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Tmperial "Vraimwiays Co, 2320, $68 
Inddiu- Rubber. Gutta-Pereha 
graph Works Co., 90 
Indo-European Telegraph Co., 582, 
617. TOO 
Tnversoll-Sergeant Drill Co., 540 
Isle of Wight Bleetrie Light and Power 
Co., 91% 


Piecadilly Rail- 


Tele- 


City Nores- «ontinued. 
Johnson-Lundeil Electrice Traction 
Co., TIS 
Kabelfabrik Actien 
Pressburg, Ou 
Kalgoorlie Electric Power and Light- 
ing Corporation, G, 7:00) 
js Electric: Tramways, Ltd., 
617. TON 
Kensington and Kynehtsl idee Blew. 
tne Lighting Co. 2. 278. es 
Kidderminster and District Electrical 
липу and Traction Co, . 
61s 
Lanarkshire Tramways Со. 321. 411 
Lancashire Electrie Power Ca., 411 
Liverpool Distriet Lighting Co., A0, 
МҮН, 
» Overhead Railway Co., 154, 
1. 27s 
London Blectrie Supply Corporation, 
e. 276, 67 
- United ‘Tramways (1901), 3X4, 
uoi 
Madras Electrie Tramways (1901), 582 
Manx Electric Каду Co., 41 
Marconis Wireless Telegraph Co., 
әз 
Mather & Platt, 240 
Meldrum Bros., GOS 
Melton Mowbray Electric Light Co., 
17 
Mersey Railway Co., 497, 539 
Merthyr Electric Traction and Light- 
ing Cu, 2. GIS 
Metropolitan Electrie Supply Co.. 154, 
2:1, S, 411. 151 
i: Electrne Tramways Co., 
615, 0040) 
шш ay Co., 112, 195 


Gesellschaft. of 


Moy. E. F.. 
National Кер Construction Co., 
A, ЫП 
x Eleetme Supply Co., 321 
A Gas Engine to, 196 
os Telephone Co., ZW, 922. 
anb, t0 
Nernst Electre lacht, 111. 152. 564 
Newcastle and District Electrie Light- 
Ing Co., 5, (МЮ) 
á -upen- Tre Electrie Supply 
Co., VTU, LEM, MUR 
Newmarket Electrie Light Co., 239 
Northallerton Flecetriec taght and 
Power Co 521, Ws 
Northatopton Eijectrie Light and 
Power Co., 112. 277. 2З 
Northern Counties Electricity Supply 
Co. Mis, 197 
North of Seothind Elecetrie Light and 
Power Co., 742 
„ Metropolitan Tramways Co., 
112 
Notting Hall Electric Lighting Co., 
MH, 412. dod 
Official announcements re companies, 
112, 51 
Oldhain, Ashton and Hyde 
Trarniway Corn, D6, 497 
Oriental Telephone and Eleetrie Co., 
asg, 701, 711. . 00S 
Oswestry Eleetne ин? 
Oxford FElectrie Co. NI, 


Electric 


Co, 104 
S4» 


Perth Electrie. ÜVraiiwuyve Co., 498, 
ом 

Poole and District Electrie Traction 
Co. oN) 

Potteries Eleetrie Traction Co, 58, 
917 


Priuntiva Gas and Electric Liehte 
Co, 5 WI, 0) 
Pulford Bros., Ltd., ОН 
Rand Central Кесе Works, 601, 
739 
Reconstruction, 935 
Rhodes десте Manufacturing Co., 
on] 
River Plate Electricity Co., 699 
Robes & Co., AX 
Rosario Eleetrie C o. , XN) 
Royee, Ltd., 1070 
St. dames’ and Pall Mall Electric 
Light Co., 154, 230, 276. 702 
Scarborough Electric Supply Co., 42 
Seliattier Ellectrieits Meter € o, 32 
Shropshire and Woreestershire Elec- 
trie Power Co, 258 
Slough und Datchet Elcetrieal Supply 
Co., 5. 
Sunthfleld Markets Electric 
Co., 195. 279 
South Lancashire Pramwavs Co., 31 
„ London Electric Supply Cor- 
poration, 112. 280, 408, 155, 702 
„ Metropolitan Меселе Lightand 
Power Co, WIN, 322. O00, 465 
$5 Stattordshire Tintiways Co, 
тмә 
„ Wales Electrieal Power Dis- 
tribution Co. 000, 582 
Stewarts & Lloyds, Ltd., 46 
Stock Byebange notices, 72. 154, 106, 
2. W. UND, S2 4, 068, 112. O0, 540, GLO, 
тоо, 142, 790, моо, 864, OR, 950, 990, 
10.0. 1070 
Submarine Cables Trust, 792, 822 
Sunderland Distriet Electric Tram- 
ways, ЭОК 
Swansea Improvements und Tram- 
ways Co. SOQ, 7 
Telegraph Construction and 
tenanee Co, 324, 307 
Telephone Co, of Egypt, 990 
Thames Ironwoks Co., 579 
Traction and Power Securities. Co., 
702 
Tramwass and 
Estate Co., 712 
Tynemouth and District 
Traction Co., ) 


Supply 


Muin- 


Lisut Каймал 


Electric 


CITY Norrs—eontinued. 
Tyneside Tramways and Tramroads 


Co., 281 
Underground Electric Railways Co. 
of London, 868 


United E Tramways of Monte 
Vi 


a 


,  Rivet Plate Telephone Co., 


1030, 1070 
Urban Electric Supply Coy 582, 619 
Utah Light Railway Co., 9n9 


wae and City Railway Co., 196, 
Waygood & Co., R., 989, 1029 
West African Telegraph Co., 182, 821, 


„ Coast of America Telegraph 
Co., 742, 781 
India and Panama Telegraph 
Co., R21, 906 
Western Telegraph Со., 894, 780, 821, 


908 
Westminster Electric Supply Cor- 
poration, 154, 279, 82 
White & Co., J. G., 1029, 1069 
Willans & Robinson, 538, 579 
Winchester Electric Light and Power 


Co., 
Windsor Electrical Installation Co., 


661 
Woking Electric Supply Co., 662 
Worcester Electric Traction Co., 


Wycombe (Borough) Electrio Light 
and Power Co., 01 
тое Electrie Power Co., 277; 


Clyde Men Electrical Power Scheme, 


Coal, Economy of small, 535 
„ mines, Electricity in, 318 
„ supplies, Our, å 
„ supplies, The Royal Commission 


oe 275 
Coke plant of the Wigan Coal and Iron 
Co., Ltd., The electrically- driven 


Colchester electricity supply and elec- 


Collieries, Application of electric power 
M. Brown, 4 


Combination of dust destructors and 
electricity works econoinically 


ply, 
Commerce, Technical education : 
oaching in, by “A University 
Lecturer." 119 
Comercial Engineer or the Enginecr 
u Commercial," 
is management of municipal 
electrical supply. by T. W. 
Sheffield, 993 
Commutation in a four рое motor, by 
J. K. Catterson-Smith, 745 
Company law, 324 
3 meetings, 210 
Competition, 497 
АҢ Electrie 


railway prize, 


37 
Condenser, Rymer-Jones's standard, 
1043 


Condensing arrangements in central 
atations, 254 

Conductivity of colloidal solutions, 191 

Conduit fittings. New, 64 


. 


a lines of London and New York, 


" work, Inspection boxes for, 764 
v work, Some hints on, by T. F. 
M'Mackin, 123 

Consular Notes from New Orleaus, 1072 

Consular reports, The value of, 961 

Consumer, The legal relations of supply 
company and, 670 

Continental electrical enginecring in- 
dustry, 700. 963 

Continuous currents for use in mines, 
Three- phase F. 631 

Contractors Association, Electrical, 445, 
762, 861, 1067 


CONTRACTS CLOSED— 
Aberdeen, 486, 735 
Aberystwyth, 1062 
Aldershot, 612 
Aston Manor, 135 Я 
Ashton-ander-Lyne, 950 
Barking, 570, 715 

, 450, 487, 598, 695 

45 Hall Asylum, 226 

Barrow, TIG 

Battersea, 926, 317, 486, 612, 115, 946 

Batloy, 460, 903 

Bedford, 69 

Bedwellty, 553, 695 

Belfast, 148, 184, 1065 

Belgium, 21, 148, 355, В 

Behnont Asylum, 355 

Bermondsey, 

Birmingham, 69, 355, 903 

Bolton, 570, 612, 735, 816, ош 

Bournemonth, 317, 116 

Bradford, 612, 046 

Brighton, 355, 992 ' 

Bristol, 1025 

Buenos Ayres, 

Burley, 776 

Burslem, 108. 978, 450, 816 
Bury, 220), 612, 816, 860 

Camberwell, 226 

Canterbury, 69, 986 

Carditt, 695, T16, 1020 

Chatham, 226 


CONTRACTS Crosrp--continued. 
Cheltenham, 184 
Colchester, 399, 6 2 
Croydon, 570, 946 
Cumberland, т 
` Dartford, 28, 317, 1065 
Deptford, 450, 486, 850 
Derby, 69. 355, 533, 570, 612, 785 
Devonport Dockyard, 60 
Dewsbury, 
Doncaster, 
Dover, 148, 184, 399 
Dublin, 226, 916 
Durban, 1025 
Durham, 450, 986 
T County. 716 
East Ham, 184, 226, 539, 7716, 860 
East Gondon, 986 
Secles, 735 
Edinburgh, 985 
Enfield, 1814 
Erith, 109, 148, 9193, 533. 116, 860 
Exeter, 28, 106 
Faversham, 860, 986 
France, 28, 69, 109, 1026 
Frant (Tunbridge Wells), 487 
Fulham, 109, 355, 583, 612, 946 
Gillingham (Kent), 695 
Glasgow, 109, 48, 273, 817, 487, 570, 
695, 735, 776, 816, 903, 986, 1026 
Gloucester, 28, 533, 903, 946 
Godalming, 776 
Govan, 776, 816 
Gravesend, 1 5 
Great Yarmouth, 399 
Greenock, 776 
Grimsby, 487 
Halifax, 109, 570, 135, 946 
Hammersmith, $17, 450, 
946, 1026, 1065 
Hanley, 695 
Hastings, 1026 
Heywood, 
Holland, 360 
Horsham, 226, T16 
Hospital plant, 2713 
Hull, 487, 695 
Ilford, 399, 570 
Islington. 355, 510, 946, 986 
Johannesburg. 695, 986, 1026 
Keighley, 735, 716 
King's Lynn, 400 


487, 695, 816, 


Leek, 399 A 

Leicester, 278, 450, 613 

Leith, 109, 148. 355, 450, 570, 613, 816 

Leyton, 69, 105 

Lincoln, 69 . 

Liverpool, 613 

Loch Leven scheme, 1065 

London, 148, 181, 189, 695, 735, 816, 
BGO, 903, 946, 1067 

E United Tramways, 450 

Lowestoft, 656 

Manchester, 450, 613, T16 

Marylebone, 273, 451, 613, 716, 860 

Metropolitan Asylums Board, 816 

Middlesex, 1065 

Middleton (Lanes.), 213 

Mirfield, 187 | 

Newport (Mon.), 69, 487, 613, 716, 946 

Newton Abbot, 399 

Northern Hospital, 226, 273 

Norwieh, 1 

Ormskirk, 189 

Paddington, 189 

Partick, 816, 086 

Perth, 109 

Peterborough, 057 

Pontypridd, G13 

Poplar, 317, 355, 487, 570, 816 

Port Elizabeth, 613 

Portsmouth, 613, 776. 90:3 

Pudsey, 189 

Radelitfe, 1026 

Ramsgate, 1850, 816 

River Plate, AG 

Rochdale, 226, 713, 570, 903, 96 


4 


Rothesay, 31 


ГА 


Scottish Central Electric Power Co., 
ко 

Scunthorpe, R16 

Sheerness, 31 

Shoreditch, 570, 816, 947 

Southampton. 816 E 

Southend-on-Sea, 533 

South Shields. 613, 770 

Southwark, 533, 917 

Spain, 903 

Stalybridge, 451, 613 

Stepney, 355, 51 

Stockport, 28. 226. 273, 399. 510 

stoke Newington, 570, 657, HT 

guez Canal lighting, 170 

Sunderland, 189, 278, 355, 151, 570, 651, 
1020 


Surbiton, na 
Swansea, 70 
Swindon, 273, 613, 986 
Swinton, 109 
Тумау contracts, 776 
Trefriw, (North Wales), 28, 986 
Walthamstow., BU 
Warrington, 220 
West Australia, 148 

„ Нап, 70, 355, 451, 716 
Whitby, 69 
Whitechapel, 119 
Whitehaven, 100, 451 
Whitley Bay, 451 
Wigan, 776 
Wimbledon, 570 


CoNTRACTS CLoskp—continued. 


Wolverhampton, 533 
Woolwich, 151, 816, 908 
Wrexham, 1 
Yarmouth, 109, 817, 651 


Contracts OPEN— 

Aherdeen, 485, 532. 500, 612 

Africa, 486, 532, 569, 612 

Army, 181, З 

Achton underane 27, 184, 735, 775, 

Aston Manor, 908, 450, 946, 986, 1025 

Australia, 148 

Austria, 148, 312, 656, 690 

Ayr, 1 Я 

Bangour Village. 715, 815, 859 

Batley, 186, 532, 569, 612 

Battersea, 3 2 

Barking Town, 118 

Bedwellty, 108 

Belfast, 27 

Belgium 27, 149, 312, 898, 450, 569, 902, 

Bermondsey, 148 

Birmingham, 486, 532 

Bolton, 354, 398, 450, 486, 613, 666 

Bournemouth, 569, 612, 

Bracebridge Asylum, 815, 059, 902 

Bradford, 27, 450, 486, 902, 1064 

Bray, 354, 398, 450 

Brecon and Radnor Asylum, 
859, 902 

Brighton, 1025, 1064 

Bristol, 815 

Brussels, 735, T15 

Burslem, 815, 859 

Burton-on Trent, 

Bury, 148, 184 

Cardiff, 569, 612 

Christiania, < 

Clyde, 398, 450, 486, 592, 569 

Clydebank, 715, 815 

Colchester, 490, 532 

Cork, 656, 690, 735 

Croydon, 312, 815 

Dalmatia, 15 

Darlington, 354, 398, 150, T15, 815, 902, 
946, 986 

Dartford, 735, T75, 815, 986 

Derby, 398, 450 

Devonport, 510, 612 

Dewsbury, 532, 510, 612, 1064 

Dublin, 181, 398, 612, 666, 690, 135, 775, 
R15, 859 

Eastbourne, 859, 902 


312, 354, 398, 612, 656, 690, 


B15, 


354, 308, 1025, 1064 


„815, 2 
Fulham, 612, G56, 946, 1025, 1064 
France, 532. 570, 612, 656, 690, 735, 775 
Germany, 
Gillingham, 998, 450, 486 - 
Glasgow, 312, 486, 570, 612, 815, 1064 
Gloucester, 311, 354, 
Govan, 612, 56 
Gravesend, 354, 398, 902, 946 
Grays Thurrock, 902, 946, 986 
Great Central Railway, 354 
„ Western Railway, 225, 812, 354, 
398, 946, 986, 1025 
Halifax, 27 
Holland, 532, 690, 986, 1025 
Hamilton, 1025, 1064 
Hammersmith, 148, 450, 486, 592, 859 
Handsworth, 69, 104, 148 
Hey wood, 1:35, 715 
- Hornsey, 398, 450, 486, 946, 986, 1025, 


1064 | 
Hoylake and West Kirby, 354, 998, 


450 

Hull, 268, 317, 570, 612, 946, 986 

Hungary, 690 

Тога, 149, 317, 1064 

Islington, 225, 268, 735. 715, 815 

laly, 354, 308, 450, 486, gah, 1025 

Johannesburg, 37, 225, 311, 354, 398, 
420, ARG. 0:32, 570, 612, 656, 690 

Keighley. 108, id, 398, 190, 486, 735, 
775, 815 

Kettering, 7.5. 775, 815. 850 

Kilkenny. 226, 1004 

King’s un. 265. 317 

Leeds, 317, 324, BUS 

Leck, 13% 

Leigh, 795, 946, 985, 10, 1064 

Leith, 148, 735, 775 

Le Touquet and Paris Plage, 532, 570 

Llandudno, 775, 915 

London, 27, 68, 450, 486, 532, 690, 135, 
775, 1025, 1064 

Loughborough, 1064 

Lower Bebington. 612, 656 

Lowestoft, 268, 317, 354 

Luton, 532, 570 

Maidstone, 5 

Manchester, 184, 317, 354, 450, 486, 
532, 902, 946 

Marylebone, 496, 532 

Melbourne, 775, 815, 450, 903, 946, 986, 
1025, 1064 

Metropolitan Asylum, 4286, 986, 1025 

Nenth, 1064 

Newport (Mon.), 184, 264, 317, 354 1025, 
1005 

Norwich, зох, 450 

Nuneaton, 2.32. 570 

Ormskirk, oT 

Ossett, МОО, 909, 910 

Quiton Broad, 108 

Paisley, 779 

Partick, 815, 859, Y2 

Penang, 52, 570, 612 

Plyinouth, зәң, 450 

Port Elizabeth, 27 

Porto (Portugal). 27. BIT, 304, SIS 

Portsmouth, 612, 656, 690 

Pudsey, 27 

Radelitfe, 815, 860 


Controllers, Metal 
850 


) 
Converters, The starting of rotary, by 


Coope 


CoxTRACTS Oren—continued. . 


Ratbinines, 226 
Rhyl, 450, 446 
Rochdale, 268 
Rosario, 656, 690, 735 
Rotherham, 398, 450, 986, 1025, 1065 
Roumania, 2 
St. Pancras, 75, 815 
Salford, 184, 268, 317, 354, 808. 450, 1065 
Shanghai, 27, 317, 354, 308, 450, wo 
Sheffleld, 184 
Shoreditch, 1025, 1065 
South Shields, 69, 226, 317, 354, 308 
Spain, 917, 317, 354, 399, 450, 486, 533, 

690, 815, 860, 902, 946, 986, 1025, 

1065 
Stepney, 986. 1025 
Босго 108, 148, 296, 486, 570, 612, 

) 

Stoke Newington, 226 
Sunderland, оо, 185, 715, 815 i 
Gwanses, 815. Я 
&windon 27, 184, 354, 399, 450, 570, 612 
Switzerland, 902 L 
Todmorden, ao, 902 
Wallasey, 612, 656 
Warrington, 69, 690, 785, 75 ' 
West Наш, 108, 148 
Weymouth and Melcombe Regis, 1025, 


1065 
Whitchureh Asylum, 902, 946 
Whitechapel, 27 
Willesden, 212, 317 
мүн a 926, 268, 317, 955, 570, 612, 


6: 
Wishaw, 1065 
Wrexham, 317, 355 


Yarmouth, 268, 817 


Control at & distance by electric Waves 
655 


70 


of motor-hiring departments in 


connection with electric 
supply undertakings, Notes 
on the, 


by R. C. West, 755 
ic shield blow-out, 


Conversion of a telephone exchange 


from the magneto to the central 
baftery system, by B. 8. Cohen, 
279, 375, 86 

Sydney үү oodfield, 636 

r's Hill College, The closing of, 
by Rollo Appleyard, 4 


Copper from its ore, Direct production 


of fine, 
industry in 1903, The Spanish, 
5⁴ 


CorRESPONDENCE— 


А.С. r. D. C., by „Balderstone, 888 
by J. Е. C., 888; by eT. B. C., 
WS; by W. T. Wheeler, 344, 433, 
e by ay” 433; by 

‚С. V.,“ 434; by “D. С. S 
5214: by A. J. Abraham, 641, 159; 
һу Charles Dudding, 682: by" Old 
Reader,” 722 ; by A. B. H. Cope, 
T2; by R. W. Birkett, 159; by 
4 J. T.,“ 159; by uJ. R. S. B." 
160; by “В. б. =» 
Henry J. Webb, 160 | 

Action of lighting on an electric 
light installation, by F. W. Ames, 
474; by D. H- Coombs, 474 

Ammonia from peat, by C. W. de 
Tunzelnann, 161 

Application for provisional order, by 
u Foucault," 682 7 

Are lighting in the City, by 
„Observer.“ 259; by“ Pp. H. E. E., 


IH 
Are lightning conductors à source of 
: danger ? by Alfred Hands, 758 
Arithmetic nbsurdities ant other 
things, by „T. E. G., 257 
Batteries with reversible boosters, by 
a Assistant," 133; by ” P. B. C., 
213; by the Chloride Electrical 
storage Co.,; 304 
Bayliss gTip socket patent, by Glynne, 
Jones & Co. 931 
Berlin 7? Home 
à 1ndiguant," 433 
| by WAS Benson 


telephones, by 


and Co., 215 
Boiler-house records, by H. H. Perry, 
rating, Uy “Calories II.,“ 759; 
by W. J. X. King, 304 
Burnley refuse destruetor, by Meldrum 
Bros., 48 
Canadian trade, by Harison Watson, 
1 Р 
Charging for electricity, by "In- 
uirer," 838 
for supply, by Cecil D. 
Falcke, 82 
Chief’s complaint, A, by” Chief Engi- 
neer, 3413; by " Another Chief,” 
\ „„A. E. C. „ 432; by A 
Sorrowins Member,” 174 
Civil enginecrs—4 рег cent., by In- 


57 


Co. 7 

commutation in four-pole motor, by 
J. Robert Pohl, 761 

Compliment to the Joufnal of the 
LE. P.., X. by pa. С. Barton, n 

Conduit . Casing, by " Megolum," AS; 
by" A., 4-12 

Contractor Г. Hawker, by " A Con- 
tractor.“ 22 

Correction, A, hy C. и. Моми, 
60» 

Cost of rubber tire», by Sirdar Rubber 
Co., 837 


Lp Fae 
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- 
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CoiunrEsroNpENCE—cont!inued. 
Cult of the marine engineer, hy 
Colonial Electrical Engineer,“ 53 
Deficient accommodation ona London 
tube, by " Last Hope," 52 
Destructors and electricity, by F. L. 
Watson, 214. 434; by "Careful 
Investigator,” 304 
Differentially-wound 
“G.J. R.,“ 524 
Dichity of the profession, by “Tinpu- 
dence,” 9; by Turbo,“ 10; by 
"A Deep "Thinker," 51, 135: by 
“Two Central Station Engineers, 
61; by "Dignity," 91; by " Lati- 
tude,” 171; by C. R. Heron, 135 
Discriminating relays and cut-outs, 
by Н. Pierson, 258 
Distributing system, The, by W. E. 
Groves, 969; by Omen, 1008 
DUN Piue, On, by W. A. Ker, 304, 344, 
1; by Veritas Vincit," 388; 
by Arnold Maude, 481, 474 
Dynamic balancing of rotating mach- 
inery, by C. V. Drysdale, 722 
Earthing, by B,“ 343 
» and conduit v. casing, by 
W. W. Lackie, 525 
Electric fog signals, by M. B. Wynne, 
431 


Totaries, by 


T furnace for glass work, by 
The Brisbane Electric 
Supply Co., 171 
m light and calico prints, by 
„Calico Print," 723; by 
by Drake and Gorham 
(R. W. B.), 761 
u riveter, by Stones, 7 
35 winding gear in colleries, by 
W. C. Rooper, 259 
Electrical power for London, by A. E. 
Voysey, WI 
Electricity in mines regulations 
„ , 683; by “Q, mud 
т. gas, by W. Husill, 389 
Electrolytic rectifiers, by A. W. 
Isenthal, 259; by W. F. Wolfe, 
200 
Enclosed arcs, by G. W.,“ 944 
Engineer r. contractor, by ** E.-in-C,," 
304 
Engineering mathematics, by F. W. 
Carter, 1009 
n text - hooks, 
tralian,” 52 
Fault 1 5 shunt dynamo, by W.,“ 


by Aus- 


„ Localising instruments, by 
Union Electric Co., 135 
Suns n ern Lamp, by G. H. Graham, 
1 
First incandescent electric lamp, by 
A. W. Reed, 259 
Gas engine working, by Back Fire," 
882, by Magneto,” 932; by" Re- 
search," 1010; by " Clyde," 1010 
» engines and storagé batteries, by 
L. 8. D., 803 
„ r. steam, by“ Wire-drawn Steam,” 
1010 ; by A. Edgerton Hall, 1048 ; 
by W. A. Tookey, 1048 
Glow lamp pendulum, by Henry Lea, 
89; by B. Barber, 133; by W. О. 
Rooper & Co., 173 
Heating lamps; by Sunbeam Lamp 
Co., Ltd., 967 
Hollows on tramway rail treads, by 
H. Boot, 8 
Homopolar dynamos, by A. Н. Finlay, 
304; by F. J. Hiss, jun., 260 
Indication of leakage and the Home 
Office rules, by E. B. Vignoles, 
933, 1010; by Everett, Edgcumbe 
and Co., 968, 1049; by M. B. Field, 
1049 
Inquiries addressed to municipal! en- 
gineers, by“ Destructor,” 
92; by "Destructors and 
Lighting, " 90 
Is steel conduit wiring doomed? by 
D. M. Edwards, 8; E. R. Mahood, 
49.132; by M. E. Heaton, 40; by 
“А. M.,“ 50; by H. Moss, 50, 91, 
172; by E Flectra, 132; by E. A. 
Hill, 132; by Adnil Electric Co., 
215  * 
Lambton collieries specification, by 
“Mining Engineer, | B37; by 
Sir James Joicey, 837 
Life of Nernst burners, by “ Wawa- 
miee, 432; by “C. A. G” 
474 
„ insurance’ for 
“E. N.,“ 258 
“ Light" porter? A, by F. R., 838 
Lightning conductors a source of 
danger, by C. S. North- 
cote, 723; by David 
Smith, 803 
5 conductor for smali vacht, 
by “ M. S., 605; by R. 
Elliott Turnbull, 682 
Localisation of faults on cables, 
by Fault Finder," 2387; by 
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THE MANUFACTURE OF ELECTRICAL 
MACHINERY DURING 1904. | 


REFERENCE has already been made in the ELECTRICAL 
REVIEW during the past few months to the disappointing 
financial results shown by the leading electrical manu- 
facturers in this country, and some of the causes responsible 
for this state of affairs, as put forward at the annual general 
meetings by the chairmen of some of the principal com- 
panies concerned, have formed the basis of our leading 
articles of August 12th and of December 16th last. 

Whilst there is little new to be added to the remarks 
already made in these articles, in which the difficulties 
encountered by Crompton & Co., the Electric Construction 
Co., and the British Westinghouse Co. were enumerated, it is 
not without interest at the present time to glance at the 
position of the electrical manufacturing industry in general. 

In 1900 and 1901 sufficient orders were available to, 
satisfy the manufacturing, capacity of the country, but 
even during these years prices were somewhat depressed, 
due chiefly to the abnormal competition from abroad, and 
the standard of prices has fallen during the past three years 
to an extent which would scarcely have been thought possible, 

The years 1902 and 1903, and, more than ever, 1904, 
have seen competition grow severer, with the result that at 
the present time most of our engineering shops are only 
partially filled with orders, and these at prices which must 
be far from remunerative. 

During the past year practically no profits—at all events, 
none commensurate with the capital invested—have been 
made in electrical manufacturing, and the few firms that 
have shown some return to their shareholders have made 
their profits in departments chiefly outside actual manu- 
facturing. 

That matters have been getting worse during the past 
few years would seem to be accounted for by the fact that 
the manufacturing capacity of the country has increased, 
whilst the demand iteelf has, if anything, fallen back. 

The question which we should all like to see answered is, 
When are things likely to take a turn for the better, and 
when can shareholders, with their capital locked up in 
bricks and mortar, and in plant laid down for turning out 
electrical machinery, hope for a reasonable return on their 
capital ? ! 

In some responsible quarters it is regarded as very 
doubtful whether any improvement can be looked for in the 
immediate future, and it is feared that much capital will 
have been lost, and that drastic changes will have taken 
place, before manufacturers can hope to do justice to the 
money—or to a portion of it—which they have buried in 
their business. 

The most hopeful reflection, perhaps, lies in the fact that 
during our times of prosperity, namely, the years 1899, 


1900 and 1901, manufacturers in Germany and on the Con- 
D 
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tinent, were passing through a crisis which resulted in heavy 
losses to most of those concerned in manufacturing ; but 
that by careful organisation and subsequent amalgamation 
they have weathered the storm, and are at the present time 
in the midst of prosperity. 

It is not unlikely that the past three years bave only been 
leading up to a similar crisis in this country, and that any 
improvement is rather to be looked for after this crisis has 
passed than in a revival in trade. The discrepancy between 
supply and demand in our manufacturing industry would 
веет to be too great to justify the hope that any 
probable improvement in trade alone could bring about the 
desired ends. ` 

There is nothing very striking to chronicle in the direction 
of new departures in the manufacturing world. | 

The steam turbine has made rapid strides, and has 
warranted several of our leading electrical manufacturers 
in laying down plant for dealing with the new require- 
ments on no small scale. 

Hitherto, in this country, in America, and also on the 
Continent, the manufacture of turbines proper, and of the 
necessary electrical machinery, hes been in the hands of firms 
who have manufactured both, and the first exception to this 
custom is found in the steps taken by Mesers. Willans and 
Robinson, Ltd., who have decided to satisfy themselves with 
the manufacture of the turbines alone, leaving the electrical 
portions to those who have made electrical work their 
speciality. In this way the demand created for the necessary 
electrical machinery has already been met by Mesers. Dick, 
Kerr & Co., and Messrs. Siemens Bros. & Co., both of 
whom have laid themselves out for dealing with the elec- 
trical portion of the combinations. In addition Messrs, 
Bruce Peebles & Co. have built several alternators for this 
class of work, and Messrs. Crompton & Co. are also, we 
believe, making arrangements for dealing with the demand 

from the turbine market. | 
It will, therefore, be seen that considerable attention is 
already being paid by electrical manufacturers to this 
development of the business, which promises, in the near 
future, to replace to а large extent the present forms of 
generator for direct coupling to reciprocating engines. 

It is quite to be hoped that, by specialising in one portion 
of the combination alone, instead of attempting to deal with 
both, most satisfactory results will be achieved ; and it is, at 
all evente, promising that the further development of this 
new form of prime mover should have been undertaken by 
specialists of such high standing in their respective spheres 
as the firms named above. 

The competition of the future in this class of machinery 
promises to come more and more from those who are 
members of one of the large Continental or American 
rings—more especially the competition in our colonies— 
and it is only by producing on the best possible lines, 
namely, by specialisation, that our smaller concerns can 
hope, in open competition, to hold their own. In this way 
they will, we believe, in many cases, be able to defeat the 
formidable, though, perhaps, somewhat unwieldy trusts. 

In addition to the steps taken to meet the demand for 
turbines by the individual firms named above, there are 
several other manufacturers in this country who are dealing 
with the turbine business by manufacturing the combined 
sets. Besides Messrs. C. A. Parsons & Co., we have 


their licensees, the British Westinghouse Co., the Brush Co., 
and Messrs. Richardsons, Westgarth & Co., and also the British 
Thomson-Houston Co, who are exploiting the Curtis" 
turbine patents in this country. 

No little activity is, therefore, likely to be displayed in 
the near future in the turbine businesa, aud it is quite to be 
expected that this competition will succeed in introdncing 
very pronounced improvements into both the design and 
manufacture of this modern prime mover, 


A Duteh In this issue we give an account of a 
Tramway Bcheme. remarkable example of tramway construc- 
tion under exceptionally difficult conditions, such as are to 
be met with nowhere but in Holland. Apart from the 
engineering features, however, the scheme is interesting оп 
other counts. Dutch in its inception, it was financed by an 
American firm, constructed by a company domiciled in 
England, and built of materials supplied by English, French, 
German, American, Dutch and Belgian establishments, besides, 
probably, Norwegian and Swiss firms. The aim, in fact, 
was in every instance to purchase sound materials and appa- 
ratus in the cheapest market, regardless of the labour and trouble 
involved, and this object, we believe, was accomplished with 
satisfaction to all concerned. Another interesting feature is 
that the work was carried out subject to a maximum 
guaranteed price, and in spite of the many obstacles and 
delays which were experienced, from causes beyond the 
control of the contractors, the actual coet was kept below 
this figure by a very eatisfactory percentage. 

The attitude of the local municipalities towards this 
scheme, whicb, besides being a possible source of profit to 
the projectors, will undoubtedly prove highly beneficial to the 
inhabitants of Amsterdam, Haarlem and Zandvoort, by 
providing an alternative and convenient means of transit, 
and by reducing the fares on the railway with which it is in 
competition, presents a striking resemblance to that of 
too many of our own local authorities. Noone is more 
ready than the latter to claim railway and tramway com- 
panies as public servants "—when the undertakings are 
in operation, Yet, in the preliminary negotiations, these 
future * public servants " are treated like the goose that laid 
golden eggs, and are often throttled in the effort to extort 
vhe uttermost farthing from their unwilling purses. Strange 
it is that our municipal representatives can only think in 
£ в, d., and are unable to appreciate the public benefita that 
would епвпе from the encouragement of private undertakings 
such as these, to say nothing of the reduction of municipal 
indebtedness and of the burden of rates, 


The P.M.G. and THE announcement that arrangements 
Wireless Telegraphy. have been made by the Postmaster- 
General to receive prepaid telegrams for transmission to 
Altantic liners by wireless telegraphy marks an epoch in the 
history of the latter in this country. The new agree- 
ment will undoubtedly prove of great convenience and 
utility to the general public, and will go far to heal 
the troubles of the shareholders of tlie Marconi Co., sore with 
many disappointments. Had the directors of the company 
confined their endeavours to the perfecting of their 
means of communicating between ships, and between ship 
and sbore, instead of wasting their substance on unprofitable 
and premature attempts to open communication with 
America, we believe that the concession now in force could. 
and would, have been granted long ago, and the position of 
the company would have been far stronger at this moment. 
One must walk before one can run—and crawl before one 
walks. We trust that the lesson has been well digested, 
and that the company will now devote itself to the develop- 
ment of a sound business, in which it will have the good 
wishes of everyone. 
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iron in the natural water. This separated out as ferric 
hydrate during the ozone treatment in the sterilising tower, 
and caused the water to assume a dirty yellow colour. At 
the date of the fifth International Congress it was admitted 
that the Schierstein ozone water purification works were 
stopped owing to this trouble, From Dr. Erlwein's most 


Fig. 6. 


recent paper (read at Zurich in 1904), it is not clear whether 
the difficulty has yet been surmounted, since it is stated 
therein that the water produced by the works cannot be con- 
sidered а proper substitute for potable water. The cost of 
the ozone treatment at Schierstein is 2 pfg. per cb. metre, 
equal to 6°7d. per 1,000 cb. ft. 

Paderborn.—The ozone water purification works at 
Paderborn were erected about the same time as the works at 
Schierstein, and are shown in sectional elevation in fig. 7. 
The plant comprises dynamos, centrifugal pumps, ozoniser 
battery, A, sterilising towers, B B, and the necessary storage 
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tanks, D р. The water used is from the River Pader, and 
the plant is designed to treat from 1,440 to 1,720 cb. metres 


per 24 hours. The average consumption of ozone is 
1:3 grammes per cb. metre of water, and the ozonisers yield 
18:5 to 27:0 grammes рег E.H.P.hour, the maximum 
being obtained with dry air and a slow current. The steri- 
lising towers are 13 ft. in height, and are divided vertically into 
four compartments; they are constructed of concrete, and 
filled with flinte. The water, passing from the towers after 
treatment, falls away over cascades c, in order to remove the 
last traces of ozone. "This works has been in operation since 
August, 1902, and it is reported to be supplying the whole 


x" 
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of the water required by the population of Paderborn, with 
satisfactory results. The cost of treatment works out to 
1:60 pfg. per cb, metre—equal to 5°35d. per 1,000 cb. ft. 


CONCLUSION. 


The above facte and figures prove that the use of ozone 
for wáter purification and sterilisation has emerged from the 
experimental stage of its development, and tbat under certain 
conditions this method of purification can be operated with 
successful results—both commercially and otherwise. The 
conditiona required to make such an installation a success, 
however, are exceptional, and it secms unlikely that ozone, 
or, more correctly, ozonised air, will be employed oa а very 
extensive scale for aterilising the water supply of great 
cities. 

As pointed out by the writer once before, it is both cheaper 
and safer in such cases, to go far afield for water, and to 
obtain a pure supply, than to take the polluted river water 
that happens to be near at hand, and to purify it by treat- 
ment with ozone in special purifying plante. 

But, in small towns and villages, where the initiation of 
large waterworks schemes is impossible owing to the finan- 
cial outlay involved, the ozone treatment for purifying and 
sterilising an impure water supply near at hand would seem 
to have a future field of usefulness. The Schierstein and 
Paderborn works are examples of such installations. Messrs. 
Siemens & Halske estimate that a plant capable of dealing 
with 126,000 cb. ft. of water per day could be erected for an 
outlay of £6,400, this cost covering all the pumping and 
filtering plant of the waterworks—and installations half this 
size would, no doubt, prove sufficiently large for many small 
town and village communities. The ion of an ozone 
sterilisation plant, as a stand-by in times of severe epidemic 
of typhoid, enteric and similar fevers, would also be an aid 
to the preservation of health in large city communities, 
since at snch times the ozone plant could be put into use, 
and the water supply to the affected district of the city 
could be thoroughly sterilised. 

The purification of water by ozone would also appear to 
have a future in works where drinks and beverages of all 
kinds are manufactured for public use, and possibly also on 
board ships and in military camps, where the necessary 
supply of steam or electricity for generating the current can 
be obtained. 

While the application of ozone to water purification is 
unlikely, therefore, to revolutionise the present system of 
obtaining water for drinking and other purposes in our 
great cities, it will undoubtedly help in certain cages and 
under certain conditions to solve the problem of a pure 
water supply, and as the yield of ozone is increased by 
improvement in the form and working of ozonisers, this 
field of usefulness is likely to widen and extend. 

Since the theoretical yield of ozone per E. H.P.-hour ів 
stated to be 1,000 grammes, and the maximum yet obtained 
ів 184 grammes, or an efficiency of only 18:4 per cent., there 
is still ample room and opportunity for improvements in 
ozonisers ; and the progress in the ozone industry is likely 
to depend very largely upon the success of inventors in 
turning to useful work some portion of the 82 per cent. of 
electrical energy still unaccounted for in the usual form of 


. ozoniser tube and apparatus. 


PHOTOMETRY FOR CENTRAL STATION 
ENGINEERS. 


By LANCELOT W. WILD, A. M. I. E. E. 


CENTRAL station engineers are every day becoming more 
alive to the importance of being able to make photometric 
teats on the incandescent lamps supplied to their consumers. 
The apparatus hitherto employed, however, has not generally 
been that most suitable for the purpose. Apparatus intended 
for use in a laboratory is not necessarily the best to use in a 
central station. 

The object of this article is to describe how photometric 
measurements may be made in a central station both 
accurately and quickly, and withont employing any very 
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stant, this preceeding is fairer than 
measuring the mean horizontal candle- 
wer. 

The centre of gravity of the filament 
is not always in the vertical axis of the 
Jamp bulb. The resolt of this is that 
when the candle-power of the lamp is 
measured on opposite sides. the resulta 
do not always agree. The mean of the 
two readings taken from opposite sides 
of the lamp gives the correct candle- 
power, and it is this mean which shonld 
always be taken as the true maximum 
candle - power of the lamp, and the 
candle - power at which it should be 
rated. 

Effect of Stray Light and Reflections. 
—It is not necessary that the photo- 
meter room &honld be absolutely dark, 
so long as no light from outside can 
fall upon the comparison box. "There 
is, in reality, greater danger of errors 
occurring from reflected light origi- 
nating from the lamps on the photo- 
meter. 'Тоо much reliance must not 
be placed upon black surfaces. Black 
cloth often reflects as much as 5 per 
cent. of the light falling upon it, and 
black paint sometimes as much as 10 
per cent. All reflecting surfaces, even 
when black, should be at such a dis- 
tance that any light originating from 
the lamps and falling upon them shall 
have to travel many times ss far 
a8 the direct rays from the lamps before 
reaching the comparison box. 

When setting up a photometer for the first time, errors 
due to reflections should be searched for in the following 
way: An incandescent lamp should be placed on each side of 
the photometer, and their candle-power compared. This 
should be repeated with the lamps placed at various distances 
from the comparison box. The whole performance should be 
gone through again, with the lamps reversed, the left-hand 
lamp being changed over to the right hand, and vice versd. 
If all the results obtained are in agreement, the photometer 
has been properly set up. If the results are not in agree- 


ment, a careful study of their divergence will probably 


indicate where the fault lies. 
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A RECENT ELECTRO-ZINC PLANT. 


ELECTRO-GALVANISING continues to make steady progress, 
and new plants are continually being erected. The process 
is largely used by the English and foreign Governments for 
two purposes, viz., a8 a protection for steel tubes for boilers 
during the time of assembling and erection, and also for the 
purpose of detecting flaws in the tubes in the early stage of 
construction, as it is found that the tubes, after pickling, if 
flashed with a thin coating of zinc, readily show any inherent 
flaw. 

One of the latest plants erected under the Cowper-Coles 
process, which has the advantage of being practically auto- 
matic, so that it may be placed in the hands of any 
unskilled workman, is that installed at the works of Mesars. 
Aktiebolaget Sandviken, Finland. Figs. 1 and 2 show the 
plan and elevation of the plant. 

The plant consists of a galvanising tank of 20 ft. long, 
which is connected to two regenerating tanks, in which zinc 
dust mixed with coke is placed for replenishing the zinc in 
the electrolyte as it is electro-deposited on the iron plates. 
A lead lined centrifugal pump driven off the dynamo shaft is 
used for circulating the electrolyte. It is found that by the 
adoption of this process great economy is effected as the 
whole of the zinc employed is used. When zinc anodes are 
employed, a very large percentage of the anodes crumbles 
away into the electrolyte and has a tendency to form rough 
deposits of zinc, the result being that only a small propor- 
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tion of Ње zinc in the anodes is used beneficially. The 
anodes employed in the Cowper-Coles regenerating process 
are lead, attached to compound anode and cathode bars, 
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Fias. 3, 4, AND 5. 


figs. 3 and 4, which effect a considerable saving, as this 
arrangement enablea the electrodes to be brought much closer 
together than would otherwise be the case. 


Motor-’Bases.—The London Road-Car Co., Ltd., is 
making au issue of £116,004 (in £6 shares) among ite shareholders and 
debenture etock-holders for the purpose of substituting mechanically - 
driven vehicies for its present horse cars. The substitution is to be 
carried out gradually, and no diminution in receipts is expected 
while the change is being effected. The new type of car will carry 
в larger number o? passengers than the present, but а smaller type 
will be provided to meet the special requirements of certain routes. 
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e have the writer’s name and address in our 


Our attention has been drawn to Jour comments on Mr. 
Cummins's Paper on „ Water, tube Boilers ” made in your 
issue of Dec. 16th. 
Jou make with reference to the Climax bo; er, and express 
our surprise, in view of the reputation this boiler hag built 
Up for itself in thig country, that you should select it for 
such unjustifiable criticism, iti 
unwarranted, since. had careful investigation been made 
before publishing, it would never have been Written, 

That any boiler burning smokeless coal will make smoke, 


is a fact, if true, that will no doubt interest many of yonr 


B. R. Rowland & Co., Ltd. 
‚ B. R. Row ann, Director, 
Reddish, December 23rd, 1904. 


Leaders may have the opportunity of teeing it. As for the 
dust, dirt and grime,” we spoke of what we had actually 
R 


seen in a large boiler plant of this type.—Eps. E. ‚| 


Starting Current of a Lift. 


„J have read occasionally of other people's troubles with 
lifts, but lately it has come to our station, and we find it 


£erlong, 


ip % carefully measured the current taken by а goods 
lift in this town, and find that the Current at Starting ig 
6 Ашрегев; it fl]. in 2 seconds ty 30 amperes; it then 
“alls Flowly, and remains steady at 26 amperes (the cage 
jd ading fall loaded or descending empty). If this lift 
йш “erles-aralle] Control the Starting current would be 
8 amperes, alling to 15, and then rising to 26 amperes, 
Шау gay that this lift user is not treated here a8 8 motor 
| . 


Elevator, 


| 


Electric Riveter, 


Can any of your readers please tell me where а small 
electric riveter ig to be obtained, to be suitable for using on 
in. iron rivets cold, and if possible made for two-phase 
90 period supply, 
Stores, 


—— er 


Moving-Iron Instruments and their « Magnetic 
| History,» 


due to varying „magnet ic histories,” To determine this 
point, a low-reading „Universa!“ moving-iron ammeter 
Was tested, and calibration Curves taken under Various 
conditions, It may | 


Hence, it was thought poesible that the readings might, be 
affected by а direct current Overload, 

In the first place, the instrument wag thoroughly demag- 
netised, and a set of Up-readings taken. It was then again 
demagnetised and a downward Curve obtained. After this, 
the inetrument was overloaded to the extent of some 700 
per cent., and another upward and downward curve 
obtained. | 
It was found that the mean difference in the reading, 
brought about by this exceptionally drastic treatment, was 
as follows: — At full load, 5 per cent. ; at two-thirds full 
load, 1 per cent. ; at one-third full log » '6 per cent. 

It will thus be Seen that the influence of the previong 
“ magnetic history ” can, for all practical purposes, be 
entirely neglected in this type of instrument ag manufactured 
by us, 


Everett, Edgecumbe & Co. 
London, E.C., January 2nd, 1905. 
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À few weeks ago a short paragraph appeared in the 


Engineer describing a water-cooled iron wire rheostat used 
by M. Weber, of Nancy, for dissipating electric energy 


wire, each *125 in. diameter and 65 yards long, wound into 
coils and placed side by side in a wooden box with terminals 
at the ends of the coils connected up in parallel. This 


500 volts. About 27 Ballons of cold water per minute were 
passed through the box. The test lasted five hours, and the 
wires showed no sign of deterioration, Each coil carried 
1,6606 = 2976-17 amperes. The current density wag 
25,800 amperes рег sq. in. The theoretical drop in each 


. Coil ig only about 247 Volts, or, вау, 50 per cent, of the actual 


drop, Admiring the compactness and Cleanliness of such 
an arrangement, but doubting the recorded drop, we had а 


8-11. diameter and 1% in. pitch. It was connected to the 
220-volt sei vice in this city, and theoretically should have 
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are not able at present to explain how this result comes about, 
but it seems to us to be interesting and worth investigation. 
The current density was 176,000 amperes per sq. in., an 
amazing amount, but the wire carried it perfectly well. 
Clean tap water was used in the box to keep the wire cool. 
As the water is not intended to act as a conductor no acid 
or salt is necessary. Any addition of that kind would no 
doubt lead to rapid corrosion of the wire. Subsequently we 
used two coils of this kind in parallel for testing a 75 Kw. 
plant at 220 volta. The wire was of iron *0625 in. diameter. 
The box was 7 ft. long and 12 in. x 6 in. inside. There 
were four coils in the box, intended for testing two 75-Kw. 
sets in parallel, but only one set was then tested, and only 
two coils were used. A small stream of tap water was 
passed through the box, but on this occasion its volume was 
not measured. The temperature of the water rose only a 
very few degrees. The apparatus answered perfectly and 
gave no trouble whatever. The current density was 56,000 
amperes per sq. in. 

A very convenient arrangement is to put four coils in a 
box side by side, with the terminals at one end provided with 
holes through which a horizcntal copper bar can be passed 
and clamped. When the bar connects all four terminals in 
parallel the coils carry full load. When withdrawn from 
one terminal, three coils carry three-quarter load, two coils 
carry half load, and one coil carries quarter load. If switches 
be added the load can be varied very quickly. A final 
adjustment of load within small limits can be made by 
varying the quantity of water passing through the box, for 
the resistance of the wire rises and falls as the temperature 
rises and falls, and the temperature depends upon the 
quantity of water passing through. The chief value of the 
device is in testing generating plants after they have been 
erected at the purcbaser's works. Compared with a set of 
tubs, such as we have seen used, containing lead plates and 
galt water, replenished, when the tubs boil over, by a jet of 
water from a hose pipe, directed by а man standing on an 
insulated platform, the Weber contrivance is elegance iteelf, 
and would, we are sure, be greatly appreciated by any of 
your readers who might give it a trial. 

Henry Lea & Son. 


Birmingham, December 31st, 1904. 


Is Steel Conduit Wiring Doomed? 


Your correspondent Mr. Moss, in asking the above ques- 
tion, can hardly suggest that the tendency of the times 
would warrant an affirmative answer. Undoubtedly, as he 
hints, the scandalous manner in which some so-called steel 
conduit systems are erected, gives ample room for complaint, 
but that a properly earthed, enamelled, screwed steel 
conduit job is the ideal one, is fast becoming the universal 
belief of consulting engineers and ‘contractors alike, who 
have had real experience in all kinds of wiring work, 

I know of a recent case where London contractors of 
repute obtained, on work of over 800 lights, the splendid 
result of 25 megohms on their insulation test. They are, 
however, experts in this class of work, and their reputation 
compels them to use only good conduit, installed by a com- 
petent staff of mechanics. Surely this result is good 
enough ! 

'The fault of bad conduit systems, to my mind, lies at the 
door of consultants, whose specifications in this important 
matter too often lack definiteness as to the quality of 
materialto be used, the number of inspection and draw-in 
fittings to be inserted, and the minimum clearances the 
cables should have in the tubes. Many contractors of 
standing will even on a lax specification, include, on their 
own initiative, only good material, viz., mild-steel tubing of 


substantial gauge, with threads that are cut, and not merely ' 
scratched on the tubes, and a proper arrangement of inspection ` 


and draw-in fittings. 

They have a reputation for good work to sustain, but, on 
the other hand, there are many contractors, unscrupulous in 
their methods, who, in competing for work, will include just 
the thinnest rubbish they can calculate to pass muster, and 
too often important contracts go to such people, when the 
difference in the purchase value of the two classes of 
conduits, added to their total tender, would have placed their 


price above that of other contractors accustomed to more 
honest and reliable work. I know of dozens of instances 
where such a thing has oocurred. 

The raison d'etre for a conduit system, is that it should 
have perfect electrical continuity, and be a strong 
mechanical protection to the cables within. It should be 
a system bearing the hall mark of permanency, and во 
erected, that, upon any fault occurring, the erring circuit can 
be readily located, and the cable drawn out and easily 
replaced without any damage being done to the decorations 
or structure of a building. 

With Mr. Moes I can concur in hoping that the day of 
some steel conduit—so thin often, that it would not with- 
stand the prick of a tin tack, and of a composition in which 
there is apparently more dirt than steel—is fast coming to an 
end. With high-class conduits and fittings, of the best 
material and workmanship, of strong and aufficient gauge, to 
be obtained во cheaply as they are to-day, I must, however, 
express the opinion that the demand will prove a growing 
one, more especially as one is pleased to see that the speci- 
fications for conduit systems are being drawn to-day in a 
very much more precise and mechanical way, by our leading 
engineers, than was wont to be the case before во many cheap 
and nasty varieties were on the market. 


D. M. Edwards. 
Conpurts & FiTTINGS, LTD. 


Е 2? 
London, December 30th, 1904. 


І should like to вау а few words concerning the use of 
steel conduit for wiring installations. 

I think it totally unsuitable for any kind of building, 
and as electrical engineer at a large colliery I have proved 
it to be quite a nuisance, as when a fault occurs (which is 
quite possible at any time) it is necessary to take down nearly 
three times more than is necessary to get at the fault ; thus 
where there is no gas as a substitute, it means a great delay 
and inconvenience to those who use the light, and is a source 
of trouble to the electrician. | 

Only quite recently I had to have & building completely 
re-wired in casing and the tubing taken out. I found 
that tubing resists hardly any damp, and unless it is 
electrically continuous and well earthed, the leakage i8 80 
great as to render it dangerous to handle.. I can see but 
one point in its favour, that is, mechanical protection ; but 
there are many points of disadvantage against it, too 
numerous to mention here. I have come to the conclusion, 
as I think many others have also, that the steel tubing as a 


‚ conduit is а costly and worthless system. 


To my mind, what is needed to supersede wood casing, 
and at the eame time afford good mechanical protection, and 
easy accessibility should faults occur, is a conduit made on 
the principle of a trough with a loose cap, which could be 
made damp-proof, the conduit to contain a uralite division, 
to stop the crowding of wires of different polarities into as 
small a tube as possible. The same need not be of a 
clumsy design,and could, if exposed to view, be painted, &c., 
80 that it would not be an eyesore. 

I think if some such conduit were brought out it would be 
found to fulfil all the requirements of the tubing and casing, 
and could be erected quite as cheaply. Furthermore, the 
wires, &c., could at all times be examined by the removal 
of the front; to my mind, the chief drawback to tubing 
i8 that the wires are crowded in, and no one can see 
whether they are in good condition or bad without pulling 
half of the installation down. Thus it proves a source of 
trouble and anxiety to an engineer, because he is not abso- 


lutely sure in his mind that al! is well. | 
L. E. Wood. 
Ilkeston, January 3rd, 1905. 


Hollows on Tramway Rail Treads. 


In some of the papers that have been read recently on 
„Tramway Track Construction," and also in articles con- 
tained in your journal, several writers have been surprised at, 
and cannot find the reason to account for, holes developing 
on the tread of the tramway rail. Having noticed this, 1. 
have watched very closely the wear of these rails, and have 
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come to the conclusion that this hollowing, or eating away 
of the tramway rail tread, has nothing whatever to do with 
the brakes, but is caused by the sparking of the return 
current (when leaving the motor) taking place between the 
wheel and the rail. | 

Any night when the track is not perfectly clean, serious 
sparking can be seen between the rail and the wheel. I 
venture to think there is no doubt that this is the cause of 
the uneven wear of the tread, and could only be remedied 
or largely prevented by keeping the tramway rail tread 
absolutely clean and free from“ insulating“ dirt, so that 
no sparking takes place а& the point of contact between the 
tramcar wheel and the rail. 

Horace Boot, 
Consulting and Resident Engineer. 
Tanbridge Wells Electricity Works, 
January 2nd, 1905. 


Nernst Lamps. 


I have referred in a former letter to variable voltage 
and the Nernst in connection with private plant ; a similar 
condition often exists on the public supply mains, and I 
have in mind at least one case in which the voltage varies 
over a range of 22} per cent. of the nominal voltage, the 
supply being better adapted for arcs having considerable 
accommodation, as with other lamps electric lighting 
becomes а mere farce and а considerable nuisance. When 
а consumer complaina about his light, and you find it due 
to extreme variation, along comes the station kettle-holder 
with /he recorder and shows that the voltage is quite 
uniform. Later more trouble ensues, and, losing faith in 
чы light, the consumer reverta to gas, and I do not blame 

im. 


I think the voltage is often raised to get more current: 


supplied through a distributing system primarily arranged 
for smaller output. Some are quite frank as to this, others 
fence and finesse in a disheartening manner. | 

In the end уоп will perceive that it is the unlimited 
variation that causes dissatisfaction, not the increased 
voltage, and if one could prevail on the supply company to 
keep the variation within reasonable fixed maxima and 
minima, then we could approach the supposed defects of 
lamps with better grace. 


R. Pippette. 
London, S.W., January 2nd, 1905. 


There is no doubt that for practical purposes the makers 
very much over-rate the Nernst lamp. It is almost im- 
possible to run lamps of, say, 220 volts, on a declared 
pressure of 220 volts. Also the } ampere “U” type fila- 
ment does not give such good results as the old type. — The 
Luna burners I find to give quite as good, if not better, 
resulta than the “ A " type. 

My experience with Nernst lamps extends over a period 
starting from their introduction. The first ones tested in a 
London central station gave fairly good results, and it was 
decided to try them for side street lighting, when these 
results were more than disappointing, as it was usual for one 
or two out of six lamps to be wrong, and the lighting be- 
came а bye-word, being called **the disappearing lights." 
These were the A” type lamps installed at 24 per cent. 
over nominal voltage. | 

We, however, took careful tests and went into the whole 
matter, with the result that two “B?” type lamps were 
installed in the place of each “ A " type at, I believe, 10 per 
cent. over the nominal voltage ; under these conditions many 
of the burners lasted well over 1,000 hours, and still gave a 
fairly good light. 

When I first came to this town, Nernst lamps had a very 
bad name, but by carefully considering the local conditions 
of each lamp installed, and only allowing qualified men to 
properly fix and attend to them, I have obtained some first- 
class results. 

In one case, three “ B" type lamps were installed last 
November twelvemonth at a local hydro; one failed a few 
weeks later, and was replaced. These lamps have since run 
nightly until to-day, when I have just received a report that 
one has failed, giving over 13 months’ run, two of them 
being ín onteide lamps. 


1 


thought had been got over. 


In another case I installed three “B” type to replace 
three 32-c.P. incandescents, with the result that the bill for 
current was halved, and the cost of the lamps paid out of 
the saving on the first quarter. These three ran for nine 
months, when they were changed for new burners, as the 
lights were getting poor. 

In another case I have had three Luna burners running 
since last Whitauntide, and one has just failed. 

There are one or two points to which the makers might 
give attention :— 

1. I have recently had a lot of trouble with the cut-out 
coils burning out. This was an old trouble, which I 
Is there any remedy for this? 

2. Contacta in “ B" type resistance get corroded and make 
poor contact. Contacts of burners do not fit properly, 
being too large for the pins, and these have to be opened out 
very much. 

3. A cheap, substantial, ye/-at-able lamp to stand the 
weather without requiring an outside cover, might be 
designed. | 

In conclusion, I would say, to make Nernet lamps 
successful : — i 

1. Nee that the cut-out works perfectly, that all contacts 
are clean and fit tight, and that the polarity (if D.C.) is 
correct. 

2. Have the lamp fixed by a competent man, not an 
apprentice. Let the fixing be firm, or with springs, so that 
the lamp is not liable to sudden jars. ^ 

3. Adjust combined voltage to local conditions, 74 per 
cent. to 10 per cent. over declared pressure usually being 
found most suitable. Where voltage is very variable, use 
30-volt resistance instead of 20. volt. | 

. H. Willoughby Lance. 

Llandudno, January 3rd, 1905. | 


The Dignity of the Profession. 


For an engineer to become proficient in his calling, he 
must of necessity (unless perchance he be too dignified) take 
off his coat and other adornments, don his overalls, and 
indulge in the practical part of his business, and &o educate 
himself in the matter of how each practical part of his 
business must be carried out. 

It, therefore, behoves any intelligent and ambitious 
jointer—it must be admitted that such jointers are few and 
far between—to acquaint himself with the more dignified 
and business side of his calling, during such time as he may 
have at his disposal, and so qualify himself—and such a 
thing is not impossible—for an assistant engineer's position. 
In such a position, and with a reasonable and humane chief, 
he may even fit himself—marvellous what people without 
pedigree can learn, isn’t it ?—for a position as chief engineer 
somewhere. 

And, when he has obtained such a post, he can look back 
on his past, and say: “Well, I was not trained for an 
engineer, but I am one, and that І am one is due to my 
neglect of superfluous recreation, and to my strenuous efforts 
in the matter of educating myself to such an extent as to 
qualify myself as one." : 

Many of our great engineers, particularly those who were 
born engineers, had they started in life as jointers’ mates, 
would have made the intelligent and ambitious jointers I 
speak of, and would have aspired to guch positions as those 
of assistant, engineers. Luckily for them and the engineer- 
ing profession, however, they were many of them born of 
wealthy parents, who, were able, with golden glue, to stick 
their sons half way up the ladder of engineering, while those 
cons’ more unfortunate brothers, i.e., those who were born to 
be engineers, but, not of wealthy parents, were making their 
first joints, at the end of the bottom half of the ladder. May 
the jointers climb the ladder, and may we have more jointers 


like the one appointed, is the wish of— 
Impudence. 


It may further please Dignity” to learn that at West 
Bromwich last month, the station engineer, two shift 
engineers, and two switchboard attendants resigned their 
positions simultaneously on account of the way in which 
they had been treated by the Electricity Committee at this 
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station, A man who was set to wire the station is now mains 
Superintendent! I mention this merely as an instance of 
what & committee will do. 

These men will, with Mr. Heron, have the satisfaction of 


knowing that they did all in their power to protect the 


interests of those occupying similar positions by refusing to 
submit to ill-treatment from their committee, and by finally 
resigning their positions as a last measure. They have 
upheld the dignity of the profession by sacrificing their 
posts. All honour to them ! ` е 

urbo. 


Unipolar Dynamo. 


In connection with the unipolar dynamo you have been 
kind enough to tell me that the flux does not rotate at all, 
but you have omitted to give any reason for your statement, 
and at present I can see nothing to prevent it from doing 
so, other than the eddy currents I mentioned last week. I 
take it that you admit that the current in the rotating part 
produces a torque which tends to rotate the flux, and I wish 
to know what supplies the equal and opposite torque. I feel 
sure that others are in the same difficulty about this point, 
so that anyone who explains it will be doing quite a number 
of people a service. | 

You also say that even if the flux did rotate there would 
not necessarily be eddy currente. I see now that my state- 
ment about the laminated field system is totally wrong. But, 
on the other hand, there is certain to be some leakage flux ; 
this flux will take a path which is roughly outlined by the 
dotted lines in the diagram. Consequently if the whole flux 


rotates in the same direction as the rotating part of the 


machine, the potential difference between A and n will be less 
than that between c and D, so that there will be a current 
(not exactly an eddy current in the ordinary sense, as it will 
never reverse on itself, but will always flow in the one direc- 
tion) in the iron in the direction o, D, B, A. 

Further, I should be obliged if * J. L. D." would explain 
what he means by saying: Since there is a practical limit 
to revolution speed, any attempt to inorease the linear velocity 
and conductor length, by increasing the radius of the rotatory 
part of the machine, results in pulling down the value of 3.” 

. I cannot see what the radius of the rotatory part has to do 
with the value of the flux density B, except that as the radius 
is increased the clearance must also be increased, and conse- 
quently the reluctance of the magnetic circuit, but this is 
easily counteracted by increasing the exciting ampere-turns. ! 


W. F. Wolfe, 
Preston. 


[Our correspondent (whose letter was accidentally omitted 
from an earlier issue) forgets that magnetic flux is not 
material, and the forces act not upon the flux, but upon the 
copper disk and the stationary iron parts; the latter are 
prevented from rotating by the base plate and foundation, 


which support them and provide the "equal and oppoeite 
torque." 

A conductor moved in its own plane in a uniform field is 
not subject to eddy currente. The leakage shown in the 
figure would lead to eddy currents if the flux rotated, but 
this leakage could be practically abolished.—Eps. E. R.] 


[Several correspondents have again omitted their names 
and addresses, and their letters have therefore met the usual 
fate.— Eps, E. R.] 


THE FARADAY SOCIETY. 


THE Faraday Society held the concluding meeting of the 
year on December 19th, when, as befitted the occasion, Mr. 
J. Swinburne, the chairman, announced, as follows, the 
Council's nominations for this year's officers :— 


President—Lord Kelvin. 
Vice- Presidents. 
Dr. Ludwig Mond, 


Prof. A. Cram Brown, 
Lord Rayleigh 


Sir W. Huggins, P.R.8., 


Sir Oliver Lodge, Alex. Siemens, Pres.I.E.E., 
James Swinburne. 
Council. 
G. T. Beilby, Dr. В. A. Lehfeldt, 
Bertram Blount, W. Murray Morrison, 
W. R. Cooper, Dr. W. 8. Squire, 
Sherard Cowper-Coles, Dr. O. J. Steinhart, 
Prof. A. K. Huntington, Prof. E. Wilson. 


Treasurer Dr. F. Mollwo Perkin. 


It could have been no light task to secure for the 
Presidency a fitting successor to Sir Joseph Swan, and the 
Society is to be heartily congratulated on the fact that Lord 
Kelvin, doyen of physicists and electrical engineers alike, has 
accepted nomination in spite of his years and the burden of 
innumerable labours. But no obstacles can ever stand in 
the way of Lord Kelvin's ever-youthful enthusiasm ! 

The meeting then elected as auditors Mr. L. Gaster and 
Dr. T. M. Lowry, and proceeded to business, There were 
four papers down for reading. 

M. Adolphe Minet, the well-known French electro-metal- 
lurgist, communicated Part II. of his paper on The Electric 
Furnace: Its Origin, Transformations and Applications." 
It was kindly read by Mr. R. S. Hutton, who travelled 
specially from Manchester for the purpose. The paper, 
which is fully illustrated, and contains a useful bibliography, 
is practically а sketch of the historical development of the 
electric furnace, and cannot be satisfactorily abstracted, 
especially in view of the fact that the section of most imme- 
diate importance, that, dealing with industrial furnaces, has 
yet to come. We may, however, just draw attention to the 
most novel points in M. Minet's method of classification. 
The subject is sub-divided as follows:—(1) Laboratory 
furnaces (1808 to 1886). (2) Industrial furnaces (1886 to 
1890). (3) Development of industrial applications from 
1890 to the present day. 

The present instalment, after some preliminary general 
remarks on the E.M.F., current densities, and yields, with 
arc furnaces and resistance furnaces respectively, proceeds to 
deal in detail with the evolution of the furnaces during the 
first period. These, in the author’s scheme, fall under three 
well-defined headings :—(1) Cathode Furnaces: the electro- 
lysis of fused electrolytes in a containing vessel which forms 
the cathode. This type was originated on the one hand by 
Davy (1808—1810) in the electrolysis of the hydrates 
of the alkalies and alkaline earths, and on the other 
hand by Napier (1844) who recovered copper from its 
molten ores—after roasting—on the same principle. (2) 
Arc Furnaces. The arc was discovered by Davy in 
1813, but Despretz in 1849 was apparently the first 
to suggest its use as a heating agent, and Siemens, 
in 1879, the first who built an actual arc furnace; (3) 
Resistance Furnaces: originated in 1815 by Pepys, who con- 
verted a rod of iron into steel by filling a slit in it with 
diamond dust and heating it to redness by means of an 
electric current. Although science has no nationality, it is, 
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we think, a gratifying fact that England was so intimately 
concerned in the origin of so great an invention as the 
electric furnace, even if we have failed—perhaps for want of 
natural opportunities—to hold our own in later years. 


The furnaces of this first period contained the germs of all 


later industrial developments, and at the same time opened 
out a new realm of knowledge, the chemistry of high tem- 
peratures, The work of Berthelot on the synthesis of 
acetylene, of Siemens, on the fusion of metals, of Olerc, 
Moissan and Borchers, on the reduction of refractory oxides, 
and of Davy, Deville and Bunsen, on the electrolysis of 
fused salts, had only to await the invention of the dynamo, 
and the economic utilisation of natural forces for the 
production of mechanical energy, before they could develop 
into an industry. 

The paper by Dr. Е. M. Perkin and Mr. W. C. Prebble 
on the “ Electrolytic Analysis of Cobalt and Nickel,” 
contains much useful work, but it is chiefly of interest to the 
chemist, so need not detain us long here. The aim of the 
authors was to obtain bright deposits of the metals which 
should be quantitatively accurate. In the case of cobalt, an 
alkali phosphate solution, containing а little phosphoric 
acid, is recommended, while for nickel, the authors suggest 
a borate solution. The careful student of detailed work of 
this kind will always bear in mind its possible industrial 
bearing on the difficult problem of the electrolytic separation 
of nickel from its ores, which, as Dr. Steinhart pointed out, 
has by no means been yet commercially solved, in spite of 
the work of Frasch, Ulke, and others. Such work has also 
a very direct bearing on some of the obscure difficulties met 
with by the electroplater, and usually overcome—if overcome 
at all and not muddled through—by the application of the 
traditional rule-of-thumb methods of the British workman. 

The meeting concluded with an interesting, if somewhat 
desultory, discussion of the subject of electrolytic detinning, 
based on two short papers by Mr. F. Gelstharp, entitled 
respectively The Electrolytic Preparation of Tin Paste,” 
and * Note on the Electrolytic Recovery of Tin." We 
think Mr. Gelstharp let slip an admirable opportunity for a 
really comprehensive paper on this important subject, on 
which much literature, scattered about in all kinds of 
periodicals (accessible and otherwise), has been written. 

In the chemical method of making tin paste, which, by 
the way, is used in the manufacture of metallic paper, feather "' 
tin is dissolved in strong hydrochloric acid and the paste 
precipitated from the diluted solution by means of zinc. The 
process is troublesome on account of the acid fumes, while 
some of the tin is precipitated as bright crystals, which are 
useless for this purpose. Mr. Gelstharp’s process, which is 
extremely simple, consists in dissolving anodes of tin, roughly 
cast from commercial ingots, in dilate hydrochloric acid, and 
depositing the metal in the form of sponge on cathodes of 
block tin or tinned iron. The current density at the cathode 
is 270 amperes per square metre. The electrolyte is kept in 
a state of rapid circulation. The deposited sponge is allowed 
to grow to a thickness of abont 1 in. and is then scraped off 
the cathodes. It then floats to the top of the bath and is 
scooped away. It was suggested than an endless band would 
be a less crade method of removing the sponge than this, 
which is certain to cause wastage and probably short-circuits. 
To produce 20 cwt. of paste a week requires a generator 
giving 1,500 amperes at 8 or 10 volts, and although a current 
efficiency of only 50 per cent. is attained, the author claims 
that hig process is less costly than the old chemical method ; 
but this contention was not borne out by Mr. Bawtree, who 
tried to introduce a similar process into a certain firm some 
years ago, and was unable to do so because the chemical 
process was carried out by labour costing 15s. а week, and 
the zinc chloride produced found а ready market. 

Mr. Gelstharp's second note discusses a phenomenon that 
has some bearing on the conditions necessary for electrolytic- 
ally stripping tin plate. It is generally known by those 
who have had experience in tin deposition that, in an alkali 
solution, an ill-conducting film of oxide or hydrate will often 
form on a clean tin anode, and prevent all further electrolysis. 
The author suggests the simple expedient of momentary 
reversal for overcoming the difficulty. The reversal of 
current produces hydrogen on the anode film, and this 
reduces that troublesome film to metal, and then all goes 
merrily. Mr. Н. S. Coleman found, however, that all the 


trouble can be avoided by working the beth &t & temperature 
not higher than 60? C. In the opinions of most of the 
speakers, the chief difficulty of any detinning procees was 
getting hold of the scrap, but Dr. O. J. Stein in the 
course of the discussion, gave some very interesting 
particulars of an electrolytic detinning process that was now 
economically treating in London seven or eight thousand 
tons of scrap per annum. The scrap used contained from 
1°7 to 2 per cent, of tin, and an extraction of 95 per cent. 
was effected. Makers of steel are apparently quite glad to 
get hold of the detinned scrap, so there can presumably be 
very little tin left behind on it. Here then we have yet 
another example of an electro-chemical method successfully 
replacing an older purely chemical process—and thus among 
other things helping the Faraday Society to justify ite 
existence, 


THE WORLD’S FURNITURE. 
By AN OPTIMIST. 


Іт is almost needless to remark that whatever may have 
been the primeval condition of this planet (which, in spite 
of its fogs, is probably more desirable as a place of residence 
than any of the others, Venus included) it was, without 
doubt, even so late as the Stone Age, almost entirely destitute 
of furniture. Even the little that existed in those days was 
very expensive, and still more uncomfortable. It possessed, 
however, the merit of durability—that was, so to speak, ite 
only redeeming feature ; a flint razor, for instance, will not 
carry 80 fine an edge as a Kropp or a Mappin, but it will 
preserve it about a million times longer. 

Pre-historic man and his wife cannot have lived luxurious 
lives: imagine a world without bed, blankets or beer, with- 
out shoes, shirts or sheeta, and worst of all entirely devoid of 
electric light and tobacco. 

There is no evidence that the working man in those days 
got any wages, and if he did, the savings of a whole 
continent could not have bought a piano or a sewing 
machine. 

Tens of thousands of years elapsed, and by degrees some 
sort of furniture was evolved, and consequently the human 
family succeeded in existing with less discomfort than pre- 
viously, but even so late as the early part of the nineteenth 
century of the Christian Era, very little of it came within 
the reach of the working man, who consequently continued 
to lead what is commonly called a dog’s life, though a dog, 
born with his clothes on, was generally the better provided 
for. 

А few years pd the steam engine, which for 
geveral centuries had been on the look out for а father, dis- 
covered first James Watt, and then George Stephenson, 
with this wonderful result, that in the short space of 50 
years the productive power of a man came to be multiplied 
by five, or possibly ten, and the real business of furnishing 
the world commenced in earnest. 

In the short period covered by the memory of many men 
now living, the world has been fitted up with railways, 
steamships, gas, electric light, electric tramways, telegraphs, 
telephones, penny post, pianos, carpets, lace curtains, motor 
cars, music halls, and a million dumestic accessories of which 
our great grandfathers knew nothing. . " 

The working man's wages are paid ostensibly in coin, but 
as a matter of fact, his wages constitute а ticket permitting 
him to participate in all or most of the advantages of a 
furnished world. 

In other words, his week's wages now provide him with 
pleasures and privileges which a hundred years ago were 
denied to kings—he participates, gratis in many cases, and 
for nominal payments in others, in the result of the piled- 
up labours of a century—but if it had not been for the 
steam engine and other labour-saving appliances the pile 
would have been insignificant, since, without those aids to 
labour, mankind can scarcely do more than provide them- 
selves with food and clothing. 

Every step forward in the furnishing of the world reduces 

drudgery of the working man and raises the status of 
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the social scale in which he lives, but neither his own natural 
intelligence nor the School Board has yet succeeded in teach- 
ing him that rapid- advancement towards the goal of his 
ambition can only be attained by further increasing the pro- 
ductive power of the individual, that is to say, by the per- 
fecting of labour-saving appliances, which will enable a man 
to do a week's work in four days or less. 

It is a very curious fact that the labour agitator never 
objects to the construction of a good road or a railway (which 
are labour-savers on a gigantic scale), though he will get 
quite rampant over a lathe with three spindles, 

Labour-saving machinery always improves the position of 
the working man. 

No better illustration of this fact can be quoted than that 
provided by electric tramways. It would appear to a short- 
sighted labour restricter that if two men by means of an 
electric car can carry twice the number of passengers at 
double the speed, that some drivers and conductors must be 
thrown out of work; the actual facts are that the men 
employed on tramways have been trebled, their hours of 
work reduced, and their wages raised. Better still, the 
morale of the man had been improved and their efficiency 
increased. 

The point we are coming to is this, that the real furnish- 
ing of the world has only just begun, practically the visible 
sum total has been done in a hundred years, and now that 
we have electricity at command as well as steam, it will go 
forward at a speed hitherto unapproached. 

There is so much work to be done before the mechanic 
can become a gentleman and his daughter a lady, that there 
is absolutely no place for the idle. 

Every man who can work or think will have to do his 
share, and the greatest share of all must fall to the electrical 
engineer. 

His programme would frighten anyone less eager for work 
and less self-reliant. i 

It devolves upon him— . 

To clean the atmosphere and houses of London by 
removing all power and heat-producing centres to a distance 
of 10 or 15 miles from Charing Cross. 

To electrify all urban and suburban railways. 

To provide electric tramways wherever they are needful, 
and to make the cars noiseless and weather-proof on both 
platforms. . 

. To carry the electric light and telephone system into every 
house. 

To provide electric power for all factories. 

To conduct the entire street traffic of London and all large 
centres by electric vehicles. $ 

To fit charging plugs and a telephone to every cab-stand. 

To invent an electric housemaid. 

To electrify the L.C.C. 

To many persons it will appear that the two final items 
will present the greatest difficulty ; possibly so, but already 
much progress has been made in the reduction of domestic 
labour ; electric lighting, gas fires, and the telephone have 
produced a marked improvement. 

In the course of a few years the motor-driven ** vacaum 
cleaner ” will become part of the equipment of every house, 
with the result that the dwelling place will be clean, not 
only once a year, but always. 

Probably the greatest boon of all will be the electric 
breakfast table. It will belaid over night, and when break- 
fast time comes, a touch of the button in mother’s bedroom 
will light the fire, boil the eggs, grill the bacon, cook the 
kippers, and black the boote, with the delightful result that 
the present state of high tension which usually exists between 
mistress and maid will disappear, and morning will become 
as merry as supper time. 

It is with this bright prospect before us that we enter on 
the year 1905. 


A Berlin Celebration.—The Berlin Electrical Engi- 
neering Society, founded by Werner von Siemens and Heinrich 
von Stephan, has completed the 25th year of its existence. The 
event was celebrated by a gala meeting within the Reichstag 
Building, the guests including official representatives of the Empire 
and State, scientific and technical societies of Germany, Holland 
and Great Britain. Lord Kelvin has been nominated an honorary 
member of the Society. 


——————— — — 


NEW ELECTRICAL IGNITION FOR PETROL 
MOTOR-CARS. 


Моон interest is jast now being aroused in motoriny circles by a 
new form of electrical ignition for petrol motor-cars devised by Mr. 
A. J. Postans, which has lately been put on the market by the 
Kennedy Motor Co., Ltd., of Oathcart, Glasgow. The system may 


, be described as a sort of half-way house between the usual system 


of high-tension ignition with induction coil and accumulators, and 
the make-and-break magneto ignition. To provide the necessary 
spark in the combustion chamber at the proper instant, the ignition 
circuit includes two breaks, one of which— normally open—is 
furnished at the usual contact maker on the half shaft of the 
engine, and the other—normally closed—is inside the combustion 
chamber. When the circuit is closed at the contact maker, the 
primary current of the accamulator flows and energises an electro- 
magnet included ín the circuit, aud by means of the consequent 
attraction, against the force of a sp ing, of a soft iron armature, 


attached to one of the contact pieces of the internal break, 
the latter is opened and a large spark, due to the so-called 
“extra current" of the induction circuit, is produced in the 
combustion chamber and ignites the charge, a series of 
such sparks occurring during the time the external break 
is closed. The accompanying illustrations depict the apparatus very 
clearly, fig. 1 being a general view of the complete device, 
fig. 2 a plan, fig. 3 an elevation, fig. 4 a part sectional elevation, 
showing the arrangement of the sparking plug which forms the 
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internal break, and fig. 5 a diagram showing the arrangement of the 
contact maker or external break, and its connections for a four- 
cylinder engine. From fig. 2 it will be seen that the circuit 
includes а battery 4, consisting usualy of four two-volt 
accumulators, one terminal of which is in connection with а 
terminal on а small coil o, and the other “earthed” through a 
contact maker в, the plug F being also earthed. The other end of 
the coil, which surrounds a soft iron core с!, is connected by the 
arm D to the platinum-pointed spring piece i, clamped between 
the arm and a bracket в fixed to, but insulated from, the iron 
casing =! enclosing the coil, and backed by a second spring D^, 
which acts as a yielding stop to limit the travel of the movable 
electrode н. The ignition plug ғ is clamped to a projecting part 
of the casing £! by means of the nut vl, and is threaded so that it 
сап screw into the combustion chamber in the usual way. It has a 
central plug а (fig. 4) of insulating material, through a hole in 
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which passes а rod x of hardened steel. On one end of this rod is 
adjustably fixed a contact piece terminating in a steel ball н!, 
which abuts against the platinum point of the spring pl, and is 
urged forward by it во аз to normally hold the other end of the 
rod нїп contact with the bridge piece x! formed integrally with the 
body of the plug. The springs Dl, р? are so pivoted by a set screw 
рё between the arm р and the bracket m that they may be swung 
round and the sparking electrode instantly removed or replaced 
when desired. 

The armature of the electro-magnet or coil o consists of a soft 
iron or steel rod т, journalled in the casing Rl, and having fixed at 
right angles to its ends and in the same plane with each other and 
the rod L two bars or fingers L! of similar material. These fingers, 
which are long enough to reach beyond the centre of the iron core 


X 


Sin. 
ТАЈА Т 


=. | 


с! and are formed at their other ends with balancing extensions L?, 
are normally held displaced to one side of the core by means of а 
spring м fixed on the coil casing z!. e spring M engages with а 
reaction piece x fixed on the armature rod L; in a alot r? in the rod is 
pivotally mounted & piu o, one end of which projects upwards 
` behind a collar ol, made of insulating material and fixed on the 
rod н. The other end of the pin o travelsin a cam slot o? (fig. 4) 
formed in the casing I. The slot is shaped so as to constrain the 
- point of the pin o which encounters the collar o! to travel ina 
substantially rhomboidal path during the movement of the arma- 
ture of the electro-magnet, with the result that when the armature 
is attracted, a positive rotation is imparted to the collar ol, and 
therefore to the rod н, the object being to equalise any wear on 
the inner end of the latter. The eocentrio engagement of the 
pin o with the collar o! causes the latter, and with it the elec- 
trode н, to turn through a small angle each time the electro- 
magnet is energised, the regular wear of the sparking surface 
thus secured not only increasing the life of the electrodes but 
also the certainty of their action. The arrangement of the 
spring м and reaction piece м is such that tbe armature is able to 
oscillate on either side of its normal position of rest, while the 
balancing of the armature renders it practically unaffected by engine 
vibrations, and therefore minimisesthe chance of a misfire resulting 


: from such vibration. 


Passing now to the action of the apparatus, when the contact-maker 
B is open, the sparking electrodes н, к! are held in contact by the 
spring D’, but as soon as contact is made at в, the eleotro- magnet is 
energized, the fingers Li of the armature are attracted towards the 
centre of the core c!, thereby turning the rod L in its bearings, 80 
that the pin o, pressing against the collar o!, forces the electrode н 


backwards against the spring р!, and causes а break in the circuit at 
the inner end of the plug, resulting in an enormous spark at that 
point due to the so-called “extra current.“ The electro-magnet 
again becoming de-energised, the spring м returns the armature to 
ita normal or unattracted position, and the spring D! tends to close, 
and if there has been no ignition of the charge in the cylinder, 
will close the break at the electrodes н, к!, and the electro- 
magnet will again become energised if contact is still 
made at в. The time of contact at в can be varied 
within wide limits, but even the least time of contact obtain- 
able by mechanical means is long enough to produce a series of 


" breaks" and " makes," and, therefore, а series of sparks at the 
electrodes H, к!, As soon, however, as the combustible mixture has 
been ignited, the resulting pressure in the cylinder forces the rod н 
outwards against the reaction of the spring Di, and holds the elec- 
trodes н, x! out of contact long enough to keep the circuit broken 
at H, x! until it is again broken at the contact maker p, In the case 
of two, three, or four-cylinder motors, each cylinder is provided 
with its own electro-magnet and plug, fig. 1, worked off the 
one battery, through a special contact maker, that for а four-cylinder 
engine being shown diagrammatically in fig. 5. One element » of 
each of the contacts is connected to one of the poles of the battery 
A, and each element is arranged to be successively displaced by 
a moving part of the engine so as to be brought into contact with 
ita fellow element о, each of which is connected to one end of its 
corresponding electro-magnet. There is thus no bigh tension wire, 
the only wires in a four-cylinder engine being a short one earthing 
one terminal of the battery, another short one from the other terminal 
of the accumulator to the contact maker, and one from each of the 
terminals of the latter to the electro-magneta. 

The size and power of the spark, which has to be seen to be 
realised, is such that the complete charge in the cylinder is fired 
more quickly than usual, resulting in a more rapid explosion; 
while, apart from this, one of the great advantages of the system 
is its ability to furnish a series of sparks at low as well as at 
high engine speeds. There is no escape of explosive mixture at 
the movable electrode, which is a nice fit and has а #-in. bearing 
in the body of the plug. The electrode is so made that it can 
easily be adjusted to allow for any wear, while it can be renewed 
at the cost of a few pence. Oil or sooty deposits on the inner 
end of the plug do not appear to have any effect on its action, 
nor does the proximity of the coil to the explosion chamber of the 
engine cause it to be adversely affected by the heat, it consisting 
of seven layers of stout wire well insulated. The device, which 
is exceedingly compact, as will be seen from the fact that the 
illustation, fig. 1, given herewith shows it nearly full size, has, we 
understand, already been adopted by one large manufacturer of 
Inotor-cars, 


BUSINESS NOTES. os 


An Exhibition at Islington.— The Lighting Com- 
mittee of the Islington Borough Council propose holding an Elec- 
trical Exhibition at the Hornsey Road Baths, from February 27th 
to March 11th inclusive, provided that the Council at its meeting 
to-day approves the scheme. We understand that the three 
largest Baths will be utilised for the Exhibition, which will include 
not only machinery in motion and all kinds of electric lighting, 
heating, cooking and power appliances, but also electrical novelties 
of all kinds, electric fountains, illuminations, &c., while the men's 
large first-class bath will be used for swimming and diving enter- 
tainments, model yacht races, trips on electric boats, musical enter- 
tainments, &c., the intention being not only to attract intending 
consumers but also the general public, thereby greatly increasing 
the value of the Exhibition to the exhibitors as a medium of 
advertisement. 


A Large Shipment of Electrical Machinery to Japan.— 
Last week a special train consisting of 42 wagonsleft Messrs. Dick, Kerr 
and Co.’s Preston Works, carrying 250 tons of electrical machinery, 
being shipped in connection with that company’s contract for the 
complete equipment of the Tokyo Denki Tetsudo Kabushiki Co.'s 
tramways. This tramway syétem when finished will cover over 
60 miles of line, and operate some 250 cars. The complete installa- 
tion is being carried out by Messrs. Dick, Kerr & Co., under the super- 
vision of a staff of their engineers, and it is surprising to learn that the 
only effect the war has had on the progress of the work is in con- 
nection with the transportation of the machinery from Yokohama 
to Tokyo, the railway being congested with war material. 


Westinghouse Turbine at St. Louis.—A noteworthy 
incident of the morning following the close of the Bt. Louis Exposi- 
tion was the formal shut-down and inspection of the 600-н.р. 
Westinghouse steam turbine generating unit in the Palace of 
Machinery after а continuous run of over 3,962 hours—a perform- 
ance which has had no parallel in steam turbine history. This machine 
was started on its long run at 9.20 a.m, on Monday, June 20th, 
shortly after its installation at the Fair, and was stopped at 
11.32 a.m. on Friday, December 2nd. During the five and a half 
months that the set was in operation it supplied current for light 
and power throughout the Westinghouse exhibits in the Palaces of 
Machinery, Electricity and Transportation. When the engine was 
stopped, it was found to be in perfect condition, and there were no 
signs of wear, the bearings still retaining the tool marks as they 
had come from the shops. There have been at least two instances 
on recerd in America in which piston engines have been run con- 
tinuously for about the same length of time as the Westinghouse 
turbine. The remarkable feature of the turbine run was the main- 
tenance under load of a speed of 3,600 r.p.m. for such a long period. 
From 8.30 a.m. to 10.30 p.m. the load carried throughout the 
Exposition varied from 25 per cent. underload to 25 per cent. over- 
load. The total number of revolutions was 855,792,000. 


A German Combine, — It is reported that leading 
German manufacturers of electric bells, indicators, and similar 
articles, intend to form a combine for the purpose of raising the 
prices of these articles, the probable cause being the increase in the 
price of raw materials.— Helios. 
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The “Ark” Are Lamp.—With reference to the notice of 
the Regina arc lamp, which appeared in our issue of December 
23rd, Messre. Johnson & Phillips write pointing out that some of 
the features which are claimed as novel have been in use for some 
years past in their well-known enclosed Ark“ lamp. This espe- 
cially isthe case with the total enclosure of the actuating mechanism 
as well as the carbons. Another feature which has always been 
incorporated in this lamp is the combined contact and cut-ont 
device. Four contact pieces (р) rest against the top carbon by 
gravity, and when a certain amount has burned these fall into a 
groove in the carbon, effectively preventing overfeeding and con- 
sequent damage tothe lower carbon holder. Recent improvements 


BzorioN o» “ ABK” LAMP. 


in this lamp include a epring suspension for the inner globe, which 
very greatly increases the duration of the carbons, and at the same 
time facilitates the removal of the globe for trimming purposes. The 
cost of production is very low, owing to the extreme simplicity of 
the Ark. The whole of the mechanism is accessible by unscrewing 
the casting against which the top of the inner globe reste. The 
armature p, with clutch я attached, will then drop out. These are 
the only working parts. Street lighting is & crucial test for arc 
lamps, and one which many enclosed lamps are unable to pass 
satisfactorily ; Messrs. Johnson & Phillips are, therefore, to be 
congratulated on their successes in this direction at East Ham, 
Sutton Coldfield, Calcutta, Shanghai and other places. 


Trade Announcements.— Messrs. Fuller, Macleod and 
Oo., Ltd., who recently transferred their stock of, and connection in, 
electric light accessories to Messrs. Falk, Stadelmann & Oo., have 
now removed their offices to Norfolk House, Laurence Pountney 
Hill, E. O., and their stores to 115, Cannon Street, Е.О. The firm 
will henceforth devote special attention to Hellesen’s dry cells, 
their patent heavy type electric bell, electric motors and dynamos, 
alg» electric ignition apparatus for motor-cars. 

Mesars. Bergtheil & Young notify that, for the more convenient 
working of their business, they have converted it into а limited 
company, under the name of “ Bergtheil & Young, Ltd." The com- 
pany took over the business as from January 16. Messrs. Arthur 
and Bdward Bergtheil and H. Wilson Young have become directors 
of the company, and the management will be as heretofore. 

Messrs. Chas. F. Quicke & Co., electrical, mechanical and con- 
rulting engineers, have removed their offices and stores to 315, 
Euston Road, N.W. 

In consequence of the growth of the National Telephone Co.'s 
metropolitan business, it has been found necessary to entirely re- 
organise its office arrangements in London, and as from Ist inst. 
all the business which has hitherto been conducted locally by six 
district offices will be concentrated at the new metropolitan offices, 
Salisbury House, London Wall, E.C. All written communications 
should be sent direct there. 


Imports of Foreign Electrical Machinery.—As with 
telegraph cables, there bas been a rather more active state of 
affairs prevailing in the importation of foreign electrical machinery 
into this country during recent montbs Thus the imports during 
November last attained а value of £44,529, as contrasted with only 
£37,530 in November, 1903. For the first 11 months of the year, 
the returns show a total of £521,590, as against only £505,268 in the 
corresponding 11 months of 1903. 


Catalogues, Calendars, &е, — The ALLIANCB ELECTRICAL 
Oo., LTD., of 157, Regent Street, W., have forwarded to us а copy of 
their booklet, entitled “A Treatise on Blectrically Direct-driven 
Spinning Frames, Unit System.” We recently referred to the above 
matter in our columns, and have no doubt that the pamphlet 
will interest those connected with the cotton-spinning industry. 

The HART ACCUMULATOR Oo., LD., of Marshgate Lane, Stratford, 
E., have forwarded us a bandy blotting рай, which will serve the 
double purpose of keeping the company's well-known productions 
in mind and prove a useful acquisition in the office. 

From Messrs. Hor Dru & Ввоокв, Larp., of Sirius Works, West 
Gorton, Manchester, we have received leaflets of their well-known 
1903 patent steam trap, their patent P.S.” valve, and the Pattern 
“В” one movement injector. А 

А бет illustrated price list of high speed electric drilling 
machines has been published by Mxmesms. KRaxos, Lp. Bath. 
The “Midget,” Slick,“ Runthru,“ and "Dandy" types are 
shown and detailed. 

We recently referred (ELECTRICAL Rsvisw, December 23rd) 


Ан Artistic PosT-CABD. 


to an artistic advertising effort on the part of the B.T.-H. Co., 
which took the form of a coloured pictorial card. We are 
now enabled to reproduce this on a small scale, and any of our 
readers who may be interested in the matter can doubtless 
obtain a оору of the original on application to the company. 

Mzssns. T. Роттвв & Sons, of 44, South Moulton Street, W., are 
sending out to their friends a small pocket diary for the current year. 

A convenient pocket-bcok and diary for 1905 has been issued by 
Муивавв A. W. Ркнвовв & Oo., electrical engineers, 109, Farringdon 
Road, E C. 

Мввввв. RopEeB? A. Тномрвон & Co., LTD., of 5, Tudor Street, 
B.O., colonial publishers, have sent us a capital perpetual wall 
calendar. 

Once agsin we have been favoured by Messrs. NALDER Bros. 
and Тномрвон, Lrp , of Queen Street, E. O, with one of their ооп: 
venient and businesslike wall calendars for 1905. 

Mzssns. MILLINGTON & EvzmnrTT, electrical engineers, Cam- 
bridge, have sent usa leaflet of their М.М. patent ignition indi- 
cators for use on motor-cars and cycles; the device is claimed 
to show at a glance whether ignition failures are due to mechanical 
or electrical causes. 

From the UxpERFEED Втоккв Co., of Coventry House, South 
Place, Finsbury, E C., we have received an advance copy of a new 
catalogue, giving ail particulars of their speciality and numerous 
tests of its capabilities. This booklet is profusely illustrated. 

Mr. PETER AsHCBROFT, of Old Hall Street, Liverpool, has issued 
his “ Liverpool Yearly Coal Trade Review, 1904." 

The Арни, ErECTBIO Oo., of 6, Victoria Avenue, Bishopsgate 
Street Without, E.C., bave forwarded us a price list of their auto- 
matic overload alarms, for use with dynamos, motors, batteries, &c., 
together with particulars of the same. 

Messrs. ARCHIBALD BurrH & BTEvENS, of Janus Works, Queen's 
Road, Battersea, are circulating an illustrated brochure, which con- 
tains matters of special interest to users of electric lifte, of which the 
firm make a speciality. The electric v. hydraulic lift is briefly dis- 
cussed, and the good points of the former are detailed at some length. 

Messrs. Wrrrr & Wyatt, Lrp., of 88, Leadenhall Street, E. O., 
send us an excellently illustrated booklet dealing with the numerous 
applications of Carey's magnesia, for which product they have been 
appointed sole selling agents in this country. 

Quite unique among all the calendars and desk companions that 
have been received by vs for 1905, is the desk calendar of the 
ARMORDUOT MANUFACTURING Co., Lrp., of Farringdon Avenue, 
Е.О. A separate memoranda slip is provided for each day, at the 
head of which the date is boldly printed; the whole of these slips 
are conveniently raised on a neat and substantial polisbed-wood 
base. The slips are not torn off daily, but are passed over strong 
wires, and preserved as a record of allthe notes made during the 

ear. 
я An exceedingly neat wall calendar has been sent to us by Mzssns. 
Новвеү & Son, printers, of 151, Queen Street, Portsmouth. 

Messrs. J. HALDEN & Co., of Great Chapel Street, Victoria 
Street, S. W., bave issued a new wall calendar with а separate sheet 
for every month, these sheets being interleaved with lists descrip- 
tive of their various drawing instruments and apparatus. 
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Mrssns. Jackson BnoOs., electrical engineers and contractors of 
Broadway, Plaistow, E., have sent us a hanging wall calendar 
with monthly sheets, each sheet having a small complete calender 
for the year at the foot. 

Mxzssns. MavoR & Courson, Lro., of Mile End, Glasgow, have 
placed in our hands one of their wall calendars for the current year, 
with tear-off monthly sheets. 

Mzesns. PABMITZS, Horm & Co., of Hulme Electrical Works, 
Manchester, have forwarded to us a very neat hanging wall calendar 
with changing dates, which will do forall time. 

Мявввз. W. H. WiLoox & Co., Lro., of Southwark Street, В.Е. 
are keeping their name before the eye of the trade by means of a 
new date remembrancer for 1905. 


Aeton.—Messrs, L. Hermes & Co., of 29, Uxbridge 


Road, Ealing, have the contract for the electric lighting installation 
at the Acton District Counoil's offices. 


Dissolutions and Liquidations.— The Industrial 
Storage Battery Syndicate on December 28th resolved to wind up, 
as it cannot by reason of its liabilities continue the business. Mr. 
W. W. Fatcher, 108, Gresham House, E.C., was appointed 
liquidator, and creditors should send particulars of their debts to 
him by February 3rd. f 

The Derbyshire and Nottinghamshire Electric Power Syndicate, 
Lid. is winding up voluntarily, with Mr. G. D. Prince, 5, Great 
George Street, Westminster, as liquidator. This is in consequence 
of the transfer of the astets and business to the Derbyshire and 
Nottinghamshire Electric Power Co., Ltd. f 

A meeting of Peto & Radford, Ltd. (incorporated 1897) is to be 
held on February 6th at 55, Hatton Garden, E.C., to hear an 
account of the winding up from the liquidator (Mr. W. Peto). A 
similar meeting of the P. & R. Btorage Battery Co., Ltd., is to be 
held at the same place on the same day. x 

Messrs. Newman Wilkinson & J. E. Mellor (Newman Wilkinson 
and Mellor, electrical engineers, 43, Mincing Lane, E. C.) bave dis- 
solved partnership. Mr. Wilkinson will attend to debta. 

The Electrical Fittings Co., Ltd., on December 30th passed a 
resolution for yoluntarily winding up, and appointed Mr. J. D. 
Pattullo, of 65, London Wall, E.C., as liquidator, Mr. Pattullo 
having been already appointed receiver on bebalf of the debenture 
holder. A meeting of creditors was called for yesterday at the 
company’s Offices, 38, Conduit Street, W. 


Bankruptcy Proceedings.—The first meeting and 
public examination of W. & E. Sumner, electrical and mechanical 
engineers, Liverpool, will take place on January 13th and 19th at 
Liverpool. ; 

Electricity in Collieries.—The Alliance Electrical Co., 
Ltd. have completed the conversion to electrical driving of the 
haulage gears, pumping and ventilating machinery at the Delaney 
Collieries and Quarries. The pite are also lighted by electricity 
from a separate lighting dynamo, the current for lighting being 
supplied at 110 volts, and the power plant working at 440 volts. 
The output of the machinery installed totals to about 120 в.н.Р. 


The Transvaal.— The value of the electric cables, wire 
and fittings, imported into the Transvaal during the nine months 
ended with September last is returned at £54,000, as compared 
with only £53,000 in the corresponding nine months of 1903. 


“Maxim” Are Lamps.—We are informed that after 
testing 12 different makes of arc lamps, the Underground 
Electric Railways Co. of London, have placed an order with the 
Sir Hiram Maxim Electrical and Engireering Co., for a very large 
number of Maxim D d. traction circuit arc lamps. These lamps 
are to burn five in series on 550 volts direct ourrent, and are 
provided with self-contained line, and substitutional resistances, 
and automatic cut-out, and an isolating switch by which one lamp 
can be trimmed or examined while the other four are burning. 
The mechanism chamber is completely separate from, the resistance, 
and the overall length of the lamp is only 28 in. А full trim of 
carbon 12 in. 12 mm. top, and 5 in. 12 mm. bottom, is stated to last 
90 hours with single enclosure globe, and the carbon left in the top 
holder is just long enough for the bottom holder for re-trimming. 
The isolating switch is operated by means of a key inserted through 
a water-tight self-replacing latch in the case. 


Ship Lighting.—The order has just been secured by 


Messrs. W. C. Martin & Co., of Glasgow and London, for the electric 
lighting of the 30 new tteamers building for the passenger traffic 
on the Thames for the London County Council They have aleo 
contracted with the Caledon Shipbuilding and Engineering Co. 
(Dundee) for the lighting of the passenger steamer they are building 
for the General Steam Navigation Co., Ltd., London, and with 
Mesers. Gourlay Brce. & Co., Ltd., Dundce, fcr tke lighting of the 
two steamers they are building for Messre. Charles Barrie & Son. 
Another order placed is that for four steamers building by the 
Clyde Shipbuildir g and Engineering Co, Ltd., fer the Danieh 
Russian Steamship Co., Ltd., Copenhagen. | 


Grimsby Installations. — Owing to the satisfaction 
given by the installation of electric light ard power for sterilising 
and cautery purposes in the operating theatre of the Grimsby and 
District Hospital, the management committee has given a contract 
for the lighting of the new wing of nurses' bedrooms and waiting 
hall to Mr. D. J. Dolby, of Grimaby, its former contractor. Mr. 
Dolby has recently completed a contract for the lighting and heat- 
ing of the Union of London ard Smith's Bank, Ltd., and managers 
residence. The installation is laid in solid drawn steel conduit. 
Some of the fittings were supplied by Messrs. Henry, Ltd., London, 
in their latest designs in wood. 


Norway.—The Norwegian Government proposes placing 
a duty of 50 kr. per kg. on insulated electric cables, which have 
hitherto entered free. The daty on railway and tram cars, which 
at present amounts to 15 kr. per kg., is to be raised to an ad valorem 
duty of 12 per cent.—Zzport Zeitschrift für Elscirotechnik, 


Ball Bearings.—The Lahmeyer Electrical Co., Ltd., 
whose improved patent ball bearings, which they are fitting to their 
motors, were recently mentioned in our columns, ask us to state 
that these ball were manufactured by the Deutschen 
Waffen & Munitionsfabriken, Berlin," the agente in this country of 
whom are Messrs. L. Loewe & Co., London. 


Book Notices.—'* Die Asynchronen Drehstrommotoren, 
ihre Wirkungsweise, Prüfung und Berechnung." Ву Dr. Gustav 
Benischke. Brunswick: Fried. Vieweg & Sohn. M. 6. 

" Atti della Associazione Eleotrotecnica Italiana.” Vol. VIII., 
July, August, September and October. Rome: Bede Centrale, 397, 
Corso Umberto I. 

„The Fan: including the Theory and Practice of Centrifugal and 
Axial Fans" Ву О. Н. Innes. Manchester: The Technical Pub- 
lishing Co. 

“The Construction of Cranes and other Lifting Machinery.” Ву 
E. C. R. Marks. Third edition, revised. Manchester: The Tech- 
nical Publishing Co. 3s. 6d. net. 

"The Beginner's Guide to the Lathe.” By Percival Marshall. 
Жы И Engineer Beries, No. 25. London: Percival Marshall and 

. 6d. net. 

"Fire Tests with Automatic Sprinklers.” Мо. 87. e sub- 
mitted: Albion Sprinkler Co. a. London: The British Fire Preven- 
tion Committee, Inc. 2s. 6d. 

Messrs. Longmans & Co. have in the press a work on N 
Raye,” by R. Blondlot, professor in the University of Nancy, 
translated by J. Garcin. It isa collection of papers communicated 
to the Academy of Sciences, with additional notes and instructions 
for the constraction of phosphorescent screens. | 

“The Letter of Petrus Peregrinus on the Magnet, a.D. 1269.” 
Translated by Brother Arnold. Introductory notice by Brother 
Potamian. New York: McGraw Publishing Oo. $1.50. 

% Mathieson's Handbook for Investors for 1905.” London: F. С. 
Mathieson & Sons. 2e. 6d. net. 

„Municipal Finance for Students.“ By A Municipal Accountant, 
London: Gee & Co. 28. 6d. 


à 


LIGHTING AND POWER NOTES. 


Arbroath.— Tbe negotiations which have been во long 
pending between the T.C. and the Empire Electric Light Co. for 
the taking over of the E.L. prov. order, have now been satisfactorily 
arranged. It is understood that the company has accepted the 
terms recently submitted by the Committee. 


Argentine.—The Commissioners appointed by the La 
Plata Government and the River Plate Electricity Co. to assess the 
company's property with a view to liquidating the share held by 
the Government, advise that the company pay $47,763 for machinery, 
&c., and $179,847 for land and buildings. The Government is to 
pay $158,236 for lighting accounts, leaving a balance of $89,575. 

The Review of the River Plate states that the director of public 
lighting has drawn up a draft contract for the publico electric light 
service in the city of Buenos Ayres. In his report he states that 
the city now pays $17,674 m/n for the 760 arc lamps in service, 
which works out at $23.26 per lamp per month. If in place of this 
the city accepts the offer of the German Electric Light Co. to pay 
$0.035 gold per Kw-honr, it would be, with 0:525 x w.-hour per lamp, 
and 39 hours a month, equal to 172,725 Kw.-hours per month, cost- 
ing $6,045 gold, or $13.74 paper per lamp. The actual service for 
maintenance costs in the Municipal stations per lamp per month is: 
—Carbons $2.40, labour $2.50, repairs $1.20, night service $0.80. 
Total per lamp $690. This would bring the total cost per lamp 
up to $20.64, as against $23.26 now paid, and would represent an 
economy of $24,020 per year. 


Barking.—The U.D.C. has made application to the 
L G.B. for permission to borrow £8,500 in respeot of extensions to 
mains, &c, in connection with the electric lighting station. 


Barnstaple.—A loan of £3,000 for electric light exten- 
sions has been applied for by the T.C. Sy 


Bradford.—The Electricity Committee of the T.C. has 
considered for & second time the report of the city electrical engi- 
neer, Mr. A. 8. Blackman, on the subject of the distribution of 
electricity, and finally adopted it. Mr. &n recommended — 
(1) that the tramway distribution cables should be augmented as 
soon ав possible upon the present system of supply, with the excep- 
tion of the Leeds Road and Stanningley and Manchester Read routes, 
for the supply of which sub-stations fed by high tension three-phase 
current at 6,000 volts pressure should be employed ; (2) that mains 
extensions outside the area eupplied by the existing consumers’ net- 
work should be carried out upon the three-phase system fcr both 
transmission and distribution, and that the introduction of this 
system should be made at once, commencing with Wakefield Road; 
(3) that the high tension current should for the present be generated 
by means of plant installed in the works for converting the low 
tension continuous current. The summary of the contemplated 
expenditure was: For the tramways distribution, including a 

-Kw. feeder laid into each sub-station, £26,185; for bigh tension 
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feeders for general supply to Wakefield Road, Park Avenue and 
Otley Road, £4,432 ; for transforming plant at the works, £10,250; 
total, £40,867. 


Beckenham.— The five years’ lease of the Beckenham 
electric light works, now rented by the B.I. and Н.О, will 
expire in November of this year (1905), and at its last meeting the 
Council had before it a motion to consider the advisability of 
extending the lease to the eame company for another period. The 
mover of the resolution stated (аё from figures furnished, it 
appeared that the works were not remunerative, and as they did not 
know whether the company would accept the lease for & further 
period, he had moved that resolution in order to bring the matter 
to а head one way or another, The motion was defeated, and the 
matter left in abeyance. 


Bury (Lanes).—The T.C. has reduced the price of 
energy to the Corporation tramways from 1:5d. per unit, making the 
price 14d. per unit from October Ist to December 31st, 1:34. per 
unit from January lst to March 31st, and 12d. per unit from 
April lst to Septembet 30th. 


Chester-le-Street.—After a lengthy discussion it was 
decided by the T.C. that the resolution adopted on July 14th last, 
opposing the application of the Durham Electrical Power Distribu- 
tion Co., Ltd., to the B. of T. for a prov. order to supply electrical 
energy for public and private purposes within the Council's district, 
be rescinded, and the consent of the Council be given to the com- 
pany'sapplication. . . 


Continental Notes. — The municipal authority at 
Gleisdorf, Austria, has decided to ask offers forslighting the town 
by electricity. 

At Plasencia, Spain, the Municipal Council is calling for tenders 
for а concession for the electric lighting of tho town for12 years. 
At Navia it is proposed to utilise available water-power for gene- 
rating electricity for lighting the town, and also Doal, El Egpin, 
Ortiguera, and Puerto de Vega. A company is being formed to carry 
out the project. | 

Tenders are to be invited for the lighting of Rellingen, 
Germany. | | 


Dartford.—A loan of £300 for the purpose of free 
wiring has been applied for by the U.D.C. 


Dover.—Electricity is to replace gas in the whole of the 
Corporation buildings. The number of lights to be utilised is 236, 
and the wiring, &c., will cost £178 108. 


Dublin.—The Committee of the Whole House on the 
question of the electric lighting scheme has submitted to the 
meeting of the Corporation а recommendation that the payment of 
£449 19s. 11d., as being due to Mr. Hammond under his agreement 
ав consulting engineer, be discharged in accordance with the recom- 
mendation of the Lighting Committee. 


Duluth (U.8.4.).— A power canal to drive electrical 
machinery of 30,000 н.р, is to be started immediately. The needed 
funds, amounting to £710,000, are provided by New York, Boston 
and Philadelphia bankers. 


Dunfermline.—The relations between the Corporation 
and the Fife Electric Power Co. seem to be in a delicate stage, an 
agreement as to the terms regarding the cables and opening up of 
the streets not yet having been come to. 


Earsdon.—The East Holywell Coal Co. has intimated 
that it cannot supply the Urban Council with electrical energy for 
lighting purposes at East Holywell. 


Exeter.—A conference is to be held between the Tram- 
ways and Electric Lighting Committees on the subject of the 
electrical equipment of the tramways, and to make arrangements 
for the supply of energy. 

The electrical engineer reports that the total connection to the 


mains of lamps, motors, radiaters, &c., has now reached an amount. 


equivalent to 36,572 8-0.р. lamps. 
Frizington.—The Arlecdon and Frizington U.D.C. has 


requested Mr. Rook, electrical engineer of Workiugton, to report on 


the cost of an E. L. scheme for the district. 


Hanwell.—Mr. H. S. Russell bas been engaged to 
report on the general question of the electric lighting of the dis- 
trict, iacluding the cost of the necessary mains, &c., also the financial 
aspect of the proposals made by the Metropolitan Electric Supply 
Co. and the Ealing Town Council, at a fee of 20 guineas. 


Haslingden.—The B. of T. has informed the T.C. that 
it has deferred the revocation of the electric light order for six 
months. 


Kingston-on-Thames,—At a recent T.C. meeting, it was 
resolved to support a conference of local authorities interested in 
opposiog the Administrative Couaty of London and District Elec- 
trical Power Co.'s Bill in the ensuing session of Parliament. 


Lancashire Power Co.— This company has completed 
its generating station at Outwood, and is laying trunk mains in the 
Rossendale Valley to Swinton aud Pendlebury, and to the Wigan 
colliery district. 


Leeds.— When the proposed extension of arc lighting in 


the centre of the city is carried out, some 650 1,000-с.р. lamps 
will be installed. 


London.—IsLiNGTroN.—The B.C. Lighting Committee 
has entered into an agreement with the County of London Electric 
Supply Co., under the provisions of the London Electric Lighting 
Areas Act, 1904, for the transfer of parts of Finsbury and Islington 
in which the contracting parties were authorised to supply energy, 
and in‘which they had laid mains. By the terms as settled, the 
Council pays to the company in consideration of capital expenditure, 
and three years’ purchase of annual revenue £2,058, while it will 
receive from the company a sum of £191 only. The difference is 
explained by the fact that the cumpany had a comparatively 
extensive system cf mains and pipes in those portions of Finsbury 
which the B.C. takes over, while in tho portions of Islington to 
be surrendered the Council has invested but little. The transfer 
brings to the B.C. an additional aunual revenue of £382. The 
Finance Committee reports having passed the following estimates :— 
£1,745 for arc lighting and provision of conduits; 4500 for an 
electrical exhibition to be held at Hornsey Road Baths; £385 for 
the proposed purchase of seven transformers, maximum indicating 
devices, &c.; £320 for painting and cleaning the generating 
station. 


Newquay. — Arrangements for the installation of the 
electric light are now complete. The site of the station is pra-- 
tically settled, and it is anticipated that very soon the necessary 
initial steps will be taken. 


New York City.—Up to December 23rd the controversy 
as to the excessive charges for lighting the city was unsettled. The 
Interborough Rapid Transit Co. has made a suggestion to provide 
energy for lighting purposes, at а reduction of 40 per cent. on exist- 
ing prices. Arc lamps of 2,000 c.P. now cost the city £30 2s. per 
lamp per annum. 


Niagara Falls,—The latest scheme for power develop- 
ment along the Niagara frontier has for its foundation the turning 
of the waters of the Chippewa River, making the future outlet 
Lake Ontario, instead of the Niagara River. If tbis is carried out, 
advantage can be taken, for power purposes, of the 300 ft. drop 
between the level of the Niagara River above Niagara Falls and the 
level of Lake Ontario. The available opportunities above the falls 
for utilising the forces of the combined lakes are stated to be 
practically exhausted, while at the same time only a small fraction 
of the estimated horse-power of the cataract has been taken up. 


Penrith.—There was great opposition at the L.G.B. 
inquiry into the U.D.C.'s application for a loan of £6,850 for electric 
light purposes. At the outset the validity of the proceedings was 
questioned, it being contended that the matter had never been 
brought before the Council. On behalf of the Council it was stated 
that its hands had been forced by the application for electric 
lighting powers made by speculative companies, and that the scheme 
had been brought forward to protect the ratepayers. , For the 
opposition a petition signed by 635 ratepayers to the effect that the 
scheme was unnecessary and unprofitable, was put in, and evidence 
against the scheme was given by seven persons. 


Penzance.—Considerable interest is being manifested at 
Bt. Michael's Mount, the bistorical residence of Lord St. Levan, 
being fitted with a complete electric light installation. The gene- 
rating plant will consist of two engines of the internal combustion 
type, dynamos, and a large storage battery. The installation is 
being put down by Messrs. Drake & Gorham, Ltd., Westminster. 
The engines will, in addition, supply the necessary power for work- 
ing а cable tramway used for bringing goods up ап underground 
tunnel from the ses-level into the Mount. A srecial system of 
concentric water-tight conductors рав had to be designed, which will 
give absolute immunity against fire risks, as the wallg are often 
soaked with spray or wet from condensation. 


Perth.—At a meeting of the Electricity Committee of 
the T. C., a lester was submitted from the Secretary for Scotlaud 
giving his consent to tbe Council borrowing sufficient money for the 
additional plant to be erected at the electricity works for the elec- 
trification of the tram ways. 


South Staffordshire.—. report just issued by the South 
Staffordshire Mines Drainage Commissioners, shows tbat the Com- 
missioners are spending 420,000 on electrically-driven surface 
pumps for mines drainage purposes. 


` 


Sunderland.— Eight tenders for a new cooling tower have 
been received by the Electricity Committee, ranging from £485 to 
4850. It is proposed to erect the new tower at the Hylton Road 
power station. 


Taunton.—The Assessment Committee recently had under 
consideration the case of the assessment of the Taunton Electricity 
Works, Previously the depót and the machinery were rated 
at £635 gross, and the mains, &c., at £330 gross, the rateable values 
respectively being £343 53. and £180, making a total cf £965 gross 
and £523 5s. rateable value. The Assesement Committee then raised 
the amount to a total of £2 500 gross, and £1,850 rateable value, an 
increase of £1,535 on the gross, and £1,356 on tha ratcable value. 
The Town Council claims that £1,000 is a fair figure for assessment, 
but the Assessment Committee has now placed it at £1,12J, and 
expressed ita determination to adhere to this amount, This means 
a reduction of £750 on its former estimate of the rateable value. 


Todmorden.—The T.C. has fixed the price of electricity 
for private lightiug at 54. per unit. 


(Continued on page 25.) 
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THE AMSTERDAM-HAARLEM TRAMWAYS SYSTEM, . 


ABOUT five years ago there was constructed in the city of 
Haarlem, by а local Dutch company, an electric tramway 
system—the first in Holland. This system included a Deit 
line abont the city 
of Haarlem, with 
two suburban 
branobes, one run- 
ning north to 
Bloemendal, а 
thriving residential 
suburb, and another 
west about fi ve miles 
to Zandvoort, an 
important  seasidé 
resort, frequented 
by the people both 
of Haarlem and of 

Amsterdam. 
Haarlem itself 
is a city of 65,000 
inhabitants, and is 
a very pleasant 
residential place, 
where many of = ''- 
the business men 
of Amsterdam live. The distance bius ‘the boundaries 
of the two cities is 10 miles. It appeared to a. number of 
people that an electric line connecting the . two, ‘should be a 
paying enterprise, and seyeral years аро: а concession was 
granted for such a line, but the route was rather round- 
| E | 
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abont, and finally the Holland Steam Railway Co. secured 
control and prevented the construction of the line; In 
1901, however, Messrs. Anderhagen &. Neumeyer, of 
Amsterdam, took the preliminary steps towards securing a 
new concession over the direct Government High Road con- 


vn оң THE AMSTERDAM —HAARBLEM TRAMWAYS. 


. PILE-DRIVING AND DREDGING BY THB SIDE OF THE GOVERNMENT Нан Roap. 


necting the two cities and running parallel with the steam 
railway. 


The essential conditions of this concession for the con- 
struction of а 
double track line 
at the sides of 
the Government 
High Road were :— 
— 1. That the con- 
cessionaire was 
required to sheet 
pile the sides of 
the road (which 
is bordered by а 
canal on one side, 
and a ditch on the 
other), in order to 
secure the necessar 
width and stability, 
and to carry ont the 
whole of the works 
with the least pos- 


| | gible interference 
! — 7 ' with. tke regular 
| | пве of the road. 


2. The period of the ‹ concession was for 50 years from 
December 3185, 1902. | : 
3. All‘ construction plans of' every description were 
required to be submitted for the Government approval. | 
4. The period allowed for the construction was two NN 

P LE 1 | Pa 4 


5. The speed allowed for the cars was to be regu- 
lated by the Secretary of State, and the speed actually 
permitted was 35 kilometres per hour. The Secre- 


tary of State was also empowered to fix the maxi- 


mum ‘fares, but it was generally understood that the 
F 
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maximum fares allowed should be equal to those of the 
steam railway. 

6. At the expiration of the concession the Government was 
to take over, without, compensation, all the property of the 
company located on Government lands. "There were a large 
number of minor provisions regarding protection of working 
men ав to hours of labour, accident insurance, pensions, and 
80 forth, and minor provisions as to the protection of the 
various water 
boards, drainage 
boards, telegraph 
companies, rail- 
ways, &c. 

In addition to 
this concession for 
the use of the 
Government High 
Road, it was neces- 
вагу to obtain an 
entrance into Am- 
sterdam, and to do 
this satisfactorily 
the concessionaires 
obtained options on 
а private right of 


way for about 
two miles from 
the Government 
Road to the Am- 


sterdam city 
limits, at a point 
near the terminus 
of one of the 
Amsterdam Оог- 
poration Tramway lines. In obtaining this private 
right of way, the option was made to include a strip 
of land for the whole distance, wide enough to permit of a 
row of building lots on each side of the road being laid out 
and sold. On this section the tramway is built on a purely 
private right of way in the centre of the road, with a paved 
driveway on each side, and outside this driveway the usnal 
footpath and building lote are arranged. 

Running powers were then secured over the tramways of 
Amsterdam, then in process of electrification, for a distance 
of abont one mile from the city limits to the corner of the 
Spui and the Kalverstraat, the centre of the office and retail 
business districts of Amsterdam. The gauge of the 
Amsterdam city lines being standard, and the gauge called 
for by the new concession being 1 metre, it was necessary to 
lay a third rail for the greater part of this distance, where 
the lines were common, to permit through running of cars 
over the Corporation route, this work being carried out by 
the Corporation at cost and a percentage. This was made 
more expensive by the fact that a large swing bridge had to 
be constructed, to permit the through running of the cars, 
and this was done principally at the expense of the con- 
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—x—x-- New Tramways of the E.8.M. 


This view shows the new tramways, the Government Road, the Canal, 
and the Holland Steam Railway. 


POLE-PLANTING NEAR HALFWEG. 


less than 0°9d. per car-mile. The period of this contract ів 
the same as that of the concession on the Government Road. 

It will be noted that the conditions were most stringent, 
and that a net profit on the running in the city of Amsterdam 
could not be looked for; but, on the other band, the dis- 
tance within the city was a very short one (1:4 miles in а 
total. run of 12), and to secure the satisfactory ter- 
minal facilities, these concessions were necessary. 

TEE Messrs. Ander- 
hagen & Neumeyer 
then executed an 
agreement with the 
Corporation of 
Haarlem, permit- 
ting the construc- 
tion of about 1j 
miles of tramway 
within that city, to 
give the company 
a satisfactory ter- 
minus at its weatern 
end. The Haarlem 
concession is also 
for a period of 
50 years, and is 
without unusual 
features, except that 
the concessionaires 
were required to pay 
large amounts for 
the renewal of 
bridges and similar 
works in the city 
of Haarlem. 

When all the concession arrangements above outlined 
were completed, local permits obtained, &c., the matter was 
presented to an American syndicate, headed by Mr. H. J. 
Pierce, of Buffalo, who, after full investigation, decided to 
take the matter up and to build and operate the proposed line. 
The Electric Railway Co., of Amsterdam—a Dutch corpora- 
tion—was organised to take over the concessions and carry out 
the work. All the shares of this company were subscribed 
and fully paid for in cash by the Netherlands Tramway Co., 
of New Jersey, the American syndicate above mentioned. 
The debentures, of an amount equal to the amount of 
shares, viz., 3,000,000 guilders (£250,000), were purchased 
outright by the well-known Amsterdam banking firm of 
H. Oyens & Sons. 

The Netherlands Tramway Co. decided that, in order to 
secure more satisfactory terminal facilities in Haarlem and 
to provide for through running arrangements between 
Amsterdam and Zandvoort, the seaside resort above men- 
tioned, the local Haarlem tramway company, which had then 
been in operation for two years, and which was known as the 
First Netherlands Electric Tramways, generally abbreviated 
to E.N.E.T., should be purchased outright. This was 
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—o—o— Tramways of the E.N.E.T. 


MAP OF THE TRAMWAY SYSTEM. 


cessionaires. In addition to paying for this bridge and con- 
struction, the concessionaires agreed to pay 40 per cent. of 
the fares which the town would have charged within the 
city limits, on the basis of its own rates, and also to repay 
the actual cost plus 10 per cent. expended by the Corpora- 
tion for repairs and maintenance of the tracks used by the 
concessionaires, and, further, to pay for power within the 
city and taken from the city's trolley wire, at a rate of no, 


carried out, and practically all of the shares of the E.N.E.T. 
passed into the bands of the Netherlands Tramway Co., of 
New Jersey, and for all practical purposes of operation they 
are consolidated and are to be considered as a single system. 

Contracts were then entered into with Messrs. J. G. White 
and Co., Ld., of London, for the complete design and construc- 
tion of all the works required, including the permanent way, 
overhead work, power station, car-shed, shops, office buildings, 
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JUNCTION OF PRIVATE RiGHT-OF-Way WITH GOVEBNMENT 
Roan AT SLOTEBDYK. 
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SECTION OF VIGNOLES RAIL 
FITTED WITH GUARD. 


bridges, &c., for Ње Amsterdam—Haarlem interurban line 
and the reconstruction and additions required by the E.N.E.T. 
This reconstruction included the double tracking of the line 
running to Zandvoort, additions to offices and car-sheds, and 
increase in capacity of the power station. This contract was 
entered into January 1st, 1903, and the operation of the com- 
pleted system was commenced in October, 1904. It was the 
intention to commence operation in the spring of 1904, but 
the works were delayed, due to the failure of the Corporation 
of Amsterdam to complete the bridges, and the delay in 
getting the approval of the Municipality of Haarlem. 

From the terminus at Spui to the point marked“ bascule 
bridge” on the plan, the lines are within the city of 
Amsterdam. 

The bascule bridge was designed and built by the Haarlem 
Machine Co., and is operated electrically. This type of 
bridge is not easily adaptable for an overhead construction, 
and therefore the cars ran by momentum across the bridge. 
There is no difficulty in this, notwithstanding the fact that 
there is a considerable ascending grade and a sharp curve on 
the Amsterdam approach. Power for working the bridge is 
furnished by the city, though there is a cable connection 
made under the canal, so that the power supplied by the 
Tramway Co. up to the bridge on the west side can be 
switched on in case of need. The bridge is 12 m. span, 
12 m. wide, with 876 piles to the foundations, and contains 
220 tons of steel. 

From the bridge in question, to Sloterdyk, the line runs over 
private right-of-way for 2,444 m. The average surface of 


the ground was 1°6 m. below the Amsterdam datum, and the 
height of the finished road was plus 70, making a fill of 2:3 m. 
The total fill was 160,000 m?. The total amount of sand 
brought on the work to make this fill was 280,000 m.? ; there 
was, therefore, used on the work 120,000 ш.? more than 
shown on the embankment. This was due to the bad soil, 
this additional amount sinking into the ground. The sand 
was brought in scows from a distance of 20 km., and was 
uuloaded by means of elevators into trucks, and hauled by 
engines on the work. Оп this section, two steel bridges and 
one wooden one had to be built. 

At the village of Sloterdyk, the line joins what is called 
the Government High Road, between Amsterdam and 
Haarlem. Оп the north side of this road is a canal run- 
ning the whole length, except through the village of 
Halfweg ; on the south side is a ditch. The ground over 
this distance is what is known in Holland as “ Polder land.” 
The surface is below the canal level, and is divided by 
ditches, which lead to various points where windmills are 
placed to pump the water from the low level up into the 
canals. The land is of a boggy, peaty nature, and is used 
wholly for grazing purposes. 

On the north or canal side of the Government Road, the 
distance from centre to centre of piles is 1:25 m. The 
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SECTION ОЕ PAVED TRACK, WITH GROOVED RAILS. 


CENTRE-POLE CONSTRUCTION ON Private RiGgut-or-Way. 
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piles are heavy kolders or hellens, 5 m. long, about 22 cm. 
in diameter at the top and 16 cm. at the point. 

À purlin 18 x 20 em. of squared pine is carried along 
the whole length of the piling, to which it is bolted. 
Behind this purlin & row of planks 6 cm. thick and 2:50 m. 
long, or longer, are driven in ; these planks are 28 to 30 cm. 
wide, and the joint is of fishmouth construction. 


At the back of every other pile two anchor piles are 


driven in, $ m. long. 
Behind these anchor 
piles, which are at 
60 cm. centres, 
there is an anchor 
plate of wood, 80 
em.long x 18 x 15 
cm. The anchor 
plates are joined to 
the sheet piles with 
25 mm. round iron 
rods 3°80 m. long. 

On the south side 
of the Government 
Road the piles are 
of roughly dressed 
firwood, 6 m. long, 
and 1°10 m. centres. 
Each of these piles 
is creosoted. 

The back of this 
piling is shuttered 
with boards 5 cm. 
thick, of creosoted 
pine, at such a 
depth that the 
bottom is 10 cm. below the summer level of water in 
the ditch. 

Below the shuttering is à purlin 8 x 18 cm., dnd behind 
the purlin is а row of fir planks 6 cm. thick, with fishmouth 
construction, and at least 3 m. deep. The heads of the 
piles are covered with а creosoted pine plate, 5 x 28 cm. 

For anchoring every alternate pile, two anchor piles 
3°50 m. long, of creosoted pine, are driven in. Behind these 
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their full width. "The grades of the approaches are at least 
1 in 40. The surface of such roads and approaches is 
metalled in а similar manner to that employed previously. 

The slopes in the canal side above the sheet piling are 
covered with basalt pitching, 20 to 25 cm. thick, overa layer 
of broken bricks 12 cm. thick laid on the sand filling, with a 
slope of 1 in 1. 

The paving of the High Road was practically relaid the 
entire length, to the 
datum level of 
Amsterdam. The 
amount of work in- 
volved оп the 
Government High 
Road may be seen 
from the following 
figures:— 20,500 
uncreosoted and 
28,000 сгеовоёей 
piles; 2,700 m.? 
unoreosoted and 
1,900 m.? creosoted 
timber; 160 tons of 
iron for tie-rods ; 
5,000 tons of basalt ; 
75,200 m.? sand fill- 
ing; 31,600 m.? of 
brick paving ; 9,600 
m.? of dredging; 
1,700 m. of fenc- 
ing; апа 74 gate- 
waysandapproaches 
to farms and houses 
on the south side. 

When the work was at its height on the entire line, there 
were in use 2,360 labourers, 2 steam locomotives, 1 electric 
locomotive, 31 steam pile drivers, 3 steam spouters, 1 steam 
crane, 60 hand pile drivers, 1 steam bucket rigger, and 165 
flat boats and scows. 

The permanent way along the Government High Road 
and also along the private right-of-way is practically of steam 
railway construction. "The rails are of Vignoles or T sec- 


SECTION OF GovERNMENT ROAD AND TRAMWAYSB. 


piles are anchor plates 13 x 15 em., 0:80 m. long, connected 
with the purlin by a round iron rod 4 m. long. 

The filling has been carried out behind the sheet piling 
spoken of above. The filling has been done with pure sand, 
well rammed down. In this filling, в space is left, 
15 cm. deep, and 2 m. wide, under the sleepers; this is 
filled in up to the bottom of the sleepers with pure coarse 
gravelly sand. 

The adjoining roads and approaches are filled up over 


tion, weighing 70 lb. per yard. The section is the standard 
of the American Society of Civil Engineers for that weight. 
The rails rest directly on the sleepers, spaced 76 cm. centre 
to centre, except at the joints, where they are 50cm. The 
joints are staggered. The sleepers are, creosoted Norway 
pine, 23 x 11:5 cm., the upper edges being bevelled, and 
the rails are fastened by screw bolts. Double concealed 
bonds are placed at each joint, The length of route along 
the сапа] js 19,417 metres. 


| 
| 
f 
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At the village of Halfweg, which, as the name indicates, 
is situated approximately half-way between Amsterdam and 
Haarlem, the line crosses two canals. Bridges were built 
over these specially for the purposes of the tramway. One 
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KLEINE Ноот BRIDGE aT HAARLEM, IN COURSE OF CONSTRUCTION. 


bridge has four spans, each 15 metres, and the other two 
spans of the same length. 

Through the village of Halfweg, there are two sections of 
single line. These short sections are controlled by an auto- 
matic electric signalling device of the Siemens-Schuckert Co., 
which are described. 

Thelineentersthecity of Haarlem attheold Amsterdam Gate. 
The terminus in Haarlem coincides with the terminus of the 
Zandvoort line belong- 
ing to the E.N.E.T. 
system. Тһе con- 
struction in Haarlem 
is all of grooved girder 
rail. The rails weigh 
84 lb. to the yd., and 
rest directly on the 
sleepers. 

ln Haarlem it was 
necessary to recon- 
struct a swing bridge, 


to entirely rebuild 
three other bridges, 


and to constract a new 
one for the tramway 
only at the Amsterdam 
Gate. 

The power station 
is situated in a cen- 
tral position at Half- 
weg, midway between 
Amsterdam and Haar- 
lem, and practically in 
the best position for dis- 
tributing power to the 
line, being located on 
the banks of the 
Ringvaart Canal, which will afford cheap carriage for cval 
and other supplies, and also abundance of water. 

Owing to the nature of the country and the poor con- 
dition of the ground, an elaborate arrangement of piling was 


necessary, the entire site being piled with 46 ft. long x 91 in. 
diameter piles, placed 4 ft. 1 in. apart, each pile being esti- 
mated to carry 4 tons. On top of the piles, runners 77 in. 
x 9i in. are carried the entire length of the building, and 
support a floor 3 in. thick over the space occupied by the 
building. 

The buildings are of brick, substantially and neatly 
finished with stone trimmings. The area occupied by the 
power station site is about 9,150 sq. ft., with sufficient space 
for fature extensions. A wharf has been built 26 ft. 3 in. 
wide, and immediately adjoining is the boiler house, which is 
88 ft. 7 in. x 52 ft. 6 in. The engine room is 59 ft. x 
34 ft. 74 in. x 21 ft. 4 in. higb from engine room floor to 
top of wall. Situated at the end of the boiler room is a coal 
store-room, with a capacity of 400 tons. 

The main engine plant consists of three Belliss self- 


SECTION OF GROOVED Rain AND FiSH-PLATES. 


lubricating, three-crank enclosed triple-expansion engines, 
each of 430 B.H.P. at economical cut-off, and having a steam 
consumption of 133 lb. per B.H.P.-hour with superheated, 
and 17 with saturated, steam, with 26-in. vacuum. The 
speed is 375 r.p.m. 

The boiler house contains six Lancashire steel boilers, by 
Messrs. Stork, of Hengelo, Holland, the heating surface of each 
boiler being 926 sq. ft., grate area 35 sq. ft., steam pressure 
160 lb. per sq. in. The boiler shell is 7 ft. 6 in. diameter x 
27 ft. 10 in. long, Each flue has five Galloway tubes. 

There are six Stork superheaters, which are placed in the 
flues directly behind the boilers, and arranged to work at a 
temperature of 500° F. By means of flue doors, the super- 
heaters can be cut out, and the engines worked by saturated 
steam. ^ Each superheater has a heating surface of 
330 sq. ft. 

The generators, made by the Société Anonyme Westing- 
house, Le Havre, are three in number, coupled to the engine 


VIEW OF CARS AND CAR-SHED. 


shafts. The output of each compound six-pole machine is 
300 KW., at 525 to 575 volts., 375 r.p.m. 

The switchboard, also by the Société Anonyme Westing- 
house, consists of five panels (three generating, two feeder 
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panels) of marble, 
fitted to a steel frame, 
and equipped with the 
usual standard instru- 
ments, switches, &c. 

The boiler founda- 
tions rise from the 
wooden floor, and are 
composed of brick 
arches filled in with 
sand. 


The foundations for 
the main engine and 
condensers are built 
of concrete, the engine 
centres being 14 ft. 
9 in. apart. Surround- 
ing the engine and 
condenser foundations 
are arches of concrete, 
which support the 
engine room floor. 
The flooring consists 
of tiles bedded in 
concrete, and sup- 
ported on two layers 
of brick, the tiles 
and brickwork being 
laid in а bed of 
sand. 

A 10-ton overhead 
hand travelling crane, 
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constructed by Messrs. Louis Smoulders & Oo., spans the 
engine room. 

- The chimney is of brick, 131 ft. high x 5 ft. 5 in. 
diameter inside, and is lined with firebrick to a height of 
65 ft. The foundations consist of a bed of concrete 23 ft. 
square x 6 ft. deep, supported by wooden piles 94 in. 
diameter x 46 ft. long, placed 2 ft. 2 in. apart. 

The condensing plant for the main engines, made by the 
Nederlandsche Fabrick, Amsterdam, consists of three jet 
condensers, each capable of condensing 9,000 lh. of steam 
per hour, with Edwards air pumps. 

The feed water to the boilers is taken from the adjoining 
canal, which contains a certain amount of suspended matter 
necessitating the filtering of the water. Under the boiler 
room floor, in front of the boilers, a duplicate arrangement 
of tanks is situated, built of brick, for this purpose. 

A vertical exhaust steam feed-water tube heater, made by 
the Wheeler Condenser and Engineering Co., is placed 
directly behind the feed pumps. Two seta of direct driven 
duplex feed pumps, made by the Buffalo Pump Co., New 
York, are installed, each capable of delivering 2,400 gullons 
per hour against 300 lb. per sq. in. 

All the steam piping was made by Seiffert & Co., of Berlin. 
From the angle stop valve on boilers 6 in. pipes join 

the cast-steel header of 
the superheater, and then 
branch into the 8 in. main 
header, from which the 
engines take their supply 
of steam. Very ample pro- 
vision is made for draining 
the steam pipes and valves. 
From each of the three 
engines, an exhaust pipe ig 
carried across the engine 
room at a height of 6 ft. 
6 in. into the boiler room, 
where the three pipes con- 
nect up through an auto- 
matic relief valve, to a 
vertical pipe leading 
to the atmosphere. A 
~ branch pipe is taken 
from each exhaust pipe 
into an independent jet 
condenser. 


View or GBNERaTING PLANT. 
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The new car-shed was constructed alongside the existing 
power station of the E.N.E.T. The track construction in 
the car-shed was carried out entirely with cast-iron columns, 
which carry the rail directly. 'Тһеве columns have flanged 
bases, resting on the pile foundations. The length of 
the columns is 2:20 m., and the depth of the pit in 
the clear is 1:40 m. 
The distance from 
centre to centre of 
the columns is 2 m., 
and the rail bridges 
this distance with- 
out any additional 
support. This con- 
struction gives the 
minimum of ob- 
struction in Ше 
pits. 

The 34 cars 
were made by La 
Métallurgique, at 
Nivelles, Belgium. 
They аге divided 
into two compart- 
ments, the larger 
for seating 22 
passengers, and the 
other seating 12 (for 
smokers). The 
cars are vestibuled. 
Besides hand 
brakes, the cars 
are equipped with 
Christensen air- 
brakes, supplied 
by Messrs. R. W. Blackwell & Co., Ltd., London. The air- 
pumps are worked by an electric motor automatically regu- 
lated. The trucks were also furnished by La Meétallurgique. 
The special feature of these trucks is that the swing hangers 
are pivoted on the outside of the truck frame. This permits 
a maximum distance between the supports of the spring 
plank and a maximum distance centre to centre of the swing 
hangers. The result of this construction has been most 
satisfactory. The trucks are very easy running, even at the 
higher speeds of 35 to 40 miles per hour, 

The motors are of 50 H.P. each, and were furnished by the 


FEED Pumps AND HEATER. 


Union Elektricitiits Gesellschaft, now incorporated with the 
Allgemeine Elektricitiits Gesellschaft. 

The overhead equipment is on the bow system, with a 
pressure of 500 to 575 volts. The poles are of the lattice 
girder type, of three different weights, viz. :—4, 250 kg.; 
B, 817 kg.; and c, 590 kg. А and в are constructed of 
two channel sections bolted together, and с of angles. 


Front VIEW or BOILERS. 


The poles are provided with heel-plates, and are set 2 metres in 
concrete. `The bracket arms consist of two channel sections 
bolted together. Bracket-arm construction is used through- 
out, except in Haarlem, and the poles carry both the feeder 
cables and the telephone wires. The feeder cables consist of 
two bare copper conductors, each 194 sq. mm. in cross- 


section. The 
trolley wire is 
68 sq. mm. in 


cross-section. Оп 
that part of the 
route from Haar- 
lem to Zandvoort, 
bow contact is made 
with two wires 
simultaneously. 
The trolley wire is 
zigzagged, in order 
to  equalise the 
wear on the bow. 
The height of the 
wire from the 
ground varies in 
Amsterdam, on the 
Government Road. 
and on the E. N. E. T. 
section; this varia- 
tion in height 
at first caused con- 
siderable trouble 
with the bows, but 
at present the bow 
base is so arranged 
as to keep an equal 
tension on the bow 
at the respective heights. The wire is held up by mechanical 
clips, which, with the bow, give noiseless running. 

The safety signalling apparatus previously mentioned, 
operates in such a manner as to prevent two cars entering at the 
same time upon a section on which traffic passes in both direc- 


MAIN SWITCHBOARD. 


tions, and the end points of which cannot be seen from one 
another. The accompanying drawing (p. 24) shows the 
wiring of the apparatus and the connections of the same 
with the contact pieces, a, b,c, d, and the lamp signals, 
overhead wiring, and connections to earth. The diagram 
is given only for the track Az, since the connections would 
be the same for A—B as for с—р. 
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At each switch point where cars enter and leave, the same 
contact pieces a, b, c, d, are installed, which on the passing 
of a car are connected by means of a stirrup with the trolley 


| Amsterdam trolley wire 
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wire; in consequence thereof. a current flows for a brief 
period. This current passes through the windings of an 
electro-magnet, e, whereby the armature of the magnet is 
drawn up, and a ratchet / is engaged with a toothed wheel g, 
thus causing this 
toothed wheel to 
rotate through a 
space corresponding 
toonetooth. Firmly 
connected to this 
toothed wheel is 
a contact wheel, 
h, with one seg- 
ment, i. This 
segment forms, 
with the spring, 
k, an arrange- 
ment for breaking 
contact in the 
circuit of the light 
signals in such а 
manner that the 
circuit is usually 
open; therefore, 
no light burns | 
when the section i8 free—that is to say, when no car 
is passing between А and B. As soon, however, as a 
car enters the section in one or other direction, a turning 
movement acts on the toothed wheel, ав above described, aud 
the lamps are lit; 

when the green lamp is 

alight, the signal is a 

at free, and when the A E 

red lamp burns, the 


View ON THE LIEDE BRIDGE, 


tooth, and by the same car leaving the section, it is 
turned back by one tooth, co that the lamps are extinguished 
only after all the cars have passed out of the ection. 

If we now follow the course of a car from a to B, we 
notice that the car on nearing the point a, touches the con- 
tact piece, ò, and through a stirrap operates the relay as 
above described. The spring, k, touches the segment, and 
the green lamp lights up, and is seen from the car, showing 
that the track is open. At the point в the red danger signal 
appears; the section, therefore, is closed for cars coming from 
the direction of ». After the car has passed the stopping 
place (“ Halt"), it passes through the single track section, and 
making contact with d works the relay in the oppoeite direc- 
tion, and tbe lamps are extinguished. The same process is 
gone through when cars pass from B to A, with this difference, 
that the relay at B lights or extinguishes the lamps. 

When it happens that two cars make contact at b and c 
simultaneously, red and green lights appear at both ends. 
In order to prevent: any confusion in the mind of the 
drivers, and in order to give one car the right of way, the 
signals are spaced as marked on the wiring diagram, the 
stopping place being located at А between the signals, 
and at B in front of the signals. By this means, when 
accidental simultaneous contact is made at b and c, the car 
coming from в will see only the green light, which meang 
* free track." "The car coming from А, however, will вер 
from its stopping place only the red light danger signal, and 
wil, therefore, be obliged to wait until the first car has 
passed through the section. If the signal lamps do not 
light up, it is assumed that the apparatus is out of order, 
and precautions 
are taken accord- 
ingly. The aps 
paratus and sig- 
nal lights are at- 
tached to poles near 
the switch points. 
The contact pieces 
through which the 
relays are operated 
are spaced а short 
distance from the 
signal lights оп 
the span wire. 
The signal wires, 
which аге made of 
silicon bronze of 
2 mm. diameter, 
are fixed to the 
poles by means 
of cross-pieces of 
angle iron, The insulators are made of hard porcelain. 
As regards the complete system of tramways, it will be 
noticed that its construction is unique, owing to the 
character of the country through which it passes. No other 
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signal is at danger. b| Green? 7 —— 
When, now, the car Hat Е eee BEI 


leaves the single track 
section, and touches 
the contact apparatus 
in connection with 


the trolley wire, the 
toothed wheel is f Ler 1 
turned in the oppo- QNS 
site direction, by К 


means of which the 
spring, k, slips off 
from the segment and 
the lamps are extio- 
guished. 

It is easy to see that 
the apparatus works in 
exactly the same manner for several cars following one after 
the other, and that the number of cars is only limited by the 
number of teeth on the toothed wheel. By the entrance of 
each car into the section, the wheel is turned forward one 


DiadhAM OF SIBMENS-SCHUCKERT AUTOMATIC SIGNALLING SYSTEM. 


instance exists in which sheet piling bas been required on 
both sides of the track for a distance of 10 miles, almost 1n 
a straight line from end to end. The system is rather a 
ligħt railway than a tramway, most of the routes being on 
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private right-of-the-way, and fairly high speeds being 
attained. The simple mode of crossing the bascule bridge 
by coasting deserves notice. 

It will be observed that municipal authorities in Holland 
are no less grasping than in this country; but this is not 
always the case on the Continent, where many of the 
municipal authorities cordially co-operate in the construction 
of works from which the public will derive benefit. 

The engineer for the whole of the work above described 
was Mr. А. N. Connett, whose unique experience in the 
constriction of tramways of all kinds enabled him to 
successfully cope with the exceptional difficulties met with 
in this instance. Mr. Connett's chief assistant, in charge 
of the work, was Mr. С. E. Wood, who was formerly engaged 
on the construction of conduit tramways in America, and at 
Bournemouth and London. The engineer and manager of 
the two companies, locally known as the  Electrische 
Spoorweg Maatschappy and the Eerste Nederlandsche 
Electrische Tramways, is Mr. C. H. Julius. 

In conclusion, we wish to express our indebtedness to 
Messrs. J. G. White & Co. for the particulars and illustra- 
tions embodied in this article. 


LIGHTING AND POWER NOTES. 


(Continued from page 16.) 


Tonyrefail.—The electric light undertaking at Tonyrefail 
was formally inaugurated on December 27th by Mr. Godfrey Clark, 
J.P., Talygarn, chairman of the Llantrisant D.C. 


Torquay, — On 4th inst. a L.G.B. inquiry was to 
be held into the application of the T.C. for sanction to borrow 
£42,000 for the erection and equipment of a new electrical power 
station in Upton Valley. 


Twickenham and Teddington.—The Electric Supply 
Co. has. reduced the fiat rate from 6d. to 54d. per unit, with 
free renewal of lamps. The maximum demand rates continue to 
be 7d. and 3d. 


TRAMWAY AND RAILWAY NOTES. 


Bath.—The electric tramways on Saturday last com- 
pleted their first year's running. The system was incomplete until 
August, and the most profitable season of the year was over before 
the fall complement of cars was running. The receipts, however, 
averaged £634 weekly, and totalled £33,000. The population 
` served is about 68,000. The working expenses have been about 
55 per cent, and it is expected that the profits will allow of the 
payment of debenture interest and accumulated preference dividend 
for two years. 


Belfast.—On New Years Eve the tramways were 
formally handed over by the company to the Corporation, the 
function being performed by Mr. J. Barbour Glen, secretary of the 
company. Mr. Glen drove the first car in 1872, and he drove the 
last one, on the last night of 1904. The event was celebrated in the 
Central Hall by a luncheon, at which the Lord Mayor, Sir Oller 
Jaffe, and the Corporation, were present. The Corporation took 
over the existing staff. | 


Bournemouth and Poole.—The award in the Bourne- 
mouth Tramways arbitration case was received on Friday afternoon, 
last week. The sum of £112,000 has been fixed as the amount to 
be paid by tbe Bournemouth Corporation to the Poole and District 
Electric Traction Co. for their tramway undertaking, the Corpora- 
tion to pay the costs of the proceedings. The claim of the com- 
psny amounted to £427,000, while the valuations on behalt of the 
Corporation varied from £55,000 to £67,000. The award, which is 
signed by Mr. Justice Lawrence, who, as Mr. A. T. Lawrence, K.C., 
eat as umpire at the arbitration, which lasted 10 days in London, 
recites first the various Acts of Parliament, and after references to 
other matters connected with the case, concludes as follows:— 
That the Corporation do pay to the company as consideration for 
tLe said sale and purchase, and in full satisfaction of all the several 
sums above-mentioned, the sum of £112,000. And I further award 
ard adjadge that the Corporation do pay to the company the costs 
of, and incidental to, tbe reference and the costa of this award. And 
I direct that if the company shall in the first instance pay the costs 
of this award, tbat the Corporation shall repay to the company the 
sum so paid." General satisfaction is felt by the ratepayers at the 
amount of tbe award, for 16 was quite expected that 1t would be a 
larger sum. Alderman G. J. Lawson, the Deputy Mayor and chair- 
man of the Tramways Committee, in an interview with our local 
representative, expressed the opinion that the strongest point 
made for the Corporation, was the fair marketivalue " clause in: the 


agreement, The vois of that clause proved the saving clause 
for the Corporation. Over and over again the arbitrator for the 
Corporation returned to that clause, when the witnesses on the other 
side were giving figures supporting the claim of over £400,000. 
The Mayor estimates that the total cost to the Corporation will 
amount to £120,000, and the Deputy Mayor agrees with that esti- 
mate, which is based on a daily cost of arbitration proceedings at 
£500 per day for 10 daye, coat of shorthand notes, &c. A special 
meeting of the Tramways Committee will be held next week, and 
the two tramway systems will, it is expected, be connected with as 
little delay at possible. This connection will provide a through 
service from Poole to Pokesdown, a distance of over seven 
miles through the main roads of the two boroughs. It also means 
the running of a Sunday service of cars from Poole to Bourne- 
mouth, the Corporation being under agreement to carry this out, 
and it remains to be seen if it will also continue the service 
through Bournemouth. 


Brussels.—The new electric tramway in Brussels, 
between the Bourse and Jette Sainte Pierre, was opened for traffic 
last week. Work is well in hand on the application of electric 
traction on the Bourse—Place Stephanie and Berchem Ste. Agathe 
routes. | 


Bury.—Opposition is being offered by a section of the 
ratepayers to the Corporation Tramway Bill, by which powers are 
to be sought to extend the existing lines to the boundaries of the 
borough, in various directions, and also to Ramsbottom and Eden- 
field, returning by way of Shuttleworth and Walmersley. The 
total length of the proposed extensions is over 20 miles, and the 
estimated cost £194,000. Ata recent meeting, it was resolved that 
the powers sought should be postponed until the working of the 
existing system has been satisfactorily tested. 


Dartford.—The U.D.C. has applied to the B. of T. for 


an extension of time in which to carry out the Tramways Order, 
which expires by effluxion of time in February. 


A 


Glasgow.— Pollokshaws T.C. has decided to oppose the 
Glasgow Corporation Tramways Consolidation Order, which provides 
for the lowering of Coustonholm Road to allow double-deck oars to 
раве underneath the bridge of the Cathcart District Railway. The 
meeting also agreed to oppose the Glasgow Corporation General 
Order, in respect that by Olause 78 it is proposed to restrict the 
assessment within Lurghs, on the underground and overhead cables 
and wires of the Glasgow Corporation to 25 per cent. of their value. 
The Council agreed to approach the other burghs interested witb 
the view to joint action being taken on the subject. 


Lancaster.—Since the alteration in stages and improve- 
ment in the service, there has been a substantial increase in the 
traffic returns. It was reported at the Town Council meeting on 
December 28th, that 25,600 more passengers had been carried, and 
the receipts had increased by £77 10s. during the past month. The 
question of running motor-buses to parts of the town not served 
with trams is under consideration. 


Leeds.—The extension of the tramways from Kirkstall 
to Horsforth, a distance of a little over two miles, has just been 
commenced. Inopen competition, the Leeds Steel Works secured 
the contract for the supply of 850 tons of steel rails, at £5 7s. 6d. a 
ton. The whole undertaking, which is expected to be finished 
early in the summer, will, it is estimated, cost about £25,000. · 


Littleborough. — The U.D.C. has received from the 
Board of Trade, sanction to raise loans of £7,500 for the purchase of 
the tramway undertaking, and £27,354 for its reconstruction and 
electrical equipment. 


Liverpool.— The City Council has now before it the 
draft of an Omnibus Bill, by which, among other things, power will 
be sought to construct important additions to the existing routes 
of electric tramways in Liverpool, in order to establish goods traffic 
between the Liverpool docks and the lines of the South Lancashire 
Tramways Co. According to existing plans, a connection may be 
made between the docks at each end of the city—the north-end 
and the south-end—and the main existing lines of tramways. The 
idea of utilising the Liverpool tramways in the night time for the 
conveyance of goods, as suggested a year ago, is now viewed as 
impracticable, having regard to the cost of working a special night 
service. One new project of the City Council, for which powers 
are being sought, contemplates the construction of entirely separate 
lines of tramways from those now used for passenger traffic, for 
goods traffic. ^- 


Liverpool and Southport Electric Railway.—An 
exciting incident took place on the Liverpool and Southport 
Electric Railway about 6.30 on Thursday evening, December 
29th. An electric passenger train, through some mischance, ran 
through the gates of a level crossing. 


Long Island City, N.¥.—Some 80,000 n.r. of Babcock 


and Wilcox boilers are being put into the new power station 
intended to generate energy for the electrification of the Long 
Island Railroad, which system will be ultimately connected with 
continental lines by means of a tunnel under the East and Hudson 
rivers, and beneath Manhattan Island. 

A tunnel for electric street cars is also under construction between 
Long Island City and Manhattan, Mr. August Belmont having 
acquired the franchise of a tunnel originally sanctioned 10 
years ago. 
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Manchester. — The car repairing works built by the 
Corporation, in Hyde Road, are now approaching completion. At 
this establishment it is intended to do the whole of the work con- 
nected with the maintenance of the City cars in a state of efficiency, 
and also to build any new cars that may hereafter be required. The 
whole of the existing equipment has been furnished by outside 
contractors. The new works are of the most approved type. Oa 
one side of the main avenue are the machine, cabinet-makers’, and 
paint shops, and also shops for the construction and fitting together 
of the woodwork of the cars. On the other side are smithy, braes 
foundry and fitting shops, repairing and electrical shops. Under 
the authority of the Act of Parliament obtained last session, the new 
parcel carrying department in connection with the Manchester 
tramway system, is being organised. It is hoped to bring the 
system into operation about the beginning of March. The Man- 
chester Tramways Committee now employs a staff of about 3,000 
men. Its estimated gross income for the current year (to the end 
of March next) is £640,000. 


Metropolitan Railway.— The new electrical service was 
inaurgurated on January 1st. The first of the new trains left the 
depót at Neasden at 8 a.m. for Baker Street, and during the day a 
service of 20 electric trains was run between Baker Street and 
Willesden. In addition а number of trains ran as far as Harrow 
and Uxbridge. The company hope to have their section of the 
Inner Circle ready in about & month, but tbe working will be 
delayed until the completion of the District Co.'s section. 


Poole.—The T.C. has received а communication from 
Messrs. Batten, Pre ffitt & Scott, stating that it was intended to 
promote a light railway between Bournemouth and Swanage, which 
would cross the entrance to the barbour by means of a conveyor 
suspension bridge. The Railway Committee decided not to support 
the scheme. A memorial was received, urging the necessity of an 
extension of tramways, and suggesting that the local authority 
should promote a line from the County Gates to the Haven Hotel, 
passing through Branksome Park, Canford Cliffs, and the Sand banks, 
and also а line from Parkstone along the Sandbanks Road to Sand- 
banks. It was resolved that the town clerk be instructed to 
acknowledge receipt of the memorial, and to state that the Council 
sympathised with the object which the memorial was intended to 
promote, bat was not ín а position to consider the matter 
at present. The Council decided to defer the matter until tbe 
Poole and district light railway has been conveyed in pursuance of 
the statutory authority for that purpose. 


Tipton.—At a meeting of the U. D.C. last week, it was 
reported by the Tramway Committee that an interview had takea 
place with Mr. Garcke and Mr. Lycett, representatives of the Tram- 
way Co., as to the stoppage of the Bloomfield tramways, Messrs. 
Garcke and Lyoett stated that their difficulties with Dudley and 
Wednesbury would shortly be settled, and then the work of elec- 
trifying the line would be proceeded with. The Committee, it was 
also stated, bad written to the Board of Trade requesting them not 
to grant any further extension of time for the use of steam power 
on the line from Dudley to Wednesbury through Princes End, and 
that a reply had been received stating that the Tramway Co. had no 
intention of again working the line in question by steam traction. 


Tyneside Electric Railway.—An alarming accident 
occurred on the electrified portion of the North-Eastern Railway 
between Newcastle-on-Tyne and Tynemouth on the 28th alt. It 
appears that a workmen’s train, proceeding along the river-side 
branch towards Point Pleasant Station, collided with a cart and 
horse which were on а level crossing. The horse was hurled a con- 
siderable distance, and broke a number of signal wires, which, 
falling upon the conductor rail, resulted in sbort-circuiting, and tet 
fire to the woodwork of the station platform and two of the coaches. 
Fortunately, the flames were quickly extinguished, traffic being 
finally resumed some two hours later. 


TELEGRAPH AND TELEPHONE NOTES. 


German-Atlantic Telegraph Absorption.—It is pro- 
posed to liquidate the Deutsche See-Telegraphen Gesellschatt, of 
Cologne, as a result of the acquisition of its system by the German 
Atlantic Telegraph Co. The former company, which has a share 
capital of £178,000, was formed in 1896 for the purpose of estab- 
lishing telegraphic communication between Germany and Spain, 
and to take over a concession obtained by Messrs. Felten and 
Guilleaume for other telegraphic connections. As a result of the 
working of the Emden- Vigo cable, the company was enabled to pay 
dividends from 1897 to 1901 amounting to 3 per cent., 43 per cent., 
6 per cent., 5 per cent., and 3 percent. respectively. In 1902 there 
was no distribution, but in 1903 a divicend at the rate of 3 per 
cent. was paid. The cable undertaking now passes into the posses- 
sion of the German-Atlantic Telegraph Co., which has made a fresh 
issue of shares for the purpose. 


Hull Telephones.—At a meeting of the Corporation 
Telephone Committee last week, the engineer was ordered to pre- 
pare specifications for increasing the number of lines in the city 
from 2,000 to 3,000. It was announced that direct intercommuni- 
cation had been established with the National Telephone Co.'s 
8j ste miat Hessle. 


The Paris Telephone Serviee.— During 1904 the dis- 
satisfaction of the Parisian public with regard to the very inefficient 
telephone:service furnished by the French Administration of Posta 
and Telegrapbs took definite form in the organisation of an Asso- 
ciation of Telephone Subscribers, constituted for the purpose of 
bringing sufficient pressure to bear on the Administration to force 
it to adopt a reasonable attitude. The French Telegraph Administra- 
tion acquired the telephone system of Paris in 1539, and since that 
date the service has gone steadily from bad to worse, until it bas 
now reached such a pitch of inefticiency as to become almost unen- 
durable to the users Not only is the service very bad, bat the 
general practice of the Administration with regard to rulesand regu- 
lations, rates and other matters of business relations with the public, 
is most arbitrary. The Aseociation of Telephone Subscribers has 
set itself the task of remedying all these evils, or at least of ex- 
posing them sufficiently to force those in power to apply the proper 
remedies. The Association has a steadily growing membership, 
which already numbers between 4,000 and 5,000 of tbe Paris tele- 
phone subscribers. Since July last a monthly bulletin bas been 
published by the Association, containing articles and reports on the 
various aspects of the telephone question in France. With a view 
to acquiring thorough information on the technical side of the tele- 
phone service, the Council of the Association has recently retained 
Mr. Herbert Laws Webb as consulting engineer, and be has furnished 
& report on the general conditions of à modern telephcne eyttem, 
with a further report on the principal causes of the defective 
service in Paris. The President of the Association has made formal 
application to the Administration for Mr. Webb to be allowed to 
make an official inspection of the Paris telephone exchanges, with a 
view to reporting on their condition and on the apparatus and 
methods employed. 


Queensland Telephones.—The Sydney Daily Telegraph 
says that the Obief Secretary has received from the Commonwealth 
a claim for £6,000, for the use of telephones by the (ucensland 
departments since the establishment of the Commonwealth. 


Telegraph Development in Nigeria.—It is stated 
that an important extension of telegraphs ie about to be mado in 
Southern Nigeria. The work will occupy about a ycar, and involves 
the laying of 400 miles of wire. Starting from the (‘alabar-Bonny 
system, the line will strike inland to Onitsha on the Niger, and will 
continue west across that river to Benin. From that point it will 
turn south to Warri and be taken across to Lagos. At present there 
ате no lines in the interior of Southern Nigeria, but when tbe work 
now about to be taken in hand is completed, a great portion of the 
known part of the Protectorate will be tapped. At Lagos the new 
line will join the interior telegraph, which at present extends to 
Kano, апд is being pushed on to Sokoto. 


Telegraph Poles.—Mr. Havelik, engineer to the 
Austrian Telegraph Administration, has published recently in the 
Oesterreichische MWochenschritt für den Ofenlichen Baudienst the 
results of his observations for many years on the duration of tele- 
graph poste, which he thinks is chiefly ruled by the quality and 
suitability of the wood, its preparation and erection.— Zeitschriyt 
für Post und Telegroph ie. 


Telegraphic Communication in Canada. — The Cana- 
dian people own more than 6, COO miles of land telegraphs a- d sea 
cables built and operated with their own money. Sir William 
Mulock, the Postmaster- General, is understood to have been inves- 
tigating the conditions under which the properties of the companies 
now doing business in Canada can be acquired and carried on by 
the Government in the interests of the people of Canada. The im- 
portance of the Government system of telegraph lines of Canada 
may be jadged from the fact that the aggregate mileage is now, 
roughly speaking, one-fifth of the entire milcage of the private tele- 
graph corporations doing business in Canada. The policy of the 
Government is not to compete with the existing companica, but to 
assist them and the country by opening up telegraphic communica- 
tions with regions where it would not pay the companies to constract 
and maintain lines and offices. 


Telegraphic Interruptions and Repairs :— 


CABLES, 


Trinidad-Demerara (No. 1) .. 2s 
Trinidad-Deinerara (No. 2) .. es 5 
Dominica-Mar unique oe ee ee 
Bt. Lucis-Martinique ee oe oe oe oe May 7, 1602 ee ee 
Cayenne-Pinheiro ave ee ee ee ee Aug. 13, 1909 .. 5% 
Reissa-Issa (Yemen) Camaran ee ee ee Oct, 22, 1902 „ EM 
Tarifa-Tangier ee ee oe ee ee Jan, 18, 1904 ee ee 
Closed ID CR ERA T ө» e» Feb. 9,1504. ,, un 
Port Arthur.Chefu .. is vu ee Маг. 9, 104 

Paramaribo-Cayenne .. ae - "m .. July 18, 1904 

Sitka- Valdez 254 5% : ics T ee Nov. 11, 1904 

Cape Haiti-Puerto Plata ce . Dec. 25, 1901 


INTERRUPTED, 
ee Aug, 26, 1901 
ee Dec. 1K, 1304. . sie 
es Мау 7, 1904 „ as 


RF PAIRED, 


Bathurst-Sierra Leone 8 Dec. 27, 190 ё pi 
A8tab-P'eriin - SQ Dec. 20, 1904 

St. Vincent. S. Thiago. . Dec. 21, 1904 

LANDLINES, 

Cartagena-Baranquilla ө - eis . Dec. 8, 1900 PN 
Puerto-Barrios .. Р А ne si eo July 28. 102 ., 895 
Kertch-Soutehoum ee ee ee Sept. 27, 1904 ee 
Rome-Pera € ee An. 8, 1905 


Wireless Telegraphy.— According to the daily Presa, - 
the Postmaster-General has made provisional arrangements with the 
Marconi Co. for the acceptance and prepayment at telegraph offices 
in the United Kingdom of telegrams for transmission from wireless 
stations on the coast to ships at sca as from lst inst. Charges are 
65d. per word, minimum 6s. 6d. for a telegram. 

The Marconi Co., in a circular, says the arrangement represents 
what may be described as a working partnerehip” between it 
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and the Post Office “for the linking of the postal telegraph “to 
the Marconi system for exchange of traffic.” 

Messages, which will be despatched at senders’ risk, will be 
received for distances up to 150 miles. 

The Daily News appears to be elated over what it describes as 
“ the surrender of the British Post Office to Mr. Marconi,” and says 
it is the greatest triumph of wireless telegraphy recorded up to 
the present! 

“The solitude of the ocean is gone;" and it also remarks, 
“True, that slow-moving institution (the Post Office) has not gone 
very far as yet—it has only undertaken to receive and transmit 
messages to certain ships within 200 miles of a land station.” 

The ships with which rervice begins are the Lucania, La 
Touraine, Zeeland, Blucher, Kronprins Wilhelm, Saxonia, Parisian, 
Umbria, New York, Finland, La Gascogne, Ryndam, Campania, St. 
Louis, Vaderland, Rotterdam, La Savoie, Moltke, Ivernia, Minne- 
tonka, Etruria, Philadelphia, Kroonland, Kaiser Wilhelm der Grosse 
and the Sé. Paul. 

It is announced that the Turkish Government has entered into а 
contract with the Siemens & Halske Co., ав representing the Berlin 
company for wireless telegraphy at Constantinople, for the establish- 
ment of two stations for wireless telegraphy, at the expense of 
Turkey, over a distance of 434 miles. The two stations are to be 
located at Rhodos, the capital of Rhodos Island, and at the port of 
Derna, in the vilayet of Tripolis, Africa. The installation, which 
will be arranged on the system united under the Slaby-Arco and 
Braun-Siemens patents, is to be set in operation at the beginning 
of next May, and two electricians will be sent to Turkey at the 
request of the Sultan in order to supervise the working. If the 
resulta are favourable, it is stated that the Sultan will have other 
installations established by the company on the Red Sea coast. 

It will be remembered, as mentioned & month or two ago, that 
the Marconi Wireless Telegraph Oo. has sought to obtain а mono- 
poly of wireless telegraphy in the Datch Indies, but it remains to 
be seen whether the company will now proceed with its application 
in view of the discussion which recently took place in the Chamber 
atthe Hague. On that occasion it was submitted that either the 
company would make a profit out of the system, and if so, that the 
Government would enjoy the same advantage by making а State 
monopoly of wireless telegraphy in that part of the Dutch colonies; 
or, that if it was worked ata loss, the company would abandon the 
experiment, and no wireless system would exist in the Indies as at 
the present time. The granting of а concession would, it was 
urged, amount to co-operation on the part of the Government in 
the extension of the world monopoly for which the English com- 

y was striving, as it refused to accept messages from apparatus 
other than those of the Marconi type; and it was therefore con- 
tended that the Government should wait until the International 
Oonference, to be held in Berlin in April, had cleared the position 
of affairs. In reply, the Minister for the Colonies remarked that 
the Berlin Conference had always been postponed too often for 


anyone to be really able to depend upon tha meeting taking place 


in April. The concession proposed to the English company only 
related to communication between ships and the land. Other 
concessions, the Minister observed, could be granted, and provision 
for expropriation by the State would be made. The German Tele- 
funken Co, on its part, could quietly make experiments on tbe 


Pola Bras, in the Indian Archipelago, and telegrams transmitted by - 


apparatus other than those of the Marconi Co. would have to be 
allowed. On this explenation the Dutch Chamber decided to reject 


a resolution in favour of a State monopoly of wireless telegraphy, - 


leaving the question to be settled betwren the Government and the 
Marcnni Co. on the lines foreshadowed by the Minister. 

Helios reports that an attempt by the Indian Government to 
establish wireless telegraphy in Burmah between Diamond Island 
and Amherst, a distance of 212 miles, across the Irrawaddy Delta 
and the Gulf of Martaban, was not altogether successful, owing to 
atmospberic disturbances, 

The De Forest Oo. is introducing a “ship localiser," designed to 
indicate to a captain the distance of his ship from a danger point, 
and advise him of the direction of the rock or shoal. 


Uruguayan Telegraphs.—The Review of the River 
Plate tays that the Uruguayan Government bas authorised tbe ex- 
nditure of $67,700 gold for repairing the National Telegraph 
nes, which suffered extensive damage during the recent revolution. 


OONTRAOTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.—January 17th. Overhead equip- 
ment for tramways. See “ Official Notices” December 30th. 


Belfast. — January 10th. The Corporation invites 
tenders from local firms for a system of synchronised dials; electric 
service lifta. 


Belfast.—January 12th. The Public Health Committee 
is inviting tenders for an electric light installation (engine, 
dynamos, &:.) for the new Infectious Disaases Hospital, {Pardys- 
buta. , Specifications (108.) from the Town Clerk. 


Belzium.— February 13th. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docke. 
Tenders are to be sent to l'Hotel de Ville, Ghent, whence particu- 
lars msy be obtained. 


Brad ford.— January 9th. Tenders are invited for the 
lighting of the Dudley Hill New Council Schools by electricity. 
Plans and particulars from Mr. Wilson Bailey, Tanfield Buildings, 
Market Street, Bradford. 


Bradford. — January 16th. The Guardians invite 
tenders from electrical engineers for certain work at two hospitals 
at the Union Workhouse, Horton Lane, Bradford. George M. 
Crowtber, Clerk to the Guardians, Union Offices, 22, Manor Row, 
Bradford. 


Christiania.—January 10th. The Christiania Electric 
Works wants tenders for the supply of 1,000 tons of Cardiff coal, to 
be delivered a* its yards by the end of February. Tenders marked 
" Anbud раа Kul,” should be addressed “Kristiania Elektricitets- 
værks Kontor, Tordenskjolds Gade, Kristiania. 


Coal conveyor, shutes, &c., 
Bee “Offcial 


E d 


Halifax.—January 31st. 
for the electric light and tramway power works. 
Notices " to-day. 


Jehannesburg.— January 26th. Vignoles rails, fish- 
plates, rails, bolts, nuts, &c. See "Official Notices " December 23rd. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. See "Official Notices" December 30th. 


London.—Janusry 16th. Tenders for а 750-xw. steam 
alternator with pipe connections, &., for the South London Elec- 
trie Supply Corporation, Ltd. Вее “ Official Notices" December 
23rd. 


London.—January 24th. Fire alarm installation for the 
Northern Hospital, Winchmore Hill N., for the Metropolitan 
Asylums Board. See “ Official Notices " December 30th. 


Ormskirk.—Jenvary 12th. The Guardians invite tenders 
for apparatus for electrio lighting at their Workhouse, Wigan 
Road, Ormskirk. Steam piping and erection of plant, booster, 
storage battery, wiring of buildings and underground cables. 
Consulting Electrical Engineer, Mr. G. R. Peers, 16, John Dalton 
Street, Manchester. (Deposit two guineas.) 


Port Elizabeth.—January 16th. Water-tube boilers, 
400-kw. turbo-dynamos, maine, battery and boosters, switchboard, 
crane, public lighting, meters, workshop equipments and other 
plant, &., for the Electricity Supply Undertaking. Bee Official 
Notices December 16th. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession of the exclusive right 
of the working of the tramways for collective transporte of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Pudsey.—January 20th. Underground mains, junction 
boxes, switchboard, &c., for the Corporation. See Official 
Notices” December 16th. 


Roumania.— January 28th, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of the town. | 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See “ Official Notices” October 14th. 


Swindon.—January 24th. One 30 ft. x 8 ft. Lan- 
casbire boiler, with superheater, piping, &. Вее Official 
Notices " December 30th. 


Whitechapel.—January 12th. The Guardians invite 
tenders for the electric lighting of section No. 2 of the Infirmary. 
Specifications from the Clerk to the Guardians (one guinea). 
Consulting Engineers, the Electrical Standardizing Institute, 8 and 
10, Charing Cross Road, W.O. 


Whitechapel.—January 16th. The electric lighting of 
Section 2 of the Infirmary for the Guardians, See “ Official 
Notices " December 30th. 


OLOSED. 


Belgium.— Four tenders were submitted to the 
Municipal Authorities of Charleroi for the supply and laying of the 
mains, transformers and electrical apparatus required in, connection 
with the electric lighting station in the town, the lowest being that 
of La Société Belge d' Blectricité, of Brussels, which quoted £10,560. 


к 
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Dartford.—The U.D.C. has accepted the tender of 
Messrs. S. W. Gibson & Co., of Dartford, for tbe free wiring of 
consumers’ premises. 


Exeter.—The T.C. has accepted the tender of Messre. 


Hodges Bros. for the equipment of the workshop at the electricity 
works, at £112. 


France.—The French Post and Telegraph authorities 
in Paris have just given out contracts as follows:—M. Grammont, 
Pont-de-Cheruy, 150 kilometres of telephone cable (single con- 
ductor, rubber insulated and lead covered) at 370 frs. per kilometre, 
150 tons of high-conductivity copper wire 2 mm. dia. at 2,280 frs. per 
ton, and 100 tons ditto 4 mm. dia. at 2,260 frs. per ton; La Socié'é 
Alsacienne de Constructions Mecaniques, Belfort, 70 kilometres of 
lead-covered telephone cable (two conductors, rubber insulated) at 
775 frs. per kilometre; Mesars. G. & Н. de la Mathe, St. Maurice 
(Beine), 80 kilometres at 770 frs. per kilometre; the India-Rubber 
and Gutta-Percha Co., Persan-Beaumont, 20 kilometres ditto, but 
with 14 conductors at 3,490 fre. per kilometre ; La Société Indus- 
rielle des Telephones, Paris, 30 kilometres ditto at 3,499 frs. per 
kilometre; La Compagnie Genérale d'Electricité, Paris, 100 tons 
bronze wire ,'; mm. dia. at 2,905 fra. per ton; and 100 tons of high- 
conductivity copper wire 3 mm. dia. at 2,255 frs. per ton; Les 
Trefileries du Havre, 75 tons of bronze wire 14 mm. dia. at 2,850 frs. 
per ton, 150 tons of high-conductivity copper wire 23 mm. dia. at 
2,264 frs. pet ton, 200 tons ditto 4 mm. dia. at 2,242 frs. per ton; 


Les Trefileries de Rugles, Paris, 30 tons ditto 2 mm. dia. at- 


2,278 frs. per ton, and 40 tons of ordinary copper wire 1 mm. and 
2 mm. dia. at 2,284 frs. per ton; La Compagnie Francaise des 
Métaux, Paris, 150 tons of high-conductivity copper wire 24 mm. 
dia. at 2,252} frs. per ton, and 150 tons ditto at 2,2721 frs. ; Les 
Forges de Franche-Comté, 100 tons ditto at 2,270 frs. per ton; Les 
Mines et Fonderies de Pontgiband, 100 tons ditto at 2,2473 frs. per 
ton ; and La Société d'Electro-Metallurgie de Dives, 100 tons ditto, 
at 2,240 frs., and 100 tons ditto, at 2,250 fre. per ton. 


Gloucester.—The T.C. received the following tenders 
for the supply of an electric water sprinkler for the tramways :— 


Dick, Kerr & Co., Ltd., Preston (accepted) .. s . £550 
British Thomson-Houston Co., Ltd. dz si .. 557 
Brush Eleotrioal Engineering Co., Ltd. - oe . 665 


Leeds.— The Corporation Hospitals Committee has 
accepted the tender of the Magneta Co., of Winchester House, 


London, for the supply of their electric time system at the Beacroft 
Hospitals. 


Stockport.—The Board of Guardians has accepted the 
tender of Messrs. Stroud & Co., of London, for the wiring of the 


рое орла for the electric light and the installation of telephones, 
at £773. 


Trefriw (N. Wales).—Mr. H. Willoughby Lance, of 
Llandudno, bas just received the contract to supply the street 
mains for the lighting of this place by the Llanrwst Electric Light 
Co. The work is to be carried out immediately. 


FORTHCOMING EVENTS. 


Monday, January 9th.—Institution of Mechanical Engineers (Graduates). Mr. 
a: О. Laird on “ A Mechanical Method of Dischargiug and Storing 

rain.” 

Tuetday, January JOth.—At 8 pan. Institution of Civil Engineers. Address 
by Sir Wm. H. White, K.C.B., &c., on “The Recent Visit to the 
United States and Canada.“ 

At em Institution of Electrical Engineers (Glasgow). Mr. Н. B. 
axwell on “Street Lighting by Electric Arc Lamps." 

Wednesday, January llth.—At 7.30 p.m. Association of Engineers-in-Charge. 
Gas Producer Plant and Gas Engines,” by Mr. H. Allen. 

Thursday, January 12th.—At 8 p.m. Institution of Electrical Engineers. Con- 
clusion of Discussion on * The Combination of Dust Destructors 
and Electricity Works Economically Considered," by Mr. W. P. 
Adams; paper to be read by Messrs. W. Н. Booth and J. B. С. 
Kershaw on Fuel Econoiny in Steam-power Plants,” 

At 5 p.m. Tramways and Light Railways Association at the Society of 
Arts. Mr. Н. M. Sayers on " Overhead Equipment.” 

Friday, January 18mh.— At В p.m. Institution of Civil Engineers Students). 

„Theory of Electricity and Magnetism,” by Mr. James Swinburne. 
At 7.80 p.m. Institution of Electrical Engineers (Students). Mr. A. E. 
Jepson on Electric Heating.“ 

Monday, January 16th.—At 3.30 p.m. (Oxford Circus Station). Tramways and 
Light Railways Association. Visit to the Central London Railway 
power station. 

Tuesday, January l7th.—At 7.30 p.m. I. E. E. (Manchester). Mr. H. W. Wilson 
on Electric Driving in Textile Factories.” 

Wednesday, January l5tb.—At 8 p.m. Society of Arts. Captain L. James on 
* Wireless Telegrapby and War Correspondence." 

At7.30p.m. I. E. E. (Birmingham). Meeting. ‹ 

Friday, January 20th.—At 9 p.m. Royal Institution. Prof. Sir James Dewar on 
New Low Temperature Phenomena.” 


Aceident.—A heavy motor wagon belonging to the 
Southend Corporation dashed against a portable telescopic tower 
used in connection with the electric light standards last Saturday. 
The tower was smashed, and Cox, a Corporation employé who was 
on it, sustained serious injuries. | 


THE ELECTRICAL VOLUNTEERS. 


THE following orders are issued for next week :— 
Monday, January 9th.—" A" Companys: Recraits’ drill, 6 p.m. — Technical 
instruction, 7 p.m. 


Tuesday, January 10th.—“B" Company: Recruits' drill, 6 p.m. Technical 
instruction, 7 pm. Medical inspection for recruits and Special Service 
Bection, 7 p.m. 


Wednesday, January IIth.- Instructional drill, Westminster Hall, & pin. Poors 
open 7.45, Plain clothes: rifles without sling». 


Thursday, January 12th.—'*C" Company: Recruits’ drill, 6 p.m. Yechnival 


instruction, 7 p.m. Lecture by Dapper Watsham on ‘ Street Lighting (on- 
trol Gear." 


Friday, January 13th.—''D" Company: Recruits’ drill, 6 p.m. Technical 
instruction, " p.m. 


Saturday, January 14th.—Weck-end class. 
J. J. F. O' SHatanN TS, Captain, 
For O. C. E. E. R. E. (V.) 


- 


NOTES. 


The European Glow Lamp Syndicate. — Various 
difficulties have arisen in connection with the international glow 
lamp syndicate, which show that the organieation will not find it 
an easy matter to maintain its moropolistic position on the Huro- 
pean continent, where it carries on business in Berlin as a company 
under the title of the Verkaufsstelle vereinigter Gluhlampen 
Fabriken. In the first place, differences took place between the 
constituents— German, Austrian, French and Dutch makers—and 
one of them proposed the dissolution of the combination eeveral 
months ago, but this was rejected by the others, and the syndicate 
bas continued in existence. Secondly, a Vienna firm has brought 
an action in the Austrián capital, and not in Berlin where the com- 
pany is domiciled, in order to secure a declaration that the syndicate 
is invalid, owing to the withholding of agreements said to have been 
entered into in secret prior to its formation. The action is still 
proceeding, and the period of its termination seems uncertain. 
In the third place, the Compagnie Générale d'Electricité, of Paris, 
which is raid to have been granted certain concessions for the French 
market, has withdrawn from the syndicate because tbe latter 
declined to accede to further demands which were put forward by 
the French company. The concessions have now lapsed, and the 
French market stands open for the syndicate to compete with the 
French company from the present time. In the fourth place, the 
Austro-Hongarian Association of Electricity Works, which representa 
all the lighting stations in thcse countries, has taken determined 
action against the syndicate, by the formation of a common purchas- 
ing bureau for glow lamps in order to present a united front in 
dealing with the syndicate. Bome time ago the Association con- 
ceived the idea of erecting a lamp factory on its own account for 
the supply of the customers of the Austro-Hungarian lighting 
stations, but the proposal has been abandoned on the ground that 
such & factory would serve no special purpose on the possible 
collapse of the syndicate. On the other band, it was shown that no 
capital expenditure would be needed in the establishment of а 
purchasing bureau, and that the latter would still be of benefit when 
the syndicate, where “ferment” bas already begun, should no 
longer exist. The prospect of such a bureau being established is 
said to have resulted in concessions on the part of the syndicate, 
bat as these are considered to be inadequate, the bureau bas been 
formed in Vienna under the title of the Gluhlampen Einkaufs 
Genoesenschaft for the purpose of enforcing, if possible, the claims 
of the lighting companies. The purchasing barcau intends to take 
steps to ensure that the lamps supplied by the syndicate fulfil the 
technical conditions in regard to lighting power, durability and 
economy in the consumption of energy, and testing places have 
been arranged for this purpose. The bureau, which has also already 
obtained certain concessions in prices, has been entrusted by the 
Austro-Hungarian lighting works with orders for meeting their 
lamp requirements down to the end of next September, in order 
that the ascertained quantity may then form the basis of one 
contract with the syndicate, if the latter should still be in existence 
at that period. 


Fire- and Water-proof Dynamos.—To what extent 
modern electrical machinery willstand ill-usage is strikingly demon- 
strated by an incident that occurred recently in the United States. 
The New England Building at Cleveland, Ohio, is electrically lit 
throughout by a plant consisting of three Westinghouse 62 5-Kw. 
engine-type generators installed in the basement, which, through 
some carelesenese, recently became the scene of a rather serious fire. 
The temperature to which the machines were subjected was sufticient 
to completely burn away the insulation on the outside of the field 
coils; and for an hour they were played upon by six hose-pipes. 
Yet, within an hour after the extinction of the fire, the first of these 
machines was carrying its full load, and another followed suit in a 
short time, the two dealing with the entire lighting of the building 
that, under normal conditions, was negotiated with three machines. 
With the exception of the outer layer of the field coils, which was 
burnt away, the insulation was fire-proof and easily withstood a tem- 
perature that was suflicient to barn and blister the paint on the 
frames. 
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Heavy Motor-Cars.—The Local Government Board has 
agreed upon regulations for heavy motor traffic, which will come 
into force on March Ist. The Heavy Motor-Car Order, 1904, em- 
bodyipg these regulations, will be placed on sale shortly. The 
weight of a motor-car, unladen, is now raised to 5 tons. At the 
same time a corresponding increase ie made in the limit on the joint 
weight (unladen) of the motor-car and trailer—namely, from four 
tons to 64 tons. The total weight of car and load is limited to 12 
tons, and the weight borne on any axle is not to exceed 8 tons, or 
the registered axle-weight. Special provision is made for the pur- 
pose of securing a proportionate width ot tire and suitable speeds. 
The new regulations are made under Вес, 6 of the Locomotives on 
Highways Act, 1896, and consequently any breach of them will be 
punishable by a fine not exceeding £10. Я 


South African Notes (from our Durban correspon- 
dent).— East London (Cape Colony).— When an electric car was 
descending Beach Hill on December 2nd last, an eye bolt in con- 
nection with the brake snapped, and the car rushed away at groat 
speed. Instead of taking the curve at the foot, it left the track 
and ran straight on, dashing into a railing and coming to a stand- 
still on the edge of a steep bank. A little farther on it would have 
overbalanced and fallen on the rocks below. Fortunately, there 

were no paesengers in the cer. | 
|». Pietermaritzburg ( Natal).—At a meeting of the Town Council on 
December 6th the tramway manager submitted estimates of the two 
proposed schemes for the Park extension. The cost of the two 
schemes was stated as follows :— 


Scheme No. 1.—Track .. T T" E £2,771 
Poles, wires, feeders, &c. .. 900 

Total .. . £3,671 

Less maferial in hand 888 

£2,783 


Scheme No. 2.—Track .. ©» T t ee £3,887 
à Poler, wires, feeders, o. ee 1,100 


Total .. «s .. £4,987 
Less material in hand ө» a 1,000 
£3,987 


The manager recommended the adoption of No. 1 scheme, as it 
will be possible to use the discarded Vignole material, taken up 
from.Railway Street. The Government engineer has inspected the 

~site, and approves of the Vignole construction, which will be 
laid at the side of the existing road, provided the rails are kept 
flush with the ground. A further recommendation by the tram- 
way manager was the letting of tram poles for advertising pur- 
oses, by which means an annual revenue of £600 was estimated. 
th recommendations were approved of by the Council The 
chairman of the Tramways Committee submitted the receipts from 
the tramways for the first montb, November. The total receipts 
were £1,263 14s. 2d. ; of this sum £867 13s. 1d. covers the expenses, 
and the remainder goes towards interest and depreciation. 

Durban (Natal) —The report of the borough electrical engineer 
for the municipal year ending July 31st, 1904, bas just been issued, 
and shows the very great progress that has been made in the elec- 
tricity department, especially in the last two or three years, At 
present these works are the largest of any in South Africa, and 
have an up-to-date plant. The total units sold for the year 1898 were 
184,111, but for the year under review they amount to 3,787,675 units. 
The increase ie partly accounted for owing to the current supplied for 
thetramways. In 1898 there were 200 consumers, who this year number 
2,536. There were 60 arc lamps used for street lighting in 1898, 
but there are now 250 arc and 900 incandescents. The revenue has 
increased from £5,846 to £69,053, while the capital cost per kilowatt 
compares very favourably with home towns. Since the introduc- 
tion of electric trams the use of electricity for motive purposes has 


developed very largely, and the demand is still very great. The 


price charged is 2d. per unit, plus a standing charge of £5 per 
horse-power per year. The сові of generation for the tramways is 
shown at 1:374. per unit, to which has to be added the interest and 
depreciation. The cost of current for private lighting is shown at 
638d. per unit. The cost of street lighting per unit is given as 
4°23d., which includes all charges. 


Beware Gas!—The past week or two has been excep- 
tionally trying to illuminating concerns, and it is, therefore, not 
surprising that the gas supply in the Hast-end of London should 
have failed in the bour of stress, leaving all those districts unpro- 
vided with the electric light in comparative darkness. 

In Manchester, owing to the abnormal consumption of gas, it was 
necessary to curtail the street lighting to а considerable extent. 

During the last week of the old year, two persons were suffocated 
through leaking gas in North London, a 3-in. gas main under the 
road having broken; in South London an eight-roomed house and 
its contents were wrecked by a gas explosion, the occupier being 
blown a considerable distance and seriously burned; in Hornsey 
Rise another residence and its contents were wrecked through a 
similar cause; a gas explosion occurred at the house of the American 
Consul at Cardiff, and at Bloxham, near Banbury, the manager of 
the local gas works was killed by a similar explosion. On the 3rd 
inst. an inquest was held at Lambeth on the body of Bernard G. 
Tay ler, an electrical engineer employed by the L.S.W. Railway Co., 
who was suffocated by fumes from a geyser. 


Mishap on the Central London Railway.— For 
several hours on Wednesday traffic was suspended on the Central 
London Railway between the City and the British Museum Station. 
While an empty train was being shunted at the crossover at the 
Bank Station, one of the cars " jumped " tbe metals, 


— = 


A New Fire Alarm.— An evening contemporary says 
that an improved and very sensitive fire alarm has been brought 
out by a Danish inventor. It only acts when а sudden wave of heat 
is generated. А U-tube 4 in. high is filled with mercury, the upper 
parts containing sulphuric ether, and both ends being closed. One 
side of the tube is covered with а non-conducting material. Ап 
even and gradual rise of temperature warms the entire apparatus, 
but а sudden ríse of temperature vaporises the ether under the unpro- 
tected glass, forcing down the mercury and ringing an electric bell 
by the closing of а local contact. » 


Lectures, — A course of three Christmas lectures, 
intended for juveniles, was begun, at the London Iustita- 
tion on Monday, by Mr. Eric Stuart Brace, on “ Balloons, Airships 
and Flying Machines.” In the course of his lecture Mr. Bruce 
explained his system of signalling by means of captive balloons, 
signals being given on the Morse or other code by the aid of a group 
of electric lamps in the interior of a balloon. 


Appointments Vacant.—Assistant in charge of meter 
department at Hammersmith (50s.); second assistant electrical 
engineer for Bradford Oorporation (£250); three assistants (one at 
£200 and two at £150) for the City and Guilds Electrical Engineer- 
ing Department, Exhibition Road ; switchboard attendant for Carlisle 
(255.) ; mains superintendent for Partick (£120). 


Para Rubber in Ceylon.—The success which has 
attended the experimental cultivation of the Para rubber tree in 
Ceylon and the Straits Settlements has attracted the attention of 
planters in all tropical countries suitable for its growth, and at the 
present time numerous plantations of the trees are being established 
in different localities. A series of articles in the India- Rubber and 
Gutta-Percha Trades Journal is summarised in the Bulletin of the 
Imperial Institute for September 29th, from which we obtain the 
following particulars :—Experiments have shown that in Ceylon the 
tree will thrive and furnish paying quantities of rubber when planted 
upon hill sides up to 2,700 ft., and it is still undecided whether its 
cultivation cau be successfully undertaken at higher altitudes. The 
seeds are usually sown in nursery beds, situated upon good land 
which is fairly level and has a supply of water conveniently at hand. 
The average height of the plants when 10 months old, if the seeds 
have been sown 6 io. apart, is stated to be 6 ft. When the plants 
are about 5 or 6 ft. high they are transferred to their permanent 
positions, previous to which the stem is usually cut off about 18 in. 
above the soil, and has no leaves up to that height at the time of 
planting. From the results obtained in Ceylon it is suggested that 
the trees should be placed 15 ft. apart, giving about 200 trees per 
acre. Trees planted 30 ft. apart grow much faster and bigger than 
when they are closer together, but in this case there are only about 
50 trees per acre, and the retarn per acre is considerably less. 
Trees planted 15 ft. apart have given an average yield of 1 lb. of 
rubber per tree. The trees are tapped for the first time ia their 
seventh year, at which age a large proportion should have attained 
the necessary size of at least 18 in. in circumference. In Oeylon 
the usual method of tapping is by a series of V-shaped incisions, a 
tin cup being fixed below each in order to collect the latex. The 


‘incisiong are made in vertical rows down the trunk, about 1 ip. 


apart, and each limb of the V is from 23 to 3 in. in length. Usually 
four rows of incisions are made, each of which contains 60 distinct 
cuts, making a total of 240. The tapping process is spread over a 
period of about two months, and it is claimed that this method 
yields much more rubber than the older practice of making a larger 
number of incisions at once. After four or six months’ time the 
trees are again tapped, the new incisions being made between the 
previous rows. The results of tapping experiments show that a 
tree will give about 8 ozs. of rubber in its seventh year and 10 ozs. 
in the next; trees from 9 to 11 years old will, if carefully tapped, 
furnish 14 lbs. per tree during the year, and there is no considerable 
average incre ate on this yield from trees11 to 13 years old, asthe latter 
give from 14 to 2 lbe. of rubber per tree. The process employed for the 
preparation of therubber from the latex isextremely simple. Thelatex 
is first strained through a sieve with fine mesh, in order to free it 
from all extraneous solid matter, and is collected in circular 
enamelled basins about 10 in. in diameter and 2 in. deep. The 
latex is allowed to stand without any addition until the next 
morning, by which time it has coagulated spontaneously, and the 
cake of rubber is found floating on the liquid. The cake is then 
lifted out and placed upon a sloping table to drain, the removal of 
the water being facilitated by pressure, first with the hands and 
finally with a wooden roller, The liquid which is expressed from 
tbe cakes is collected and allowed to stand for some time, when а 
further quantity of rubber separates, amounting to 1 or 13 lb. for 
every 30 lbe. of cake rubber. After the water has been thoroughly 
removed from the cakes, they are placed npon sloping tables for 
about 48 hours, and while still soft they are usually branded with 
the name of the estate. The cakes are then transferred to wire 
trays for 24 hours, and are finally bung up on wires in a darkened 
room and allowed to dry until they are quite clear. “ Biscuits 
four to the pound require over three months to dry perfectly clear, 
ifartificial drying is not employed, whereas if made eight to the 

ound the operation is complete in six weeks. For export the 

iscuits are usually packed in small boxes holding about 400 cakes 
or 50 1bs. of dry rubber. The quality of the rubber produced upon 
а certain estate is indicated by the fact that the average price 
obtained for all the rubber exported during 1903 was 4r. 44d. per lb. 
It is estimated that to open up an estate of 200 acres in Ceylon 
with rubber trees, and to maintain it to the end of the sixth year, 
will cost Rs. 63,990 or about £4,200. Of this amount Re. 28,990 is 
allotted for the first year's charges, whilst the subsequent upkeep is 
estimated at Ra. 7,000 per annum. 
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Electro-deposition of Cadmium.—A note published 
by Dr. A. Fischer in & recent number of the Chemiker-Zeitung 
describes an improved bath for the electro-deposition of this metal. 
Articles which have to be protected from rust, and to which it is 
not desired to apply a film of zinc — either because the latter is too 
brittle or too unsightly—may advisedly be given a coating of cad- 
mium. Cadmium is negative to sino, but positive to other metals, 
and it therefore prevents their oxidation, though not quite so 
powerfully as sinc. A layer of cadmium is very suitable for appli- 
cation to bridles, and other portions of horse harness constructed of 
iron. A better bath than that prescribed by Russell and Woolich 
is prepared by diesolving 32 grammes of cadmium chloride, or an 
equivalent quantity of any other soluble salt, in about 500 cc. of 
water, and adding an excess of a solution of sodium carbonate. A 
cadmium carbonate falls, which is almost normal in composition; 
it is well washed, and dissolved while still moist in a liquid con- 
taining 50 grammes of po um cyanide per litre, warmth being 
employed to assist in the dissolution. The bath is used at a tem- 
perature of 40* C., with а cadmium anode, and a current of 4 or 5 
volte. The deposit can be scratch-brushed, and polished on a greasy 
buffing wheel. Itthen has a tin-white colour, but is barder than 
that metal Cadmium may also be applied to copper or brass 
objects, either alone, or in combination with other metallic 
deposits, &c. 


OUR PERSONAL COLUMN. 


The Editors invite electrical , whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELEOTBICAL Review posted as to their movements. | 


Central Station Engineers.— Dartford U.D.C. has 
declined to grant any extra remuneration to Mr. A. J. C. WATER- 
LAND, the late electrical engineer, in respect of extra services 
rendered in connection with the erection of special machinery. 
Mr. Waterland, in his application, stated that he had saved the 
Council something like £500, but the Council felt thst, as Mr. 
Waterland had agreed to give his full time to the Council's work, 
the application should not be entertained. 

Mr. A. WABDBRUP, an assistant at the York electricity works, bas 
received a better appointment at Elland. 

At a meeting of the Bridgend Council last week, the resignation 
of Mr. F. C. WirLIAMe, the town’s electrical engineer, was received 
and accepted, he having obtained ап appointment in Natal. 

Mr. W. L. Tain has been promoted from the post of senior 
charge engineer to be station superintendent at the Newport (Mon ) 
power station, Corporation Road. 

Mr. A. J. Аввлнам, chief assistant, Partick, has been appointed 
chief eleotrical engineer to the Lanark County Council, to take 
charge of their electric light and destructor station at Cambuslang. 


Tramway Officials.—Mr. А. A. BLACKBURN, A. M. I. E. E., 
car-sheds superintendent of the Manchester Corporation Tram ways, 
has been appointed to the position of car works superintendent to the 
Belfast Corporation Tramways, at а commencing »alary of £300 per 
annum. Mr. Blackburn has been with the Manchester Оогрота- 
tion Tramways for 23 years. He takes up bis new duties on 
February let. 

Mr. HABorD W. Seymour has been appointed to the post of car- 
shed superintendent at Blackburn. 


General, — Mr. WILLIAM Jones, the secretary of the 
Metropolitan District Railway Co., retires from active service as 
from Monday next, and the directors have appointed Mr. JOSEPH 
CARTER to succeed him. 

On December 29th, at Oldham, Mr. Sypnzy Номрнвкүв, chief 
electrician for Kynoch, Ltd., Thames Factory, Essex, was married 
to Miss Annie Woodcock, of Royton, Lancs. 

We understand that Mr. F. R. Davenport, who for many years 
has been with the British Thomson-Houston Co., and latterly 
manager of their London office, has accepted a position with tbe 
firm of Peter Brotberhood, engineers, Westminster. 

Sir WiLLIAM J. CoLLINsS, M.D., D.L, J.P., chairman of the 
Education Committee, London County Council, will be the guest 
of the Municipal and County Club, Whitehall Court, at their next 
House Dinner on Friday, January 27th. 

Mr. Нлвогр F. DELL, managing electrical engineer to Messrs. 
Smirnoff & Sons, of 8t. Petersburg, was married on December 28th, 
to Mies May Lingard, youngest daughter of Mr. C. Lingard, of 
Annolovo, Pablofsk, St. Petersburg. 

Mr. STANLEY J LEECH has resigned his appointment with the 
British Electric Traction Со. as manager ana engineer of their 
Weston-super-Mare and District Electric Supply Co. (lighting, 
power and tramways). He has held the appointment for five years, 
euperintending all the original construction work, power house, 
maine, &c.; and later, the equipment of the tramways, and 
managing all departments. He has resigned in order to enter into 
Partnership with Messrs. J. B. Saunders & Co., of 1, Palmer Street, 
Westminster, railway telegraph engineers and general contractors 
(established 1856). His new address is 1, James Street, Cardiff. 

We are pleased to learn that Mr. BigNBaUM, of the Berliner 
Telephone Manufacturing Co., who recently underwent an 
operation for appendicitis, is now well on the way to recovery. 


Mr. Монтлаов Tasos Picxeronm, of Edinburgh, was married 
at Platt Church, Rasholme, on December 27th, to Grace Elizabeth, 
daughter of George Esdaile, Esq., The Old Rectory, Rusholme. 

Mr. A. WaLEKINGTON has been granted an honorarium of £20 by 
the Stalybridge, Hyde, Mossley and Dukinfield tramways and 
electricity board upon the termination on December 318 of his 
engagement as chief clerk to the engineer-in-chief during the ocon- 
sulting period of three years. 


Obituary.— The death took place on 2nd inst. at Lady 
Frere, South Africa, of Mr. Бовевт 81M, electrical engineer, at the 
early age of 29 years. On the completion of his apprenticeship he 
attended the Electrical College, Glasgow, under Prof. Jamieson, 
and later was appointed to the charge of tne electrical works at the 
Clydebank shipbuilding yards. Thence he went to Brighton 
Corporation Electricity Works. He afterwards received the 
appointment of inspector of electrical mains in Edinburgh. 
acting in that capacity his heaith failed, and, in the hope of recu- 
perating, he took a situation at Falkirk as engineer at the new elec- 
trical station in that town. The exposare to which he was subjected 
while the works at Falkirk were getting into order weakened his 
system, and he went home to Aberdeen. In September, 1903, he 
went on a visit to Lady Frere, East London, and then to 
Kimberley, returning later to Lady Frere where he died. 

We regret to record the death of Mr. Faeprerick Evemaror, of 
the firm of Elkington, Ltd., electroplate manufacturers. Mr. 
Elkington, who died on Monday at his residence near Kidder- 
minster, was in his 79th year. 


NEW COMPANIES REGISTERED. 


Meadows, Teeton & Minshall, Ltd. (83,006).— This com- 
pany was registered on December Zird, with a capital of £1,000 in EI shares, to 
acquire the business carried on by W. A. Meadows and H. W. Tecton, as 
** Meadows K Teeton," at 7-9, Albion Street, Hanley, and to carry on the busi- 
ness of electrical and mecharical engineers, manufacturers of, and dealers in, 
electrical, magnetic, telegraphic, telephonic апа other appliances, makers of 
steam, hydrau!ic, pneumatic &nd other engines, generators, and suppliers of 
electricity, manufacturers of electric lamps and tittings, &. The first sub- 
scribers (each with one share) are: W. A. Meadows, Fenton Road, Hanley, 
electrical engineer: H. W. Teeton, 32, James Strect, Stoke-on-Trent, electrical 
engineer; G. A. Minshall, 24, Bagnal! Street, Hanley, electrical engincer; Mrs. 
L. C. Bagnall, 24, Bagnall! Street, Hanley; Miss F. Horrobin, 82, College Road 
Whalley Range, Lancashire; W. Tecton, Stafford Street, Hanley, draper; an 
Mrs. E, Meadows, Fenton Road, Hanley. No initial public issue. Registered 
without articles of association, Registered office, 7, Albion Street, Hanley. 


E. P. Gascoigne & Co., Ltd. (83,020).—This company was 
registered on December 24th, with a capital of £5,000 in 21 shares, to adopt an 
agreement with E. P. Gascoigne and E. B. Wade, and to construct, lay down, 
establish, flx and maintain cables, wires, lines, accumulators, lamps and works 
for the generation, accumulation and distribution, and supply of electricity, 
and to carry on the business of electric lighting contractors, electrical engineers, 
electriciane, &c, The first subscribers are:—E. P. Wade, Wembley Croft, 
Wembley, mechanical engineer, 750 shares; D. W. Forbes, 21, Greenhill Road. 
Harlesden, N.W., Colonial Bank official, L share; G. C. Hayes, Hallowen, 
Talbot Road, Wembley, clerk, 1 share; J. W. Dickson, 34, John Street, Bed ford 
Row, W.C., solicitor, 1 share; I.. C. Tree, 3, Penwortham Road, Streatham, 
S.W., managing clerk, 1 share; G. D. Moore, Avonhurst, Marlborough Road, 
South Croydon, electrical engineer, I share; and F. Hawksley, Cranleigh, 
Harcourt Koad, Wallington, Surrey, artist. No initial public issue. The 
number oí directors 8 not to be less than two nor more than tive; the first are 
E. P. Gascoigne, managing director, and E. P. Wade, secretary ; qualification, 
£500; remuneration as fied by agreement. 


Bergtheil & Young, Ltd. (83,06 1).— This company was 
registered on December tOth, with a capital of £40,000 in £1 shares, to acquire 
the business of electrical engineers and contractors carried on gt 12, Camomile 
Street, London, and at Cleveland Buildings, Manchester, as "‘Bergtheil and 
Young,” to adopt an agreement with the said vendors, and to carry on the 
business of manufacturers of, and dealers in, all kinds of electric, magnetic, 
galvanic, chemical, and other machinery, ay eee and appliances, &c. The first 
subscribers (each with one share) are:— А. Bergtheil, 12, Camomile Street, E.C., 
enginser; Н. W. Young, 12, Camomile Street, E.C., engineer; E. Bergtheil, 18, 
Camomile Street, E.C., contractor; C. E. W. Ogilvie, 30, Budge Row, E.C., 
solicitor; S. G. Leach, 12, Camomile Street, E.C., engineer; J. W. Stourbridge, 
12, Camomile Street, E.C., engineer; and А. G. Elliott, 12, Camomile Street, 
E.C., engineer. No initial public issue, The number of directors is not to be 


. less than three nor more than five; the first are A. Bergtheil, H. W. Young, E. 


Bergtheil, and one other to be appointed by Шеш; qualification, £1,000; 
remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


Totnes Electricity Supply Co., Ltd. (62,693).—This com- 
pany's annual return was filed on November 50th, when 1,207 shares had been 
taken up out of a nominal capital of £10,000 in 10,000 shares of 41 each. 41 
per share has been called up, апа £1,200 bas been received. £7 remains in 
arrears. No mortgages or charges. 


Bullers, Ltd. (62,020).—This company's annual return was filed 
on December 28th, when 15,000 ordinary, and 15 000 preference shares had been 
taken up out of a nominal capital of £400,000 in 20,000 ordinary, and 20,000 
preference shares of £10 each. £10 per share has been calied up on seven 
ordinary, aud £15,000 preference shares, resulting in the receipt of £150,070. 
14,993 ordinary shares are considered as fully paid. No mortgages or charges. 


Thompson, Ritchie & Co., Ltd. (35,835).— This company's 
annual return was filed on December 28th, when 200 preference, and 140 
ordinary shares had been taken up out of a nominal capital of £5,000 in 200 
preterence, and 800 ordinary shares of £10 cach, £10 per share has been called 
up on 170 shares, resulting in the receipt of 41, 700. 170 shares are considered 
as fully paid. Mortgages and charges, £1,900, 


Walsall Electrical Co., Ltd. (37,696).—This company’s annual 
return was filed on December l6th, when 12, C00 ordinary and 4,380 preference 
shares had been taken up out of a nominal capital of £25,000 in 25,000 -hares ог 
£1 each. £1 per share has been called up оп 10,000 ordinary and 4,9850 prefer- 
ence shares, resulting in the receipt of £14,850, 2,000 shares are considered a! 
fully paid. Mortgages and charges: £4,000. 
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North West London Eleciric Supply Co., Ltd. (75,501).— 
Issue on December "th of a 6 per cent. prior lien debenture for £10,000, part of 
series created August 4th, 1904, to secure £20,000. Property charged: The 
company’s undertaking and property, present and future, including uncalled 
capital. No previous issue of same series. A trust deed dated December 7th, 
1904, securing the above mentioned series of £20,000 prior lien debentures, has 

been registered. Property charged: Leasehold hereditaments and pre- 
mises known as 2, Rosemount Road, with fixed plant and machinery and fir- 
tures thereon, the benefit of an agreement dated January 81st, 1896, and the 
company's goodwill, rights and general assets, present and future, including 
uncalled capital. Trustees: A. H, P. Strickland and P. А. M. Hoare, both of 
87, Fleet Street, E.C. 


Newcastle and District Electric Lighting Co., Ltd. 
(98,022).—1ssue on December 16th of a 4 per cent. debenture for £250,000, 
pert of series created January 80th, 1898, to secure not more than one-half the 
peid-up capital. Property charged : The company's undertaking and property, 
present and future, except uncalled or unpaid сары! (as а first and floating 
security. Holders: Lloyd's Bank, Ltd., Lombard Street, E.C. No trustees. 
Previously issued of same series: £11,085. 


Electric Lamp Renovating Co., Ltd. (77,552).—A debenture 
Gated December 15th, 1904, to secure 41,000, charged on the company's 
undertaking and property: present and future, including uncalled capital, has 
been registered, Holder: R. C. Bell, 4-5, Warwick Court, Holborn, W.C. 


ELECTRICITY SUPPLY AND TRAMWAY 
ACCOUNTS. 


ComMPaRED with the very substantial advances 
Wolverhampton made during 1903, the returns of 1904 are 


Munieipal romewhat disappointing. The increased out- 
Electric put has not benefited the department's revenue 
Lighting and appreciably. It ie satisfactory to note that the 
Tramways. working costs stand at the same total figure as 


in 1903 (despite increased output), and the 

gross profit is consequently а slight improvement on that year. 

After meeting financial charges, & balance remains on the year's 

working of £2,925 (including amounts provided against bad 
debts). 

The prices charged are :—5d. and 23d. per unit; power 2d. and 1d. 

per unit, maximum demand system; traction, 194. to 14d.-per unit. 


Mr. O. E. C. Shawfield is the borough electrical and tramways 


engineer. 
GENEBAL STATEMENT, 
For year ending March 31st— 1904. 1908. 
Total capital expended  ... is e.. £145,415 £136,086 
Number of units sold— | 
Private lighting sus д .. 1,099,172 926,634 
Public lighting... s 885 Же 96,264 85,765 
Traction ds T Уй .. 776, 358 612,240 
Total number of units sold  ... 1,971,794 1,624,639 
Equivalent No. of 8-0.р. lamps connecte 64,382 54,578 
.Number of public lamps ... РА sae 55 arc 53 arc 
38 inc. 22 inc. 
Maximum load in kw. P e 1,295 1,190 
Bevenue account— 
Gross revenue ... " — eo £21,700 £21,147 
» expenditure... T “% 10,087 £10,087 
„ profit i РВЕ .4 £11,618 £11,060 
Average price obtained per unit— 
Energy per meter (lighting & traction) 2:554. 3:04d. 
Public lighting - NA к 3:22d. 3 75d. 


REVENUE ACCOUNT ғов YEAR ENDING Maron 318т, 1904. 


Gross revenue ss s .. £21,700 264d. per unit. 
Works and distribution costs (including 
public lighting) 65 .. £7,567 = ‘92d, „ 


Total working coste  .... re .. £10,087 = 1:224. „ 


PROFITT STATEMENT. 


Interest on losns, &с. a ә i5 e. 4,415 
Binking fund is wes > T 4,881 
Interest, &o., accumulated ... Vas — 608 
Balance on year’s working... ee sas se 2,925 

Gross profit. , £11,613 


— — — 


Wolverbampton's tramway returns are always of interest to the 
engineer, doubtless on account of their association with the Lorain 
system, to which, for better or for worse, the Corporation bas 
pledged itself. Practically, this year's working differs little from 
its predecessor. The gross profit shows а decreate both in total 
and per car-mile, against which must be eet somewhat improved 
total working coste—tbe result, however, being a smaller net 
balance than in the previous year. 

The department wisely contributes some £3,200 towards a 
renewals account (amounting, with a previous balance, to £4,518), 
and hence creates а deficiency on the year's working. 

Mr. W. A. Luntley is the tramways manager, 


GENERAL STATEMENT. 


1904. 


For 12 months ending March 31st ... : 
Length of route... es 05e 10 miles. 7 miles. 
Total length of track ... Sud „ de. oss 11 „ 
Numberofcarsin use ... iss P 15 14 
Car-miles run КЕ i 507,527 417,335 
Passengers carried per annum... e. | 4,555,435 4,263,066 
Oapital expended to date m lise — £147,552 
Total receipts е кез ..| £23,523 £21,353' 
Working expenses iss iss | £14,911 £12,670 
Gross profit iii us en £8,612 £8,683 
Income per cat-mile ... es з 11°10d. 12:284. 
Working expenses per car-mil sae 705d. 7:28d. 
Interest and sinking fund per car-mile 3'06d. 2 944. 
Total expenses per car mile. T 1011d. 10:22d. 
Profit or loss per car-mile 266 TN 4- 0 99d. +2064. 
Cost of energy рег car-mile ... ie 2:534. 2:804. 
Average fare per passenger ... ie 1:2d. 1:2d. 
Revenue per mile of route £2,352 £3,050 
Expenditure per mile of route £1,491 £1,810 
Total units used... Sis 562 s 776,358 612,240 
Units used per car-mile i ies 153 1:46 
Percentage of working ex'es to receipts 63 59 

Prorit BTATEMENT. 
Interest, &c. ... Ses 885 se a e. £3,917 
Sinking fund ... «28 е iss m 1,571 
Sundry i io bas sie ssi ... 1,000 
Renewals fund, &c. ... T jus -— T» 3,214 
Deficit on year’s working T "T — 1,090 


Gross profit eot toe eee £8,612 


CITY NOTES. 


South Lancashire Tramways Со, 


A Виш, is being introduced next session by the South Lancashire 
Tramways Co. with reference to the financial position of the con- 
cern. It appears from the preamble that the South Lancashire 
Tramways Co, which has a very extensive system, is authorised 
under various Acts to raise capital to the extent of £1,450,000, and 
of this, £489,244 has been issued to the South Lancashire Electric 
Traction & Power Co., Ltd., which has constructed a large propor- 
tion of the tramways authorised by the Acts. In 1896 the Lan- 
cashire Light Railway Co., Ltd., got an order empowering them to 
construct a light railway from Liverpool to Prescot, and it has 
issued shares to the amount of £49,377 to the South Lancashire 
Electric Traction Co. The South Lancashire Electric Traction Oo. 
has issued ordinary shares to the amount of £250,000, preference 
shares to the extent of £110,132, and debenture stock to the amonnt 
of £600,000; but, as the company was unable to pay the debenture 
interest, a receiver had been appointed. The South Lancashire 
Tramways Co. is seeking to acquire the assets of the Traction Oo. 
and the undertaking of the Lancashire Light Railways Co., and to 
enable this to be done and also to enable authorised tramways to be 
constructed, the company wants power to rearrange its capital and 
to create and issue debenture stock.— Financial Times, 


Cleveland and Durham Electric Power Co. 


AN extraordinary general meeting of this company was to be held 
on Wednesday, at Middlesbrough, to consider resolutions for the 
creation of £156,000 debenture stock bearing interest at the rate of 
b per cent. per annum, to form part of the £333,333 which the com- 


' pany is empowered to borrow under the Act; also that the 


debenture stock be issued as soon as the power 10 issue becomes 
exercisable. Another resolution was to authorise the directors to 
dispose of the debenture stock on terms likely to be most advan- 
tageous to the company. 


Manx Electric Railway Co. 


THs report for the year ended September 30th last, showed 
that the gross receipts for the year amounted to £30,818, and 
the gross expenditure to £17,279; leaving the net earnings £13,539. 
Deducting from this the debenture interest (£8,963 13s. 6d.) and 
the amount placed to renewal fund (£1,000), there remained a net 
balance of £3,576 from this year's net earnings. Adding to this 
the amount brought forward from last year (£3,266), there was a 
disposable balance of £6,841. Out of this the directors had paid 
the preference dividend, amounting to £6,060 10s. 4d., leaviog а 
balance of £780 8s. 6d., which they proposed should be carried to 
next year’s account. 

“ During the year a large amount has been spent out of revenue 
in raising and ballasting the Douglas and Laxey track, and also the 
Snaefell Mountain track, and the whole line has been kept in a 
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good state of repair. Upon capital account there has been 
expended during the year £20,414 in the completion of the new 
generating plant and equipment, on rolling stock, erection of car- 
sheds, goods sheds and other works. The sum of £1,000 has in 
addition been set aside, out of revenue, towards a renewal fund. 
This year the company has had the benefit of the running of the gene- 
rating plant, whereby the power costs have been greatly reduced.” 


Mr. E. Schenk presided on Tuesday at а meeting held at 78, Corn- 
hill, and he said that during the past year some rather exceptional 
expenditure had been incurred, which it had been thought prudent 
to meet out of revenue. The outlay was mainly in connection with 
maintenance and renewal on the Snaefell Mountain track and other 
portions of the line which bad been allowed to fall into an almost 
dangerous condition prior to the period at which this company took 
over the undertaking. The new generating plant at Laxey had 
been installed, and the result in respect of the power expenses had 
fully come up to expectations. A considerable addition had been 
made to the rolling stock, and new waiting rooms and refreshment 
rooms had been constructed at different points along the railway. 
It was disappointing that there was a decrease in the number of 
visitors to the Isle of Man, and the passengers carried over the line 
were about 85,000 fewer than in the previous 12 months. The stag- 
nation in the cotton industry was particularly prejudicial to the 
prosperity of the Isle of Man. The average receipt per passenger 
ast year was a fraction over 14d., so that if there had been no falling 
off in the number of passengers the revenue wculd have been about 
£5,000 higher. 

The report was adopted. 


Edmundson's Electricity Corporation.—The directors 
of the above company bave declared an interim dividend of 5 per 
cent. per annum on the ordinary shares of this company, payable 


on January 14th, 1905, for the half-year ended September 30th, 
1904, 


City of Buenos Ayres Tramways Co.— The transfer 
of the undertaking of this company having now been completed in 
Buenos Ayres, the liquidators have decided to make the cash dis- 
tribution of 30s. per share under the scheme, and also to convert the 
share capital and debenture stock of the City of Buenos Ayres 
Tramways Co., Ltd., into share capital and debenture stock of the 
City of Buenos Ayres Tramways Co. (1904), Ltd. Mr. John Heaton, 
the chairman of the City of Buenos Ayres Tramways Co. (1904), 
1435 bas joined the board of the Anglo-Argentine Tramways Co., 

td 


Electric and General Investment Co.— The warrants 
for the interim dividends on the 6 per cent. cumulative preference 


shares and of 10 per cent. per annum on the ordinary shares have 
been duly posted. i 


Chelsea Electricity Supply Co.—This company has 
deposited & Bill for introduction into Parliament next session to 
provide for the extinction of the 500 £1 founders'sbares in the 
company. The founders’ shares entitle the holders, subject to cer- 
tain provisions as to the reserve fund, to one-third of the surplus 
profits of any year after the payment of a preferential dividend at 
the rate of 6 per cent. upon the ordinary shares. The Financial 
Times says that asa result of negotiations between the directors 
and the holders of founders’ shares, an arrangement has been come 
to for the surrender of such founders’ shares in consideration of the 
allotment and issue to the holders thereof cf fully-paid ordinary 
ehares in exchange for such founders’ shares in the proportion of 
10 fully-paid ordinary shares of £5 each for every founders’ share, 
and it is expedient that this arrangement should be sanctioned. 
The Bill provides that on “the 30th day after the passing of this 
Act” the founders’ shares shall be converted and the capital of the 
company reduced by £500. 


Schattner Electricity Meter Co, — A meeting of 
this company was held yesterday at Upper Street, N., to confirm a 
resolution passed at the annual meeting changing the name to 
“ Engineering Instruments, Ltd.” 


G.N. & €. Railway.—In regard to our weekly Traffic 


Returns table the returns of this railway have so far not included 
&ny amount in respect of G.N.R. season tickets. 


ee, 


STOCKS AND SHARES. 


Wednesday Evening. 
Most people interested in stocks and shares are somewhat dis- 
appointed that markets should not have moved more rapidly 
upwards than they did when the surrender of Port Arthur was 
announced. Investment securities were the quickest to feel the 
favourable influence, but even in these the first effect wore off 
partly upon the unfounded rumour touching an attempted assassina- 
tion of the Czar, partly by reason of а heavy Irish land issue. 
Money has again become cheaper, and in the conventional words, 
that have a grimly ironical sound in these days of starving un- 
employed, it is a drug in the market. The price lists on the 
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succeeding pages show that the demand for the highest-claes stocks 
is keen, and several of the debentures now quoted ex interest have 
recovered all or part of the sum deducted. 

Strings of dividend payments have been made during the last few 
days, and one feature of the week is this marking of stocks and 
shares ez dividend. Some part of this money returns to the market 
from whose issues it comes, and acts as а support through the fresh 
purchases made with the cash. The most prominent instance of 
recovery of dividend this week occurs in India-Rubber shares, which 
are still quoted 154, ez 5s. per share. General Electric Preference 
are ez а similar sum, and at 92 they, too, show nochange. In the 
case of British Aluminium Preference shares, the distribution takes 
the share of £5 іп Funding certificates. These are called 23-3 for the 
£5 shares, and the dealers are buyers. British Alumininum Pre- 
ference are accordingly marked down 23 at6}. A smart rise in 
Brush Second Debenture took the price to 734, equivalent to an 
advance of 43, allowing for the 2} per cent. interest. There is a 
bint that the stock may be paid off, but we doubt the truth of this. 

Amongst electricity supply shares, a fresh improvement has taken 
place in Metropolitans upon baying of substantial character, and at 
18} the price is 25s. better. Some people are looking for a10 per 
cent. dividend on the shares. Edmundeons added 1 at 6?, and the 
urban shares are both s trifle harder. About а dozen descriptions 
in this department are quoted ez their dividendsor interest, without 
causing any alteration in price beyond, rougbly speaking, the 
amount of the distributions. The time for dividend announcements 
in the case of the principal undertakings is nigh at hand, -and 
expert opinion in the market assumes that the rates will not vary 
much from those declared about а year ago. If rumour speaks 
correctly, it is not unlikely that there may be several important 
new issues of capital offered before long. St. James’s shares at 132 
have lost 5s. 

Railway stocks leapt into popular regard just before the turn of 
the old year, and prices, though showing a disposition to slide back, 
are not badly maintained, taking the market as a whole. Central 
London Ordinary, in electrical stocks, has risen a point to92. City 
and South London is also 1 per cent. firmer at 47. This time last 
year the Central London dividend was at the rate of 4 per cent., 
and the City and South London at the rate of 2 per cent. per 
annum. Central London Deferred, although carrying a full 12 
months’ dividend, continues dull at 85. There is a slight improve- 
ment in East London Ordinary at 53. Districts are 40, and Metro- 
politan Consolidated 984. The latter company’s electric trains 
have commenced running between Baker Street and Harrow 
stations. Great Northern and City Preferred at 6} remain steady, 
and Speyer’s certificates of the Great Northern and Piccadilly 
Ordinary shares are 9 middle. 

The London Road Car Co. is offering its unissued ehare capital 
to its present proprietors at £6, the par value. The old shares are 


. now 6}, so that there is very little indeed in the form of bonus to 


Road Car holders, whose money is asked in order that the company 
may institute a new service of motor-omnibuses. The vehicles 
plying at the present time between Hammersmith and Oxford 
Circus are attaining rapid popularity for their ease of travelling 
and their speed, and we suppose it will not be long before the 
London General Omnibus Co. makea large additions to its service of 
motor-'buses now running to Piccadilly. 

Cape Electric Trams are weaker at 1,5, upon what is considered 
а ditappointing dividend, but the Argentine varieties are decidedly 
strong. Anglo-Argentine Ordivary have risen to nearly 8, and the 
Preference at 5| are ex 28. 6d. dividend. Glowing accounts of 
Argentine prosperity have led to another burst of buying in 
Argentine Railway stocks, and the Traction shares participate in 
this strength to a reflected extent. City of Buenos Ayres Trams, 
however, are quiet at 102, but Buenos Ayres and Belgrano advanced 
to 313, while the Preference are firm at 52 and 5} for “А " and 
"B" respectively. Metropolitan Electric Trams Debenture is а 
good market at 103, equivalent to 105} with the interest, and 
London Uniteds are 4 shade up. Calcutta Trams attracted a fair 
amount of business in the vicinity of 88, and British Electric 
Traction Preference rose 1 to 11. 

Another violent fluctuation in Anglo-American Telegraph De- 
ferred stock sent up the price а pound to 13;, and the Preferred 
put on 4 at 1044, taking the Ordinary a point higher to 58. The 
market is speculating as to the probable dividend for the final 
quarter of the year, and estimates talk of 35s. on the Preferred, 
making 54 per cent. for the 12 months. Except for this activity, 
Telegraphs are quiet, but Telephones tend te improvement. Chili 


Telephones have hardened $ to 6, and the two leading stocks of the 
National Telephone Co. advanced, the Deferred 14 to 103, while the 
Preferred recovered the j that it fell last week. The 4 per cent. 
provisional certificates of the Debenture stock are all now fully paid, 
and are now quoted at the same price, 1024, as the older 4 per cent. 
Debenture stock. 
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01,100 African Direct Те! Г] 4 Ф Debs. ee ee ee ee 
000 Amason Telegraph Co. a sharea, Nos. 1 фо 96,000 T T 
119,7001 Do. do. 65% Devs., Nos, 1 to 1,950 Red. oe 
788,840 | Anglo-American Telegraph .. „ е а аә „ 
8,105,580 | Do. ` do, do. 6% Pref, T ix га T 
8,106,680 Do, do. do. Deferred oe ба oe ee 
44,000 Chili DH, Noa, 1 to 44,000 ce ee ee eec ee 
18,888,8009 Oommero. Oable ев ee ee ee ee ee ee 
i (74 Dite ia Bterling 500 year 4 96 Deb, Stock Red. 
6,000 Do. 109% Pret, . ee ee ee oe ee 
12,981 | Direct Spanish Telegraph, Ord. s ais 3» x ee vs 
6,000 Do. do. 10 Cum. Pret. oe oe ee ee 
000 Do, do. 44 Debs, ee [A ee ee ee 
80,710! | Direct United States Cable ОЕ ОИЕ E S 
73,500 | Direct West India Cable, 44% Reg, Deb., within Nos. 1 to 1,200, Red, 
4,000,000 | Eastern Telegraph, Ord. Stock “a - T M oe ee 
1,956,566 Do, 83 Pref, Stook ee ee oe ee ЕЈ 
1,594,645 Do, 4% Mort. Deb. Stock Red, .. va Ws we 
800,000 | Eastern Extension, Australasia, and China Telegraph - aa 
200/000" | Е & 5 ib African Tel 74 Mt, Du., N ;1 во 8,000, red. 1909 
astern a can Tele. e Nos. 1 to 8, red. 
300,000: А до. 4 f Res. ort, Debs, (Mauritius Sub.) 1 to 8,000 
1084 Globe Telegraph ena " А Prei - - eo oo 
, 0. в ee ee ee e ee 
160,000 | Great Northern Telegraph, of Co nhagen Vs vs EN га 
:0 600 Halifax and Bermudas Cable, 44% lst Mort. Debs., within Ros | 
‘ | 1 to 1,900, Red, 
17,000 Indo-European Telegraph T z T ee m - ee 
72,680 Monte Video Telephone Co., Ltd., Ord. .. . өө ee ee oe 
1,968,888 | National Telephone, Pref. Bock  ,. "s T T ee T 
1,966,667 р е о, Det. Stock ee ee еә oe ve ee 
15,000 Я do, 69% Cum. 1st Pref, s TM oe c 
ИЕ 
[] 0. on- um. 0 e og oe oe 
000,000; Do. s do, Bà Deb, Stock Red. ve ee oe Oe 
689,598 Do, do, 4 Deb, Stock Red. ee ee ee ee 
1,000,000 Do. do, Prov. Certs., all paid j ee ee ee ee 
179,318 | Oriental Tele bone and Eleo, Nos, 1 to 171,504, fully paid ae 
,000 i o. do. 6 * Cum. Pref... «d sa os 
100,000: | Pacific and European Tel., 4 V Guar. Debs,, 1 0 1,000 $5 ө 
11,880 Reuter's ee ee ee oe oe ee oes ee ee ee 
8,808 Submarine Cables Trust oe ее oe ee oe ee ee 
rao шы River Plate 5 э PUER i 40,00 - 
9 . Cum. ә 08, А ee 
179,9471 < do, b 2 Саа ео i ee eo ae ee 
‘609 | West African Telegraph, Shares as es as xx s aa 
80,008 | West Const of America, 1 to 30,000 and 53,001 to 58,0083 TIT 
160,000: | West Coast of America, 4% Debs., 1 to 1,600 guar, by Bras, Sub, Tel, 
861900 | Weste-n Telegraph, Lid., Nos. 1 te 307,990 e. SHR se ,, 
75,0001 2, 0. & Debe. 2nd series, 1908 oe өө oe 101 —1(8 xd 
$00,000 Do. do. 4 % Deb. Stock Red. oe T eo 100 —102 xd 
88,821 | West India and Panama Telegrap g. „ aa 8— 2 
84,568 Do, do, do, 6 Cum, Ist Pref, oe ee 18— 77 
4,669 Do, do, do, 6 95 Cum. $nd Pref, ss Tes 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Present Dividends for the last Quotations Qnotations NOSE Bn 
Issue, three years, Deo. 28th. Jan. 4th. di 


-7 
Uo, do, do, 5 Ф Debs., Nos. 1 to 1,800 ec me 103744 


ELECTRICAL. RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, | 
30,000 British Aluminium 7 % Oum, Pret, .. je: ай - js. sr $— a E 


El. MN 
— 


10.000 do. е uk A s 6 % Cum. Pret. ee es oe ve "е 9 
800,000; Do. do. 6% lst Mort, Deb, Btock Red, ee ee 96 — 100 
100,000 | British Bleotric Traction “б з же E MOT э эш Суз 94— 10 xd 
100,000 | ро, до 6 % Oum, Prein. à 104— 114 
60,00 | ро, do, 6 “ Perpetua! Debenture BGR. vs 118 —]20 

Do. йо. 49% 2nd Deb. Stock Red. ec К а .. 5 95 — 97 
% | British Insulated and Helsby Саров CK Red... Р hi— 5 = 5 
100,000 Do, ; do, 6% Cum, Pref,  .. T гә vs ee è ł ў bi— 5 
5,000 | ро, do, 44% lst Mort, Deb. Red.. : А 101 —104 xà 
50,000 Mrowen, Lindley & Oo., Ord. * СЕЈ ee ee ee ee oe . | К H 
50,000 4 Do. do. 6 y 4 Cum. Pref, ee eo ee ee е °з 14 to 15 
106,781 | Brush Electrica] Engineering, Ord., 140 106,741. 5 ü— 
180,000 Do, o. Non- um. 6 % Pref. oe oe 9 li— Ig 
196,000; Do, do. 13 Y Perp. Deb. Stock oe ee 98 99 — 96 
136,000; Do. do, 47 % Perp. 2nd Deb, Bock... „ ‚ 72 — 75 xd 
85000 | Oallender’s Cable Oonstruotion shares, esse % 94— 10 
40,000 Do, do, do, 6% Cum. Pre f. „ 2 6— 5 
90,0001 Д до. do. 44 Ф lsb Mort, Deb, Btock Red, ee ae 108 —105⁵ xd 
1,860,014 | Central London Railway, Ord. Stock e. C» se ^ e oo 91 — 93 
494,099 Do, do, 4 % Pref, Stock. ee ee oe oe 101 —103 А 
494,908 Do. до. Det, do, oe oe ee ee Oe Bi — 86 
1,880,000 City and Bonth London Railway g .. „. 45 22 464 — 474 
55000 | Crompton & Oo., Nos. 1 to 86000 n. „ ce oL. „. lj— 2 
100,000; Do. 6 % Ist 1155 5 to 900 of £100, and 98 — 98 xd 
801 to 11,000 o red, a Ws is 
99,951 | Edison & Swan United Elec, Light, “А " shares, £8 paid, 1 to 99,961 9— d 
17,189 Do. do, "A" shares, 01—017,189.. — .. 1— 14 
944,028] Do, do. 4% Deb. Stock Red. 77 — 82 xd ' 
100,000; o. do. 5 & 3nd Dob, Stock Prov, Certs, all pd. ds 65 9 ~~ 81 
112100 | Jeotrio Oonetruction 110112400... .,, '', E Les là— 1 
8,89 | Do, do, 7% Cum. Pref, І 10 81,890 ³ ¹ 35 Y 21— 94 24— 2 
* 825000 Do. do. 4 Ф Регр. Ist Moré. Deb, Stook ee Фо ое ә ө 95 — 100 
25000 | General Electrio Co, (1900), 5 % Cum. Pret, $a oe ve ae 0 va 94— 10 
200,000 0. о, 4 Mort. Deb. oe oe ee ee in ee di. | 91 — 96 
41,000 | Henley's (W. T.) Telegraph Works, Ord. .. TIPP b s 10} — 107 
700.000 Do. do. 4 x, Pref, ee oe oe oe oe *. ч og 4 — bg 
000 fusi: Do, do. 4j Mort. Deb, Sog. - S e е 
' Rubber, Gutta-Percha & Tele raph Works ša ee =<, В = ‹ 
800, 000; 5 o. ic 4 % lst Mort. Deb, 99 —102 
87.500 Liverpool Overhead Railway, Or. „ 10 — 1040 
"nu т с do, Pret, £10 paid eo es oe oe 2n TE 40 
elegra Construction and Maintenance.. oe js és as == 
150.000; n^ do, 4 % Deb. Bds., Nos. 1 to 1,600 Red, 1909 s 103% 
40,000; Waterloo 4 City Railway, Ord, Stock oe oe oe ee ee О — $3 
—— 


lod «t nine months. f Quotations on Liverpool Stock Exchange, f Unless otherwise stated all shares are fully paid. I From Manchester Bhare List. 


SPON | ш 5 225 = 
(Bank rate of discount 3 per cent, (April 21st, 1904), 
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SHARE LIST OF ELECTRICAL COMPANIES “mtas ELECTRICITY SUPPLY COMPANIES. 


NAMB, or | Quotations Quotations | week ende? 
legue, Share. last three years | Dee. 28th Jan. th. ‘Jan. 4th, 1905. 
90000 | B & Kensin ESE -Ji rA Ёз 103— 11 | 10— 11 | PT 
у rompton ensington Maur os Light Sup., Ord., 1 to 20,000 Tw 5 8% | 8 10 96 | — 1— à | _ oe 
20,000 Do. 1% Cum. Pret, 25 5 „ „ - Ру 
Ex 8 Electric ү р!у 1% 9 Deb. Stock .. te .. | 100 ei^ d È dd | y a a | oe E 
, ross an 9 £lectrici Suppl . * 5 10 10 — bj — am 
70,000 bo. do ii Cum. Prei. 5 n E de vá 57 %— B 51.— 514 51i 545 
40,000 Do. do. " City беззен " 4 Cum. Pref... 5 .. | « | B— Be | 4 Bad] +: P 
40,000 Do, do. 1908 $C 4 E 4d) 6 н Ф 5 — bà 4i— 5 | | 43i 
950,000 Do. do. 4% Deb. Stock Rel. | 100 e| e - 101 —108 | 101 —103 F Td 
44,486 |*Chelsea Electricity Supply, Ord. si е Y" 5 4% 44% 54% 63— 7 | 68— 6б . 
160,0001 Do. do. ` 9% Deb. Stock Red. . „ ae | OON d eH 7 109 —111 107 —109 xd ve 
70,505 | City of London Electric Lighting, Ord. 40,001—110,598. ..  .. | 10 6% | 59% | 5% 104—114 | 104—1 110% 
40,000 Do. 6 * Cum. Pref., 1 to 40,000 Sa^ s 10 ^ "s . | 184— 14 | 184— 14 | 18 z 
400,0007 Do, Deb. Stock, Scrip. (iss. at 115) all paid .. .. T e. v .. | 193—127 121 —125 ха | 124 - 
B00,000 Do. % апа Deb. Stock, Prov. Corta.. all paid . | 100 5 a | 103 —105 101 —108 xd | .. ЕК 
40,000 | County ої London Electric Lighting, Ord. 1—40,000 „ 4* 4% |4% | 9— 98 9— % | A :- 
20,000 Do. do. 6 % Pref. 40,0001—60  .. 10 55 v. 19 — 194 | 12— 19) 1211 12% 
400,0001 Do. do Deb. Stock .. Ese "m а ve «таж. ЧУ | 107—110 106 —109 xd | .. P: 
250,000 Do. 9. ae and Deb. Stock sə  ..  ..  .. | Stock i eS] 01 —108 101 —103 EET E 
70,000 | Edmundson's Electric Corporation, Ord. Shares Ee Gm Б b 1 FS 1% | 63— 62 64— 64 ES * 
70,000 D с 6 % Сот, Pref. . "T ee .. | ee ee 6 — 6 6 — 6 6 5 . 7 
900,000 4% Ist Mort. Deb. Stock. | 100 у EN " 107 —109 108 —110 109 
21,000 Kensington and Knighisbridge Electric Ord. из Б 10% |10% 1295 124— 18 | 124— 18 124 . 
90,000 do. do. 4 % Debenture Btock .. | Btock жө M E 102 —104 | 102 —104 a 
110,000 London Ё Electric Su ly Corporation, Limited, Ord. . à 98 8 s ә „ | 9 N íà— Y 2} 
49,840 Do, о. do. 6 o5 Pret. .. b .. ee .. | 5fr— 54; | 51 — 574 2 
350,000! Do. do. do. 4 % 1st Mort. Deb. Stock Red | Stock às E is | 95 — 97 | 95 — 97 T 
100,000 | Metropolitan Eleotris Supply, 1 to 100,000 . 8 10 64% | "i96 87% 169— 171 18 — 183 182 17} 
71,106 Do. do. 4% Cum. Pref. 1—71,106, £3 paid 85 5 aM се. |^» bà— 62 56 % — 5% xd a ee 
220, 0001 Do. do, 44% 1st Mort. Deb. Stock : ds T £p» lA .. | 112—117 110 —115 xd 50 
250,000“ м Do. йо. 96 Mort. Deb. P Red .* ef Stock .. | | 977 — 99 96 — 9м ха ee 
10,852 | Notting Hill Electric Lighting н v as 1 6 96 6% | 6% | l4à— 15 144— 15 : 
59,000 Do. do. 49% 18% Mort. Deb. 100 е „ | .. | 101—108 109-3104. | we is 
40,000 | Bt. James' and Pall Mall Electric Light, Ord. .. Б 144% | 144% 144% | 131— 14i С. — 14 | 14 2$ 
20,000 Do. do. do, 7 % Pret. 90,081 to 40,080 Б «5 * 2 9 | à— E ae 
150,0001 Do. do. do. B4% Deb. Stock Red 100 чү TA NU | 9) —101 | 98 —1C0 xd 
12,000 Smithfield Markets Electric Supply, Ord. 85 š Ж E Wo sss 9496 | 4% | 21— 34 | 21— Bł 
50,000 Do. do. do. 4 % Deb. Btock .. Stock к? vi S. | & — 87 R3 — 87 és 
65,000 | South London Electricity Елрріу. Оға. А od * - 5 s | MM 8% | 4à— 43 4à— 43 
100,000 | South Metropolitan Electrio Light and Power (Ord. * К 1 * e аа И jj— 18 3— {Я * 
50,000 (Late Blackheath and Greenwich t Pref. .. 1 х | 1#— lra — hà 4 z 
100,000 Dist. E.L.Co.) 44% let Deb. Stock | 100 | | 107 —110 10; —110 1083 | .. 
B0,000 | Urban Electric Supply, sg T - ee aa р B. ] 4ta— 5h 5— t 545 (s 
80,000 Do. Б % Cum. Pref tie E eee Lue ee P Eh dA po а g 
200,000 Do. x 4495 1st Mort. Deb. Stock Red 29 .. | 100 * ) 104 --106 104 — 106 105 = 
110,000 | Westminster Electric Supply, Ord. Жы ролу ee. Oe 10% | 19% | 194% 121-18 12j— 18} a | dà 
958.141 Do. Б % Cum. Pret. i [2 | 5 еф 6} 6 — 6) xd 6 s 68 
ы one to Founders Shares. MN. Unless otherwise stated all shares are fully paid. Lj 
ч — MARKET QUOTATIONS, Wednesday, January 4th. waht, a „м 
Latest Week’s Latest Week в 
CHEMICALS, Ko. Price. Inc. or Deo. | METALS, &o. (continued), Price, D’ c. er Ino. 
a Acid, Hydrochloric ee .. per cwt, 5/- А | g Copper Sheet 30 РР .. рег ton £40 | £l ine, 
a n Nitric * ee ee „ „* per Cwt., 22/- ef | 9 LT] Rod er I ee ee per ton | £*0 £1 inc, 
a „ Oxalic.. ee es .. per cwt, В2/- ёа в „ (Electrolytic) Bars „ der ton 70 10 ә 
а „ Sulphuric ..  ..  .. percwt., 5/6 ks e * Sheets .. рег ton 407 
a Ammoniac, Sal .. per cwt, 42/- s e " " Rod .. per ton 181 
a Ammonia, Muríate (crystal) .. perton £88 10 Рр e à " H.C, Wire per lb. 9а, T 
a ВА .. рег ton #80 Бә f Ebonite Rod "A * .. per lb. 8/8 5 
a Bleaching powder . .. per ton £5 5 e . „ „„ DE HN 8/- ма 
a Bisulphide e Carbon ms . per ton £15 $" n German Silver Wii ire $5 (s perd 1/6 | ib 
a Borax.. 88 T . рег ton £18 oe h Gutta-percha fine. és .. per lb. * 
Benzole b^ б) - ^ .. per gal. 1/- i һ India-rubber, Para flne .. .. per lb. 1/111 to 5/0] dec, > 
) ee .. per gal, 6/6 " € Iron, Charcoal Sheets per ton £18 | 
Copper се * T .. рег ton £23 23 á ,, Pig (Cleveland warrants) per ton 51/- 2/7 inc. 
: Lead, Nitrate m oe .. per ton £25 ne í ,, Forgings, according to size per ton From £11 te 
а „ White Sugar ee .. per ton £81 is („ Scrap, heavy .. per ton | 47/6 to 50/- 
a 1 n 3 1 - je BE юа = * 4 ,, Wire, galvanised No.8 .. per ton £9 15 | 
a Methyla piri er S 2 Hs 15. 26.1. ^] ; 
а Naphtha, Solvent (90% a “160° C). Les ru 6/6 * g Lead, English Ingot T .. рег ton ito £18 6 | inc. 
a Potash, Bichromate, in casks .. per lb. Bd. ae g " Sheet ki .. рег ton £14 10 2.6 inc. 
a " Caustic (75/40%).. +. per ton £19 es "m Manganin Wire No. 28 .. S per lb. TE s 
a Bhellac „ 5. der суб, 200/- ‘ g Mercury .. per bot, 7 15 + 
a Bulphate of Magnesia 98 .. рег ton £4 10 не d Mica (in original савев) small per lb. 6d. to l / T 
a Sulphur, Sublimed Flowers . рег ton £6 10 - m Б Е medium per 10, 2/6 to 4/- | ae 
a " reu бә .. рег ton £6 10 88 d „ large .. per lb. 4/6 to 8/6 ‘in 
е Lum +» per ton £5 ee p Phosphor Bronze, plain castings рег lb. 1/04 to 1:3 
a Soda, Caustic (white 70 %) .. per ton £10 15 22 p т rolled bars & rods per ld. 10 0 / 
a „  Orystals a .. per ton £8 M p is решен per lb, 1/2 
a „ Bichromate, ‘casks. б ee Der lb. 91d. 855 0 Platinum” T per oz, 176 
e Bilicium Bronze Wire .. per lb, 10d, to 1144, T 
Steel, Magnet, acc'd'g todesc' р" n per ton | £58 ма 
METALS, &o. E ii o ЗЕЦ us £15 to £40 ; 
£182 10 to) Р 
b Aluminium Ingots, in ton lots .. per ton £180 A g Tin, Block .. ng. per ton £133 10 [| 90 dec. 
b T Wire, in ton lote .. рег ton £168 РЕ $ s. Eol a: we we perk. | 1/6 | 
b Y Sheet, in ton lots .. per ton £166 d п , Wire, Nos. 1 to 16 .. per lb. | 1/5 
b Babbitt’s metal ingots . per ton £48 to £140 й р White Anti-friction Metals— 
с Brass (rolled metal 2" to 12") basis per Ib, Tad. А "White Ant” brand .. per ton £18 to £(5 
€ n Tube (brazed) #$ per Ib. 93а, А j Xarns,2/10s Grey Cotton, on gn "18 per Ib, ва, 52 
€ „ „ (solid drawn). .. per lb. dad. j „ G les. Flax. A per lb, Bed, | i 
с „ Wire, basis.. mM „„ DOF Ib, 73d. i „ b ply 10 lbs. Russian per lb. (i. x 
c Copper Tubes (brazed) . per lb. 10d, j » 10 lbs. Russian, single .. per lb. 444. в 
с „ (solid drawn) . per lb. 103d, н 180 is. Jute rove per ton #11 | 
с Coppe r Rare р (bert selected .. per ton #50. ет ine. k Zinc. Bb't Vieille Montagne bnd. Y ner ton ££9 76 | ; 
Quotations supplied by Messrs.:—a G. Boor & Co. ; b The Britisb Aluminium Co., Ltd.; e Thos. Bolton & Bens., Ltd.; d F. Wiggins & Sons.; е Frederick 


Smith & Co,, f India-Rubber, G.P. and Teleg. W orks Co., Ltd.: р James & Shakspeare ; h Edwar Jil & Co.; ¢ Bolling & Iowe; j Walter H. Hindley and 
Co., Ltd.: * Morris eens Ltd.; m W. T. Glover & Co., Ltd.; „ P. Ormiston 4 Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week | Receipts for | No. Week | Receipts for | No. Miles 
Locality. ending | the week. ыш жан to date. open. Locality. ending | the week. EA Total to date. | oer. 
| £ £* к E {С & Р 6 
Aberdeen e» | Deo, 24 1147 — 28 90 42,834 | + 5,687 10 | — 8 Dublin ee .. Dec. 30 4.908 +623 | — |132,113 | — 1,915 47 | — 
Bath „+ ee ee ” 28 727 Te 52 82,986 T 3 1 — — East Ham ef . LET 81 689 + 91 89 292 + 1,621 — 
Birmingham - „ 31| 5,601 | +295 | 58 | 285,160 | 7 15,885 WE а Glasgow «d , „ 31 | 14,109 | —856 | 81 | 440,697 | +20,009 + 8 
Blackburn .. . s 9 + 1|86 ‚819 | + 8,884 — Halifax (2 weeks) . „ 28 | 9,498 | +121 | 89 57,44 | + 4,192 + 3 
Blackpool . ч 5 2A 837 |+ 1|89 48,512 | + 5,987 — 3 Huddersfield cat a 1071-0570 1 4-808] OF 50,417 | + 3.090 28 — 
„ —Fleetw'd „ 31 224 — |26 21.322 ＋ 406 — [5 Hull. „ 81 2,802 | —162 | 89 | 86,315 | 710,619 18 | — 
uu —Lytham n” 29 137 — 88 9 1.109 — 7 T 3 2 Ilkeston — .. ” 28 120 — 18 39 5,414 — 378 8*5 = 
Bol — ee , 25 1,626 — 258 89 11,599 + 298 25 — ^o Ipswich ee . ” 81 142 + 54 89 19,122 t 1 — 
Bournemouth ..| ,, 28 1,021 | + 35 | 89 | 48,210 — |10% | — j|S|Isleof Thanet  ..| ,, B1, 314 | 82 52 | 31,901 + 1,676 | 104 | - 
radford  .. - » 17 | 3,729 | +368 | 35 169,463 --27,081| 54 | — S Leeds.. T А 31 | 5,747 | +477 | 40 | 281,541 | +12,832 +84 
Bristol its Dec. 30 | 5546 | +708 | — — — 28 | — London C. C, e „ 17 12,455 |+8118 | 37 | 477,073 | 4103.99 | 472 | +72 
S Dudley" port 4 28 502 | — 56 | 51 26,903 | + 8,158; Б | — E Manchester .. .. „„ SL | 11,972 | +838 | 89 | 479,487 | 19,617 1878 | +123 
8 'rb'ge w 96 675 | —131 | 61 48,927 | + 1,235 1 — |9| Newcastle .. | » 24) 8,671. | +331 | — — — 17 — 
teshead - „ 28| 897 | —163 | 51 | 46,332 + 1,225 | 10$ |+ ł |2 Portsmouth.. — ..| „ 17 1,487 | + 63 | 38 | 71,442) + 5,792 144 | — 
or n'k—Pt. Glsgw » 28 514 | + 17 | 51 29,232 | + 1,465 | 7$ | — 3 | Salford ә „ 26 | 8,710 | —374 38 157.186 | + 7,601| 30 | — 
Oldham—Ashton » 28 413 | —164 | 51 27,655 — 1,267) 5 — Sheffield $e .. Jan. 1 | £.91 | +571 | 41 187.626 + 4,161 | 844 |+14 
gPotteries .. — ..| „, 28| 1,621 | —256 | 61 87.647 + 5,827 952 | — |S! Southampton ..|Dec.29 | 918 | +107 | 89 | 38,057 — 2,316 | 164 | — 
8 South Staffs. .. » 28 621 | —438 | 61 88,612 | — 8,717 | 21 —3 |*|Southend-on-Sea . "M. 223 | + 25 | 39 11,416 | + 1,130 62 | — 
Swansea uu __ 451 | —148 | 51 27,889 | + 762 — |9 Sunderland .. > „ 18, 1,116 | + 44 | 37 47 801| + 1,092 | 21 | 1 
< Wolverham ton.. » 2 381 | — 38 | 51 197:9|— 931 +8 Tyneside  .. cal ag ГОВ 367 | + 40 | 52 20,016 | + 3,340 | 8'9 +°4 
= Yorks. Woo! Dist, н 28 460 | —168 | 51 29,438 | + 8,770 6 | — A est Ham .. os} op 29 | 1,261 — | 44 42,039 — 978) — 
Miscellaneous. ,, 23 2,665 | — 51 179,787 — — |= Nh me rici oul c.v 46 663 = — — 9:5 | — 
Burnle АР „ 31 |] 1,089 | +232 | — — — 102 |+23 Cen. London Rly...| „ 31 6,290 | —295 | 26 169,316 + 719 6 | — 
Burton-on-Trent MES 262 | — 87 | 384 | 13,272 - 81 — |, City & B. Lon. Rly. | Jan. 1| 3,221 | — 51] 1 3,221 — 5l — 
M » 24| 2,013 | —120 | 88 78,579 | + 1,642 Dublin—Lucan Rly. Dec. 31 158 | — 18 | 26 3,278 — 17 — 
Chatham & District PEE 496 | —125 | 61 29,5 1,966 | 9:38 |+°80 G. N. and те n 31 |] 1,457 | —164 | 46 49,015 — - 
ee «„ өе] % 2 446 | — 51 | 28,764 | — 2,516 | w'89 | — L'pool Overb ly, Jan. 1| 1,433 | —130 1,433 | — 0 +4 
Dover — | n 81 214 | + 35 52 | 11,198 | — 223 В | — Mersey Railway .. Dec.24 | 2,188.) + 599 87,6721 T8818 — 
Ale A IJV CUP wy, we, 
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P as in fig. 2 the mercury column will show simply the 
i ndenser, and quite accurately, When the 


t purposes with the fig. 2 instrument, а 10. in. 
ugh, for this will show а vacuum as low as 


engine exhaust Pipe and the gauge on the condenser, ag ‘much ag 

the drop of pressure between the two due to loss in the connecting 
ipes. 

А Seeing the enormous importance of good vacuum with large tur- 

ines, I have thought that the subject would Prove worthy of your 
terest, 
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“ТТТ ЕГЕТ rrj HIGH-TENSION SWITOHGRAR. 
| : By L. Awpamws, M. IEE. | 
(Abstract of Paper read at Jfanchester, December 13¢h, 1904.) 
Они or two serious accidents with high-tension Switchgear of 


The most revolutionary departure from former practice, to Бе 


—— — found ia nearly every switchboard that ha« been erected during thy 
past year, is the dividing of the Controlling system ap into à number 
Ph i aits, each section being so isolated from 
llippine Islands, 5c Manilla Electric Railroad and Adjacent sections ag to render а spread of fite from one unit to 

W 


Light Co, wil] ha i i i i i i ls th tion of 
. Ve 40 miles of single track read for operatio оа another practically impossible. This entails ne operation 
March lst. The Construction and Saul pana of tne line wul repre- Switches placed at a distance from 8 central Operating panel or key- 
board, 


nant an outlay of nearly one million sterling, 
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American practice has tended towards the almost universal 
adoption of electrical control, while on the Continent the tendency 
bas been to favour mechanical control. An excellent example of 
this is the switchgear controlling the 13,000-volt generators, &c., at 
Paderno, which has now been in successful operation for about seven 

ears. 
И One argument tbat is sometimes used in favour of electrical con- 
trol is that a large meobanically operated three-phase switch cannot 
be closed sufficiently quickly for synchronising. This argument 
certainly does not apply to 1,000-xw. generators or under. | 

Again, we are told that mechanically-operated switches most be 
tripped electrically, and might as well be operated electrically 
entirely. But merely to trip a switch that is closed by hand, isa 
very simple problem compared to that of constructing & switch to be 
opened and closed electrically. 

Another advantage claimed for electrical control is that it enables 
the high-tension switches to be placed directly opposite the 
generators they control, as the operating keyboard can be oom- 
pactly arranged in а very small space, but even this is a doubtfal 
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advantage. It seems much better practice to bring the main cables 
from the generators to one point of the building, at which centre all 
the high-tension switches are placed. 

Electrical operation is certainly more satisfactory for controlling 
switches placed a long distance from the operating board. 

So far we have considered the question of mechanical versus 
electrical control in the abstract only. A brief description of the 
6,000 volt mechanically-operated boards, now in course of 
erection at Poplar, will show how the problem has been dealt with 
in this саве. 

Fig. 1 is a sectional view of the high tension board in the main 
generating station. The construction and arrangement of the high 
tension boards in the sub-stations is precisely similar. 

The three-phase high-tension oil break circuit-breakers are fixed 
in brickwork cells on the ground floor. Each unit or section is 
by this means efficiently isolated from adjacent sections, and а 
spread of fire from one section to another is rendered practically 
impossible. | 

As this confining in narrow brick cells is apt to make some of 
the back connections inaccessible (and the importance of accessi- 
bility cannot be over-rated) provision has been made for with- 
drawing each circuit-breaker from its cell for overhauling, cleaning, 
and inspection. For this purpose the circuit-breaker is mounted 
on rollers, which rest on brackets fixed to the partition walls of 
the cells. Extension rails are provided, along which the circuit- 
breakers may be withdrawn. ; 

The connections at the back of the circuit-breaker cells, together 
with the series transformers from which current for the instruments 
and relays, &c., is obtained, are also enclosed in brick cells. 

No high tension cables are carried into the circuit-breaker celle, 
` the necessary connections being made by copper rods carried 
through insulators set in the wall. 

A detail to which considerable attention was paid in desjgning 


this board, is the arrangement of the bus-bars. Each bus-bar is 
isolated from adjacent bus-bars by horizontal slate slabs, and to 
guard against any risk of an arc being formed that might destroy 
this slab, and so short-circuit the bars, precautions bave been taken 
that effectually obviate any possibility of the circuit being opened 
in either of the bus-bar compartment« 

Isolating plugs are provided to enable any circuit-breaker to be 
completely disconnected from the bus-bars, before working upon it. 
These plugs should, of course, not be removed when carrying cur- 
rent. In the event, however, of an attendant withdrawing a 
wrong plug by mistake the circait will not be broken in the bus- 
bar compartment, but on the other side of a thick stone slab. As 
the back contact plugs are again isolated from the contacts of other 
рн (in this case by vertical slate slabs), the damage is bound to 

confined to that particular contact. Asa further precaution, the 
plugs are so constructed that they cannot be withdrawn more than 
2 in. from the back contacts, so that should an arc be started it will 
not be a lone and destructive one, and the attendant will thus be 
able to replace the plug and open the main citcuit-breaker before 
much damage is done. 

Another question upon which opinions d:ffer at present, is that of 
the necessity of separating the contacts of one phase from those of 
opposite phases in the main circuit-breakers. Some engineers con- 
sider that if the circuit is broken under oil the contacts of all 
phases may be contained in one vessel. Others go to the opposite 
extreme, and divide each phase from adjacent phases by brick walls. 

It appears, however, that all that is actually required is that the 
contacts of the different phases should be contained in separate oil 
tanks, the latter being insulated from the high tension connections 
and from earth. 

It is no longer necessary to draw attention to the fact that neither 


. fases nor ercess-currept circuit-breakers should be used between 


generators and the main bus-bars, but that reverse-current circait- 
breakers should be used in this position. Nearly every switch- 
board that has been erected during tbe past year has been so 
equipped. The only danger now is that alternating current dis- 
criminating devices will be brought into disrepute, through being 
misunderstood. Experience has shown that some of these devices 
are capable of behaving in a most unexpected manner under the 
abnormal conditions that are liable to arise when a serious break- 
down on apy part of the system occurs. 

As long as a generator is supplying current to feed a non- 
inductive load, the phase relations between carrent and Е M.F. will 
be as indicated respectively by the corves 1 and m, fig. 2, and by 
compounding these curves we obtain the curve w, representing the 
torque or pull due to these combined forces. This pull may obviously 
be used to hold the cut-out in its closed position. If now one of a 
number of generators working in parallel should fail—due, say, to а 
bearing seizing—current will flow into this generator, tendirg to 
drive it as a motor, and this current will be approzimately 180° out 
of phase with the bas-tar E.M.F. Tbat is to say, the pbase 
relations will now be ag shown in fig. 3. We see that the direction 
of the pull is now reversed, and it may therefore be used to release 
the cut-out, 

Let us now suppose that a generator, protected by cut-outs con- 
structed as above, loses its field ; current will again feed back into 
it from the bus-bars and other generators, but this current will not 
be 180° out of phase with the bus-bar E. M. F., because its energy is 
not in this case expended in driving the faulty generator as а motor. 
The speed of this generator is being maintained by its engine. It 


is evident, therefore, that the reverse current must, under these 


conditions, be practically wattless. The phase conditions may now 


Fig. 2. Fic. 9. 


Fic. 4. 


be represented by the curves shown in fig. 4. It will be seen that 
the current curve is approximately 90° in advance of the E.M F. 
curve, and the pull or torque is alternatively positive and negative, 
and being just equal and opposite, their combined effect is nil for 
any current. 

A device designed to deal with а reverse current, due toa failing 
prime mover, is thus useless for isolating а generator having an open 
circuited field. 

By adjusting an inductive resistance jn teries with the shunt cir- 
cuit until the shunt current lags about 45* when the series current is 
feeding а non-inductive load, the phase relations in the cut-out 
device are altered to those shown by the respective curves in fig. 5, 
A representing the conditions when the generator controller is 
feeding a non-inductive load, в when the prime mover fails, and c 
when the generating field is open circuited. 

We have always felt that no discriminating circuit-breaker, that 
failed to comply with the following conditions could be considered 
a satisfactory protective device :— 


4 


the field of the generator 


Ito be released byay 
re across the bue-bar 
e 


© principles u 


hrongh the low 


І со 
Induced second 


With the Potentia] supply A—zB as Suggested earlier in tbis pape 

Another method of providing a cut-out that will take care of eith, 

8 failing prime mover Or & failing field is to use a double-barrelje 

relay, Consisting of two differentia} Solenoids connected in paralle 

—a Non-inductive resistance being inserted in series with one and: 
i i ive r r. B 


Я А 8 

Necessity of making adjustments, in each case to determine the best 
mean point for both Conditions, ig entirely avoided. ` 
e sometime tbat engineers are a little uncertain ag to 
Whether discriminating cut-outs or reverse current cut-outs Should 


€ used in Certain Positions, The following rule appears to apply 
ев:— 


here current is fed into bus- barg from a number of sources of 


1 here current leaves bu -bars to supply & number of feeders, 
transformers, motors or distribntors, excess current cut - outs only 
ahould be used,” 

е are often asked Whether a discriminating cut-out Should 
Operate instantaneously Or whether it should possess some time 
element, On the whole the advan E68 appear to be on the Side of 

ion 


Apparently the only argument in favour of 8 time limit Attach. 
ment, is that д reverse current device without time element ig liable 
tripped by the rush of synchronising current from one 

n - е 


іле Dg : 

e simplest way of dealing with this difficulty Appears to be 

either to switch off the shunt windings of the discriminating device 

at the moment of paralleling, thus rendering the device entirely 

inoperative or to greatly reduce the Pressure across this Winding 

when paralleling, thereby correspondingly increasing the reverse 
current required to operate the device, 


MM 


Discusgroy, 


Mr. WoopBnrpag doubted Whether it was Possible to Obtain an 
device that would deal with all the Conditions liable to arise in prac- 
e 


conditions, the bus-bar potentia] would fall 
; he practice in some of the large 
States had beet to solidly connect all generators to 

itches, 


vit breaker controlling 1,000 Kw. or 
very large Powers that Sometimes had 
high Pressure, he Considered it was 
арма hich the device sh 

D considered the Principle on w Сп the device в own 
in fig. 6 was constructed, to wrong. With a 95° lag there would be 
no force on the moving part, that is to Say, the device Would not 
Operate on n wattless current. To get over this fault Ar. Andrews 
Proposed to put induetion in Series with the shunt coils, This wag 
open to the very Brave objection that if the device be then set to 
Operate with a certain valna of current lagging 9, » It would also 


ture of energy, and other things being equal, should have a greater 
actuating force than the one described in the гараг; ёвресіаПу ag 
r 


Which had been recently placed on the market by Messrs, Ferranti, 

Ltd. :—A wattmeter with д centre zero, to indicate Whether a gene- 

rator wag motoring or Generating, a dies Power relay, and a 
aximum Alternatin Current time limit relay. 

UM r. PEARCE cited. two breakdowns that bad come under hig 


Mr. Есетов Тномав thought that instead of attempting to 
belittle the author’s Work, as some of the previous Speakers had 
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done, they should appreciate that perfection could only be achieved 
by persistently fighting -and overcoming difficulties as they 
arose. 

Mr. McKenzie mentioned that at one of the Manches'er gene- 
rating stations, they had at one time experienced ccnsiderable 
troüble with tbe Corliss valve gear on one of their engines. This 
occasionally got out of order when the defective plant was running 
in parallel with other generators, and sometimes caused the faulty 
generator to take a momentary current equivalent to 200 or 300 
cent. of its norma] full load current. The defect was only of short 
duration, and immediately it was removed the faulty geuerator 
took its share of the load. If this plant had been fitted with a 
reverse current circuit breaker, it would bave been cut out of action 
by this reverse curreat, and, consequently, they would have been 
obliged to re- parallel it. 

Mr. Cowan thought that Mr. Woodbridge took up a most un- 
reasonable attitude in condemning reverse current releass gear 
because it would not deal with every condition which might arise 
in practice. Mr. Clotbier's criticism of the danger of the exposed 
terminals at the back of the operating panel of the Poplar switch- 
gear type was due to misunderstanding the arrangement. The 
operating pauel was absolutely safe to toucb, and work upon, both 
back and front, excepting when нт. electrostatic voltmeters were 
necs and these were never used unless the customer specifled 
hem. 

Mr. ANDREWS, replying to Mr. Woodbridge, was not surprised to 
learn that the latter's experience of rgverse current cut-oute, had 
lead him to doubt their reliability. All tbe reveree current devices 
he had seen in use in the States were of a type that he should bave 
expected to give trouble, and would never have thought of trusting 
the care of large generators to. Bot he was convinced that per- 
fectly reliable devices could be made to deal with all the troubles 
that were liable to arise with one exception, viz., that of the 
pressure falling absolutely to sero. The only conditions under 
which sach а fall of pressure would be liable to occur in practice, 
would be that of a metal to metal short aeross the terminals or 
leads of a generator; even under such drastic conditions the cut- 
out device would do no harm—it would merely remain inoperative. 
Whetber discriminating devices were liable to be tripped by a short 
circuit on feeders causing heavy surging currents between genera- 
tors, depended to а great extent upon the sensitiveness of the cut- 
outs. He bad used discriminating cut outs for several years at 
Hastinge, and had experienced many sbort circuits on the feeders, 
&c., when generators were coup'ed in parallel, but he had never 
kuown а cut-out released under these conditions. He was very 
interested to note tbat Mr. Clothier’s ideas had undergone such a 
complete change since he read his classical paper on switchgear 
before this Section three years ago. The cubic capacity occupied 
by the gear Mr. Clothier now criticised as being too compact for 
6,000 volts, was about 120 ob. ft. pee 1,000 xw., whereas, when he 
wrote his own paper, he apparently considered about 60 cb. ft. per 
1,000 xw. ample space for a 10,000-volt three-phase scheme. It 
should never ba necessary for au attendant to work upon live con- 
pections ; this had been fully provided for int he arrangement shown. 
Dr. Garrard had apparently failed to understand the remarks re 
phase displacement in the paper. He stated that the introduction 
of inductance in the shunt circuit was liable to make the cut-out 
operate on a current lagging less than 90° behind the voltage; it 
surely must be obvious that if the current in the potential winding 
was made to lag approximately 90° behind the bus-bar KL. M. F., by 
ingrtiog a highly inductive resistance in series with this winding. 
and if the current in the series winding also Jagged nearly 90° 
behind the E. M. F., the currents in the respective windings of the 
cut-out device must be approximately in phase with each other, 
and coosequently the holding-in pull on a highly iaductive load 
would be much more pronounced than if no inductive resistance 
had been inserted in series with the shunt current. The power 
consumption at full load ia the device shown by fig. 6, might be 
made anything that was desired, but he generally preferred to use 
a device absorbing from 60 to 100 watts, as by that means he 
obtained a very detinite action. It was the very gravest mistake to 
sacrifice reliability in order to save ‘005 per cent. of the total energy 
generated, this being the only saving on a 1,000-kw. machine that 
would be effected by using a device consuming 10 watts inetead of 
one coneuming 60. He considered that the use of these very 
delicate devices was the cause of the impression that had 
been allowed to grow that discriminating devices were unreli- 
able. Mr. Pearce had cited two interesting cases which showed 
that the practice of trusting to hand-operated switches could 
not be relied upon. If the bus-bar pressure fell to zero, fig. 6, 
would remain inoperative. Excess current cut-outs should be used 
between the primary bus-bare and transformers, and reverse current 
cut-outs between the secondaries of the transformers and the low- 
tension bus-bars. Replying to Mr. McKenzie, he agreed that a 
reverse-current circuit-breaker would have isolated the faulty plant, 
and he thought that a generator that omitted to take its share 
of the load, but robbed the remaining generators of current to this 
extent, ought to be cut out of circuit until the defect was 
remedied. He thought that the general criticism of discriminating 
cut-outs, by all of those who had spoken against them, when 
analysed, would be found to resolve itself into the simple state- 
ment that, although such devices might take care of nine break- 
downs out of ten, they were utterly incapable of taking care of the 
tenth. 

Mr. BERTBAM THOMAS proposed a vote of thanks to the author, 
and Mr. CLOTHIER, in seconding the vote, remarked that Mr. 
Andrews had always given his fel!ow-workers the benefit of his 
experience and difficulties, In fact, he knew no engineer who was 
always more ready and willing to do во. He considered they all 
owed him a debt of gratitude on this account. 


PEEBLES TRAMWAY MOTORS. 


Tan Peebles (Type S) tramway motor is a good example of the 
more powerful das of tramway motor used on British tramway 
systems, being adapted for use either with medium weight cars 
making fast schedules over hilly roates, or for heavy cars on easier 
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Fic. 1 —Снлвлстевівтіс Cunves or Moror, Tyrs 8. 


systems, It will be seen from the curves, fig. 1, that, on a one- 
hour rating, tested stationary and totally enclosed, the outpat of 
the motor is 35 B.P., measured at the car axle, the effisiency with 
gears at this load being about 85 per cent. The efficiency is main- 
tained very bigh over an unusually long range. 

Ia external furm and in the arrangements for suspension, &o., the 
Peeb'es motor is in conformity with the best modern practice, such 
as hae now been practically standardised. The frame is of cast 
steel of the best quality, of .roughly octagonal form, divided 
borizontally, the upper half of the frame carrying both the armature 
bearings aod the car-axle bearings. Large doors in both halves 


`~ 


Fic. 2.—Мотов wITH SHELL OPEN. 


provide access to the commutator and brush gear. By loosening 
one or two bolte, the lower balf of the field frame may be swung 
away from the upper half, and the motor is thus completely opened 
out for inspection over the pits in the car-shed (fig. 2). Itis, turther, 
a simple matter to remove the lower half field, and also the armature 
in its bearings, if required. 

Each of the motor bearings is provided with two lubricant boxes 
fitted with spring lids and gaskets, and thus either oil or grease can 
be used, or both. The motor bearings are of gun-metal, each 74 in. in 
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length x 32 in. diameter, the maximum diameter of the motor 
sbaft being 44 in. The axle bearings are babbitted, and are 4 in. х 
71 in. in standard motors, but the axle boxes are so arranged that 
a different size of shaft can readily be taken. The motor besrings 
are made of gun metal on account of the desirability of avoiding 
wear in these bearings, to prevent апу liability of the armature 
touching the fields. 

The leads are, as usual, brought out independently through in- 
sulating bushings from the lower halves of the fields, in order to 
avoid trouble when opening up the motor. 

The motor has four inwardly projecting solid poles, fitted with 
long extended pole shoes of a form which absolutely prevents spark- 
ing, except at very heavy over-loads. 

The field coils are of copper wire of ample section, carefully 
wound, taped and varnished, baked several times and insulated 
from the frame with press-spahn and mica. The weight is kept off 
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Fig. 3.—InTEBIOR OF CONTROLLER. 


the pole tips by the use of substantial cast-iron clamps. It will be 
noticed that laminated poles are not used; Messrs. Bruce Peebles 
have never believed in the lamination cf field circuits for con- 
tinuous current machines, regarding this practice as a sarvival from 
the days when continuous current armatures were made with a 
small number of teeth and large slots, and when, in consequence, 


Fic. 4.—ABMATURE OF Түрі S. MOTOR. 


the eddy currents caused in a solid pole face were quite consider- 
able. With such armatures as are used in the Peebles motor, having 
a very large number of slots, these eddy currents are reduced to a 
negligible figure. | 

From & commercial point of view the ure of solid poles has the 


advantage of making a somewhat more liberal design of the other 


portions of the motor possible, and thus improving the output, com- 
mutation, and efficiency of the motor. The armature, fig. 4, has 49 
slots, and 147 segments in the commutator. The latter is cf ample 
depth, and allows about f in. reduction in diameter; owing to the 
special form of pole-piece which is adopted with the solid poles, 


. holidays. 


the sparking is reduced to a minimum which greatly prolongs the 
life of the commutator. 

The armature core plates are clamped between end plates of the 
form usual in traction motors, and the windings are held in place 
by four bands insulated from the core and windings by mica. 
Additional bands over the ends of the conductors both at the com- 
mutator and at the other end of the armature prevent spreading of 
the coils, should the armature attain an undue speed. The árma- 
ture has further been designed with very small fly-wheel action, 
thus reducing the amount of energy dissipated at every stop, and 
reducing the amount again stored up in the armature at startiog. 

The brusbes, which are of carbon, slide off machined surfaces in 
substantial box type brush-holders, and are pressed down on the 
commutator by suitable triggers. The brushes are very easily 
removed, the type of brush-holder beiog the simplest possible. 

The weight of the motor complete, together with the bearings, 
brasses and pinion gear and gear case, is approximately 1 ton. 

Any type of suspension can be arranged for if required; as a 
general rule, however, the nose type of suspension is found most 
satisfactory. 

The motors are, of course, ordinarily used in pairs on a car with 
series-parallel control. The controller used, fig. 3, is of the magnetic 
blow-out type, and has in all three drums:—4A main drum at which the 
breaking of the circuit in service always takes place, a reversing 
drum, and a further small drum actuated by a rack from the main 


Fia. 5.—Tyes S. Moros, COMPLETE WITH PINION. 


dram, the positions of the contacts on which determine whether the 
motors are connected for braking or running. The controller has 
five series and four parallel running positions, beaides four positions 
intermediate between the first parailel and the last series notch, 
and there are also seven braking positions for use with ordinary 


. service rheostatic braking, or with an electro-magnetic biake. 


A large blow-out coil is fitted to reduce spsrking at the contacts, 
апа а number of breaks in series are arranged for when а heavy 
current bass to be broken; fort instance, in turning from the first 
series notch of the (ff position; the current is broken at віх 
points in series under the influence of the magnetic blow-out. 
Provision is made for catting out eitber motor should, it be injured, 
and with one motor cut out it is impossible to move the main handle 
5 ess controller beyond the last series position with no resistance 
D circuit. Е 


ELECTRIOAL INDUSTRY IN JAPAN. 


Tun position of electrical development in Japan, like everything 
else relatiug to that remarkably progressive country, is of gresg 
interest just now. We, therefore, publish from the New York 
Electrical World and Engineer, the accompanying curve which 
shows the growth ia the total capacity of Japanese central electric 
light stations between the years 1888 and 1903. This curve is taken 
from a chart compiled by the Nippon Derki Kiokwai,-the Japanese 
Electrical Association, which as-ooiation was founded in 1892 for 
tbe purpose of investigating and reporting on matters of importance 
to the electric light іт dustry ; to represent the industry before the 
Government. to publish its proceedings, popularise ele tricity, and 
maintain in Tokio & permanent electricalexposition. The member- 
ship of the association is divided into three classes, namely, 
honorary members, individual members and companies and firms. 
A general meeting is held annually, and intervening general 
meetings may be called by the president. The executive committee 
meets monthly. The fee for individual members is $2 per year. 
The fee for companies and ti:ms is graded according to the paid-up 
capital of such members, and raages from $200, corresponding to 
$1,000,000 capital or over, to $10, cu: responding to $100,000 capital 
or less. Only members of the association are allowed to exhibit 
their goods in the permanent exhibition building in Tokio. The 
building is open 12 hours each day, excluding Sundays and national 
All expense connected with the arrangement of exhibits 
for special electric lighting or for operating machinery is borne by 
exhibitors. A library is also maintained in the building for the 
benefit of members of the association. In case of applications for 
purchase, the authorities in cbarge of the building offer every 
facility toward bringing the purchaser in communication with the 
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seller. The total area occupied by one exhibit is not allowed to 
exceed 3 ob. ft. and the total weight cannot bs over 1 ton. 

From the same electrical contemporary we gather that in October, 
1904, Japan took from America over 100 per cent. more electrical 
machinery than in October, 1903, and increased its imports of steel 
: and manufactures of steel ordered from the United States. The war 
between Japan aud Russia has had the effect of fnore than trebling 
American exports of electrical machinery to Japan. In the 10 months 
ending October last Japan took $899,199 of American electrical 
machinery as against £251,168 for the 10 months ending October, 
1903. “ 

According to the Vossiche Zeitung, Germany's trade with Japan in 
electrical goodssuch as accumulators, lead cells, cables, electric motors, 
telegraph and telephone appliances and instrumente, lamps, &., shows 
а considerable increase. Our contemporary says that Germany has 
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eurpareed Er gland and ranks secor d, the United States being first, 
and also that the Japarese manufacturers have not accustomcd 
themselves, and will rot do во, for a long time to come, to look 
upon a trade mark as a guazentee of an invariable quality and work- 
mansbip. In electric motors, English and American competition 
are the only factors which enter into consideration, and with a 
proper display of energy this field cannot fail to widen. 

This information is made in Germany, where some writers and 
traders affect the belief that the British are no longer a great 
nation of shopkeepers as tbey once were. In this connection it is 
interesting to draw attention to the statement appearing on another 
page of this issue, which announces the despatch of a big consign- 
ment of British electrical plant, &o., for Tokio. 


NEW PATENTS APPLIED FOR, 


ame expressly for this Journal by W. P. Тномрвон & Co., Electrical Patent 


ts, 822, High Holborn, London, W.C., and at Liverpool, to whom all 


genis 
inquiries should be addressed. 


27,698. "Improvements in vapour electric apparatus." C. P. STEINMETZ. 
(Date applied for under Patents Act, 1901, December 19th, 1008, being date 
of application in United States) December lyth. (Complete.) 


27,668. ''Improvements in kummeters or instruments for the measurement 
of wave-lengths in wireless telegraphy." J. A. FLEMiING, December 19th. 


27,702. Method of winding for asynchronous electrical machines for pro: 
ducing a variable number of poles in the proportion of 1:2,"  SIEMENs- 
BeuccKEBT WERKE Grs. М1твЕв Hatt. (Date applied for under Patents Act, 
1501, February 13th, 1904, being date of application in Germany.) December 
19th. (Complete.) 


27,705. "improvements in alternating current electric motors." B. G. LAMME. 
(Date applied for under Patents Act, 1601, February £"th, 1904, being date ої 
application in United States.) December lyth. (Ccmplete.) 


27,707. The manufacture of an indestructible filament for gas and electric 
lamps for lighting and beating purposes.’ G. Micuaup and E. DkLasoN, 
December 19th. 


27,718. ‘* Process for the formation of incandescence bodies for electric incan- 
descence lamps." W. P. THomrson, (Deutsche Gasgliihlicht Akt.-Ges.) 
December 19th. (Complete.) 


27,714. “Electric incandcscence lamp with incandescence body fused in the 
conducting wires." W. P. TnuoxrsoN. (Deutsche Gasglühlicht Akt.-Ges.) 
December 19th.  (Complete.) 


27,755. ‘Improvements in counting and mechanism more especially intended 
for use with electricity meters." H, Алох and О, RvNcE. December 19th, 
(Complete.) 


27,762. Improvements in electrical apparatus for regulating and distribute 
ing electric currents." C. G. CoxkAbl. December 19th, 

27,773. "Improvements in and relating to the electro-deposition of metals 
or alloys on aluminium." C. Mason. December 20th. 

27,193. "Improvements in the method of and means employed for support- 
ing and connecting the trolley wires of overhead electric systems," T. Dawaon, 
December 20th, 

27,156. “Improvements applicable to electric installations." Е, KERSHAW 
and W.J. McSwEENEY, December 20th. 

27,804. ‘Improvements in self-regulating dynamos for train lighting and 
апа! gous purposes.“ C. D. CHARLESWORTH. December 20th. 


27,931. " Improvements in incandescent electric lamps.“ W. Оосітом, 
December 20th. 
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27,849. ‘Improvements in electric tool drivers." P. A. Newton. (The 
American Inventions Co., United States.) December 20th. (Complete.) 

27,859. “Improvements in and relating to vrelf-acting cell-switches.” 
ELECTRICIrATS AKTIEN GESELLSCBAFT. December 20th, (Complete.) 

27,860. “Forming tank for accumulator elements.” W. GARDINER, Decem- 
ber 20th. (Complete.) 

27,861, ** Accumulators.” W. GARDINER. December 20th. (Complete.) 

27,862. Accumulators," W. GarpixEr. December 20th. (Complete.) 

27,869. “Improved construction of lock and electrical contact. maker and 
breaker for lifts.” A. C. Bursett and J. 1йиснмох›, December 20th. 

27,887. ‘Improvements in vapour elec'ric apparatus.“ E. WEINTRAUB, 
December 20th. (Date applied for under Patents Act, 1901, December 21st, 
1903, being date of application in United States.) (Complete.) 

27,900. Secondary batteries.” W.GanpiNER. December 20th. (Complete.) 

27,901. Storage cells.“ W. GARDINER. December 20th. (Complete.) 

27,902. ‘Secondary batteries." W. GARDINER. December 20th. (Complete.) 

27,903. Secondary batteries and grids therefor.” W. GARDINER. December 
20th. (Complete.) ; 

005 *Becondary batteries.“ W. Слкохьк. December 20th. (Com- 
р ete.) 

27,905. ''Grid or element for secondary batteries." W. GARDINER. Decem- 
ber 20 h. (Complete.) 

27,903. ‘Improvements relating to magneto-electrio ignition devices for 
explosion engines.“ G. MicnarkEs. December 20ch. 

27,918. "Improvements in telegraphy.” R. J. SHEEHY. December 20th. 
(Compltete.) 

27,916. Improvements in locking apparatus for watchmen's electric con- 
trols and the like," Н. HiNDpEnsiN, December 2Uth. (Complete.) 

27,926. “Improvements in or connected with electric demand or rebate 
indicators." F. M. Lewis and Tur Rison Manvractrrina Co, Lro. 
December 21st. 

27,929. Improvements in electrically-operated block signalling apparatus.” 
C. W. S. Tensrnz. (Date applied for under Patents Act, 1901, December 22nd, 
1903, being date of application in United States.) December 218%. (Complete.) 

27,950. "Improvements in fused electric motor switches." F. J. E. CLARKE 
and С. A. Pore. December 21st. 

27,9856. ''Improvements in or relating to storage and other batteries.“ THE 
N.B. ELECTIUC STORAGE Co., Lro., and J. T. NIELETT. December 2186. 

28,0018. “ Improvements in safcty discharge apparatus for excessive voltages 
in electric circuits," Siemens Bros, & Co., LI. (Siemens-Schuckertwerke 
G.m.b.H. Germany.) December 21st. (Complete.) : 

28,036. Means for automatically connecting up with each other the sub- 
scribers to telephone exchanges." J. Peticky, I. Cizex, and F. BUCHANEK. 
December 21st. (Complete.) 

28,044. “Improvements in electricity meters." S. Маттнь WR. December 21st. 

28114. "Improvements in automatic controlling apparatus for operating 
electric switches or cut-outs," С. M. Dorman, R. A. Smith, and Н. G. Baces, 
December 22nd. 

28,123. “Improvements in and relating to electric ignition devices for in- 
ternal combustion engines," J. Paxman and D. Paxnan & Co., Lro, December 
22nd. | 

28,1128. ‘Improvements in, and connected with, counting apparatus for 
electric current, gas, water, or similar meters.“ Е. DIERMANN, December 
22nd. (Complete.) 

28,129. ‘‘Improvementa relating to permeable diaphragms for use in eleo- 
trolytic cells, filtering apparatus, and like purposes." H. Hirtz. December 
22nd. 

28,147. “Improvements in, or relating to, electric vapour apparatus, espe. 
cially electric lamps of the character known as electric vapour lamps, or vapour 
arc lamps, in part applicable to other electric vapour apparatus.” C. O. 
Bastian. December 2znd. | 

28,104. "Improvements relating to the manufacture of light emitting bodies 
for electric incandescent lamps." H.KuseL. December 22nd. 


28,156. ‘Improvements relating to the construction and ventilation of field 


coils of dynamo-electric machinery." Tue PRO NIX Dynamo MANUFACTURING 


Co., LTD., and R. Pout, December 22nd. (Complete.) 

28,157, “Improvements in, and relating to, actuating apparatus for magneto- 
electric spark ignition apparatus and the like." G. A. UNTEKBERG. December 
22nd. (Complete.) | 

28,163. “Improvements in telephone systems.“ J. Үосхо. December 22nd. 

28,166. ''System of connections for the generation of electric oscillations." 
G. Eicuuonn, (Date applied for under Patents Act, 1001, December 20th, 1908, 
being date of application in Germany.) December 20th. (Complete.) 

28,176. "Improvements in the method of, and means employed for regulating 
Hr energy in ап alternating-current circuit," H, Еммотт. December 

rd. 

22,138. "Improvements in telephone indicators." W. AITKEN. December 

rd. 


28,211. An improved electric lamp for use by divers and others under 
water," J. B.Sikwanr. December rd. . 

28,212, "Improvements in connection with trolley poles for overhead electric 
traction.“ F. G. SdcrinnEkLIL. December 23rd. 

28, 235. Improvements in electric arc lamps." J. W. Ewart. December 
23rd. 

28,252. ‘Improvements in or relating to electrical switches, plugs and the 
like.” W. W. Strove and G. H, WII. December 28rd. 

28,254. ‘Improvements in electric telegraphs.” Е. RircHiE, December 
28rd. 

28,265, “Improvements in electrical relays." Е. Нїтсн:к. December 28rd. 

2-268. ‘Improvements in and relating to telegraph transmitting instru- 
ments.“ F.H. W. HicciNs. December 23rd. 

28,770. “Improvements in or relating to safety devices and appliances for 
use In connecuon with suspended electric conductors," A. C. Bray and W. 
AITKEN, December 23rd, 

28,278. "Improvements in instruments for indicating the charged or un ; 
charged condition of electric cables or other electric appliances." W. M. 
Тнонхтох. December 23rd. 

28,301. “Improvements relating to electric welding." S, Z. DE FERRANTI 
December 23rd, 


Correction.- The names for Patent No. 27,179, mentioned on p. 1088 of our 
last issue, should be N. P. Andrew and T. M. M. Johna (not Macduff). 
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Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
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1904. 
ELECTRICAL AtPranatts FOR BEPARATING COKE FROM CiNbERS AND OTHER 
Suustances. H. Le Large. 0,799, March 9th. 


ELECTRICAL ArPAKATUS FOR AIMING AND SHOOTING Practice, The firm of 
C. Lorenz. 6,116. March 12th. 


ELECTRIC AccUMUCLATOnw, H. Contal. 6,182, March 12th. 
ELECTRIC Авс LAurs. H. Beck. 6,805. March 16th, 
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THE REGISTRATION AND 
REMUNERATION OF WIREMEN. 


AT a meeting of the Electrical Contractors’ Association, 
held on the 10th inst., a short paper was read by Mr. 
Frank Suter on “The Workman and his Wages.” The 
object of the paper was to advocate that “all workmen 
employed in the electrical business ? hond pass a technical 
and practical examinatien." By “electrical business," the 
author obviously referred only to that part of the electrical 
industry known as contracting. In advocating a wireman's 
examination, he mentioned the fact that the artisans in other 
trades, including plumbers, had to pass examinations. T'he 
letters “ R.P.” after a man's name indicate that he is а regis- 
{егей plumber, and are a sort of guarantee that the man 
knows his business. It was not suggested in the paper 
referred to that а wireman who passed the proposed exami- 
nation shonld write * R.W." after his name, but some 
system of registration was apparently aimed at. 

The author's proposal was that “А committee be 
appointed to draw up examination papers in different, grades 
for our workmen to pass;" and that those who passed such 
examination shonld receive higher wagea than others who 
could not, or would not. 

It is a committee of the Contractors’ Association, then, that 
is to be the examining body. It would be a pertinent 
question for a wireman to ask, “ And what are the qualifica- 
tions of my examiners ? " According to Mr. Suter, ** We 
who pay trade union wages and have educated and thoroughly 
taught our men their business, have to compete with bell- 
hangers, builders, decorators, paper-hangers, &с. But 
these people style themselves “ electrical contractors,” and 
many of them have probably passed trade examinations, 
Examination papers set for the building trades contain 
questions on electrical work, it being recognised that 
electrical wiring is, or may become, a branch of the building 
trade, and before long, if it is not already the case, electrical 
questions may be included in the plumbers’ examination also, 

It is possible, then, that many of these trade rivals and 
competitors are really more fitted to carry out electrical 
work than some self-styled electrical contractors, whose only 
qualification is that they have held a ladder for a wire- 
man, or have worked as labourers on a building in which 
electric bells have been fitted. One of the objects of the 
Contractors’ Association is, we believe, to try to weed out 
these undesirable aliens, but in the present state of the con- 
tracting business it is doubtful whether a wireman, who really 
knew his work, would attach any importance to a certificate 
issued by any association of contractors, when the only 
contractors he knew would themselves fail to pasa the 


Я 


simplest test. | 

The facts are that while there already exists a Wireman’s 
Examination, viz., the City and Guilds Institute Preliminary 
and Practical Examination in Electrio Lighting, the con- 


tractor himself need have no qualifications whatever. 
D 
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It is somewhat inconsistent of Mr. Suter to look upon it 
as а virtue that he pays the trade union rate of wages, and 
yet maintain that * a good mechanic is worth three duffers." 
Trade unionism never taught him this. His own experience 
is absolutely opposed to the trade unionist idea, for, in his 
paper, the author says: “A skilled workman saves the 


employer in many ways. He is more careful in the planning - 


of his work. He is less wasteful, and the more he under- 
stands his business, the better for the contractor. He has a 
knowledge of the amount and the size of the material he 
will require for his work, he is not always sending to your 
stores for material; when asking for fittings be will not forget 
screws, holders, blocks, £c. He requires less supervision, 
and enables you to look for other work, and at the same time 
feel that the work you are responsible for is being carried 
out to the specification.” 

. And the man who does all this is paid the trade union 
rate of wages. the same as the duffer!” 

Here ia à man who, to all intents and purposes, holds his 
employer's reputation in his hands; it rests with him 
whether the work pays or not, and whether or not it 
complies with the specification. It ів he who really maps 
out the installation and carries it through. The contractor 
secures the contract, but he does the thinking. He takes 
his trade union rate of pay—sometimes; and the contractor 
takes the profit. Well might the author exclaim to his 
hearers, * You know to your cost that the average wireman 
does not think. Why should he? You have never made it 
worth his while.” 

And it is now proposed to make it worth his while by 
offering higher wages to the mau who passes an examination. 
Now, а mau may pass twenty examinations and still not have 
the qualifications enumerated above—dqualifications which 
may be summed up as the ability to carry a job through 
satisfactorily and profitably. 

If, as the author saye, the employer has no time to“ do 
the thinking; if he“ has enough to think about iu 
obtaining the work;" then surely he should adequately 
remunerate the man who does the thinking for him. 

, Electrical contractors are, generally speaking, opposed to 
any bonus system of payment, although such systems have 
been tried with some measure of success; but the payment 
of a uniform maximum wage to all who pass an examination, 
and a less wage to others, will, whilst tending to raise the 
general standard of wiremen, not offer any advantage to the 
man who thinks. 


TRADE UNIONS AND THE UN- 
» EMPLOYED. 


THE report of the Conference of representatives of the 
leading trade unions, which was convened for the purpose of 
considering the unemployed problem, was recently published. 
In view of the fact that the Conference included amongst its 
members many labour members of Parliament, and all the 
more prominent labour leaders, the report may be taken to 
voice the opinion of trade unionism. It is a pretentious 
and, to our mind, an ominous document. Pretentious, 
because it affects to explain, in a few words, the cause of 
unemployment; ominous, because in prescribing for the 


relief of those who are out of work, the trade unionists take . 


the opportunity of showing us that it is still their policy to 
Oppose any industrial development which, from their some- 
what narrow point of view, may lead to the employment of 
fewer workmen. Some of the proposals are so ludicrous that 
they hardly deserve notice ; but as the conference purports 
to speak on behalf of “ labour,” it may be as well to listen to 
acme arguments on the other side. 


The preamble to the Report is couched in the following 
terms :— 


1. PRERAMBLE.—Tbat this conference is of opinion that the main 
cause which leads to large nambers of men being without employ- 
ment is due to the abeence of organisation in industry, intensified 
by the increased introduction of labour-saving appliances unaccom- 
panied by an adequate reduction of the hours of labour or a 
sufficient incresse in remuneration; the displacement of men by 
women and young persons threuzh the introdaction of automatic 
machinery; the absence, particularly in Government works, of апу 
attempt to regulate the distribution of work ғо as to maintain em- 
ployment at an even level, thereby causing alternate periods of rush 
and stagnation ; the fact that the financial resources of tbe country 
&re being constantly drained in avoidable wars and extravagant 
expenditure. 


It is not altogether clear what is meant by the “ organica- 
tion in industry,” the alleged absence of which is said to be 
the cause of large numbers of men being out of work. 
Inasmuch as the report comes from trade unionists, we can 
only assume that they are deploring the fact that, in spite 
of all their efforts, the trade unions are not sufficiently 
powerful. As they do not seem to be confident that this 
is the sole reason why workmen are ont of employment, the 
members of the Conference fall back upon their old protest 
against labour-saving machinery; complain of the employ- 
ment of women and young persons, and make the bold 
assumption that it is the duty of the Government to to 
regulate the diatribution of work that there should no longer 
be alternating periods of prosperity and slackness in any (?) 
trade. The whole tenor of this preamble is extraordinary, 
when we consider that it has the sanction of all the influen- 
tial leaders of labour. 

The second paragraph of the Report makes the sweeping - 
assertion that all the existing methods of relieving the un- 
employed are defective and inadequate, if not positively 
harmful; and in paragraphs 3 and 4 the Conference makes 
proposals which, we presume, it considers to be all- sufficient. 

It is here suggested that the first essential in dealing with 
this question ia a more systematic regulation of industry, as 
a means to which it is suggested :—“ (a) That the Govern- 
ment be urged to regulate the distribution of work under ita 
jurisdiction, so that the necessity to discharge workmen will 
be obviated ; (^) that the principle of regulating the dis- 
tribution of work with the object as stated in Clause (a) be 
urged by the Government upon all public bodies, and recom- 
mended to private firms; (c) that the practice of working 
overtime be generally diecountenanced ; (d) that local 
public bodies, similar to those formed under Mr. Long’s 
recent scheme for London, with the addition of a consider- 
able proportion of the direct trade union representation, shall 
be permanently establiehed in all localities throughout the 
country.” | 

We undertake to say that no Government which hoped to 
retain the confidence of the electorate could ever attempt to 
tamper with the law of supply and demand in the manner 
suggested. What seems to be desired, is, that at a time when 
there is urgent need for the employment of extra hands on 
public works, the Government should resist the temptation 
to give temporary employment, in order that the permanent 
rtaff should bave sufficient work to do all the year round. 
How such а proposal could be worked upon a sound financial 
basis, the Conference does not pause to inquire. © Regular 
employment at whatever cost is to be the sovereign cure for 
every ill. In our view, it would be mere waste of time to 
urge this proposal upon the present or any other Government, 
and it is hardly necessary to add that it would be idle for the 
Government in its turn to make a representation to any 
employer of labour that it was his duty to во conduct his 
business ав to give unintermittent employment to his work- 
men. 

As to the suggestion that overtime sbould be dis- 
countenanced, we wonder what the opinion of those work- 
men who are sometimes asked to work overtime would be 
upon this part of the report. We have no doubt that a 
plebiscite of members of trade unions would support the 
suggestion of the Conference ; but we suppose that skilled 
workers generally understand the advantages of * making 
hay while the sun shines.” 

The suggestion that the Government, has it in its power 
to remedy the evil is followed up in Paragraph 4, where it 
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is proposed that works of public utility be commenced and 
carried ont by the Government without delay. Amongst 
other “ necessary " works, the following are enumerated :— 
The improvement of the Thames; coast protection against 
the encroachment of the sea and general reclamation of the 
jand saved from such encroachment; necessary harbour 


works, and work already decided upon in connection with | 


the Postal and other Government departments; the acquisi- 
tion by the Government of waste lands at present unfit for 
agricaltural purposes, with a view to afforestation. It is 
also suggested that the practice followed by public bodies 
of refrain'ng from putting work in band during the winter 
months, be, as far as possible, modified, in order that 
workmen may be more regularly employed throughout the 
year. 

The proposal that the public money should be expended 


upon the above laudable objects comes well from the . 


members of the Conference who, in another breath, have 
said that the resources of. the country are being wested in 
“ extravagant expenditure”! In their view, apparently, no 
expenditure is extravagant so long as it provides employ- 
ment; no unbusinesslike conduct on the part of a local 
authority or other public. body should be called in question 
if it provides work for the workman. Їп the meantime, the 
opinions of the income-taxpayer and the ratepayer are to be 
wholly ignored. | 

Space does not admit of our entering further upon the 
consideration of this Report. We have said enough to 
show that, for our part, we do not agree with the proposals 
which it contains. 

It is а matter for surprise that those who have held the 
fundamental tenets of trade unions for a number of years do 
not change their tactics, if not for good and all, at least by 
way of an experiment. Weare far from saying that the trade 
. unions alone are responsible for the trade conditions which 
have led to the lack of employment, from which so many 
good workmen are suffering at the present time. To 
attribute lack of employment or dullness of trade to ару one 
cause would be to shut our eyes to the fact that trade 
depression is due to a number of causes, which happen 
to operate in опе direction at one time.  But—to 
take one example—may not the determined opposition of 
trade unions to labour-saving machinery and overtime for 
а number of years have had some undesirable effect ? 
Whatever the reason, the year 1905 has opened with wide- 
spread lack of employment. Having tried a policy of 
antagonism. to employers, and having found. it wanting, 
might not the trade unions be prevailed upon to adopt 
a policy of conciliation? Would it not be possible for 
them to urge upon every workman the desirability of 
making the best use of his talents when work is plentiful, 
and so making provision for the time when his employer is 
compelled to work half-time or shut down altogether? In 
so far as it endeavours to inculcate a policy of thrift, no one 
can deny that the trade union is an admirable institution. 
Thrift is becoming more and more necessary amongst the 
working classes, in view of the fact that the tendency of 
modern times is to employ younger men. It was stated only 
the other day, ata meeting of miners in Glasgow, that, owing 
partly to the influence of the Workmen’s Compensation Act, 
a man is discharged as soon as the grey hair begins to make 
its appearance in his head. In spite of this, the members of 
the Conference wholly ignore, or, at any rate, refuse to 
ше the fact that it is the duty of each man to help 

imself. 


The Telephone THE announcements which have 
Purchase Question. appeared during the past week on the 
question of the telephone purchase would seem to indicate 
that some substantial progress has been made with the 
negotiations between the Natione! Telephone Co. and tle 
Postmaster-General, Certain rumours on the subject had 
their effect upon the National Telephone shares at the end of 
lust week, and there wis a good deal of matter let off in 
the daily Press as well. 
the Postmaster-General was no doubt intended to allay any 
excitement or to prevent too much discussion before the tern 8 


The official communication of 


* 


some local reflections. 


of the proposed arrangement are known, but although he 
says that “there is no foundation for recent rumours that 
the business has been acquired by the Government," he adds 
that the negotiations are still proceeding. And that being 
во, 16 seems to us to be altogether premature for newspapers 
or experta to attempt to offer criticisms: as to whether 
the bargain—whose terms and conditions, not being 
settled, cannot be divulged—is a good or bad one (see 
Daily Chronicle, January th). Although no furtber 
‘official announcement will be made before Parliament 
meets, it is satisfactory to know that the pourparlers which | 
were, are now negotiations, and these negotiations may 
shortly be brought to a satisfactory conclusion. Lord 
Stanley, last session, gave an undertaking that no 
agreement between the State and the company shonld 
become binding until Parliament itself had had an oppor- 
tunity of considering it. Parliament is timed to meet, early 
in February, to that there is not now long to wait for some 
more definite pronouncement on this important question. 


A CERTAIN well-known contemporary, 
whose contents are perforce ''gassy," is 
treating the readers of its curreut issue to & 
crude pictorial effort, the exact interpretation of which is, tosay 
the least, very obscure. To put the matter plainly, our gas 
friends app ear to ke suffering from a bad attack of “ swelled 
head,” & complaint which has been exceptionally prevalent 
with them since tbe holding of their exhibition at Earl's 
Court. It is possible that they have not fully recovered 
from the light-headed, semi-cooked and poisoned condition in 
which visitors to the above exhibition escaped therefrom. 
At any rate, some excuse must be found for the perpetrators 
of the pictorial enigma described below. Picture to yonr- - 
self a vessel of curious shay e—in fact a “sheer hulk ”—with 
sails bellied ont to the breeze, although absolute calm: 1eigns 
on the mirror-like sea; the side of the ship is illuminated 
with the magic word Gas, casting, as might be expected, 
On the horizon, and half ont of 
sigbt, is shown a rising or setting sun, labelled“ electric 
light" and * waning,” the latter word having apparently 
been added (aot without good reaeon) to convinee 
readers, against tle evidence of their senses, of the 
inferiority of the sun (ele tric light) as compared with the 
illuminated Gas ship as a source of light. 

Our gas friends may congratulate themselves that the sun 
(alias electric light) has nct waned comyletely, otherwise 
their phantom ship would have been undiscernible.in the 
outer darkness.  Basking in the (symbolical) light of the 
sun, readers of the ELECTRICAL Review will heartily 
sympathise with the, mariners in their frail craft, recognising 
that long after the latter has been relegated to a place among 


“ Ships that Pass in 
the Night." 


. the memories of the past, the former will still remain, unsuper- 


geded, the light and energy of the peoples of this earth. 
ee MG, 


DISCRIMINATING RELAYS AND 
CUT-OUTS. 


By M. B. FIELD. 


IT is difficult to account for the mystery which is usually 
supposed to surround the design and operation of discrimina- 
ting relays and cut-outs for alternating-current circuits. 
For example, it is not infrequently stated that one type of 
relay* works well under certain conditions, and fails to operate 
under other conditions ; while a second type will perform its 
functions in the latter case, but breaks down in the former. 
Hence, a vague impression exists among many engineers that 
no rel’y (short of one possessing superhuman intelligence) 
can be expected to discriminate correctly in every one of the 
multitudinous cases which may be presented to it, and answer 
unfalteringly the vital question“ Must the circuit be 
opened or not?” That this impression, if it exista, is a 


* What is stated here with reference to relays is equally appli- 
cable to out- outs, à | 
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mistaken one, will here be demonstrated. The criterion as 
to whether a discriminating relay should operate under any 
given condition is a perfectly definite and simple one, as we 
shall see later on. In the writer's opinion much of the 
difficulty of the subject is solely due to the unfortunate 
designation “ reverse-current” relay. This is undoubtedly 


a misnomer. What exactly is meant by reverse-current 
when dealing with alternating-current circuits? In con- 
nection with continuous-current circuits, the phrase is 
a perfectly legitimate one, and presents immediately a definite 
conception. If we adopt the usual convention as to the 
direction of flow of a current, we can consider a “ forward 
current" as one flowing in the direction in which the 
E. M. F. acts, and a current flowing in the contrary direction 
as в “reverse current.” Ог we may adopt the convention 
that a current flowing into the “a” terminal of a given 
piece of apparatus inserted in the circuit (e.g., a relay), and 
out of the “в” terminal, is a forward current, apart from 
all consideration of the direction of the EM.F. In this 
sense а polarised relay can discriminate between a forward 
and a reverse current without reference to the E. M. F. at all. 
Such a polarised relay is undoubtedly the correct principle to 
adopt in the case of continuous-current circuits, since its 
action and adjastment is independent of all variations in the 
supply voltage. Thus, should an excessive reverse-current 
cecur which had the effect of reducing the supply E. M. F. to 
nearly zero value, the relay would still operate; while a 
forward-current, however large, would be ineffective in this 
respect. | 

In the case of an alternating-current circuit, the matter 
must be approached in a different way altogether. А 
current which a£ every instant is flowing in the direction in 
which the generated E.M.F. acts, is undoubtedly a * forward 
current," while a current, which a£ every instant flows in the 
opposite direction is a “ reverse current; the firat is in phase 
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with the E. M. F., the second is 180? out of phase. This is 
all quite obvious, but what about the cnrrent lagging or 
leading by 90°? During half of each cycle it is flowing in 
the same direction as the E.M.F.; during the other half 
cycle it is flowing in the opposite direction. Such a current 
is consequently neither a forward-currept nor a reverse-cur- 
rent, and, whatever its magnitude, should not cause a so- 
called reverse- current device to operate. 

Now, let us consider a current which lags, say, a little 
more than 90°, behind the E. M. F. (fig. 1). We have then 
flowing in the circuit two currents superimposed, viz., o A 
and о B, not figuratively, but actually and really, these two 
currents exist. Now O A is, as we have seen, neither 8 
forward nor a reverse current—as far ая the relay is con- 
cerned, it is а nonentity. о B isthen the only current we 


have to consider, and it will be noted that it is the power 
component of the current c. In fig. 1, o B is at every 
instant flowing in the opposite direction to the E.M.F.; 
hence, although the current c flows in the circuit, the 
reverse current is not o but o B. Had c lagged 
behind the E.M.F. by ап angle less than 90? (fig. 2) there 
would have been no reverse-current, but a current of ampli- 
tude o в’ flowing in the same direction as that in which 
the E.M.F. acts, 

The criterion, therefore, which must alone decide the 
operation of a successful relay is :—Is the power component 
of the current in the same direction or opposite direction at 
every instant to that in which the E. M. F. acts? 

Having determined the specifio condition or criterion which 
decides whether the ideal relay must operate or not, it is 
obvious that we have also determined the condition which 
must be made the controlling principle of the relay in other 
words, the working principle of the relay must be so 
chosen that whenever this specific condition is absent, 
no matter what the other circumstances of the case may 
be, no tendency to operate is experienced by the relay. 
On the other hand, given the specific condition, viz. :—the 
existence of а reverse-power component of the current, how- 
ever small, a tendency to operate must be experienced by the 
relay. We do not say the relay must operate, it may be 
inconvenient to make it too sensitive, or it may be wished to 
introduce a time element, but we reiterate that if the current 
has a component representing reverse-power, however small, 
a tendency to operate will be experienced by a properly 
designed relay, while a component representing forward- 
power, though it may be large enough to destroy the relay, 
will not produce any tendency to actuate its mechanism. 

In the past numerous relays have been designed, which, in 
given circumstances, have proved unsuccessful, and the 


- reason for this has not been that they were too sensitive or 


not sensitive enough, that they were too sluggish, or not 
sufficiently sluggish, but simply that the underlying principle 
controlling their movements did not necessarily coincide 
with or involve the single criterion which alone must deter- 
mine the action of a successful relay. Thus, whereas the two 
conditions (viz., that which actually controlled the relay 
mechanism, and that which theoretically alone should con- 
trol it) in numerous cases were co-existent, they were not 
necessarily so, and instances arose when this was not the 
case ; hence the failure of the relay. | 

The question therefore arises, how are we to enable the 
relay to judge whether the main current contains а reverse 
power component г Clearly we must provide the relay with 
a sample of both the main current and the supply E.M.F. (in 
this latter respect it differs radically from the continuous 
current device). These samples, which must be produced in 
their correct phase relations, are usually obtained by the aid 
of current and potential transformers. We must then leave 
it entirely to the relay to discriminate. 

If properly designed it will sift out the power from the 
wattless component of the current sample, compare this a8 
regards direction with the sample of E.M.F. and make up its 
mind accordingly. 

How, then, must the relay be constructed to enable it to 
achieve this result ? 

A simple differential solenoid is manifestly wrong, since a 
current, whether forward, reverse, or wattless, if large enough 
to swamp the effect of the shunt winding, would operate the 
relay. Such was pointed out by Mr. Leonard Andrews in 


bis recent interesting paper on the subject, read before the 


Manchester Section of the I. E. E. 

An obvious way to meet the case is by the use of a watt- 
meter relay, pure and simple, since reverse-current (as above 
defined) cannot exist without reverse-power. Clearly such a 
device will fend to operate with the smallest amount of 
reverse- power and will exhibit no such tendency with апу 
amount of forward-power. If, therefore, it can be made 
sufficiently sensitive to operate with the smallest amount of 
reverse-power which constitutes a dangerous condition, It 18 
evident that it will theoretically form an ideal relay. This 
principle was also mentionei by Mr. Andrews in the paper 
above referred to as first suggested many years ago by Dr. 
S. P. Thompson. 

The necessity for & sensitive device becomes at once 
obvious when we consider that, although the actnal current 
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flowing be large, the power component of the same may be 
very small, This is the real difficulty experienced hitherto 


with compound differential devices. It is manifestly incorrect 


to introduce, for this reason, spurious phase differences, as 
by Mr. Andrews. This is merely overcoming one 


trouble, and introducing the possibility of another— | 


inoculating with vaccine in order to prevent smallpox. If 
we introduce spurious phase differences between the samples 


Fia. 4. 


of E. M. F. and current, we shall find that with certain 
defined phase relations between main current and E.M.F., 
the relay will operate when it should not, and fail to operate 
when it should. True, the conditions involving these 
particular phase relations may rarely be met with in practice: 
they аге nevertheless teal and possible, and such a relay 
depends for its working principle upon a condition other 
than the criterion which should determine its action. 

Having shortly dealt with wattmeter relays, we may 
touch upon compound differential devices. Several forms of 
these have been suggested. 

The principle consiste in two solenoids pulling a single 
armature in opposite directions. In the one solenoid the 
effects of the samples of current and E. M. F. are added, in the 
other subtracted. Imagine an armature symmetrically placed 


> A Stop, 


disk of wattmetse moro Sri 


indicating ; 


Fia. 5. 


between the two solenoids, or two halves of a single solenoid, 
the magnetic circuit being such that the pull due to either 
solenoid is proportional to the square of the ampere-turns. The 
resultant, pull at every instant will be proportional to (v + c)? 
— (v o), or 4 v where v and o represent the samples 
of E. M. F. and current respectively. The above expression 
obviously represents watts, that ів, the mean pull on the 
. armature is proportional to the average watts of the circuit, 
and will therefore be in the one direction in the case of 
reverse-power, in the opposite direction ia the case of for- 
ward-power. We have introduced this—a purely hypo- 


thetical and ideal relay—on account of ite similarity with 
the devices suggested by Mr. Andrews, 

In the device shown in fig. 8, which is advocated by Mr. 
Andrews, the current in the top half of the solenoid corre- 
sponds to the difference (v — 0), and that in the lower portion 
to (у + С). It is obvious that there is as much need for 
delicacy in this as in any other type. Sensitiveness, how- 
ever, is not compatible with the particular design chosen, 
hence the reagon for introducing spurious phase differences, 
which are wholly undesirable for reasons already pointed 
out. | 
Fig. 4 represents a reverse-power relay and indicator, as 
manufactured by Messrs. Ferranti. These relays will operate 
with any reverse power down to 10 per cent. of the full load 
of thecirouit. This is found sufficiently sensitive to protect 
the average generator if the field circuit be opened—the 
severest test of a reverse-power indicator. A more sensitive 
device is not to berecommended. These relays can be made 
with and without time element. Fig. 5 shows diagrammati- 
cally the action of the relay. А weighted contact lever, 
L, pivoted at o, stands vertically. "The wattmeter move- 
ment rotates about the axis, x (at right angles to paper), 
in a counter-clockwise direction with reveree-power, and 
tends to rotate in a clockwise direction with forward-power. 
Thus, the arm is positively held upright by the pin, P, in 
the wattmeter disk engaging in the projection, T, of the 
contact lever, as long as the transmission of power is in the 
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forward direction. Ona reversal of power the wattmeter rotates 
in the counter-clockwise direction, and the pin P impinging 
against the lever causes it to overbalance and fall into the 
horizontal position, thereby establishing the trip coil and 
indicator lamp circuits, 
Fig. 6 represents another form of reverse-power indicator, 
the usual switchboard type of indicating wattmeter being 
graduated in reverse-power below the zero. The photo- 
graph is taken with the pointer representing 800 Kw. reverse 


power. 

Lastly, fig. 7 illustrates a 3 reverse-current relay 
for direct- current circuits, In this device the serious dis- 
advantage is absent under which all relays labour which 
have shunt and series coila combined differentially, viz., that 
the main. current at which the device operates is largely 
affected by variations in the E.M.F. supplying the shunt 
winding. Farther, it is found that many such differential 
devices will operate with a forward current, if sufficiently 
large to swamp the effect of the shunt winding. For 
example, a partial short-circuit which momentarily causes a 
drop in the E.M.F., frequently causes so-called reverse 
current devices of the differential type to operate. 

The relay illustrated in fig. 7 is independent of the E.M.F. 
as regards its action and adjustment; and if provision be 
made for supplying the trip coils from а separate source, the 
action is as certain, though the E. M. F. drop to zero, as if no 
variation in it occurred. 
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Where a separate source is not available for the trip coils, 
it i8 best to design the latter to operate with certainty at one- 
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third normal bus-bar volts, and to withstand the application 
for five minutes of tbe full normal supply voltage. Fig. 8 


Main cirauit | 
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Polarised reiay 
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shows diagrammatically the connections of the relay illus- 
trated in fiz. 7. 
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ELECTRICAL LAW AND CASES IN 1904. 


[FROM OUR LEGAL CONTRIBUTOR.] 
Ir will be timely and interesting to make a survey of 
legislation (if any) and of cases relating to electricity 
which have come before the public notice during 1904. We 
say “if any advisedly, for the search for electrical legisla- 
tion in 1904, ів practically barren in its results.“ Although 
the application of electricity to the spread of light and 
power is emerging from infancy to a period of hardy youth, 
the English statute law upon the subject is by no means so 
progressive. For the last two years an important measure 
has been brought before, but has not yet passed through, the 
House of Commons. We refer, of course, to the Electric 
Lighting Bill which was introduced in 1908, and which was 


* The Electric Lighting (London) Act, 1904, applies only to the 
Metropolis, and is not dealt with here in this article. 


brought up again in 1904, only to be dropped like a hot 
potato. Founded upon the Report of a Royal Commission, 
this measure had for its object (1) the grant of power to the 
Board of Trade to allow undertakers to acquire land com- 
pulsorily ; (2) an alteration of the existing law as to com- 
pulsory purcbase by the local authority of an undertaking of 
а company; (3) a proposal to deprive local authorities of 
tbe power which they now possess to veto the grant of а 
provisional order to private companies within their area. 
We sincerely hope that this important measure may make 
its appearance again during the session which is about to 
commence, and that it will become law in due course. 

Passing now to consider rome of the cases which have 
come before the courte during the past year, we cannot point 
to any which lay down any new or very.startling principle. 
The following, however, are worthy of mention. | 

The саке of Escott v. Mayor, &c., of Newport (20 T. L. R,, 
158), involved a question of considerable importance to 
local authorities and electrical companies who require to put 
up poets in streets for the carriage of electric wires. It 
appeared that in 1885, the plaintiff became tenant of а plot 
of land in Chepstow Road, Newport. Upon this land he 
built à number of houses, and he paved the whole of the 
piece of ground in front of а shop wbich was occupied by 
him. This was subsequently repaved by the defendants, 
and there was no question in the case that, subject 
to а right which the plaintiff reserved to himself, of 
placing furniture on the road in front of his premises 
from time to time, there was complete dedication to 
the public. In exercise of powers given to them by 
Acts passed in 1892 and 1897, the defendants constructed 
a tramway in this road passing in front of tbe plaintiff's 
premises. They then erected a pillar, without the plaintiff's 
consent, immediately in front of hisshop. The plaintiff 
now complained that the placing of the pillar where it had 
been fixed was а trespass. The defendants contended that 
they were entitled to fix the pillar by reason of Sec. 51 of 
their special Act, which provided that, for the purpose of 
working any of the Corporation tramways by mechanical 
power . . the Corporation may, subject to the provisions 
of this Act, construct, lay down, place, erect, maintain, 
renew, in, over or under any street ia which any Corporation 
tramways are for the time being laid,” certain works and 
appliances, including poles and poste. This Act incor- 
porated the provisions of the Lands Clauses Acts, which, as 
is well known, provide for compensation being paid to 
persons whose property is interfered with, but the defendants 
contended that, by Sec. 149 of the Pablic Health Act, 1875, 
the Chepstow Road had become so vested in them that they 
were entitled to fix any posts in it without making any com- 
pensation to the plaintiff. The learned County Court judge, 
before whom the case came in the first instance, decided that 
there had been a trespass, and that the defendants bad no 
right to place the post without paying compensation to the 
plaintiff. On appeal to the Divisional Court, this 
decision was in one sense reversed, and in other sense 
affirmed. Mr. Justice Kennedy, in giving judgement, said :— 
* [t appears that what was done by the defendants, was not 
the taking of the soil, but an exercise by them of a statutory 
right in the nature of an easement, done within an area 
which prevented an act of trespase being committed. If any 
injury has been caused to the plaintiff through injurious 
affection of his land, he can put in a valid claim for com- 
pensation under the Lands Clauses Act..... If our 
decision were otherwise, 16 would be necessary for public 
authorities to serve notices under the Lands Clauses Acts on 
every occasion when it might be necessary for them, in the 
execution of their duties in the laying of sewers or otherwise, 
to penetrate below the surface of the soil of a street.” It 
will be seen that the result of this case was to leave the 
plaintiff with bis claim for compensation if he could show 
that he had suffered damage. At the same time he was 
deprived of the right to seek an injunction to restrain the 
Corporation from allowing the post to continue in the position 
in question. 

Electricity cannot, unfortunately, be generated in large 
quantities without a certain amount of inconvenience und 
discomfort being caused to those who live in the neighbour- 
hood of the generatirg tation. 

The two cases of Knight v. The Isle of Wight Electric 
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Light and Power Co., Ltd. (20 T. L. R. 173), and Colwell v. 
St. Pancras Borough Council (20 T. L. R. 236), are of con- 
siderable importance to electricity companies, and to local 
authorities who generate electricity, in view of the fact that 
in each case the Court granted injunction to restrain the 
working of a generating station so as to be a nuisance. 

In the first case the plaintiff was the owner of a school аб 
Ryde. The defendants had acquired в piece of land adjoining 
the school premises, and had erected thereon extensive works 
for the supply of electric light and energy, and for the manu- 
facture of water gas in connection therewith. The plaintiff 
alleged that the running of the engines and machinery used 


in the works caused vibration and noise, which seriously 


interfered with the rest and repose of the plaintiff and the 
inmates of her house, and that the defendants also caused 
or permitted offensive smells of great intensity and injurious 
to health to be emitted from their works and to come upon 
the plaintiff's premises. In respect of these acts she claimed 
an injunction and damages. Mr. Justice Joyce, after a pro- 
longed trial, held that the complaints made by the plaintiff 
were not merely fanciful. He said, in the course of his 
judgement :—“ What the plaintiff complains of is what she 
has suffered from the working of the generating station and 
the operations carried on, and which would continue to be 
carried on there. Upon the whole I hold (1) that the acts 
complained of had from time to time, and frequently, 
been such as having regard to the circumstances and 
surroundings of the defendants’ property, were in 
excess of the natural and ordinary course of enjoy- 
ment of that property ; and (2) that these Acts had up to 
the trial materially interfered with the ordinary comfort of the 
existence of the plaintiff and her household.” In the event 
he granted an injunction in the terms above mentioned 

The other case above referred to also terminated dis- 
astrously for the supply authority. There the plaintiffs 
were lessees and occapiers of certain houses in Great College 
Street, in the borough of St. Pancras. In 1902 it came to 
the knowledge of the plaintiffs (whose premises were situated 
close by) that the defendants contemplated enlarging their 
generating station and increasing their electrical plant and 
machinery. Against this the plaintiffs protested on the 
ground that it was likely to add to the nuisance and annoy- 
ance arising from the vibration and noise of the electrical 
machinery from which they already suffered. The defen- 
dants disregarded this protest and erected their machinery. 
The plaintiffs said that the noise and vibration bad so much 
increased since the new plant was installed that it became 
almost impossible to live in the neighbourhood. The de- 
fendants contended that the nuisance was due solely to the 
fact that the two engines were new and were not running 
smoothly. Mr. Justice Joyce, at the conclusion of his 
judgement, after drawing attention to the terms of the 
provisional order, which expressly stated that the com- 
pany might be liable to actions for nuisance, ваїй— 
* Notwithstanding that order, it is suggested that for 
months, or it may be for years, after the construction of the 
works, the defendants are entitled to cause a nuisance until 
such time as by experiment and alteration of their machinery 
they should be able to put a stop to it. That is a novel 
proposition to which ] cannot accede, I would rather say 
that the defendants were not entitled to carry on their 
works unless they can do so without causing а nuisance." 
]n the circumstances he granted the injunction asked for. 

In the case of the Attorney-General and others v. The 
Metropolitan Electric Supply Co. (21 T.L.R. 10), which waa 
heard on October 28th, a question arose as to the power of 
ап electrical company to grant а supply elsewhere than in 
the district where a supply was authorised by their special 
Act. It appeared that in 1898 the defendant company 
found that they could not generate sufficient electrical power 
within their areas of eupply, and they obtained another Act 
which autborised them to use a generating station at 
Willesden for the purpose of supplying those areas. 
Sec. 5 of the Act provided that :—‘ The undertakers shall 
not at any time after the parsing of this Act supply energy 
or (except for the purposes of this Act) erect or lay down any 
electric lines or works beyond the area of supply otherwise 
than under the authority of Parliament, or under a licence 
granted by the Board of Trade under the principal Act.” 
The land at Willesden upon which the defendant company 


erected their generating stetion, was not situated within the 
limits of any of the statutory districts which they were 
empowered to supply with electricity. In December, 1903, 
the defendant company commenced to supply the London 
and North-Western Railway Co., who have sidings adjoining 
their generating station at Willesden, with ‘electrical energy 
from the said station. Tbe Willesden Urban District 
Council objected to this on the ground that they were them- 
selves supplying electricity in the Willesden district, and 
consequently they stood to lose a certain portion of their 
custom. They now contended that the supply by the com- 
pany in the district was & violation of statutory duty. Оп 
behalf of the company it was contended that the company 
were entitled to give the supply under their general powers. 


Mr. Justice Farwell, in giving judgement, said that he could 


not find anything in the Act to give the defendant company 
power to supply electricity in Willesden. Sec. 5 was a pro- 
hibition which prevented the company from granting a 
supply, except in certain areas which were particularly men- 
tioned. In the event, he granted an injunction against thé 
company. When commenting on this case, in October, we 
drew attention to the fact that the reason why the District 
Council had moved the Attorney-General to bring the 
action was that they wished to keep the market at Willesden 
open for themeel ves. | 

The case of Manchester Carriage and Tramway Со. v. The 


‘Swinton and Pendlebury. Urban District Council (21 T.L.R., 


91), the facta of which were of & somewhat complex nature, 
raised a question of interest in connection with the sale of a 
tramway undertaking to a local authority. As our readers 
are probably aware, the promoters of a tramway may, in 
certain circumstances, be compelled to sell the undertaking, 


or so much of the same as is within the district of a local 


authority, to that authority, upon terms of paying the 
then value of the tramway, and all lands, buildings, 
works, materials, and plant of the promoters, suitable for 
use by them for the purposes of their undertaking within 
such district. In the case in question, the company owned a 
number of depdts which had been used for the purpose of 
working the tramway by horse traction. Some of these 
depóts were within the district of the District Council, and 
one (the Church Street depót) was outside that district. · Sir 
Frederick Bramwell was appointed arbitrator to settle the 
price to be paid. He made an alternative award, under 
which £49,006 was to be paid to the company if the 
District Council were bound to take over the Church Street 
depót, and £24,689 if the Court should be of opinion that 
they were not во li&ble. Mr. Justice Channell held that the 
Council were bound to pay the larger figure. This decision 
was reversed by the Court of Appeal, on the ground that 
there was some uncertainty as to whether according to the 
findings of the arbitrator, the depót in question was ** suit- 
able to and used for the purposes of the undertaking.” In 
the event, therefore, the company were only awarded the 
smaller sum. It should be observed that the question which 
arose in this case was whether a local authority who intended 
to work a tramway by electricity could be compelled to take 
over property which would be of but little use to them. Had 
the depót in question been a generating station or a sub- 
station, it is not likely that there would have been any 
dispute. 

Another case in relation to electric tramways deserves a 
passing notice. The Sheffield Corporation, with a view to 
limiting their liability to passengers for accidents, printed 
upon the backs of their tram tickets, a clause to the effect 
that :—“ Passengers are being carried at leas than the maxi- 
mum authorised charges, and every passenger is notified that, 
in consideration thereof, a passenger is only carried on the 
terms that the maximum amount recoverable from the Cor- 
poration on account of any injury or damages suffered by a 
passenger and for which the Corporation is legally liable, is £25. 
Except as above, every passenger travels at his own risk.” 
A member of the City Council, who objected to this clause, 
refused to take a ticket which had the clause upon it, and as 
the company did not issue any other kind of ticket, he was 
summoned for non-payment of his fare. The magistrate 
found in favour of the Corporation, but consented to state a 
case for the opinion of the High Court. Before the case 
was reached, however, the Corporation withdrew the regula- 
tion which provided for this clause being inserted on the 
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tickets, which are now issued without qualification. We 
may mention that in an article which appeared in these 
columns before the clause was withdrawn,“ the view that it 
was illegal had already been expressed. 

In the case of Grenfell and Others v. The Directors of 
the South Lancashire Electric Traction and Power Oo., 
which was reported in our issue of May 20th, 1904, an 
action was brought in respect of certain alleged misrepre- 
sentations in the prospectus of the defendant company, 
whereby (it was alleged) the plaintiffs were induced to under- 
write certain debenture stock of the defendant company. It 
was stated in the prospectus that the defendant company 
was being formed to acquire the beneficial interest in, and to 
develop as parts of a single system, the righta of the South 
Lancashire Tramways Co., and the Lancashire Light Rail- 
ways Oo. The misrepresentation complained of was con- 
tained in a clause to this effect: —'* The South Lancashire 
Tramways Co. is empowered by its Act to supply electric 
energy to local authorities for all purposes, and arrangements 
will be made accordingly.” Whether or not such a power 
existed was, according to the case for the plaintiffs, a matter 
of grave doubt. The question turned upon the construction 
of the Lancashire Tramways Act, 1900, by which power was 
given to construct and work certain tramways, the general 
purposes of the Act being traction. By Sec. 85 the company 
were not to supply electric energy for other purposes 
than the purposes of the Act withont the consent of 
the local authority. Before issuing the prospectus, the 
directors had taken the opinion of an eminent King's Counsel 
as to its meaning. After a protracted hearing, the jury found 
that the directors had taken reasonable precautions to asoer- 
tain that the statements in the prospectus were true, and 
judgement was accordingly entered for the defendanta. 
Incidentally the question was raised (although not decided) 
in this case whether an electric lighting company has the 
right to supply electricity to local authorities unless power 
to do so is expressly conferred by Act of Parliament. In 
other words, has an ordinary supply company the right to 
supply electricity “in bulk?” Of course, à company has no 
right to grant a supply outside its area; but we have 
expressed the opinion that so long as operations are con- 
fined to that area, a local authority may be supplied just like 
any other consumer.f 

The question as to how far a railway company who have 
adopted the third-rail system may be held liable for accidents 
caused by electric shock to trespassers on the line has not 
yet come before the Courts for consideration. We have 
already expressed the view, that unless an accident happens 
at a point where the public are “invited " to cross the rails, 
T instance, at a level croesing, the company are not 

e. 

With regard to employés of the company, the question is 
somewhat more complex, and is not likely to arise in auch а 
form as to be decided in accordance with principles of 
common law, inasmuch ag railway servants can make claims 
under the Workmen’s Compensation or Employers’ Liability 
Acta. 

In the meantime it is interesting to consider the attitude 
of the Board of Trade towards live rails.“ 

In consequence of certain accidents on the “live rail” 
portion of the North-Eastern Railway, the Board of Trade 
took steps to ascertain whether any and what measures should 
be taken to prevent the recurrence of such disasters. In 
his report to the Board of Trade (which was approved by 
Mr. A. P. Trotter), Major Druitt, R.E., said:“ The pro- 
vision of the protecting boards, especially the inside one 
between the power and running rails makes the work of 
packing the sleepers more difficult, as it is just under the 
running rail that packing is most required, and anything 
making that difficult is undesirable from а platelayer's 
point of view. The upkeep of the protective boarding 
will also require much attention, as the clearance between the 
&hoe and the boarding must necessarily be small, and the 
latter will be liable to get out of place from the action of 
rain end sun ; any contact between the two might result in 
a serious derailment. As far as experience goes at present, 
it does not appear necessary to provide boarding for the 


* LOT RICAL Review, October 28th, 1904. 
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* Jive' rail for the whole length of the line in order to pro- 
tect the men eraployed in working the traffic, repairing the 
line, &c., or the passengers. 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. should forward their com- 
munications at the earliest possible moment No letter can be pub- 
dished unless we have the writer's name and address in our possession. 


Burnley Refuse Destructor. 


Ав from time to time doubta have been expressed in your 
journal as to the steam-raising value of town's refuse, we 
enclose an extract from a letter from the engineer-in-charge 
of the destructor plant at Burnley, where the results are во 
satisfactory that they have now had built a further installa- 
tion to deal with the balance of the refuse of the borough. - 
We doubt if there are many coal-fired boilers of the same 
size giving as much steam when burning best Welsh coal, 
whereas our fuel is unscreened town's refuse. 


Meldrum Bros., Ltd. 
S AT | Directors. 


Timperley, January 5/h, 1905. 


Extract from the “ Heywood Advertiser,” October 21st, 1904. 
Re BouRBLBY DBESTRUCTOB. 


Until tbe end of August last a weekly return of water evaporated 
by the boiler was sent to the members of the Health And Electri- 
city Committee. This water was measured by & Kennedy hot 
water meter, ага for several weeks was checked by an automatic 
recorder on our 6 x 15 Weir pump. Just recently tbe makers of 
the meter have certified it as working correctly. The following 
ие taken from the weekly returns for the quarter ended on 

une :— ; 


Refuse weighed Water Refuse weighed Water 

in. бтрге; in. evaporated. 
Tons. b. Tons. Lb. 

183 818,780 190 617,000 
179 781,480 210 655,400 
207 748,260 181 626,800 
178 679,140 812 614,500 
188 692,460 221 799,200 
212 647,600 266 
211 638,100 


In each of the above cases except the last, the water evaporated 
is for six days; in the last case it is for seven days. 


[The figures here given show an average evaporation of 
8,540 Ib. of water per ton of refuse, ог 1:58 lb. water per 
lb. of refuse, the highest figure being 2 lb. per lb., and the 
lowest 1°29 lb. per lb. Our readers will remember that in 
May last year some correspondence took place in these 
columns with regard to the performance of this destructor, 
arising from a note on p. 309 of our issue of February 19th 
last, The Meldrum “ Simplex " destructor is capable of 
destroying 2} tons per hour, and the boiler isa 30 x 8 ft. 
Lancashire. 1°58 lb. steam at 180 lb. pressure from 90? F. 
is equivalent to 1:85 from and at 212? F. —Eps. E. R. 


Water-Cooled Rheostat. 


It may be of interest to Messrs. Henry Lea & Sons to 
know that such а resistance ав he describes has long been in 
use in this country, and that it is not necessary to go to the 
Continent for а method which is common in this country. 
I used а somewhat similar arrangement at Belfast in 
1901, and have a similar arrangement here consisting of 
eight coils of Beacon wire of 2 ohms each approximately, 
which can be joined up in series or in parallel. 

These coils are placed in а rectangular tub about 5 ft. 
long, 2 ft. 6 in. wide, and 3 ft. deep, through which cold 
water is passed when required, 

G. H. P. Morgan, 
Works Superintendent. 

Barrow-in-Furness, 

January 6th, 1905. 
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The tests described under the above heading in last week's 
issue of the ELECTRICAL REVIEW, appear to be quite new to 
Messrs. Henry Lea & Son, although the writer has ueed the 
game method of dissipating electric energy 10 years ago. It 
may answer fairly well for tests of dynamos on site where 
the wires can be cut to the exact resistance required to suit 
the individual machine, and not appear very troublesome, 
but when applied to everyday test-room work, its virtues are 
not quite so apparent. Its chief fault lies in the fact that it 
is not sufficiently universal in its application, when one con- 
siders that machines passing through a test room vary in 
capacity from 1 KW. to 1,000, and in -voltage from 10 to 
550, also the load on small machines—especially those of 
high voltege—cannot be adjusted to the exact amount 
unless an infinite number of connections be taken from the 
tank, Further, electrolytic action takes place where the 
current enters the tank, which soon causes the wires to be 
eaten through and fall to the bottom. This method, how- 
ever, is still very useful when a low voltage booster is to be 


tested, but as these tests are not of frequent occurrence, the 


extra time taken and trouble in adjusting the load, are not 
taken into much account. | 

In the test taken by Messrs. Lea & Son, it is evident that 
the resistance of the wire was 22 ohms cold, as it was 
intended to allow 10 amperes to pass, but immediately the 
current was switched on the resistance increased to 44 ohms, 
this being due simply to the heating of the wire, which can 
be calculated from the usual formula :— 


Rt = Po (1 + a 2) 
Ro == reg. of wire in ohms at 0° C. 


Н, = T T T at © C. 
а = temp. ccefficient of steel (about *00625). 
t = temp. rise of wire in degrees Centigrade. 


Substituting the above figures, the temperature rise of the 
wire would be about 160? C. If the wire was actually 
halved, as stated, the resistance cold would be 11 ohms, 
which allowed 10 amperes to pass on the 220-volt circuit, 


the resistance evidently rising to 22 ohms, the temperature 


rise being the same as in the previous case. This, at first 
sight, appears somewhat paradoxical, owing to the fact that 
the emissivity of the wire has practically increased to four 
times its amount in the previous case, but when we consider 
that the wire was most probably stretched out after being 
cut, it is obvious that there would be a much freer circula- 
tion of water round the wire, thus increasing the emissive 
properties of the latter. | | 
| W. F. D. 


Mesars. Henry Lea & Sons’ interesting results seem to 


indicate that the temperature rise of the 0085 in. wire was 
200° C. average through its mass. - 

What is meant by “theoretical” volt drop? Surely 
they did not assume that the whole wire was at the tempera- 
ture of the water ! 

Much information can be found in mathematical treatises 
dealing with the flow of heat. К 

The writer has seen a similar apparatus, the spiral being 
in а glass tube, used for heating water. This was several 
years ago. A glass tube seems preferable to a wooden box 
in many ways, and a big resistance could be made of а few 
of these in parallel. | 

Phlogiston. 


Is Steel Conduit. Wiring Doomed:? 


It is very amusing to read Mr. Wood's letter regarding 
the use of wood casing as a substitute for a complete draw- 
in conduit system, and above all places in a colliery, where 
mechanical protection is absolutely necessary, and condenga- 
tion and dampness are serious troubles. 

No doubt the installation Mr. Wcod mentions was car- 


ried out by the local “ electrical engineer-ironmonger," whose 


‘aim is to get the work done good enongb,” and crowd all 
the wires he can in one tube. I should like to point out to 
Mr. Wood that, by virtue of experience at home and abroad, 
it is an easy matter to withdraw any one of the wires if the 
conduit system is carried out properly, viz., one circuit in 
each conduit, calculated accordingly with ample draw-in 
boxes and long radius bends; then it is only necessary to 


remove the ceiling rose or switch in order to withdraw the 
wires ; all conduit joints to be screwed and butted end to end 
in the coupling. If condensation is the trouble, there are 
conduits and watertight switches, distribution boarde, &c., 
on the market, which will do away with any anxiety there 
might be. | 


М. E. Heaton. 
London, S.E., January 7th, 1905. 


Harking back to Mr. Moss'a letter in your issue of 
December 80th, and having been an earnest disciple of 
screwed steel conduits since their inception, f should like 
to add a few words to what bids fair to be a somewhat 
lengthy discussion. 

I have carried out some large extensione, dating back 
some six or seven years, including а large amount of buried 
work, and I can safely say that I have never experienced 
any of the ills or defects that Mr. Moss incidentally mentions. 

The only explanation I can give for his experience of 
repeated failures, is that the samples of work he has met with 
must be of very shoddy nature. 

With an absence of sharp bends and a reasonable number 
of joint boxes to ensure accessibility, I have never found any 
difficulty in re-wiring or repairing portions of inetallatione, 
in а few hours at most. 

Of course, if the prices of jobs are cut very fine, as they often 
are nowadays, it is almost impossible to give the proper 
attention to, or employ skilled men to carry out, the work, 
and the ills and defects Mr. Мова speaks of will certainly 
make themselves felt; but is this the fault of the system? 
Would not any wiring system, under similar conditions, give 
the same results ? | | | 

My contention is that screwed steel conduit, properly 
installed, is the best system we have as yet, whether con- 
cealed or otherwise. | 
. From the fire risk point of view, it із almost impossible 
with screwed steel conduit to have a serious burn out, if the 
circuits are adequately fused; this is a matter that is very 
often over-looked by the jerry contractor, and branch fuses 
are sometimes put in large enough to carry the main cur- 
rent, by some inexperienced wireman or boy. The conte- 


_ quence is that in the event of a short circuit, the wire melte, 


instead of the fuse blowing, and necessitates the pulling out 
of a number of wires; but again this is surely not the fault 
of the system, but the result of employing cheap and incom- 
petent labour. we | 

I am afraid there would be а very bad time in store for 
us if we ever went back to anything like the obsolete wood 
casing that dies so hard, as it is neither mecbanical nor elec- 
trical protection. | | | 


| E. R. Mahood, 
Brighton, January 10th, 1905. 


mo m 


A thoughtful examination of the actual results obtaincd 
during the past five years’ use of metallic tubing as a 
protection for electric wiring, cannot fail to reveal, with- 
painful distinctness, that it has proved a costly failure. 

The necessity for a really satisfactory method of protecting 
and running electric wiring is so great that the merits and 
demerits of the various devices in use must be boldly looked 
in the face, and the imperfect system must fall into disuse. 

There docs not appear to be a really reliable all-round 
system at present in the market—that is to say, one which 
combines all requirements from both а mechanical and also 
an electrical standpoint, in conjunction with reasonable cost. 

The disadvantages attendant upon the employment of 
plain metallio tubing are so enormous, and во obvious, 
that it is a most surprising thing that practical men should 
have seriously entertained the use of it. 

Let us take a plain instance, and endeavour to realise the 
condition of affairs which really existe when the above form of 
protection is adopted. 

Consider the case of a building fitted with the necessary 
wiring for 50 lights. Here we have many hundreds of feet 
of earthed metallic tubing, such tubing containing insulated 
wire carrying current at a potential difference of, say, 
280 volts above earth. 

The whole of the conductors are supported by and encased 
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in metallic tubing, and thus protected in a thorough manner, 
forming mechanically & happy combination. 

But what is the position from an electrical standpoint ? 
Certainly & most highly unsatisfactory and dangerous one. 

It would, indeed, be difficult to imagine a much less 
desirable state of affairs when it is fully realised that hun- 
dreds of feet of charged conductor are merely separated 
from earthed metal by the thickness of their insulating 
covering, and that this amounts to about 3 in. in many 


When the installation is first erected, an excellent test 
may perhaps be obtained as regards insulation resistance to 
earth, but this is solely due to the new and unimpaired covering 
on the conductors, and cannot possibly last; condensation of 
moisture in the tubes will speedily commence its fatal work 
of breaking down the insulating covering of the wires, with 
inevitable trouble to follow. 

The plain fact of the matter is, that as long as insulated 
conductors are laid in bare metal pipes, so Jong will trouble 
and expense follow, and that such should arise is precisely 
what might be expected ; in fact, it would be a miracle if it 
were otherwise. 

Many half-hearted attempts to combat the above trouble 
have been made, but so far the bes“ is not thorough enough. 

Here the writer wishes to protest against tubing coated 
with so-called insulating enamel, for the coating in question 
is of such a paltry character that it merely gives a false sense 
of security, and is quite inadequate as an insulating lining. 

By far the nearest approach to what is really required, is 
that of а certain firm who supply a conduit fitted with a 
paper lining, and this type will, when much improved, prove, 
in the opinion of the writer, the solution of the difficulty. 

It will be necessary, however, to carry out the idea in a 
very much more thorough manner, that is to say, the paper 
must be of a good quality and of tough nature, and must 
be absolutely impregnated with a moieture-resisting and 
insulating substance, such as paraffin wax. 

In addition to the above, there is another point of the 
most vital importance, which must not, under any considera- 
tion, be shirked, the point in question being that the actual 
thickness of the paper lining must no! be less than } $n. for 
any size of tubing. 

Given, therefore, a steel tube system of moderate gauge 
lined throughout as above specified, we shall have at our 
command a system from which the best results may be 


expected, = 
January 3rd, 1905. Us 


J was very pleased to read the letters by your correspon- 
dents, Mr. Edwards and Mr. Wood, in reply to mine, in your 
issue of December 80th, 1904. 

It is plainly seen that the two writers hold extremely 
opposite views on the subject. E я 

Although Mr. Edwards is aware that some so-called steel 
conduit systems give ample rcom for complaint, I must 
acknowledge the example, as given by him, does credit to 
steel conduit work and the contractors. In the third para- 
graph Mr. Edwards puts the blame on consultants; but 
look at the number of installations that are carried out where 
there is no consultant, and where the client is entirely 
ignorant of electrical matters, and that is, in my opinion, 
where a good deal of fault lies, although I most certainly 
agree with Mr. Edwards that some specifications do lack 
definiteness and detail, and I think a great many contracts 
are given out to firms who have tendered for one class of 
conduit (light gauge) while most probably many others have 
tendered for high-class heavy-gauge tube work. 

In the fifth paragraph Mr. Edwards points out the 
principal details necessary for a high-class conduit wired 
installation, and if he will allow me, 1 would further add— 
the wires should not be drawn in until, in the case of new 
buildings, the plaster is dry. But how is this to be brought 
about ? Where there is no hard and fast rule as to the 
quality of tubes to be used, and the method of erection, 
some contractors will still keep tendering for and using light- 
gauge tubes, and also crowding wires, and the consequence 
is, owing to this keen competition, these contractors have to 
be fought with their own weapons, and the light-gauge tubes 


are put in to make the jobs pay ; hence the root of some of 
the trouble, and the condemnation of steel-conduit wiring. 

If consulting engineers and architects will insist on materials 
and workmanship of the best quality being put in, then 
the faults which have of late been associated with conduit 
installations will soon be a thing of the past, except in those 
cases where contractors draw up and work to their own 
specifications—I do not include all contractors in this 
category. 

In reply to Mr. Wood, I bave. like himself, found some 
conduit installations a nuisance, and it has been necessary 
to pull down a great deal of conduit and wiring to remedy 
а fault. At the same time, I think he will agree with me, 
that if all conduit work was erected similar to the case Mr. 
Edwards mentions, with plenty of inspection fittings and 
plenty of room in the tnbes for drawing wires in and ont, 
there would be fewer faults and а deal less trouble in 
makiug them good. Regarding his suggestion abont a con- 
duit with a removable cover, I think the cost of such а 


, System would be too great, and apart from that, what is the 


use of а removable cover when the work is all buried in 
plaster ? There would also be a difficulty in the making of 
jointe, and in the fittings in general with the system as 
proposed by him. 

Whilst all this high-class work is being suggested, and an 
ideal system of wiring aimed at, we must not forget the cost, 
as the pockets of the public have to be considered, and there 
is, no doubt, a number of people who will cling to the old 
wood casing, rather than go to the expense of an ideal 
conduit installation; but where reliability is considered 
before cost, there is room for first-class conduit work. 


H. Moss. 
Birmingham, January 10/h, 1905. 


Nernst Lamps. 


As, personally, I have had considerable success with 
Nernst lamps, I should like to add a few words to the 
correspondence on this subject. | 

Undoubtedly the chief factor on which the success or 
failure of these lamps depends is the variability of the 
voltage. The declared pressure in Stirling is 230 volte, and 
as, [ am glad to вау, we keep a very steady pressure, I find 
215-volt filaments and 20-volt resistances give satisfactory 
resulta. 

For some considerable time I have been using J- ampere 
„A type Nernst lamps fairly extensively for street lighting, 
and I find the average life of the filaments is about 800 
hours. | 

I give below the lives of the last batch of 50 filaments, 
of which I have had the burning hours made up, and you 
will note the large proportion of filaments with the life over 
1,000 hours, Undoubtedly the efficiency of the lamp falls 
off very considerably on such a long life as this, and for 
ordinary use it would certainly be judicious to change the 
filament after about 700 hours. 


Under 100 hours .. 
Between 100 and 200 „ 2 
200 


First 25. Second 25. 


» 900 „1,000 „, 
Over 1.000 „ 
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Average 781 hours. 806 hours. 


I need bardly say that careless handling is fatal to the 
life of the filaments, and I largely attribute the good results 
I obtain to the fact that great care is exercised in Ше 
replacement of the burners. I wish all my customers were 
as careful. 

The Luna burner I also find to be satisfactory, though, 
perhaps, hardly so reliable as the © A” type. 

I have not obtained good results with either Luna or 
“A” type l-ampere filaments, and though the old type of 
l-ampere filament was reliable enough, my experience with 
the new * U "-type filament has been far from satisfactory. 

In nearly all cases with this burner, I find the heating 
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coil has broken down apparently through contact on very 
close juxtaposition with the filament. A more powerful 
light is given off by this burner at the commencement, but 
I think the drop in efficiency is more rapid, and the life is 
very uncertain. | 
А. C. Hanson, 
Burgh Electrical Engineer. 
Stirling, January 10th, 1905. | 


I have read with much interest the various comments on 
the Nernst lamp in the ELECTRICAL REVIEW. | 

I cannot see why во many fall into the error of allowing 
the lamp to be over-volted, for the makers do their best in 
their various pamphlets to point out how fatal this is to the 
life of the lamp. With regard to the variations in supply 
voltage, I would point out to R. Pippette that it is 
impossible, on a network of any size, to keep an absolutely 
straight line chart over the 24 hours; and I presume the 
variation he noted—namely, 224 per cent.—is a clerical 
error, meant for 24 per cent, the latter being allowed by the 
Board of Trade. 


I have experienced very little trouble, and have got 


excellent results out of these lamps; but I venture to 
suggest one or two points where the makers may help us :— 

1. In the correct voltage proportioning of resistance and 
burner. I have seen lamps voltaged for 230 volts sent 
out with resistance 15 volts, burner 215 volts, another with 
resistance 20 volts, burner 210 volts. Both cannot be 
correct. 

2. I have often been asked by consumers how the light 
efficiency of the lamp after various hours of burning com- 
pares with the ordinary incandescent lamp similarly run, 
and I would suggest that the makers give us an efficiency 
carve showing this. 

If contractors when installing Nernst lamps in a district 
would take the trouble to ask the supply company for the 
maximum voltage in that district, they would be only too 
pleased to supply this information. The resultant lamp 
would have a longer life and would certainly be more gatis- 
factory. There would be less sulphurous language between 
contractor and consumer, and the supply would materially 


benefit. 
8. R. W. 


The Dignity of the Profession. 


* Turbo ” and others with like views prove themselves 
thoughtless and narrow-minded. Нав it ever struck them 
that were their views upheld the engineering profession 
would have been deprived of many an eminent engineer 
and scientist ? Sir Wm. Arrol’s name is one now lying 
before me. 

As to the dignity of the profession (dignity at 15s. to 258. 
per week) I fail to see where the aristocratic or wealthy-born 
set, who make up a large percentage of a good many 
electrical staffs, uphold it, In an even number of cases it is 
found that were it not for the “ common workmen " they 
would soon be in difficulties. I have met “ common wire- 
men," and even jointers, who could teach more than a little 
to their supposed superiors, There is one good point—the 
% common workman "' asks and gets a decent salary (I mean 
wage). He does not take positions at 10s. per week to gain 
experience and be able to say: “I am one of the 
engineeaws at the station doncherknow.” 

Might I ask if * Turbo” and his kindred fear honest 
practical competition? They may, for possibly “ heads” 
are beginning to realise that. 

Aristocracy (for want of a better term) and brains do not 
always go together, and it is even possible for a ** common 
workman ” to possess such. 

I am sorry to have had to use such strong terms, but 


they alone fit the truth. : 


I have read and re-read the letter on the above subject by 
“« Impudence,” and think he has assumed the most suitable 
non de plume possible. 

I think I have come across the kind of engineer 
“Impudence” is trying to create; they are known in the 
profession as mushroom or half-inch engineers. 


Fancy, for an engineer to become proficient in his 
calling, he must of necessity take off his coat, &c., and don 
hie overalls and indulge in the practical part of his business, 
and во educate himself in the matter of how each practical 
part of his business must be carried out.” Things must 
have altered considerably of late years, and there is not the 
least doubt they have, for the general jobber and muddle 
mixer is everywhere in evidence, making the word engineer 
more and more ambiguous every day. 

I really thought (and no doubt a good many of your 
readers had thought the same), until enlightened by ** Im- 
pudence,” that this particular indulgence that he speaks of 
in dealing with the practical part of his business was gone 
through by necessity in passing through the shops previous 


' to assuming the name that the majority seem to covet, and 


to which the minority only have a right. 

Truly this is a very elastic name, ita ambiguity is infinite, 
but I am glad I know where I am now, for I have two sons 
coming along who, in the words of & famous song, might 
have been following in their father's footsteps, which 
would have been entirely wrong, as I can see now, according 
to “ Impudence.” What a would-be engineer should do is 
to get а smattering, somewhere or somehow, of something 
allied to engineering, which will fit him to obtain his firat 
appointment, in all probability in a central station or other 
place of opportunity, where he will be able to indulge in 
educating himself in the practical part of his business—or 
some other person's business unless, perchance, he be too 
dignified " to don the overalls ; in such a case, of course, if 
he joins the staff as a jointer, he remains a common jointer, 
unless he takes over the chief’s job. 

It is the dignity of the profession that is being talked 
about, not arrogance. 

These persons who have sacrificed their positions have 
sufficient elevation of mind, rank and character to permit 
them to take this step to prevent the name of Engineer 
being dragged further оар the mud, and all credit is due 
to them for the noble example they have set. 

Fear of encroaching on your valuable space prevents me 
from travelling further than paragraph 1 of this letter ; but 
I consider the other three to be quite as illogical, and 
perhaps best left to themselves. If ** Impudence” thinks he 
is doing this particular jointer а favour by pointing out the 
possible paths of improvement, I don't, for & thorough good 


_ Jointer—a master of this particular branch of the pro- 


fession—is & person that can command his fair share of 
respect, and should possess equal dignity with the other 
branches, as, undoubtedly, he does, thus obviating the 
necessity of jumping from one branch to another. 


A Deep Thinker. 


Doubtless most municipal station staffs will admire the 
engineers of West Bromwich, who resigned their positions 
rather than submit to the indignities the Electricity Oom- 
mittee have heaped upon them. 

No unbiassed person would object to associate with a man 
who had rise. from the ranks by dint of hard work and 
perseverance, but in municipal undertakings how often is 
this the basis for promotion ! 

In several instances that could be mentioned, rapid pro- 
motion has taken place in these stations simply by men 
* toadying,” and the judicious expenditure of a little money 
(in drinks, &c.) on the members of the Committee, most of 
whom are totally unfit to control an electricity supply 
works. 

If engineers would refrain from applying for, or accepting, 
posts vacated under these and similar circumstances, it 
would be to the benefit of the profession generally. 

Why should not our Engineering Institutions protect the 
profession, which is во rapidly deteriorating ? 

Two Central Station Engineers. 


Proposed Institution of Engineer Draughtsmen. 
With a view to improving the professional position and 
encouraging professional and social intercourse and debate 
amongst members of this important, but somewhat obscure, 
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branch of all branches of engineering, I humbly beg to 
suggest to my brother knights of the board, through the 
medium of the Review, that an Institution of Engineer 
Draughtsmen be formed, covering all branches of civil, 
mechanical and electrical engineering, to which exírée could 
only be obtained on proof of training, education and strict 
examination. Such an offspring would, I'm persuaded, have 
the approval of the parent Institutions and employers, and 
pleasure and profit would be the lot of its members. € 
London, January 91h, 1905. 


Contractor v. Hawker. 


Referring to Mr. Stephen M. Johnstone’s communication 
in December 23rd issue, what he complains of is only one 
means by which the manufacturer is doing his utmost to 
rob the contractor of his trade discounts. 

I can give him one instance of the manufacturer who ha 
actually had the audacity to engage the Gorporation etaff of 
the electricity department to bawk his goods about, and 
wherever there is a possibility of the customer giving an 
order, they will fix up these hawkings” on “approval” 
entirely free to the said customer; the ratepayers, of course, 
stand the erection cost, and any other small items incurred. 
In the case I am referring to, these customers are actually 
offered the goods 32 per cent. lets than the contractor has to 
pay for them! 


The staff of the said Corporation is prepared to supply, 


or to be the intermediate party of anyone requiring, electrical 
materials in this town, and will see that they always get 
them at net trade prices. 

I believe this is much more serious than what Mr. John- 
stone complains of, and I should like to know if other con- 
tractors have experienced it, and what steps can be taken to 
stop it. 

The remuneration paid to there Corporation hawkers, the 
writer presumes, will be admitted to be something more sub- 


stantial than the ordinary Christmas-box. 
A Contractor. 


| A Correction. 

We notice in your issue of the 30th ult., in the Continental 
Notes, reference to an increase of our company's cepital. 
We beg to inform you that our capital bas been increased 
from £100,000 to £150,000 and not as stated by you, from 
£50,000 to £150,000. The dividend of 9 per cent. was 
declared upon £100,000 and not upon £50,000 as menticned 


by you. 
We shall feel obliged if you will kindly make the necessary 
correction in your next issue, | 
The Berliner Telephone Manfg. (o. 
J. B. BIN BAU, Manager, 


London, E. C., January 617, 1905. 


Engineering Text-Books. 


I would like to hear of a circulating library containing a 
comprehensive collection of books on up-to-date engineering 
practice. Because I think there are many who will welcome 
such information, I inquire through your columns. 

Australian. 


Deficient Accommodation on a London Tube. 


Respecting this subject of electrical traction, and the 
great boon it should—and, in moet cases, does— confer on 
the travelling public, may I ask if any readers of this 
journal has ever had the experience of travelling on the City 
and South London Railway from Moorgate Street or Bank 


stations towards Clapham Common on a Sunday night 


between 10.30 p.m. and 11 p.m. The number of people 
crowded into one train is absolutely criminal; and, instead 
of, ав on an ordinary evening durirg their busy time, rur- 
ning а three-minute service and a five-coach train, to 
attempt to deal in some manner with the crowds waiting on 
the platforms, their ordinary short trains of four coaches 
run about every five or six minutes. . 
If a fire, or anything else should occur to cause a panic in 
one of the tunnels, it would mean the greatest disaster of 


the age. 
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There has been ample time for these things to have been 
noticed and altered, as they have been going on for at least three 
months from my own personal experience. 

I fail to see any object in preserving the antiquity of the 
above line; and, as an object of historic interest, a model 
in one of our museums would no doubt be sufficient to satisfy 
* the few”; but “ the majority." I feel sure, would more 
greatly appreciate a few simple reforms for their own 
personal comfort and safety, which they certainly have rell 
to pay for. 

Seeing, as I do, the enormous advantages of electric 
traction over other kinds of locomotion, it is a pity to notice 
how badly this pioneer of the business in London compares 
with the ordinary steam-driven systems of dealing with 
traffic. Last Hope. 


Inquiries Addressed to Municipal Engineers. 


I receive, as I suppose other municipal engineers do, 
continual strings of questions, 20 to 100 in number, mostly 
of в technical nature, from other municipal electrical under- 
takings, with a request they shall be replied to as soon as 
possible. Of course a certain amount of this is unavoidable, 
committees order it and so forth ; but there is a great deal 
more in my opinion, than is desirable. It seems to be the 
fashion now if anyone wants to read a paper to bother the 
station engineers for all the facte. The encl sed is typical, 
and I think the views of other station engineers might be 
interesting. 

Destructor. 


[Our correspondent’s complaint is one which has often 
been brought to our notice; town clerks especially seem to 
be addicted to the practice of applying, as of right, to their 
municipal confréres for all kinds of information, some of 
which involves a good deal of research and investigation and 
а considerable expenditure of time, Doubtless this tendency 
arises from a feeling that all municipal staffs, being in the 
service of the public, should cheerfully contribute their quota 
to the common good, while they may count upon their 
courtesies being reciprocated in kind, should the necessity 


arise, We ourselves are greatly indebted to both municipal 


and other station engineers for information, which we ask 
for as a favour, certainly not as of right; and we gladly 


testify to the good-natured and courteous response almost 
. invariably accorded to опг applications. 


Being, therefore, to 
some extent involved in this matter ourselves, we refrain 
from expressing an opinion thereon, but our columns are 
open to those who wish to do so. 

In this connection, we may mention that we have become 
aware that a letter asking for certain particulars intended for 
publication in the ELECTRICAL REVIEW is being circulated 
amongst municipal station engincers ; we, however, bave not 
received any communication from our prospective contributor, 
nor have we any idea as to his identity ; needless to say, 
therefore, that we have not authorised the circulation cf any 
such inquiry.—Eps. E. R.] 


Civil Engineers—4 per cent. 


On behalf of several young engineers, may I draw atten- 
tion in your columns to the extraordinary lack of courtesy 
shown us by Central Station “Chiefs” when we apply to 
them for jobs. " 

Merely to quote my own case, out of over 25 applications 
which I sent out (in many cass enclosing в stampe 
addressed envelope for return), only one chief was polite 
enough to send me an answer. А 

Surely these chiefs might remember the following facts :— 


1. That they were young men themselves once—looking . 


for work. | А 

2. That Шоке of us who apply for work are, in the vas 
majority of cases, well trained, well educated gentlemen, 
and are entitled to be treated ав such. 


3. That civility costs nothing. Indignant 
n . 


Inquiry. "PW 

Fire alarm and telephonic system for large public jy 
tion, Can any reader inform me of an efficient installa 

that has recently been erected as above ? 


H. W. A. 
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The Cult of the Marine Engineer. 


I have been considerably amused (and not only myself, 
but others) at a letter in your issue of November 25th last, 
signed by ** Landsman,” on “ The Calt of the Marine Engi- 
neer.” It is so absolutely evident, from the letter in ques- 
tion, that ** Landsman " is a disappointed marine engineer, 
that we, who happen to be clectrical engineers in central 


stations, can only treat such a letter with pity and amuse- 


ment. To begin with, he appears to imagine that the only 
duties of a chief engineer in a central electric light station 
are to look after his boilers, engines, and his consumption of 
coal per unit generated. He imagines that the only elec- 
trical work required is that of moving the switches about,” 
and that this can be done by a good electrical assistant. 
Landsman ” seems to ignore, or forget, that even the very 
best assistants like to be able to look up to their chief as a 
man of superior knowledge in all departments connected 
with a central station. There are such things, even in a 
semi-civilised country such as this, as intricate ne. works of 
cables, outside the station, and unless a chief is an electrical 
engineer, and can tell his men what to do, he is absolutely 
useless, although he may bring his coal consumption per 
I.H.P.-hour down to 1} lb. 

As regards this latter figure, electrical engineers (who, of 
course, know nothing about steam) will, I think, take it 
with a grain of salt. He also forgets that a chief in a 
central station has to be a very first-rate business man. I 
really fail to see how a marine engineer can lay claim to this 


latter qualification, because, on Landsman’s” own showing, - 


it appears that his only recreation, when not on daty (and I 
have rarely seen a chief marine engineer on duty) is that of 
conversing politely with the fair sex. 

Here I with “ Landsman.” They are past-masters 
at the art! Put him in an office, with an irate consumer, 
who is swearing that his meter is reading 10,000 per cent. 
more than it should, and see how he will tackle him. He 
will probably have the meter tested by an assistant, but if 
that assistant asks him for any information as to how to do 
the job, he will probably say, If you can’t do it I must get 
someone who can.” There are also such things as meetings 
of directors and electricity committees, when a chief is 
expected to report upon and advise with regard to technical 
electrical matters, and he could hardly send his “ good 
assistant to do this for him. 

Why on earth marine engineers can't stick to their own 
profession instead of trying to oust men who have probably 
spent their time in training for electrical work and central 
station management, I cannot understand. We don’t try to 
oust them ; no doubt many of us would like the pleasant 
life, but we do not aspire to such heights of knowledge. It 
is also amusing to learn Landeman's "" idea of a gentleman. 
Apparently, if а man can talk nicely to a lady he is a 
gentleman. I may say that I have heard that some of the 
greatest scoundrels unhung have a delightful way with the 
ladies, and if this is the only qualification I am excecdingly 
sorry for the old stamp of gentleman. 
gentlemen are quite shy with the other sex. 


Colonial Electrical Engineer. 
South Africa, December 21st, 1904. 
P.S.—I have heard of stations which аге run by © шеге” 


electrical engineers, which have got their coal consumption 
down to even 3 lb. per unit. 


THREE-PHASE ELECTRIC HAULAGE PLANT 


AT SHIREBROOK COLLIERY. *.': 


From the number of papers on electrical engineering read before 
the Institation of Mining Engineers, it is evident that the use of elec- 


tricity in mines is becoming & potent factor in the mining industry. 


Whether continuous or three-phase current is the best for general 
mining purposes is & much disputed point, there being strong advo- 
cates for both systems. The great disadvantages of three-phase 
motors are the difficulty of starting the drop in voltage and 
the sudden rush of current when starting. Continuous current 
motors are handicapped by their commutators, but are more 
efficient in their working, and, when properly attended to, are 


Many men who are 
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probably much more suitable for many purposes than three- 
phase motors. Both systems, however, have their advantages 
as well as their disadvantages, and no hard and fast rule can 
be made, but each system should be carefully considered with 
regard to all the circumstances, depending upon the nature of the 
work aud the state or position of the colliery. 

In & paper read before the Mining Institute, Mr. William Hay 
describes a three-phase installation for hauling at Shirebrook Col- 
liery. This plant consists of a pair of compound steam engines, 
fitted with Meyer expansion gear, and running at 95 r.p.m., sup- 
plied with superheated steam, driving, by means of a belt, a counter- 
shaft; and from this countershaft, by means of belts, is driven the 
three-phase generator and a separate exciter. It may be noted 
here that this countershaft means a loss of probably 10 per cent. to 
15 per cent. of the power of the engine. Why colliery people 
preter low speed engines and antiquated countershafts and belts it is 
difficult to say. One idea is that a low-speed engine is not so 
complicated as a high-speed one, and will not wear out so quickly. 
This is probably true when the valve gear merely consists of 
eccentrics and slide valves, but in these days of great economy in 
steam consumption and intricate and delicate valve gear of a low- 
speed engine, the high-speed engine is probably the simpler of the 
two; and, moreover, the great reduction in space ocoupied, and 
consequently lessened expense in engine house and foundations, to 
say nothing of getting rid of belts and countershafts, are most im- 
portant points in favour of the high-speed engine. 

The alternator is & three-phase ten-pole Westinghouse machine 
with an output of 75 Kw. at 440 volts and a periodicity of 60. The 
field excitation is derived from а separate exciter consisting of a 
1‘5-Kw., 125-volt compound-wound generator running at a speed | 
of 1,300 r p.m. The alternator runs at a speed of 720 r.p.m. 

From the generator, the current is conducted by a three-core 
cable, 2,160 ft. long, to the motor underground, which isa Westing- 
house 5 motor of 100 н.р. at 400 volts, with a speed of 
580 r. p. m., the rotor being of the squirrel-cage type. The machine 
is started by means of auto - transformers, and consequently, though 
the power required to start the motor is great, it is necessary to 
disconnect the rotor from the haulage gear, and start it light. The 
power from the motor is transmitted to the hanlage gear by means 
of а belt 13 in. wide to а first motion pinion, and through double 
helical spur gearing to the rope-driving pulleys. The pulleys 
driving the hauling ropes are 6 ft. in diameter, and are thrown in and 
out of gear by means of a friction clutch of the ordinary wedgeand 
expanding ring type, worked by means of hand-wheels and screws ; 
and the speed of the haulage ropes, which are endless, is two miles 
per hour. The tightening arrangement consists of a balance bogie 
carrying a pulley 5 ft. in diameter working on an inclined plane; 
and the tubs are run in trains of 6, or, where the roadways are 
single, in trains of 14. 

The following table gives the results of a 6-hours’ test made with 
this plant :— 


1.Н.Р. OF THE ÉNGINB AND THE DISTRIBUTION OF THE POWER. 


H.P. Per cent. 
Engine and countershaft 30°74 29°6 
Alternator and exciter ... Те ; 1018 9'8 
Cables, motor and hauling gear 21:04 20:3 
Ropes is - T ss 8:87 8'5 
Load, inoluding coal and tubs ... 33:07 318 
Totals өз 103:90 1000 


What strikes one most is the power absorbed by the engine and 
countersbaft, though, as the engine is only working at half its 
load, this should be taken into account in ite favour. The 
mechanical efficiency of the engine plus the power used to overcome 
the friction of the countershaft and belts is 0'8, and the electrical 
efficiency is 57:3 per cent. The steam consumption is 38 lb. per 
IH.P. per hour, which one would think—in spite of the 248 ft. of 
steam pipe—might be improved upon. NC 


л 
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LEGAL. 


HiGNETT v. FELLINGHAM. 


AT Brighton County Court on Friday, Judge Scully heard a case in 
which Geoffrey Hignett, trading as G. Hignett & Oo., electricians, 


* of $ North. Beet Quadrant, Brighton, sued Ernest Edwin Felling- 
* yam; ek of 10, North Street Quadrant, for £25 damages for 
breach • oi " mbnt ‘respecting the sale to the plaintiff of an 


A Rag .busipegs,cagried on by the defendant at 1 & 2, King 
. Btiebt; 


^ rightpp: • The plaintiff also asked for an injunction 
 reittatping ђе defe t from committing further breaches of the 
agreement and from trading in Brighton, Hove and Preston. 
Plaintiff's case was that in 1900 the defendant, who was trading as 
Fellingham Bros, wrote and asked him to buy his business for 
£170, and witness ultimately agreed to purchase for £135, and to 
take defendant into his employ. An agreement was drawn up, and 
in this the defendant undertook: not to do any electrical work in 
Brighton, Hove and Preston, but early last year defendant left 
witness and managed a business'at 10, North Street Quadrant. On 
the shop were the words “ Fellingham, Electrical Contractor, 
Electric Lighting, Estimates Free." Defendant's brother claimed 
to be the owner of the business. Plaintiff denied that the agree- 
ment was limited to a period of two years. 


i 
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` For the defence it was urged that plaintiff had no right to an 
injunction owjng to the great delay in taking proceedings. It was 
also contended that defendant had not worked in his own name or 
on his own behalf, but for his brother. 

The Judge held that the plaintiff's claim and defendant's counter- 
claim for the rectification of the agreement, must be dismissed, but 
in the event of his ruling being wrong, and the case going further, 
he found that if plaintiff's construction of the agreement was 
correct, defendant had broken it, but not for long, he having 
ceased to carry on business himself after he had been written to by 
plaintiff's solicitors on the subject. On the assumption that plain- 


tiff's view was correct, he assessed the damages for the breach of 


tbe agreement at the nominal sum of £5, with costs on Bcale C. 


BSPEARING v. BaBCOCR & WiLOOX AND OTHERS. 


In the Appeal Court on Wednesday, beforé Lords Justices Vaughan- 
Williams, Romer and Stirling, commenced the hearing of the appeal 
by the plaintiff in this case from an order of Mr. Justice Warrington, 
who dismissed an application by the plaintiff for leave to ad- 
minister interrogatories to the various defendants in the action, on 
the ground that they were irrelevant. The defendants were 
Messrs. Baboock & Wilcox, Messrs. Sugden, Ltd., and Mr. John 
Sugden himself. The statement of claim, said Mr. Shearman, 
K.O., set out that the plaintiff and Mr. Sugden, who were engi- 
neers, were concerned together in certein inventions for water- 
tube boilers. Messrs. Babcock & Wilcox made water-tube 
boilers of a similar kind, and plaintiff and Sugden were asso- 
‘ciated together in Baboock & Wiloox’s service. In 1902 a 
company called Sugden’s Ltd. was incorporated for the 
purpose of carrying on business in the Sugden boilers. Shortly 
after this plaintiff became a large shareholder in Sugden’s, Ltd., 
and manager of the company, and Sugden became another share- 
holder. The business was successful, and had come into competi- 
tion with Babcock & Wilcox, who commenced two actions. The 
first was against Bugden's, Ltd., for infringement of patent, and the 
other against Thos. Sugden for damages and an injunction on the 
ground that he had committed a breach of his confidential relations. 
Mr. Spearing was only a party to the first action, but the 
company instructed solicitors to defend both. Mr. Perks, a 
solicitor and a well-known public man, was a shareholder 
in Sugden & Co., Ltd, and he commenced negotiations on 
his own account for the settlement of the actions, which 
ended in an agreement, and this agreement Mr. Spearing 
now sought to have set aside. Interviews were held between 
Mr. Sugden and Mr. Rosenthal, the manager of Mesers. Babcock 
and Wilcox, at some of which Mr. Perks's clerk, one Mr. Peck, was 
present. At the first of these interviews held at Mr. Perks's office, 
Rosenthal informed Sugden that Baboock & Wilcox had set aside 
£30,000 to fight the action, and would carry them throngh every 
court, and that he, Rosenthal, was the best friend Sugden bad, and 
the only man who could save him from ruin, and further that 
Sugden was not so much to blame as Spearing in the matter which 
had led up to the actions. Consequences were hinted at, and a 
settlement was suggested. Sugden and Rosenthal informed Perks 
of the terms which Rosenthal proposed, and Perks said that in his 
opinion they were fair and reasonable, and that Mr. Sugden ought 
to agree to them. Sugden informed Mr. Spearing of the position, 
and entreated him to accept the terms in order to save 
him from rnin. In addition to the agreement put before 
Mr. Spearing for him to sign, these parties made 
a secret agreement with Mr. Perks and with Mr. Sugden. They 
agreed to buy up all Mr. Perke's shares in Sugdeni& Co., Ltd., at рат, 
so that when Mr. Perks said the terms were reasonable he referred 
to his own agreement as well as the other. As to Mr. Sugden, they 
took him back into their service, and took over a patent of his. On 

discovering these secret terms, Mr. Spearing declined to per- 
petuate the. agreement. Не had employed Mr. Perke's clerk, 
Peck, as his solicitor to into the matter, and Peck 
received a fee of 20 guineas from Babcock & Wilcox. He seemed to 
have been more or less retained by the other side. The only claim 
against Mr. Spearing was to restrain him from being a party to 
certain patents, but by the agreement he bound himself not to 
manufacture any water-tube boilers in competition with Babcock 
and Wilcox for three years. Counsel contended that there was 
clearly a duty to disclose these secret terms. It wae, on the face of 
it, a mala fide transaction. 

Hearing adjourned. | 
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Electrical Industry and Tariffsc—I$ Had been эі" 
pated at Preston, where there are situated large electrical works, 
that Mr. Cbamberlain would in the course of his speech on Wednes- 
day night refer in some detail to that branch of the engineering 
industry. Mr. Chamberlain has, however, telegraphed to the special 
Lancashire correspondent of the Engineering Times, who communi- 
cated with him on the subject, that he has “no present intention 
of referring to that particular trade. Daily News. 


Electrical Omnibuses in Germany.—A service of 
electrical omnibuses, supplied with current from an overhead con- 
ductor, has lately been started between Nieder-Schineweide and 

ohannisthal, near Berlin. | 


The German Machinery Trade in 1903,— The Diplo- 
matic and Consular Report, No. 622 (Miscellaneous Series), gives а 
rt on this subject by the British Consul-General at Hamburg, 
states that during the last three years the progrees has not been во 
rapid as during the previous decade, the total value of the exports 
having increased from £10,035,000 in 1901 to £11,600,000 in 1903. 
The imports, which in 1900 reached the high figure of £5,055,000, 
fell to £2,855,000 in 1903. The importe and exports of electrical 
machinery were as follows:— 


Imports. Exports, 
1901 ... £174,500 £996,750 
1903 ... 80,750 1,086,050 


The chief markets for German exported electrical machinery 
were:—United Kingdom, £289,550; Russia, £98,700; Italy, 
£87,100; Belgium, £98,500; Spain, £73,900; the Netherlands, 
£62,450; Austria-Hungary, £45,700; Sweden, £39,800; Argentine 
Republic, £38,400; Switzerland, £29,100; and Franoe, £25,100. 
The electrical machinery imported came chiefly from Switzerland, 
£31,900 in 1903, and £47,900 in 1901. Particulars are also given 
of the trade in agricultural, spinning, weaving, pumping, &. 
It is interesting to note that ''cotton-spinning machinery has 
at all times been almost exclusively imported from the United 
Kingdom." Rolling machinery, ventilators, machinery for cutting 
metals, as well as working wood, were all imported chiefly from 
the United Kingdom." 


The Spanish Copper Industry in 1903.—A recent 
Foreign Office report on tho Mining and Metallurgical Industries 
of Bpain" contains some interesting information, from which a few 
of the references ín regard to oopper are worthy of quotation. 
Copper ore is obtained from 501 mines employing over 12,000 
bands, and 54 steam engines aggregating 2,030 r.H.P. The volume 
of the ore raised was 2,799,789 tons, valued at the mouth of the 
mine £1,569,369. The increase in volume míned was 181,135 tons. 
Of the total output nearly 60 per cent, or 1,660,092 tons, was 
worked up locally into copper cascara (valued at £551,806), copper 
blister (valued at £416,021), and copper sulphate (valued at £88,596). 
Nine factories were devoted to the working of the ore into these 
forms affording employment for 8.300 workers. The motive power 
employed was steam ; 3? engines, indicating 1,587 H.P., were in use, 


Switzerland.—The balance-sheet of La Société Franco- 
Buisse pour l'Industrie Electrique for the last financial year, shows 
& profit of £31,160. 


Imports of Foreign Electrical Apparatus.—A very 
steady tone prevailed throughout the past year in the importation 
of foreign electrical goods into tbis country. The returns now 
available show that the monthly total ranged between a minimum 
of £50,401 and & maximum of £86,236, the aggregate for the. 
12 months being given as £790,799, as contrasted with £819,029 
in 1903. 


German Electrical Machinery Imports and Exports. 
— Last year saw an increase in the importation of foreign electrical 
machinery into Germany, the returns for the 10 months ending with 
October last showing a total of 1,169 tons, as compared with only 
725 tons in the corresponding period of 1903. On the other hand, 
there was а deerease in the exports of German electrical machinery 
from 11,187 tons to 11,066 tons. 


The Jandus Twin-Carbon Lamp.—Mesers. Drake 
and Gorham, Ltd., sole agents for the Jandus Arc Lamp and Electric 
Co., Ltd., have forwarded us particulars of the Jandus twin-carbon 
lamp for working singly оп 200 to 250 volts at 23 or 4 amperes. 
The resistance for the former is self-contained, but with the higher 
current it is external. We understand that the lamp combines the 
usual features of Jandus lamps—sound design, solid construction, 
ease of trimming, and long burning hours. The overall length is 
only 2ft.3 in. The firm will send copies of the lists on applica- 
tion to them at 66, Victoria Street, Westminster, 8.W. 


Private Bills in Parliament.—The period allowed by 

the two Houses of Parliament for depositing memorials alleging 
non-compliance with the preliminary Standing Orders in respect of 
any of the first 100 Bills on the general list of constructive 
measures relating to public and private works closed on Monday. 
The Financial Times says that the memorials lodged included one 
by the Willesden Oouncil against the Metropolitan Electric Supply 
(Various Powers) Bill; by the Diddy Meg County Council 
against the Wellingborough and District Tramroads and Electricity 
Bupply Bills; by the Willesden Council against the Metropolitan 
Railway Bill; and by the Bexhill Corporation against the Hastings 
Tramways Bill. . 
The Daily News says that among the Bills which will be unop- 
posed .at the preliminary stage are the following :—Administrative 
County of London and District Electric Power Co.; South Metro- 
poljtap- Gas; Charing Cross and Strand Electric Supply Оогрога- 
tion (Power Supply); London County Council (Tramways); Metro- 
volitan Pneumatic Dispatch Co.; London United Tramways; East 
London and Lower Thames Electric Power ; and the Central London 
Railway (New Lines). 


Tramway Lifeguards.—Messrs. Hudson & Bowring. 
Ltd., have secured contracts for fitting up cars with the “Н.В.” 
patent lifeguard on the following:—Birmingbam and Midland 
Tramways; Ohesterfield Corporation Tramways; Lincoln Corpora- 
tion Tramways; Penang Electric Tramways. 


New Zealand Customs.—The following was gazetted 
during November:—Slot rails for tramways for cable or electric 
conduit, as tramway material n.o.e., 20 per cent. 


Berlin Corresponde D with the artificial lightin of number of Overhead belt transmissions, A special form 
workshops, it ig often diele that the illa i d bo р 
ral di 


minant should be sus- pendulum ig represented in fig. 4, This ig a combination of а dir 

ceptible of а late i in cases Á їс 
WOrk or too] is to receive an illumination not only intense but also ceiling side by side, the flexible pendulum being led throng) 
coming from a given direction, efficient lighting of a drawing pnlley, Provided at the lower end of the outfit, is 
i of шр being readily given à latera] displacement а 
f the draughts. any adjustment required, while the working place ig disencumber 
complied with only by during the daytime by the pendulum being moved aside. Ita 
Permits of a vertical displacement of the lamp, a hook attached 
E "^ the Suspension being fitted into holes made in the pendului 


936 pendulumg аге being manufactured by Messrs, Högner an 
Weller, of Lentsch, near Leipzio, Germany, 


Spain,— A new electricity meter, known ав the“ L. W., 
introduced by the Allgemeine Electricitüts Gesellschaft, has beo, 


officially Approved for use in Spain 


Auction Sale.—On Tuesday, January 31st, at Wolver. 
hampton, Messrs, Fuller, Ho Sons & Oassell will offer for sale 
by auction АП extensive collection of nearly new, high-class machine 
220 of whic some details appear among our advertisement, to- 

ay. 


Catalogues, Calendars, &€.—A list of luminous electric 
radiators hag just been issued by Mzssns, BaxgENDALE & Co., of 
Miller Street Wor 8, Manchester, Various designs are clearly 


new price sheet relating to opalescent arc lamp globes is being 
Wanmlated by Mnggns, Ов Ов, Норрввт & Co., of 130, London 


fully illustrated. 
E8888. SIEMENS Bros, & Co., Lrp., of York Street, Westminster, 
+» have sent пз one of their binders in Which to file the varioug 


Fia. 2. motors, including induction motors, also controllers апа motor 

| starters, Numerous diagrams of Connections, lists of prices and 

excellent illustrations are given, This binding list Will prove 

ue of a latera] displacement of the lamp, and the same ig true of useful to the trade who rake a practice of filing manufacturers’ 
lighting of inclined drawing boards, when a vertical adjustment Publications, 


А ; ; he Iuegovzp Evecraic Grow Lamp Co., Lro, of 7, Great 
5 pe; Pas — бемагу With + Newport Street, W. C., have Placed before us 3 Copy of the fourth 
ted, it will always be advieable to ha edition of their street-lighting catalogue. The Preface Contains д 
Д A , 


ttings, have been brought пр to date, though, of course, it ig impos- 
sible to embody all the new designs that have been introduced. 

The рів, Ex GR Co., TD., of 179, Queen Victoria Street, 
has Published a new illustrated catalogue, relating to its 
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A copy of their latest edition of No. 1 list of destructors hag 
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and trade ref use, бо, Phe destructors installed at the Fulham, 
Accrington, Batley, and some other eleotricity works aro detailed, 

he company will send Copies of tbe catalogue on application, 

The бт. HELENs CABLE Co, Lro., of Warrington, has in circala- 
tion a variety of picture Postcards illustrating the differer t depart- 

ments in its works, 

From Mr, G. BBAULIE, of 218, meee Thames Street, E. O., re 
oteible f 1 i bave received a thow card and calendar, bot giving prominence 
з the B pner we һер pe the Lordon Standard incandescert lan PS, & speciality Supplicd by 
the firm. 


Fig, 3, 


' : ford” 
ig. 1 shows be pendulum la for 1905. A iagram of tbe firm's patent universal ' Brad 
nd A 2 with a lathe. darocu p disconnecting box is the obief feature of the card, d 3, Golden 
er friction joint, allowing of th ing gi EC CHARLES MACINTOSH & Co., ETD. of 1 veris nis 
ion. Whenever the latter is | € per. Lane, E C , are "upplying the ^ W, & R, dry qme dn Ltg. 
ing in a vertical position, a shor Are supplying large quantities to the National Telephone 8 
in inserted between it and the (8g. 3). and otter firms, 4 Price list has been issued. TI dhed tis 
te made to spit апу requi І 0 A well- bound catalogue of electrical 5 E 15 We li 
led through the tube constitat; ; frcm tho ÁCCESSORIES Manoractorma Co, 0 if 54, A 
r takes up only a small amo Street, Oxford Street, W. Much care bas evidently been given 
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the arrangement of the matter in a clear and straightforward way, 
and, by means of а good thick paper and clear printing, the 
numerous illustrations are a success. Lampholdera, lampholder 
adapters, tumbler and other switches, wall plugs, cut-outs, ceiling 
roses distribution boards, counterweight fittings, main switches 
and many other accessories are set out, and prices of same are 
published. 

Mussas. NALDER Bros. & Taomeson, Lrp., of 34, Queen Street, 
E.C., have sent us one of their illustrated cards descriptive of their 
N.O.8. gold medal motor-gauge which has been recently placed upon 
tbe market. 

A catalogue of “The Bristol” patent portable electric safety 
lamps and accumulators has bean received from the Ввівтог, ELEC- 
TRIC ВАРЕТҮ Lamp Worses, 40, Great Smith Street, S. W. Portable 
lamps for factory use, for miners, domestic, medical, carriage, photo- 
graphic, and a variety of other purposes, and batteries for testing 
work, &, are well shown and described, prices being also given. 


Book Notices.—Small Electrical Measuring Instruments. 
London: Percival Marshall & Co. Price 6d. net.— Hardly a week 
goes by without our acknowledging in this column the receipt of 
one of the Model Engineer” handbooks, which describe ingenious 
methods of making and using almost anything, from a battery to a 
steamship—on a small scale. The subject of this notice describes 
easy and economical ways of mating detectors and galvanometers, а 
simple voltmeter, Wheatstone bridge, electroscope, &c., and explains 
ia simple langaage the principles upon which they are based, and 
the modes of using them. There is nothing like making things for 
getting to know all about them, and we have no doubt that many a 
youag engineer will derive great benefit from these little manuals. 

Mathiesons’ Handbook for Investors for 1905. Е. О. Mathieson and 
Sons, 16, Copthall Avenue, Е.С. 28. 61. net.—This is а most 
valuable little book for investors who want to know the Stock 
Exchange prices of the leading companies’ securities for the past 
ten years, also the dividends. A separate section gives the details 
of electric lighting and some electri al manufacturing concerns. 

Municipal Finance for Students. Gee & Co., 34, Moorgate Street, 
E.C. 28. 6d.—The object of this work iə to enable beginners in 
municipal accountancy to acquire a knowledge of the principles and 
practice of local government and its finance, not in order to launch 
the student out as a fully qualified financial cfficer, but to induce 
the reader to take up the further study of the points raised more 
thoroughly and seriously. Another object of the author, who is 
himself A Municipal Accountant,” is to enab'e anyone who bas 
the consideration of municipal accounts to cbtain а better under- 
standing of them. Those who bave such accounts before them know 
only too well that municipal accountancy manages to render its 
returns with а maximum of obscurity, so that the unpractised 
searcher after their truth often finde it impossible to understand 
them. If this little book helps to shed a little light in some of these 
dark places, it is well that it has been written. But what we all 
long for із more straightforwardness and uniformity in the prepara- 
tion of the accounts themselves; that were better than a key to their 
interpretation. The author has not ignored the controversy that has 
been raging for some time past on the question of municipal v. 
private enterprise, the method of treatment adopted being the setting 
out of а number of anti-municipal trading arguments and the replies 
of the municipal man thereto. A chapter of special interest is that 
relating to the depreciation question, and three methodi of treating 
the sinking fund are dealt with in some detail; the object of tbis 
chapter—which is one of the most timely in the book—is to enable 
the student to appreciate the points produced in the course of Press 
controversies on thie question. Our own views on the matter of 
obsolescence and the inadequacy of sinking funds for meeting this 
are well known. The audit of municipal accounts comes ia for 

“some treatment. We have said sufficient to show that whatever 
the views of the reader may be on some of the debatable points 
referred to, he cannot but profit from sitting at the feet of Muni- 
cipal Accountant” for an hour or two. 

A B C of the Differential Calculus. Ву W. D. Wausbrough. 
Manchester: The Technical Publishing Co. 1904. Second Edition. 
Price 3s. net.—This modest work, which has been styled by one of 
its readers as the “painless treatment for Differential Calculus,” 
has been written with a view to revealing to the student the beauty 
and utility of the calculus without first terrifying and then disguet- 
ing him with unintelligible dissertations and uanecessary difficulties. 
The author has adopted a simple, conversational style, as though 
to conciliate and make a friend of the reader, and bis explanations 
are so lucid and original that we were tempted to spend more time 
in reading them than we conld spare for this brief notice. Tne 
ground covered in this work includes the ordisary rules for dit- 
ferentiation, logarithmic functions and  trigonometrical ratios, 
inverse functione, successive differentiation, various carves, maxima 
and minima, with numerous examples in all cases. Тое book ів 
well worthy of commendation. 

„Etude Pratique des Courants Alternatifs Simples et Poly- 
phase: et de Leurs Principales Applications Industrielles.” Par 
Henri Chevallier. Paris: Librairie Pulytechniqus Ch. Beranger. 

"Die Schwachstromtechnik in Eiazeldar-tellungen.” Band I. 
Der Wahlweise Anruf in Telegraphen und Telephonleituagen. 
By J. Baumann. Berlin: R. Oldenbourg. M. 2.50. 

“ А Short Introduction to the Theory of Electrolytic Dissociation.” 
By J. C. Gregory. London: Longmans, Green & Co. 18. 6d. 

“ Lockwood's Builders’, Architects’, Contractors’ and Engireere' 
Price-Book for 1905." By F. T. W. Miller. London: Crosby 
Lock woo 1 & Son. 4s. 

“Ubar den Sogenannten Halleffekt in Elektrolyten.“ By Dr. 
Richard Heilbrun. Extract from the Annalen der Physik, Band 
15, 1904. 
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" Widerstand und Stromverlanf.” By Dr. Richard Heilbrun. 
Extract from the El:ctrotechnische Zeitschrif'*, Heft 51, 1904. 

‘Science Abstracts" Sections A. and B., No. 84, December 27th, 
1904. London: E. & F. N. Spon. 1e 6d. each net. 

The January issue of the Faraday House Journal contains 
interesting articles on the “ Artificial Lighting of Picture Galleries,” 
and the “ Best System of Alternating-Current Traction fcr Long- 
Distance Lines,” as well as descriptions of engineering works 
associated with Faraday Honee. The college is moving to 
Southampton Row at Easter. 


Bankruptcy Proceedings.— On 5th inst. John Hill, 
electrical engineer, Glasgow, was examined in bankruptcy before 
Sheriff Balfour. Bankrupt attributed his insolvency to the lack of 
ро state of affairs showed liabilities £1,981 17s. 6d , and 
asse . 


Point Controllers.—Mesars. S. Dixon & Son, Ltd., of 
Leeds, have received an order from the Hotherham Corporation 
Tramways Department for the installation of Turner's automatic 
point controller. 


Trade Announcements.—We understand that the 
Phenix Dynamo Manufacturing Co., Ltd., of Thornbury Works, 
Bradford, have opened an сосе as from the 1st inst. at 17, Victoria 
Btreet, Westminster, and this will be in cbarge of Mr. E. W. T. 
Ward, who has recently joined their staff as London representative. 

Messrs. Andrew Brown & Co., of 110, Cannon Street, E. O., have 
been appointed the London and district agents for Messre. Penman 
and Co., boilermakers, Glasgow. 

On and after 21st inst. the address of the Britannia Rubber and 
Kamptulicon Oo., will be 9, Bradford Avenue, Redcross Street, E.O., 
the old premises haviog been acquired by the L.C.C. for a fire 
station. 

Mesare. Balcke & Co., condenser specialists, of 27, Clements Lane, 
E.C., bave opened а new branch office at Imperial Chambers, Albert 
Street, Derby, for the Midland and South Yorkshire District. 


Dinners, — Having concluded two large electric 
light installations at Ipswich—vis, the Cliff Brewery and 
the Co-operative Bociety's premises in Carr Stet— Messrs. Tamplín 
apnd Makovski, Ltd., of Northgate Street, entertained their employés 
to а dinner at the White Horse Hotel on Tuesday last we.k. Mr. 
J. Drayson Dymond, the local manager, presided. 

Oa January 2nd the first annual dinner of the outside staff of the 
National Telephone Co., Newcastle district, was held at the Turk's 
Head Hotel, Gateshead. There were close upon 60 present. The 
chair was occupied by Mr. R. Palmer. . 

The eighth annual dinner of the North Staffordshire Railway 
electrical staff was held at the Borough Arms Hotel, Newcastle, on 
Baturday last, Mr. A. F. Rock presiding. 


Dissolutions and Liquidations.—The New Zealand 
Electric Light and Traction Co., Ltd., is wiading up volanterily, 
with Mr. R. W. Blackburn, 35, New Broad Street, E.C., as 
liquidator. | 

Messre. G. V. Llewelyn and E. M. Ashley (Southport Electric 
Lighting Co., 189, Lord Street, Southport) have dissolved partner- 
ship. Mr. Ashley will attend to debts and will continue the busi- 
ness on his own account. 

The British Columbia Telephones, Ltd., is winding up volnn- 
tarily with Mr. Maurice Brewer, 49, Queen Victoria Street, E.C., A8 
liquidator. A contract for the sale of all the assets to Dr. John 
Matthew Lefevre has been approved. 

Messrr. W. H. R. Saunders and W. E. O. Williams (J. P. Saunders 
and Co., telegraphic and electrical engineers, of Westminster and 
Cardiff) bave dissolved partnership. Mr. Baundere will attend to 
debts relating to the telegraphic, telephonic, and general electrical 
business, and will continue to carry on that business under tbe old 
style with Messere. J. H. P. Berthon and 8. G. Leech, as new 
partners. Mr. Williams willattend to debts relating to tbe electric 
light and electrical engineering parts of the business, and will con- 
tinue under the style of W. E. О. Williams & Co., at 29, West, Bute 


Street, Cardiff. 


Boiler Litigation Settled.—We learn that the Stirling 
Boiler Co., Ltd., and the Stirling Co., of U.S.A., have come to an 
arrangement, whereby litig ation which bad been pending between 
the two companies for nearly a year bas been satisfa:torily settled. 
We understand that the Stirliog Boiler Co., Ltd., have acquired all 
the British and European patents of the American Co., and 1D 
future all boilers sold in these markets will be of British manufac- 
ture. The Stirling Boiler Co., Ltd., are well equipped for dealing 
with a large volume of trade. They have large works at Motherwell, 
in the heart of the stee! making industry of Lanarkshire. We 
understand, further, that both the American 4-drum type and tbe 
British 5-dram Btirling boiler will be sold in this country. 


LIGHTING AND POWER NOTES. 


West Hartlepool.—The T.C., on the recommendation 
of its E.L. Committee, has authorised the clectrical engineer to 
obtain tenders for an additional 250-K w. set, with the necessary 
switchboard, &c., and resolved to apply to tbe L.G.B. for sanction 
to borrow £2,200, the estimated cost of the addition. The electrical 
engineer stated that the whole of the plant now installed, with the 
exception of a siagle 100-K w. set, had been in use for the last two 


months, 
(Continued on page 65.) 
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-ELECTRIC TRAMWAYS IN HONG: KONG. 


SrxcE the island of Hong Kong became a British possession, 
rather more than 60 years ago, its rise in importance, аз ойг 
chief commercial centre and naval stronghold in the Far 
East, has been both rapid and unique. 

Situated near the mouth of the Canton river, and distant 
about 90 miles from the ancient Chinese city of Canton, it 
possesses one of. the finest and most beautifal natural 
harbours in the world. This must have been recognised 
by the Chinese themselves hundreds of years ago, as the 
Chinese characters representing the name of .the island 
signify ‘ * good harbour.” i 

The island itself is some 11 miles long, and from 2 to 5 miles 
broad, and consiste mainly of lofty uncultivated hills. In the 
younger days of the Colony it was considered a most un- 


healthy place owing to the prevalence of malaria, but to-day | 


the efforte of the Sanitary Board on the one hand, and the 
Afforestation Department on the other, have completely 
removed this reproach. — 

During the summer months the humidity of the atmo- 
sphere renders the heat very trying to Europeans, but from 
September to March the weather is all that could be desired. 
The population of Hong Kong is estimated at 325,600, and 
of these 307,000 are Chinese. Its trade is estimated at 
£20,000,000 per annum. It has excellent dock accommo- 
dation, is strongly fortified, and is our permanent Naval 
base in the Far East. 


company with its -headquarters in London; the work was 
commenced in May, 1903, and was completed last July. The 
detailed plans and specifications were prepared by the com- 


View ОР BHARP,CUBVvA. ! 


pany's consulting engineers, Messrs. Alfred Dickinson & Co., 
of Birmingham, who appointed Mr. Harold Hackwood to 
act as their representative in Hong Kong, as resident 
engineer in charge of the construction. The contractors 


‚ INTERIOR OF ENGingE Коом. —Үлтез & THOM—DicE, Кевв STEAM DYNAMOS. 


In 1902 an ordinance was passed by the Legislative 
Council of Hong Kong, authorising the tramways to be laid 


down by the Hong Kong Tramway Electric Co., an English - 


were Messrs. Dick, Kerr & Co., Ltd., of London, who carried 
out the whole of the work. 


The total length of single track is 144 miles, which is 
F 
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laid in 9} miles of route. The track is laid to a gauge of 
3 ft. 6 in., with rails of the girder type weighing 86 lb. per 
lineal yard. Each rail joint'is; double-bonded with 6/0 
S.W.G. copper bonds. 
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exceeding 2 ft., while the arms on the side 
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The overhead construction has been carried out in a very 
neat manner, the length of arms on the centre poles not 
poles vary in 
length, the majority of them being 6 ft. long. The poles 


are of mild steel 28 ft. 8 in. in length, 7 in. in diameter at 
the base, and tapering to 4 in. in diameter at the top. They are 


set 6 ft. in the ground in a solid block of concrete. Within 
the city, ornamental base castings greatly add to the appear- 
ance of the poles, which is still further improved by the 
addition of wrought-iron scrolls on the bracket arms. 

The troley wire is divided into half-mile sections by 
means of section insulators, and at each of these points the 
main feeder cables are tapped and current is taken to supply 
each section of trolley wire ; this is accomplished by running 
the feeders through a feeder pillar containing the necessary 
switches and fuses. The connections from the feeders to the 
trolley wires are made with rubber-covered 37/16 cables, 
carried up inside the poles and along the sides of the bracket 
arms. The pressure on the trolley wire is 500 volts. А 
lightning arrester is provided in each feeder pillar, and also a 
telephone giving direet communication with the power 


house, 


The feeder cables were supplied by Messrs. Callender's Cable 
and Construction Co., and were laid on the solid system. In 
addition tothe main feeders running east and west from the 


ym 


* 
+ 9 


As О res Ж) 
— А mresz- f Y " 
| 


Ший m 


INTERIOR OF CAR-SHED. 


The lines within the City of Victoria are laid for the most 
part with centre-pole construction, but the Eastern portion of 
the route, being ontside the city boundary, is laid as single line 
with passing places, and is equipped on the side-pole system. 

With the exception of a short branch line, which runs 
to the Race Course, the route runs parallel with the sea 
front, and, except in the case of a short length at Quarry 
Bay, is practically level. At Quarry Bay a small amount of 
road-grading has been done, the original grade of 1 in 10 
having been reduced tol in 15. Beyond Quarry Bay is 
the Eastern terminus of the line, where is situated the small 
Chinese village of Shankiwan. 

Owing to the varying nature of the ground, three forms 
of permanent way construction have been adopted. Where 
the ground was solid the rails were bedded on a concrete 
beam 18 in. wide and 6 in. deep ; where the ground was not 
so good, a bed of concrete 6 in. deep and 7 ft. 3 in. in 
width, extending under the whole track, and 1 ft. 6 in. on 
either side, was adopted ; over doubtful ground, which had 
been recently reclaimed from the sea, this concrete bed was 
increased to 8 in. in depth. The concrete used was mixed 
in the proportion of 6 : 1, Portland cement of local manu- 
facture and exceptionally good quality being used. After 
the rails and the bottom concrete were laid, the road surface 
was made up to rail level with concrete and finished off with 
a smooth surface to the proper camber of the road. 


View In Des Vokgux Roap WEST. 


power station, a return 37/13 booster feeder has been laid 
in each direction to within a mile of the two distant termini, 
where it is connected to the rails; it also makes connection 
with the rails at each feeder pillar. A three-core pilot cable 
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has also been laid from the power station to each terminus, 
. one core being connected up for testing purposes, and the 
remaining two cores being used for telephone service. 

The generating station is.as nearly as possible in the 
centre of the system, a convenient site having been obtained 
alongside the Bowrington Canal, from which water for con- 
 densing purposes is obtained, and which enables coal and 


VIEW OF GENERATING SET, TOWARDS SWITCHBOARD. 


materials to be delivered by barges direct on the site. "The 
only objection which could be found to the site lay in the 
fact that a very few years ago it was reclaimed from the sea, 
and consequently no good foundation could be obtained for 
either buildings or machinery ; however, as it was the best 
site obtainable in all other respects, this difficulty had to be 
overcome, and efficient foundations were obtained by the 
driving of over 5,000 
piles. These were 
spaced so as to sup- 
port the whole weight 
of the buildings by 
themselves, the ground, 
which greatly varied 
in solidity, being left 
as an additional factor 
of safety. China fir 
piles, 15 ft. in length 
and 5in. in diameter, 
were used for the build- 
ings and machinery, 
special 7-in. piles, 
18 ft. in length, being 
used for the chimney 
foundations. 

The depót comprises 
engine room and base- 
ment, boiler house and 
coal store, car-shed 
and machine shop, 
smithy, paint shop and 
. carpenters’ shop, and 
also offices. 

The engine room, 
which is lofty and well 
lighted, contains two 
Dick, Kerr continuous 
current, direct con- 
nected railway generators, of the multipolar type, compound 
wound, giving a pressureof 550 volts,and running at 100 revo- 
lutions per minute. They aredesigned toruneither separately 
ог in parallel. The generators are keyed direct on to the 
main shafts of the engines, which are of the horizontal cross- 
compound type, each engine being equal to a maximum load 
of 557 B;. H.P. The engines, built by Messrs. Yates & Thom, are 


each provided with a Wheeler surface condenser of the 
Admiralty pattern, and may be worked either condensing or 
non-condensing. The condensers are fixed in the basement 
below the engine room, as also are all the steam and other 
pipes, thus leaving the engine room free and open. Circula- 
ting water is obtained for the condensers from the Bowrington 
Canal, which runs alongside the site, the water first passing 
through sumps fitted 
with gratings апа 
strainers. to exclude 
obstructions. : 

In addition to the 
two traction sets, there 
are two smaller sets for 
the arc and incandes- 
cent lighting of, the 
depot, one set being 
driven by a small high- 
speed engine, and the 
other by a motor run- 
ning on the 500-volt 
circuit. The lighting 
circuit is supplied at 
100 volts pressure. 

The switchboard, 
which is of Messrs, 
Dick, Kerr’s standard 
type, consists of nine 
panels. It includes a 
main station panel, two 
generator panels, two 
feeder panels, one panel 
of the Board of Trade 
type, and three light- 
ing panels. The main 
station panel contains 
recording instruments of the latest pattern, including 
an integrating wattmeter showing the total output of the 
station. The Board of Trade panel is arranged for receiving 
test wires from different parts of the line, and is provided 
with instruments for making all the tests Бён о | by the 
Board of Trade. 

An overhead travelling crane is provided, capable of lift- 


B. & W. BoILERS AND GREEN ECONOMISER. 


ing and traversing in any direction a load of 10 tons over 
the whole area of the engine room. 

The boiler house, which is at a lower level than the engine 
room, contains two double-drum water-tube,boilers of Messrs. 
Babcock & Wilcox's make, arranged to burn ordinary Japanese 
engine slack. ^ Each boiler has 3,654 sq. ft. of heating 
surface, evaporates 12,000 lb. of water per:houf, and works 


60 THE ELECTRICAL -REVIEW. [vol 86. No. 1,416, J. ur 13, 1906. 


at a pressure of 160 lb, per sq. in. In addition to the 
steam and water gauges, each boiler is fitted with a spring 
safety valve and a dead weight safety valve. Water is 
. Supplied to the boilera by two Blake & Knowles feed pumps, 
which take water from either the storage tank or the hot 
‚ well, and feed the boilers either direct or. through a 
Green economiser, In case.of mishap the economiser may 
be cut out, the flue gases being conveyed to the chitnney by 
means of a bye-pass or auxiliary flue, and the feed water 
being pumped direct into the boilers without passing through 
the economiser tubes. Two feed water filters are supplied, 
and all the feed 
water passes 
through oneor other 
of these before 
entering the boilers. 

The chimney, 
which is circular in 
. geotion, is built of 
brick and is 153 
ft. in height. As 
Chinese bricklayers 
are unaccustomed 
to. this class of 
work, it presented 
greater. difficulties 
in construction than 
any other part of the 
work, and as Hong 
Kong is subject to 
typhoons of great 


severity, excep- 
tional care had 
to be taken 


with both the 
foundations and the 
building of theshaft. 
With the exception of the foundations and the chimney cap, 
the whole of the brickwork is built.in lime mortar of special 
раа ав ів also the brickwork of the buildings. 

The car-sbed, which is a rectangular building 220 ft. in 
length, contains six lines of track and gives accommodation 
for 35 cars. The roof is of iron, in two spans, partly glazed 
and provided with louvres, giving plenty of light and 
ventilation. Inspection pits run the whole length of the shed. 

There are 26 single-deck motor-cars, ten being of the 
combination type, with an enclosed portion in the centre and 
an open platform provided with seats at either end. The 
remaining 16 сагв are of the open crogs-bench type. The 
overall length of the cars is 29 ft., the total width ig 6 ft. 6 in., 


е 


Свовв-Ввнон CAR. 


and the wheel base 6 ft. 6 in. The combination car has а 
seating capacity for 82 passengers, and the cross-bench 
car for 48 passengers. Each car is mounted on a truck of 
the Bril type, and is equipped with Dick, Kerr 25 A 
motors, with their standard metallic shield blow-out con- 
trollers and the usual hand brakes. ! 

The trolleys, which are of the lateral type and are provided 
with a swivel head, are 16 ft. 6 in. in length, and enable the 
trolley wire to be fixed 10 ft. away from the centre of the 
track where necessary. "The car bodies were built at, Preston 
by the Electric Railway and Tramway Carriage Co., and 
were shipped in 
sections to Hong 
Kong, where they 
were fitted together 
and connected up 
in a very short space 
of time. 

At one end of 
the car-shed is a 
well equipped work- 
shop, containing 
acrew - cutting gap- 
lathe, wheel lathe. 
wheel press, and 
drilling machines, 
the whole being 
driven by a 500-volt 
motor. А suitab'e 
smithy, carpenters’ 
shop, and paint 
shop are also pro- 
vided. 

Before the intro- 
duction of electric 
traction into Hong 
: Kong the popular 
ricksha, drawn by a Ohinese coolie, was the principal 
means of locomotion, and of these nearly 2,000 were 
licensed for hire, in addition to a large number owned 
privately, Although rather slow, the ricksha is hard to 
beat for general convenience; the fight for supremacy 
between the out-of-date ricksha and the new electric car will 
be of interest, but must of necessity end in the victory of 
the latter. 

Besides the system above described, Messrs. Dick, Kerr 
and Co. are also constructing an electric tramway in Tokio, 
Japan; and we trast that many other important under- 
takings in the Far East will fall to the lot of our British 
engineers and manufacturers in the near future. 
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THE ELECTRIFICATION OF THE METROPOLITAN RAILWAY. 


WE recently reported the semi-public inspection of the new 
electric service of the Metropolitan Railway Co. between 
Baker Street and Uxbridge, and on New Year's Day, as 
foreshadowed by the 
chairman of the 
company on that 
occasion, the system 
was put in opera- 
tion for public 
service. The com- 
pany isto be heartily 
congratulated upon 
the inauguration of 
the new régime, 
which, we hope, 
when extended to 
the rest of its sys- 
tem, will prove 
to be amply justi- 
fied by the increase 
in the traffic, in the 
comfort and con- 
venience of the 


Віх-Солсн ELNOTRIC TRAIN on THE METROPOLITAN RAILWAY. | and the 


travelling public, in the ratio of receipts to expenses, and in 
the company's prosperity ensuing therefrom. 

As our readers are aware, the Metropolitan and Metro- 
politan District 
Railways are to be 
worked by direct 
current, obtained 
from rotary con- 
verters in sub- sta- 
tions, the power 
being transmitted to 
these in the form of 
three-phase alter- 
nating current at 
11,000 volte, 331 
cycles per second. 
In both cases the 
power plant is being 
manufactured and 
supplied by the 
British Westing- 
house Co, Ltd., 
special 
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feature of both undertakings is the adoption of- Westinghouse- 
Parsons steam turbo-alternators for the whole of the 
generating plant, on а larger scale than in any other under- 
taking in existence. The following description of the plant 
will therefore be of interest, to our readers. 

The Metropolitan Railway Co.’s generating station is 
Situated close by the company’s locomotive and engincering 
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101 ft. wide, covering an area of 3,570 sq. yds.. This makes 
it one of the largeet stations in the world owned by.a single 
railway company. E | 

The accompanying plan shows that the main building is 
divided longitudinally into two parte, the larger of which. is 
the boiler room, measuring 321 ft. long x 53 ft. wide. It 
contaius 10 Babcock & Wilcox water-tube boilers, each of 
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SECTIONAL ELBVATION AND PLAN 


works at Neasden. This site provides plenty of room for 
extension, gives every facility for coaling, and is very 
centrally situated as regards the company's sphere of 
operation. Ап abundant supply of water for boiler feed 
and all other purposes has been found at а depth of over 
400 ft., and two artesian wells have been sunk to tap it. 

The main building of the power station is 827 ft. long x 


or NmASDEN POwER STATION. 


5,730 sq.ft. heating surface, fitted with Babcock super- 
heaters and Roney mechanical stokers ; the latter are driven 
through gearing by Westinghouse vertical enclosed engines. 
The boilers are guaranteed to evaporate 20,000 Ib. of water 
each per hour, working at a pressure of 180 lb. per sq. in., 
and a superheat of 180? F. 

Coal is brought to the works by means of a special siding, 


t e. — - 
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the trucks delivering the fuel into a large hopper at the full load, and 20} Ib. at half-load, per kilowatt-hour, the 
eastern end of the boiler house. From this it is carried steam being superheated to 180° F., and supplied at a 
through crushers, which break it up to the required size and ` pressure of 180 lb. per sq. in. 2 
pass it, by means of a bucket conveyor | | 
made by Messrs. Graham, Morton and | 
Co., Ltd., to the storage bunkers above ^ MEM 
the boilers. From thence it falls by ' ^ > 5500€ 
gravity to the individual stoker hoppers, | 
being automatically weighed en route by ` 
Avery machines. The same conveyor 
is also arranged to remove the ashes, 
which are discharged into a special bin. 
The two economisers at present in- 
stalled, the scrapers of which are driven 
by three-phase motors, are of Messrs. 
Green’s well-known make, each having 
1.760 tubes. They are situated in a 
chamber divided into two parts, each of 
which is provided with it& own engine- 
driven induced draught fan. The 
chimney, which is 200 ft. high and 15 ft. 
in diameter, is approached by a flue 
28 ft. wide, divided into two by a brick 
artition. The arrangement of the over- 
ead flue and economisers is shown in 
the accompanying plan and elevation of 
the station. (p. 61.) 
The portion of the engine room ao 
actually devoted to the generating ma- 4 uS 
chinery is 288 ft. 9 in. long х 48 ft. 6 in. 
wide; in addition to this, at one end is 
the space devoted to the switchboards, 
transformers, and other auxiliary 
electrical apparatus, | — 
The generating plant at present consiste of two These machines represent the latest practice in every 
5,000-B. H.. Westinghouse steam turbines, coupled to detail, particularly in the reduction in length; this has 
3,500-kw. three-phase Westinghouse alternators, and two been achieved by an increase in diameter, which constitutes 
an important advance 
in steam turbine con- 
struction. They have 
passed successfully 
through all their trials, 


4 "v | and, beyond the infan- 
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tile ailments that new 

machinery always 

suffers from, have given 

no trouble. Despite » 

the size, their freedom 

from vibration is re- 

markable, and only the 

least tremor can be 

felt on applying the 

hand to the casing. 

The prominence that 

this type of prime 

mover has recently E 

attained in heavy elec- 

trical work may make 2 

some details of its 

operation interesting, Е 

particularly ав Ше ; 

Westinghouse turbine 

differs in many respects 

from others. 
The rotating dram 

is of rolled steel, fitted 

with forged steel um- 

brella - shaped disks 

shrunk into each end. 

These grip the steel 

shaft, which is p 

into them, and the 

whole results in a very 

strong, though light, 

arrangement. The 

blades аге dovetailed 

and caulked into 
more similar sets will shortly be installed. The turbines grooves cnt in the periphery of the cylinder, and in the 
are of the multiple-expansion double-flow type, with a case of the low pressure series are of special metal in order | 

guaranteed steam consumption of not more thanj17 lb. at to avoid the corrosive action'of wet steam. m 


Bon House, SHOWING FRONTS OF RoNEY STOKERS, AND Coal. BHoors. 
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= The bearings are of the spherical type, of cast-iron pheric pressure, after which its course lies through a number . 


with Babbitt metal linings. | of pressure blades on the Parsons principle to the condenser. 
The flexible claw | The system of 

couplings for con- j admitting steam at 

necting the turbine | the centre with an 


rotors with those of equal flow each way, 
thealternators are of 
forged steel and run 
in oil, and they are 
arranged to allow 
for any inaccuracy 
in the alignment of 
the two shafts. The 
operation of the 
valve gear is best 
understood by fol- 
lowing the course 
of the steam 
through the tur- 
bine. Starting at 
the main stop 
valve, which is of 
the disk type, and 
is operated from 
the platform by 
means of gearing, 


does away with end 
thrust, and there- 


block is fitted at 
one end to allow of 
longitudinal adjust- 
ing drum. 


the turbine sets ‘is 


which supplies oil 


each bearing, in 


the steam flows separate pipes. 
throngh an emer- ! "DE | | The -three-phase : 
gency 1 | Е INTHARIOR OF FCOHOMISER Huvse. > 5 ‚аге: 
ner, and double- И | n | mounted on a con- 
seated poppet type | | tinuation of the 


governor valve, actuated by a centrifugal governor and | turbine bedplate. The output per phase on a non- - 
steam relay, into the cylinder at the centre. It. inductive load is 184 amperes at 11,000 volte, and the 


м. 
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WESTINGHOUSE-PARSONS 3,500-kw. TUBBO-ALTBRNATOBS. 


now passes through a series of nozzles and impulse guaranteed efficiency is 96:5 per cent. at full load, 95:5 per 
blades, and expands down to approximately atmos- cent. at three-quarters, and 93:75 per cent. at half- load. 


fore with balance 
pistons. A thrust . 


instead of at one 
end, keeps the shaft 
in perfect equili- - 
brium, and entirely 


ment of the ‘rotat- - 
Lubrication of 


effected from a. 
central system 


under pressure to 


Й 
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The speed is 1,000 r.p.m., and as, the rotating field of the 
alternator has fourjipoles, the frequency is 334 cycles per 
second. CE an 

The exciting current is 


3 


as usualıled to the field coils by 


Вавомвтвіс CONDENSERS, AND COOLING Towns. 


the aid of slip rings. It is derived from two exciter unita, 
each of which consiste of a Westinghouse ringle-acting com- 
pound iengine, running at a speed of 275 r.p.m., direct 
coupled to а 100-kw. 125-volt p. 0. compound-wound 
generator. One such unit is sufficient, to 
supply all the generators with exciting 
current at full load. 

Wherever possible, induction motors 
have been employed for driving auxiliary 
plant, such as economiser scrapers, coal and 
ash conveyors, &. They are operated 
from a special three-phase 440-volt gene- 
rating set of 100-Kw. capacity, which is 
driven by a direct-coupled single-acting 
compound Westinghouse engine. Аз an 
alternative source of power for this purpose, 
four 50-Kw. transformers are installed, 
connected through oil switches to the high 
pressure switchboard bus-bars. 

The condensing plant is of the baro- 
metric type, and was made by the British 
Westinghouse Co. at their Trafford Park 
works, to the designs of the Alberger 
Condenser Co. This is a form of con- 
denser that is little used in England; it 
was chosen because it is particularly well 
adapted for maintaining the high vacuum 
at all loads that is such an important 
feature in the economical working of the 
steam turbine. Condensers are installed 
for each main generating unit, and they 
are separately capable of dealing with 
66,500 lb. of steam per hour at normal 
full load, and 110,000 Ib. per hour at maxi- 
mum overload for a period of one hour. At 
normal load, a vacuum of 27 in. is attained, 


and the above overload reduces this only by 1 in. Under 
the former condition the velocity of the steam at no point 


exceeds 270 ft. per second, or the maximum temperature of 
the circulating water 85? F. 


. of potential.existe, are separated 


A steam-driven rotative dry vacuum pump is provided 
with each condenser, and its engine when working at full 
load develops 55 H.P., with a steam consumption of 1,375 lb. 
per hour. By what is termed the two-stage arrangement of 
this pump, it is enabled to produce a vacuum of 29 in. in the 
condenser when this is shut off from the engine. The chief 
feature of this two-stage method is that it makes it possible 


for the condensing plant to maintain a very high vacuum at 


all loads, even with a temperatare of the circulating water 
considerably exceeding the normal. 

In addition to such other auxiliary plant as has been pre- 
viously mentioned, there are installed three 18-in. centri- 
fagal Gwynne cold water circulating pumps, each driven by 
а Westinghouse compound engine; three 16-in. Worth- 
ington hot water circulating pumps, each driven by a similar 
engine; two surface feed heaters, each containing 1,000 sq. 
ft. of heating surface; one Alberger surface condenser, of 
700 sq. ft. cooling area, for condensing the exhaust steam 
from the exciter engines and the 100-Kw. auxiliary gene- 
rating set; two Cole, Marchent & Morley grease extractors ; 
two tandem compound Weir steam feed pumps; six oooling 
towers, erected by Messrs. Donat & Co., each capable of 
cooling 400,000 gallons of water per hour; two 20-ton 
overhead electric travelling cranes, by Messrs. Higginbottom 
and Mannock, fitted with Westinghouse motors; and one 
Harris patent feed water softener, capable of effectively dealing 
with 13,000 gallons of cold water per hour. 

The position of the switchboard is shown in the plan on 
р. 61. | 

Ав the pressure of the current controlled by this switch- 
board is 11,000 volts, fireproof construction, safety and con- 
venience of working have been the leading considerations in 
its design. The bus-bars and other conductors are sup- 
ported on heavy porcelain insulators, and where a difference 
by means of fire-proof.and 
insulating walls. All conductors are placed so as to offer the 
least risk to the switchboard attendants, but, at the same 
time, they are arranged so as to be readily accessible if 
necessary, and fully in sight. In the lower gallery the 
11,000-volt generator and feeder main circuit oil 
switches are placed; and in the gallery above them are 


. the selector switches. The top gallery contains the 


main A.C. bus-bars, and the various instrument and con- 


trol boards. 
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ELEVATION AND PLAN OF WESTINGHOUSE TURBO-ALTEBNATOR. 


All the boards are of white marble, of handsome appear- 
ance, with the characteristic finish of the British Westing- 
house Oo. 

(To be continued.) 
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areas transferred to the Council under the London Blectric 
Lighting Areas Act, 1904, have now been connected to and supplied 
from the mains. 

HackNEY.—The В.О. EL. Committee reports that the nine 
j-ampere inverted-type Nernst lamps experimentally fixed some 
time ago in Kenninghall Road having given satisfaction, it is 
intended to leave them permanently. The charge made for these 
is £4 per annum, including maintenance, cleaning, and lighting 
during the same hours as the gas lamps, The total cost of the nire 
electric lamps per annum will thus be £36—the cost, at the present 
price of gas, of the 11 gas lamps dispersed with being £33 8s. 1d. 

OBELS2A.—It has been definitely decided by the B.C. to install 
an electric generating plant at the proposed new baths. 


Manchester.—The chairman of the Electricity Com- 
mittee stated recently that terms had been arranged in the matter 
of the action of Harters v. The Oorporatiop, which was brought to 
recover compensation for vibration caused in the plaintiff's works by 
the Bloom Street generating station. 
ago. It was thought the Committee might have been able to avoid 
having to purchase any property, and an eminent authority on 
vibration was consulted. He proposed a scheme, which was tried, 
at a cost of several thousands of pounds, but it proved a failure. 
The Oity Council] has now sanctioned the purchase of the two 
warehouses. | 


 Middlesbrough.—The T.C. has resolved to lay another 
maii to the yard of Messrs. Sir Baylton Dixon & Co., Ltd., at a cost 
о? £840, complaint baving been made of а serious drop in voltage 
over the existing main, and the consequent stoppage of work owing 
to the unreliable supply. 


New York City.—A commission of three experts has 
been appointed to prepare general plans and specifications for a 
municipal plant along the lines reported in the ELECTRICAL REvIEW 
of December 16th last. The official investigation of the cost 
of existing lighting has been frustrated by the refusal of the New* 
York Edison Со., to permit "sn inquisitorial examination of its 
accounts." Various organisations have endorsed the demand for a 
municipal plant, but it is evident, says а New York correspondent, 
that the whole movement is being engineered for political purposes 
in view of the civic election of November next. 


New Zealand.—Tx AnoHa.—The B.C. has favourably 
considered the question of a municipal electric light scheme, and 
resolved to call a poll of the ratepayers for authority to borrow the 
necessary capital. The proposed prices to consumers are the same 
as those obtaining at Gore; installation, 20s. each light, and lighte 
per month, 1s. 9d. 5-с.р., 28. 8- C. P., 38. 16-с.р., 48. 9d. 25-0.р. and 6s. 
for 32.c P. 

The Oouncil bas received offers from the Bank of New Zealand 
in regard to moneys for the electric light scheme, and bas accepted 
from it a letter of credit up to £2,000, to draw upon for machinery 
to be purchased by Mr. Bteuart in England. "Tenders for loans are 
required. | 

New PLvxoUuTH.—The Council recently considered the following 
tenders for the electric lighting of the town, which 1з to be on the 
single-phase alternating current system. It was resolved to accept 
that of the Brush Co., subject to details, &c., and to a license being 
obtained from the Government :— 


The Brush Electrical Engineering Co, (Sydney £5,203 11 
Turnbull & Jones (Wellington) deep we s 5,206 18 
А. and T. Burt (Dunedin) к we m es 6,109 11 
Steuart & Fenn (Auckland) .. T is T oe А 6,991 1 
New Zealand Electrical Construction Co. (Christchurch) .. 7,586 0 
Palmer & Co. (Wellington) .. ws э» rs - 8,457 2 


The above prices are for the supply and erection of the plant in 
working order and the maintenance of eame for three months after. 
The tenders include all plant, &c., but not the power house and dis- 
tributing station, the tail race, &c., and the transformers for private 
lighting. About 120 н.р. is available. | 

Wareg PowER.—1u regard to the large amount of water power 
available in the colony for industrial development, much further 
information has been collected since Mr. Hancock's departure, and 
amore detailed report on the subject prepared by Mr. P. S. Hay, the 
superintending engineeriof the Pub. Wks, Dept. It is estimated 
that 3,700,000 m.r. ів available, the bulk being in South Island. We 
hope to publish more detailed information in regard to this 
interesting projected water-power development in New Zealand. 


Northtleet.—The negotiations between the U. D. C. and 
Gravesend Т.О. for the transfer of the Northtieet E.L. order have 
been broken off, and the U.D.C. has now decided to oppose the 
application of Gravesend to tbe B. of T. for a prov. order extending 
its area of supply to Northtleet. 


Penmaenmawr.—The U.D.C. has agreed that in the 
draft electric lighting order for the district, a clause should be 
inserted requiring ап annual publication of accounts, а revision of 
the scale of charges every three years, and that the charge for elec- 
tricity for public lighting should not exceed that made to ordinary 
consumers for the like purpose for the same hours of supply. 


Rhymney.—The offer of the Tredegar Iron Co. to light 
the village of Abertysswg with electric light for £3 6s. per lamp per 
annum has been accepted. 

Shanklin.—The U.D.C. has renewed the contract for 
public lighting with the local electric lighting company, to 
December 31st, 1907. 

South America,—The Navy Department is drawing up 

lans for the erection of a large power house at Rio Santiago, 

Plata, the estimated cost of the scheme being $160,000 gold. 


The writ was issued two years - 


repair and test his installation and supply new lamps. 


Shrewsbury.—The T.C. has adopted a report of the 
Blectric Lighting Committee, in which an enlargement of the 
station buildings, the provision of a Lancashire boiler, engine and 
dynamo, and accessories, at an estimated oost of £5,295, also the 
provision of a condenser room and storage tanks, at an estimated 
cost of £508 is recommended. 


Stretford.—The generating station at Longford Bridge 
has recently been extended, and plant is now being erected suff- 
cient to double the supply. A supply of energy will be required 
shortly to work the tramway extension to Urmston and the new 
Warwick Road and Seymour Grove route at Old Trafford. Further 
additions to the works are contemplated, as the Council are 
empowered to supply energy outside the boundary and also in the 
Trafford Park area. 


Swindon.— The T.C. has applied to the L. G. B. for a loan 
of 1 for the purchase of motors and arc lamps for letting out 
on hire. 


Tunbridge Wells.—A large consumer has asked the Т.С. 
if it is prepared to enter into an agreement to periodically 
he Council 
has replied that it has no power to do this. 

The question of reducing the charges for energy is to be considered 
by the Lighting Committee. 


West Ham.—On Tuesday the Corporation decided to 
build two underground transformer chambers, one in Selbert Road, 
Forest Gate, and the other at Custom House, at an estimated cost of 
£239 each with electrical equipment. 


Westhoughton.—The U.D.C. has sealed an agreement 
with the Lancashire Electric Power Co. for a supply of energy for 
lighting and power. The suggested charges are 4d. per anit for 
lighting, and 23d. per unit for motors of amall power. The Ooancil 
has been advised to take energy in bulk and distribute it. 


Wilmslow.—Tests have been carried out between gas 
and electricity for street lighting, the latter proving very satis- 
factory. Terms having been arranged with the Alderley and 
Wilmelow Electric Supply, Ltd., the Council has decided on the 
substitution for the present system of street lighting by gas, of one 
by elcctricity, and is to erect the following lamps :— 


170 lampa of 40 c.r., at 288. zi is Я .. £288 0 0 
$0 lamps of 70 C. P., at 34s.  .. ae T > da 74 2 0 
1 lamp of 140 c.r., at 1238. s T va а Бн 6 3 0 

1 lamp of 70 c. p., to burn one hour after sunset to day- 
light, at 70s. ee ee se ee ee ee oe 8 10 0 
| £821 15 0 

The prices paid for gas have been :— 

209 gas lamps, at 828. ба. s ад es 88 .. £89912 6 
2 ээ ‚3 at 1108. ee э э . 11 0 0 
1 lamp in Moor Lane, extra сав Де ve ack 015 6 
£351 8 0 


Thus showing a saving over gas of £29 18s. 


The lamps the company proposes to install are. and 4-ampere 
Nernst. The 4 ampere will be installed in place of the ordinary 
flat flame gas burner, and tbe 4 ampere replaces the incandescent 
mantle, and it is hoped shortly tocommence laying the mains for 
street lighting and private supply throughout Wilmslow. The 
а length of these will be about 12 miles, and about three miles оќ 
eeders. $ 


Wimbledon.— The Electric Lighting Committee bas re- 
commended that the electrical plant at tbe generating station 
should be extended by the addition of three 1,000-xw. turbo-alter- 
nators with condeneers—the foundations and one set (о be proceeded 
with. The matter is still under consideration. 


Wootton (1.W.).—The manager of the Isle of Wight 
Electric Lt. & Power Co., in answer to inquiries, has given a rough 
estimate for the mains, &c., required to supply the above locality 
with electricity. 


TRAMWAY AND RAILWAY NOTES. 


Boston, Mass.—The tramway tunnel onder Boston Har- 
bour was opened for passenger traffic on December 30th. The tunnel 
is 5,800 ft. long, of which 2,700 ft. is under water. The time takenin 
transit by trolley cars ів 3 min., and the fare 1 cent. The tunnel 
has been leased to the Boston Tunnel Oo. until 1922, on a basis of 
а rental of ths per cent. on gross earnings. 


Buenos Ayres.—A River Plate exchange says that the 
Government has instructed the Solicitor-General to take the neces- 
sary measures to obtain the payment of the fine of $30,000 m/a 
incurred by La Capital Tramway Со. for non-fulfilment of contract 
regarding the extension to Jan Justo. 


Canada.—According to Industrial Canada, plans have 
been completed for the $2C0,000 power house of the Bouth-Western 
Traction Co., which will be erected either at Lambeth or near Bt. 
Thomas. The station will furnish power for the operation of 30 
miles of electric railway in the neighbourhood of London. 


Crewe.—By 12 votes? to 4 the T.C. bas declined: to 


support an application by a local syndicate for power to construct 
and work electric tramways:in the town. ~- 


a 


i 
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Aberdare.— The U. D. C. has, Y 11 votes to 4, approved 
of the electric tramway scheme, the estimated cost of which, 
including the Construction of new streets and street Widening, ig 
£98,576, 


Colombo.— лг; Engineering fays that the tramway 
track is to be relaid early this year with a 96 Ib, rail ag Against 
8 67 lb, the Weight of the Present rail, There will be a 
specially heavy Section for use OD curves Only, Weighing 101 lb. 
Per yard. It hag beon Suggested that the Tails shall be welded 

process. | 


meeting of the Batley T.C. on Th reday, January 5th, reference was 


u 
made to the delay in tho electri fication of the steam tramways from 
Dewsbury to Gomersal, vid Batley. The Mayor said everything 
had i work, 


cars withont a licence. The appeal wag upheld. In answer to a 

question, the town Clerk said he 00014 not state what the expendi- 

tare would be, One member (Col. Wilby) Suggested that the town 

clerk ought to have been in A position to tell the Council that it 
зе 


е best judges in the land 
Appeal Courts. 
Dartford.— The U. D. C. has applied to the B. of T. for 


40 extension of time to November 18th, 1806, in which to com- 
mence the works scheduled under the Light Rail way Order, 1902, 


Glasgow, — The Corporation tramways department 
pared with £435,308 for the corresponding period of last year, 


For the week ending January 7th, the receipts were £17,069, and 
for the Corresponding week of last year, £14,619, 


n dispute, hag approved the use f a slot not exceeding 1 in, in 

width, in on with the underground conduit 8yatem for the 

p ectrificati the London ounty Council tramways in North 
on 


Melbourne Rail Ways.—The 4 ustralian Min ing Standard 
s that, with a View to extending the travelling facilities in the 
üburbs of Melbourne, the Premier, the Hon, Т. Bent, hag announced 

i an Of proposed electric li 
‘ailwayg Standing Committee for consideration during the recess 

w:— 


l. From St. Kilda Station to the Village Belle, to Connect with the line already 
| authorised by Parliament from the latter point towards Brighton. 

. From Graham Btreet, Port Melbourne, to St. Kilda, 

: Sm Prahran (Brighton line), Passing the Malvern Town Hall, to Gien 


From High + treet, Kew, along Glenferrie Road to the Malvern Station, 
10 155 Street to Fitzroy, 


rom Саше to Balaclava, 

Prom Elsternwigk % Glen Huntly, | 

Ir. Bent states that if the Construction of the Essendon line were 
undertaken by the authority (Mr. A. E. Mor ans, M. L. A., of 


t of the ommittee Will be first of a genera] character, and А 


ently it will deal in detail with any lines which Parliament 
Peciflcally refer to. 


b. tie- on- Tyne.—4t а meeting of the T. C. on the 


there be E curve with an incline of 1 in 8 


A new 
ad been built at a cost og £2,324, but that bad not helped 
t of the difficulty. 


York Elevated Railway, The New York corre. 
d the Morning Post days that on the morning of January 
ision Occurred at Ninth Avenue on the Elevated Railway, 


come to a tio 8 t. Other train stopped a 
few feet behind the stall 006, but a third D Was not nel 
Beco 


room as ever on the older surface and elevated lines. Mr Wm. B, 
Parsons, On the eve of hig retirement ав chief engineer of the Rapid 

nait Commission, presented detailed plans for Several new 
subways. The lines haye been laid ont 50 аз to allow of competition 
for the Operating Privileges, 


New Zealand.—Weruxcrox,—, few weeks apo fines 
of £160 each were imposed on the company under contract with 
the City Council for the supply and erection of the electric tram- 
way power station, and On Mr. Newton N. White, the company’s 
representative, for carrying on Operations in the country withont А 
icense, The question at issue was whether the company in carrying 


pany carried on its business in ngland, aud that in completing a 
Portion of it in the Colony it di 1 

there. The magistrate held otherwise, bnt intimated that if one 
of the defendants paid the fine апа costs, he would recommend the 
remission of the other. Notice of appeal was given. 


men 78. a day would be paid by the railway department, and that 
would be under the soale provided in the Government Railways 
. : h 


Prose cation, argued that the standard of wages must Sought in 

the award of the Arbitration Court and in the industria} awards 

filed. The Magistrate said, in dismissing the case, that the Court 
n. 


é aging director of the Auck- 

Tramways, hag recently returned from а tour in 

Europe and America, Where he studied the various tramway systems 

in operation. He states that negotiations for farther ex nsions of 
d into 


cars are ordered, and these wil] carry 10 more passengers, and the 
horse-power of the motors will be 52 instead of 40 as on those at 
present in use, 


vernor coming into office on January lst, and 
some modification of the enormous demands of the Promoters, the 
application hag a chance of success, Existing interests at Niagara 

alls are strongly Opposed to the scheme, which, if carried out on 
its original lines, would give an unlimited monopoly in perpetuity 
for the Supply of power to апу part of New York State. 


or the erection of car-sheds, and that Application be made to 


ne f 

the L.G.B. for permissicn to construct a service line in Dean Lane for 
the purpose of Providing access to the sheds, Councillor Grant 
said that the site in Dean | 
by the present Car-Sheds, and the Cost of utilising the new site 
would be only £12,000 more. Another advantage was that. there 
Was greater space for extensions, It was resolved to advertise for 
tenders for the Construction of the tramways, 


have ‘adopted 4d, fares Aberdeen, 82d.; Halifax, 79d.; Kirk. 
caldy, ‘78d. ; Ilford, ‘75d. ; Dundee, 69d. ; Ayr, '68d. ; Birkenhead, 
d.; Leeds, 66d, ; Rotherham, '64d.; London County Council, 
'62d.; East Ham, 62d.; West Ham, 564. ; Sheffield, "50d. ; 
Glasgow, 45d. In the first Beven monthe’ running of the cars in 


Accommodation, while he paid less than 24 per cent, of the receipts, 
Having regard to the local conditions, he did not estimate the 
normal average expenditure (including c&pital c es) per сат. 
mile as likely to be less than 9'54., and he shonld not be Burprised 
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West Hartlepool.—At the meeting of the T.C. on the 
Srd inst. the Works Committee reported that а letter had been 
received from the Tramways Co, submitting a proposal for the 
settlement of the complaints with reference to the condition of the 
track, to the effect that the Corporation should waive the right of 
putchase of the several lines in the borough until 1919, the Tram- 
way Co. atthe same time to agree to & reduction of tenure of the 
Seaton Carew line to that date. The company would then recon- 
struct the permanent way and the overhead equipment in the early 
spring. The Committee came to the conclusion that the proposals 
submitted were not such as they could recommend for acceptance, 
and as they were of opinion thst further negotiations were not 
likely to be brought to a successful issue, the company must carry 
out the reveral obligations imposed upon it by the Acts and 
Orders affecting the company's operations. The Committee also 
resolved that notice be served on the company requiring it to 
sand the track where dangerous through slipperiness. The borough 
engineer reported that since December 12th the Tramway Co. had 
not done anything in the way of repairs to the track in Clarence 
Road and Cleveland Road, and reported that nothing short of 
reconstruction would be considered & remedial measure. Alderman 
Buggitt moved the adoption of the report, and said that the tram- 
ways were still in а very uneatisfactory state, despite the penaltios 
recently inflicted. The report was adopted. 


TELEGRAPH AND TELEPHONE NOTES. 


Buenos Ayres Telephone Wires.—The Public Light- 
ing Department has sent in a long report to the Mayor in connec- 
tion with the telephone wires. These are siid to be in a very bad 
condition, have been installed without system, and are а source of 
constant danger. All the electric tramway companies have had to 
pay for the oost of lifting these wires. The department is of 
opinion that the telephone companies should be made to put 
their lines up properly, and also to comply with the decree of 
November 16th, 1900.— Review of the River Plate. 


Cable Communication with West Indies.— Reuter's 
correspondent at Barbados, writiog on November 23rd, says:—"' In 
view of the reecnt discussion which has taken place on the matter 
of the cable services in the West Indies, and the visit of the Pre- 
sident of the West India and Panama Telegraph Co. to Barbados, it 
may be of interest to the general public to know that the Halifax 


* 


and Bermuda and Direct West India Cable Companies have made - 


an offer to the Imperial Government to improve the cable commu- 
nication of the West Indies (1) by & direct cable from Bermuda to 
Barbados, and thence to Trinidad, Demerara, and Bt. Lucia, and 
from the latter place to Jamaica, thus connecting the principal West 
Indian Colonies by a British cable; (2) by reducing the rates to 
these places and all they connect with. This service would thus 
practically beoome a direct service from Barbados to Halifax, thence 
to Oanada, Europe, and the United States, and would be of inesti- 
mable value for Imperial purposes should such need ever arise.” 


Hall Telephones,—* Ratepayer,” in а letter to the loca! 


Press, refers to the arrangement under which a number of sub 
scribers to the Corporation system are being supplied with a service 
free of charge. The arrangement between the Corporation and 
the subscribers ís, that no charge shall be made for the service until 
such time as the subscriber’s contract with the National Telephone 
Co. can be determined. Ratepayer says he knows of а number 
of such cases where the period of free service varies from 4 to 10 
monthe. He points out that a telephone service cannot be supplied 
without considerable cost, and any system run on these lines cannot 


be self-supporting, with the result that the loss must fall upon the 
rates. 


Submarine Cable to Panama Canal.—At Washington, 


on December 8tb, а Bill providing for the connection of the caual 
zone on the Isthmus of Panama with the United States by cable 
was introduced by Hepresentative Wagner, of Pennsylvania. The 
Bill provides for the construction and operation of such а cable 
under the control and direction of the Postmaster-General, the 
Secretary of War and the Secretary of the Navy, the cable to be of 
American make and to be laid by American ships, provided the cost 
of an American-made cable will not exceed the cost of а foreign- 
made cable by more than 10 per cent. The total cost of the cable 
is fixed at $2,000,000, and S300, 000 is made immediately available 
for its construction. The three Cabinet officera are authorised to 
enter into negotiations and establish cable connection with lines 
running to Central and South America, the West Indies and islands 
in the Gulf of Mexico, the Caribbean Sea and the Pacific Ocean.— 
N. X. Electrical World and Engineer. 


The Telegraph Export Trade.—The past year has 
been one of the quietest on record as regards the export trade of 
this country in telegraph cables and apparatus connected therewith. 
The aggregate shipments during the 12 months only reached a total 
of £865,338, as contrasted with £1,808,465 in the preceding year, 
and no less than £2,838,641 in 1902. 


The Telephone Situation in Paris.—The Association 
of Telephone Bubscribers, who have been drawing attention to the 
unsatisfactory condition of telephone affairs, have obtained a report 


from Mr. H. Laws Webb, in which he points out that the under- 
lying causes of the present bad service and relatively small 
development are that Paris bas retained in use apparatus and 
methods of working which have been superseded in countries where 
the science of telepbony is in an advanced state. Taking the system 
as & whole, tbe technical equipment and the gen method of 
working are those of the earliest days of exchange telephony. In 
а large eystem, composed of many exchanges connected by junction 
lines, the work is complicated aud voluminous, and the result of 
the use of antiquated apparatus is necessarily the production of two 
evils—first, the irregular working of the apparatus itself; and, 
secondly, the demoralieation of the operators through having to 
work with apparatus which causes so many errors and confusions. 
The exceptional position of Paris in that the subscribers furnish their 
own instrumenta leads to direct and indirect unsatisfactory resulte, 
of which not the least is the continued and extensive use of 
primary batteries for signalling the exchanges. It is hopeless to 
expect any great or general improvement їп the personnel without 
a general improvement in the apparatus and methods, because euch 
defective material and methods react upon the nerves, manners, aod 
general demeanour of the operators as well as of the subscribers. 
The adoption of modern apparatus and the introduction of the 
message rate system, scientifically planned, would result in a ocon- 
siderable increase in the number of subscribers. 


Telegraphic Interruptions and Repairs :— 


CABLB. Irmer. 


'Trinidad-Demerara (No. 1) .. #6 oe ee Aug. 26,1901 .. "- 
Trinidad-Demerara (No. 3) .. ee ee Deo. 18, 190 З 


Dominice-Martinig 
Be. Lacia- "T^ ee ee ee ` 
: d ee ee 
Issa (Yemen) Camaran өө "T 
Tarifa-Tangier 


Viadivostock-Nagasak! .. . cs Feb. O. 1860 > 
Closed Port Artnur-Chefu өө ee ] 


Paramaribo-Cayenne .. a T July 18, 1904 s 
Bitke-Valdez өө ee oe ee eo ee Nov. 11, 1904 ee 
Cape Heiti-Puervo Plata ee ee » Dec. 25, 1904 kd. 
Bathurst-Sierra Leone x ae Dec. 27, 1904 Deo. 80 
Aseab-Perim es "T T Dec. 26, 1904 s 
St. Vincent-5. Thiago. e 28 whe Dec. 37, 1904 Jan. 4 
Gibraltar-Tangier oe ee ee ee Dec. 23, 1904 ee Jan. 8 
LANDLINES, 

Certagena-Baranquilla e 05 ooe ое Dec. 8. 1900 T" 
Puerto-Barrios .. wie ©» ee ee ee July 98. 1002. .. s 
Kertch-Soutehoum ee ee ee ee oe Bept. 71, 1904 e ee 
Rome-Pera is - ЕА ee Jan. 8, 1905 Jan. 10 
Elarich-Hanekia .. Jan. 7, Jan. 8 


Telephones in London.—Great progress continues to 
characterise the Post Office telephone service in the Metropolitan 
area, says the Standard. It is not three years ago that the 
Central Exchange was opened, and since then 10 others have 
been established; at the end of 1903 there were no fewer than 


14.301 telephones at work in the Western, Victoria, Mayfair, Haw p- 


stead, Pataey, Wimbledon, Richmond, Kingston-on-Thames, Chis- 
wiok and Croydon areas, but the total has since been increased to 
29,181. 1а afew months exchanges will be opened at Epsom and 
Ealing, and others are contemplated at Orouch End, Finchley, 
Harrow, Willesden Green, Wembley, The Hyde (Hendon), Barnet 
and Kenley. The switchboard at the Central Exchauge, Qaeen 
Victoria Street, was first constructed to carry lines for about 6,000 
subscribers, but has now been eularged to its full capacity, vis, 
15,000. It has been decided to erect in the same building а new 
exchange with a capacity of 18,500 lines. 


Western Union Telegraphs.—The Journal of the Tele- 
graph states that the surplus of the Western Union Co., on July 1st, 
1904, was $14,881,428 (£2,976,285), and the net revenue for the 
quarter ended September 30th last $2,058,004 (£413,600). After 
providing for interest and dividend on bonded debt, there remains 
& surplus on October 1et of $15,434,862 (£3,086,972). At December 
31st, allowing $2,000,000 (£400,000) for receipts, and the proper 
amounts for dividend and interest, the surplus was estimated at 
$15,920,292 (£3,184,058). 


Wireless Telegraphy.— An Erpress telegram from Rome 
states that Signor Marconi has informed the Tribuna that he cau 
now transmit 30 words a minute. His company, he states, will 
"ghortly" pay a dividend. 

Signalling at sea between ships of the Royal Navy and of the 
merchant service is now under consideration by a committee, which 
will deal with the matter in all ita bearings in ite report. 

The Postmaster-General bas authorised the use of abbreviated or 
registered telegraphio addresses of firms or individuals in sending 


` wireless telegrams (Marconigrams) to or from ships at sea, subject 
. to the regulations governing the use of such addresses in 


inland telegrams. 

It is reported by Reater’s agent at Rome that an agreement has 
been signed between the Italian Government and the Marconi Co. 
for the construction of & powerful station at Coltano, intended to 
communicate with stations in Great Britain, Erythrea, the Nethcr- 
lands, and other countries. 

On January 5th, Heuter's Rome representative said that Mr. 
Marconi hsd gone there in order to sign & new convention with the 
Italian Government providing that the wireless telegraph station 
at Boltano, which was to have maintained communication with 
Argentina, should, in the absence of a similar station in Argentina, 
be utilised for communication with Great Britain, Holland, Canada, 
and other countries. He was also to open negotiations with the 
Italian Government for establishing regular communication between 
the stations of Bari and Poldhu. 


The special Correspondent o the Standarg states that communi. 
cation between Dort Arthur and the outside world was destroyed 


а wireless message from one of the Russian vessels when they were 
in the Obannel after the outrage, 


OPIN 


Ashton-under-Lyne,— J anuary 17th. Overhead equip- 
ment for tramways, Bee “ Officia] Notices ” December 30th. 


Australia.— February Tth. Tenders will be received at, 
the office of the Deputy Postmaster-General, Melbourne, for (1) 
3,500 trank ling multiple jacke, in strips of 20; (2) 1,320 yards of 
64 wire woo) insulated switchboard cable, 8 ecificationg at the 
General Post Offices at Melbourne, Sydney, Brisbane, and Adelaide 


Belgium.— February 13th. Tenders ar being invited 


e 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in Connection with the docks, 


Tenders are to be tent to l'Hotel de Ville, Ghent, whence particu. 
lars may be obtained, 


at the Union Workbouse, Horton Lene, Bradford, George M 
promther, Clerk to the Guardians, Union Officer, 22, Manor Row 
radford, 


Drax.— January 28th. Schemes for electric lighting апа 
t lectrio Pumping at Read’, Grammar School » Dear Selby, are 
ly Head Master 


invited, Apply › Mr. үү Bt. G. nnan, at the 
S hoo), 


Gravesend, — January 16th. The Education Committee 
invite tenders for the electrio lighting of King Btreet National 
chool, Fork ien, &c., on application to Mr. C. F. М 

о 


Halifax, —Jannary 91st. Ооа] conveyor, shut es, Co., 
for the electric light and tramway Power works. Pee “C ficial 
Notices ” January Gth, 

qandsworth,—Febrnary 2nd.—The U.D.C. is inviting 


lenders for Pewer and ligt ting circuits and fittings in the generat- 
пе station ; Pipework, te ed· pumps, economiser, electricity meters, 
See “ Official N tices ” t day. | 


) AQue ar 
e бү of eight Additional wires in connection with the telephone 
9 between 


Weg and Hoofddorp, And twelve more Wiles 
etween Hoofddorp and Oudsboorn, 


Johannesburg — January 26th, Vignoles raile, fish- 
"ates, rails, bolts, nuta, &o, Bee “ Official Notices » December 237d. 


| Johannesburg — March 6th. 100 electric cars, two 
the: grater care, five-ton crane, car traverser, and workshop tools 
tthe al C i 


at 58. вас 


eagur 

London, for the Supply and fixing of stee] floor plates f, 

house at the electricity works has been accepted by the Corporation ; 

also that of Mesers. Siemens Brog, & Co. for two large station watt- 
M 


meters, and that of esere. Bennis & Oo. for the supply of an 
automatic stoker for the new boiler, 


Roumania,—Jannary 28th. Teng 


mest’, municipal anthoriti a 5 Guirgin for the cone g invite 
Unicipal an ев of Gu for th ; 
electrie lighting of the town, Ё 2 fot the concession for th 


and Workin; 
System, doubk 


South Shields,— February 20th, Permanent W&y and 

ack ; rai] nds and bonding; conduits, cables, 

and viris Equipment for the Corporation. Bee « | 
у. 


Swindon.— January 24. One 3 


Casbire boiler, With ay erheater, pi in 
Notices” December 30th." "p 


Warrington. —Jannary 16th. Earthen ware ducts for 
Опе year, See. Official Notices » to-day, 


s titechapel.— January 16th. The electric lighting of 
Section 9 of the Inf; 


m for the Guardians, See “ов; 
Notices ” December 30th, "р : ш 
— — NND ER 
OLOSND. 


Bedford, — The T.C. has accepted the terder of 
British Thomson-Houston „Ltd., for the Supply of 300 4.0 
meters, ^w Company to take 250 Chamberlain & Hookham meters, 


0 ft. x g ft. Lan. 
o. Beg « Officia] 


Birmingham... The Brush Electrica) Engineering Co., 


Lid., bas secured the contract for 32 traction motors for the 
d Tramways, 


Sham and Midlan 
Canterbury, —The T.C. h accepted the following 
ks .— 


. Пав 
tenders for Plant at the Electricity Wor 


Davey, Paxman & Co., boiler and BUperheater. 
i C td 


‚ Ө. Btatter & СО, switchboard 
Е, Green & Sons, Ltd., additions to economiser, 


Derby, — The T.C. has given the Contract for the 


extension of the electric tramways from St. Peter’s Street to the 
Market Place, to M 


Ltd., have just Obtained the contract for the supply, delivery and 
Deon, at the Electrica] Кр Btation at H.M, Dockyard, 
port -h i 


coal-han ing plant, including coal 


bunkers, stanchions, girders, flue, coal measuring and Weighing 
apparatus and all accessories apperíaining to вате, 


Dewsbury, —The tender of Messrs. M es Bros, of 
Or 


Dock yard Installations. —The Lancashire Dynamo and 


Motor Co., Ltd., of Trafford Fark, have just received from the 


€y have also at the present time in hand Contracts for the е uir- 


q 
ment of Sheerne sg and Malta Dcckyards, the tota] value of these 
Contracts being upwards of £75,000, 


Rnicip ouncil, See" Official Notices” December 30th. Corductos: La Bociét e Alsacienne de Constructions, Месапідпев, 
е Ь р i 
London,— January 16th, Tenders for a 750-Kw. steam ductors; and La Boc'été Industrielle des Telephones, Paris, 20 


‘erator with pi connections, Фо, for the South London Elec- 
q Sepply Corporation, Led. Bee “ Official Noti 


[01d0n — January 24th. Fire alarm installation for the ` 
ће Hospital, Winchmore Hill, N., for the Metropolitan 
lums Beard, Bee “ Official Notices " December 30th, 


ort Elizabeth, January l6th.  Water.tnbe boilere 
Ur 


^ publio lighting, meters, workshop €quipments and ot her 
, £c, for the E ectricity Supply Undertaking, Bee “ Official 
s December 18th. 


rto (Portugal),— March 15th. The Town Council 
а со i 


kilometres of telegraph cable, with three pairs of conductors, 


Ley ton.—The U. D.C. has received the following tenders 
for the supply of six miles of cable for public lighting :— 


Western Electric Co., Ltd, (accepted). T . £546 0 
Johnson & Phillips a A i. id os 
ennis & Co, ee 


Lincoln, —The T.C. has accepted the tender cf the 
, Chloride Electrical Btorage Co., Ltd., for 
namos, mains, battery and boosters, switchboard, storage batteries at the electricity works for five years. 
D 


Newport (Mon.).—The Corporation hag accepted the 
following tenders :— | 
Dempster, Moore & Co., at £225, for machine tools, 
G. Hateh, at £126, for a wheel &rinder, 


Salford, —The T.C. has accepted the tender of the 
British Westinghouse Electrio & Manuf, i 


the maintenance Cf the 


acturing Co., Ltd., for the 


мы {һе Competition are published at the Portuguese supply of a booster in connection With the supply of current ty 
Меш London, Р 


Isey.— Jann 20th, Under round mains, junction 
board r^ 0 4 | 


Whitby,— The U.D.C. has accepted ше "ips of 
" M C. A. Parsons & Оо, for a 200-EW. ateam tur ine, for £1,550; 
cember iee” чы жаша. ee N also that of Messrs, Johnson & Phillips for bwitchboard panel, at 492. 
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Swansea.—The Telephones Committee has decided to 
extend the switchboard accommodation, and the tender of the 
British Insulated & Helsby Cables, Ltd., at £270, has been accepted 
for the work, also their tender for cables, at £194. 


West Ham.—The Corporation has accepted the following 
tenders in connection with the electric lighting undertaking :— 


Resetting two boilers, Messrs. Windsor & Co., £278 10s. 

Two panels on traction board, British Thomson- Houston Co., £180. 

Supply and repair of coils, Messrs. Ferranti. 

Reinstating chain grate atokers in three boilers, Messrs. Babcock & Wilcox, 
£180 per boiler. 


FORTHCOMING EVENTS. 


riday, January 18th.—At 8 p.m. Institution of Civil Engineers (Students). 
* Theory of Electricity and Magnetism,” by Mr. James Swinburne. 
At 7.80 p.m. Institution of Electrical Engineers (Manchester Students). 
Mr. 15 E. Jepson on “ Electric Heating: Its History and Develop- 
ment. 
Monday, January 16th.—At3.30 p.m. (Oxford Circus Station). Tramways and 
| Light Railways Association. Visit to the Central London Railway 
power station. 
Tuesday, January 17th.—At 7.30 p.m. I.E.E. (Manchester). Mr. Н. W. Wilson 
ў on “ Electrio Driving in Textile Factories.” 
Wednesday, January 18th.—At 8 p.m. Society of Arts. Captain L. James on 
„Wireless Telegraphy and War Correspondence." 
At 7.30 p.m. Institution of Electrical Engineers (Students). Mr. A. IL. 
Stanton on '' Notes on the Construction and Maintenance of Large 
Telephone Exchanges." 
I.E.E. (Birmingham). Meeting postponed to the 25th inst. 
Thursday, January 19th.—At 8 p.m. Rugby Engineering Society. Mr. Н. B. 
Meyer on A Novel System of Electric Traction." 
Friday, January 20th.—At 9 p.m. Royal Institution. Prof. Sir James Dewar on 
“ New Low Temperature Phenomena.” 
At 7.30 p.m. North-East Coast Institution of Engineers and Ship- 
builders, Meeting. 


THE ELECTRICAL VOLUNTEERS. 


Tun following orders are announced for next week :— 


Monday, January 16.—“ A" Company. Reoruits' drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Tuesday, January 17.—" B” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Bect ion, 7 p.m. 

Wednesday, January 18.—Company drill under the Adjutant at Westminster 
Hall, 7.80 p.m.; doors open 7.16. Drill order; red tunics. Lecture by the 
Adjutant at headquarters 8.30 p.m., as per order No. 9 of January. 

Thursday, January 19.—'*CO" Company. ecruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture by Captain Phillips on “ Portable Field Engines 
and Searchlights.“ 

Friday, January 20.—' D" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Saturday, January 31.— Week-end class. 


ec WirrkiD C. Drin. , Captain, R. E., 
For O. C. E. E. R. E. (V.) 


~ 


NOTES. 


Preparation of Peroxidised Aecumulator Plates, 
—Dr. J. Diamant, of Raab, in Hungary, has taken out a German 
patent for a process of manufacturing lead plates of large sise 
coated with peroxide for use in accumulators, The process is an 
electrolytic one, and depends on the addition to the electrolyte of 
such compounds as, under the influence of the electric current, yield 
anions which form more or less soluble compounds with lead. The 
more readily soluble these compounds are, and the more completely 
they are converted into peroxide and the respective anion, the 
more quickly is the peroxide film formed: but the properties of 
the latter also depend upon the physical conditions obtaining during 
the electrolysis, e.g, the temperature of the liquid, the current 
density, and the presence or absence of indifferent ions. The sub- 
stances specially mentioned for addition to the electrolyte are 
methane mono-sulphonic. acid, disulphonic acid, and trisulphonic 
acid, as well as the hydroxyl derivatives of the two latter; or, in 
fact, such bodies as are produced by the action of sulphuric acid, 
fuming sulphuric acid, or sulphuric anhydride upon organic sub- 
stances containing detachable methyl groups, ¢.y., methyl alcohol, 
ethyl alcohol, acetaldehyde, acetic acid, &c. The substituted 
methane compounds may either be sepsrated one from another by 
the aid of the differences in their solubilities, and added in the pure 
state to the electrolyte, or they may be employed as а whole. On 
electrolysis they yield only sulphuric acid and carbon dioxide, so 
that they can do no harm to the prepared plates. 


Electrodes of Magnetic Iron Oxide.—The Chemische 
Fabrik Griesheim-Elektron, of Frankfort, has taken out a German 
patent for a process of manufacturing ferric oxide electrodes from 
burnt pyrites, Pyrites which have been burnt and freed from 
copper, are fused in an electric furnace, and the melt ig cast into the 
desired shapes. The material is said to be much cheaper than the 
best magnetic ironstone, and to be particularly suitable for the 
preparation of electrodes on account of its purity. The foreign 
matter is almost entirely removed in the electric furnace, for the 


lead volatilises, the copper oxide is mostly destroyed, and the 
sulphur is burnt. The electrodes have 6:6 times the conductivity 
of those made from magnetic ironstone, and are claimed to be 
specially useful for the electrolysis of alkali chlorides, They are 
more economical than electrodes of carbon or platinum, yield a 
chlorine free from carbon dioxide, and require а considerably lower 


voltage than electrodes of platinum. 


Electricity in Factories and Workshops.— The 
electrical engineer to the Halifax Corporation has submitted to the 
Town Council communications from the Home Office as to the use 
of electricity, together with draft regulations proposed to be made 
under Section 79 of the Factory and Workshops Act (1901). These 
have been submitted for consideration to the Electricity Oom- 
mittee. 

Fire.—It is said that the fire which occurred at the Buoks 
County Asylum at Stone on Monday was caused by the fusion of an 
electric light wire. 


The 1.M.E.4.—A meeting of the Municipal Electrical 
Association isto be held in London on 14th inst. 


London, Brighton and South Coast Railway and 
Electric Traction.—The directors of this railway have definitely 
decided to equip a section of their line, between Battersea Park 
and Peckham Rye, for electric traction on the single-phase overhead 
conductor high-tension system, similar to that which we described 
in the ErzcTRICAL Review of Dec. 16th and 23rd last. A ebuttle 
service will be ran between the points above-named, and the 
capabilities, &c., of the system thoroughly tested, preparatory to 
gradually extending electric traction throughout their suburban 
system. The conversion of the main lines to electric traction is not 
contemplated. Farther particulars will be given in а later issue. 


Appointments Vacant.— An assistant electrical 
engineer is required by the Bombay, Baroda and Central Indian 
Railway Co., on a five years’ agreement, at R. 400 per calendar 
month; “a gentlemanly young fellow” is wanted for Ooventry 
electricity works. 


The Royal Commission on Coal Supplies.—This 
Commission, which has been taking evidence for nearly three years, 
and has held 60 sittings, concluded the revision of its final report 
on Baturday. The document will be issued shortly. 


‘ 


Qa — —— 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ErLmgorRICAL Review posted as to their movements. } 


Central Station Engineers.— The Finance Committee 
of the Battersea Borough Oouncil reported on Monday having 
adjourned to the 16th inst. the consideration of recommendations 
by the Lighting Committee. These recommendations were that 
Mr. J. H. Fooxs BALE having, in a letter dated December 24th, 
withdrawn from his appointment as chief electrical engineer, Mr. 
W. A. Kemm, chief assistant electrical engineer, be appointed at a 
commencing salary of £350 per annum, with residence; further, 
that applications be invited by advertisement for the post of chief 
assistant electrical engineer at a commencing salary of £175 per 
annum. k 

Mr. Fooxs Barm, of Birkenhead, has been appointed electrical 
engineer and tramways manager to the Walthamstow Urban Council 
at a salary of £400 per annum. l 

Mr. Rod Ens, assistant engineer at Chester electricity works, hav- 
ing removed to another appointment, the Committee decided on 
the advice of the engineer to rearrange the duties of the aseistant 
engineers by making Mr. Dimmack mains euperintendent, and 
sppointing a station superintendent. By this arrangement there 
will always be an engineer in charge of the station. Out of 118 
applicants Mr. Percy HEAnD, Westminster, was appointed station 
superintendent, at a salary of £130 per annum, rising to £180. 

Mr. CBABLES Ооррма who was, until 15 months or s» ago, chief 
assistant at the Hastings electricity works, is now joint station 
engineer to the Cape Town Corporation electricity works. 

The following sppointment has been made at the Bridlington 
Corporation electric works:—Assistant engineer, Mr. Simpson 
(Sheffield). There were 155 applicants. 

The Malvern U.D.O. has appointed Mr. Wm. G. PickvaNCE, of 
Farnworth, as foreman at the electricity works, at an annual salary 
of £130. 

Mr. ARTHUR T. бмітн has resigned his position as chief 
assistant at the Bury electricity works in order to take up the duties 
of borough electrical engineer at Leigh, Lancashire. The Bury staff 
presented Mr. Smith with a dining-room clock. 

Mr. E. E. Јонхвтом, of the Newcastle-on-Tyne Electric Supply 
Co., Ltd., has been appointed distributing assistant in the Belfast 
Corporation electricity department. He takes up his duties on 
January 16th. 

The Bury T.C. has appointed Mr. S. E. Payne, of Tynemouth, 
as works superintendent at the electricity works, at a salary of 
£120 & year, rising by £10 annually to £150. 

Mr. R. B. LEacH, chief assistant engineer, has been appointed 
chief electrical engineer and manager to the Farnworth Council. 
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Mr. Ovni M. Snaw, of Wakefield, has been appointed electrical 
engineer at Worcester, at a salary of £400 per annum, rising by 
£20 a year to £500. The other candidates in the running were: 
Mr. W. J. Bache, Gloucester, and Mr. E. E. Hoadley, of 
Maidstone. Mr. Bbaw received 29 votes, Mr. Hoadley teven, and 
Mr. Bache five. 


Tramway Officials.—The employés of the Middleton 
Electric Traction Oo. have presented a silver and cut-glass tantalus 
and a gold ring to Mr. M. RATHBONE, the retiring general manager. 
Mr. Rathbone, who is succeeded by Mr. W. F. ENpmAN, who was 
formerly connected with the Devonport and district tramways, has 
undertaken the management of the Ashton Tramways Co. 

A River Plate exchange says that Mr. Конок has arrived out 
there from Germany to take' charge of the conversion of the City of 
Buenos Ayres Tramway Сов system. 


General.—The staff of the telephone department of the 
General Electric Co., Ltd., Peel Works, Salford, spent an enjoyable 
evening on Saturday, January 7th, at the Exchange Hotel, Man- 
chester, at a smoking concert in honour of the general manager, 
Mr. A. Ввооккив, on the occasion of his approaching marriage 
which takes place on the 14th inst. There was a crowded 
gathering, amongst the guests present being Mr. A. Eckstein, 
managing director of the company; Mr. W. Slingo, of the G.P.O. 
engineering department, Liverpool; Messrs. Bayley and Wilson, of 
the National Telephone Co., and many others. Mr. Brooker's 
health was proposed by Mr.A. Trafford, and was drunk with 
enthusiasm. Immediately afterwards Mr. G. C. Vyle performed 
some marvellous tricks with his wonderful Chinese box, culminating 
in а really startling experiment, in which the thoughts of the whole 
of the staff and workpeople were collected inside this box and trans- 
formed into a very handsome solid silver fruit and flower epergne, 
which Mr. Brooker was asked to accept. Later on considerable 
amusement was caused by the solemn investiture of Mr. Brooker 
by the chairman into the privileges of the "ancient and mystic 
order of the latchkey." 

At а meeting of the directors of the Underground Electric Rail- 
ways Со. of London, Ltd., on Tuesday, Lord Gzonce HAMILTON, 
M.P., and Mr. J. OLIFTON Бовімвон were elected directors of the 
company. 

We are informed that Mr. P. W. BaANERY, for several years 
works manager of Messrs. Johnson & Phillips's electric cable works, 
has severed his connection with the firm. Mr. Bankey has been 
with the firm since 1894, and has held the position of works manager 
of the electric cables works for the past seven years. 

On January 27th Sir Үплілм PaBxExcE will open the new elec- 
trical department of the Cardiff Infirmary. 

Mr. Рлтв1ск I. Ricx, of the Brush Electrical Engineering Oo., 
Ltd., is about to leave for Brazil, to take up the post of managing 
electrical engineer to the Compania Edificatore, of Rio de Janeiro, 
to electrify an existing steam railway and carry out other important 
electrical undertakings. 

It is reported in our Indian exchanges that Mr. J. W. MEARZES, 
M. I. E. E., who has been electrical engineer to the Bengal Govern- 
ment since April, 1898, will fill the new appointment of electrical 
engineer to the Government of India, of which we gave some 
particulars a few weeks ago. 

The Lancashire Electric Power Co., of Manchester, has decided 
to open a hire-purchase branch of its business in the Lancashire 
district, and has appointed Mr. PRILLI C. Pops, lately with the 
British Westinghouse Electric and Manufactaring Co., of Trafford 
Park, to the position of engineer to the hire-purchase and develop- 
ment department. We understand that there are very good 

for a considerable amount of hire-purchase business in 
connection with the supply of power from the mains in the com- 
pany's district. 

The South Metropolitan Electric Light and Power Co., Ltd., 
notify that Mr. WiLLIAM May, of 18, Austin Friars, has been 
appointed a director of the company. 

On January 10th at Holy Trinity, Killiney, co. Dublin, H. E. 
O’Baren, resident engineer, Liverpool and Southport Electric 
Railway, was married to Frances, daughter of Captain R. A. 
Bmythe, Court-na-Farraga, Killiney. Presents were received from 
all tbe staff of the Liverpool and Southport electrification, Mr. 
and Mrs. J. А. F. Aspinall (general manager L. & Y. Ry.), Mr. aud 
Mrs. Hoy (general manager Beyer & Peacock), Messrs. G. Flett, W. 
Rutherford, and P. W. d'Alten. 


Obituary.—We regret to learn of the death, from 
leurisy, of Mr. EpwaARD J. Borxav, who has represented Мегвгв. 
alk, Stadelmann & Co, Ltd., for the past 13 years in Ireland. 

Mr. Boileau had been in indifferent health for the past two or three 
months, but the seriousness of his complaint was not realised until 
his admission to the Adelaide Hospital, Dublin, on the 31st ult., 
where he expired on the 5th inst. The firm will shortly announce 
tbe name of Mr. Boileau's successor; they are now making arrange- 
ments for a continuance of their representation. 


NEW COMPANIES REGISTERED. 


J . 
Shanghai Electric Tramways, Ltd. (83,109).—This company 
was registered on January 2nd, with a capital of £10,000 in £1 shares, to acquire, 
equip, maintain and work by electrical, steam, horse or other power, tramways, 
railways, boats and other means of communication in Shanghai or elsewhere in 
Asia, and to carry on the business of electricians, generators, accumulators and 
distributors of electrical energy for light, heat, motive power or otherwise, &c. 


The first subscribers (each with one share) are:—H. W. Perry, 1, Hurst Road, 
Walthamstow, gentleman; A. C. Bate, 9, Fairmount Road, Brixton Hill, 8.W., 
tleman; J. J. Blackmore, 72, Bryantwood Road, Drayton Park, N., clerk; 
. A. Vincent, 79, Crystal Palace Road, East Dulwich, S. E., olerk; M. Carring- 
ton, 10, Dempster Road, Wandsworth, S. W., clerk; W. Gilbert, Southport 
House, Carlton Road, Putney, S. W., clerk; and A. B. Johnson, 66, Limes Grove, 
Lewisham, 8.E., gentleman. No initial public issue. The number of directors 
is not to be less than three nor more than nine; the subscribers are to appoint 
the first; remuneration as fixed by the company. 


General Electric de France, Ltd, (83,156).—This company 
was registered on January 7th, with a capital of £10,000 in £1 shares, to acquire 
from L. Espir, on the terms of an agreement between the said vendor, and 
others of the first and second parts respectively, and N. Gunz of the third 
the entire business of a dealer in electrical apparatus and appliances 
carried on at 1l, bis Rue de Maubeuge, Paris, to adopt a second agree- 
ment with the said L. Espir relating to management, and to carry on 
the business of electricians, electrical, mechanical, sanitary, gas and water 
engineers, dealers іп dynamos, motors, telephones, bells, electroliers, 
arc and other lamps, electric fittings, heating and cooking er peretne: 
metals and india-rubber, asbestos and other insulating materials, &c. The 
first subscribers (each with 5 shares) аге :—R. A. E. Poulton, 18, Charlton Road, 
S.E., solicitor; K. Alwood, 71, Queen Victoria Street, E.C., accountant; J. H, 
Collings, 71, Queen Victoria Street, E.C., designer; G. Maurice, 71, Queen 
Victoria Street, E.C., electrical engineer; C. B. H. Robson, 84, St. Helens 
Road, Westclitfe-on-Sea, accountant; W. E. Curtis, Invergorden, Burton 
Road, Kingston, accountant; and E. W. Hann, 71, Queen Victoria 
Street, E.C. No initial publio issue. The first directors are L. Espir, H. Hirst, 
Max Byng and H. Bevis; qualification, £100; remuneration as fixed by the com. 
pany. Registered office, 67, Queen Victoria Street, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Electric Sup ly Co. of Victoria, Ltd. (66,059).—Issue on 
December 10th of ,000 6 per cent. debentures, part of series created October 
16th, 1900, to secure £200,000. Property charged: The company’s undertaking 
and property, present and future, including uncalled capital; no trustees ; 
previous issue of same series : £75,000 


Moelline Co., Ltd. (electric and general engineers, London) 
(76,689).—1s8ue on December 14th of £250 6 per cent. debentures, part of series 
created March 39th, 1904, to secure £15,000, charged on patents relating to 
" Moelline," uncalled capital (if any) and the company's general assets, present 
and future. Holders: City of London Contract Corporation, Tokenhouse 
Buildings, B.C. No trustees. Previously issued of sameseries: £18,000. 


Sir Hiram S. Maxim Captive Flyiug Machine Co., 144. 
(80,404), —Debentures created December 17th, and dated December 22nd, 1904, 
to secure £4,000, charged on the company's undertaking and property, present 
and future шобин uncalled capital, has been registered. older: Sir Hiram 
S. Maxim, Thurlow Par West Norwood. An assignment of even date charged 
on moneys (less ways and actual running expenses) due to become due to the 
company under an agreement between the London Exhibitions, Ltd., and the 
Sir Hiram Maxim Electrical and Engineering Co., Ltd., and under an agree- 
ment with the Crystal Palace Co., has also been registéred, by way of collateral 
security with the above mentioned debentures. 


Chelmsford Electric Lighting Co., Ltd. (36,124).— This com- 
peny's annual return was filed on December 28th, when 85,000 shares had been 
taken up out of a nominal capita] of £60,000 in £1 shares. £85,000 had been 
received. Mortgages and charges: £7,870. 


Electric Supply Co. of Victoria, Ltd. (66,059).—' This com- 
pany’s annual return was filed on December 6th, when 1,207 shares had been 
taken up out of a nominal capital of £200,000in £1 shares. £7 has been received, 
and £1,200 ia considered as paid. Mortgages and charges: £75,000. (Note: 
£25,000 debentures issued since date of return.) . 


Minehead Electric Supply Co., Ltd. (74,382). —-А memo- 
randum of satisfaction ín full ot a debenture and mortgage dated April 94th, 
1908, securing £700, has been filed. 


ELECTRICITY SUPPLY ACCOUNTS. 


READERS who make a study of our “ South 


Durban African Notes” column will be well acquainted 
Municipal with the rapid expansion in municipal elec- 
Electricity trical work in these colonies of late. Of 
Supply. course, іп а great many cases, there is no regular 


rival illuminant in the field, and to this must 


be attributed some of the phenomenal development which bas 


occurred. 

We deal, this week, with the Durban Municipal Electrical 
Department's returns for the year ending July 31st, 1904. The 
supply is both on the alternating and direct current eystems, from 
both a new and old generating station, the latter being shortly dis- 
carded. 

Tramways, private motors and street arc lighting consumed 
2.190,549 units of direct current and private lighting, motors, 
street arc and incandescent lighting, 1,597,126 unite on the alter- 
nating supply; the total units generated amounting to over 44 
million. | 

The following figures of progress for five years past will be read 
with interest :— 


1900. 1901. 1902. 1903. 1904. 
Total units sold 488,676 023,440 864,112 2,499,162 B,787,675 
Total consumers 646 520 1,115 1,848 2,586 
No. of street arc 
lamps .. Я 80 80 82 190 230 


No. of stroet in- 
candescent 


lamps.. vs 0 150 500 589 902 
Total revenue — И 

including tram- £ s. d. £ s.d. £ s.d. E s. d. £ a.d. 

way current .. 15,660 10 6 21,597 0 0 27,304 2 10 53,532 18 0 69,068 19 8 
Net profit о. 2261 0 1 4,350 9 3 6,571 6 2 6,690 2.110914 0 0 
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. The most noticeable increases in supply, compared with the pre- 
vious year, are for motors, which consumed (including Corporation 
motors) 680,901, as compared with 229,236 units at July, 1903, and 
in connection with which it is noted that the almost universal use 
of the electric motor lesds to atmospheric conditions not usually 
associated with manufacturing centres, such as Durban. In private 
lighting, some 39 per cent. additional consumers have been added, 
and 23 per cent. additional units supplied. 

We take thís opportunity of congrstulating the engineer, Mr. 
John Roberts, on the unique oppoitunities, which he certainly has 
not neglected, of developing so promising a field of electric 
supply. 

The prices charged are :—For private lighting, 8d. per unit up 
to 500, with 15 per cent. discount beyond ; motors 2d. per unit, and 
£5 per Н.р. installed, per annum. 


GeneERaL STATEMENT FOR YEAR ENDED JULY 816т, 1904. 


Capital expended... iss 25 sls £219,648 
Number of units sold :— 

d Private lighting 1,861,754 
Power... PN m = €80,901 
Traction - T 554 1,343,385 
Pablic lighting 401,635 

Total number of units supplied... 3,787,675 
Equivalent number of 8-0.P. lamps connected * 100,000 
Number of public lamps T . . 230 arc 902 inc. 
H.P. of motors connected A 1,000 
REVENUE ACCOUNT. 
Gross revenue .. £69,052 = 4 36d. per unit 
Gross expenditure £38,264 = 2 42d. T 
Grors profit as £20,788 = 1:944. я 
Average price obtained per nit :— 
Private supply ... T T "T "T 5'R5d. 
Public lighting i эз ais rr 3:640. 
Traction... тз -— dis “+ 1 784. 
PROFIT BTATEMENT. 
Interest on loans £7,725 
Depreciation · .. 6,400 
Special allowance (Point plant) .. A 5,750 
Balance on year’s working ids Lo ni 10,913 
Gross profit £32,788 
CITY NOTES. 


Cleveland and Durham County Electric Power Co. 
—An extraordinary general meeting of the company will be held at 
Middlesbrough on the 18th inet. for the purpose of creating the 
sum of £156,0C0 debenture stock, bearing interest at the rate of £5 
per cent. per annum, being part of the £333 339 which the company 
is empowered to borrow ander Section 6 of tho Act of 1903. 


Direct United States Cable Co.—The board have 
resolved ороп the payment of an interim dividend of Зя. per share 
(at the rate of 3 per cent. per annum), for the quarter ending 
December 31st, 1904, such dividend to be payable on and after the 
3186 inst, setting aside £10,000 to re:erve fund account, апа 
carrying forward a balance of about £2,876. 


Stock Exchange Notices.— Application has been made 
to the Committee to appoint a special settling day in a further 
issue of 10,000—6 рет cent. cum. pref. shares of £5 each, fally paid, 
in Edmundson's Electricity Corporation. 


Globe Telegraph and Trust Co.—The directors have 
declared an interim dividend of 2s. each on the ordinary shares. 


Chili Telephone Co.—The directors bave declared an 
interim dividend of 33. per sbare, payable on the 16th inst. 


STOCKS AND SHARES. 


Wednesday Evening. 
THE disappointment at the slow way in which businers moves 
towards th» Stock Exchange, of which mention was made here last 
week, is still in vogue. The markets are insipid and somewhat 
slack. For АП the cheapness of money, the gilt-edged departments 


{` 


look with no kindly eye upon the various now issues which are in 
the air. Investors prefer to retain their bank-balances intact so 
long as the foreign uncertainty prevails. Russia is having to pay a 
very tall price, considering the country's credit, for her latest loan, 
and manifestly Japan's new Internal issue will not go far in 
providing fresh sinews of war. All these things act and react upon 
other markets, but still the electrical sections keep firm in spite of 
the prevailing dulness elsewhere. 

National Telephone Deferred provides the sensation of the weck. 
The price has been up to 115 since our last notes were written, and 
at 113 it shows a rise of 10 points on balance. The jamp was 
brought about, of course, by circulation of tumours that the 
Government were on the point of concluding an arrangement with 
the company whereby the Deferred stock would be paid off at 120. 
The rumour carried contradiction upon the face of it, but that there 
is some groundwork for supposing the negotiations to be nearing 
conclusion is equally manifest. What caused so sharp a riss was 
the scarcity of floating stock in the market. Dealers who were 
bidding for Telephone Deferred on the day the quotation went to 
115, cffered prices аба rise of a point at a time, withont securing 
any stock. The market quickly lapsed to 108 when a few sellers 
came along, as they did as soon as the boomlet became known, but 
the price rallied again. The Preferred stock is unchanged, the 
third Preference shares are } better at 5: while in the case of the 
two Debenture issues, a fall of 10». has occurred in the price of each. 

Railway dividends are now a favourite subject for discvasion, and 
the forecasts do little to help quotations. City and South London 
Ordinary has lost half its last week's rise, and is down to 46}. 
Central London Deferred bas, however, added a point at 86, upon 
the view that the stock is priced at a level which allows liberal 
margin for the discounting of Underground competition. Great 
Northern and City Preferred “А " shares bave rieen { to 64. Dis- 
tricts continue at 40, but Metropolitan eased off to 98, due partly to 
the slight mishap to ап elcctrified train, partly to the knowledge 
that still more capital must be raised before long. London and 
Brighton stocks have been a firmer market, it being thought that 
the forthcoming experiments in electrifying pcrtions of the line 
will lead to extensive development of the traffi:. 


Fartber buying in the Argentine Tramway market has put Anglo- 
Argentine Ordinary up to 8}, and the price is confidently talked to 
10, while the dividend is estimated at 10 per cent. The Preference 
are 5§, and the Debenture stcck is 1414, both being ex dividend. 
Buenos Ayres and Belgrano are again ; harder at 4; City of Buenos 
Ayres shares have been taken out of the Stock Exchange Official 
List until the new shares sball be ready for quotation, 
Buenos Ayres National First Preference are in strong demand, 
it being said that holders will sbertly receive a very 
bandsome payment on acccunt of interest in arrears, but there are 
no shares to be obtained in the market. British Electric Traction 
Ordioary are 1 up at 10 and the Preference at 11! have advanced to 
the extent of the fraction. There is a fair inquiry noticeable for 
London United Trams; the Preference are 104 and the Debenture 
stock 104, both of these being also ex dividend. British Westing- 
house Preference were done at 213 on Tuesday. Calcutta Trams 
rose to 84, and Cape Electrics are harder at 1,, upon rather know- 
ing buying. 

In neither the Electric Supply nor Telegraph sections: are there 
many quotable changes. Amongst the seven rises in the former, 
the principal is one of 53. in City of London Ordinary, and a 
similar sum in Westminster Preference shares. Edmundton’s 
maintain their tendency to advance, with 4 rise at 6:, and the other 
improvements consist of 1 per cent. additions to the prices of 
several Debenture stocks. United River Plate Electric Preference 
have come in for some attention, these 6 per oent., shares standing 
between { and 1. They may have been overlooked in the rush for 
Argentine investments, but naturally they fall withia a speculative 
area. Brush Ordinary rose d to 1,',, and the Second Debenture is 
a point better at 744. 


Much gambling in Anglo-American Deferred has left the price at 
138, which shows no alteration on the week. Tne company's divi- 
dend announcement should be made in about a fortnight's time, but 
the Deferred will certainly get nothing for the past year; the 
Preferred fell back to 104. Beyond а 1 per cent. recovery in Com- 
mercial Cable Debenture, the telegraph list is without interest so far 
as changes go, and the Trust Co.'s stocks remain motionless. An 
interim dividend of 2s. has been declared on Globe Ordinary shares. 
О! the excitement in National Telephones we have already spoken. 
Monte Video Telephone shares at ; are a shade better. 

In the manufacturing list the feature is a rise of 35s in British 
Aluminium Preference, which are in strong demand and very short 
supply. India-Rubbera stay at 154, but British Insulated lost 5s. at 
54. Oromptons are still wanted, a Tc rise taking the price to 23, and 
this section, as a whole, keeps very steady. 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY n 
en osing osing usiness done | 
Present AMB Dividends for the otations Quotations week ended ' 
issue, HANN, N last three yoars | Sem 4th. Jan. llth. |Jan. 11th, 1906. 
' 0 % | 105—0 10)— 11 17 =з 
90,000 | Brompton & Kensington Electric Light Bap., Ord., 1 to 30,000 .. 5 8% | 8% |10 = EE 
90,000 £ Do. cans 7% Cum. Pref, ee 5 ee ee oe 1 103 1 10 s ы 
960,000 | Central Electric Supply 4 % Guar. Deb. Btock .. .. . [| 100 vs “i i 104 —107 106 —108 ve . 
60,000 | Charing Cross and Strand Electricity Ворріу o Cum. Pre. B 10% 0% 8% 83 — 843 55 — 5 
70,000 й до, aum Prei. 5 is i Et Бу, а — bii 5} 
40,000 ро, do. 9.8 Undertaking” Cum. Pre. H "s M jx бт Pg 4 — б 865 
pre en trict е 4 Deb. Stock Red. ee ee ee ar е 4˙* 44 bj% CM E E 102 5 
Chelsea 66 u . е "T ee ee x "T 
150,000; Do. Ы до. ай Deb. Stock Red... ..  ..  .. Stock eo 5 EX 107 —109 xd | 108 —110 109: | 109 
10,505 | City of London Blectric ting, Ord. 40, 001—110, 808 єє v 10 6% 5 96 596 102 — 114 11 — 113 113 1% 
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800,000 A dad Deb. Stock, v. Certe., al] paid. .. | 100 (is vs ә 101 —108 xd 101 —103 1014 ae 
40,000 бай of London Пескі Lighting, Ord, 1—40,000 x 10 4 96 4 96 4% 9— 9% 9 — » ot z 
90,000 ро. do. 6 96 Pret., 40,001—80 ee 10 ee ee ee 12 == 124 12 — 12 126 е 
400, Do, do. Deb) Stock ee ee ee os ee ee oe 106 —169 xd 107 —110 М t 
960, do. 444% ind Deb. Stock =. .. .. I Stock E .. | 100 is . | 101 —108 102 | 100 
Edmondson's Electric tion, Ord. Sharea бы: d x b 1% 1 190 | 7% 61— 64 6j— 6 e 6ra 
70,000 e 40, 6 Сою. Pref. ев ee ee ee ee 6 — 64 6 — 63 d 
800,0001 Do. 43% Ist Mort. Deb, Btock ..| 100 v sa РУ 108 —110 108 —110 a 
91,000 and Knightabridge Electric Ord. n" 6 10% |10% 1996 124 — 18 124— 18 as 
90,000 do. aa 4 Lib Debenture Stock ee Btock ee ee ee 102 —104 102 —104 ee sa 
110,000 London Electrio i ME - Limited, Ord. ee ee ee 8 es ee ee 24 — 23 94 — "i тя 5S 
49,840 De 6 95 Pref. ee Б ee ee ee 5 — 514 — 5 1 9 ae 
IC ЖИЙ ЖИГ ner f. . % d E, , i | i 
8 tan d рр L] ee — E 16 
71,106 4196 Cum. Pref. 1—71, 106, 48 раїа ee 5 ee ee ee 5. 1— fy’ xd 574 бүл 2 ve 
290, 0003 Do 0. Ist Mort. Deb. Stock ee ee oe ee ee ee 110 —115 xd 110 —115 oe ee 
950,0003 Do. do. Mort. Deb. Stock Red e ee Stock us P 96 — 98 x 96 — 98 964 oe 
10,863 | Notting Hill Eleotrio Lighting 5 oe ға 10 6 96 6 96 6 96 144— 15 144— 15 n ы 
59,000 0. do. 496 18% Mort 3 Deb. ee ee ee 100 ee ee „+ 102 —104 103 —104 oe M 
40,000 | Bi. James and Pall Mall Electric > Light, Ord Б | 148% | 104% | 14%! 3 14 18)— 14 1818 187 
90,000 Do. do 0. Р Pret. 90,061 © хо 40,080 6 ee ee ee — 9 83 — 9 ыы ud 
i000 | Bmithield Markets Electrio Вар 2 . | 4% cu 92 Be ss " 
e ем u y, Ord oe ee ee = oe С 
50,000 Do. do. do. * 4 Deb. Stock ee eo Btock ee es ee 88 — 87 88 — 87 ee * k 
65,000 | South London Electricity f; apply. Ord. „5 5 ais 12% | 8% 4à— 4 4k— 48 114 4ra 
100,000 | South Metropolitan Electrio Light and Power (Ord, oe T 1 T oe oe f — 48 12 — . 
60,000 (Late Blackheath and Greenwich q Pref. ee 1 ee ee ee i— 1 a 1— 1 a ec е. 
100,000 Dist. E. L. Co. ) 1st Deb. Stock 100 ee ee ee 107 —110 107 —110 ae ee 
80,000 | Urban Electric Supply, Ord. CO © ee LN 5 ЧЕ i. ed 5— tà 6— b Sh] e 
80,000 Do; do. b % Cum. Pref ee ee 6 oe ec ee 5 Бу bea Sra ee е 
1188 xi ү 4% I» Deb. Stock Red vs .. | 100 104% uk аң геа Үн т, gra i 
$ e Sets upp » ee . ө ee ee 6 1 TEE ly 4— 
98.141 5 % Cum. Pret. |. M : 82 Б 6 — 64 xd 62 — А 
3 ° "Rubjesi to Founders Shares. 1 Unless Бегае stated ail shares are fully paid. 
о MARKET QUOTATIONS, Wednesday, Januery . Oa HÁT 
Latest Week's ‚ Latest eek в 
a Acid, 0 ee ee per owt, б/- ee Copper Bhees ee ee ee per ton £80 
a „ Nitric .. T ve . рег owt, 23J- 5 : . per ton eto 
а „ Ozalio.. se cf . der ow. B3J- T © n (Electrolytic) Bare . per ton £0 10 
а „ Sulphuric .. .. .. perowt 5/6 T e " .. per ton E/ 
a Ammoniac ee . per cwb, ы ee & [T] $9 ae per ton £81 
a Ammonia, Muriate (orystal) .. per ton £88 10 йз NN i H.C, Wire per Ib. 98а. id. inc. 
в " no^ o£. о рег ton 280 T f Ebonite Rod si Я . per lb, 8,8 
a Bleaching powder. . per ton #6 5 es А Bhee$  .. zé .. per lb, 8j- ee 
a Bisulphide of Carbon per ton #15 ie п German Bilver Wire .. es per lb. 16 oe 
а Borar.. TT s és „ рег ton 213 sė А Gutta-percha fine Ss .. per lb. 
а Bensole .. .. .. Per gal. 1- oe h India-rubber, Para fine . per lb. 5/14 to 5/24 inc 
6 „ ee 26 per gal, 5/6 M Iron, Charcoal Sheets per ton 18 
а rBulphate .. .  .. perton £28 КЕ 4 „ Pig (Cleveland warranta) per ton 49 1/9 dec 
а Lead, Nitrate ee 07 per ton #95 ae б» 3 per ton From 411 . 
а „ White Sugar T .. рег ton £81 >š 4 , Scrap, . per ton 47/6 to 60j- e 
a xh E RAE гәч x es per с 4235 és € , Wire, ыша No.8 .. perton zs AA 
a lated D es ee oe per Ф ee 
a Na аре Bolvent (90% a 160° С). рег gal. 5/6 e в Lead, English Ingot — .. . per ton ( to £18 5 | A 
a Potash, A casks .. per Ib, 8d. k: 9 „ Shee$ .. . per ton 21476 2/6 dec. 
a 55 5% per ton £19 .. 7 Minganil Wire No, 8 ә . per lb. Ө oe 
a8 e£. per ow. 165 / 85 / deo. б Merc .. per bot, &7 15 ve 
а Sulphate of Magnesia e per ton £4 10 "n d Mica in original cases) small.. per Ih. 6d. to 1/ ee 
а Bulphur, Sublimed Flowers еэ рег ton 46 10 ee d н [1] [T] “medium per Ib, 2/6 to 4j- oe 
a [7 vered ee ec per ton £5 10 ео $ ee per Ib. 4/6 to 8/6 ee 
a , Lum oe per ton ee p Phosphor Bronse, plain castin per ib. 1/04 to 1/8 és 
а Boda, Caustic (white 70 90) per ton £10 15 s p ET rolled bars & rods per lb. 1/03 to 1/8 oe 
a „ аз .. .. er ton 48 ee | P 1 „ trip & aheet per lb. 172 
a TI ee ee per lb, Ad. К ee | o Platinum ee ee per os, 81/6 oe 
8 dee Bronse Wire per d 104. 5 1144. I 
Magnet, acc’d’g to eso p'n per oe 
METALS, &o. | : [T] 97 in bars [E ee пк ee 
b Aluminium Ingots, in ton lots. рег ton £180 iz | : Tin, Block .. ..  .. per ton { £188 } 1012666, 
í e, in ton lots .. per ton £168 s Wire, Nos. 1 to 16. per lb, 1/74 4d. dec. 
b Sheet, in ton lots .. per ton 2166 is | p White Anti-friction Metels — 
b Babbite’s metal in per ton £48 to 2140 p | “White Ant" brand per ton | £48 ю 465 К 
e Braas (rolled m 710 120 basis per Ib. 7а. ee | j Yarns, 2/10e Grey Cotton, on gp'is per Ib. 8d. oe 
c „ Tube (brased) par lb, 93d. е Í n еа. .. per lb. à ee 
€ „ „ (soliddrawn). . per Ib. j|» B ply 10 Iba. Russian .. per lb. d. oe 
с „ Wire, basis.. ee 0. per lb. 744. T j н 10 lbs. Russian, single .. per lb. 434. T 
7 RM RENE). c ek 1001 а | me 80 be, Jute ea Por eo |. aTe га 
oo б `+ no, 8h’ eilleMon e n . 
М Соррет Вата (beat selected .. per ton £0 ее ) perio 


ЕЛА а ЛҮ cl ызы ĩð-Vd ͤ d ЕЕЕ ЕЕ MS 
чор, supplied by Меввгв,:—а G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolt „ Ltd.; d F. Wiggins & Боза; e Frederick 
Bmith & Co., f India. рэ леб G.P. and Teleg. Works 4 ү De di on A Bons : ЕЕ 


Co., 144, ; g James & Shakspeare; k Edward 1 ill & Co.; i Bolling & Lowe; j Walter ‚ Hindley and 
Oo., Ltd.; k Morris Ashby, Ltd.: m W. T. Glover & Co., Ltd. ; 1 P. Ormiston & Sons; о Johnson, Matthey & Co., Lid. P The Phosphor Bronse Oo D 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RETURNS. 


Week | Receipts for | No. Miles = W tor No. Miles 
. | ending | the week. РА Total to date, | open. Locality. Ме rte Mock: | wks, | тош ООВ | open 
py ЫМ аы эы 
£ £* E: £* О сан асыраса cce a Be dx cp" £* |^ |* 
Aberdeen Jan. 7| 1,583 | +994 | 82 5.880 + 6,801, 10| — Dublin .. . Jan. 8| 8915 | +182] 1 | 3915 11 % — 
Bath .. .. ..| „ 4| 569 | +178] 1 569| 178 123 — 2 East Ham , 7| 628 | + 44 40 | 28,920] + 1,64 = 
Birmingham Я „ 1| 5,548 | +497 | 1 5,518 | + 497 — [= | Glasgow Ө „ 717.069 |+9450 | 32 451,166 + 99,458 48 
Blackburn » 9 + 1,86 34.879 | + 8,884 1 — Halifax (2 weeks) .. Deo. 2н | 2.498 | +191 | 99 57,844 | + 4,192 | 84$ |+ 8 
Blackpool „ 5) H6 | + 4н 40 43,849 + 5,995 — $ ие еч .. Jan. 7| 1,219 | 4125 40 | 55,514 | + 8,548| 95 |— 
T —Fleetw'd nod 180 | — 8 1 180 | — 70 7 — E Hull » 7 2.180 +148 40 88,496 4- 10,763 18 = 
T —Lytham | Dec. 29 137 | — 38 9 1,109 — 7$ |+ 3 & Ilkeston n 4 91 — 14 | 40 5,501 | — 85 — 
Bolton ..| Jan. 8| 2,161 | +455 | 41 76,565 | + 448 | 95 | — | Ipswich К INE 858 | — 8| 40 19,460 — 10à | — 
Bournemouth ..| „ 4 978 | +116 | 40 | 44,184 — 104 | — 8 Isle of Thanet ER 914 | — 1 214 | — 8{ 1 = 
Bradford os .. | Dec. 17 | 8,729 | +368 | 85 | 169,463 | +27,081 | 64 — 9 Leeds a ok „ 7 | 59293 | 4495 | 41 | 236,*84 + 18,448 | 89: +84 
Brighton ee ..| Јар. 8 797 + 54 | 40 11,250 — 9 == 8 Liverpool Я „.| Dec. 81 10,377 4 681 | 52 640,916 r 16.407 105 | — 
Bristol oe К » 6 4 579 4181 | — — — 28 == is London C. C. " „ 24 | 11,648 |4 1988 gR 488,717 + 105897 47 1771 
; Devonport Dec.80| 585 | + 79 52 27,490 + 8,297| 5 — | Manchester.. Jad. 7 |11,996 |+1247 40 | 491,483 | «20,861 |1874 |* 194 
& Dudley—8to'rb'ge » 90 955 + £9 52 44,182 | + 1,824 —_ |9 Newcastle ү „ 783.7 4 4973 | — — = 17 = 
; Gateshead » 80 976 | — 83 | 52 | 47,503 | + 1,192 + $ Portsmouth .. „ 7 1.515 | - 143 41 | 78952| + 6,232) 144 | — 
Gr'n'k—Pt. Glsgw » 30 490 | — 31 52 99,722 | + 1,434 q — |8 Salford e 98 s 3 4,068 + 104 | 39 161,274 | + 7,708 80 = 
Oldham—Ashton „ BO} 517 — 26 52 2,0 — 1,298] & — [5 Shemela .. „ 8 4.567 | 4529 41 102.194 + 4691084 | +12 
: Potteries .. - » 90| 1974 | +376 | 82 69,571 | + 0,208,| 25} | — 122 | Southampton xe cae D 859 | + 14 |. 40 39,516 | — 2,802 | 163 | — 
S south Staffs, ..| n 30 821 | —865 52 9.163 — 9.082 214 | —2 |BE| Southend-on-Sea .. Dec. 28 223 | + 25 | 39 14,16 4 1,490) 902, — 
fi Swansea .. » 10 656 | +101 52 27.991 + #64 — Jg Sunderland. . „ ls! une | + 44| 37 | 47801) + 1094 81 +1 
s Wolverhampton.. | „ 80| 466 | - 43 52 20,155 — 50 108 [+8 ы | Tyneside ..  ..|Jan. 4| оон | — 44 | 1 2006 — 44 B9 | +°6 
F Yorks. Woo Dist. » 50 693 | + 38 | 52 30,131 | + 8,858 6 | — ja West Ham .. „ 5 1,076 ER 45 43,115 — 1958, — 
füMiscellaneous .. s, 80 | 8,359 — 52 183, 137 — — |—_ |B, Wolverhampton ..| „ 4 1381 | 4294 | — aa Вее 9:5 | — 
Burnley . .. | Jan. 7| 1,090 | +274 | — — 103 |+2§ (S| Cen. London Rly...| ,, 1 7015 — 99 1 1,015 Еа 8 
Burton-on- Trent 2 844 | 24 | 394 13.616 — — |, 98 B. Lon. Rly. 3,179 | + 46] 2 1,400 | — b =» 
. Dec. 81 | 2,113 | +330 | B9 | 80,698 | + 1,978| ! lin—Lucan Rly. Dec. Bi 158 | —°18 | 26 8,418 17 = 
Chatham & District | Jan. 5 —Wi|1 — 9°88 |+'80 G. N. and Cis ty R Jan. 71.555 Haa — — 1 4 
k өе ee ee 90 6 805 —110 1 805 == 110 uy | — T’ pool Overhid Riv. ns 8 1.505 ES 98 2 : — 6 + i 
D^ver oe өө н 7 181 1+ 9 1 181! — 618 | = Aras Railway .. „ | 1661 e 94 1 is t cc 
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THE ELECTRA STEAM TURBINE. 


By WALTER RAPPAPORT. 


Ir one guides the steam which leaves the moving wheel of a 
steam turbine with stil rather high velocity by means of 
guide blades over to a second moving wheel, and во on, till 
the entire steam energy is used up, these moving wheels may 
revolve with a low circumferential | 
apeed. This is the way in which 
Curtis and  Riedler - Stumpf con- 
structed slow-running turbines with 
good steam economy. А similar, but 
somewhat simpler method, is employed 
by the Gesellschaft für Elektrische 
Industrie, of Karlsruhe, Germany, in 
their Electra turbine. 

They guide the steam which leaves 
the moving wheel bg means of reversing - 
blades back to the same wheel, utilising 
thereby a farther portion of the kinetic 
energy, and they repeat this process four 
or five times. In fig. 1 the cross-section, 
and in fig. 2 the longitudinal section of the 
Electra tarbine, are represented. The 
steam enters the turbine through pipe a, 
and flows through an annular channel 
round about the casing, thus acting 
as а steam jacket; then, flowing into the nozzles, p, it ex- 
pands there, and acts upon the moving wheel for Ше first 
time. As the nozz'es lie along the outer circumference of 
the wheel the steam flows towards the inside, is led back to 
the wheel by reversing blades, g, flows thereupon to the out- 
‘side, and so forth, till it enters an annular channel through 


farnished with only one moving wheel, and above that capacity 
with two wheels. As the circumferential speed of the wheel 
need be but moderate, about 60 to 100 m. per sec., the diameter 
of the same may b»small, though there are only low numbers 
of revolutions. For instance, in a 50-mn.P. turbine with. 
8,000 r.p.m., the diameter is only 525 mm., +.е., about 
21 іо. The number of blades in the same turbine is only 
about 400, whereas in the Pareons turbiues the blades 
are counted by thousands. "The consumption of steam in 


this Electra turbine amounts to 22 lb. per B.H.P.-hour, 
with a vacuum of 28 in. | | 

The number of revs. per minute in the Electra turbine varies 
from 4,000 in a 10-H.P. turbine to 2,500 in а 100-H P. 
turbine. Fig. 3 shows the 50-H.P. turbine taken apart. To 
the left (bickground) is the casing with the two expansion 
nozzles, next to it the cover, and in front the moving wheel 
with the shaft. In fig. 4 a view of a 10-H.P. turbine is 


Ета. 3. 


the opening, g, from whence it goes to the condenser through 
pipe c. [п accordance with the decrease of the steam 
velocity the steam channels, g, grow wider. 

The steam flows around the moving wheel ‘in the same 
direction in which the latter rotates, so that only a very 
slight deviation of the current of the steam takes place 
during its passage through the turbine. It would appear 
to be better to guide the steam in a contrary direction, as 
then the current of the steam would always deviate in the 
same direction, and the steam flowing along the curved sur- 
face of the blades, which is under higher pressure in conse- 
quence of the centrifugal force, would not mix with the 
other steam. | 

The moving wheel is forged of ordinary iron, or consists 
of steel ав well as the blades, "The latter are inserted singly, 
as in the Parsons turbine, and are held fast by an encircling 
hoop. Up toa capacity of 100 н.р, the Electra turbine is 


shown, and by comparing this with the scale shown in front, 
it is easily seen that the Electra turbine takes up only ав 
much room as а Laval turbine without gear box, although 
even smaller units of the Electra turbine run at moderate 


speeds. 


Electrical Trade in America.— The present position of 
American electrical industry 18 referred to as follows by New York 
Electricity :—'" With no menaciag cloud in the business horizon, 
there would seem to be no reason why the year 1905 should not be 
an excellent one from a financial st«adpoint for electrical manu- 
facturers, dealers and contractors. Ia tuis vicinity aloue there are 
large electrical undertakings hanging in abeyance, waich will 
shortly require an immense amount of machinery and apparatas, 
and the services of many electrical experts.” 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in {Мз column should 
be written on one side of the paper. Fres use of fictitious names, $c., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express. | 


“9. 8.” writes :—“ Is the Borough Council responsible for loss of 
wages of men which are wasted through their having to stand idle 
owing to a failure of the electrical supply ? " 

„ The question raised by G. S is one of some interest, which 
must often trouble the minds of persons who are solely dependent 
on the public supply of electricity. It does not seem to be com- 
petent for а consumer who suffers from the failure of a supply of 
electricity to bring ап action. 'l'hie is because the Electric Lighting 
(Clauses) Act of 1899 makes provision for the purpose of meeting 
such a contingency. It is there provided that Whenever the 
undertakers make default in supplying energy to any owner ог 
occupier of premises to whom they may be and are required to 
supply energy under their order, they shall be liable in respect of 
each default to & penalty not exceeding 40s. for each day on which 
any such default occurs. . . Provided that the penalties to 
be inflicted on the undertakers under this eection shall in no case 
exceed in the aggregate the sum of £50 in respect of any defaults, 
not being wilful defaults, on the part of the undertakersfor any one 
day, and provided also that in no case sball any penalty be inflicted 
in respect of any default if the Court are of opinion that the 
default was caused by inevitable accident or force mojeure, or was 
of so slight or unimportant a character as not materiully to affect 
the value of the supply." We anticipate that the proviso will 
generally be construed favourably to the supply company ; but if, 
as we anticipate, our correspondents can show that they suffered 
material damage, they might make a successful application for 
penalties. It should be remembered, however, that the undertakers 
are not responsible for the consequences of “inevitable accident.” 
In a case decided some years ago, the undertakers were able to 
show that a breakdown was caueed by the mains baving “ perished” 
through being made of defective material This was held to be 
sufficient to excuse the company. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


BTAND-BY CHARGES AND MOTOR LOAD 
DEVELOPMENT. 


Ву A. M. Tron, Member. 


(Abstract of Paper read at Birmingham, December 14th, 1904.) 


I? will readily be conceded—at any rate among electrical engineers 
—that it is very essential, if a motor load of any magnitude is to 
be secured by electric supply concerns, that it should be secured at 
once, 

" Continuous” v. Intermittent” Motor Loads.—Let us consider 
for a moment whether it is possible to tempt consumers baving the 
continuous class of load to come on to the mains by offering an 
attractive rate—say ld. per unit—and making up for a possible 
deficiency of profit by taxing the intermittent class of motors with 
a higher rate—say 2d. per unit. Such a method of charging bas the 
valuable property, that it emphasises the difference between the two 
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classes of load, and attracte consumers by the low rate for the more 
favoured class. On the otber hand, unless the lower rate offered is 
such as to show economy over gas or oil, few consamers will be 
added of the claes most sought for, while some of the intermittent 
class of consumers will probably Бе lost, who might otherwise have 
been gained. 

The author is also very doubtful whether such a low rate as id., 
unaccompanied by restrictions, will pay in the majority of purely 
lighting stations, even when coupled, as it should be, with the con- 
dition of a high load factor. 
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Fre. 1. 


Take, for instance, the case of a lighting station of the ordinary 
type in any moderate-sized town, and let it be granted that the 
overlapping of the motor and lighting loads necessitates extra 
plant and mains being put down. Assume, further, that ай the 
motor load consiste of the class of motor under consideration at the 
time. Then— 


Casa 1.— Motor Continuously Loaded to its Full Output. 


For nine hours per day (ray 50 hours per week). Average load 
of motor = 1 Н.Р. = 0°90 Kw. at consumers’ terminals. Hours of 
ranning per quarter = 650. Diversity factor = 
1. Unite per н.р. installed per quarter = 585. 
1 xw. at motor = £70 additional capital 
outlay at station. Interest and sinking fund 
(at 7 per cent.) = 0°45d. per unit. 

Add office expenses, say O'05d.; rates, rent 
and taxes, say O'O3d.; also net profit, say 
010d. per unit, and we get a total, exclusive 
of depreciation or of works costs, of 0°63d. per 
unit, About depreciation the author forbears 
to say anything, as it is rather a vexed ques- 
tion; but, as to works cost, let us assume 
the excellent figure of 0 70d. per unit (= 
0:634. per н P.), and we get а total cost to the 
consumer of 0:63d. + 0°70d. = 1°3d. per unit. 

Even this does not reach a “ bed rock” price 
of 1d. per unit, which would only be warranted 
where the works cost was as low as 0°44. per 
unit, and then only in the case of motors con- 
suming at least 585 units per H.P. installed per 
quarter. 


Casm 2.— Motor Intermittently Loaded with 

Varying Loads. 

Maximum load = 1 HP. = 090 kw. at 
consumers’ terminals. Average load = $ Н.Р. 
during hours of running = say 4 kw. Hours 
of running per quarter = 325. Units per нр. 
installed per quarter = 162. 1 Kw. at motor 


" рс" с vn = 
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= £70 additional capital outlay. Interest and sinking fund 


(at 7 per cent) = n tear - Diversity factor = any- 
Hence, revised in- 


thiug between 1 and 4 = say 1'5 as a safe figure. 


terest, &c., charge = A = 1:218. per unit. Add office expenses, 
say O'10d.; rates, rent and taxes, say 0°05d.; profit, say 0°15d. 


Total, exclusive of works cost” = 1:514, per unit. 

Add “ works cost” = 0°70d. x 14 (on account of diversity factor) 
= вау 0°90d. per unit. | 

Total cost, exclusive of depreciation = 2'41d. per unit. 

The above is for the case of a consumption of 162 unite per 
HP. installed per quarter, corresponding to au average of one- 
fourth of the ur. installed during the nine working hours of 
the day; & figure not greatly above the average in manufacturing 
towns—in some cases even below it. 
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“ Non-Interest-Paying” Motor Load. — The author desires, in 
the present paper, to emphasise the suggestion that it wonld seem to 
be impossible in ordinary electric lighting stations worked under 
municipal conditions (i. e., limited in eise by the size of the town 
whose needs they supply) to offer the aupply of power during the 
day time st rates below 1d. per unit on a sound financial basis, 
except subject to certain restrictions. 

Referring to the motors typified under cases Nos. 1 and 2, it will 
be aeen that, spart from interest charges, the respective costs 
would be only 0:88d. and 1:20d. per unit. If a station of the 
above class were to start charging rates as low as these, the 
regulation amounts for interest and sinking fund and the usual 
“net profits” wonld still be maintained for the first few years, and 
a fine motor business would be built up. After the fourth or fifth 
year, however, extensions" in plant and mains would begin to be 
required very rapidly, and the price for motive power would then 
bave to be raised. The safer course is to be found in offering 
these rates subject to such stipulations as shall protect the 

from financial unsoundness. 

Briefly the stipulation to be made is that the consumer sball enter 
into an agreement to take no current for motive power purposes 
between certain hours during the winter months, in return for these 
extremely low rates, subject to the penalty of being put on a two- 
rate meter combined with a time-switch in the event of the offence 
being persisted in. The hours at which current would be cut off 
would be as follows:—Beptember, 5 30 p.m.; О ober, 4.30 p m.; 
November, 3.30 p.m.; December, 3.0 p.m.; January, 330 p. m.; 
February, 4.30 p.m.; March, 5.30 p.m. 

There can be no risk, when offering these conditions, of the station 
being swamped with a motor load which might exceed even its 
“midday ” capacity; and tbe station must, at least, better its 
present motor load, for it is inconceivable tbat, in any industrial 
town of moderate size, there shall not be some consumers who 
2 afford to have their power cut off at certain hours in the 
winter. 

Limit of Station Plant Dependent on Day Fogs.—Ia most large 
towns 16 will be found that the worst day fog never gives a demand, 


for lighting alone, greater than 66 per cent. of the worst peak of 


` the following December. In fig. 1 this is taken as a basis, and it is 


found that 1,700 xw. of motor load, representing about 5,500,000 
units per annum, can be added to the output of a station whose 
initial peak is only 1,800 Kw., before the limit of the capacity of 
the plant to deal with a day fog is reached. This assumes a 60' per 
cent. motor load, and 10 per cent. lighting load, development 
annually for five years. If such an extremely rapid motor load 
sbould not be realised, the period of development will be longer 
before the limit is reached. 

Fig. 2 shows the same principle applied to a lighting load which 
refaees to be developed. Here the limit is reached in four years. 
The annual motor units thus added аге in this case only 3,360,000, 
and the xw. are 1,060. 

Reduction in Works Cost to secure '* Non-Interest- Paying" Motor Load. 
—Hitherto, in this paper, it has been assumed that it is correct to 
charge the motor load with the full present value of the “Works 
Cost." Buch а course, however, the author believes to be quite 
unnecessary. The charge on socount of wages in stations of about 
2,000-xw. capacity, is frequently of the order of O 2d. per unit, espe- 
cially where there is no traction load. This might be reduced to 
005d. per unit. A figure frequently obtained for the item of 
repairs is 02d. per unit; let us then take 0'10d. per unit. Oil and 
stores we may put at 0°05d. per unit. 

If the station had been costing 0:45d. per unit for coal with the 
lighting load alone, we could assess the coal item at 03d. for the 
motor load. 

We thus have: Wages = 0:054. ; repairs = 0°10d.; oil and store», 
= 0°054.; coal = 0:38. Total works cost = 0:54. 

Add to this: Office expenses = 10d.; rates, rent, taxes = 05d; 
net profit, 15d.; and we have: Total charge to (non-interest paying) 
consumer = 0:54. + ‘30d. = 0°80d. per unit. 

General Stand-by Loss” Diagram.—It is likely that most engi- 
neers responsible for the running of stations, have felt that if the 
whole of the losses which occur in the station and sub-stations, 
from the patting in of the cval into the boilers to the delivery of 
current to the bus-bars, could be added together graphicslly, and if 
the relative effect which each has upon the general efficiency of the 
station under the varying conditions of load could oe so shown, 
we should have a guide which, if adbered to, would materially 
improve the coal consumption account in many stations in this 
country. 

The diagram shown in fig. 3 is an attempt to repreent the hourly 
rate of burning coal in terms of the kilowatts of cutput of that part 
of the load-curve of tha station which may be under con: 
sideration. 

The principle of the diagram is as follows :—Starting with D.O. 
kilowatts at bus-bars, plot a curve connecting this with 1.H.P., and 
a little below this curve plot another curve, nearly parallel to it, 
connecting kilowatts with E.m P. The space enclosed between these 
two curves will thea obviously represent the combined electrical 
д! mechanical losses of the generator for different proportions of 
its load. 

Next, use the 1 H.P. scale as the scale of absciss, and for the scale 
of ordinates take pounds of steam delivered by the boiler pet hour 
to the main steam range. Plot first a curve connecting steam onn- 
sumed by the engine with I. R..; then draw above this (in fig. 3 it 
is shown at foot) a line representing excess steam necessary on 
account of steam feed-pumps, then a line above this (also shown at 
foot in fig. 3) representing condensation losses in steam pipes to 
boiler and engine and in main steam range, then again a line above 
boris representing steam consumed by the air and circulating pump 
eogines. 

Lastlv, take the scale of steam per ћопг and use it as a scale of 
abscisess and set off a scale of pounds of coal per hour as ordinates, 
and draw a curve connecting these. То settle what scale to employ 
for the total pounds of coal per hour, we must firat decide what 
evaporation to allow per pound of coal at full load of the boiler. __ 

The author has taken а figure of 7:68 Ib. for feed, as received 
from economiser, to pressure at, say, 160 Ib.; but this is a figure 
which each engineer must determine for himself, as it of course 
depends on the coal used and the economiser and boiler efficiency. 

We now have a combination of three diagrame, and starting with 
any output io kilowatte, we can readily trace round through the 
three diagrams to the coal consumption per hour. We can also see 
the exact effect of “stand-by losses in engines, dynamos, pipework 
condensers, feed-pumps, boilers, &c. | 

The diagram is constructed for a station equipped with eight 
B. & W. boilers, three 600-Kw. and two 300-kw. steam dynamos and 
four 600-x w. condensers, 

Buppose, now, that we bad no battery in the station, and tbat, 
at а certain hour of the night, we had only a few amperes leaving 
the station—fortunately an unpractical condition—requiring, how- 
ever, that at least one boiler be kept under fall steam and one 
dynamo maintaioing bus-bar pressare, we find from the diagram 
that the stand-by los.es аге: — IH Р. = 120; steam per hour = 
6,000 Ib.; coal per hour = 900 Ib. ‘his is for a B. & W. boiler and 
an engine of 375 Kw., triple expansion, by W. Н. Allen & Co. 

The author does not pat forward any of thé figures in Diagram 3 
as final. He suggests that each station engineer may construct 
diagrams to suit his own plant, and obtain from the engine, boiler 
and pump makers, curves for the apparatus they supply. If he thea 
combines these and finds that the pounds of coal per hour, taken 
for any convenient part of his load curve whatsoever, differs 
radically from tbat which he is really burning, he will be justified 
in commenciog а search to know tbe reason why. It is here that 
the diagram will help him. 


(То be concluded.) 
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ELECTRIO DRIVING OF TEXTILE MILLS. 
By W. B. WoorpHovsB, Assoc. Member. 
(Abstract of Paper read at Leeds, December 15th, 1904.) 


THB object of this paper ia to state, briefly, the advantages of elec- 
trical driving. On the Continent electric driving ie largely used in 
the woollen, cotton, aod silk irdusiries; in the United States, at 
the ceneus of 1900, over 140,000 н.р. of electrical machinery was in 
ure in cotton mills ‘alone, and aconsiderable proportion are supplied 
with current from pohlic mains. 

The preparstion of animal or vegetable fibres involves а very 
large number of operations, and, owing to the delicate structure of 
the fibre the amount of «ork done on ít in each machine is small ; 
it is therefore readily understood that the power required to drive 
the machines unloaded is a large percentage cf the total required. 

Mechanical transmission of power from a main engine to tbe 
various machines by mears of ropes, belts, gearing and ebafting, 
involves a steady loss of power which is very little reduced by the 
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Fic. 1— GENERATOR LOAD Curve or a Frax MILL. 


stoppage of individual machines. In a number of mills which tbe 
writer bas tested, tbe aversge efficiency at foll Joad is 50 per cent., 
the lowest 34 per cent, and the bighest 70 per cent., in all these 
cases tbe Joss of power in the main engine being included ; thete 
losser, serious enough at full load, are practically constant, and so 
the efficiency rapidly decreases as the load Ресошев less. 

It will be convenient to spesk of the ratio of tbe aversge power 
required to the maximum required during working hours, as the 
working load factor. When the eource of supply is electrical, this 


up its consumed 
maximum demand in Kw. X working hours 
Fig. 1 is an actual record showing how the load varies through 


the day in a flax mill of the British Linen Thread Co. The mill is 
electrically-driven and the transmission loss small. The mazimam 


is equal to 


power demanded is 285 xw. and the average 259 kw, giving а 
working load factor of 91 per cent. Had the various machines been 
driven by mechanical transmission from one main engine, a steady 
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Fic, 2.— VaBIATION OF Loap.—SELF-ACTING MULE WITH 
120 SPINDLES. 


extra loss would bave been incurred, on account of the friction of 
extra ebafting and gearing ; assume this as only 20 per cent. of full 
load, then the maximum power would be raised to 342 xw., and the 
load factor increased to 92:5 per cert. That is to ssy, the more 
inefficient the system of power transmission in a mill, the steadier 
is the load on the main engine. 

In a large cotton mill, variations of load were noted. пою 1,575 Н.Р. 
to 1,085 НР. 

Mill owners usually reckon their costs in pounds pet I.H.P. per 
annum, ard the figure is usually based onthe maximum E r. indicated; 
it is not possible to compare such a figure with the cost of electri- 
cally driving the same mill without knowing the electrical or B H P. 
teken to drive each machine, or group of machines, and the working 
load factor of the machines, 


For each particular class of machines there are pecnliarities of 
working which determine the working load-factor; such as: 
frequent etops of short duration, in the case of looms; a periodical 
stoppage of part of the machine, as in spinning; iotermittent 
running, with long stops, an in milling or printing machines. A 
particularly irregular load is met with in the case of self-acting 
mules. Fig. 2 shows the power taken by a mule as it goes through the 
various operations of drawing, twisting, backing off, and wiading on. 
The working load factor is 46 per cent. on one machine. 

When a group of mules are driven from one motor a heavy fiy- 
wheel on the motor tends to steady the demand for current; despite 
tbis, however, tbe fluctuation of load is more extreme than in the 
main engine of a mechanically driven mill. 

The maximum power taken by a motor driviog four self-acting 
cotton mules was 32 p.H P., and tbe average 19 B H.P., or a working 
load factor of 59 per cent. 

The amount of power taken by machines having many bearings 
steadily adea as the bearings and the oil warm up. А worsted 
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spinning frame, with two different qualities of ms oil, showed 
a difference of nearly 5 per cent. in рох er consumed. 

Tbe milling or fulling of woollen cloths is a е in which 
the power required varies from piece to piece, depending on the 
amount of milling required; the working load factor is vory low. 
Fig. 3 ie an actoal record of а day's work of milling and washing 
ma-^bines ; the working load factor is only 63 per cent. 

Tests made on carding machines show a fairly steady load during 
the time of running (fig. 4). Rag-grinding machines often show a 
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Fic. 4.—BoBIBBLEB, INTERMEDIATE AND CAB DER. 65 B.P.M. 


considerable variation, depending on the material they are being 
fed with. Fig. 5 is the load curve of two balling boxer, which are, 
normally, being repeatedly started and stopped. 

There is a lack of information as to the power taken by textile 
machines; the particulars of some testa are given below. 

Spinning. —Motor driving 38 ring spinning frames of 10,032 
spindles, running at 9,000 r.p.m., spinning. No. 35 cotton yarn. 


Number of frames running. 38 28 18 8 
Power in kilowatts E .. 140 107 76 44 
Spindles per kilowatt ... .. 812 €38 825 782 


or an average of 62 spindles [ег E. R. p. 
Worsted spinning frame of 200 spindles, ranning at 5,800 
r.p m.:— 
5 B. H. . a e. 445 
2nd ,, sia .4. 419 


The difference, as аи above, being due to the quality of oil 


used 
‘Self-Acting Mules — Cotton. — Motor driving line shaft and four 


mules :— 
Spindles. 
r 


Mules running. Number. Max. н.р Average E р. 
All .. 2, 712 — 92 19 
No. 1 only... 672 7,600 20 13 
No.2 „% .. 672 7,600 18 9 
No. 9 or 4 . 684 7,800 16 9 


The spindle friction and windage varies directly as the speed. 
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Roving Boxes. — Worsted—Dimensiong of bobbing, 6 in. у g in.; 
num ber of spindles, 12; 7. p. m., 1, ; B H. P., Q4. : 
Weaving.—The amount of Power taken by looms varies with the 
сІавг of work and dimensions of the looms. 


Silk Zooms — S val] loom. с bos 
Jacquard 0 T: Не e. 0° T 
Cotton Looms— Draper loom, 160 Picks per min., 0:25 
Woollen Zooms — Various ids 8 3 to 9:5 B. H. p. 
Carding Machines: — Woollen, carding Botany, 48 in, swift, power 
at startir g. 7 ЕН P.; running, average, 3:9 BHP. 60 | 
rur ning at 96 rpm, average power, 5 в Н.Р, x 
Scouring Afachine.—The following Ügures, of relative power 


Milling Woollen Cloths — Motor driving milling Machine, wasbin 
i E. P., 11; working load factor, 


order of the Processes without reference to the position or directio 
of shafting, “The sub · division of the driving Ba; be i 
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Fig, 5.—Бїногв AND Dousrg.Hg,p Barriwq Boxes, 


full extent; it has found its Most successfy} application in the 
driving of silk loome, the Valuable material worked on, making the 

of damage from oil or dirt thrown from a shaft or belt & serions 
опе. © motors, rated at inp, either drive the looms b 


however, rarely advisable, on &cconnt Of first cost, and 
A Considerable saving on the cost 


DCreasin 
afta, and thereby req ucing the size of shafts, pulleys and hangers, 
“ТАШ machines de their driving shafts running at a sufficiently 

to 


Group driving of from two to four machines withont line shaftin 
Ў g 

may be acoompliahed p fitting the motor with t N 
each end of the motor, d j — 
A word of warning may be Riven aa 


t 
{00 large sor. their Work, on account of the lessened efficiency ang 
cos 


е co 
respond with the average load, 


resolts in a decreased : 
8 “mechanical " mill ig never obtained. п one 
en the front Tolls in one room varied from 103 to 120 r, m. 
t connected motor showed a range of speed of from 120 


| : та А 

Nu. а direct-current equipment more attention js required, and 

юу ют must be complete]y enclosed, The great objection ig, 

1 ever, the variation of speed, at different loads and temperatures, 
: ; 


dome extent, to the extra stiffness of the 1 

; machinery, The Polyphase 

induction Motor mone similar Conditions wonlq vary in speed by 
amoun 


g ulti-voltage direct - current systems, with thunt 
ipid have much to recommend them in the case of isolated plants, 
h 


centrifuga] Machine direct ] iven i 

00 ' Coupled and electrical] driven is 
pact, "imple, and reliable, and can laced anywhere, Either 
his work; the 

run awa A tor hag An important advantage in that ig Can never 
7. In practics the motor jg completely enclosed, and 
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d and stava there unti] switched 
Power required for two standard 


Power Required to Drive Centrifugals 

Вколрвемт & Sons’ Түрк, 

Dia. of per per accele. Stark. Hus. LU 25 
nute. rate, ing. ning, ing. ning 

24" 0°75 1.500 075' 2,530 690 — — € — 

80 102 1. 200 10 3,100 1,260 5,400 2,700 15’ 1,109 


40, 128 1000 15 3,200 1370 5,800 2,900 1:5’ 1'000 
35 950 oor, 6400 3,200 15 950 
4, $19 750 оу 5950 2070 7200 3,600 1:5’ goo 
5435. — — — = 8400 4,200 15, 800 
„„ T 10.000 Бодо 15 #00 
GEL. шу оо = — 19600 8,800 15 600 


The matching of colour бап only be done satisfactorily by ann or 
arc light. The use of enclosed atc lamps in mills, gives excellent 
results for genera] illumination ; for lacal ligh ing the incandescent 

mp bas the groat merit of sa ty. The greater purity of the air 


due to the absence of Sas, also hag an important effect on the health 
of the workers, 


rders, by way of an air-shute con- 
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NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal W. P. Тномрвои & Co., Electrica! Patent 
Agents, 822 Hi h Holborn London C. 
1 mae 18 a 3] on, W.C., and at Liverpool, to whom aj] 
nenne NN 


28,829, «An improvement in or connected with the working of telephonio 
systems.“ R. L. UBRAY and F. J. JACKSON, a (Complete, 
886. mprovements i brush-holders for dynamo-eleotric Machines ang 
Other uses” VERITYs, Lro., and D. E Re GRS. December 27th. 
28,815. “Improvements in regulating gear for use in Connection with train 
lighting and similar dynamos,” C. D, CHARLESWORTH and J. R. CHARLESWORTH, 
cember 27th, | 
28,550. “А new or improved attachment or appliance for use in connec- 
tion with suspended electric lamps," E, A. J. Нооръһ, December 27th. 
(Complete.) » 
28,849, * Improvemer t8 in electrig Switches,” G. Harrison, (M. Guett. 
United States.) December 27th. (Complete.) 
28,370. « Improvementg in electric Switches,” G. Harrison. (M. Guett, 
United States.) D > | 
28,875. Electric bípolar Plates accumulator,” а. M. ZINGEL, . December 


28,898, s Im Tovements in Or relating to electric cnrrent ROverners,'' 
T. J. Richards, United States.) Deoember 27th. (Complete) 
28,409. '! Eleotrío arc lamp." W, FAIRWEATHER, (The Marquette Electrio 
Co., United States.) December Mih. (Complete.) 
28,416, " Appliance for the commutation of current in armatures of 
dynamos," E. ARNOLD and J. L. La Сосв, December 27th. (Complete ) 
28,458, « Improved dontinuous- current electric motor." Вос, Axon Pour LE 
- (Da Pplied for under Patents Acs, 1901, 
May 10th, 1904, being date of 8pplication in rance.) December 27h. (Com. 
plete.) 


28, 485. “Improvements in central telephone station installations.” 
Siemeng Bros. & Co., Lrp, (Siemens and Halske Aktien-Gesellschafs, 
Germany.) December 2ith. (Complete ) 

28,458. " Incandescent electrio lamp." p, W. Ножовтн, (J. Н. Guest and 
C. I. Hills, United States.) December 27th. 

23,467. "Improvements in or relating to electric incandescence lamps." 
W. P. THOMPSON, (Deutsche Gasglühlicht Act.-Geg, (Auer, Ges.), Germany.) 
Decer ber 27th. (Complete, 

28,468, "Improvements in systems of electrical conductors,” B. Gari, 
December 27ch. (Complete.) 

28,471. Combined Starting and biaking device for electric motors,” A, 
Hur. rovisr. December 27th. (Complete.) К 

28,495, « Improvements in or relating to automatic electric Switches,” A. 
IRLEY. December 27th. 

28,622, ‘Improvements in electrico signalling on railways,” W, J. MaAckeEnzix, 
December 28th, 

28,575.41 mprovements in trolley standards for electric tramcars and the like.” 
M. B. Mountain and G. M. GIBSON, December 28th. . 

28,546. " Improvements in piotected ОГ umour. lad switch - fuses. " H. H. 
Berry, December 28th. | 

28.554. Improvements in or relating to the: mo- eleotrio couples.” A, J. 
Вот. (W. Hoskins, United States.) December 28th. (Complete.) 

28,601. « Improvements in apparatus for electro-deposition of metals," w. R. 
King, December 20th. (Complete.) 

28,608. Improvementg in and relating to ‘ electric candle’ lamps.” ©, c. 
REGNART and the Hunter ELECTRIC CANDLE Laxp Co., LT». December 28th. 
(Complete.) 

28,618, © Improvements in motor-starting switches.“ Mavon & CovLsow, Lro. 
and H- A. Mavon. December 28th, 

» "Im rovements relatin to dro signals or &nnunciators for centra 
1 stations апа ао forth,” ya B. Brass) a December 28t b. 

28,677. " Improved safety device for electric allways,” F. Owen, Decem. 
ber 99th, 

678, “Im rovements in, or applicable to, cranes and other lifting 
Я driven by eleotrig motors, ^" F. W. Rzzp and Craven Bros., Lrp, 
. nes { tus f t tica] starting 

98,687, " Improvements D means or or bara Us lor automatica y ' 
d в ing single or multiphase alternating 9Urtén? «leotrig 
motores 8 aud 7.0. Bihon. December НЬ, 
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28,704. ‘Improvements in electric massage apparatus.” L. Kunrrz. Decem- 
ber th. (Complete.) 

28,714. A new electro-plated silk bat ironer.” J. O'NmiLL. December 

h 


28,7117. Improved operating gear for groups of electrical switches and 
rheostats.“ W. Derrizs. December 30th. 

98,728. ‘Improvements in, or relating to, electrio incandescent lighting 
devices," C. Schwabe. December 28th. (Complete.) 

98,728. “Improvements in electric incandeccent lighting devices for shop 
windows, show cases and the like." C. ScHwaBe. Deoember 29th. (Complete.) 

98,74. ‘Improvements in electric incandescent lighting devices for 
billiard tables, exbibition tables, sale counters and the like.” С, ScHWABE. 
December 29th. (Complete.) 

98,749. "Improvements in or relating to telephones for the use more 
particularly of divers." Е. C. Lacey and J. Ногмлх. December 29th. 

28,787. ‘Improvements in electrical switches.” G. B. STERN and A. C. 
Greene. December 29tb. | 

28,791. "Improvements in electric ourrent distributors for luminous letters." 
L. Эмокск. December 29th. 

98,797. Apparatus for indicating the number of a telephone subscriber.” 
А. M. ANDERSEN.. (Date applied for under Patents Act, 1901, March 80th, 1904, 
being date of application in Denmark.) December 29th. (Complete.) 

28,804. "Improvements in and relating to insulators for high-voltage electric 
lineg." Socreta CERAMICA RicHARD-GINoRI. (Date spplied for under Patents 
Act, 1901, June 2204, 1904, being date of application in Italy.) December 28th. 
(Complete.) ; . 

28,804. "Improvements in electric igniting arrangements for internal com- 
bustion engines.” L. RENAULT. (Date applied for under Patents Act, 1901, 
February 2nd, 1904, being date of application in France.) December 29th. 
(Complete.) А 

98,826. ''"Improveshenis in от connected with space 5 tb 0 J. 8. 
Stone. (Date applied for under Patents Aot, 1901, February 18th, 1908, being 
date of application in United States.) December tb. (Complete.) 

98,827. "Improvements in or connected with holometers and space tele- 
‘graphy.” J.S. Sroxk. (Date applied for under Patents Act, 1901, February 
Ich, 1904, being date of spplicstion in United States.) December 29th. 
(Complete.) A 

98,840. “ А self-acting motor starting rheostat.” J. A. Ніввт and P. 8. 
Broox. December 30th. i 

28.845. Improvements in anti-vibration electric couplings." R. W. BILL 
and S. BILL. December 80th. 

98,852. ' An improved conduit for containing electric cables and wires, and 
other wires, tubes, pipes and the like." W. HxePwoRTH-CoLLINs. December 
goth. (Complete.) 

28,859, “ An improved electric switch and circuit-breaker." J, A. HinsT and 
P. S. Ввоок. December 80tb. 

95,975, ''Plug adaptor for electric lamps." W. F. Biw»oNps. December 
80th. (Complete.) 

98,899. '""Improvementa іп or relating to electrio control circuits with heat 
indicators," M. A. ABRAHAMSON. ` December goth. 

28,895. ''Electric lamp for ovens.” W. E. б. Reap. December 80th. 

20,899. Improvements in electric bell pushes." W. WALKER, junr. De- 
gember 30th. 

928,969. “Improvements in series commutator motors for single-phase alter- 
nating current.” THE MASCHINENFABRIK OERLIKON. December 30th. (Date 
spplied for under Patents Acts, 1901, February 29th, 1904, being date of applica- 
tion in Switzerland.) (Complete.) 

28.985. An improvement in and relating to revolving hair brushes actuated 
by electric currents," C. P. J. Firzstuox. December 80th. 

99.001. ‘Improvements in or relating to electric railway conduit systems.” 
J. van Акквснот. December 30. (Complete.) 

99,004. ‘‘ Improvements in or relating to electric railways and tramways.” 
C. MackINTOSH. December 80th. 

99,014. “Improvements in electric switches.” R. Loxanex. December 80th. 

99,015. "Improvements relating to the automatio control of overloads in 
electric circuits.’ SizmENa Ввоз. & Co., LTD., and P. G. LEDGER, Decem- 
ber 80th. 

99,054. ‘Improvements in electric incandescent lighting devices for pictures, 
music desks, writing desks, pianofortes and the like." C. ScHwABE. Deoember 
30th. (Complete.) ° i 

99,057. ‘Improvements in electric insulation.“ M. Mxmowszr. December 

b. T 


` 99,068. "Improvementa in terminals for electric eonductors." L. RENAULT. 
(Date applied for under Patents Act, 1901, May 2nd, 1904, being date of applica- 
tion in France.) December 80th. (Complete.) 

99,059. “Improvements in electric ignition plugs for internal combustion 
engines." L. Кемасіт, (Date applied for under Patents Act, 1901, May 2nd, 
1904, being date of application in France.) December 80th. (Complete.) 

29,068. "Improvements in, or connected with, insulators of overhead electrio 
conductors." E. Ginaup. (Date applied for under Patents Act, 1901, April 14th, 
1904, being date of application in France.) December 30th. (Complete.) 

99,065. “Improvements in electrio dry batteries.“ Н. W. BUTLER. December 


29,064. ''Improvemenís in safety devices for overhead electric conductors." 
E. Ginaup. (Date applied for under Patents Act, 1901, April 14th, 1904, being 
date of application in France.) December 80th. (Complete.) 

29,019, "Improvements in electric current measuring and recording appa- 
ratus." G. G. M. Нлврманам. (V. Arcioni, Italy.) December 80th. 

99.107. ‘‘ Improvements in telephones for diving and like purposes." R. H. 
Davis and A. Granam. December 30th. 

29,118. “Improvements in insulator supports.” Е. Н. FAIRBANKS. 
December 80th. (Complete.) 

29.125. Improvements relating to switching devices for electric lamps 
especially adapted for use in ‘flash’ advertising." L. KiNcwiLL. December 
80th. | 


29,128. “Improvements in apparatus for switching on and off lamps, 
especially applicable for use in ‘flash’ advertising.” L. KiNcwiLL. December 
80th. 


29199. “Improvements іп and relating to electro-magnetic separators.” 
W. Вглскмокк. December 80th. 

29,142. ''Improvements in space telegraphv." J. 8. Stoxx. (Date applied 
for under Patents Act, 1901, February 28rd, 1904, being date of application in 
United States.) December 30th. (Complete.) 

29,148. “Improvements in or connected with space telegraphic receiving 
systems.“ J. S. SON EH. (Date applied for under Patents Act, 1901, February 
23rd. 1904, being date of application in United States.) December 80th. 
(Complete.) 

29.144. ‘Improvements in space telegraph systems.” J. 8. Втокк. (Date 
npplied for under Patents Act, 1901, April IIth, 1904, being date of application 
in United States.) December 30th. (Complete.) 

20.14f. ‘Improvements in space telegraphy.” J. S. T. (Date applied for 
under Patents Act, 1901, April 11th, 1905, being date of application in United 
States.) December 30th. (Complete.) 

29,146. A new or improved support for use in space telegraphy.” J. B. 
Srosr. (Date applied for under Patents Act, 1901, May 38rd, 1904, being 
date of application in United States.) December 30th. (Complete.) 

29.187, " Improvements in electric igniters for explosion motors” H. 
GuinLov. (Date applied for under Patents Act, 1901, January 2nd, 1904, being 
date of application in France.) December 81st. (Complete.) 

29,288. ‘Improvements in or connected with low-tension electric ignition 
devices for internal combustion motors." ALBION MoromCAB Co., LTD., and 
T. B. Murray. December 81st. (Complete.) 


29,950. ''Charging plug and leads for charging an accumulator from the 
lamp-holder on any direct current electrio lighting circuit.” E. P.M. ELDn mex. 
December 8lst. - 

29,981. “Improvements in apparatus for opening and olosing electric 
circuite at pre-determined times.“ J. Genn. December Blst. 

29,807. ' Improvements in or relating to switches for electric incandescent 
lamps." A. Frey. December 318+. (Complete.) 

29,808. ‘‘Improvements in or relating to the detection and recording ot 
electrical impulses or oscillations and apparatus tberefor." G. F, ANDERSON. 
December 81st. 

29,810. ‘Improvements in or relating to electrical dumb-bells and similar 
appliances for physical exercises." А. LEoBL. December 8ist. (Complete.) 

29,887. "Method of and means for the protection of electrical apparatus 
branched on circuite which are traversed (accidently or otherwise) by currents 
of high frequenoy." G.E.Gairre. December 81st. 

29,848. “Improvements in or connected with electrical gas-igniting and 
extinguishing apparatus." H. L. Down and D. Н. Wiseman. December Bist, 

29,845. ‘Improvements in or connected with electrical gas-igniting and 
extinguishing apparatus." H. L. Down and D. Н. WiskxAx. December 81%. 

29,946. "Improvements in or connected with electrical -igniting and 
extinguishing apparatus.“ H.L. Down and D. Н. Wiseman. December Bist. 

29,847. ** Ап improved electric transformer." G. Stxrx. December Sist. 
(Complete.) 

Жан "Impravemenis in insulating coverings.” C. BRApER. December 

et. 3 

99,858. ‘Improvements іп rotary converters for electric currents." L. J. 
Нгхт and Tre Sax DYcRorT Founpry Co., Lro. December 81st. 

29,854. “Improvements in apparatus for transmitting electric signals or 
impulses.” G. GnaBoscH. December 81st. 

290,868. © Improvements in and relating to electrical measuring instruments.” 
H. H. Lake. (V.Arcioni, Italy.) December Sist. (Complete) 

29,808. “Improvements in and connected with induotion coils.” H. W. 
SULLIVAN. December 3'st. 

99,869. ‘Improvements in and connected with electric relays and recorders.” 
H. W. Scuturean. December 3184. 

29,877. “ Improvements in fuses for electrical circuits.” M. B. Frexp and 
FERRANTI, LTD. December 318. 

99,397. “ Improvements in and relating to pendant electric fixtures.” Н. H. 
Take. (W. Lincoln, Bradshaw, A. Keough, M. Keough and J. Keough, United 
States.) December Blest. (Complete.) 

29,108. ‘Improvements in current distributors for the electrio ignition 
devices of internal combustion engines.” L. RENAULT. (Date applied for 
under Patents Act, 1901, September 23rd, 1904, being date of application in 
France.) December 81st. (Complete.) 

98,122. '* Improvements relating to electrical apparatus for transmitting 
and receiving signals.“ A. T. Dawson and G. T. Всскнлм. December 81st. 

29,38. “Improvements in automatic photographing telegraphs.” Р. Risse. 
December 81st. ( Complete.) 

29,429. “ Improvements in synchronising systems." Р. Riesz. December 
8186. (Complete.) | | 

29,485. '' Improvements in alternating current collector motors." SrIEWEXS 
Bros. & Co., LTD. (Riemens-Schuckert Werke, Germany.) December 81st. 

29,496. ''Improvements in alternating current collector motors." SIEMENS 
Bros. & Co., LTD. (The Siemens-Schuckert Werke, Germany.) Deoember Bist. 

29487. “Improvements in electrical ignition devices for internal combustion 
engines and other purposes." J. А. TonRENs. December 81st. 

29,488. ‘Improvements in electrical measuring instruments.“ J. H. GRAT. 
December 81st. 

29448. ‘Improvements in and relating to aro lampe." О. Konirzzr. De- 
cember 31836. 

' 09,468, “Apparatus or appliance for supporting a telepbonic receiver and 
transmitter or analogous instrument.” W. H. Danson. Deoember 81st. 

29,487. “Improvements ic or relating to space telegraphy and apparatus 
therefor.” G. Е. ANDERSON. December Blst. 

29,516.- “ A new or improved sutomatio circuit breaker or cut-out for over- 
head tramway systems.” H. G. TURNELL. December 81st. 

29,529. “Improvements in telephone systems.“ F. VoLLMER. December 818%. 

29,538. "An improved electric circuit-closer for fire alarms.” J. E. 
BEMILLER and E. C. WriseNsALE. (Date applied for under Patents Act, 1901, 
May ‘th, 1904, being date of application in United States.) December Sist. 
(Complete.) 

29,607. "Improvements in liquid resistances for controlling the current in 
electro-motors and the like.“ Breck PEEBLES & Co., LTD., and А. C. PEEBLES. 
December 81st. 
gare " Improvements in electrolytic meters." G. HooxHam. December 

st. 

29,645. ‘‘Improvemcnts in telephone and like plug cords.” W. G. 
INGLEFIELD. December 31st, 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
tree, 9d. (in stamps). 


1904. 


ELECTRIC LAMP AND SOCKET. A. N. Boden. 0,196. March 17th. 

BYSTE oF ELEcrTuc Licuting ESPECIALLY INTENDED ron Use on ROAD 
VEHICLES. C. P. Tolman. 6,528. March 7th. (Date claimed for patent 
July 30th, 1903.) 

Srconpary ELETRE Barreries. E. Commelin and R. Viau. 6,019, Maroh 
180. (Date claimed for patent March 18th, 1903.) 

ELECTRICAL Cosprerors AND Cors. J. C. Anderson. 6,678. March 19b. 
(Date claimed for patent Aprii 80th, 1903.) 

Fuses ron ELECTRIC BrLasTiNG. F. Render. 6,679. March 19th. 

Evectric Swirenks. A. H. Babcock. 6,716. March 19th. (Date olaimed for 
patent Marcn 23rd, 1903.) 

озы METERS FoR ALTERNATING CURRENTS. H. Aron. 6,724. March 

9th. 

ELKCTRO-MECHANICAL Crt-Orrs. J. E. Spagnoletti. 6,888. March 2lst. 

AUTOMATICALLY CONTROLLING THE Passage or ELkcTRIiC CURRENTS, J. E. 
Spagnoletti. 6,834. Mareh 21st. 

TERMINAL ATTACHMENT FOR THE CONDUCTING Wires or ELECTRICAL MACHINES 
AND APPARATUS, A. Bauser.. 6,843. March 21st. 

ELECTIUCAL DISTRIBUTION, J. L. Wocdbridge. 6.889. March 22nd. 

HEP DU Савік Сосрілхоѕв. Е. Everhart and J. J. Dossart. 7,012. March 
401 Y > 

TELEGRAPHIC SIGNAL Systems. C. G. Burke. 7,129. March 24th. 


CONTROLLING SysrrMs For EI. EC Мотонв. G., Westinghouse and L. M. 


Aspinwall, 7, 08. March 25th. (Date claimed ior patent May ist, 1908.) 
IMPROVEMENTS IN MuLTrVorraoE ELTCInIC Gexexators. G. H, Gibson. 
7,209. March 25th. (Date claimed tor patent Арт 4th, 1908. 
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POST OFFICE EMPLOYÉS. 


On Thursday, the 12th inst, the Postmaster- General 
received а deputation representing the verious branches 
of the indoor section of postal and telegraph servanta. 
The representatives expressed their views, and the Post- 
master-General expressed his, with an engaging frankness 
and indications of mutual esteem which it wonld be 
difficult t» parallel in any other assembly of employer 
and employed, and which, we believe, could not be approached 
in such a conference of State rervants in any otLer 
country than our own. The representatives claimed tbat 
the recommendations of the Dradford Committee should 
be given effect to immediately. Опе member of the deputa- 
tion stated that the present profit of 4 or 5 millions ought 
to be distributed among the staff. Such a statement is 
likely to be taken by the Press and the public as indicative 
of the aims of postal servants. We doubt if such a view 
was seriously entertained even by the representative who 
expreesed it. Anyone having experience of deputations is 
well aware that there is considerable danger that carefully 
reasoned proposals may be jeopardised by individual indis- 
cretions. The claim to the whole profit was not an original 
remark, but resulted from the questionings of the Chancellor 
of the Exchequer. Those who receive deputations are ex- 
perts, whilst those who attend them are sometimes not. 
Hence it frequently happens that inexperience of the unusual 
conditions leads a representative to say something which other 
representatives have to repudiate, and which he himself доев 
not really intend. The claim to the whole profit is certainly 
on record, but should not be allowed to prejudice the judge- 
ment on less preposterous claims. Lord Stanley's reply to 
the deputation shows that the officials of his Department 


. have given careful consideration to the claims of the em- 


ployé3, He produced clear evidence that the Bradford Com- 
mittee was not regarded as an arbitration committee by 
either side; and, in the lamentable omission of that Com- 
mittee to comply with the terms of their reference, he 
explained that the Post Office had fallen back upon the 
evidence given before the Committee rather than проп the 
recommendations of the Committee iteelf. Without going 
into full details, the Postmaster-General intimated that in 
the largest provincial towns the minimum wages of the men 
would be raised; in all places, except the smallest provincial 
towns, there will be an additional increase of pay at the age 
of 25, and in the smaller towns the maximum will be 
raised; the wages will in future be paid weekly instead of 
The minimum pay of the women staff would be 
increased in London and tbe largest provincial towns, and 
in the smaller offices there will be a higher maximum. There 
will be an increase in the scale of pay of the overseers, and 
there will be greater opportunities of promotion by a large 
increase in the number of the class immediately above the 
rank and file, It is recognised that the existing classifica- 
D 
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tion of towns based on the- unit of work is unsatisfactory, 
and they will be re-classified for the purpose of deciding 
whether they are expensive or.cheap towns to live in. In 
concloding his statement, Lord Stanley frankly recognised 
that the теп would want more, and Mr. Davis, who intro- 
duced the deputation, as frankly admitted that they were 
not satisfied. The influence of Parliament on such mattere, 
to which we referred in our iesue of September 23rd last, was 
to be seen in Lord Stanley's concluding sentence :— When 
I come to justify the course I propose to take in the House 
of Commons, which, after all, is the final arbiter in all euch 
cases, I shall not be in the least, afraid of stating my case, 
and having your case stated by several hon. members 
ac ainst me, and, at the end, of being prepared to stand or 
fall by the decision of the House of Commons as to whether 
the course I am taking is one that is fair and equitable both 
to the Post Office who are paid, and to the taxpayers who 
pay." When the subject comes before the House, as it 
shortly must, we hope that careful consideration will be 
viven to it, and that the Postmaater-General will not make 
any concessions to Parliamentary agitation. Post Office 
employés are entitled to expect fairness and justice, but it 
would be а misfortune for them, as well as for the taxpayer, 
if the power of Parliamentary irritation were permitted to 


influence the settlement of their remuneration. N 


...... 


ELSEWHERE in this issue we give an 
account of the circumstances connected 
with the decision of the London, Brighton and South Coast 
Railway Co. to adopt electric traction on their suburban 
railways, using overhead conductors fed with single-phase 
alternating current at high pressure, together with some 
particulars of the installation and equipment designed for 
that purpose by Mr. Philip Dawson. The importance of 
this departure is due to the magnitude of the undertaking, 
which will probably culminate in the conversion to electric 
traction of the whole of the network of lines belonging to the 
Brighton Co. in South London and the adjoining suburbs. 

We have consistently maintained, ever since the subject 
was raised by Mr. Langdon in 1900, that the third rail at 
500 volts must give way to overhead conductors fed with 
alternating currents at high pressure for the electrification 
of.main line railways; but the three-phase motor, as we 
pointed out at that time, was not suitable for suburban 
work, and it was not until the evolution of a satisfactory 
sinvle-phase motor was announced that we were able to 
advocate the adoption of, alternating currents on suburban 
lines also. Weare gratified to find that our attitude, which haa 
not been exempt from criticiem, bas been fully vindicated by 
the action of the Brighton Co., which is to be congratulated 
on its progressive spirit and freedom from prejudice. 
^ Be it noted, however, that this is no experiment upon 
which the company is embarking. There is not a single 
piece of apparatus which has not already been subjected to 
exhaustive trials. The mechanical construction of the 
single-phase railway motor is essentially the same as that 
of the ordinary D.C. motor, and in point of sparking and 
heating, the former is in no way inferior to the latter. 
The controllers are simple, and are constructed on familiar 
lines, and the overhead construction and mode of collection 
have been proved satiefactory by experience extending into 
years. There is not the slightest reason to doubt the com- 
plete success of the project. 

And not only in the electrical features will improvements 
be effected. As we pointed out in a leaderette in July last, 
the ventilation, and the provision for ingress and egress, of 
the type of electric railway car which has attained such wide 
popularity are. lamentably inadequate, and bitter complainta 
bave been made by passengers on the northern electric rail- 


Single-Phase 
Railway Traction, 


ways with regard thereto. In the new coaches which Mr. 
Dawson bas designed, both these features have received due 
consideration, and the objections to the present arrangements 
have been completely obviated. We regard the scheme ава 
whole as an important step in advance, and we strongly 
commend tbe details to the notice of railway directors who 
are contemplating the conversion of their lines, 


Electricity Supply — А FEW weeks ago we gave а brief out- 

in the line of some very important proposals 
Metropolitan Area. я : 

etropolitan Ares. which have been made by companies 


relating to the future electric power supply in the Metro- 
politan neighbourhood. These applications, which are to 
come before Parliamentary Committees in a short time, are 
made by several of the existing and more important, London 
electric lighting companies, and on behalf of a new company 
which it is proposed to form and which is alleged to have 
very strong financial support. Naturally enough the works 
which are already supplying electricity in the areas which 
these new projects have scheduled, are up in arms at the 
prospect of competition, and there is every reason to 
anticipate an interesting struggle at the committee stage 
of the new Bills, if nothing happens to interfere with their 
passing through the necessary standing order preliminaries. 
The municipal authorities who regard the systems 
which they have established as being particularly 
threatened, have been putting their heads together with a 
view to adopting strong combined opposition. They held a 
conference at Shoreditch Town Hall on Wednesday Jast 
week, under the presidency of the Mayor of Shoreditch, and 
representatives of 21 borough councils were present. After 
much discussion it was resolved to appoint an executive to 
conduct the opposition. 

Among the proposals which came before the conference 
was one for the formulation of a joint municipal scheme for 
the erection of a large generating station, or stations, 
which would eupply electricity in bnlk to any or all of the 
boroughs who needed it to supplement the output of 
their existing stations, as and when the demand increased. 
It seems, however, that this idea met with so little 
approval from the delegates assembled that the resolu- 
tion which was moved on the point was eventually 
withdrawn. The feeling of those who opposed the 
combined municipal station was that the existing stations 
are sufficiently large for the needs of the respective 
boroughs, and that even if the companies do get the powers 
for which they ask, the municipal systems are in а position 
to successfully compete with them. We have nothing to 
say at the present juncture on the relative merita of existing 
municipal systems versus the new projecte in London, beyond 
expressing the belief that something will have to be done by 
municipalities to meet the difficulties which surround the con- 
tinual extension of stations in the London area. It has been 
shown at Shoreditch that these difficulties have been very real 
and very costly. " 

If there is going to be in the near future that great 
development of the use of electricity for all purposes in 
the metropolitan area that one is reasonably justified in 
expecting, the situation will have to be met by measures 
which are not the outcome of prejudice or want of fore- 
Bight. Parliamentary committees have, of recent years, been 
able to analyse the position of affairs in relation to electricity 
supply pretty accurately, and no doubt the present matter 
may be safely left in such hands, во that the ultimate good 
of the greater number may result, and во that the future of 
electricity supply in London may be subjected to no unwise 
restrictions, But who can say what is likely to be the 
attitude of the next Parliament, before which this matter 
may come for final settlement, toward such a problem 
as this ? 


Refuse Destructors: Мк. А DAMS’S paper on combined 
A Disoussion. destructor and electricity works — 
a question of considerable moment in towns of 


moderate size, in spite of all arguments to the contrary— 
provided a very suitable “bone of contention" for the 
Institution member with an eye to every-day problems in 
economics. Certain it is that the author provided a pill very 
difficult to swallow in the case of the majority of his ches rers. 


. Conversion of Canals 
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The paper, however, bronght out many items of interest, not 
the least being the most suitable situation for a destructor 
plant. | 

Plainly speaking, if profitably developed, the electricity 
supply of a large borough should be so large as to render the 
combination of the works with a destructor plant a matter of 
minor importance; in а smaller town the combination of the 
two plants appears more justifiable. It is also clear that a 
destructor plant constitutes a nuisance to somebody wherever 
it may be located, and it is equally certain that a generating 
station may possibly prove a more costly nuisance still, when 
Bituated within the building area of а town. Therefore, 
advocates of the separation of the two plants on the score of 
position, have little upon which to base their argumenta. 
Our larger electricity works are continually removing to 
larger and more commodious premises" outside the towns, 
and everything points to the necessity of approaching the 
location question with an open mind—municipal convenience 
frequently over-riding all other considerations. 

Again, we have the dust bogy trotted out as an argument 
against the juxtaposition of electricity and destructor works. 
But surely this is a case of straining out the gnat, for 
engineers are not unacquainted with Ше adverse circum- 
stances which attend the operation of electrical plant in 
situations far removed from the ** marble hall” dear to the 
municipal heart. | | 

- Whilst bearing in mind that the primary function of refuse 

деви uctors is to destroy refuse, it cannot be gainsaid that 
they have rendered, and will in increasing degree lender, 
valuable aid in electricity generation, though whether to the 
extent. suggest.d by Mr. Adams, only those possessing the 
necessary enterprise and facilities for testing such a plant 
can determine. 


WHILE many are endeavouring to have 
into canals jut upon a sound basis, enlarged, 
Electric Railways. and worked by power, preferably elec- 
trically prcduced, Mr. F. F. Bennett, in Public Works, has 
revived an idea which seems familiar to us, namely, that of 
draining the canals and converting them into electric rail- 
roads. 

Though же. consider it better to rehabilitate the canals 
on water carriage liner, there is a good deal to be said iu 
favour of thesuggestéd change. Looked at from an electric 
railway standpoint, the canals provide ready-made cuttings 
or embankments level for long distances and not requiring 
much in the way of excavation to connect an upper reach 


with a lower one, by shaving off the top step and filling up 
the lower one. Some heavy work would be needed at such 


places us Lisbarn or Slattocks where locks occur in rapid. 


series, but even this difficulty would be minimised with the 
powerful tractive effects possible with electricity. 

The author of the paper points out the neglected state of 
the canals and their various defecte, including the low speeds. 
Tbe latter point does not appeal to us as а very serious 
defect, for there is much stuff that is specially sent by slow 
routes in order to save warehouse charges, and the class of 
goods sent by canal can very well afford to be slow. A 
` @ontant stream of coal can be sent forward by slow boats 
Bo that it shall arrive continuously, once the traffic has 
become established from point to point. We cannot, there- 
fore, agree with the author that canals huve, or can have, 

o future because of their circuitous routes, slow service 
Апа shortness of water. The firet is somewhat imaginative, 
for canals have very largely followed routes which the steam 
railways afterwards paralleled. Speed might be improved 
by electric traction, and water shortage could be made good. 
- Even if circuitous, what must we say for the electric rail- 
ways which it is proposed to lay along their channels ? 

We are told thet the canals pass through the most 
populous and pretty parts of the country. Granting the 
population, is not this equally a plea for regeneration as 
éanals ? Some 800 miles of canal route are selected for con- 
version, with a capital of nearly 9 millions sterling. Where 
these touch tramway routes, they are to be suitably connected. 


The great feature claimed, is the connection of the large 
towns of Lancashire, Yorkshire, Staffordshire and Warwick- 
shire with London and the intervening districts. To carry 
out the scheme would call for 43 miles only of additio:al 
lines. This provided, the system would serve 80 towns of over 
50,000 inhabitants, with a population within eight miles of 
either bank of over 13 miiliong, or nearly 16 thousand [er 
mile, a population greater than is found along any railway ш 
England. The North-Western stands first at 10,000 jer 
mile; the average for England and Wales is only 2,012. 

The cost of conversion per mile is estimated at £5,697 
and the total cost of conversion and new construction is pot 
at nearly five millions. Goods and passengers, at 28, 6d. 
per ton and 34. per passenger mile respectively, are to bring 
in а revenue of nearly four millions, on a basis of the 
average traffic of five of the chief railways. Only 200 
locomotives are to be allowed in all, to work the goods 
traffic. Power stations are to be placed at Aylesbury, 
Nottingham, Birmingham, Leeds and Wigan, ard the 


electrical equipment, including the 200 goods tractors 


and 504 passenger bogies, is to absorb something over 
Beven millions sterling. Only 35,000 kw. of plant is pro- 
vided in the whole of the five stations for 800 miles of 
line. Someone has surely blundered!! The total cost is 
b:ought to some 20 millions, and there are to be no stations 
and no station staffs. Thus there would be no porters’ tips!!! 
Estimates are given for working costs, which leave a priti, 


equal to 8 per cent. on the total cost of 20 millions. 


Mr. Bennett’s echeme is practically to convert the canal 
routes into electrically-operated goods railways, and where 
possible to cater for the local short-distance tramway clas: of 
passenger by running tramcars ut stated intervals. Не 
dispenses with the ordinary railway station, and with 
sigualling as applied to railways, his working conditions 
approximating to those оп a tramway. Ніз estimates ns to 
passenger traffic, viz. 12 passengers per car-mile, are 
certainly not borne out by tramway experience, and ut 14. 
per mile, local passengers to the larger towns would 
undoubtedly prefer the cheaper fares and greater facilities of 
city tramway systems. This will seriously redace the 
estimated passenger revenue suggested by the author. For 
goods traffic, in addition to the extensive storage facilities ut 
present possessed by canal companies, we note that Mr. 
Bennett proposes to set aside some £1,779,654 for the 
рагрове of developing depots, &c. 

We ure inclined to consider Mr. Bennett’s estimates 
plausible rather than accurate. He seems to present a go d 
case when he gives the capital cost at nearly £24,000 per 
mile, seeing that there is no land to buy and the heavy 
engineering is practically done. English railways have 
cost £50,000 per mile. Irish lines, only £13,512 ; Scotch 
lines £47,350. Is £24,000 per mile far wrong ? 

In fact, he offers canal conditions. Why not turn his 
undoubted energies to the rehabilitation of Ше canuls? 
Parliament would lend а more willing ear, and the opposi- 
tion of the railway interest, if no less, would at least bear the 
suspicion of beiog more tainted. Railways have a sort of 
locus standi in opposing new railways; but the canals were 
here first, and the railways are guilty of obvious impertinence 
in opposing the rights of canals, Mr. Bennett's railway could 
not deal with heavier goods than now dealt with by rail, 
while canals could do so. 

There are before us the examples of France, of Germany, 
and of Belgium, to show not merely the importance of canals 
to the trade of a country, but the necessity. May not the cry 
for tariffa, for protection, for other paliatives of present 
hard times, largely arise from excessive rates for curriage, 
did people know it. Undoubtedly railway charges ure 
exhorbitant and fatal to much business. 

The re-instatement of canals with electric power ehculd 
provide an outlet for some of the energy now going to waste 
from the blast furnaces of this country. Pig-iron would, in 
effect, supply the motive power to haul its fuel and to haul 
itself to market. What is wanted in this country is houest 
pooling of interests, so that the canals may be put in order ; 
so that the поп industry may be improved by co-operative 
utilisation of its waste products. To build a fresh main line 
of railway on а tramway basis is, in our opinion, of doubtful 
promise, though with some reservations the author has well 
put forward his scheme, 
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THROUGH WHEATSTONE WORKING OVER 
A LINE OF 4,000 MILES. 


Bv T. W. STRATFORD-ANDREWS. 


TEHERAN is the terminal station of the Indo-European 
Telegraph Co.'s lines, which there join the lines and cables of 
the Indian Government Department, thus linking up with 
the routes through India to the Far East. 

А glance at the map showing the company's line to 
Teheran, clearly indicates that the country traversed by this 
line must have presented many difficulties to the original 
construction, as well as to the efficient maintenance of the 
same. When the nature of the country is considered, as 
well as the number of relay stations and the climatic con- 
ditions, it is surprising that the messages arrive at the 
terminal station with such mechanical accuracy. . 

Taking London as a starting point, it will perhaps make 
things clearer to the reader if we describe briefly the line as 
it now stands. 

From London to Lowestoft the company has at its dis- 
posal two land wires furnished by the General Post Office. 
At Lowestoft these wires run underground, and are con- 
nected, one with a wire in the Norderney cable, the other 
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tenance gangs have to see that this way is kept clear. . In 
Stormy weather, falling trees are a frequent source of partial, 
if not total, interruption, and flights of wild geese will fre- 
quently cause contacts. 

TLe most disturbing cause of interruption, however, is 
what is locally called “ reifeis,” a severe form of hoar frost. 
This collects on the wires, sometimes forming a sheet of ice 
from one wire to the other, and when oscillation is set up 
by the wind, wires are broken and the iron posts bent over. 
Many remedies have been tried with a view to prevent, or 
at least, ameliorate, this trouble. At first the binding wire 
used to attach the wires to the insulators was strengthened, 
but it was found that this caused even greater difficulty. It 
was better that the wires should break away from the insu- 
lators than that the whole line should be destroyed. Later 
a large number of posts was added experimentally, and it 
was found that this additional strength materially improved 
matters, although interruptions still occurred. 

Some two or three years ago the number of posts ona 
small section of the line was further increased, but, unfor- 
tunately in one sense, no reifeis ” appeared on that section 
of the line, and the length to be experimented with bas been 
considerably increased with a view to ascertain the limit in 
the number of posts required. E 

In Persia, the difficulties that have been met with have 
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Косте оғ INDO-EUROPEAN TELEGRAPH LINE. 


with a wire in the Borkum cable. These two cables con- 
nect Lowestoft with Emden, on the German coast. From 
Emden to the Russian frontier, land wires are leased to the 
company by the German Government. The country passed 
through does not present any features of particular interest, 
and the wires are, as arule, in good electrical condition, At 
the Russian frontier, these wires are connected with a special 
line which was erected for the company by Messrs. Siemens 
Bros., in the year 1868. The route, as indicated in the 
map, shows that the line passes through Warsaw aud Rowno, 
both relay stations, to Odessa on the Black Sea. From 
Odessa the line passes through the Steppes and the Crimea 
to the Straits of Kertch, across which the company has 
three submarine cables. From this point the line was erected 
along the north-eastern coast of the Black Sea, through 
mountainous country and dense forests, to Tiflis. From 
Tiflis the line strikes scuth, passing over a range of formid- 
able mountains and arid wastes to the Russo-Persian frontier 
at Djoulfa; and from Djoulfa across desert land to Tabriz, 
the old capital of Persia, and on to Teheran. 

The difficulties that were met with in the Caucasus, and 
are still met with, were manifold. Both for the transport 
of the materials and the erection of the line, а way had to 
be cut through the dense forests, and every year the main- 


been of a different nature. In that country wilful damage 
is the enemy to be contended with. The insulators offer an 
irresistible mark for the Persian’s skill with the rifle, and 
the wandering troops of Persians do a great deal of damage 
to the line by shattering the insulators with their large round 
bullets. 

This long and composite line is only kept in good order 
by having a series of control stations along its entire length 
from the Russian frontier to Teheran ; in country where the 
lineis particularly liable to disturbance, these control stations 
are only some 30 to 40 versts (20 to 25 miles) apart, and 
when a fault occurs the controllers of the two stations 
between which the fault is located are immediately ordered 
out to remove it. Interruptions are restricted by this 
means to short intervals unless the line for some distance is 
completely dismantled by © reifeis," and this has occurred on 
more than one occasion. 

Method of Working.—U p to the last few years the Mor:e 
system was used throughout the line, and in order to obtain 
greater speed over the cables, duplex Morse was worked. 
Owing, however, to successive large increases in traffic, it 
was found necessary to find a quicker means of transmission. 
After considering the different systems availuble, it was 
decided to make experiments with the Wheatstone automatic 
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transmission over the section of the Teheran— Odessa line. 
This was in the year 1897. 

Much time was formerly lost with the Morse system on 
account of the re-t'anemissions required. It was impossible 
to work with sufficient accuracy unless messages were 
re-transmitted at Emden in Germany and Odessa in South 
Russia, and the greatest delay occurred invariably upon the 
section Odessa—Teheran. The experiments that were made 
with Wheatetone working upon this section were eatisfactory, 
but it was found necessary to make additions and alterations 


in the apparatus at the relay stations, of which there are 


. four on that section of the line. 

When once the Wheatstone was in good working order 
and the clerks had become efficient in punching up the slip, 
it was found that this section of the line, instead of being the 
slowest, was far more rapid than any of the others, and the 
Odessa station became blocked with homeward messages. 

The Wheatstone system, with its improvements, was then 
introduced upon the Odessa— Emden section, and as soon as 
ratisfactory results were obtained, experiments were made for 
direct working between Teheran and Emden, Odessa being 
utilised as а relay station. The speed over this long section 
was quite as fast as over the Teheran— Odessa section, and 
the re-transmission in Odessa was done атау with. 

It was then found, however, that the Emden — London 
section was quite unable to keep up the necessary speed, and 
permission hnving been obtained from the British and 
German Post Offices, experiments were made with Wheatstone 
working through the submarine cables and land wires 
between Emden and London. These experiments conclu- 
sively showed that no interference with the other wires in 
the cables was caused, and Wheatstone working was intro- 
duced on this eection, the signals from Emden arriving in 
London as perfect as they bad arrived in Odessa from 
Teheran when the first experiment was made. 

With some misgivings as to the result, it was decided to 
install relay apparatus in Emden with a view to making 
experimenta for direct working between Teheran and 
London. Fortunately, this scepticism was not warranted, 
the result being entirely satisfactory. The re-trensmission 
in Emden was done away with, it was converted into a 
relay station, and through Wheatstone working between 
m and London in both directions was an accomplished 
act. 

It was not long before relay apparatus was introduced 
in the London office. Messages to and from Manchester and 
Liverpool were then exchanged by those places direct with 
Teheran, а distance of 4,000 miles, with 11 automatic relay 
stations. | 

Not only has the time of transmission been reduced, one 
may say, almost to a minimum, but traffic is not affected 
nearly to the same extent as under the old system by short 
interruptions ; messages continue to be punched up during 
those intervals, and are put through in large batches at great 
speed as soon as communication is restored. 

At every relay station a Wheatstone receiving apparatus is 
in circuit, and the clerk is able to see how the signals are 
leaving his station by starting the inetrument and looking 
at his slip. If the signals registered are imperfect, and the 
station preceding him reports that they left him “ O K,” he 
knows that if the line is in good electrical condition, his 
regulation is at fault. By this means there is a check kept 
upon the work during the whole period of transmission. 

At present it is found that one through wire is capable of 
transmitting and receiving all telegrams between this 
country and India and beyond, handed to the company for 
transmission, and the second wire is used both for the 
Continental and the local traffic. | 

The accompanying map shows the number of wires 
appropriated for the use of the company on the different 
sections, and the names and location of the relay stations, 
which are distinguished by a small circle. 


Birmingham Electric Club.—A general meeting of 
this club was held at the Colonnade Hotel on Saturday night, when, 
under the presidency of Mr. J. J. Inniss, a dozen new names were 
added to the rol) of membere. œ ^ ~ 

A lectore was given bv Mr. W. Smith, of the Technical School, 
on Aluminium and, its Electricals Properties.” 


NOTE ON THE "ACCUMULATION " 
METHOD АВ APPLIED TO LOOP TESTS. 


РЧ 


Ву A. DAVIDSON, Lima, Peru. 


THE localisation of high resietarce faults is a matter of 
importance in every-day cable work. and occasions frequently 
occur when such testa have to be taken with a galvanometer 
much lees sensitive than the Kelvin astatic type. Even when 
the highest battery power usually available is employed to 
locate a fault of, say, 1 megohm, it is generally difficult to 
arrive at a result with any pretensions to accuracy, unless 
under exceptionally favonrable conditions. A very great 
gain in sensitiveness can, however, be obtained by applying 
the accumulation method to magnify the indications of 
imperfect balance in Murray's loop test (Jamieson's method), 
page 288, 16th edition, Munro and Jamieson's pocket-book. 

A condenser, с, replaces the usual galvanometer. The 
difference of potential between p and у when the balance is 
imperfect charges the condenser through the fault. "Ten to 
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twenty seconds will usually suffice to allow the condenser to 
take up its full charge. It is then discharged through е by 
means of a suitable switch. The ratio a: b is then altered 
(or a resistance is added to г or y) until a point is reached 
at which there is no diecharge from the condenser. 

The following figures will give an idea of the sensitiveness 
of this method: B = 8°5 volte, y = 3 ohms, z = 5 ohms, 
f = 1 megohm, с = 18 microfarads, @ = Sullivan galvano- 
meter: balance sensitive to *1 ohm in the value of г. 

The principal gource of error is that due to leakage at any 
point except in the fault circuit. The thorough insulation of 
the small battery required under any practical conditions is 
not а difficult matter. 

Although the test ів more suitable for locating high resist- 
ance faults in short lengths of cable, or for enabling one to 
form an opinion whether any low insulation in а length is or 
is not due to a specific fault, it can be applied to locate the 
naturatresuitant fault of laid cables when the usual connec- 
tions are not sufficiently sensitive with the battery power 
permitted. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


STAND-BY CHARGES AND MOTOR LOAD 
DEVELOPMENT. 
Ву А. M. Tarrok. Member. 


(Abstract of Paper read at Birmingham, December 14th, 1904.) 


(Concluded from page 77.) 


Lighting and Power Combined Development.—Another direction in 
which the electric supply has not been developed for, all it was 
worth, lies in the fact that many of the supply concerns in this 
country, from some cause or another, hava paid rather highly for 
their plant, and in this sense tbe system is burdened by what may 
be called "nnproductive capital" charges. Any capital expendi- 
ture, whetber in plant or in mains, which, if the station were 
started de novo at present prices (and with present plant overload 
capacities) and put down with only sufficient margin to carry it 
s fely over the next year or two, might be avoided, is “ unproduc- 
tive capital.” 

If, for example, the feeders of a station are examined one by one 
at the time of the midwinter peak, and the currents traversing them 
and the distributors are noted and compared with the currents which 
they could carry if all loaded to, вау, 90 per cent. с? their full 
capacity, and if such proportion were found to be only 50 per cent., 
then one-half of the capital locked up in mains is unproductive. 
Again, if these same mains could be relaid, at present prices, for 
one-half of what they originally cost, no less than 75 per cent. of 
the capital on which interest has to be paid is unproductive. 
| E 
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` The capital cost per kilowatt of maximum demand for both 
generating station (complete) and feeders may, for a station of 
2,500 xw., perhaps be put at about £70 per zw., but there are 
hardly a dozen stations in the country that have reached this figure, 
and £140 and £150 per ку. are quite common figures. 

In fig. 4 the author shows how that, apart from any reduction in 
* works coste " or total costs, one would be justified, in the case con- 
sidered, in offering right away a reduction of 1d. 
per unit, 47 only the demand would develop 
sufficiently rapidly in consequence thereof to 
compensate in a few years’ time for the losses 
entailed during the first year or two. Fortunately, 
however, the case is not so improbable as would 
appear from a consideration of the unproductive 
capital” item by itself. The costs of all the | 
other items go down with increased output as, year 
by year, the improved prioes produce their effect 
in getting more business; with the result that 
in fig. 4 we could make an annual reduction in 
price of about jd. during five years, ora total of 
nearly 144. per unit, apart altogether from im- 
provements in the economical working of the 
station, which any capable engioeer would be sure 
to effect in such a period. 

The curve shown is based on a 15 per cent. 
lighting increase and а 30 per cent. power 
increase, or а 20 per cent. combined increase 
їп the sales during each year, and the author 
asks whether it woald not be expedient in 
the case considered in fig. 4 to secure as many 
lighting and motor customers, on ordinary terms, 
at the present time by offering such a lump sam 
reduction as would recoup iteelf in, say, five years’ 
time at the probable rate of growth of the com- 
bined load. | 

Conclusions.—1. It is not safe to offer current 


Ot GRAM manne fore or DOIVLOPPENT 
er STAVION uECESSAKT TO МАЗА мит REDUETUN 


— 


5. Investigation of unprod uctive capital” charges, more 
especially when combiaed with a reduction to motor users on the 
lines indicated, may enable the cost of the lighting supply to be 
also reduced. 

6. The diagram of stand-by losses will, it is hoped, enable 
engineers to better appreciate the relative importance of the various 
losses at different periods of the load, as well as to fix an individual 
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tor motor supply for day use at anything below 1d. per unit, 
except under the restrictions indicated. 

2. It is worth while making the offer to consumers of current at 
exceptionally low rates subject to these restrictions, no matter how 
greatly opinions may differ as to their being accepted. 

3. Sach an offer it is in the capacity of any and every lighting 
atation in the country to make immediately, without having to wait 
till they can lay down additional plant and mains, it being 
understood that the consumer pays for the cost of service 
connections. 

4. Stand-by losses can be turned to account by reducing that 
part of the works cost which is chargeable to Са] by some 30 per 
cent. in the case of supply for motors. 
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standard up to which each station should attain, and thereby t° 
effect reductions in “ works cost” over and above those considered 
in connection with the motor load. 


APPENDIX. 


Further Explanation of the “ Stand-by Loss" Diagram.— Referring 
to fig. 5, which relates to mechanical and electrical losses in the 
engine and dynamo of а 200-xw. set by Messrs. Allen & Co., the 
construction is as follows: | 

Draw A B, representing electrical horse-power; с D, representing 
brake horse-power ; x >, representing indicated horse-power. 
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Produce 4 B 06; join 4 D and produce it to н; produce n F to x. 
Set off above > an ordinate, r м, equal to F D, and draw through м a 
line, м т, parallel to F x. 

The figure д.в F в, which represents the combined mechanical 
and electrical losses, may be split up into two parte, viz., а part, 
42 FD, which is constant at all parts of the load, and a part, двр, 
which is proportional to the load. 

By assuming—which is substantially correct—that the frictional 
and electrical losses in а 400-kw. set at fall load are double that 
which they would amount to in a 200-Kw. set at full load, we may 
prolong the diagram indefinitely for any number of engines in 
parallel up to the limits of the station, adding one shaded parallelo- 
gram for every additional 200-xw. set thrown in, or two parallelo- 
grams if а 400-x w. set be thrown in. 

The same principle is applied to the boiler diagram shown by the 
author before transferring it to fig. 3, and in a still simpler form 
to the steam consumption diagram of the engine. 

To know the component sources of the loss is immaterial; all 


that is. necessary is to know the total loss, and divide it up into a 


aii ыш is a constant and a portion which is proportional to 
e i К. 

IMr. Taylor sends us the key diagram, shown on p. 86, which 
was exhibited at the reading of his paper, and is intended to 
illustrate more clearly the principles on which fig. 3 is constructed. 

The d is virtually the centra? part of fig. 3, considerably 
enlarged ; though it differs somewhat from the latter in that the 
feed pump losses and steam main (and branch) losses are plotted 
above the engine ateam consumption instead of at the foot, as was 
done in fig. 3; aleo in that the cooling tower fan н.р. is plotted at 
the foot of the 1 Н.Р. diagram instead of above as in fig. 3. 

To enlarge the key diagram (which applies only to a single engine, 
а single boiler, and а range of steam pipe, with branches) to deal 
with numerous engines and boilers in parallel and all unequally 
rigid we require to apply tbe principles enunciated in connection 

th fig. 5. 

The key diagram shows that, owing to stand-by losses of 
various kinds, 115 r.H.P. are developed, 4,000 Ib. of steam are 
generated, and 700 lb. of coal are burnt hourly, in doing nothing 
5 the bus-bars alive, the external output of the station 

g ni 

Mr. Taylor asks us to state that he has a few copies of his paper 
left, which he will be pleased to send to any station engineers who 
are interested in the above diagram] 


During the reading of his paper, Mr. TAYLOR gave the following 
additional information :—He laid stress on the importance of the 
diversity factor, and said that he found it to be equivalent to the 
reciprocal of the load factor for the individual motor under con- 
sideration, illustrating his meaning by diagrams. The system of 
charging a low rate to consumers who agreed to take no energy for 
motive power between certain fixed hours during the winter months 
had proved a great success in Montreal. About 30 per cent. of the 
total H.P. connected was charged solely on this basis. The charges 
varied from £9 12s. to £13 per H.P.annum. The system had been 
in operation four years, during which time it bad not been found 
necessary to adopt precautions to ensure the switching-off of the 
load at the stated times, beyond those mentioned in the paper. 
They also sold power to small consumers for intermittent use at 
Id. per H.P.-hour, plus a fixed annual charge of £8 per нр. installed. 
The load factor at Montreal for the month of June was 75 per cent, 
and was practically the same throughout the year. 

Opening the discussion, Dr. Sumpnzn said that electric motor 
development was delayed not so much by the competition of good 
rival systems, as by the reluctance of owners of old and bad plant 
to change to a more efficient system. The amount of coal wasted 
in such old plants was enormous, 

Mr. Vauphrr said thatthe proposal tocut off supply during the peak 
of the load, presented difficulties. It was not possible to conceive that 
the average works would be willing to shut down, as had been pro- 
posed, especially as the amount of energy used forms only a small 
proportion of the total works cost. Even supposing the peak load 
to be cut off, he did not believe it possible to bring the charge 
below 1d. per unit. With reference to the Montreal supply scheme, 
he did not consider £9 12е. per horse-power-annum as at all a cheap 
rate under the circumstances. 

Mr. JECKELL (Coventry) questioned Mr. Taylor's assumption that 
1 B.H.P.-hour required 1 unit of electrical energy. He did not see 
wby the restricted hours system should not be offered to consumers, 
but the special circumstances existing in each town would bave to 
be considered. In Coventry it would not answer, as the chief trade 
was а season's trade. They never bad the full motor load super- 
imposed on the lighting load. 

т. Снлттоск (Birmingham) eaid that at Bradford they bad had a 
scale of 1d. for continuous, and 2d. for intermittently loaded motors. 
PT continuous they meant that the motor must be running all day, 
whether actually loaded or not. He had known people to run all 
day on no load, in order to obtain the low rate. The average rate 
waslid. Under these conditions, they found that the motor load 
just paid for itself. He felt sure that a charge of 1d. per unit, 
without restrictions, would not pay. It might at firat, but, after the 
load bad developed, tbe aversge price received per unit would fall 
to too low a value. Switching off consumers at certain hours might 
do in trades where firms could pick their men. He ventured to 
think that the good results obtained in Mcntreal were traceable 
to the fact that they had no trade unions. The unions insist on the 
men working certain hcurs, which overlap the pesk of the load 
curve. Gas companies did not restrict the hours during which gas 
engines might be run. | 


Mr. R. P. зон (London) said that а load that did not overlap 
lighting or necessitate capital expenditure, was nothing more than 
a by-product. If gas companies’ by-products were saddled with tbe 
cost of production on the same lines, there would be no market for 
tbem. At Blackheath, they were supplying electricity to several 
large firms at 20. per anit, except between 5 p.m. and 10 p.m., when 
the price was 6d. He found that manufacturers could almost 
always alter their bours to suit the price of power. 

Mr. SHawFieLp (Wolverhampton) considered it commercially 
safe to offer a low price for motive power. At Wolverhampton the 
cost of production was much less than that mentioned. He found 
that tbe load factor was greater in the case of motors than 


tramwavs. 

Mr. PRT (Burton-on-Trent) thought tbe total charge to 
consumer of two-thirds of a penny per unit was a very safe valna, 
which might well be reduced. e also suggested that the £70 
кошом capital outlay at generating station per xw. at motor, 
was high. ` 

Mr. Мовоом considered that there wae a strong case against 
shutting down at certain fized hours. He bad some figures relating 
to a factory in which the machinery was driven by electric motors. 
For every £1 worth of manufactured goods sold, they consumed 
about one unit of electrical energy. As one of the chief things 
was to get stuff out of haod quickly, there would have to 
be & proportionally beavy drop in cost per unit, in order to make it 
worth the while ofa manufacturer to shut down his works. 

‚ Mr. FENNELL (Wednesbury) said that the proposal to supply elec- 
tricity to day users only, at a low rate, had been carried out for the 
pes nine months at Wednesbury, and that two-thirds of their motor- 

oad was already supplied on that system. To the long-hour user 
they offered as an alternative the maximum demand system. They 
had no difficulty in connection with the time of cutting off supply. In 
dealing with large ufacturers, he had found a difficulty in honestly 
recommending them to take electricity at even ld per unit, where 
it was proposed to run a 50-н P. motor, say 60 hcurs per week at an 
average load of, say, 30 E. p. EE 

Mr. НогоЕНн said that he could name a number of cases where be 
thought the proposed low rate with restrictions would be accept- 
able. In some wood-working factories, the machinery was only 
used three or four days per week, and in cases where power was 
required out of doors, hoisting, for instance, the machinery was only 
used during daylight hours. 

Mr. Автнов WaiGHT, in а written communication, referred to 
the succees of the Reason Manufacturing Co.’s time switch at 
Brighton and other towns. At Brighton there were now 225 of 
these instruments in actual use. The question of diversity factor 
could not be treated except by the method of probabilities. He con- 
sidered 5 a better average figure than 14. At Stepney the fog 
peak load bad never equalled the evening peak load. 

Mr. Онвштгв (Brighton) in a written communication, said the 
system they used was most successful in every way. They 
fortunately had a large and steady demand for lighting in the 
evening, abd the standing charges being met by the higher rate 
charged for this lighting, they could at a profit, supply energy at 
1d. per unit to day-load consumers. 

Mr. Ововав WirnkissoN, of Harrogate (communicated), did not 
agree with the figures regarding gas consumption upon which Mr. 
Taylor had based his comparisons. He referred to the suction gas 
plant, by means of which gas is produced in a very simple form of 
producer, by the suction ofthe engine piston itself. In his opinion 
the power companies had more to fear from competition introduced 
by the ordinary gas engine and suction producere plant, than from 
any other competitor. 

: Mr. TAYLOR, in his reply, with reference to the objections that 
had been raised to cutting off the supply at certain fixed times, 
thought the best answer be could give was to call their attention to 
the places where this system had been successfully adopted. At 
Brighton they were selling 750,000 units by this method, using 
time switches made by the Reason Manufacturing Co. As regards 
the high prices charged at Montreal on the restricted-hours system, 
where this was not adopted, the charge was no less than £17 per 
E. P.- annum, the consumer being at liberty to use full power day 
and night. The question of. lubricant was such a small item that 
be had simply put in an amount amply sufficient for all p 

and the same for each system. In reply to Mr. Shawfield, in cal- 


- culating the charge to the consumer under Case 1, he had considered 


a small lighting station of 2.000 xw. capacity with no traction load. 
In reply to Mr. Pringle, Mr. Taylor ssid that the figure he bad 
assumed of £70 per xw. in fig. 4 was for cost of a new station and 
mains, Dot for cost of extending. But probably the latter was the 
more correct way of looking at it. As regards Blackheath, he 
thought that it was a most unsafe proceeding to allow consumers to 
remain on the cheap rate till such a late hour as 5 p.m., and he under- 
stood that at Aston the motor and lighting loads had clashed toa 
very considerable extent. 


ELECTRIO DRIVING QF TEXTILE MILLS. 
Discussion ow Mr. WoopHovosE's PAPER. 


Mr. R. H. Campion said that he had found that where motors 
were used, a good deal of the power was still taken by belts, 
and it was extremely difficult to get a man to go to the extra 
capital expenditure to put а motor in, on other floors. It was not 
feasible to put a motor on every machine, as the capital expenditure 
then came far greater tban any increased gain in efficiency. 
The fluctuation obtained on different macbin«s was considerable, 
even with fly-wheels on the shafts. In Lancashire he went 
thoroughly ito the question of supplying mills, and found that, as 


tarnen 
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thev do not work late there, due to employing so many women, the 
lighting was hardly worth having from a load factor point of view. 
In Yorkshire they had a good deal of competition with acetylene 
gas. Mill-owners were interested in ‘acetylene gas, and they had 
not been able to induce them to take arcl*»mps. The beating of 
mills by gas was an important point which they had a good deal of 
trouble to get over, as the best obtained from the gas was decidedly 
^ benefit. Another que tion connected with electrical driving was 
that, as а rule, steam was required for otber purposes, such as sising 
machines and dye-rane; and if boflers were already there, the 
manufacturer, of соотве, wanted to put them to the best user. 

Mr. 8. D. FcBorrLD ssid:—At present it was а moot point 
whether electrical driving was economically applicable to factories, 
as it did not offer the same advantages as were obtained in iron 
and steel works, shipyards and other places where power was 
required over large areas. In a modern factory, witb a suitable 
condensing engine, using high-preseure superheated steam, the coal 
and wages cost per brake boree- power, would compare very well 
with results obtained in central stations, If small motors, each 
driving one machine, were substituted for shafting, the efficiency 
would be reduced, and the capital expenses would be increased. A 
short time ago it was stated by Mr. Morley, of Messrs. Cole, Mar- 
chent & Morley, that the overall efficiency of a factory which he 
had tested, including the losses in the engine, was 75 per cent. 
There was no difficulty in competing with any other form of prime 
mover in instellations requiring up to 100 B. H P. Above tbat, local 
circumstances must be considered before arriving at any decision. 
With modern plant, taking from 500 B. P. upwards, he did not 
think much better results could be shown when taking energy from 
the public supply mains. Reference bad been made to Jarge 
electric installations for textile purposes in the United States and 
on the Cortinent. It might be that coal in those districts was dear 
and water power cheap. In one respect electric driving was cer- 
tainly advantageous to the manufacturer. A case came under bis 
observation a short time асс, where а firm desired to run four or 
five framer night and day for two or three months, There were 
80 or 100 frames besides cther machinery, and they had no system 
of clutches and couplings with which the idle shafting could be put 
out of gear. so that if these frames were run at night, they would 
have to run the 700. L P. engine and the whole of the sbafting. 
In this case it was far cheaprr to hire or purchase motors and take 
energy from the supply meine for running these few machines. 

Mr. J. W. Dawson said :— With reference to driving motors from 
ito lup., tha author bed said the efficiency might perbaps be 
80 per cent. Very often the small motors did not come up to that, 
so that if one of these were put to every machine the loss would 
be perbaps more than the loss in a line of sbafting. In a number 
of mille in Switzerland they drove line shafting on each floor, but 
did not go in for sub-division. One would like to know to what 
extent one could sub-divide. It was very difficult with machinery, 
to get the makers to say what power their machines tcok. In 
оре case the makers said it would take 100 н.р., but as а matter of 
fact, 40 н P. rav it very well. ` 

Mr. P. Rosraxd said that the money invested in the driving plant 
should be debited with the same interest as the driven plant was 
expected to retarn. If 10 per cent. were allowed for interest, 
5 per cent. for depreciation and 3 per cent. for repairs and upkeep, 
thena mill taking power from a supply company should make a better 
return than a mechanically driven mill. Referring to the 75 per 
cent. overall efficiqncy quoted by a previous speaker, it could only 
be correct for а short time, as there was nothing to check and 
localise the growing friction as the bearings wore or dropped out of 
Jine owing to the change of weight on the different floors, whereas 
with an electric drive with svitable instrument», increase in friction 
could at once be localised and remedied, the efficiency being kept 
practically conetant; doubtless old mills showing 30 per cent. to 
50 per cent. loss row, were quite good when first started. 

Mr. Н. DioE1NSON said he wished he could see some means of 
being able to supply these mills, as there was no doubt that there 
was a tremendous amount of power required. If they could only 
arrange with the mill owners to shut off all their machines earlier 
at night, and before the peak load, they might tackle them. We 
would, however, have to charge about id. per unit, and be did not 
see how it was going to be done at present. 

Mr. W. Еммотт said be bad come across several cases where a 
considerable amount of coal was wasted simply through line sbafting 
rot having the hangers properly in line. He hsd been unable to 
make any headway with the insurance companies; bis experience 
was that one had to pay what rates they settled. 

Mr. W. B. Моорноховв, in reply, said that it was very difficult 
to compare costs, and only where the borse-power and the load 
fact: r to be expected were well known, oould this be done. Ав to 
the 75 per cent. efficiency, tbe average in ordinary working of mills 
was 50 per cent. mechanical efficiency. He had some figures of costs 
of various mills, and be bad tried to calculate the equivalent cost of 
the present driving, assuming t! eir capital charges to be 12 percent. 
In one case with 63 1 E.. the equivalent cost was 1°64.; 
another with 26 r.H.». gave 1:84d.; a larger mill with 
240 1. E. ., :'9d.; two smaller mills, :88d.; and one— rather 
а bad case— 1:250. If the charges were calculated for а load of 
between 1,000 and 2. OC 0 E. p., they came out at about 55d. running 
60 hours a week with a steady load. If the manufaturer charged 
his capital up properly, it was costing him 55d. per unit, but as tbe 
majority of mills had not added this to their costs the equivalent 
cost per unit was something higher. Supply engineers should be 
able to find a good many customers at £d. or 1d., and the majority 
of small mills of 300 or 400 н.р. could afford to take energy at these 
prices. The extent of sub-division depended very much on the 
particular kind of machinery driven. He did not think it paid to 
use smaller than, say, ö-H. r. motors except in very special cases. 


He had obtained some American figures of costs bat found them no 
good for comparison. It seemed that they were prepared to 
more over there, the cost per I. E. v. per annum in а modern 
being а figure that an Englishman would be surprised at. 


THE COMBINATION OF DUST DESTRUCTOBS AND ELEO- 
TRICITY WORKS ECONOMICALLY CONSIDERED. 


Тнв discussion on the above paper by Mr. W. P. Adams was con- 
tinued on two evenings, unfortunately long separated. 

It was very generally admitted that the author's paper was the 
result of considerable labour and study on his part, quite justifying, 
in fact, a member’s impression that he was an enthusiast. As was 
anticipated, a considerable divergence of opinion existed as to the 
author's assumptions in g the numerous diagrams of refuse 
consumption contained in his paper; and although the majority of 
engineers will be tempted to allow some discount cff Mr. Adames's 
figures for “units per ton,” yet, to give the author his due, the 
Hackney load diagram for November 6tb, 1902, when no coal was 
burnt, and when on the peak some 104 units per ton of refuse 
were obtained, proved somewhat of a "dark horse," in regard to 
which members were discreetly silent. 

Following somewhat on the lines of tbe criticism of this paper 
which appeared in the columns of the ELECTRICAL Ват» at tte 
time the paper was read, Mr. W. R. CooPER (and Mr. HIGHFIELÐ 
more briefly) contested the author's figures for coal consumption 
at the peak loads—if lese coal than the average given were 
consumed, tbe high refuse values would be reduced. Allowing 
1°25 lb. of steam pound of refuse as an averace figure— 
being 2,800 lb. per ton or 28 lb. steam per unit (at 100 unite per 
ton of refuse) an excellent result is obtained; in the case of Fulbam 
(fig. 17 of the author's paper) it becomes 29-6 Ib. steam per unit 
generated as compared with 64 Ib. steam per unit from coal. 
Similarly, in the case of Hackney, 187 lb. of steam per unit are 
required with refuse as against 30 lb. cf steam per unit with coal. 
In fact, the author obtained excellent results from refuse а: д very 
bad ones from cosl—the latter having, on his showing, only 2:8 times 
the value of refuse. 

Tbe author subsequently qucted Mr. Giles’s paper before the 
I.E.E., Manchester Section, as showing that his aversge figures for 
coal consumption were, if anything, ratber low; he also pointed to 
a Hackney diagram, where coal was consumed only at the peak, 
which in that case was the average figure. In the case of the 
Fulham diagrams be declared that there was not much difference 
between peak and average coal values, and that less refuse was 
actually ccosumed than was rhown. 

Mr. Watson suggested that the high refuse figures were due to 
efficient burning. The low coal value wae due to banked fires and 
otber ir efficient methods of burning it; the banked fires could be 
avoided if more trust were placed in the destructor, or as a stand- 
by the boilers covld be fired with petroleum refuse. 

The location of a destructor, ae affected by the position of an 
electrical generating station, produced a considerable divergence of 

inion. | 
51 NzwTON RUSSELL suggested that land in the centre of a city 
was too valuable to be employed for such a purpore—even if it did 
not prove a nuisance; Mr. Cooper considered tbat tbe destructor 
should be cutside, and the ¢lectrical works inside the town, and 
Mr. Watson favt ured the destructor being within tbe area, on the 
secre of carting costs, &. 

If the daily papers ате апу indication, the destructor is equally 
obnoxious, eitht r on the out+kir's of a city where usually residential 
property abounds, or in the centre where land costs are high and 
collection costs low ; while one cannot be sure that possible vibra- 
tion and smoke troubles, facilities for extensions, &c., do not turn 
the scale in favour of an outside location for an electrical generating 

lant. 

4 It has becn frequently urged that a destructor is not the 
most favoured neighbour where electrical machinery is in uee on 
account of the dust-laden atmosphere; needless to add, destructor 
advocates «xclaim “ро case" and point to actual working results. 
Mr. HIGHFIELD put in the usual plea, and was confronted later 
on by an apparently forzotten statement in a paper read by himself, 
some years ago. 

M». Newton Ross RTL pointed out methcds by which the great 
bugtear, clinker, could be reduced from its present proportions 
(30 per cent.) down to а mere 17 per cent ; we believe the residue is 
termed “treacle,” а name suggestive of furnace slsg, and that Mr. 
Б experimented with а small furnace fitted with a 3 in. air 

last. 

It was pointed out that an electricity works and a destructor 
plant do not maintain corresponding proportions as time goes on 
—the former outstrips its neighbour, and complications ensue; 
farther, although the refuse certainly has to be burnt, the 
девітосќог by no means saves labour at a generating station. 
Storage and sorting of any kird were discounteranced by all 
epeakere, Mr. Adams disavowing any suggestion in that direction, 
and mentioning that it would be impossible in a plant dealing 
with as much as 10,C00 tons of refuse per annum. 

The author resolutely stuck to his guns, and we sball look 
forward to the results of continued investigation on his part. 


The Junior lustitution of Engineers.—On February 
9rd а paper on “ R:cent Developments in Electric Lighting“ is to 
be read by Prof. H. T. Davidge, B.Sc., Wh. Sc., M. I. E. E. (Member). 
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CORRESPONDENCE. 
received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their rom- 
munications at the earliest possible moment No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Photometric Methods. 


Central station cnyincers owe a debt of gratitude to 
Mr. Lancelot Wild for pointing out, in his article published 
in your issue of January 6th, how the various troubles which 
beset the photometerist may be overcome. 

With all Mr. Wild says as to the superiority of the glow 
lamp as a standard of light over the Pentane, I am quite in 
agreement, and certainly consider the latter, in the hands of 
the ordinary user, to be but little better than the venerable 
* Parliamentary Candle.“ 

Mr. Wild's means of rendering the photometer scale 
direct-reading is certainly а step in the rig t direction, but 
does not, in my opinion, go far enough. Instead of placing 
the standard lamp on one side of the photometer and the 
lamp to be tested on the other, а far better arrangement is 
to fix the standard lamp—as described by Mr. Wild—in the 
right-hand lamp-holder (say) at the point on the scale 
corresponding to ita candle-power, and to place in the left- 
hand carriage another lamp whose candle-power is immaterial. 
The latter is now moved until & balance has been obtained, 
when the standard anp can be replaced by the lamp to be 
tested, the acale being then direct-reading. 

This method has two advantages over that recommended 
by Mr. Wild. In the first place, the standard lamp is only 
used for, pe-hape, a minute in all, instead of being run 
throughout the test. In tbe second place, stray light and 
reflection from walls, &c., automatically cancels out, except 
that given from a bright surface directly behind the right- 
hand lamp (in the instance taken). Further, any want of 
symmetry between the two sides of the photometer itself has 
no influence on the accuracy of the readings. 

This method was introduced by the writer some three 
years ago for use with a small portable photometer, the 
problem in this case being to produce an unenclosed photo- 
meter which could be used in an ordinary room.  Experi- 
ence showed that, when worked on the lines indicated above, 
resulta accurate to within 2 per cent. could always be 
obtained. Since that time, all the photometers designed by 
the writer, whether for laboratory or portable use, have been 
worked on this principle. 

Mr. Wild rightly draws attention to the advantages of the 
* Flicker " type of photometer in all cases where great 
differences of colour exist; my own opinion, however, is 
that it is not quite so accurate as the Trotter " type for 
ordinary glow-lamp testing. When Mr. Wild tays, further, 
that the next best photometer is the grease spot, I certainly 
cannot agree with him. That good work can be done with 
it by an experienced experimentalist is not to be denied, but 
that is hardly a fair criterion, and, even then, two readings 
have always to be taken, as it is essential to measure from 
both sides even when all the testa are made from one side of 
the photometer, as recommended above. It might, at first 
sight, be thought that in this case some allowance should be 
made for any difference which might exist between the two 
sides of the grease spot, but this is found in practice to be 
impossible. 

As regards the effect of stray light and reflection, there 
are several simple methods which Mr. Wild might have 
mentioned, by means of which all errors arising from this 
cause may be avoided, but to discuss them now would occupy 
too much of your valuable space. 

Kenelm Edgcumbe. 


London, E. O., January 11th, 1905. 


Water-cooled Rheostats. 


In your issne of January Gch Mcesrs. Пепгу Lea & Sons, 
Birmingham, seem to be at a loss to know why it is that 
with the Weber testing resistance they cannot get as much 
carrent as they would expect through a certain sized wire 
resistance. It would appear from their calculations that 
they have not taken any temperature coefficient into 
account, and although the temperature of the water may be 


normal, it is quite possible for the interior of the wire to 
assume a very high temperature when working with very 
high current densities. I have myself used a similar means 
of dissipating energy, and have found the tensile strength of 
the wire to become considerably reduced when the current is 
passing, which would tend to confirm what I have just said, 
viz. :—tbe existence of a high temperature inside the wire. 
Also, when the wire has been in use some considerable time, 
16 tends to become very brittle, which would again point to 
the same conclusion. I think this may be the means of 
assisting your correspondents in their difficulty. 


David Smith, 
Chisf Assistant Engineer. 
Tunbridge Wells, 
January 12th, 1905. 


I can confirm Mesers. Lea & Sons’ experience of the above, 
as in а test I made some two years ago on а 300-H.P. 
engine the power was absorbed in this way, and was quite a 
revelation after using the “ tubs.” 


H. Mensforth. 
Manchester, January 12th, 1905. 


Tabloid Electricity. 


I live in a small and very scattered village, in which very 
good water-power is available at an old mill. A proposition 
has been brought forward to light the place by electricity, 
but it is practically sure to fail on account of the first coat 
of electric mains and wayleaves, which will be unusually 
inconvenient to obtain, and the difficulty generally present in 
connection with such schemes, that many of the house- 
holders are tenants on short terms and therefore cannot 
afford to wire their landlords’ houses at their own expense. 
The landlords in their turn are unwilling to incur the 
expense, in which, I believe, they do not differ from landlords 
in other parts of the country. I would be glad to have your 
opinion, or that of your readers, as to whether the following 
scheme would be practicable. 

The root principle is to bring the electricity round on a 
cart, and to deliver it at the door, like the daily milk. The 
idea might be carried into effect by having a much smaller 
generating set than might otherwise be required, which 
would be charging storage batteries day and night. This 
generating set would be driven by the old mill wheel. The 
storage batteries would be of small size, and each arranged 
to fit into the base of a specially designed table lamp, which 
would be supplied by the undertaking, and which might, if 
found convenient, be worked on the penny-in-the-slot prin- 
ciple. The undertaking would call at each house every day 
with an electrically-propelled motor-car, bring away the spent 
batteries, and hand in newly charged batteries in exchange. 
It would be quite practicable to call at every house in the 
village in the course of tbe morning with such a motor-car. 
All the difficulties inherent in an ordinary distribution scheme 
would be avoided if this project be really practicable, ав 
tenants would merely pay for the hive of the Jumps and the 
electricity they used, and would avoid the expense of wiring 
their houses, while at the same time a large saving would be 
effected in the capacity of the generating plant, which I 
think need not be more tban one-third of what wonld be 
required iu the ordinary case, and also by the saving in 
mains and wayleaves. 

I would consider it а very great favour if уоп or any of 
your numerous and well-informed readers would be kind 
enough to say whether such а scheme is practicable, and 
whether they know of any company or firm willing to go 
into the matter with a view to practical working. 


Greenhorn. 
January 18th, 1905. 


Glow Lamp Pendulum. 


On page 55 (f your last irsue there з a description and 
illustration of A Glow Lamp Pendulum for Workshops." 
I should feel obliged if you would kindly allow me to etate 
that this device was patented by me in Eogland in September 
last, preceded in June last by a patent for another and 
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better form. With your kind permission I sball shortly be 
sending you particulars and photos of both for insertion in 


your journal, 
Henry Lea. 


Birmingham, January 14th, 1905. 


Unipolar ‘Dynamo. 


I am glad to see the question of flox-rotation raised by 
Mr. Wolfe, It would appear that tbe armature current 
reaction would tend to distort the field, but since the 
permeability is constant (as opposed to the usual type), this 
flux rotation would only appear to generate eddy currents 
when + or — accelerating. There is no doubt that the 
angle of flux-direction would be distorted out of the normal, 
and the field weakened by the very small amount of 
increased air gap, but here experimental rezult is wanted. 

In reply to Mr. Wolfe's query re diminished в, the 
general formula explains itself. Certainly one can get more 
B by piling on amp.-turns, but I assumed this had already 
been done, by using the word limits.” It reminds one of 
the “ more jam to finish the bread ” argument. | 

I hope that many more correspondents may be induced to 
contribute their practical experiences ; I am not aware thet 
the series-circuit, non-moving circnit machine that I hinted 
at, bas yet been tried, and should like to elicit the opinions 


of practical experience on this point. . 
J. L. D. 


Nernst Lamps. 


In the interesting discussion going on in your paper re 
Nernst lamps, most of your correspondente seem to look on 
the new type of }-amp. filament with disfavour ; may I be 
allowed to say a few words in defence of the same ? 

I have had а good deal to do with this type of burner, 
and as compared with the old pattern, I consider that it has 
considerable advantages—it gives more light and a better 


distribution. I have had very little trouble with the fila- ^ 


ment shorting ” on to the heater, and very few lamps indeed 
in which tbe heater has given way. One or two have 
* shorted " on to the heater, but only when the burner was 
getting rather old and when lamps were burning at an angle 
of about 45°. 

Another advantage of the new type is that it lights up 
quickly. These lamps are burning with 220-volt burners 
and 20-volt resistances on a circuit which is often for hours 
at 240 to 245 volte, yet the average life is well over 400 


hours. - " 
. Diavolo. 


In reference to the above controversy I should like to ont- 


line my own experience. I supply Nernst lamps to different 
customers on different systems of supply. One customer whom 
I hesitated to supply and to whom I positively refused to 
guarantee such lamps on account of the reputed variability 
of the pressure on the mains (which receive energy from a 
private source of supply) got excellent resulte, In fact, I 
have never had а burner or resistance prematurely give way 
on this firm's mains. On the other hand, my customers on 
the town supply get deplorable results ; on investigation, I 
have come to the conclusion that this is due to bad 
balancing, or, rather, the absence of any attempt to balance. 
I found, on testing with a voltmeter, that whilst one side 
recorded only 205 volts, the other pair had a pressure of 235. 
Ishould like the opinion of your readers on this matter, 
whether anyone bas ever come across such an example of 
Council blundering and incompetency. Do not, Mr. 
Editor, give the name of our town, as I intend to draw the 
Council's attention to this matter in a quieter manner than 


through the medium of the Press. 
Amused, 


Inquiries for Municipal Engineers. 


І am the person who has committed the unspeakable 
offence of asking certain electric light and destructor engi- 
neers for information which could not otherwise be got at. 


* Destructor ” in your issue of last week hints that I sought 
the details under your authority. This is not the case; I 
merely stated to the effect that they were required for a 
paper intended for the ELECTRICAL Review, the editors, 
of course, to decide on receipt of this paper whether it was 
worth publishing. As the editors are aware, I bave contri- 
buted other papers in this manner during the last four years, 
taking my own risk as to whether they would be inserted or 
not. “Destructor ” also as good as accuses me of seeking 
knowledge from other engineers in order to be able to write 
this paper. I am, however, conceited enough to imagine 
that [ could teach many of there engineers at least some- 
thing concerning the running of a combined plant, and give 
moet of them food for experiments, thought and valuable 
diecuesion The sole object of the circulars was to be able to 
compare the different station and destractor results on 
exactly the same basis—a thing very hard to do by the 
ordinary published results (or imaginary resulta), aud not 
hitherto done in any paper dealing with this subject. 

Some of the engineers written to have been very kind in 
either supplying or promising to supply me with the figures. 
Others have exercised their perfect right to refuse them in a 
courteous, gentlemanly and business-like manner. Опе man 
—a perfect stranger to myself, by the way—answered my 
request in the following manner :— 


Dear Bir,—In reply to your circular letter, I have neither the 
time nor the inclination to supply you with the information asked 
for, and I think it js a pity you have nothing better to do in your 
own department.—Yours, &c., 


People may, naturally, find it hard to believe that а 
man entrusted with the working and management of s 
large lighting and destructor plant would write such 
an ignorant and hysterical letter. I am, however, sending 
the original letters to the editors so that they cau answer 
for same. 

I took the trouble to explain to tbis gentleman that 
neither were the circulars written on the type-writer 
belonging to the Corporation, nor was the paper being 
prepared in the time of my employers, but during my spare 
hours—I might have added with truth, at tbe request of 


some of my employers." 
Destructor and Lighting. 


Is Steel Conduit Wiring Doomed ? 


Replying to Mr. Mahood, who is an earnest disciple of 


steel conduit, I would draw his attention to the second para- 
graph of bis letter, in which he says he has never experi- 
enced any of the ills or defects I mentioned, but at the same 
time he goes on to say that he has never had any difficulty 
in rewiring or repairing installations. I would ask Mr. 
Mahood why he has rewired ard repaired installations if he 
has not experienced any failures. 

Mr. Mahcod acknowledges the fact that ills and defects 
will occur under certain conditions, brought about by prices 
being cut very fine and the employment of unskilled labour, 
and he asks, is this the fault of the system ? 

Well, if the conduit system cannot be installed in a proper 
and efficient manner without exorbitant cost, and if there 18 
any other system which will give satisfaction at a moderate 
cost, and which may be the cause of inferior work being put 
in conduit installations to compete with that system, then, 
if not a fault of the system, it is a disadvantage. T 

How does Mr. Mahood make ovt that wood casing 19 
neither a mechanical nor an electrical protection ? 

Since wood casing is a better insulator than a steel tube, 
it can surely claim a little credit for electrical protection, 88 
to insulate is to protect. . 

I agree with “ A. M." when he says the merits and demerits 
of 5 wiring systems and devices must be boldly looked 
in the face. 

It was prircipally with the idea of findang out which 
system of wiring ig the most perfect and satisfactory from 
every point of view that I started this discussion, ар 
should like to know the opinion of some of our central 
station engineers on the subject. 

I would inform “ A. M." that, asa rule, I have never got 
as good tes ts on conduit installations, even when new, 8» 
have on casing jobs, 
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With“ A. M.'s" idea carried out, i. s., 4th thickness of paper 
lining in conduits, the cost of conduit systems would go up 
to a still higher figure, and it wonld mean increased 
external diameter of tubes for a given internal diameter, or 
cable space, apart from the extra labour in erection, chasing 
of walls, and cutting away floor joists, thereby weakening 
the same—a matter which is of very great importance in 
many buildings, and which cannot be altogether overlooked. 

H. Moss. 

Birmingham, January 17th, 1905. 


The Dignity of the Profession. 


I was glad to note T'urbo's" remarks, also the letters 
of a “A Deep Thinker” and “Two Central Station Engi- 
пеегв,” 

With reference to the letter signed “ Impudence” (which 
I regret I was too late to answer last week), I can only 
remark that the writer has entirely missed the point of my last 
letter. I feel sure Mr. Heron resigned because the jointer 
appointed was noć a capable man. I, for one, am only too 
pleased to see anyone who really takes an interest, in bettering 
himself, get on ; bnt (I do not know whether my experience 
is exceptional) in 11 years’ experience of jointers, &c., I have 
come across very few whose ambition raised them above the 
ability to make а joint (under supervision) ; the ambition 
of most jointers seems to be to spend all their time (and as 
much of their employer’s as possible) in the refreshment 
direction. 

Another point is this: presuming it were possible for 
one of these men to render himself capable of taking a 
higher position, by all means give it to him ; but please let 
it be at the same salary that an experienced and capable man 
ought to get ; not (on the score of economy) at a salary that 
no felf-respecting man would think of accepting. 

It is these half-and-half” men (together with work-for- 
nothing sons of aristocrats) who have brought the profession 
down to what it is to-day. 

May I quote an example of what I mean ? 

Inacertain station in which I was engaged as deputy resident 
engineer, one of the jointers, specially favoured by influential 
friends, was appointed assistant shift engineer. Whilst in 
this capacity, he succeeded in blowing off the end of a 9-in. 
steam main, together with the branch pipes of two working 
boilers. He managed to get this blamed on to one of the 
works attendants, and some months later was appointed 
shift engineer. It appears that he had seen me take a 
* flying shot " on a machine, and one day, on a sudden load 
coming on which rendered it awkward to parallel, he could 
not get a phase, and, losing his nerve, he shut his eyes and 
plugged in. As there were four 200-Kw. sets running and 
no fuses on generators, the results can be imagined. The 
machine did not “ pull in," the lights went out, and our 
. "engineer" turned round on the board and shouted for 
help, not knowing what to до. I was called down in time 
to see the machine burn out. Yet, if you told this man he 
жав no engineer, you would offend his 


Dignity. 
January 16th, 1905. | 


If “Deep Thinker” read and re-read the letter from 
* Impudence,” as he says he has, I think it is a great pity 
that he could not grip the contente in a less biassed way. 

Of course, his sarcastic comments are very amusing and 
entertaining, and without doubt urge the reader to continue 
till the end; but had he simply said that to take such an out- 
side course as to raise а man from the position of “ jointer” 
tothat of engineer in one firm at one sweep їз extremely 
unfair, and without any attempt at policy, I take it moet 
of us would fully agree with him ; but the fact that а good 
practical man in less fortunate circumstances than the—all 
too many—others, having been intelligent and industrious, 
and having spent money that perhaps he can ill afford on 
educating himself in the higher branches of his business 
(he need not aspire to be chief) should be cast out of con- 
sideration simply because he has not wealthy parents and an 
d uir education during his youth, I think most people 
will admit is un- Englisb, which, as I understand it, is what 
* Impudence " wished to put forward; but by indulging in 
Certain expressions, and perhaps going just the least bit too 
far, he gave the '* Deep Thinking " person а grip on his 


collar. Without doubt men will not leave good situations for 
nothing, but where fair play is practised, all common-sen 


le are in agreement. ; 
peop Latitude. 


Manufacture of Peroxidised Accumulator Plates. 


I have read with very much intereet your notice under 
the above heading, in your issue of January 13th, 1905, 
concerning the manufacture of peroxidised accumulator 

lates, 
i I beg to draw your attention to the fact that the process 
of manufacturing this durable, large surface Planté plate has 
been patented here in England for some time past, and, on 
the Continent, Dr. Julius Diamant has been mannfacturing 
plates after this new process for several years, and has 
obtained most favourable resulta. 

This process of manufacturing peroxide plates has recently 
been adopted in this country by the British Accumulator 
Co., Ltd., which company have erected quite a number of 
batteries, formed on this principle, among which I might 
mention the batteries for the Wednesbury Corporation and 
the Radcliffe Urban District Council, both of which are 
giving most satisfactory results. b os 

The special advantage of this process of formation, besides 
its technical perfection, is the cheapness of manufacture, as 
by this system, within 24 houre, a large number. of plates 
of any dimensions can be provided with a firmly adhering 
active layer of peroxide. . | е "M" 

Another very distinct advantage of thia process of forma- 
tion, which is posscssed by only a very few others, is that 
no destructive deposits are left behind which would lead to 
the detriment of the plates and would shorten their life. 

Michael Paly, 
Managing Director of the British Accumulator Co., Lid 


London, January 16th, 1905. | 


Canadian Trade. 

I beg to inform you that the Canadian Government has 
opened a City branch office at the address below for the 
special convenience of business men. This office із well 
supplied with Canadian books of reference, directories, reporte 
and other sources of information, which will be kept up to 
date, and in due course it is proposed to install a small 
display of the leading Canadian producta and resources. | 

We shall be pleased to endeavour to furnish information 
regarding Canadian trade, the products and resources of the 
Dominion, and other matters relating to Canada, to any 
paren who may wish to make use of the facilities possessed 

ere, and can also arrange for personal interviews by appoint- 
ment when desired. | 

If you can kindly make some reference to the existence of 
this office in. your columns, the information would possibly 
be of interest to some of your readers. 

I may add that, if at any time we can be of service to you 
personally in connection with Canadian trade matters, I 
trust you will not hesitate to let us know. 

Harison Watson. 

Office of the High Commissioner for Canada, 

City Trade Branch, 
73, Basinghall Street, E.C. 


January 18th, 1905. 


[This will be of interest to our readers in connection 
with the recent attention paid to the question of British elec- 


. trical trade in Canada in the columns of the E.R.—Eps. ] 


The Registration and Remuneration of Wiremen. 

Please accept my thanks for your article upon the paper 
read by me before the Electrical Contractors’ Association on 
the 10th inst. It was obviously impossible to cover the 
whole subject in a short paper which was only intended to 
re-open, and, if possible, advance the idea present in many 
minds for a long time past. | 

Many of the points raised in your article were answered 
(the subject being open to discussion) in the replies given 
after discussion, heartily entered into by contractors, em- 
ployers and representatives of the largest organised body of 
electrical workers in England. That the idea in the main 
is held by nearly all interested is evidenced by the fact that 
members of the Institution of Electrical Engineers, con- 
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tractors, and workmen through their representatives, have 
expressed themselves warmly їп ita favour. | 

Your ideas upon examinations differ from my own. "The 
existing opportunities for examiuation are, in your opinion, 
ample, yet later in your article you state “a man may pass 
20 examinations, and still not have the qualifications 
enumerated.” What are the qualifications I asked for? 
Osrefulness, attention to detail, fair technical knowledge and 
mechanical skill Surely without the first two and the last, 
no man is worth much as а mechanic ! 

Ав to the composition of the examiners, I stated tbat in 
my opinion the question would be best solved by a joint 
board of contractors, members of the Institution of Elec- 
trical Engineers and representatives of the Electrical Trades 
Union. y members of the Institution of Electrical 
Engineers are favourable to such а scheme, and I have no 
doubt that their Institution will help the contractors in 
every way. | 

The men would, through their union, form part of the 
committee or examining board, and the fact of unite from all 
sections of the trade meeting together would act beneficially 
in breaking down that barrier which too often arises between 
employers and employés, 

Perhaps in the paper I gave too much precedence to the 
* wireman," The examination is intended to cover all 
branches of the trade, and it may not be within your know- 
ledge that the electrical contractors are forming associations 
throughout the country. Broadly, the wireman has more 
details to attend to than most branches of the trade ; much 
of his work is buried, and his carefulness or carelessness is 
only apparent * after many days." He is the man who 
holds his employer's reputation in his hands, the man who 
should “do the thinking." It is precisely because the 
average wireman does little thinking that I want to make it 
worth his while to think more. Is it too much for a con- 
tractor to ask that, having secured a contract, his workmen 
should carry out, under reasonable supervision, honestly and 
intelligently, that which the contractor has bound himself to 
perform ? 

Your last paragraph, stating that a aniform wage should 
be paid to all who pass an examination is not what I said. 
My idea is to pay the akilled man a wage commensurate 
with his abilities. 

Let me add, in conclusion, that any question which tends 
to educate the workman, and offer him some inducement to 
study his business is beneficial to all concerned. Huge 
strides have been made in lighting by other means, competi- 
tion is bound to be keener, and I maintain that the more 
skilled and the more technical our workmen are the better 
able we shall be to fight our opponents. 


Frank Suter. 
London, January 16th, 1905. | 


May I be allowed to вау in reference to the article in your 
current issue on wiremen, that I feel certain that the writer 
of that article has never been a contractor, or had to deal 
with wiremen. I, personally, find it necessary to plan out 
nearly every job for my men, the best men generally requiring 
a sketch when the work is rather intricate. 

Mr. Suter's proposal that a committee be selected to draw 
up examination papers for the testing of а wireman's 
abilities will, I feel certain, meet with the approval of those 
who have had to employ and pay good wage! to these men, 
for no one can deny that the average wireman does receive 
good wages. 

I shall say that the question you put into the man's 
mouth would be a very impertinent опе; if а man employs 
what are supposed to be competent mechanics, he is surely 
not expected to show them how to do everything. It is 
ridiculous, too, to say that the contractors themselves would 
fuil to pass the test. 

How many men, do you imagine, who take up contract- 
ing as a livelihood, do uot know as much, or more, than the 
best wiremen ever born or made ? | 

Of course, it always rests with your workmen whether a 
contract pays or not. There are very few trades and pro- 
їеввіопв in which servants are employed where this is not the 
case. Does it not depend on your housemaid and your cook 
whether your house is well kept? Is the mistress entirely 


responsible, and must she be at her servante’ heels for 
ever ? | 

How many wiremen could map out а big installation ? 
How many could map ont even an ordinary опе? 

Mr. Suter was certainly wrong if he said that the con- 
tractor had notthe time to do the thinking. The contractor bas 
to both find the work—usually a pretty difficult task in these 
days—and map it out, too. 

He cannot be expected to see that every joint is properly 
made, and that the casing. screws are always driven in with a 
screw-driver ; he employs a foreman to do that for him, 
and a foreman is supposed to be more competent than an 
ordinary wireman. 

Scribendi recte sapere es! principum et fons, and 1 do not 
think that it is just that the British workman, who is paid 
better wages than any other workman in the world, and who 
generally manages to do worse work, should be constantly 
held up ав а poor down-trodden deluded slave, who does not 
get his due either in credit or wages. 

The contractor has to make the business, and has to find 
the capital; he has the responsibility on his shoulders, and 
I think that most impartial readers will agree with me that 
he has to supply the brains ; these then are sufficient reasons 
why he should take tbe profite. You surely would not be 
во Socialistic as to urge that, in spite of the contractor giving 
во much, he should share the profite equally with his men. 

Your compositors have to think, do they not? Do you 
then 5 the same salary as you draw yourself? 

The bonus system has been tried, as yon say, with some 
measure of success, but the measure was so small that it was 
almost a minus quantity, I believe. 

Contractors may be very terrible men to the upholders of 
Trade Unionism in its present state; but they have to work 
pretty hard for what they get, and matters are not likely to 
improve between the contractor and the men whilst the man 
is treated as а sort of underpaid overworked hero. 


Edwin H. Godwin. 
London, S. W., January 16th, 1905. 


— 


I read your article in this week's issue with interest, but 
considerable astonishment at the attitude you take up. Is 
it your opinion that the building and plumbing trades are 
destined to take over installation work, and that the wiring 
contractor will cease to exist? Is not such a view incon- 
sistent with the general trend of businees to specialise in each 
branch ? 

Certainly at the present date the position of the wiring 
contractor is an anomalous one. His work is most important, 
being 80 often concealed from view, and therefore should be 
specially well executed, so as to avoid repairs involving 
damage to the fabric or decorations of а building in addition 
to the failure of supply. 

It does not appear to be thoroughly realised - that, whilst 
faulty drains or water pipes and leaky gas fittings usually 
show themeelves to the ordinary man before they have time 
to wreak much harm, the fanlts on badly installed electric 
wiring may develop and cause waste, damage to property, 
and even logs of life whilst quite unsuspected. Yet many trades 
seem to consider wiring as a side line, to be taken up in che 
most light-hearted manner, usually with no experienced 
technical head for the department. 

The Contractors’ Association aims at the establishment of 
а sound standard of work, and due recognition of the 
importance of such a standard, and therefore protesta against 
this invasion of the wiring trade by decorators, plumbers 
and builders. 

The Association is as much alive as yourself to the fact 
that every man that calls himself an electrical contractor is 
not thereby qualified to carry out good work, or to judge 
the character of the work done by his men. Therefore the 
Association requires from its applicants for admission some 
proof of their having had experience before it accepts them, 
and it may be no long while before the question is raised of 
establishing examinations for admission. 

Under these circumstances it does not appear to me such 
an unreasonable matter that the Contractors’ Association 
should consider the question of examinations for the work- 
men employed by its members. The members are probably 
better qualified to test the capabilities of a workman than 
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any other organised electrical body, even than the examining 
body of & technical institute, however able the individuals 
composing it. | 

A system of registration of workmen, quite apart from 
examinations, based on the average opinions of the various 
contractors on the workmen in their employ is already in 
force in the Northern Section of the Contractors’ Associa- 
tion, and it is gaining in valne with every increase in the 
membership and in the number of registration cards issued. 

Is it not possible to make an examination test the work- 
man's ability to carry a job through satisfactorily ? It does 
not seem to me a hopeless problem. 

I have not read Mr. Suter's paper yet, but feel sure you 
misinterpret him when you refer to the establishment of a 
uniform maximum wage to those who pass the examination. 

It seems reasonable to establish a minimum rate for such 
men and to further remunerate such as show organising 
ability and forethought. — 

It is feeble criticiam to read into the author’s words a very 
strained and improbable meaning, and then condemn that 
meaning as interpreted by you. Ido not think any reason- 
able man would pay the skilled workmen described in the 
paper at the same rate as the duffer. He wonld probably 
refuse to employ tbe duffer at any price. | 

I would suggest that it would be more dignified of a 
leading Electrical journal to give judicious support and 
criticism to an association which aims at raising the standard 
of work done, instead of indulging in cheap sneers at what 
are mistakenly taken to be its views. 


Edward J. Steinthal, A. M. I. E. E., F. E. C. A., 
Honorary Secretary, Manchester Branch 
Electrical Contractors! Association. 


Manchester, January 17th, 1905. 


[Evidently we have been misunderstood by our corre- 
spondents; we are in the beartiest sympathy and 
agreement with any movement which has for its 
object the raising of the standard of the British work- 
man, be he a wireman, mechanic or any other artisan. 
We do not for a moment deprecate examinatione, for, as 
things are, perhaps these are the only means of testing a man’s 
abilities, apart from actual experience. We wished, how- 
ever, to point out what, from Mr. Suter's short paper, 
appeared perhaps to have been overlooked—that such an 
instrument is already in existence, and that the multiplica- 
tion of examinations is nob altogether desirable. What we 


had in mind was that if the existing Wireman's Examina- ` 


tion of the City and Guilds Institute did not quite meet 
the views of the electrical contracting industry, it 
would be better for the Contractors’ Association to 
collaborate with this authority with a view to bringing it 
into line. Referring to Mr. Suter's remarks, we may add 
that from its very inception we have taken the deepest 
interest in the Electrical Contractors’ Association, and are 
quite in touch with its movements. We might, without 
claiming any particular credit to ourselves, mention-that it 
was partly due to a suggestion on our part that the Asso- 
ciation was formed. 
Turning to Mr. Godwin’s letter, we think that some 
of the oriticisms he makes against us are criticisms of 
Mr. Suter’s paper, and not of our comments thereon. 
It is, we fear, sometimes imagined that editors, or those 
who write editorial articles, are merely writers, and not men 
actually in touch with the industry. So far from the writer 
not having any acquaintance with contracting work, as 
our correspondent implies, we may pcint out that he was for 
many years the contracting manager for one of the leading 


firms in the country, and, if he was not the originator, was. 


one of the very first to adopt the bonus system on wiring 
contracts He also introduced the chargeman’s allowance, 
that is to gay, he established the system of paying the leading 
wireman an extra weekly sum so long as he was in charge of 
an installation. Our correspondent says that the average 
wireman does receive good wages. Now, whilst this 
may apply to London work, the fact is that in the pro- 

vinces a Шш. and а good chargeman, too, who сап 
“do the thinking,” is often paid less money than the joiners 
and other men over whom he has control. Thisis hardly as it 
‚ should be, Mr. Godwin’s oomments on contractors apply only to 

& certain seotion of the contractors, whereas our criticisms were 


directed more at the class referred to by Mr. Suter, namely, 
the paper-hangers, bell-fitters, ironmongers, &c., who style 
themselves © electrical contractors" without having even а 
wireman’s knowledge of the business. 

The above comments cover most of the points raised in 
Mr. Steinthal’s letter also, If he will re-read our article in the 


light of these remarks, wethink he will withdraw his offensive 


expression as to cheap eneers,” ard when he has read Mr. 
Suter's paper he may be competent to express an opinion 
on our interpretation of it. Whilst we may regret the fact, 
ib is impossible for us to overlcok the trend of busi- 
ness, which ів that small electric wiring work is rapidly 
becoming part of the ordinary routine business of the 
plumbing and building trades.— Eps. E.R.] 


LEGAL. 


JANDUB ABO Lamps AND ELEOTBIC Со. v. Авс Lamps, ир. 


THIS case came before Mr. Justice Kekewich in the Chancery Divi- 
sion on 13th inst. Mr. Fletcher Moulton, K.C., Mr. Thomas Terrell, 
K.C., Mr. J. C. Graham and Mr. A. J. Walter appeared for the 
plaintiffs ; and Mr. Bouefield, K.C., and Mr. Grey for the defendants. 

Mr. TERRELL, in the temporary absence of Mr. Moulton, opened 
the plaintiff.’ case. He said the action was brought by the plaintiff 
company for the alleged infringement of three patents, but his 
Lordship would only be troubled with one. The patent which it 
was alleged had teen infringed by the defendants, was No. 15,479 
of 1593, granted to a gentleman of the name of Louis Emerson 
Howard, an American, in respect of electric arc lamps. The inven- 
tion was for protecting the carbons from being rapidly consumed. 
The patentee encloted the two points in a cylinder of glase, which 
was very small, and this cylinder of glass was as nearly as possible 
hermetically sealed, with the result that the life of the carbons 
was increased to a very considerable extent. He found that the 
nearer he could get the glass to the carbons, the longer was the life of 
the latter. He did this by fixing first of all the bottom of the 
glass cylinder to the bottom carbon. At the top of the cylinder he 
secured a metallic cap tightly to the glass cylinder. Inthe top be 
bored a hole, and then he was able to get a tight fit between the 
carbon rod and the containing vessel. He gave in his specification 
general direciions. He indicated what the invention was, and 
that the nearer they got to his criteria the more perfect 
it was. The witnesses they would call would prove that the direc- 
tions he gave were perfect directions for carrying out the invention. 
The learned couneel then read extracts from the amended complete 
specification as follows:—'' The object of the invention is to 
increase the life of the carbons and improve the quality of light. In 
carrying out my invention, I surround the arc with а transparent or 
translucent heat-resisting envelope tightly closed at all points below 
the arc, and provided with means for permitting the egress of 
heated gases at the top, and maketbisenvelopesufficiently small in size. 
In order to permit the feed of the upper carbon, anopening is made 
in the envelope sufficiently clcse in fit to just permit of the feed, and 
the arc is located near the top of the enclosing envelope for the pur- 
pose of preventing a waste of the positive carbon, and preventing the 
ingress of air through the feed opening. 16 has heretofore been 
proposed to enclose the arc in an air-tight envelope, but all such 
efforts have, so farasI am aware, resulted in failure. lfthe opening 
through which the carbon feeds is made sufficiently large to admit 
of very free transit of the carbon through it, ingress of air is 
permitted which increases the rapidity of consumption of the 
carbons;.moreover, where the lamp is exposed to the elements, 
rain or a draught of cold air striking the containing chamber, when 
made of glass, is apt to shatter it. With my construction these 
difficulties are overcome, I am enabled to make the transparent or 
translucent enclosing envelope 3 in. or less in diameter, resulting in 
an agreeable light of large radiating area, and by making the feed 
opening a comparatively close fit around the carbon, and providing 
a valve or trap for the escape of heated gases when the tension 
becomes sufficient to endanger the envelope, the life of the carbon 
is prolonged to an extraordinary degree. Where the lamp is 
exposcd to the action of the elements an auxiliary globe will 
be provided around the arc-enclosing envelope to prevent rain 
or draughts from striking its highly heated surface. The feed- 
regulating mechanism which maintains the arc of a substantially 
uniform length, irrespective of the gradual consumption of the 
movable carbon, may be of any suitable construction, and as it forms 
no part of my present invention need not be specifically described. 
Surrounding the arc is a transparent or translucent envelope в pre- 
ferably made of glass, and not to exceed 3 in. and preferably 


_ less in horisontal diameter, and of any desired length.” 


Mr. BousrIELD, in answer to his LORDSHIP, said that the main 
defence relied on was want of novelty and subject matter and no 


_infringement. There was no provisional specification, therefore no 


question as to disconformity was raised. 

Mr. TERRELL, continuing, said the defendants had a cylinder 
of small diameter, and made it tapered instead of parallel. They 
had made it about 1 ip. in diameter at the bottom and 4 in. in 
diameter at the top. They had the top sealed with a metallic 
cap. They had the carbon passing through a very close- 


' fitting hole in the metallic plug and the bottom hermetically 
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sealed. When the action was brought the plaintiff’s specification 
was unamended. Defendants at that time had the bottom 
hermetically sealed as specified. But when the present action was 
brought and his Lordship made an order that no action should be 
brought for past infringement, defendants made a variation and 
introduced into the bottom a minute hole у, in. in diameter. 
The whole object of the invention was to keep the carbon ia a 
regular atmosphere as much as possible, and to keep the carbon en- 
closed in as small a vessel as possible. Defendants set up against the 
plaintiffs certain anticipations, bat hie learned friends must deal 
with that matter in their cross-examination. There was enormous 
utility in, and enormous sales under, the plaintiff's patent. 

Mr. BousrreLD said that defendants also relied to some extent 
on the plea of non-utility. 

Mr. Jauxs SWINBURNE, examined by Mr. MouLTON, said the object 
of the invention was to make an arc lamp in which the trouble and 
expense of frequent renewal of the carbons were very much reduced. 
That was a material item in aro lighting. Howard obtained the 
results by making the enclosing globe as small as he possibly could. 
An enclosing globe was common knowledge at the date of the 
patent. It was not successful before the date of the patent. Before 
the plaintiff's patent, two mistakes were made. First, they made 
the enclosing globe far too large, and next, they did not close 
it enough. The two things which Howard had indicated were the 
essence of success. The globe must not break, and must be trans- 
parent, and must practically be air-tight. The globe must be of such 
material that you could seal it air-tight at the top. Howard sealed 
the glass globe to а metallic cap. There was a comparatively close 
fit between the carbon and the metal. That was to prevent any 
circulation of air, and it was so close that there was just enough 
passage to enable any extra pressure in the globe to relieve itaelf in 
the orifice. It prevented the circulation of external air into the 
globe. The effect of this was to increase the life of the 
carbon very oonsiderably. The external globe need not be 
smal. It prevented anything falling on tbe smaller globe. 
The outer globe was a repetition of the inner. The outer 
reservoir became а reservoir of exhausted air. In his opinion, the 
directions given for carrying out the invention were clear and 
practicable. He had seen the infringing lamp. The globe wasa 
small globe made substantially according to the instructions in the 
plaintiff's specification. It was closed in the way described in the 
plaintiff's specification. It was closed at the top by a metallic cap 
which had a hole through which the carbon worked. It was closed 
at the bottom, but they had a small hole there. What the hole was 
there for he could not make out. It was practically stopped up by 
some copper, wbich really covered up the hole. It was not au 
effective hole at all. With regard to the fitting of the carbon as it 
passed through the cap, 16 was such as was described in the 
plaintiff's specification, and so did all that was described as essen! ial 
to success, In his opinion the defendant's lamp was made in 
accordance with the plaintiff's invention and according to the 
instructions given. He had read the prior specifications, and he 
thought the plaintiff's invention was а novel one, and useful. 

Cross-examined by Mr. BousriELD: The outer globe served as а 
reservoir of the burned air. In Brewer's specification of 1882, 
fig. 1, the arc was more or less enclosed by two glass envelopes. 
Then the smallest globe was balloon shaped and the outer globe was 
open top and bottom. In Beardsley's there was a small globe. At the 
bottom it was tightly fitted, and the carbon came down through a 
narrow opening. There the opening was not nearly narrow enough 
and the globe was too large. Staitin his specification had the same 
object, to prevent the burning of the carbons. Не distinguished 
André's specification from the plaintiff's, mainly on the ground 
of the size ofthe globe. In his view the size made а very material 
difference as a practical question. In Lake there was an enclosed 
vessel which included the whole thing. Allison enclosed the arc 
in practically an air-tight receiver. 
the carbon came in to make the thing closed. All these people 
failed, because they did not keep the globe small enough, and did 
not keep it sufficiently closed. 

In cross-examination, WiTNEs88 said he had never heard of any of 
the specifications produced by the defendants having been embcdied 
in practice until Howard invented and introduced the modern 
enclosed lamp. | 

Mr. PEROIE VAUGHAN CASTELL Evans, examined by Mr. TERRELL 
said he was employed by plaintiffs at their works, and had carried 
out experiments with arc lamps for tbe past five years. Не first 
experimented with a Jandus single enclosure lamp of the 1903 
pattern, and be found tbat the duration of the carbon in the lamp 
was 170 hours. The ordinary duration of the same length of carbon 
in an open lamp was about 8 to 10 hours. A Jandus double 
enclosure lamp fitted with the recent improvements and a 23 · in. 
diameter globe gave 227 hourè’ life. The 2 in. and 1 in. enclos- 
ing globes were made of porcelain, because he could not get glass 
to stand long enough against the heat. The length of the envelope 
in all his experiments was about 7 in. Witness then gave details 
of hisexperimentr. Ina ?-in. porcelain globe the arc burned for 380 
hours. The 1 in. size gave 180 hours’ life. The next size, 27 in., 
gave 100 hours’ life. The 3j-in. globe gave 60 hours, The 54 in. 
gave 41 hours. A globe between 7 and 8 in. gave 31 hours, anda 
globe 104 in. gave 26 hours, and the 113-in. globe gave 183 hours. 
He thus found a regular scale depending upon the diameter of 
the globe, ranging from 8 to 9 hours when the arc was open alto- 
gether to 380 hours when it was in а ў -ір. globe. 

Witness further dealt with the effect of different patterns of 
globes, caps, and plugs. i 

Replying to further questions, Witness said he had tried 
a Brewer inner globe, putting it inside an ordinary outer globe. 
He had very considerable difficulty in getting it to burn at all, 
because it cracked with the heat. Beardsley’s arrangement gave 


He employed packing where 


very similar results. He made a series of experiments with the 
alleged infringing lamp with the inner globe only on, and in these 
he got a life of about 75 hours. Then he put theouter globe on and 
the life went up to 77 hours. It increased the life slightly by 
putting on the outer globe. Не did the same iments over 
again out of doors and in fairly windy weatber. He got a life of 
65 hours with the inner globe only, and 80 hours when he put the 
outer globe over it. j 

Cross-examined by Mr. Восертєгр, K. O., Witness said he was 
in charge of the experimental work of the company, and had held 
that position for five years. 

Are you aware that with lamps of the type of the enclosed arc 
with only one globe, both the plaintiffs and the defendants 
within the last three years have increased the size of that globe 
enclosing the arc ?— Yes. 

In reply to questions as to whether, in the case of lamps that bad 
no external globe, it was a positive advantage to have the lamp 
larger than 3, 4, 5 or even 6 in. diameter, rather than as the. 
specification says, less than 3 in. 

Witness said the reason for the larger globe was the difficulty of 
getting the glass to stand, if too small. Artistic reasons also led to 
the adoption of larger single globes; within the laat three years the 
sale of lamps with a single enclosure greatly increased in propor- 
tion to the sale of lamps with double enclosures. 

Cross-examined as to his experiments with the Jandus 1903 lamp, 
Witness stated that the lamp was a single enclosed lamp. In 
hie experiments he took the Jandus enclosed lamp with all recent 
improvements. He used 75 volts, but did not use an outside 
globe for these. 

Cross-examined: He bad taken great care in bis experiments, and 
he quite thought that the whole difference wasdue to the diameter, 
and not to апу question of leakage. Leakage would have an 
important influence. 

Mr. Dugatp CLERK, examined by Mr. Movtron, said that 
it was well known that, if you could sucoessfully enclose an arc 
and keep fresh air from the carbon, it would lengthen the life 
of the carbon; bat nobody did that succesefully before Howard. 
Howard was the first. to show that the smallness of the globe 
prevented the influx of air. The Jandus lampa were a very great 
commercial success. He had seen the defendants’ lamp; it had 
nearly all the features of the plaintiffe’ lamp. . 

Cross-examined by Mr. BousyiBLD: He thonght that altogether 
some 40,000 of the plaintiffs lamps had been sold. The company, 
under his advice, bought Howard's patent in 1898. In some 
respects the Jandus patents had been anticipated by Howard, 
who was the first to show the use of а metallic plug in connection 
with the glass and to have the carbon a nice fit. 

Do you mean to say that you would bave had the slightest 
difficulty, if anybody had brought these prior specifications to you, 
in showing that you must make this hole as small as you could 
whilst allowing the carbon to go through ?—Yes, I should, and I 
know that inventors spent years in trying to get the thing succeseful 


on these lines. 


Cross-examination continued: He agreed generally with the 
evidence of Mr. Swinburne. The claims which had been cat out 
when the plaintiffs amended the specification, were claims which 
had reference to the luminous gases. He thought Howard's theory 
was incorrect. Witness advised that the patent should be 
amended. 

At this stage a long discussion took place as to whether the 
learned counsel was entitled to cross-examine the witness as to the 
construction of the original specification, as unamended, and in 
the result his Lordship held he was not. 

On 16th inst. Mr. BoUsFIBLD said he had an application to make. 
His Lordship would remember thst а series of experiments had 
been referred to, giving the durations of the burning of the carbons 
in different circumstances. The defendants bad endeavoured with 
all diligence, since the point was made, to make experiments in 
order to meet those referred to in the evidence called on behalf of 
the plaintiffs. That evidence had taken the defendants entirely 
by surprise. When defendants came into court, they had no notice 
that the question of size would be taken. Prof. Cormack was now 
making the experiments, but he found that it was impossible to 
complete them in euch a short time. He therefore applied for an 
adjournment for the purpose of enabling the defendants to complete 
their experiments in the matter. 

His LonpsurP thought the defendants should have an opportunity 
of giving evidence as to the experiments they were making. He 
did not see, however, why that should not be done after the argu- 
ments bad been completed. 

Mr. MourroN said that the plaintiffs would be at а great dis- 
advantage if, at the close of the case, the defendants called 
evidence to prove what their experiments were, without giving 
the plaintiffs an opportunity of answering it. 

The matter then dropped, and Mr. BousriELD continued the 
cross-examination of Mr. Dugald Clerk. 

The Wirness said that the earlier lamps could not be successfully 
used before the date of Howard's patent. He remembered the old 
Electric Lighting Act of 1882. Practically the conditions of that 
Act were such that for some years electric enterprise in this country 
was almost at a standstill; it was owing to the Act handicapping 
engineers. There were, however, a good many experiments made. 
At that time the arc was a much more important thing than it was 
to-day. If it had been successful then, 16 would have been in great 
demand. The Brush Co. had arc lamps at that date. In 1882there 
was practically no general system of electric lighting, and all 
electric lighting stations were special property, such as railway 
stations, and the arc lamp in series was in great demand then. 
There were many installations in 1881 and 1882—private instal- 
lations. 


—— 
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Mr. Mouttom: There were thousands of arc installations then. 

Crose-examination continued: It was necessary to have good 
carbons to work enclosed arc lamps. Since 1893 there bad been a 
very considerable improvement all round in the quality of carbon. 
The Howard specification was the best at the time, but they bad 
succeeded in improving upon it in many points since then. The 
Jandus people widely advertised their business. The plaintiffs’ 
lamp was first offered to the public ia 1895, and the sales since then 
had steadily increased. Success began to come to the Jandus Co. 
before they had the Howard patent at all. There was some trouble 
with a gentleman named Marke, he was the owner of Thompson's 
peteat for an enclosed arc lamp. That was dated 1896. Actions 
were threatened by Marks against the plaintiff company, and 
eventeally that company bought both Thompson's and Howard's 
patenta, both of which were owned by Marks. Howard had ccntem- 
plated a low potential lamp. He hoped to get the result of being 
able by his construction of lamp to get a good light with 
only 25 to 30 volts. He did not know that with the best carbons 
and voltages like that they got a deposit of carbon on the inside of 
the enclosure which would condemn the system. A successful 
lamp must work on а high voltage. Commercially successful lamps 
did bave the higher voltage. It was quite clear from Beardsley 
what he intended. 

The WirNZsS having been briefly examined by Mr. Мооттон, the 
plaintiffs case closed. i р 

Mr. BousrisLp then proceeded to open the defendants’ case. 
He said that the case was a rather remarkable one—almost unique 
in some of its features. They had a specification which was never 
intended to cover anything but details. 

His LonpsHiP interposed, and said he thought it wonld be con- 
venient for the learned counsel at this stage to argue the question 
of whether he was entitled to look at the erased lines in the 
amended specification or not. He thought it was better for that 
question to be argued first. 

Mr. BousrIELD said that if his Lordship was against him on that 
point he would have great difficulty in arguing the case at all. 

His LompsnmiP said that as then advised, he was against the 
learned counsel on that poiat. | 

Mr. BousrFIELD then contended that his Lordship was entitled to 
take into conslderation in deciding the case, the whole of the speci- 
fication including what had been cut out. He submitted that his 
Lordship could consider the deleted parts of the specification in 
order to decide what was the right construction of what was left. 
Не wished to refer to the deleted portions in order to show that the 
construction of the patent had not been altered by what had been 
struck out. The alteration which had been made, could not by law 
extend the scope of the specification. He was not complaining of 
any irregularity in the amendment. His argument was that there 
was no irregularity in the amendment, and that it did not in fact 
alter the construction ; further, that size in the specification 
had only to do with luminosity, and as that had been struck 
out, plaintiffs were not entitled to turn round and say that sizo was 
the determining factor in tre other part of the specification. He 
submitted that it would be extremely detrimental to the interests of 
the public if his Lordship were to decide, so that when there was a 
question as to whether the construction which a patentee was putting 
forward was not wider and more conclusive than the construction 
which was in the original specification, they could not keep him 
within the bounds of his original specification. That was the sole 
purpose for which he wished to refer to it. 

Mr. GREY also addressed his Lordship on this point on behalf of 
the defendants, and contended that the unamended specification 
was the proper thing for his Lordship to look at, in construing the 
patent. 

Mr. Мооттон contended that both on principle and authority 
his Lordship could not refer in any way to the deleted portions of 
the specification. 

Mr. TERRELL having followed on the same side, and Mr. Bous- 


FIELD having briefly replied on the point taken, his LonpsHir said 


the question he had to decide was whether the deleted passages in 
the specification could be referred to in argument for the purpose 
of ascertaining the limits and extent of the monopoly granted to 
the patentee. He did not think he was entitled to refer to those 
passager, and the case would have to proceed on that footing. 


Mr. BousriELD then continued his argument, and asked bis 


Lordship to look at the specification without reading the deleted 
passages. He wished to show that in this complete specification 
the reference to smallness of siza had nothing whatever to 
do with the question as to the life of the carbon, but to some- 
thing that bad gone. Howard had claims which had no refer- 
ence to smallness of size. Plaintiffs were now anxious to show 
that that was a material part of the invention, and that it 
came into the claim. But if his learned friends esid that, 
they must takethe consequences. If they were going to work these 
words into the claim they must do so, surely, with the limitations 
which werein tbe body of the specification, and must take them, 
“not to exceed 3 in., and preferably less" If they succeeded in 
bringing in reference tó size they must do it definitely, and be 
held to some sort of limitation. If size was the only material thing, 
they must bave some sort of definition. According to his learned 
friends’ view, Howard was entitled to get the benefit of smallness 
of size without stating what the limitation of the smallness. was. 
Defendants used three times the voltage which Howard said was 
going to be used with his invention. Howard said that by having 
а small enclosing envelope he got greater density and less resistance, 
and therefore he could use less voltage. They all knew 
now that such voltages as that were commercially useless. 
Defendants had got the fact that they did not come 
within his limits of less than 3 in. and that they did not get 


the reduction in the voltage. The real essence of Howard’s 
patent was the enclosure at the bottom and the reduction of the 
eakage at certain points; but now, the plaintiffs said that smallness 
was the material thing, and that smallness saved them from being 
anticipated. Beardsley absolutely and thoroughly described the 


‘principle, and there was notbing left to invent except some im- 


3 in detail. Beardsley would give all the results which, in 
act, flowed from the plaintiff's invention. 

Mr. Вооввтвгр, in resuming bis address on 17th inst. on behalf 
of the defendants, said he would not bave to trouble his Lordship 
with all the specifications relied on by his clients as anticipatione, 
in his address. А number of them were important as slowing how 
widely spread and well known the principle was of reducing the 
consumption of the carbons by enclosing them in a globe, for the 
purpose of keeping them as far as possible free from outside air. 

His LogpeuiP said that the plaintiffs! case was that everybody 
knew it, but that nobody hit upon how to do it until Howard's 
specification—that nobody knew that a small enclosing globe was 
the secret. That was the plaintiffs’ case. 

Mr. BousrrgrLp: Yes, but that is not the case made by Howard 
in his specification. Referring to Andre's fig. 2, the learned counsel 
said that there they found everything that Howard described in his 
specification except the one point of size, which was said to be 
the distinction. He submitted that on all grounds judgement should 
be for the defendants. 

The first witness for the defence was Prof. Srrvanus P. Тномр- 
SON, who, examined by Mr. Bovsriexp, stated that he had studied 
Howard's specification, and did not think it made any substantial 
advance in the art of electric arc lighting on what was prior know- 
ledge. Examined as to Beardsley's specification, the witness 
said that with the knowledge that was available in the year 1882, 
be would have no difficulty in making a working lamp to carry out 
in effect what was stated by Beardsley in his specification. If he 
had been carrying out the specification, he would bave known that 
the heating effect of the electric arc was very severe. He would 
have known that the same precautions would have had to be 
taken to secure the globe surrounding the arc as for 
securing а globe surrounding a parafin lamp. Ніз view 
was that, provided equal care was taken so as to prevent 
the access of freah air, the size of the enclosure had nothing what- 
ever to do with the matter. For the success of these lamps they 
required a distribution of electricity at constant voltage of at least 
110 volts. The earliest date at which that first became available 
was about the year 1890. Marks was the apostle of the enclosed 
arc, both in America and in England. He spread his views about 
high voltage in this country about 1895. Howard’s specification 
fell absolutely flat, and produced no effect on the industry at all. 

Crose-examined by Mr. Мооттон: From the early days of 
electric lighting, arc lighting occupied a great amount of attention. 

Will you tell me а single improvement in arc lamps made by a 
theorist?— WrTNESS referred to the regulation improvement by 
Prof. John Hopkinson. Many of the alleged prior publications 
told them to enclose and to take pains to keep out the air. Baxter, 
Beardaley, and several others, more or less told them that. The 
first occasion on which he eaw а commercial enclosed lamp, was on 
August 22nd, 1893, and that was Marke’s lamp. 

Mr. Моогтон: I put it to you that all the work of these people 
was characteristic of having the enclosure of the size we have said ?— 
If you say so, I suppose you know. My impression is that from the 


. arc lighting I have seen, it is carried out more generally by globes 


nearer 6 in. in diameter than 3 in. | 

` Witness having been re-examined by Mr. Bousfield, Prof. 
CoBMAGE was called and examined by Mr. GREY, and said he was 
Professor of Engineering in University College, London. He had 
had considerable experience in electric aro lighting. He did not 
find in Howard's specification anything which added to the state of 
knowledge at that date. He had never seen a lamp made accord- 
ing to Howard's specification. Reading Beardsley and studying 
his drawings, they were, in his opinion, sufficient to construct a 
commercial and working lamp. In his opinion, if leakage was 
sufficiently prevented as shown by André, the size of the enclosing 
globe was not a feature of importance. 

Oross-examined by Mr. Moutton: He had not completed his 
experiments yet. He did not know that Howard had got results, 
He had not yet tried the experiments mentioned in Howard. 

Mr. ВосввіВвгр said that this was the defendants’ case, subject to 
the further evidence he wished to submit as to the results of the 
experiments now being made by Prof. Cormack. 

His Lorpsuip said he would not give judgement before this day 
fortnight, and if Mr. Bousfield wished to produce further evidence 
аз to the results of the experiments, he must make an application 
before then at а convenient time. 


BPEARING v. BABOOOK & WiLOOX AND OTHERS. 
(Continued from page 54.) 
Tue hearing of this appeal was continued on Thursday 
morning, January 12th. Counseu said that Mr. Spearing 
never came into actual conversation himself with Mr. Rosen- 
thal at all The statements were made that Mr. Sugden 
was sent to repeat these to Mr. Spearing, and induce him to consent. 
His real point with regard to the complicity of Babcock & Wilcox in 
foisting this agreement upon Mr. Spearing was the fact that 
through Mr. Peck, whom they paid, though he was acting for Mr. 
Bpearing, they put before the plaintiff an agreement to be signed 
which did not contain certain terms as to what should be done for 
the benefit of Mr. Perks and Mr. Sugden. Mr. Perks put himself 
forward and engineered the settlement which was drawn up by 
Babcook & Wilcox's solicitors on the one side, and Mr. Peck on the 
other. The payment of 20 guineas to Mr, Peck by the other side 
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ought, he submitted, to be investigated. It was a most remarkable 
transaction that when Mr. Peck was settling terms, there was a 
document in existence securing collateral advan to Mr. 
Perks and other shareholders in Sugden's, Ltd. It could not be 
straightforward and bond fide. The settlement did not say that 
Mr. Perks made а halfpenny outofit. Не made no attack on Mr. 
Perks, because it might be assumed that the full terms would be put 
before Mr. В pg as wel. He was anxious to make that clear. 

` Lord Justice Комаь : But ав Mr. Perks was not affected and does 
not purport to be a party to the agreement, where is the obligation 
to ose to Mr. Spearing what advantages he was getting ? 

Mr. BHEARMAN said it appeared to him that the withholding of 
information made a statement, which was otherwise correot, un- 
true. Mr. Sugden had not any ordinary shares, but he got a ool- 
lateral advantage as well. 

Lord Justice VAUGHAN-WILLIAMS said there were obvious reasons 
why the pleader should desire to omit certain statements. They 
wished to bring their action ia such a form that they might be free 
from making апу allegation which in any way touched the honour- 
able conduct of Mr. Perks. If they had to allege on the pleading 
that at the moment they purported to inform Mr. Spearing of the 
terme of the agreement, negotiations had been commenced with the 
ee it would be difficult to do so without attacking Mr. 


Mr. Внилвман ssid he did not like in open Court to say anything 
against a publio gentleman against whom they had no cause of 
action. He thought, however, that he was entitled to put inter- 
rogatories with regard to the payment to Mr. Peck, and as to 
whether Mr. Perke had not instituted these negotiations which 
were engineered between him, Mr. Rosenthal and Mr. Sugden. It 
had since been discovered that Mr. Perks had given an order to 
Babcock & Wilcox for 16 water-tube boilers, for which they reduced 
the price by £75 for each boiler. 

Lord Justice Ronan suggested that the pleadings should be 
amended so asto show what the plaintiff's true case was. On the 
present pleadings the interrogatories were certainly irrelevant. 

Lord Justice VAUGHAN-WILLIAMS: I do not like the pleader to 
step so delicately as he has done here. Your real case is fraud, and 
you dare not say so. 

Lord Justice Romer: I should like to see your allegations put in 
a proper form. I understand your case now, but it is not, to my 
mind, properly pleaded. I should like to see your statement that 
Mr. Perks opened negotiations, and that special terms and advan- 

es were given him, the agreement as to the boilers, and the 
allegations as to informing the plaintiff of the agreement, and how 
he was led by reliance on Mr. Perks's opinion to consent. 

Mr. BHEARMAN agreed to adopt this course. 

Lord Justice Romer: Amend your pleadings and state the case 
as you have stated it to us. Plead it properly, and let this atand 
over until we see your amendments, and come back to us. 


ЈЕРРВВҮ v. NoanrH-WzsT Lonpon ЕЁгкствто BuPPLY Co. 


Ix the Chancery Division of the High Court of Justice on Friday, 
before Mr, Justice Farwell, Mr. Jenz1xs, K.O., stated that Һе had a 
motion in the case of Jeffrey v. North-West London Electric 
Supply Oo., which was a debenture-holders' action asking for the 
appointment of a receiver and mansger. Defendants had filed 
some evidence which he bad not yet seen, and he accordingly asked 
that the motion should stand over for a week. 

Mr. Urrogx, K.C., ssid he appeared for the defendants He 
had looked through the evidence, and it appeared to him neither of 
them wished a receiver and manager. The true issue between the 
parties was whether the proposed sale should go forward. If they 
lost thie sale, his evidence was that they would do worse. The 
Hampstead Corporation had a rival undertaking, and they were the 
proposed purchasers. Negotiations ‘had been going on for a long 
_time. The proposed sale had been assented to by an extra- 
ordinary resolution of debenture holders, of which class plaintiff 
was one. 

Mr. Јвиктнв said the case must stand over fora week. If the 
facts wore as stated that there was a sale by which if it were a 
p sale tbe plaintiff was bound, it would reasonable to try 
that issue if they could use the motion for the purpose. 

Mr. Ursoum, K.O., said the prior lien mortgagees had appointed 
their own receiver and manager. The manager was also managing 
director. The undertaking was being carried on in the bent 
manner. 

His Lonpenrp assented to the case standing over for a week, 


ATTOBNEY-GENEBAL v. URBAN ELEOCTBIO BuPPLY Co. 
AND OTHERS. . 


In the Ohancery Division the other day, before Mr. Justice Joyce, the 
above case was mentioned. 

Mr. Youxamr, K.C., said the action related to the illumination of 
Walton, and was before his Lordship in December last, when a 
portion of the injunction was suspended to give the defendant 
company an opportunity of approaching the Attorney-General if 
they thought fit to do so. The company approached the Attorney- 
General, who replied that he was content to leave the matter 
the hands of the relators and his Lordship, so that the position 
remained more or less as it was. He now asked that a part of the 
injunction should be suspended until after the hearing of a Bill in 
Parliament which the company was promoting and, he believed, was 

opposed. . 


Mr. Hucuss, K.O., opposed any further suspension of the injune- 
tion. In the first place, he said the Walton Electric Lighting Order, 
under which the company professed to supply, wasonly dated 1904. 
The position was this: There was a decision against the defendants 
that whatthey were doing was contrary to law. They now wanted 
to be allowed to go on committing a breach of the law. He 
submitted no order ought to be made. 

His LongpeniP: What is the result you seek to obtain? 

Mr. Ноанав said they sought to prevent them supplying power 
to Walton from Weybridge. 

His Lonpsmr: How does it hurt you? I can understand your 
contention in respect of the fature, but how will it hurt you at the 
present moment, and cannot you get enough electricity in your 
district ? 

Mr. Нсанив replied that there was a certain amount of nuisance 
caused by the working—nuisance from noise, vibration, and several 
other things. 

His LonpsHrP: Who is responsible for the proper working in 
your district ? 

Mr. Нсанев said the defendants were. They had no right to 
commit anuisance. Asa matter of fact, proceedings were taken by 
the inhabitants to prevent а nuisance, and this would be added to if 
they bad to supply additional power as proposed. 

His Lonps pointed out that the company did not want to supply 
on ordinary days, only in certain circumstances. He now proposed 
to suspend the injunction until further order, so that there would 
have to be an application; Mr. Younger’s clients in the meantime 
not to supply Walton from the station in question except in certain 
cireumstances to be drawn up by counsel. Later in the day 
counsel for the company (Mr. CLAUBEN) announced that his clients 
were willing to undertake that they would not supply Walton from 
Weybridge except, first, from midnight to one hour before sunset. 

Mr. Justice Joyos : Every night? 

Mr. CLAUBEN replied in the affirmative, and said the second term 
was that in case of а breakdown or other exceptional emergency at 
other hours. The position was this. There was scarcely any con- 
sumption between midnight and an hour before sunset, and in 
Wey bridge tbe engines ran from about 2 o'clock in the afternoon until 
11 or 12 o'clock at night, when they stopped. The electricity at 
Wey bridge was supplied from accumulators. The Walton engines 
ran in the same way as those at Weybridge, but there were no 
accumulators at Walton, and no room for them. 

Mr. Justice Jozce: Why do not you get them? 

Mr. CLAUSEN said there was no 100m for them, and if they had 
them the ccst would be hopelesely disproportionate to the return 
the company would get from the trifling amount of electricity con- 
sumed between midnight and one hour before sunset. 

Mr. Нсанев remarked that the whole object of the suspension 
originally was cn a statement by the defendants that if they had 
time they would make proper arrangements for this temporary 
station at Walton. What they now asked for was entirely incon- 
sistent with what was then stated. 

Mr. Justice JoycE thought the matter had better stand over until 
the first motion day in May on the terms stated. He inquired of 
Mr. Clausen when he would know whether his Bil was going 
through or not. 

Mr. CLAUSEN eaid not much before May or June. 

Mr. Justice JoxoE : Of course, you will compensate the plaintiffs 
ои any damage they sustain, and abide by any order the Court may 
make. ' 

Mr. OLAvsEN agreed, and said he was willing to treat this as the 
trial, and submit to judgement for a perpetual injunction which 
iis be suspended until further order on the terms of the under- 

ng. 

Mr. Justice Joyce said that might be so, and costs would be as 
between solicitor and client. 


ErEOTBIO Tramway Construction Co. v. PAINS. 


Tu case was mentioned before Mr. Justice Kekewich in tbe 
сону Division of the High Oourt of Justice on Thursday last 
wee 

Mr. MARTELLI said the action related to some shares in the com- 
pany. Mr, Lawson was a co-plaintiff, and Mr. Paine was the 

efendant. The action stood over until the conclusion of certain 
criminal proceedings against Mr. Lawson. As a result of these pro- 
ceedings, Mr. Lawson was convicted and sentenced to 12 months 
imprisonment, but the judge reserved the case for the consideration 
of the Court for Crown Cases reserved. Under those circumstances 
he asked his Lordship to allow the action to stand over until that 
case had been determined. 

Mr. WILEINSON said he represented the defendant, and was pre- 
pared to go on with the case. Hesaw noreason why it should not be 
prooeeded with. It was simply а case as to whether certain shares 
were paid for in cash. 

ar Говрвнір directed that the case should stand over for a 
month. : 


бостн LANCABHIBE TaacrION Co. 


Ox Wednesday last week, two motions affecting this company were 
heard by Vice-Chancellor Hall in tbe Chancery Court, Liverpool. 
By one motion, Mr. Nicholas Earle, Manchester, sought to restrain 
the company from acting on resolotions passed at & meeting held 
on December 30th ; and, by the other, Mr. Arthur Stanley sought а 
ruling from the Court to give effect to the resolations. The appli- 
cants were debenture-holders in the company. 

Mr. Barner, who appeared for Mr. Earle, contended that a meet- 
ing which had been summoned and held, to consider, and, if deemed 
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advisable, to eupport a Bill of the South Lancashire Tramways, Ltd., 
to extend the time for the compulsory purchase of lands, for the 
re-arrangement of the capital of that company, and for the pur- 
chase of the undertaking of the Electric Traction Co., had been 
wholly irregular. | 

Mr. Grant, who appeared for debenture-holders, stated that in 
order to comply with the Standing Orders of Parliament, notice had 
to be given in local papers and meetings had to be called, and it 
was necessary to hold the meeting in question in order to be in 
time to present the Bill next session. 

Mr. MABBBRLEY explained that in cases of the kind the Court 
could refuse the application at one time and grant 16 at another, 
according to the view of the circumstances which it took. . In this 


` case the circumstances had changed, and the matter submitted to 


bis Honour was not res judicata. 

On the 17th inst., Sir Samur Hart, K.O., gave judgemént at 
length. He reviewed the bistory of the company, and the cir- 
cumstances under which a receiver had been appointed, and the 
steps taken by interested parties to avail of powers under a trust 
deed. Also the circumstances attending the calling of the extra- 
ordinary general meeting. His Honour found that the stockholders 
had, in their resolutions modified their rights against the company 
in accordance with their power. He, therefore, refused Mr. Earle’s 
е and granted that of Mr. Stanley, costs to be paid by the 


PHILLIPS v. UNDERGROUND KLTOTRIO RaiLWAY Co. oF LONDON. 


Ат the Brompton County Court last week, before Judge Stonor and 
а jury, Burt Scott Phillips, an electrical fitter, brought an action 
under the Employers’ Liability Act against the defendante, claim- 
ing in respect of personal injuries, said to have been sustained 
owing to negligence on the part of the defendants or their servants. 
Plaintiff's counsel stated that on May 3186 last his client was in 
the employ of the defendants at their new generating station, Lot’s 
Road, Chelsea, assisting in raising some heavy iron pipe sections 
on to a temporarily constructed staging. He bad been ordered by 
the “charge hand” to get upon the staging, so as to be ready to 
also assist in placing the section in proper position. The pipe had 
been raised a little higher than the staging when the rope suspend- 
ing it suddenly broke. The fall of the pipe caused the staging to 
collapse, and the plaintiff and two other men fell some 30 ft. on to 
& cement floor. Counsel for the defence admitted that the 

was unfit for the job, but he submitted that the plaintiff himself 
was guilty of contributory negligence in having selected and used 
the rope in question. | | 

The PLAIsTIFP bore out his counsel’s o statement. He 
added that he knew nothing about the rope being put round the 
pipe. In cross-examination, he maintained that it was not a 
fitter’s duty to select the rope in such work as that in question, 
except when there was no charge hand” on the job. He denied 
baving been promoted to the position of a charge hand. 

For the defence STrEPBEN Maraison, the “charge hand” 
referred to, said it was the duty of a fitter to see that proper ropes 
were used in the work, but if the fitter had any doubt about the 
fitness of the rope, it was his duty to refer the matter to the charge 
hand. The plaintiff, on the occasion in question, did not refer to 
him any question abont rope. Oross-examined: He did not tell 
the plaintiff to go upon the staging. 

The jury returned а verdiot for the plaintiff, assessing the 
damages at £200, and judgement was given accordingly, with full 
costa, ` | 


Back v. Drog, Кивв & Co. 


AT the Exeter County Court, his Honour Judge Lush Wilson, K.C., 
gave his decision in the action heard last month, and brought by a 
labourer named Wm. Back, againet the contractors for the Exeter 
electric tramways, Messrs. Dick, Kerr & Oo., for compensation for 
injuries sustained by bim through an iron bar falling from a stack 
upon him, while he was'engaged in unloading trucks containing 
tram rails in the goods yard of the Queen Street station of the 
L.and 8.W.R. Back claimed 11s. 6d. a week during incapacity. A 
point arose during the hearing last month as to whether the spot 
where the accident occurred came within the area of the engineer- 
ing work. (See ELECTRICAL Review, December 16tb, 1904.) 

The Јорав, in giving his decision, said it would be impossible to 
limit the meaning of the words engineering work to the extent 
contended on behalf of the respondents, although the word “ work” 
imported a definite locality as meaning the thing on which labour 
was bestowed. He thought the words on, in, or about” engineer- 
ing work must include any portion of the area selected upon which 
the essential operations were conducted. His Honour found that 
the site upon which the rails were stocked in the yard was on, ір, 
or about” engineering work, and the respondents were, therefore, 
liable. Having regard, however, to the doctor’s evidence, he had 
grave doubt as to the degree of incapacity for work of the appli- 
cant at the present time. An application to receive weekly pay- 
ment could, of course, be made in future. For the present he 
awarded the applicant 7s. 6d. a week. 


TRACY AND ANOTHER v. SIR HiBAM Maxim ELECTRICAL AND 
ENGINEERING Co., LTD. 
In the Chancery Division of the High Court of Justice on Tuesday, 
January 17th, before Mr. Justice Buckley, Mr. Manz Romer 
moved for the appointment of a Receiver. He said the com- 
pany was incorporated in May, 1899, the business being to act 


as agents for the sale of inventions of Sir Hiram Maxim and carry 
on the business of electrical engineers. It issued debenture stock to 
secure £20,000. By the trust deed, the company gave a general 
floating charge on all its asseta, and it was provided that the security 
became enforceable on the company going into liquidation. In 
October, 1904, a writ was issued. The company had not then gone 
into liquidation, but it was a case of jeopardy, as the sheriff was in 
possession. А receiver and manager was appointed by the vacation 
judge over October 24th. On that date the owners approached the 
plaintiff, and pointed out that, if they pressed in open Court for the 
appointment, it might seriously prejudice the company and damage 
the goodwill, so, by consent, no order was taken. On November 
29th a compulsory order was made on a creditor’s petition. The 
weekly s were £174, and there were a great number of out- 
standing contracts, amounting to £27,000, which required com- 
pletion, and it was essential that someone should be appointed who 
could obtain the direction of the Court as to the completion of the 
contracts, and as to borrowing money to doit. It was asked that 
Mr. Alfred Hardy should be appointed receiver and manager, he 
having been nominated liquidator by an overwhelming majority of 
the creditors. 

Mr. Justice BuckLEx made tbe order asked for, and gave the 
reoeiver liberty to act at once, limiting the appointment as 
manager to three months, without further leave from Court. 


LBLL v. De TUNZELMARN. 


In the King's Bench Division of the High Court of Justice on 
Tuesday (January 17th) the Lord Chief Justice, Mr. Justice 
Kennedy, and Mr. Justice Ridley, in this case, heard an appeal on 
bebalf of the defendant from the decision of Judge Rentoul at the 
City of London Court in September last. The action was brought 
for goods sold and delivered, and judgement was given for tne 
plaintiff on theclaim. The defendants appealed on the ground that 
they were not responsible for the goods, because there was no con- 
tract to buy them at all, and they were consigned fo another com- 
рапу, the Electric Welding Co., without any order. The goods, 
which were the subject matter of the action, were carbons used in 
welding by electricity. 

The Court dismissed the appeal, with costs, the Lord Chief 


Justice saying that the goods were delivered to someone to whom 


the defendant wished them to be delivered, and there was evidence 
on which the judge could come to the conclusion that the plaintiff 
was entitled to recover, the amount of the goods from the 
defendant, 


N 


BUSINESS NOTES. 


Condensing Plant.—The Mirrlees Watson Co., Ltd., 
of Glasgow, bave recently received the following orders for surface 
type condensing plants :— И 

British Thomson-Houston Со., for County of London Electric Supply Co., 
2 sets, for 29,250 Ib. steam per hour. 

Alfred Parry, Manchester, for Calcutta, 1 set, for 7,500 Ib. steam per hour. 

Trafford Power and Light Supply Co., Manchester, per Lacey, Billar and 
Leigh, 1 set, for 24,000 Ib. steam per hour. 

J. & P. ts, Ltd., for Barcelona, 1 set, for 25,500 lb. steam per hour. 

British Thomson-Houston Co., for London, liset, for 27,000 1b. steam per hour. 

Crewe Electricity Works, 1 set, for 20,000 lb. steam per hour. 

Gwynnes, Ltd., London, 1 set, for 6,000 Ib. steam per hour. 


Imports of Foreign Telegraph Cables.—Although 
there was a relatively large importation in December last—£6,464 
as against only £1,379 in the corresponding month of 1903—а 
falling off took place last year in the imports into this country. 
Of foreign telegraph cables and apparatus connected therewith, the 
returns for the 12 months show а total of only £55,074, which 
contrasts with £57,360 in 1903. 


Exports of British Electrical Machinery.—A distinct 
improvement took place last year in the export trade of this country 
in electrical machinery. The returns of the shipments during the 
early part of 1904 were somewhat disappointing, but a change for 
the better took place in the second balf, and with the result that 
the shipments during the 12 months reached а total of £522,396 as 
contrasted with only £437,186 in 1903. 


8t. Louis Awards.—We are asked to announoe that the 
World's Fair judges have awarded tho F. W. Braun Oo., of Los 
Angeles, Cal., gold medals covering practically their entire line of 
improved apparatus and appliances for assayers, metallurgists and 
chemists. 


Bankruptcy Proceedings.—At the London Bank- 
тпрісу Court on December lst an application was made to Mr. 
Registrar Hope for an order of discharge on behalf of Ernest John 
Chapman, a member of Hereford-Lavey & Chapman, merchants and 
manufacturers' agents, late of 94, Grosvenor Mansions, Victoria 
Street, Westminster. The Official Receiver (Mr. G. W. Chapman) 
reported that the firm failed in November, 1903, with unsecured 
liabilities £5,793 18». 11d. and no assets whatever. The applicant 
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joined Mr.] Hereford-Lavey; іп partnersbipiin January, 1901, and in 
the following October the firm obtained the sole sale agency of a 
company entitled " The Electrical Lighting Boards British Manu- 
facturing Co., Ltd.” They proceeded to grant local sub-agencies to 
various persone for the sale of the company’s and other goods. In 
February, 1902, however, the company summarily determined the 
firm’s agency, and the bankrupts very soon became unable to carry 
out their contracts to supply goods to their sub-agents. It did not 
appear what was the reason or justification forthe determination of 
the agency. The company was чүзү to have since gone into 
liquidation. The petitioning creditor, Mr. Gaven Knox Gilchrist, 
was the bankrupte’ sub-agent for the counties of Lancashire and 
Cheshire, and he brought an action against them for not supplying 
him with the company's goods in accordance with their contract, 
and in default of defence obtained judgement against them for 
£4,500 and costs. He also obtained judgement against them for 
£75 and costs in respect of a statement made by them in а tele- 
gram, and which was held to be a libel. The bankrupts’ liability in 
oonnection with these actions formed nine-tenths of their joint 
indebtedness. On the grounds of (1) insufficiency of assets to pay 
10s. in the £ to the creditors, and (2) imperfect book-keeping, the 
learned Registrar imposed a further suspension of two years. er 
entered accordingly. 


Catalogues, Calendars, &¢.—The SIMPLEX STEEL Cox- 
purr Co., Lrp., of Westinghouse Building, Norfolk Street, W.C., 
have forwarded us a copy of their 1905 price list, and also a оору 
of a work by Mr. L. M. Waterhouse, on Simplex Conduit System: 
Brection and Wiring.” These are both of the same style, being 
pocket size, and well bound in leather. The former contains illus- 
trations, prices, sizes, and a short, general description of all the 
"Simplex" fittings and accessories, A special form of sunk or 
flush tumbler switch is shown, which we illustrate herewith, 
designed for mounting inside their iron switch-boxes (fig. 1) The 
witch base is fixed to the box through bushed screw holes, and 
special termínals are provided for top connections. Ап insulating 
disk is mounted on the rim of the box, and a brass cover screws 
down on the thread by the tumbler knob. These switches are in- 
tended for concealed work, the flat brass cover coming flush with the 
plaster on the wall. The other illustration (fig. 2) depicts а 


Fra. 1. 


Fic. 2. 


porcelain water-tight flexible type fitting designed for outside 
lighting. For this type & special cover with bushed holes has been 
designed for leading cables out of the iron box. The other work, 
by Mr. Waterhouse, treats of the varying requirements of conduit 
installation work, and should prove of much value to engineers and 
wiremen who desire to become well acquainted with this system. 

Pamphlets have come to band from Messes. R. W. BLACKWELL 
AWD Co., LTD, 59, City Road, E. C., which describe and portray their 
limit switches for the protection of travelling cranes and motor- 
driven machinery, and also high tension and wide range adjustment 
circuit breakers. 

Musses. BIEMEBS Bros. & Co., of York Street, Westminster, have 
sent us a copy of а circular illustrative of the electric telpher line 
installed at the Blackburn Corporation Gas Works for the handling 
of the coke from the retort house to the coke store. The line is 
divided into five spans, three of 60 ft., one of 32 ft., and one of 
30 ft. ; three girders are erected over the larger spans to the under- 
side of which are attached the hangers for supporting the track, this 
being a 9 in. х 34 in. bulb angle, weighing 24 lb. per foot. A 
double trolley line is installed and attached by brackets to the 
girders. The telpher consists of a main carriage, fitted with a single 
motor, which works either the running wheels or the hoist by means 
of а clutch, the running wheels being driven by а triangular chain 
drive. To this carriage is fixed an attendant's cage and a trailer to 
carry one of tbe pulleys for the hoisting rope. Тһе running 
speed is 300 ft., and the hoisting speed 50 ft. per minute. The 
bucket has a capacity of 15 cwt. 


Mn ssRS. J. S. Fairfax & Co., LrD., of 37 and 39, Essex Street 


W. C., have sent us a copy of a list appertaining to their system of 

direct driving from high speed shafts at low . The list in- 
cludes new types of reduction gear to drive directly from & motor 
shaft at one of six different ratios; pulley shafts of two, three or 
four pulleys, equal in diameter, each revolving at a different for- 
ward or reverse speed to its neighbour, and & compact pulley block, 
convertible to a self-sustaining hand crane. 

We have received from Mxssms. J. TATLOR & Sons, LTD., of 
York Боза, King's Cross, N., ап illustrated catalogue of their petrol 
engines, suitable for small power plants for electric lighting, pump- 
ing, &c. These petrol generating sets appear to be very compact, 
and there should be a field for them in private and workshop light- 
ing. The “Taylor” flost-feed and valve carburettor, and their 
centrifugal water circulating pump are also listed. 

Messrs. Le CARBONE, of 17, Water Lane, Great Tower Street, 
E.O., have sent vs a number of sheet pamphlets describing the 
many accessories made by them for both wet and dry ocells for tele- 
grapby, telephony, bell work, testing, ignition, &c., and a list 
relating to their carbon brushes for dynamos and motors. 

The fifth edition of Messrs. Maraxr & Prarr’s (Manchester) 
pocket catalogue and tables bas come to hand. 16 is very well got 
up, nicely bound in leather, and contains much information respect- 
ing the firm's well known mechanical, electrical and hydraulic 
machinery. It has been brought quite up (o date since the last 
edition ; in the second part containing tables, &c., several additions 
to those previously inserted are included. 

The ErzorBRICAL Co., Lrp. of 121—125, Charing Cross Road, 
W. O., have sent us their seven latest prints, Nos. 199—198, on poly- 
phaee motors and generators. 

Mrssss. Sm W. A. Rose & Co., of 66, Upper Thames Street, 
E.C., call attention to their " Harp Brand" electric lubricant, 
stated to be a perfectly pure solidified oil. This grease is intended 
for use in lubricating cups, or by direct application to the bearings. 
Requests for samples are solicited. 

We have received from the LaxD-UND-BSEBKABELWERBRKE A.-G., of 
Cdln-Nippes (ageots for Great Britain, Mesers. Barnard, Grant and 
Co., 27, Mincing Lane, E.O), a brochure illustrating the laying of 
the company's cables in many Continental lighting and traction 
wi Information regarding the firm's manufactures is also 
given. 

Messrs. D. FrgTH & Bon, electrical engineers, 14, Cannon Street, 
Manchester, have sent us а small wall-card calendar. 

A new injector descriptive price list bas come to band from 
Messrs. HoLDEN & Bnooxm, Sirius Works, West Gorton, Man- 
chester. Information is contained therein regarding Brooke” 
injectors ; and that on “ How to select the right size of injector,” to- 
gether with the tables of standard deliveries for live steam, and per- 
centages of allowances to be added on account of hot feed-water, 
and also on account of high lift, should prove useful to steam 
users. | 

The Ввгтіѕзн Urarits Co, Ілр., 50, Cannon Street, E.C., has 
sent usa paragraph containing illustrations of buildings in which 
" Uralite bas been employed. 

We have received price lists from Мивввв. D. HurkrT & Co., 
Lrp., 55, High Holborn, W. O., of their “Р.Н.” miniature arc lamps 
and electric radiators. 

Messrs. LionEL Rosinson & Co., Lr., of Ferry Works, Thames 
Ditton, Burrey, have sent us а neat price list of their switches, 
fuses, cut-outs, and water-tight motor switchboards. The London 
representatives are Messrs. Frampton & Paine, 29, Old. Queen Street, 
Westminster, at whose address all kinds of switchgear can be 
seen. 

A new list issued by Mnssns. Eanzst F. Moy, Lrp., describes 
their Type No. 16 circuit-breakers (single-pole continuous current) 
for circuits up to 550 volte. 

Mzssnms. J. D. Mackenzie & Co., electrical and general engi- 
neers, of Glasgow, are sending out a wall calendar of neat design. 
A photograph of Bardowie Loch, near Glasgow, appears beneath a 
clear and simple monthly date card, a dozen of which are contained 
in a convenient pocket atthe back. We understand that althongh 
the firm found things dull during the firet half of the year, matters 
moved very satisfactorily in the latter half, and at the beginning 
of 1905 the books showed more work on hand than for some time 


From the ELECTRIC AND GENERAL Втовиѕ Co., of Sunderland 
and Leeds, we have received a wall calendar well above the average 
in artistic merit. The idea that it is a calendar is forgotten in 


. studying the fine reproduction iu colours of the painting Entering 


Port," by Edward Moran. "There are some places where a calendar, 
severely bold and plain, showing dates and nothing more, is needed, 
but for certain surroundinge, something else, and that of the sort 
before us, is far preferable. This card is worthy of a place on the 
walls of any consulting engineer's or electrical trader's establish- 
ment, however palatial. We have also received а copy of the 
firm's fittings catalogue, together with a newly-issued supplementary 
fittings list. They have large and well-appointed showrooms, both 
in Sunderland and in Leeds, and are in a position to supply 
electrical fittings of every description of the best English manu- 
facture ahd latest design. 

The GzxXEBRAL ErEOTBIO Co, LTD, of Queen Victoria Street, 
E.C., has just issued a new switchboard list. It opens with 
illustrations of a number of examples of switchboard work done by 
the company for Penang, Kleinfontein, Gray’s Thurrock, Sneyd 
Colliery, and other light and power installations, and general 
descriptive matter follows, accompanied by many pictures end 
particulars as to prices relating to continuous and polyphase switch- 
panels, motor and accumulator boards, traction panels, feeder 
pillars, excitation columns, and all descriptions of switchgear. 
The compilation of the list has involved a great deal of work on the 
part of the d. E. O. publication department. We understand that this 
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separate section of the list has been issued owing to the demand ' 


for panels for traction and lighting systems, а department of the 
company's bueiness to which considerable additions have recently 
had to be made. | 


Colliery. Plant.—The electric pumping and hauling plant 
which the British Electric Plant Co., of Alloa, are i at the 
Alloa Coal Co.’s Bannockburn Colliery (see Erzo. Rev., December 
16th, 1904, р. 991) will be of a total of abont 1, 200 m.P. The work 
is being carried out under the supervision of the company's eon- 
sulting electrical engineer, Mr. Robert Sykes, of Glasgow. 


Prices Advance.—The Union Cable Co., Ltd., announce 
that, in consequence of the increase in cost of raw materials, they 
are compelled to raise tbe prices of their wires and cables. The 
discounts off price lists will now be as follows: 25 per cent. and 
10 per cent. 


Parliamentary.—Amongst the memorials which have 
been deposited in the Private Bill Office of the House of Commons, 
alleging non-compliance with standing orders by the promoters of 
certain Bills, are the following :—By Sir Walter Phillimore, Bart., 
against the Great Northern, Piccadilly and Brompton Railway (No. 2) 
Bill. It is alleged that Sir W. Phillimore and other petitioners 
being the owners of certain houses in Kensington and Westminster, 
have not had notices served on them intimating that their property 
will be interfered with. The Urban District Council of Liversedge 
are petitioniog against the Hickmondwike Improvement Bill, in 
which it is proposed by Olause 10 to enable the Heckmondwike 
U.D.C. to supply electricity in part of Liversedge. Itis alleged 
_ that this was not stated in the notice of tbe Bill. It is farther 


alleged that the intention to ask for power to supply electricity for 


tramways, is not stated in the Bill. 

Standing Orders —On Wednesday the first list of private Bills 
came before the Examiners in the House of Commons for proof of 
compliance with Standing Orders. 

Mr. Campion has 18 Bills before him, including the Southend and 
Colchester Light Railways, the Administrative County of London 
and District Electric Power Co., Halifax Corporation, Chariog 
Oross and Strand Electricity Supply Corporation (Power Supply), 
Dublin United Tramways, London County Council Tramways, and 
the Metropolitan Electric Supply Co. (Various Powers). It was 
found that Standing Orders bad been complied with in the case of 
16 of the Bills, but the hearing of the Halifax Corporation Bill was 


tponed till January 20th, and that of the Metropolitan Electric | 


pos 
Sapply Oo. (Various Powers) till January 25th. 

T the case of the rt and Fareham Tramways Bill, the 
notices were gone through, but the Bill was postponed till February 
16th for the necessary consents of the local authorities to be 
produced. | 
Mx. Jeune had 13 Bills before him, including. the Rhondda U.D.O. 
Bill the Aberdare Tramways, and the Cork Junction Railways. 
The Rhondda Bill and the Cork Railways Bill were ordered to go 
for firat reading, but the Aberdare Bill was postponed for farther 
consents. 2 


Trade Announcements. — Mr. H. A. Place has 
retired from partnership in the firm of Marryat & Place, 28, Hatton 
Garden, Е.С, and in future the business will be conducted solely by 
Mr. H. Marryat. The name will remain as before. ; 

The Union Electric- Co., Ltd., have taken over the electri 
department of tbe firm of Messrs. Moul & Co., 76-78, York Street, 
Westminster, from January 2nd. This department specialises 
in the men uring instruments, both for technical and scientific 
purposes, constructed Hartmann & Braun, and automatic 
and hand switches, and cut-outs, lightning arresters, &c, for 
every class of current, and for voltages up to 40,000. Mr. H. E. 
Moul will himselt join the staff of the Union Co. on the same date, 
as its technical manager. 

The name of the Schattner Electricity Meter Co., Ltd., has been 
changed to Engineering Instruments, Ltd., and the address in 
future will be 2725, Upper Street, Islington, London, N. The 
telegraphic address will be Instruvis, London, and the telephone 
number remains as heretofore. 

In our last issue under "New Companies Registered " we gave 
some particulars of the General Electric de France, Ltd. Mr. 
Lucien Espir, of11 bis Rue de Maubeuge, Paris (and 3, East India 
Avenue, London, E. O.), is circulating a notice to the effect that this 


company has been formed in conjunction with the General Electric , 


Co., Ltd., of London, which he has represented in France for some 
years. The new company commenced operations on January Ist, 
1905. 

Messrs. Griffith & Biliotti, electrical and mechanical engineers, 
8, John Street, Adelphi, W.C., ann our ce that they have severed 
their connection with the Torque Electrical Engineering Co. 

Mr. G. Farqubar has resigned his position of works manager to 
the Schattner Electricity Meter Co., Ltd., and has started business 
on bis own account, trading as The E. M. F. Co., 35, Whiskin 
Street, Clerkenwell. 


Stealing Fittings.—At the Guildhall on Monday, 
Frederick Burgess, 40, foreman wireman, Leonard Howell, 30, 
wireman, both in the employment of the Electric and General 
Engineering Oo., were charged with stealing electric fittings. Mr. 
Richardson, who prosecated, said these robberies were systematic, 
aud within the last three months the company had lost £2,000 
worth of property. Burgess was sent to prison for six months with 
bard labour, and Howell for two months. 


Liquidation.— Oreditors of the Electro Institute, Ltd., 
must send particulars of their debts, &c., to the liquidator, Mr. T. P. 
Wayt, 35, Edgware Road, London, by February 10th. 


Book Notices. Lockwood's Builders’ and Contractors 
Price Book for 1905. Edited by Е. T. W., Miller.. London: Crosby 
Lockwood & Bon. Price 4s.— This well-known annual needs no 
introduction or recommendation. It covers a vast field and contains 
ап enormous quantity of data and information relating to the 
building and allied trades. The electrical section has again been 
revised by Mr. A. P. Haslam, and offers no loophole for criticism. 
We have no doubt that the book will continue to be the inseparable 
desk companion of those interested in building, &c. | : 

Annuaire du Bureau des Longitudes, 1905. Paris: Gauthier- 
Villars, 1 fr. 50.—This fat little book, as usual, contains mass of 
general information of all kinds of value to engineers and scientists. 
This year physical and chemical data are omitted, to make room for 
geographical and statistical information; next year the converse 
will hold good. А special feature of the present issue is an article 
on the tides, by M, P. Hatt. | : 

"The Beginner's Guide to the Lathe.” The Model Engineer 
Beries, No. 25. By Percival Marshall. London: Percival Marshal 
and Co. 6d. net.— This interesting little book describes the 
lathe and its parts, the methods of holdiog and driving work, 
wood and metal turning, and the slide-rest, and a short chapter on 
drilling and boring in the lathe is given. For those who are 
making a first acquaintance with the lathe, this should prove a useful 
companion. | 

Натев Annual for 1905." Edited by W. Palmer, B.A. (Lond.) 
London: Hazell, Watson & Viney. 3s. 6d. net. 

" Die Abstimmung funkentelegraphischer Sender." By A. Slaby. 
Hälfte I. Sonderabdruck aus der Electrotechnischen Zeitschrift, 
1904. Berlin: Julius Springer. 

The Physical Review. Vol. XX., No. 1, January, 1905. Conducted 
with the co-operation of the American Physical Society. Lancaster, 
Pa; New York and London: Macmillan & Co. . 

“ British Standard Specification for Portland Cement." Report 
issued by the Engineering Standard Committee. London: Crosby 


‘Lockwood & Son. 2s. 6d. net. 


"Motors and Motoring.” Ву Н. J. Spooner. London and 
Edinburgh: T. C. & E. C. Jack. 1s. 

Messrs. Whitteker & Со. will shortly publish a new book entitled 
“Tbe Insulation of Electric Machines," by H. W. Turner and 
H. M. Hobart.—This work, we understand, is the result of many 
years’ practical experience with insulating materials, and of careful 
stady of their insulating properties. E 

“One and All Gardening for 1905." Edited by E. O. Greening. 
London: The A. & H. Association, Ltd., 92, Long Acre, W. C. 2d. 

“ Technical Education Return During the Year 1902-3.“ (Appli- 
cation of funds by local authorities) London: Eyre & Spottiswoode. 
18. 2d. 


For Sale. — The liquidator of the Industrial Storage 
Battery Syndicate, Ltd., is prepared to sell by tender the whole 
of the assets and undertaking of the syndicate in one lot. Some 


partionlars appear among our advertisements to-day. 


Smoking Concert.—On Friday, 18th inst., the first 
annual Smoking Concert of the staff of the works of the St. Helens 
Cable Co., Ltd., was held at Warrington. It was a very successful 
gathering, being attended by about 120. An excellent programme 
of music was arranged, the contributors being entirely drawn from 
the staff of the office and works. Unfortunately Mr. Kenyon, who 
wasto have presided, was unable to be present through indisposi- 
tion. A special invitation card was designed by the drawing 
office. 


Fire.—A fire occurred on Sunday evening in the lamp 
department at the Arc Works of Messrs. Crompton & Oo, 
electrical engineers, Chelmsford. Fortunately only slight damage 
was done. 


Installation Contraets.—The following contracts have 
been placed with Messrs, Foote & Milne, Ltd., of Westminster, 
S.W.:—For Pembroke Dockyard; Netley Hospital; King Edward 
VII/s Sanatorium; and for the central stations and complete equip- 
ment of the towns of Saffron Walden and Newquay. | 


і 


LIGHTING AND POWER NOTES. 


Arbroath.—A settlement has been arrived at between 
the T.C. and the Empire Electric Light and Power Co., in regard 
to a supply of energy for the lighting of the burgh. The B. of T. 
recently threatened that unless steps were taken to put into 
operation the prov. order obtained by the Council some years 
аро, the order would be cancelled. During the negotiations with 
the ccmpany, the Council repeatedly asked the Board to postpone 
the revocation of the order, and this was arranged. Now, however, 
the B. of T. has intimated the revocation of the order. It is 
calculated that this will mean а loss of £750 to the Council. In 
view of the agreement arrived at with the lighting company, which 
is anxious to proceed with the undertaking, the committee of the 
Council is endeavouring to get the Board to reconsider its 
decision. 


Ashton-under-Lyne.—The Board of Guardians has 
decided to consult an expert on the question of installing electric 
light plant at the Workhouse, it being considered that it might be 
more economical to!put down a plant than to take a supply from the 
Corporation mains. 
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Barrow.—The T.C. bas received sanction from the 
L.G.B. to the borrowing of £35,000 for B.L. purposes. 


. Batley.—The Corporation has decided to oppose the Bill 
promoted by the Heckmondwike U.D.O. for a prov. order, on the 
ground that the latter seek powers to supply in the Batley area. 


Beckenham.—On appeal against the assessment of the 
E.L. undertaking at £1,222, the amount has been reduced to ££00, 
and this figure has been accepted by the E.L. Committee. 


Bedwellty.—The Board of Guardians has adopted an 
electric lighting scheme for the Workhouse. A complete plant is 
to be installed. 


Birkenhead,—The T.C. has adopted the penny-in-the- 
slot meter system, 54d. per anit being charged for energy. 


Bishop Auchland.—At the Police Court on the 
16th inst, Joseph Wallace, miner, of Spennymoor, was charged 
with fraudulently obtaining a supply of electricity from the 
Northern Counties Electricity Supply Co, Ltd. Mr. E. Badcock, 
who prosecuted, ssid the defendant and others had a trick of 
inserting a pin between the wires and establishing a circuit, the 
energy not having to pass through the meter. Mr. Henry Pattick, 
the manager of the company, said that on December 28th he went 
into the defendant's house and saw tbe defendant's wife rush to the 
meter and pull something from between tbe wires, The lights had 
been burning for a month, but there was only 6d. in the meter, 
whereas there should have been 2s. in it. А fine of 20s. was im- 
posed on Wallace. | p | 


Bonchurch (I.W.).—The Parish Council has extended 
its agreement with the Isle of Wight Electric Light and Power Co. 
for the lighting of the district for another five years as from last 
summer. 


Brad ford.— The T.C. has adopted the recommendation 
of its Electricity Committee, and decided to carry out the works 
suggested in the report drawn up by Mr. Blackman after the recent 
breakdown. The total estimated cost is about £40,876. The work 
includes а scheme for the augmentation of the tramway distribution 
cables on the present system, and the installation of the high tension 
three-phase transmission system on the Stanningley and Manchester 
Road routes, at an estimated cost of £26,185; the introduction of 
the high tension system for general distribution to Wakefield Road, 
Park Avenue, and Otley Road areas, at an estimated cost of £4,432; 
and the provision of transforming plant at the works, at an esti- 
mated cost of £10,250. The question of purchasing a motor-car for 
the use of the electricity department, at a cost of £325, has been 
referred back. | 


Bray.—The extensions to the U.D.C. electricity works 
are now complete, and the new plant is giving great satisfaction. 
Considerable extensions to the mains have also been made and а 
large number of new consumers secured. The generating plant was 
supplied by Messrs. Johnson & Phillips, and the cables by Messers. 
Callender's Cable and Construction Co. The work has been carried 
out to the designe of Messsre, Robt. Hammond & Son, under the 
supervision of Mr. W. J. Sowter, the Council's chief engineer. 


Bristol.—The Electrical Committee has decided to con- 


struct a new sub-station near the junction of Pembroke and Down- 
field Roads, and to lay А bigh-tension cable as far as the Victoris 
Rooms. | "a 


Coulsdon.—The P.C. opposes the proposal to | request 
the Croydon T.C. to extend the electricity mains to the parish. 


Croydon.— The B.O. has received the sanction of the 
L.G.B. to the borrowing of the sum of £29,765 for electric lighting 
urposes. | ! | | 
: The Council decided, with & statutory majority of one, to 
promote а Bill in the next seasion of Parliament to enable it to 
extend the electric trams to Upper Norwood. Residents in this 
part of the district strongly opposed the extension. A meeting of 
burgesses was held recently, and by a large majority approved the 
decision of the Council. - 


Dundee.—The work of replacing the old feeders was 
commenced recently; the new cables are being put down from the 
station along Dadhope Crescent and Constitution Road, Tally 
Street, to Nethergate, and along Meadowside to Commercial Street. 


Exeter and Heavitree.— Exeter T.C. and Heavitree 
U.D.C. have come to an arrangement whereby the latter body is to 
apply fora prov. order for E.L. and lease it to Exeter, energy to 
be supplied at the rates existing at Exeter. At the end 
of 21 years Heavitree Council is to take over the plant ata valuation 
without any payment for goodwill. 


Germany.—A central electric lighting station is to be 
erected in the town of Priebus, Silesia. 


Gravesend.—The T.C. has decided to proceed with the 
application for a prov. crder enabling it to supply energy 
to Noribfleet without the U.DC.’s consent. As stated in the 
ELECTRICAL Review last weck, Northfleet Council bas resolved to 
oppose the application. 

Harwich.—Tbhe T.C., on January 11th, decided to re- 


quest the B. of T. to extend the time for carrying out the E.L. 
order until after the Dock Bill is presented to Parliament. 


Horsham.—Water in an inspection chamber was the 
cause of an explosion in the above town last week. 


Inverness.—Thbe North of Scotland Electric Light and 
Power Oo. has offered to light the central streets of the town at a 
charge of £16 per lamp per annum. The total charge would be 
£320 each year. 


Kirkcaldy.—The T.C. has decided not to light the town 
by electricity at present, but in case it should do so in the future, 
proposes that the street lighting cables should be laid while the 
cables for private lighting are being put down. It has also been 
suggested that a percentage upon the total cost should be paid to 
the Electric Bapply Corporation annually so long as the mains were 
not used, but upon electricity being adopted for street lighting this 
annual payment should cease. 


Lewisham.—The B.C. has received a letter from the 
the Sonth Metropolitan Electric Light and Power Co, Ltd, 
forwarding for consideration, tariffs for publié lighting by means of 
arc lamps. The matter is adjourned pending an inquiry in regard 
to gas ligbting. 

Lichfield.—The Т.О. has resolved to consent to the 
application of Messrs. Foote & Milne, Ltd., for a prov. order for 
E.L. within the city. Ву the agreement the Council consents to the 
revocation of its own order, obtained in 1901. Messre. Foote & Milne 
will repay the smount expended in procuring the order, vis., £175, 
the generating station is to be erected within the city, the Council 
is to have the option of purcbasing the undertaking asa going con- 
cern after the expiration of 10 years, and energy is to be supplied at the 
following rates :—Public lighting, 5d. per unit; power (Corporation), 
24d. per unit ; to ordinary consumers, for lighting, 6d. per unit; and 
for power, 3d. per unit. 


Neweastle-under-Lyme.—The TO. has adopted a flat 
rate of 3d, per unit for energy supplied to motors. 


New Zealand.—AUckLAND.—A report giving the coat of 
an electrical supply for the city has been prepared by Mr. J. Henry 
and was presented а month or two ago to the City Council. Estimates 
for installations of 750 xw. and 1,000 Kw. were given. The total 
capital required for the former is £48,255, plus an annual charge of 
£9,365, and for the latter £65,215 and £12,425. It is recommended 
tbat a start be made with plantof 300 xw. capacity capable of using 
the maximum output available from the destructor with a consump- 
tion of 30 tons of refuse per day, the buildings to have aocommoda- 
tion for а 750-кү. installation. The sum required for this would 
be about £29,500 ; 1,000 units per day would be available, and the 
cost of production would be about 4d. perunit. To supply outlying dis- 
tricteoverhead conductors are advocated, but for the city, underground 
mains Mr. Henry recommerids the three-wire system, at 440 volts 
between the outers; forsupply to suburbs much over a mile distant 
Írom the power house, 3,000 volts transmission, with sub-stations 
for low pressure distribution; and for scattered districts the нт. 
alternating system, with step-down transformers for each consumer. 
The total distributing network estimated for, is over five miles, 
exclusive of feeders. The question of obtaining a site near the 
Drury Coal Co.'s workings, where coal could be obtained at from 
бв. 6d. to 8s. 6d. per ton, as against 12s. per ton in Auckland, was 
considered by the expert, but owing to the additional cost of the 
24-mile transmission line, increased annual charges, &c , this scheme 
was not recommended. The estimate prepared by Mr. Henry of the 
on of buildings, plant and mains for the 750 xw. installation is as 

ollows:— 


Buildings эе ee ee ee ee ee eo ee £5,800 
Steam dynamos ee . ee oe ee ee ee 8,700 
коен ' өө es ee ee ee es eo ee ee 500 
ccessory plant <4 Sd oe ee ee oe 

Switchgear ae ee ee ee ee ee ee ee 1,400 
Supply meters ..  .. os «ce «ee ee ee 1,500 
Battery ae oe ee oe ee . е ө ә ee ae 1,700 
Arc lamps for three miles of streets at 29 lamps per mile .. 2,176 
Mains .. .. .. .. .. . 15800 

Total £46,255 


| ANNUAL CHARGES. 
£18,900 at 5 per cent. interest and 7 per cent. depreciation 5,796 
Management and wages . 3,800 
Coal (allowing for destructor refuse) 


Oil, Waste, water and stores ЯР ЯР ee 55 251 
Repairs and maintenance. és ae oe oe oe 223 
Sundries .. ee zi sce 


Total £9,865 


Northamptonshire.— The C.C. has decided, with the 
object of obtaining a clause protecting the Council as a road 
authority, to lodge an objection against the Rushden, Higham 
Ferrera, Irthlingborough and Thrapston (Rural) E. L. order. 

Tbrapston R. D. C. has also resolved to oppose the Bill. 


Norwich,—The T.C. has applied to the L.G.B. for & loan 
of £30,000 for the provision of mains, meters, services, steam turbine 
generator, surface condensing plant, superheaters, boilers and piping 
at the electric lighting works. 

The T.C. has reduced the price of energy for lighting from 5d. to 

44d. per unit. 


Yarmouth.—The T.C. has been recommended to install 
another 300-kw. engine, dynamo and boilers at tbe generating 
station at an estimated cost of £4,500. It is also necessary to double 
the condensing plant, aud for this £3,500 is required, while addi- 
Pm IE cables and house connections are needed at a cost of 


(Continued on page 105.) 
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THE ELECTRICAL EQUIPMENT OF. A LONDON HOSPITAL. 


Wurtz it must be admitted that medical electricity as а 


whole is less advanced in this country than abroad—mainly 
through the abuses practised in its name by quacks in the 
earlier days—there is no doubt that great progress has been 
made during the past few years. The British Electro- 
Therapeutic Society was formed three years ago, and now 
numbers over 160 members ; and most of our great hospitals 
have instituted departments for the treatment of diseases by 
electrical means. 

The latest of these is that of Guy's Hospital, St. Thomas 
Street, S.E. Here a complete installation of apparatus has 
been laid down, 
for almost every 
description of elec- 
trical treatment now 
іп vogue. We give 
herewith a brief 
account of the 
various gystems in- 
stalled, with illus- 
trations of the 
apparatus —the 
whole of which was 
supplied by Messrs. 
Lemmon & Oo., 
Ltd., of Hanover 
Square. 

No installation 
would be complete 
without the Finsen 
light apparatus for 
the treatment of 
lupus, which has 
been the means of 
effecting countless 
cures of that repul- 
sive disease since its 
introduction but a 
few years ago by 
Dr. Finsen — now, 
alas, no longer 
with us. 

Numerous  im- 
provements . have . 
been made in the 
construction of the apparatni all of which are embodied in the 
one here illustrated. Suspended from a strong support is an arc 
lamp of extremely high candle-power, around which is sus- 
pended a heavy metal cylinder, serving to carry the tele- 
scopes and the necessary pipes and taps for the water-cooling 
of the telescopes and compressors, through which the rays 
pass before reaching the patient. The telescopes are con- 
structed of brass barrel, with rock crystal lenses to concen- 
trate the rays of the arc lamp. At the end of each telescope 
nearest the lamp a space is left between two of the lenses, 
which: is filled with distilled water; around this a water 
jacket is fitted, to permit of the circulation of running water 
from the main supply, in order to keep it cool. The dis- 
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Еа. 1.—Ётиввн LIGHT APPARATUS. 


tilled water fulfils the double purpose of eliminating some of 
the heat rays, and of preventing the top lens from cracking 
owing to ite exposure to the great heat from the arc lamp. At 
the other end of the telescope, for a space of about 12 in., 
between two more lenses, is a column of distilled water, 
which absorbs further heat rays. Around the four telescopes 
are arranged couches on which the patients lie whilst under 
treatment ; the part to be treated is brought to the point 
of convergence of the rays through the telescope, and com- 
pressors consisting of rock crystal lenses, between which 
& stream of water is continually circulating, are preesed 
firmly on the skin, 
in order to render 
it aneemic, as the 
presence of red 
fluid would prevent 
the ultra-violet rays 
from properly pene- 
trating. Here occurs 
the final exclusion 
of the heat rays, 
and the chemical 
rays alone reach 
the patient. Byan 
ingenious arrange- 
ment, the fullest 
use is made of the 
light from the lamp, 
80 that the current 
consumption is 
about 50 amperes 
only, as against 70 
or 80, or even 
more, in the older 
types. 
The next illus- 
tration, fig. 2, shows 
a Finsen-Reyn lamp 
for lupus treatment 
of a single patient. 
The main features of 
its construction are 
very similar to the 
foregoing, there 
being an arc lamp of 
high candle-power, arranged to project its rays through a 
telescope for the elimination of the heat rays and the concen- 
tration of the chemical rays to a point where a compressor 
is used on the patient, as with the large Finsen apparatus. 
A special type of self-feeding arc lamp is used with this 
instrument, which has proved very satisfactory in working. 
The stand on which the apparatus is mounted is designed to 
give every possible movement and height required, and it is 
mounted on a wheeled base. 
Next follows an extremely useful lamp, also designed for the 
light treatment of lupus (fig. 3) ; this is a modification by 
the London Hospital staff of the French lamp, Lortet-Yenoud. 


The general construction consists of a stand having a 
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heavily weighted base, on which is mounted a hand-feed arc In this installation the direct current from the main supply 
ap The'rays from this lamp are projected through a is utilised both for the induction. coil and to actuate the 
double shield having two rock crystal lenses set in its motor of the mercury jet interrupter, through variable 


Fia. 2.—FiwsEN-REYN LIGET APPABATUS. Fia. 3.—LonTET-YENOUD (Lowpos HosPrrAL) Lamp. 


centre; between these circulates water from the main supply, resistances ; a switchboard is used in connection with them 
serving the same purpose as in the apparatus already mene for controlling the current, having mounted on it a volt- 
tioned, In the use of this lamp no compressor is required, meter and ammeter for reading the pressure and current 
as the part to be treated is pressed against the front lens of 
the shield. All the above light-converging apparatus are | 
also being successfully employed in the treatment of rodent 
ulér.- — 
Fig. 4 illustrates a cubicle fitted for the application of 


gt * 


Fig. 5.—Swrrok BOARD FOR GALVANISM, FARADISM AND 
Fia. 4.—HiaH FREQUENCY APPABATUS. ELECTROLYSIS. 


currents of high pressure and high frequency, which have supplied to the primary coil. From the secondary coil, 
been used with great success in rheumatism, arthritis, which terminates at the discharging pillars, wires are led to 
anæmia, nenrasthenic conditions, pruritus ani, and certain a spark gap and Leyden jars, where extremely rapid 3 
stages of pulmonary tuberculosis. nations of current are set up. The high-frequency curren 
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to в solenoid composed of windings. of thick copper The peculiarity of this system is that enormous voltages 
"wire, of which, by means of an ingenious arrangement, more and quite & heavy current can be used without danger to 
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‘Fie, 6.—SPECIAL HYDRO-ELECTRIC Barus. | Fic. 8.—H1aH FREQUENCY AND RONTGEN Ray APPARATUS, 


or less cán be inserted, controlling thereby the pressure which those under treatment. The processes of metabolism seem 
is utilised in the treatment, The current is applied through to be those principally affected by high-frequency currents, 

| The next illustration, fig. 5, shows a switchboard for 
galvanism, Faradism, combined current, and electrolysis. It 
consists of a polished marble base, whereon are mounted two 
resistance lamps with switches, a galvanometer with a shunt 
to increase the range of the instrument, a switch to reverse 
the polarity of the galvanic current, switch to allow a 
galvanic, Faradic, or combined current to flow from the 
terminals, Faradic coil with regulating primary and gecondary, 
and a special circular wire rheostat of 10,000 ohms resist- 


Fic. 7.—APPABATUS FOR VIBRATORY MASSAGE, 


vacuum tubes, where local treatment is desired, and by the 
condensation method when the general electrification of the 
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subject is considered necessary. Various other methods of ance, divided into 56 steps, this allowing of very fine grada- 
` treatment are also used, which need not here be described. tions of current. Great success has attended the application 
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of these currenta, in conjunction with a special arm bath, for 
writer’s cramp. In rheumatism, paralysis, neuralgia, &c., 
the treatment has also been found most efficient. 

Fig. 6 illustrates an interesting switchboard, specially 
designed by Messrs. Lemmon & Co. for Guy's Hospital. With 
this apparatus it is possible to apply galvanic, Faradic, 


prts 
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combined, and sinusoidal currents at the same time in 
different parte of the batb, or to different patients. Arranged 
‚оп а marble base are resistance lamps, galvanometer with 
shunt, voltage regulator, eircular rheostat, Faradic coil, 
current reversers and combiners, a specially arranged: plug 


board to transmit currents to seven points at once, and. 


a rotary sinusoidal-current generator, all worked by the 
current from the main | T 
circuit. Oases of.. 

rheumatism, paralysis, 
‘and mal-nutrition have 
derived much benefit 
from treatment by this 
means. 

Fig. 7 shows an 
ingenious and useful 
motor transformer, 
wound t» run on the 
105-volt direct current 
mains. Attached to 
one end of the shaft is 
a flexible cable with a 
ball attachment at its 
extremity; this ball 
vibrates with various 
degrees of amplitude, 
regulated by a collar 
arrangement, which 
can be moved round 
while the ball is in 
action on the patient ; 
the top of the ball 
is drilled with three 
screw holes to take 
variously shaped .elec- 
trodes for the local 
treatment of the 
smaller muscles, &c., 
where the ball itself 
would be too large. 
This form of massage 
treatment is now very 
largely employed in many cases where formerly manual 
methods were used, and it has been found that the resulta 
are much better, as the form of vibration is immeasurably 
superior to that which may be gained by any other means. 
Other advantages of the motor transformer are that it can 
be used to give a regulated sinusoidal current to light small 


lamps such as head-lampe, laryngoscopes, cystoseopes, &c., 
and also to render a cautery point incandescent. 

In fig. 8 is shown a cubicle fitted for high frequenc 
currents and Róntgen rays for therapeutic purposes. We 
have already spoken of the high frequency treatment, and 
will now briefly describe the X-ray arrangements. The 
induction coil utilised is of 12-in. 
spark length, with a dipper type mer- 
cury interrupter. The current utilised 
is a direct current from the main, 
through regulating resistances, for the 
coil and motor of the interrupter 
respectively, volt- and ammeters being 
in circuit to read the pressure and 
current used. There is a special 
feature about the arrangement of the 
X-ray tube itself for therapeutic treat- 
ment; the tube is mounted on a stand, 
and is enclosed in a transparent screen 
which entirely cute off the rays from 
both patient and operator, a most 
important desideratam. То permit 
the passage of the rays to the part of 
the patient to be treated, there is an 
orifice in the globular screen, to which 
can be fitted various tubes of the same 
material; through these the rays pass 
directly to the affected part only, thus dis- 
pensing with the use of lead-foil proteo- 
tion, which was formerly necessary to pre- 
vent burns. . The tubes can be sterilised, 
and the arrangement presenta other fea- 
tures of great value. The therapeutic value of the Róntgen 
rays is already well known, so that it is unnecessary to mention 
specifically the various forms of disease on which they 
exercise curative effecta. 

The remaining illustration shows yet another form of elec- 
trotherapy, namely, Franklinisation, or static electricity. The 
apparatus used in this case consiste of a Wimshurst machine 


HERTFORD: GENRBATING PLANT. 


with eight plates, each 36 in. in diameter, the power 
for driving them being derived from an electric motor con- 
neoted to the main circuit. This treatment is not used in 
this country to a very large extent, but abroad, especially in 
North America, much good work has been done with it. 
However, this method of applying;electricity.is coming more 
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into favour, and at Guy's Hospital, where the apparatus is 
installed, it is used for the treatment of rheumatism, nervous 
diseases, &c. 

The whole of the spparatus herein described is housed on 
the top floor of one of the hospital buildings, which has 
been set apart wholly for this purpose. The circuits to the 
various cubicles are controlled by a large main switchboard, 
erected by Messrs, Lemmon & Co., and connected with the 
main circuit of the hospital. We recently availed ourselves 
of an opportunity of inspecting the whole installation, and 
were exceedingly pleased to find how complete were the 
arrangements for applying the curative properties of electri- 
city for the alleviation of so many of the diseases of suffering 
humanity. BEL 

Many of our readers will, no doubt, remember the part we 


played in the exposure and suppression of the famous. 


Harness belt business some years ago; we rejoice that elec- 
tricity has now recovered ita good name, and is so extensively 
serviceable to mankind in therapeutics. ы 


HERTFORD ELECTRICITY WORKS. 


WHILST preparing an account of the power and traction 
systems of the north Metropolitan area a few months ago, 
we visited the generating station erected at Hertford by the 
North Metropolitan Electric Power Supply Co., to supply 
electricity in bulk to the allied Power Distribution Co. 
The illustrations on pp. 108 and 104 relate to the plant 
installed in this station. | 
The building is of brick, with a slate roof lined with 
matchboarding, and consists of engine and boiler rooms with 
battery room attached. Close by in а separate building are 
the offices. i 
_ Тһе boiler house contains two: Babcock & Wilcox boilers, 
having a combined evaporative capacity of 3,800 lbs. of 
water per hour, and equipped with superheaters, The 
boilers are hand fired with Ibstock hard steam coal, which 
gives very satisfactory results; bunkers facing the boilers 
provide for the storage of about 40 tons of coal, which can 
be delivered upon the stoking floor through sliding doors. 
The chimney shaft is of brick and steel, 70 ft. high. | 

The feed water is derived from a shallow well, kept full 
by percolation from the Lea, and is pumped пр by a pulso- 
meter into a tank over the boiler house, capable of holding 
about 14,000 gallons of water. The town supply is also 
available in case of need. In either case the water is of 
good quality, and the scale formed is soft and easily removed. 
'The feed water is heated by а Wheeler heater, receiving the 
exhaust steam from the auxiliaries, but a separate cold feed 
is also provided. Space for two more boilers is available in 
the present boiler house. The steam drums are connected 
by а pipe, from each end of which a branch is taken to one 
of the engines. | | | 

There are in the engine room two generating sete, supplied 
by the Brush Electrical Engineering Co., Ltd., each consisting 
of & Mordey four-pole dynamo coupled direct to a 
Raworth “ Universal" engine, and having an output of 
100 KW. at 460 to 500 volts, when running at 300 r.p.m. 
The dynamos are compound wound, in case they may be 
required for traction; the armatureseare of the chord-wound 
type characteristic of the Mordey machines. The engine 
and dynamo are mounted on a combined bedplate. The 
temperature of the superheated steam is 400° Е. i 

In the básement there is a condensing plant consisting of 
a Blake & Knowles jet condenser and pumps, combined with 
a large oil separator of the baffle-plate type. The con- 
densing water i8 brought from ànd returned to the river in 
cast-iron pipes. 

Space for a 200-Kw. set is allotted in the engine room, the 
foundations being already set. The engine room is traversed 
by a 5-ton crane, 

The switchboard, which faces the engines, comprises six 
slate panels, and was supplied by Messrs. Veritys, Ltd. The 
first two panels carry positive and negative single-pole 
switches, ammeters, I. T. E. no-load circuit breakers, Thomson 
meters and shunt regulators, for the two dynamos. . The 
third panel is fitted with battery, volt and ammeters, bar 
voltmeters, battery and booster main switches, and the bat- 


= 


‘to avoid unneces 
роле by the Administrative County of 


tery regulating switches (each for 21 regulating cells, next to 
the neutral wire). Booster field regulators are also provided. 
The next panel carries the balancer and booster switchgear, 
and the mid-wire ammeter, &c., while the two remaining 
ps are allotted to the three feeders, which are controlled 
y positive and negstive switches and fuses, a.d moving- 
coil ammeters, which can be coupled on either pole. On 
the wall close by, are the pilot. voltmeters, ampere-hour Aron 
meters for the batteries with charge and discharge dials, and 
the station lighting switchboard. 
- The balancer-booster consists of four machines coupled 
together, the two in the middle being the balancers, with an 
output of 20 Kw. each, and those at the ends the boosters, 
rated at 90 amperes, 10—110 volts each, at 1,100 r.p.m. 
This set also is of the Mordey type, supplied by the 
Brush Co. . 5 | Ju MEE. 

The battery comprises 250 cells, supplied by the Hart 
Accumulator Co., of their 17-plate type, having a capacity 
of 250 ampere-hours at 45 amperes. It is housed in a well- 
lighted room immediately behind the switchboard, so that 


the connections are as short as possible. 


The feeders аге all triple-concentrio, and the -distributors 


. three-oore, insulated with vulcanised bitumen and armoured. 


They were supplied by Messrs. Callender's Cable and Con- 
struction Co., Ltd., and were laid in wood trovghing filled 
up with bitumen on the solid system. Disconneeting boxes 
are provided at intervals. ET 

There were at the time of our visit 158 consumers, with 
the equivalent of 5,971 8-с.р. lamps connected, and motors 
of about 40 н.р. · There are also ten arc lamps used for 
ең lighting ; these are replaced at midnight by glow 
amps on the same posts. The arc lamps are of the 
Reason Oo.’s twin-carbon type. 

Mr. С. F. Butler, A. M. I. E. E., is the managing engineer, 
and to him we were indebted for the foregoing particulars 


on the occasion of our visit. 


. LIGHTING AND POWER NOTES. 


(Continued from page 100.) 


Londen.—SnmonzprrCH.— The E.L. Committee of the 
В.С. has submitted a report dealing with the growth of thesupply, 
and pointing out the necessity of installing additional plant at the 
Whiston Street station, where space exists for extensions. Two 


schemes are proposed: — (a) Two steam turbo-generators, each of 


1,000 Kw. capacity, with all necessary condensers, pumps, boilers, 
superheater, stoam and water pipes, switchgear, balancer, and 
underground mains, at an estimated cost of £37,000. (b) Two 
steam turbo-generators, each of 1,500 kw. capacity, with all neces- 
sary plant and accessories as get out above, at an estimated cost of 
£46,000. The Committee suggests the expediency of visiting turbine 
stations in operation, before coming to я decision.—The report was 


adopted. 


FunLHAM.—With a view to converting the present gas lamps 
into incandescent electric lamps, and at the same time making 


provision for private customers, the Electricity Committee of the 


O. proposes to lay mains іп 88 streets at an estimated cost of 


“£2,706. In these streets, 193 public gas lamps are to be converted 
into incandescent electric lights at an estimated cost of £1 15s. per 


lamp. К. 
PanwoxDeny.—Mr. A. P. Trotter has reported upon the explosion 
which occurred in Bermondsey Street in December last, owing to a 


heavy short; and the B.O., in accordance with the suggestions made 


by hím, and recommended by the electrical engineer, has resolved 


to efficiently ventilate the four feeder pillars, and to provide fuses 


for interconnecting the network. 
MUNICIPAL ConFERENCE.—Almost all the Metropolitan Borough 


- Councils were represented at a conference held last week in the 


Shoreditch Town Hall, to consider what joint steps should be taken 
expense in regard to opposing the Bill to be 

London and District 
lectric Power Co. During the course of the proceedings it was 


stated that the powers sought by the Bill for generating and 


supplying electricity, and to break up the roads for such purpose, 


. would seriously prejudice the local authorities, both where the rate- 


payers’ money had already been invested in electricity under- 
takings, and even where it had not, by causing inconvenience to the 
publio by the additional breaking up of streete The Bill, it was 
further asserted, is now backed by a strong financial combination, 


‘which makes ite chances much greater than a similar but less 


ambitious scheme which failed two years ago. Tne Conference 
unanimously decided to oppose this and the other electrical Bills 
relating to London, which are to be promoted next session. 
CAMBERWELL.—The Finance Committee of the В.О. reports 
that the Council, on November 30th, having considered 
the refusal of the B. of T. auditor to hear it with reference 
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to the audit of the acconnts of the County of London Eleetric Light- 
ing Co., agreed to the suggestion of the L. O. O. that the B. of T. should 
be requested to make regulations under Section 8 of the company's 
order enabling the Board to direct the anditor to take into acoount the 
` circumstances of the company, in allocating the capital expenditure 
between the areas of the various local authorities in which the com- 
pany is operating, in order that any party interested should be 
allowed to appear and be heard before the auditor. A communica- 
tion waa y addressed by the town clerk to the B. of T. on 
these terms. The B. of T. replied that № was not prepared to make 
regulations in the direction suggested. As this is a matter which 
will no doubt affect other boroughs as well as Camberwell, the Com- 
mittee decided, subject to the овар! sanction, that the B. of T. 
should be again approached and asked to réconsider its decision, and 
that a copy of the Camberwell Council's communication, and of the 
Board's reply thereto, should be forwarded to the L. O. OC. and to 
those boroughs over whose area any company is authorised to 
supply, with а d er that they will assist by making similar repre- 
sentationg to the В. of T. 

Pappme@ron.—Permission was given by the В.С. on Tuesday to 
the Metropolitan Electric Supply Co. to lay mains from Amberley 
Road to Queen's Mews, on condition that the company undertake to 
strengthen the footbridge in Formosa Street to carry the additional 
weight, and that should a reconstruction be rendered necessary, 
the company will bear a proportion of the cost. 

Ізглматоя. ТЬе Lighting Committee, in order to provide work 
for the unemployed, has decided (subject to the usual sanction) that 
conduits and mains be laid along Holloway Road at an estimated 
cost of £2,800. These conduits will be required, it is expected, in 
about 12 months to meet the increasing load in Upper Street, ines- 


much as the conduits in that thorongbfare, which were laid in 1895, 


are congested, no addition having siuce been made. 

Sr. PANCRAS.—T'he B.C. bas decided to lay a main for equalising 
the pressure in the Prince of Wales Road and Chalk Farm districts 
at an estimated cost of £2,850. It has also agreed to take up the 
balance (£7,515) of the electricity loan of £28,580. The electrical 
engineer submitted a report on methods of popularising the use of 
electricity, by lying energy at cheap rates during the hours of 
light station lo Mr. Baynes suggested that a system of day load 
supply should be established for lighting purposes at the same rate 
as for motive power, provided that the supply is not taken 
between the hours of 4.30 and 830 p.m, these being the 
hours approximately of peak load; any current drawn from 
the mains during the hours of peak load to be charged at the 
rate of 6d. per unit. That day load shail only be available to 
customers who will guarantee to burn during the business hours of 
the day not less than 10 lamps in tbeir oellars or at the back of 
their shops, as the case may be. Charges for extra meters and 
switching-over gear to be borne by every customer availing bimseelf 
of these specially low rates. All customers receiving current under 
these special rates will be liable to be cut off at any time that 
circumstances may necessitate, in a similar way to the special low 
motor rates now in force. Witbont discussion, the Council sgreed 
to adopt the proposals. : 

 Plymouth.—At the last meeting of the B.C., Mr. 
Radford said a deputation representing the Amalgamated Society of 
Engineers bad appeared before the Hllectricity and Street Lighting 
Committee and complained of the non-employment of bond fide 
engine fitters at the electricity works. Tbe Committee resolved 
that the society be informed that the existing arrangements at the 
electricity works were conducive to the efficient working of the under- 
taking, and that it saw no reason to interfere, but that if in the 
future the deputation desired to make any specific complaint, the 
Committee would give it consideration. 

The Committee endeavoured to get from the deputation a defini- 
tion of what а bond fide engine fitter was, and, as far as the Oom- 
mittee could understand, it was a pereon who had served an appren 
ticeship and continued to pay a subscription to the society. If 
these were the conditions, then the Committee had not bond fide 
engine fitters at the works. But the Committee knew that it 
employed at the works men woll adapted for their duties—men 
who were engineers of ripe experience. There was one particular 
man against whom the deputation evidently aimed; а man who 
helped to build the engines he was now workiog. That man had 
been in the employ of the Committee for six years, was constantly 
taking the engines to pieces and putting them together, and his 
work gave satisfaction in every way. The Committee was satisfied 
that the works were being conducted ina most efficient manner. 

The report of the Committee was adopted. 


Radeliffe.— The U.D.C. has applied to the L.G.B. for 
a loan of £10,000 for the provision of motors, arc lamps and elec- 
tric radiators for hiring out, and for the wiring of consumers’ 
premises on the deferred payment system. 

The Council has decided to ascertain the demand for energy in 
the Ohapelfield district, and the cost of extending the mains there. 


Retford.—The B. of T. has again written to the T.C. 


inquiring what steps have been taken to carry out the E.L. order 
obtained in 1899. 


Richmond-on-Thames.—The Т.С. has requested the 
local E.L. company to improve the supply of energy, and to sub- 
stantially reduce the price, which at present is 6d. per unit for 
lighting and 24d. per unit for power. 


Rochdale.—The T.C. has applied to the L.G.B. for 
sanction to borrow the sum of £42,405 for the purpose of extending 
the electricity works in Dane Street. The extensions in Dane Street 
were commenced a few months ago, 


Runcern.—The U.D.C. has decided to transfer its 
B.L. order to the 8 paa ва y 5 чат ана 
undertaking to repay £274 expe y п obtaining 
the order. The Council will have the option of purchasing the 
undertaking at the end of 14, 21, 28 and 35 years, and at the 
end of any subsequent seven years. 


Surbiton.— The U.D.C. has decided to apply to the 
B. of T. for & prov. order to extend the limits of supply to those 
parts not included in the area defined by the 1891 order. It was 
stated that a balaace-sheet would probably be received from Mean. 
Callsnders in а few days, showing the full returns of the year'e 
working. 

Taunton.—The Т.С. has resolved to obtain the services 
of an expert in regard to the assessment of the electric lighting 
undertaking. On the appeal made by the town clerk in January 
last against the aesessment made in August, 1903, when the amount 
was raised from £750 to £2,598, the Assessment Committee resclved 
Ао reduce the latter figure to £1,130. This appears not to be eatis- 
factory to the Council, which places the outside figure at- which the 
works could be assessed, at £1,000. 


Thornaby-on-Tees.— At the meeting of the T.C. on the 
10th inst., a letter wae read from the Cleveland and Durbam 
Electrical Supply Co., stating tbat it wculd be able to supply 

wer in the neighbourhood early in the year, and asking if the 

uncil was p to proceed actively under ite order of 1902, 
and also if it would be prepared to negotiate for the transfer of its 
powers to the company. The matter was referred to the special 
Electricity Sub-committee. 


Torquay.—An adjourned L. G. B. inquiry was held on 
January 12th, relative to the application of the T.C. for a loan of 
£42,000 for the erection of a new E.L. and power station in Upton 
Valley. There was considerable opposition. 


U.8.A.—BarrIMORE, Mp.— The U.S. Electric Light and 

Power Co. is taking stepa,to consolidate the local lighting and power 
lants, 

á New Yorx Ciry.—The mayor, Mr. MacClellan, bas introduced a Bill 
into the New York State Legislature advocating the establishment 
of a municipal lighting plant, not that he is in favour of municipal 
trading, but on account of the existing conditions of service ав to 
the price and absence of competition. One of the City street- 
cleaning commissioners referred to the refuse burned iu London for 
generating steam in electricity works, and stated that New York's 
daily refuse amounted to 5,500 tons. 


Weybridge.—The U.D.C. on January 11th decided to 
oppose the application of the Urban Electric Bupply Co., Ltd., for 
E.L. powers in the district. 


Whitwood.—The U.D.C. has sealed a memorial to the 


B. of T. requesting it to grant the Council & prov. order for 
electric lighting. 


Willesden.—The L.G.B. has sanctioned the borrowing 
by the U.D.C. of £2,801 to defray excess expenditure in connection 
with the electricity undertaking, and £15,000 for extension of 
mains. Including these two sums the total loans sanctioned for the 
undertaking, amount to £157,441. Of this the Oouncil has 
borrowed £125,600. It has been resolved to borrow the balance, 
£31,841. 


Wimborne.—The U.D.C. has assented to the Bourne- 
mouth and Poole Electric Supply Co. applying for a prov. order to 
supply its district. 


Windsor.—The T.C., with the object of protecting its 


' interests, has decided to oppose the application of the local electric 


lighting company for a prov. order seeking powers to supply energy 
to the outlying districts. 


Woking.—The U. D. C. bas resolved to oppose the appli- 
cation of the Electricity Supply Co. for powers to extend ita area 
of supply so as to include the Urban and Rural Districts of Chertsey, 
which would affect the Council's interests, i 


— —— «(C 
TRAMWAY AND RAILWAY NOTES. 


Belfast.—A special meeting of the Tramways and Elec- 
tricity Committee was held on 11th inst. in connection with the 
taking out of quantities for the power station, and also some 
arrangements in connection with the preparation of the contract 
and its signature by both parties. Sir Daniel Dixon presided. The 
town clerk, city surveyor, electrical engineer and tramway manager, 
reported upon the drafting of the contract, and Mr. Jobn White 
and Mr. A. Н. Beatty representing the firm of Messrs. J. G. White 
and Co., Ltd., who were present, undertook to have all the sections, 
including the third engine, for which a period of 10 months had 
been allowed, ready within nine months from December 31d. In 
return the Committee, in consideration of this expediting of the 
engines, agreed to reduce the amount of retention money by 50 per 
cent. after £54,000. Messre. White’s representatives, in reply to 
the town clerk, also stated that they expected to be in a position to 
commence the street work on February lst, and to push rapidly 
ahead. They wished to inconvenience the city of Belfast and ita 
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trafic as little as possible, and qonsequently did not intend to open 
up thoroughfares until they had all the material ready for the rapid 
completion of the permanent way, 


Birmingham.—Good progress is being made with the 
overbead work on the Small Heath to City route, and it is antici- 
pated that the cables will be laid in time to commence running the 
electric cars in place of the present steam cars early in February. 


. Dalkeith.—There is à movement on foot for the forma- 
tion of a syndicate with the view of constructing au electric tram- 
way system between Nether Liberton—the terminus of tbe Edin- 
bargh cable car system on the south side—and Dalkeith. The dis- 
tance is four miles, and the villages of Losswade and Newton 
Grange would be embraced, and possibly Bonnyrigg.. Provost 
Ohisholm, of Dalkeith, is mentioned as one of those taking an active 
interest in the proposed scheme. 


East. London Railway.—The report of the directors 
just iesued вау»: —“ Anticipating the electrification of the Metro- 
politan and the Metropolitan District Railways, and consequent 
suspension of their through train services over the line, a tem- 
porary scheme for future working and schedules of new train 
services have been agreed.” 


Glasgow.—A letter has been received by the T.C. from - 


the secretary of the Scottish Amalgamated Society of House and 
Ship Painters, objecting to the employment of men who were not 
painters by trade, for the repainting of tramway poles. The letter 
is under consideration by the Tramways Committee. 


Gloucester.—The tramway manager evidently knows a 
good thing when he sees it, for he recently recommended the City 
Council to have the ELECTRICAL REVIEW, and two of our esteemed 
lar id contemporaries placed in the mess room of the employés 

pt. 


Great Northern, Strand and Piceadilly Tube Rail- 
way. —A delay of serious importance to the travelling public has 
occurred in the completion of the Great Northern and Strand and 
Piccadilly and Brompton connection of the tube railways of the 
metropolis, owing to a disagreement between the promoters and 
the London County Council, the latter having refused sanction for 
continuation of the work except under certain conditions.— Times. 


Jarrow-on-Tyne.—At the meeting of the T.C. on 12th 
inst., a communication was received from the Board of Trade, 
enclosing a copy of a letter from the solicitors to the promoters of 
the Jarrow and District Light Railway Order, 1901, regarding the 
proposed extension of time for completing the work. It had been 
stated that the company had not made any sign of their intention 
to lay the tramways, with a small exception, but the facts were that 
the company had already spent more than £10,000 on the scheme, 
and, in addition to purchasing property, had completed both 
abutments of the proposed bridge over the River Don, having 
obtained delivery on the spot of the girders, and had practically 
completed the railway on either side of the bridge. But for the 
appearance of a crack in one of the abutments, the construction of 
the bridge would before this have been actually completed. The 
company therefore thought they had shown sufficient ground to 
justify their request for an extension of time for the completion of 
the railway and works, as they were not likely to allow the capital 
embarked in the echeme to lie idle longer than was necessary. In 
these circumstances the Board of Trade wrote stating that they had 
made an order sanctioning an extension for 12 months of the period 
for completing the lines authorised under the order. 


Little Hulton.— The U. D.C. has decided to oppose the 
application of the South Lancashire Tramways Co, for an extension 
of a year in which to construct the electric tramways in the 
district. 


London.— The Рагу Chronicle, referring to the statement 


of a correspondent that there was a scarcity of cars on the South 


London Tramways service, has ascertained that the reason why more 
cars are not run, is that the temporary generating station cannot 
supply more power. The Council is pushing on as fast as it can 
with the new generating station at Greenwich, but it will not be 
completed for some time yet. In the meantime the Council is using 
all the power it can get. 


Lyons.—The Paris correspondent of the Financial Times 
says that a Grenoble electrical company, known as the Société 
Grenobloise de Force et de Lumière, proposes to bring a continuous 
high-tension electric current from Moutiers, in Savoy, to Lyons, a 
distance of 110 miles, with a view of supplying the whole of the 
motive power for the Lyons tramways. The power to be trans- 
mitted would be 6,300 H.P., supplied by a waterfall of 65 metres. 
The voltage at.Moutiers would be 56,960 volts, and 50,000 volts 
at the Lyons end. 


Neweastle-on-Tyne.— At a meeting of the Tramways 
Committee on the 12th inst., it was decided to instruct the city 
engineer to prepare plans for the extension of the tramways from 
New Bridge Street to the Sandyford Estate vid Clarence Street, 
Bhieldfield, and also for the extension of lines to Scotswood. 


New York City.—Our New York correspondent writes :— . 


" The blizzard on January 3rd caused much delay on the local 
trolley lines, especially in the suburbs. The demand on the 
capacity of tho subway was enormous, the estimated total of pas- 
bert bet carried being 400,000. Carefully-prepared statistics show 
that between 5.30 p.m. and 6.30 daily no fewer than 36,000 patsengers 


cross Brooklyn Bridge in the electric cars. This number is three 
times the official carrying capacity of the structure. On December 
3186 the first car from New York to Brooklyn crossed over the | 
Willimaburg Bridge, traffic in the reverse direction having been in 
operation for several weeks.” | 


New Zealaud.—AcCcKLAND.—A deputation from the 
Grey Lynn B,C. waited recently on Mr. Hausen, of the Auckland 
electric tramways, and urged the company to extend ita lines to 
the Counoil's district. This extension has been practically decided 
upon, but if terms with the Mount Eden Road can be come 
to, lines in this district will be put down first. 

WzLLINGTON.—The ratepayers of the Melrose Ward have 
anthorised the City Council to construct extensions of the tramway 
system to Island Pay, Kilbirnie and Brooklyn. Plans, &., bave 
been drawn up, we understand, but so far it has not been decided 
whether the work will be carried out by contract or by day 
labour. The amount of theloan, £77,000, for carrying out the 
extensions, is being raised locally. i 


North Wales.— According to the Liverpool-Daily Post 
and Mercury, the task of electrifying the Snowdonian valleys is 
progressing, and before the advent of summer there will be laid a 
network of electric wires and cables through some of the prettiest 
bits of scenery in North Wales. The power station at Liyn Liydaw 
has been nearly completed. "When the tunnels through the Pass of 
Aberglaslyn have been completed the line will be practioally ready, 
so that there will be a direct communication from Carnarvon vid 
Dinas and Beddgelert to Portmadoc. . The: narrow gauge railway 
is being electrified ; the overhead wires are being erected, and the 
whole of the new rolling stock is on order. The power lines bave 
been laid not only along the route of the railway, but through the 
Nantlle valleys. Many of the quarries, both here and in Festiniog, 
will be worked by electricity, for the owners, having been con- 
vinced that they will be able to save at least 25 per cent. in the 
working of the hauling and pumping, will discard steam and order 
electric power. 

Nottingham.—A meeting of ratepayers has approved 
the proposal of the Corporation for the promotion of a Bill in the 
next session of Parliament for the extension of the present system 
of electric tramway traction in the city, and the carrying out of 
works of street improvement at an estimated cost of abont £100,000. 
The new lines are designed to meet the wants of the eastern district 
of Nottingham. 


Ossett.—The Corporation has approved of a plan sub- 
mitted on behalf of the Wakefield and District Light Railway Co. 
for another line between Ossett and Wakefield. Owing to the 
cutting up of the road between the metals, the Corporation has 
recommended the company to pave between the lines with setts. 


Rushden.—The B.E.T. Oo. has informed the U.D.C. 
that they will soon be in a position to construct the tramways con- 
necting Wellingborough, Raskden, Higham Ferrars and Raunde, 
but owing to the great expense involved they proposed to abandon 
that portion of the scheme running from Irchester Road into 
Rushden. The Council has protested against the abandonment of 
any portion of the scheme. 


Spen Valley.—Notice is given of an application to the 
B. of T. for the transfer of the undertaking authorised by the Spen 
Valley Light Railway Order, 1901, from the B. E. T. Oo, to the 
Yorkshire (Woollen District) Electric Tramways, Ltd., with the 
exception of that portion of the tramway which is in the Borough 
of Dewsbury. The latter 1а to be transferred from the B.E.T. Co. 
to the Dewsbury T.C., in consideration for the sum of £50,500. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephone Department.—The first annual 
conversazione of the Corporation Telephone Department took place 
at the Old Ship Assembly Rooms on 13th inst., the Mayor (Alderman 


 Blaker) and other members of the Corporation being present. 


Cape to Cairo Telegraph.—In a description of the pro- 
gress which is being made with the Cape to Cairo telegraph, a 
writer in the Glasgow Herald states that the line has now reached 
Udjidji, the capital and chief town of German East Africa, which 
is on the eastern shore of Lake Tanganyika. For the moment con- 
struction work is suspended while the route northwards ів carefully 
sarveyed and the sections of the line that have been erected are got 
into thorough working order. When the work of construction is 
recommenced the route will probably be along the eastern shore of 
the Victoria Nyanza, and will then strike due north to the town of 
Rosares, which is the southeramost point of the Soudanese tele- 
graph system. A junction will be effected here between the two 
lines, and the scheme for a Cape to Cairo" telegraph will then be 
an accomplished fact. The engineers of the line are, however, 
faced with & difficulty in their preparations for carrying it forward 
from Udjidji, inasmuch as the country for а distance of nearly 100 
miles through which the line would have to pass is very swampy, 
and quite unfit for the erection of a telegraph wire. It was at first 
thought that a wide detour would baveto be made at this point in 
order to escape this region, but the inetallation of the Marconi 
system of wireless telegraphy, in order to bridge over this inhospit - 
able Belt of country, is now proposed, 
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Glasgow  Telephones.—The Corporation Telephone 
Department has agreed to erect as an experiment six combined 
‘telephone offices and police signal boxes throughout the City. 

A special Sub-committee of the Corporation Telephone Com- 
mittee has been appointed to confer with the representatives of the 
Olydebank Т.С. on a proposal to get (1) telephone underground 
wayleave facilities in Clydebank, and (2) the introduction of tele- 
phones in public buildings in that burgb. 


Newfoundland Telegraphs.—A Reuler telegram from 
Toronto states that the Board of Arbitration has delivered а sealed 
award, to be made public on 3rd prox., on the question of the award 
to be paid to the Reid Syndicate hy the Newfoundland Government 
as compeneation for the acquirement of the telegraph system. 


Telegraphic Interruptions and Repairs :— 


CABLES, IW?ERBUPTED, REPAIRED. 
Trinidad-Demerara (No. 1) .. „ Aug. 96, 1901 .. = 
Trinidad-Demerara (No. 2 .. Deo. 18, 1904 Jan. 17 


Domainica-Marunnique .. ee se А өө Мау 7, 1908 ee oe 
B. Lucis- Martinique eo ee ee ee ee May 7, 1903 oe ee 
Oayenne-Pinheiro  .. А 


eo ee ee ee Aug. 18, ео ee 
Issa (Yemen) Camaran  .. oe „ Oct, 99, 19003 „ ER 
Tarifa-Tan ee ee ee өө ee ee Jan. 18, 1904 ee ee 
Closed E asaki .. ee e» Feb. 9, 1904 ,. s 
, Port Arthur-Che u ee ee ee ee Mar. 9, 1904 ee e. 
Paramaribo-Cayenne .. PM as ра .. July 19, 1904 .. 
Sitka-Valden . . Nov. 11, 19 
Cape Haiti-Puerro Plata e» ee .. Deo. 25, 1904 бэ. 
Assab-Perim ee ee ee ee Dec. 26, 1901 se Jan. 14 
Jamaica-Colon .. А ae .. Jan. 5, 190 ix 
LARDLINXES., 
Cartagena-Baranquilla T о .. "Рес. 8, 1900 .. 3 
Puerto- Barrios Ps s ee July 28,1902 .., ; 
Kertch-Souteboum eo ee ae Sept. о, 1904 ег ee 
Fao route .. T ee T .. Jan. 11,1905 Jan. 12, 
Saigon- Bangkok ee .. Jan. 11,1905 .. Jan. 11 
Bhamo route beyond Tali .. Jan. 15,1905 ,. m 
Rome-Pera m P s АУА ee Jan. 16, 1905 
vía Batoum-Elarich-Fao-Hanekin .. .. Jan. 16, 1905 


Telephones v. Telegrams.—The Standard says that no 
surprise whatever ie felt by chief officials at the Post Office in view 
of the rapid development of the telephone system, tbat the number 
of telegrams should bave so markedly decreased ; but they hope that 
when the Government has been put in possession of the various 


local exchanges (the provincial trunk lines being already in the- 


hands of the Postmaster- General), an expansion of the Government 
telephone business will amply make up any falling off in the 
revenue from the telegraphs. 


Wireless Telegraphy.—The U.S. Navy Department 
has established a well-equipped school at the Brooklyn Navy Yard 
for instruction in wireless telegraphy. 

It is stated that the Marconi Co. has entered into an eement 
with the Oceanic Steam Navigation Co., Ltd. (White Star Line), for 
the equipment of six of the White Star Line vessels with Marconi 
wireless apparatus. The names of the vessels to be fitted are:— 
Oceanic, Celtic, Baltic, Cedric, Majestic and Teutonic. 

The Post Office Circular of December 30th last, dcals with Tele- 
grams to and from Ships by Wireless Telegraphy.” From the 
various conditions, the following notes have been compiled :—The 
name of the wireless station to be counted as one word in the 
address. The word Radio,” which is not charged for, is sent in 
the Service instructions. Telegrams cannot be accepted for trans- 
mission to any wireless station at an hour when it is not in com- 
munication with the Postal Telegraph system. The office of origin 
in the case of a telegram handed over to tbe Postal Telegraph 
system from the North Foreland wireless station should appear in 
the delivered copy as " Radio—North Foreland,” and soon. Attention 
ів drawn to the fact that an inward telegram can only be repeated 
from the wireless station, and not from the ship. The wireless 
stations quoted are Orookhaven, Lisard Malin Head, Niton North 
Foreland and Rosslare. 

The first returns of the new working arrangement between the 
Marconi Co. and the Post Office show that the public have 
availed themselves to a large extent of the services of wireless 
telegraphy. 

According to Ње Novoye Vremya, Captain Clado in a discussion 
in that paper on the probabilities of a siege of Viadivostock, lays 
stress on the excellence of the wireless telegraphic apparatus in 
existence af that town, which places it in direct touch with 
Khabarovsk and Kbarbin. 

According to a Laffan telegram from New York, arrangements 
are being made to fit up trains of the New York Central and Lake 
Bhore Railroads with wireless telegraphy apparatus. Experiments 
have proved satisfactory in connection with the signalling system 
and wireless service combined, in warning drivers of any danger. 

Oa Wednesday. lecturing at the Society of Arte, Captain Lionel 
James, of Times wireless telegraphy fame, said that the possibilities 
and dangers attending the use of wireless telegraphy in war corre- 
spondence were «o great, that in future all such communications 
during military and naval operations would be controlled, he con- 
jectured, by international law. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia.— February 7th. Tenders will be received at 
the office of the Deputy Postmaster-General, Me!bourne, for (1) 
3,500 trunk line multiple jacke, in strips of 20; (2) 1,320 yards of 
64 wire wool insulated switchboard cable. Specifications at the 
General Post Offices at Melbourne, Sydney, Brisbane, and Adelaide. 


` Bedwellty.—January 26th. The Guardians are inviting 
tenders for a complete electric light installation at their Work- 
house, Tredegar. Section 1.— Steam dynamos, booster, battery, 
switchboard and motors. Section 2.—Cables and wiring. Con- 
sulting engineers, Messrs. Herbert Lewis & Fletcher, Pradential 
Buildings, Cardiff. See “Official Notices " to-day. 


Belgium.—Febroary 8th. The Belgian State Railway 
Authorities at La Bourse, Bruesels, are inviting tenders until Feb- 
ruary 8th for the establishment of a central electric lighting 
station at the new goods station near the Brussels Dock. 


Belgium.—Februsry 13tb. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docks. 
Tenders are to be sent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Drax.—January 28th. Schemes for electric lighting and 
electric pumping at Read’s Grammar School, Drax, near Selby, are 
ө. Apply Head Master, Mr. W. Bt. G. Drennan, at the 
Bchool. 


Germany.—January 31st. Tenders are being invited 
by the Prussian State Railway Authorities in Cologne for the 
supply of 449 tons of galvanised iron wire, 94 tons of bronze wire, 
and 126,900 porcelain insulators. Tenders are to be sent to Die 
Konigliche Eisenbahn Direction, Cologne, whence particulars may 
be obtained. 


Halifax.—January 91st. Coal conveyor, shutes, &c., 


for the electric light and tramway power works. Bee “ Official 
Notices” January 6tb. 


Handsworth.— February 2nd.—The U.D.C. is inviting 
tenders for power and lighting circuits and fittings in the generat- 
ing station ; pipework, feed-pumps, economiser, electricity meters. 
see '' Official Notices January 13th. 

Johannesburg.— January 26th. Vignoles rails, fish- 
plates, rails, bolts, nuts, &c. Bee “Official Notices " December 23rd. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. Sse “Official Notices” December 30th. 


Keighley.—January 30th. Cars for the Corporation. 
Bee Official Notices " to-day. 


London.—January 24th. Fire alarm installation for the 
Northern Hospital, Winchmore Hill, N., for the Metropolitan 
Asylums Board. See “Official Notices " December 30th. 


Oulton Broad.— February 4th. Public street lighting 
proposals are invited by the U.D.O. See Official Notices” to-day. 


Porto (Portugal).—March 15th. The Town Council 
has opened а competition for the concession of the exclusive right 
of the working of the tramways for collective transports of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. : 


Pudsey.—January 20th. Underground mains, junction 
boxes, switchboard, &., for the Oorporation. See “ Official 
Notioes” December 16th. d | 

Roumania.— January 28th. Tenders are being invited 


by the municipal suthorities of Guirgin for the concession for the 
electric lighting of the town. 


Shanghai.— March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See "Official Notices” October 14th. 


South Shields.— February 20th. Permanent way and 
construction of track; rail bonds and bonding; conduits, cables, 
and overhead equipment for the Corporation. See “ Offcial 
Notices " January 13th. 


Stockport.—February Ist. Ten complete feeder pillar 
boxes with bases. See “ Official Notices” to-day. ` 


Stock port.— February 6th. Overhead equipment of 
ей miles of tramway; copper bonds. See Official Notices” 

e у. 

Swindon.— January 24th. Опе 30 ft. x 8 ft. Lan- 


cashire boiler, with seuperheater, piping, ёс. Bee “ Official 
Notices " December 30th. 


Vienna.—The Moniteur des Intéréfs Materiels states that 
the Municipality will shortly invite tenders for the execution of the 
following works :—Extension of the tramway system, cost, 6,150,000 
crowns (about £256,250); extension of electric light system, cost, 
6,000,000 crowns (about £250,000.) 


West Ham.— February 9th. Engine room and elec- 
trical stores for the Council. See Official Notices” to-day. 


OLOSED. 
Burslem. — The T.C. has accepted the following 


tenders :— 


Babcock & Wilcox, boilers 


oe ee ee * 6 PI £1,087 
Electrical Power Storage Co., Ltd., accumulators 181 
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Erith.—Mesers. Mountain & Gibson, of Elton Fold 
Works, Bury, have secured the contract from the District 
Council for 14 of their M.G. 21 E.M. electric motor trucks for 
tramways, and for one sweeping and watering car mounted upon 
one M.G. 21 E.M. tramway truck, to be built to the specification of 
Messrs. Hawtayne & Zeden, consulting engineers. The order 
was placed through the British Westinghouse Electric and Manu- 
facturing Co., Ltd., who are supplying the electrical equipments. 
Messrs. Mountain & Gibson are successors to the Moduire Manu- 
facturing Co., Ltd. 

France.—The French Post and Telegraph Authorities 
in Paris have just placed a contract with Les Trefileries du Havre 
чы 200 tons of galvanised iron wire 4 mm. diameter at 2,645 fr. per 


Falham.—The B.C. has received the following tenders 


for the supply and erection of a 1,0C0-xw. alternator :— 


General Electric Co., Ltd. (accepted) £6,118 
Witting, Eborall & Co., Ltd. .. ге ie " . 6,891 
Siemens Electrical Co. .. s s "m sé .. 6,894 
Mather & Plett, Ltd. ео ` oe ee ee ee ee 6,910 
Bruce Peebles & Co., Ltd. vs (а .. 6,985 


John Fowler & Co. (Leeds), Ltd. 6, 
International Electric Co. s «s es as .. 6,995 
British Thomson-Houston Co... МР HA $a . 1,008 
Dick, Kerr & Co., Ltd. ee ee ое oe oe ee 7,090 
Electric Construction Co., Ltd. 7 


Westinghouse Electric & Manufacturing Co. Ве .. 1,197 
40 s (alternative) 7,851 
Electrical Co., Ltd. is es rs „ ж EE. ^ 
Vicars, Son & Maxim ia is s bis eo 7,845 
-Brush Electrical Engineering Co. T ‚555 


Glasgow.—The Tramways Committee of the T.C. have 
accepted the following offers: — 


Telephone switchboard for head office, Corporation Telephone Department. 

Timber for cars, pitch pine, Messrs. J. Cameron & Co. and Messrs. Buchanan 
and French (selected portion to each). | | 

Springs for Newell brakes, Messrs. L. Sterne & Co.. Ltd. 

Cars for grooved trolley wire lor use under bridges, The British Johns- 


Manville Co., Ltd. | 
The order of the British Westinghouse Co. to supply an additional motor 


required for driving the saw mill machinery at Coplawhill car works has been 


Bone plugs, Messrs. P. & R. Fleming & Co. 
Fans and motors, Messrs. Bergtheil & Young. 
Relays, The Ericsson Bell Telephone Co. 
Rails, Messrs. Bolokow, Vaughan & Co. 


Halifax.—The T.C. has accepted the tender of Messrs. 
J. Sunderland & Co. for electrical work at buildings in George’s 
Square, at £114. 


Leith.—The T.C. Tramways Committee recently decided 
to accept the tender of the Brush Elec. Engineering Co. for cars, 
trucks and equipments, at £19,228. There will be 30 ordinary 
double-decker cars and seven double-deckers with top covers. 
There was a lower tender at £18,863, and the highest was £20,088. 
The voting was 8 votes to 7, but three councillors were absent and 
there was an agitation for a special meeting of the Council to be 
ealled to again consider the matter. This meeting was held on 
Monday, and after much discussion, it was resolved to divide the 
contract equally between the Brush Co. and the B.T.H. Co. The 
Council sat in private to arrange the details. 


Norwich.—The Electricity Committee of the Т.О. has 
accepted the tender of Messrs. О. A. Parsons & Co., of Newcastle, 
for the supply of a 1,000-xw. steam turbine generator, at £6,400. 


Perth.—The British Electric Plant, Co., Ltd., has been 
awarded the contract by the Corporation for a 500-xw. compound 
traction generator, together with an engine for the same, the 
combined set having an ovetload capacity of 600 Kw. (£3,000). 


This order follows on а 220-Kw. set supplied by the same company 


a little more than a year ago for the same station. 

The T.C. has also placed the contract for the switchboard with 
Messrs. Cowans, Ltd., Salford, at about £1,100. There were 44 
offers, and the competition was very keen. Mr. Lambert (the elec ' 

mates that the contracte have been placed £400 


trical ag 
cheaper they would have been a couple of years ago. 


Swinten and Pendlebury.—The U.D.O. has accepted 
the tender of Messrs. Davenport, Sparrow & Oo., for the installation 
ofitelephones from the Council's offices at Worsley to the Hospital, 
at £41 16s. 

Whitehaven.—The T.C. has accepted the tender of Mr. 
J. Ellwood for a water distilling apparatus for the battery at the 
electricity works. 


Yarmouth.—The T.O. has accepted the tender of 
Messrs. Millars, Karri & Jarrah & Oo. for the supply of one and a 
quarter million Jarrah blocks for the tramways, at £7 18s. 3d. per 
1,000, and that of the Albion Olay Co. for conduits, at 5s. 6d. per 
yard, and that of Messrs. Askham & Co., of Bheffield, for points and 


r ee 


Islington Electrical Exhibition Postponed. — Mr. 
Albert Gay, borough electrica] engineer at Islington, informs ug that 
the Electrical Exhibition which it was proposed to hold in February 
and March, will not be held until October or November next, In 
the meantime, Mr. Gay will be p to reoeive any applications for 
space, or for advertisements in the catalogue. 


FORTHOOMING EVENTS. 


Friday, January 20th.—At 7.80 p.m. North-East Coast Institution of Engi- 
neers and Shipbuilders. Reply to discussion on “А Compari- 
gon of Vertical and Horizontal Tubes in Water-Tube Boilers.“ 
Presentation of Gold Medal, &c. 

At 8 p.m. Electro-Harmonic Concert. (See Note below.) 

Wednesday, January 25th.—4At 7.80 pm I. E. E. (Birmingham), The American 
Tour of the I. E. E.,“ by Mr. D. K. Morris. 

At 8 p. m. Society of Arts. Hon. R. P. Porter on " London Electric 
Railways.” x | 
Thursday, January 26th.—At 8 М IE.E. Fuel Economy in Steam 
5 Power Plants, By Messrs, W. H. Booth and J. B. C. Kershaw. 
Conolusion of discussion. 

Friday, Janu „ Physidal Society. “ Aotion of a Magnetic 
Field on the Discharge through a Gas, by Dr. R. B. Willows. (3) 
** Action of Radium on the Electric Spark,” by Dr. В. 8. Willows 
and Mr. 8. Peck. У 

Tuesday, January 3let.—At 17.80 p.m. I. E. E. (Manchester) Messrs. L. B. 
Atkinson and C. J. Beaver on “Some Points on the Selection of 
Electric Cables.” 


eS ICE NLUMEVORGUENR INN 


THE ELECTRICAL VOLUNTEERS. 


Tum following orders are announced for next week :— 


Monday, January 28.— A" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Tuesday, January 24.—''B" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m., Medical inspection for recruits and Special Service 
Section, 7 p.m. | 

Wednesday, January 25.—Instructional drill, Westminster Hall, 8 p.m.; doors 
open 7.45. Plain olothes ; rifles without slings. Submarine mining class, 
6—9 p.m. Examination A” and B" Companies for * А " badge, 8 p.m. 

Thursday, January 26.— C" Company. Recruits’ drill, 6 p. m.; technical in- 
struction, Тр.ш. Lecture by Sergeant Phillips on Telephone Work,“ 


Е 8. 40 p.m. 
Friday, January 27.—''D'" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. ; 
Saturday, January 28.—Week-end class. 
| WILFRID C. Dunne, Captain, R.E., 
For O. C. E. E. R. E. (V.) 


NOTES. 


Electrical Engineers’ Ball.— The dance of last year 
having proved so t a success, it is decided to hold a second 
on Friday next, 27th inst., at the Hotel Cecil The following 
gentlemen form the committee :— 


Alabaster, H. Lacey, E. M. 
Atkinson L. 8. Line, W. E. 
Beaumont, W. Worby Leaf, H. M. 
Bright, C. Lloyd, G. C. 
Browett, T. Madgen, W. L. j 
Callender, T. О. Mance, Sir Henry C., C. I. E. 
Carolan, E. A. Manville, E. 
Courtenay, J. Irving Massey, W. H. 
Cushing, Thomas Mordey, W. M. 
Dearlove, A. L. Nalder, F. H. 
De Segundo, E. C. Patridge, G. W. 
Dobson, S. T. Patchell, W. H. 
Earle, H. A. Preece, Sir William, F.R.S. 
Erskine, R. S. Raworth, John 8. i 
Fawcus, W. P. J. Rider, J. H. 
Fell, A. L. C. Roberts, Martin F. 
Ferranti, S. Z. de Robinson, Mark 
Flett, G. Sharp, Sidney | 
Garcke, E. Siemens, Alex, Pres. I. E. E. 
Gatehouse, T. E. Billar, A. M. 
Gavey, J. Smith, Fredk. 
Geipel, W. Sutton, G. 
Gray, В. Kaye Swan, Sir J. W., F.R.8. 
Grindle, G. Taite, O. D 
Hammond, R. Taylor, James 
Harrison, H. E. Wallis-Jones, R. J. 
Hirst, H. Wells, W. H. 
Kempe, H. R. Wilkinson, H. D. 
Kingsbury, J. E. 

Executive Committee. ' 
Kingsbury, J. E. Geipel, W. 
Wallis-Jones, R. J. Roberts, M. F. 

Swan, Percy. 


Hon. Seoretaries, 


Billar, A. M., and 
Alabaster, H. 


Electro-Harmonic Concert.—To-night, at 8 o'clock, 
the Electro-Harmonic Society meets for another of its excellent 
smoking concerts in the Kin g's Hall, Holborn Restaurant. The 
programme includes vocal music by Messrs. James Davis and Harry 
Dearth ; а ventriloquial sketch by Mr. John Warren; recitations by 
Mr. Charles Gellett ; and humorous sketches by Mr. George Robins. 
The instrumental music will include a violin solo by Mr. T. E. 
Gatehouse, a violoncello solo by Mr. B. O. Goodhead, and a piano- 
forte solo by Mr. A. E. Isard. These three gentlemen will also 
render two instrumenta, trios. 


Hon. Treasurer. 
Hammond, R. 


. 
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The Post Office New Generating Station.—Elec- 
tricity has come to play such an important part in connection with 
many branches of postal mechanism, that it is deemed necessary to 

establish a central power station in the Metropolis. The site chosen 


for the structure is the Old Barge House Wharf and Stairs, situate ` 


on the Surrey bank of the Thames, between Waterloo and Black- 
friars Bridges, immediately fronting the Temple, on the opposite 
side of the river. It is proposed, says the Standard, to adopt the 
pcp pome system of workiog, and at the beginning the generating 
plant to be installed on the recommendation of Mr. John Gavey, the 
engineer-in-chief, will possess.a capacity of about 2,000 xw. The 
electrical energy is to be transmitted by suitable cables to the 
General Post Office, and the boilers and machinery now 
installed at St. Martin’s-le-Grand will be replaced by 
electric motors, sofficient to provide the energy required 
for the working of pneumatic tubes, electric lighting, charging 
telegraph batteries, and many other services. 42 miles of pneu- 
matic tubes already radiate from the General Post Office to the 
principal post offices within a distance of 2 or 24 miles. These 
tubes are used for the transmission of telegrams. 

In forwarding telegrams in bulk, pneumatic tubes have proved 
to be of immense public advantage in London, and tbe principle 
would, no doubt, have been more widely adopted had the necessary 
power been available. The new generating station will supply this 
deficiency, and enable from 15 to 20 miles of additional tubes to be 
laid in the western districts. Plans have been prepared in the 
Office of Work», under the direction of Sir Henry Tanner, and it is 
expected that the buildiog will be ready for use during the summer 
of 1906. 


Lectures and Papers.—Mr. J. E. Swindlehurst, city 
engineer for Coventry, gave an interesting lecture on Electric 
Tramway Systems,” to the members of the Coventry Engineering 
Society on 13th inst. He more particalarly described the overhead 
trolley system, which he regarded as the most efficient and 
economical, the least expensive in first cost and upkeep, and also 
the safest and most reliable. He gave it as his opinion that the 
bedding of the rails should be as solidly laid as possible, and that 
the raile themselves should be made practically continuous by some 
method of perfectly welded joints. He gave preference to electric 
welding, but remarked that the question of cost in adopting this 
method was one that must be considered. He had seen good resulte 
from cast welded joints, and he anticipated some interesting par- 
ticulars with respect to the wearing efficiency of the Thermit weld 
now being used in the extensions of the tramways at Coventry. 
Mr. Swindlehurst next dealt with electrically-driven vehicles on 
common roads, and by the courtesy of Mesars. Siemens Bros. & Co. 
was able to illustrate a system which had been installed in Saxony. 

At the Midland Institute, Birmingham, Prof. W. E. Ayrton, 
F.R.S., lectured on Energy—American, British and Japanese“ on 
16th inst. Personally, he was of opinion that the evil so much com- 
plained of in many articles dealing with the subject of the alleged 
falling off in British progressiveness was moral rather than mental. 
Education was more widely appreciated in America than here. 
Japan had made an equally magic advance in otber subjects than 
war, and he was much struck with the Japanese schoolboy's idea— 
that on bim alone depended his country's honour and welfare. 

At & recent meeting of the Royal Philosophical Society, Glasgow. 
Prof. Magnus Maclean delivered an address on Developments of 
Electric Bignalling." 


Institution of Electrical Engineers (Leeds).—A 
paper, by Mr. J. D. Bailie, оп "Oondensing Arrangements in 
Central Stations,” was down to be read last night at the 
Victoria University. 


Electro-Pneumatic Organ.—The parish church at 
Elvaston, near Derby, has been fitted with a new organ constructed 
on the electro-pneumatic system, and a complete installation of 
electric light. 


Appointment Vacant.—Ashton-under-lyne Guardians 
want an electrical engineer to prepare an estimate for lighting the 
Workhouse premises and superintend the erection of plant, &c. 


The Distribution of Electrical Power in Cities.— 
At а meeting of the Aberdeen Association of Civil Engineers on 
the 10th inst., a paper entitled “The Distribution of Electrical 
Power in Cities" was read by Mr. A. H. McKay, mains superin- 
tendent of the Aberdeen Corporation electricity department. Mr. 
McKay first described the general principles involved iu designing 
a direct-current low-tension system of electrical distribution, 
explaining the appropriate applications of both the ‘“two-wire 
system” and three-wire system," and the necessity for a 
methodical use of feeders from the generating station to the distri- 
buting mains to ensure that the pressure is kept constant through- 
out the system. On this, hestated, the success of an electrical 
distributing system largely depended. The success and economy 
attending the introduction of increased voltage was next 
explained, the lecturer stating that at one time electric 
lamps could only be got for a pressure of 100 volts, whereas 
to-day they could be had for any pressure up to 250 volts. 
With regard to the mains themselves, Mr. McKay explained 
that some systems of bare copper strip were firet used with a certain 
amount of success, but that with the introduction of higher 
pressures they proved defective, owing to the difficulty of getting 
properinsulation. Afterexplaining other methods in use, he stated 
that the most satisfactory system of mains was that in which the 
cables were laid solid in А wooden trough, at а depth of about 2 ft. 
Mr. McKay next stated that, on account of the great expense of 
opaning up streets for additional cables, and the annoyance caused 


to city traffic, the great demand for electrical energy led 
authorities to consider the advisability of constructing subways 
carrying cables. In the City of Aberdeen two such subways had 
been co in which the feeder cables for both tram 

and lighting were carried. They were such that when filled 
with cables a person could walk through their entire length, and 
have the whole of the cables completely in view for examination. 
Altogether 1,500 yds. of subway hai been constructed in Aberdeen. 
The paper was concluded by some very valuable practical remarks 
on the faults met with in an electrical system, their causes, locali- 
sation and elimination. 

The discussion was opened by Mr. Bell, City electrical engineer, 
who referred to the explosions in Aberdeen at electrical manholes. 
The discussion was continued Messrs. Milne, Cook, Moncur, 
Oonway aud Simpson, and on the Chairman's concluding remarks, 
а vote of thanks was accorded to the author. 


Radium.—A Press dispatch from New York says that 
Prof. Symder, the director of the Philadelphia Observatory, 
announces that he has discovered the existence of radium in the 
solar photosphere, and of radium emanation in the solar corona and 
iu the auroral streamers of the earth. He bas also found that 
radium and radium emanation (the latter being identical with ooro- 
nium) are widely and correlatively distributed in the nebule of 
stars and new staré, and very probably in comets. Prof. Symder 
will read on Friday (to-day) a paper giving the full extent of his 
discovery before the American Philosophical Bociety. 


Diamonds as Tools.—Some interesting information on. 
the use of diamonds as cutting tools.is furnished by Mr. G. C. 
Henning, in a paper presented to the American Society of 
Mechanical Engineers. Some idea of the excessive bardness of 
diamonds may be jadged from the statement that dies for wire- 
drawing will last even eight years, drawing one size. One die of 
0:004 in. calibre has, for example, drawn over 550,000 Ib. of soft 
copper wire. The best diamond is the black amorphous variety 
known usually as carbonado, the inferior kinds of crystalline 
diamond being known as Bort. This variety is both brittle and 
cleavable. A peculiar property of diamonds is that they can be 
plated like metal, and to this adherent surface solder will in tarn 
adhere, and this property of taking plating therefore comes in very 
usefully for enabling diamonds to be fixed into sockets for use, the 
galvano-plastic setting being simply applied by casting molten 
metal round the plated diamonds. Diamonds are not affected 
very high temperature, so that it is possible to turn india-rubber 
at а speed of 500 ft. per minute with a diamond tool. Diamonds of 
large size are used in the crowns of earth drills, but the main use of 
small diamonds is perhaps as the dies for wire-drawing. Holes as 
small as 001 are drilled through diamonds for this purpose, рге: 
sumably by the aid of steel wire drills and diamond dust, but the 
paper affords no information on this point. Electrical carbons are 
best worked by diamond tools. A diamond will burn in the electric 
&rc, or even at the temperature of melting steel, but not at ordinary 
temperatures. 


Specific Heat of Superheated Stea&m.—4According 
to G. A. Orruk, the specific heat of superheated steam varies along 
& straight line cutve as regards temperature variation, increasing 
with rise of temperature. "Thus, where / is tbe temperature, and o, 
ia the specific heat at constant pressure, c, = 000222 t — 0116. 
This is the instantaneous value. The mean value between saturation 
and any higher temperature where T is the saturation temperature is 


o, = 000222 (+ Т) — 0116. 


This straight line fofmula held good up to 325° F., beyond which 
the experimente did not go. The total heat of superheated steam 
from 330° Е. to 750° F., and 100 lb. to 210 lb. absolute pressure is 
found by the formula, t = 1,0017 + 0:305 (т — 32) + 000111 
(8 — тё) — 0116 (t — T). ris measured above 32° F. 
Manchester Steam Users’ Association.—This Asso- 
ciation proposes to celebrate tbe 50th anniversary of the foundation 


of the society by a banquet to be held at the Midland Hotel, 
Manchester, on February 14th next, at 7.30 p.m. 


Traffic Returns.—Oar table of Electric Tramway and 
Railway Traffic Returns” will in future be inserted, fortnightly, 
alternating with Market Quotations.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—Mr. A. CaLocnEEDY, of 
Dudley, and Mr. J. W. B. Ravrogp, of Nottingham, have been 
appointed switchboard attendants at the Acton U.D.C. Electricity 
Works. Mr. J. Martin Blair is the resident electrical engineer. 

Mr. HB. Lr. Ingram, the chief engineer of the Bournemouth and 
Poole Electricity Supply Co., Ltd., was entertained to dinner at 
the Sea View Hotel, Parkstone, on January 9th, by the engineer- 
ing staff as a token of their high esteem, and was made the recipient 
of a presentation in the shape of a handsome smoker’s cabinet 
suitably engraved. The presentation was made by Mr. H. 8. 
Goodger, the station superintendent, who, in a few well-chosen 
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worde, expressed the hope that the existing good understanding 
between the chief oh en and his assistants might long continue, 
Mr. Ingram thanked the engineers in a suitable reply. Other 


speeches were made by Mr. A. Rees, mains engineer, and Mr. G. O. 


Nevile, chief assistant engineer. The remainder of the evening 
passed pleasantly with music and songs. 

After a long discussion, the Chesterfield T.C. has decided to 
appoint Mr. R. L. AcLAND, electrical engineer, to the joint offices 
of electrical engineer and manager of the Tramways Department 
at a salary of £350 per annum, rising to £400 at the end of 12 
months if satisfactory." Mr. Acland's former salary was £250 per 
annum. A 

‚Мт. S. T. Dar ron, mains superintendent at the Bradford Muni- 
cipal Electricity Works, has resigned his position. | 

Mr. E. A. UTTLEY, the chief constructor and electric inspector to 
the Rhodesian Government, whose headquarters are at Bulawayo, 
read а paper before the Rhodesia Scientific Association at Balawayo, 
on December 20th, on the subject, “ Production and Distribution 
of Electrical Energy." Previous to his going ont to Rhodesia, Mr. 
Uttley was assistant engineer at the Manchester Corporation Elec- 
tricity Works. 

Mr. M. FABREB has resigned the position of chief assistant to the 
Twickenham and Teddington Electric Supply Co., Ltd., to take up 
the position of resident engineer to the Hamegate and District 
- Electric Supply Co., Ltd. | 

Мг. R. B. L nach, whose appointment as electrical engineer and 
tramways manager at Farnworth was notified in our last issue, was 
previously assistant engineer at Aston Manor. There were 100 
applicants for the Farnworth position. 

The Bridgend U.D.O. has appointed Mr. THomas THOMAS, of 
Ogmore Vale, Glamorgan, as working electrician. 325 persons 
applied for list of duties, and there were 143 applications for the 


post. 
There was a good deal of discussion in Coventry Town Council on 


Tuesday, with regard to а recommendation of the Electric Light. 


Committee in favour of the salary of Mr. J. A. JECEELL, manager 
of the electricity department, being increased from £400 to £500 
per annum. Much opposition was offered to the proposal, chiefly 
on the ground that the rise was too great. One speaker favoured 
an advance of £25, another supported £50, whilst a third preferred 
to wait and see what the results of tbe past year's trading were. 
It was admitted, however, that Mr. Jeckell had converted a losing 
into a paying concern, and that he was entitled to some recogni- 
tion, particularly as а promise had been held out to him at the 
time of his appointment, Ultimately the Committee's recommen- 
dation was referred back. 

The Stafford Gas and Electricity Committee recommended that 
the salary of Mr. R. E. MEADE, electrician, be increased from £150 
to £175. Mr. Meade, however, withdrew his request for six months 
in view of the distress prevalent in the town, owing to shortness of 
work, and some of the Corporation employés having been 
pat on short time. Alderman Wright considered that Mr. 
Meade was fairly entitled to an increase, and he hoped that 
bu the proper time came the Council would deal with the matter 
fairly. 

Мг. W. A. Lecar, who was offered the appointment of resident 
engineer by the Lanark County Council, was granted an increase 
of £20 per annum by Govan Electricity Committee to induce him 
to remain with them. His salary is also to be reconsidered in six 
months’ time. | 

The Bristol Electricity Committee has appointed Mr. 
В. L. JENKINS as junior assistant engineer at the electricity 
works in succession to Mr. W. A. Rusu, who is proceeding to 
America. 

The Kearsley U.D.C. has appointed Mr. G. E. FLETCHER, of 
Manchester, at a fee of £175, to supervise the contract for the supply 
of electricity to the Council by Messrs. Foote & Milne. 
| Mr. TURNBULL, the borough electrical engineer of Tynemouth, 
RE = that the vacancy for a mains superintendent has now 

n filled. 


Tramway Officials—On Wednesday evening of last 
week, the employé» of the Dundee City Tramways held their annual 
"At Home." There were 160 present, and the chair was occupied 
by ex-Provost Brownlee, convener of the Tramways Committee. 
Short addresses were given by the chairman, aud Mr. Fisher, 
manager. A dance followed. | | 

Southampton T. C., on January 11th, discussed a recommendation 
from the Tramways Committee that а general manager for the 
tramways should be appointed at an annual salary of £400, rising 
by £25 а year to £500, and that the whole of the electrical equip- 
ment should be placed in charge of the borough electrical engineer, 
who should be held responsible for the same. There was much 
opposition to the proposal, it being contended that Mr. STREET, 
the electrical engineer, if given а chance, would prove himself to 
be one of the smartest tramway managers in the kingdom. Оп a 
division, the matter was referred back, so that there could be a 
joint conference of the Tramways and Electricity Committees on 
the subject. 

The Yorkshire Herald says that Mr. Lewis D. LANDAY, an 
American electrical engineer, who has been resident in London for 
a number of years, bas been appointed general manager of the 
Singapore Electrical Tramways Co. This company, which has a 
capital of £650,000, will commence its operations in April 
next. It will initiate the first system of electrical trams in 
oo and will at the same time provide the city with electric 


The employés of the Poole and District Electric Traction Co., 
Ltd., held their third annual dinner оп Thursday last week. During 
the evening Mr. E. H. Morrnam, the manager of the system, was 


for they could not have а better manager. 


. the investments, and t 


presented by the staff with а handsome clock. Mr. Brown, who 
made the presentation, said that they hoped that in the taking over 
of the.system by Bournemouth, Mr. Mottram would be retained, 
Mr. Mottram was the 
subject of an illustrated biographical notice in the Poole and Dorset 
News Portrait Gallery on 14th inst. He resigned the manager- 
ship of the Oldham, Ashton and Hyde electric tramway system in 
1890 to go to Poole. His experience of tramway working extends 
over the past 18 years. In 1902 he won the B. E. T. Co.'s first essay 
prize open to their managers and engineers, on “ The Organisation 
of Traffic." | 

A meeting of the Sub-committee of the Newcastle-on-Tyne Oor- 
poration was held on 16th inst. to consider the 83 applications that 
had been received for the position of general manager of the City 
Tramways. Eventually the following 10 were selected to go before 
the Council on Friday, 20th inst.:—Mr. H. C. Bishop, borough 
engineer and tramway manager of Newport (Мор.); Mr. J. Н. 
Cowell, traffic manager and superintendent, Blackburn; Mr. G. 
Conaty, tramway manager, Birmingham; Mr. T. P. Easten, 
accountant and chief clerk, Newcastle-on-Tyne ; Mr. Ernest Hatton, 
general manager, Salford; Mr. О. W. Malling, traffic superintendent 
and chief assistant to general manager, Liverpool; Mr. R. F. 
Rogers, general manager, Middlesboro' Stockton and Thornaby; 
Mr. ©. J, Spencer, general manager, Bradford; Mr. W. Wyld, 
general manager, Birkenhead ; and Mr. H. E. Yerbury, chief engi- 
neer and deputy manager, Sheffield. 


General.—Our New York correspondent writes :—'* The 
report cabled from London on January 4th to the effeot that Mr. 
W. B. Parsons, the retiring engineer of the Rapid Transit Com- 
mission, and Mr. J. B. MACDONALD, the contractor of the subway, 
were both dead, was received with amusement in New York. The 
report is supposed to have originated from the slang phrase of the 
New York Stock Exchange, to the effect that when anyone retires 
from а conoern he is ‘a dead one.“ 

The Central News Rome correspondent says it is stated that 
Signor MAROON, the inventor of wireless telegraphy, has been 
betrothed to Princess Giacinta Ruspoli, daughter of Prince Raspoli, 
one of the chief officers of the Papal Court. 

Mr. G. В. PEPPER has been appointed to the position of head of 
the Publicity Department at the Uroydon Electricity Works. 

On Saturday afternoon, 14th inst., Mr. A. VBRDIE, of the Oraig- 
park Electric Cable Оо, Springbara, was entertained by a number 
of his friends, and made the recipient of a handsome gold 
watch, and a gold brooch for Mrs. Verdie, on the occasion of his 
leaving Glasgow to take up the London agency for his firm at 17, 
Victoria Street, Westminster. Mr. Warrer R. WIIn succeeds Mr. 
Verdie in Scotland. 


Obituary.— Mr. W. Н. BALIDWwIx, Jun., president of the 
Long Island Railroad, died at New York on January 3rd of internal 
trouble, aged 42. Under his able control the Long Island system 
was amalgamated with the Pennsylvania Railroad, and an extensive 
syetem of electric traction initiated. | 


CITY NOTES. 


Direct United States Cable Се, 


THE directors report for the six months ended DecemLer Slat, 1904: 
to be presented at the meeting to be held at Winchester House on 
Tuesday, 24th inst., reads :— 


. The half-year’s revenue, after deducting out-payments, amounted to 

£51,029 198. 10d., as compared with £47,814 16s, 4d. for the corresponding period 
of 1903, showing a difference of £8,214 16s. ба. in favour of the half-year under 
review. The working and other expenses for the same period, including 
income-tax, amounted to £22,108 68. 1d., leaving a balance of £28,921 6s. 9d. as. 
the net profit, making, with £2,168 1s. 1d. brought forward from the previous 
half-year, a total of £31,059 7s. 10d. For the corresponding period of 1908, the 
working expenses and other payments amounted to £21,816 Bs. Interim divi- 
dends of 8s. per share for the quarter ended September 30th, 1904 (paid October 
26th, 1904), and of 3s. per share for the quarter ended December 81st, 1904, pay- 
able January Slst, 1905, together amounting to £18,218, have been declared, 
and after setting aside £10,000 to the reserve fund account, the balance of 
£2,876 7s. 10d. on the revenue account has been carried forward. The reserve 
fund account has been debited with £8,477 Os. 11d. for cost of cable repairs, and 


after being credited with interest on the investments and amount set aside from 


revenue now amounts to £472,964 12s. 1d., taking the investments at cost price. 


The establishment of a pension scheme for the staff of the company, to take 
the place of the existing system of endowment assuranoes, is recommended by 


the directors. Particulars of the scheme will be submitted to the meeting for 
its approval, 


Nernst Electric Light, Ltd. - 


THE directors’ report to be presented at the fifth annual general 
meeting to be held on Monday, January 23rd, 1905, at the 
Westminster Palace Hotel, S. W., at 2.30 p.m., reads:— 


The directors have pleasure in submitting the reportand balance-sbeet for the 
year ended September 30:h, 1904, showing a profit of 24,840 1s. 6d. as the result 
of the year's trading, subject to depreciation. Acting upon the resolutions of 
the shareholders at the various meetings, the directors have succeeded in 
carrying through the scheme for the reduction of the company's capital, which 
has now received the final sanction of the Court. The suspense account having 
been written off, the profits made are available for distribution. The directors 
propose thata dividend be paid at the rate of 84 per cent., that £1,250 be 
allocated to & patent оров reserve fund, £100 to further depreciation of 

at the sum of £349 9з. 6d. be carried forward. The 
retiring director is Mr, R. J, Wallis-Jones, who, being eligible, offers himself for 


t re-election, 


— 
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Official Announcements re Companies. 


Tum names of the following companies have been struck off the 
register :— 


British United Tramways. 

Clayton Engineering and Electrical Co. 
Eleotrical Automatic Loom Syndicate. 
Electrical Instruments Syndicate. 

Electric Traction Insurance Association. 
European Electric Railways and Public Works Construction Co. 
Farrall Incandescent Electrio Light Syndicate. 
London and North-Western Electric Tramways. 
Metropolitan Electric Tubes Syndicate. 

Motor Hire-Purchase, Hire, and Agency Co. 
Nottinghamshire Electric Tramways. 
South-West Wireless Telegraph Ship Co. 

Syro Switch Co. 

Tramways Construction Co. 


City of London Electric Lighting Co.—A meeting 


of this company was held yesterday (Thureday) at Salisbury 
House, Е.С. 


Dublin United Tramways Со, (1896).— The report for 
the half-year ended December 318% last, to be submitted to the 
meeting at Dublin on the 24th inst., states that the amount available 
for division is £50,313, out of which dividends for the half-year 
are recommended at the rate of 6 per cent. annum on the 
preference and ordinary shares. It is proposed to write off £3,365, 
balance of the cost of the electric welding of the Dalkey line, to 
place £4,000 to reserve fund, and £1,000 toaccident insurance fund, 
leaviog £6,847 to be carried forward. A special meeting will be 
held after the ordinary meeting to considera Bill promoted in 
Parliament for the tranefer of the undertakings of the Dublin 
United Tramways Co. and the Dublin Southern District Tramways 
Co. to the Dublin United Tramways Co. (1896), Ltd. 


Northampton Electric Light and Power Co.— 
Resolutions have been unanimously passed by the several classes of 
shareholders, and also by extra-ordinary general meetings of the 
company, whereby the rights of the sharebolders have been so far 
modified as to extinguish on certain terms the special privileges 
lately attaching to the “first issue” ordinary shares, and also con- 
verting the б per cent. preference shares into 5 per cent. preference 
shares. The result is, says the Financial Times, that as from the 
Ist inst., and subject to certain payments to be made out of revenue, 
there will be only two classes of shares— namely, ordinary and 5 per 
cent. cumulative preference. : 


North Metropolitan Tramways Со. — The directors 
recommend a dividend at the rate of 4 per cent. per annum for the 
half-year ended December 31st last, carrying forward about £330. 
During the half-year the number of miles run was 6,994,775, and 

the passengers carried were 67,054,611. 


City and South London Railway Co.—The directors 
have declared a dividend on the ordinary stock for the past half- 
year at tho rate of 1? per cent. per annum, £1,500 being placed to 
renewal fund and £1,449 carried forward. A year ago the dividend 
was at the rate of 2 per cent. per annum, the same amount was 
placed to renewal fund and £746 carried forward. 

Metropolitan Railway Co.—The directors have de- 
clared a dividend for the past half-year at the rate of 3 per cent. per 
annum on the consolidated stock, placing £10,000 to special reserve 
and carrying £11,000 forward. This distribution is the same as a 
year ago, when £11,500 was placed to reserve and £21,000 carried 
forward. The dividend on the Surplus Land Stock is at the rate of 
22 por cent. per annum, or the same as last year. 


South London Electric Supply Corporation.—The 
company reports having sold during the quarter ended Ohristmas 
last 2,546,868 unite, reslising £21,760. The figures for the cor- 
responding quarter in 1903 were 2,009,230 units, realising £18,230. 


л 


STOCKS AND SHARES. 


Wednesday Evening. 
бтоок Exchange markets are swinging at the touch of rumours and 
reports; reports, that is, not of the kind that usually follow divi- 
dend announcements, if & mild pun is permissible when dealing 
with such serious matters as stocks and shares. Last week, peace 
was to have been declared, the optimists said. This week, the 
Osar's latest Order destroys the hope of early negotiations from the 
losing side. Therefore Console have been dull, and one or two 
slight shocks to the speculative departments made the tone generally 
doll The markets with which we deal in these notes have escaped 
any fall, but they fail to advance their prices as in the ordinary 
way would be the case at this season of dividend and interest 
distributions. 

National Telephone stocks remain the sport of speculative deal- 
ing. The Deferred came down with a run from 115 to nearly 103, 
and at the time of writing it has firmed up to 107, showing a drop 
of 6 per cent. on balance. The Government's intentions are still 

unknown, but well-informed quarters state that apart from this 
reason for the rise, there are othera which would justify it upon the 
grounds of increased profits and increasing business. It may be 
added that the Post Office system is also developing, and officials 


connected with the Government telephones have told that they are 
" wiring " two to three hundred fresh subscribers every week. 
Perhaps a grain of salt should be taken with this boast, but the 
remarkable advance in private house telephones gives the statement 
a possibility of truth. | 

One new comer to the pages of the Stock Exchange Official List. 
is the 43 per cent. Debenture stock of the Telephone Co. of Egyp’. 
Considering the avid way in which the fallaheen have recently 
been buying Egyptian stocks and shares, it is quite reasonable to 
suppose that there may be a quiet 5-point improvement in this 
Telephone stock. Chili Telephones are about 5s. better, being 
quoted at 6}, ex 3s. dividend. Other South American Telephones 
remain unaltered. i 

Both Great Northern and Indo-European sbares bave hardened 
this week upon the prospect of the Far Eastern strife being con- 
tinued. Great Northerns at 293 are 2 up, and Indo-European put 
on 10s. at 46. The Eastern group maintains its prices; China 
shares recovered their 2s. 6d. dividend, and Eastern Ordinary is 
nominally a point lower at 1364 ex 1} per cent. There is still 
demand for Debenture stocks, and West Coast of America Fours 
show a point rise at 99, although Direct West India Cable 4j per cent 
stock lost 2, falling to par. Commercial Cable 4 per cent. Deben- 
ture has gained another 1 per cent. at 85, but the see-saw in the 
Anglo-American Telegraph stocks has left tbe Preferred 4 lower at 
108%, while the Deferred at 13 is { easier. Some of the speculative 
fanciers are buying Amason Telegraph sbares, with а consequent 
rise to а sovereign in the price. There are always people to whom 
а £10 share, standing at a tithe of its nominal value, will appeal, 
and as the whole issue of Amason shares ie not more than 25,000, 
the market is easily moved. Globe Telegraph shares aad Sab- 
marine Cables Certificates display no change. 

Despite disappointment in the reduction in the dividend on the 
City and South London stock—from 2 per cent. to 11 —the price is 
quiet at 46. The market had looked for the same rate as before, 
and the slight increase of about £700 in the carry forward passed 
without comment. But the reduction in the Metropolitan Rail- 
way's carry forward and appropriation to reserve was by no means 
relished, and although the 3 per cent. dividend has been main- 
tained, the price of the stock receded to 983, after being all but par. 
Districts, however, are 24 up at 42. Other electrical railway issues 
require no notice so far as quotations go, but considerable interest 
was taken in the sum that the Central London might carry ovet 
to the current half-year's account. The announcement is locked 
for next Wednesday. 

To ssy the Anglo-Argentine Tramway shares ‘are better sounds 
like я platitude, but the fact remains that the Ordinary hss risen a 
further ug to 8,%;, and the Preference rc to 51]. As we mentioned 
last week, the Ordinary are being talked to 10. All the Argentine 
Tramway shares are good. Belgrano Ordinary, "A" and "B" 
Preferences have respectively risen to 41, 5; and 713. The First 
and Second Debenture stocks are 106 and 1024. At the meeting of 
the Buenos Ayres Grand National the other day, the proposal to 
pay arrears of interest on the First Preference shares was passed, 
Shares changed hands at 63 directly afterwards, but in a very 
small parcel, and there are many buyers yet unsatisfied. Capo 
Electrics enjoyed a fillip to 14, which is ex the sixpenny dividend, 
and unless there is some reason unknown to us for the low level, 
the price looks decidedly cheap, even on the basis of the rednced 
distribution. Tramway issues of all kinds have come into demand. 
Calcutta's are 4 higher at 82, London United Preference ; up at 103, 
and British Electric Traction Second Debenture 2, at 98. Madras 
Blectric Trams 5 per cent. Debenture is worth noticing at 102, and 
Colombo Electric 5 per cent. Debenture changed hands at 103$ 
earlier in the week. Auokland 5 per cent. Debenture commands 
about a point more, while Brisbane Electric Trams 43 per cent. 
Debenture can be bought about 95. Brisbane £5 Ordinary are not 
batter than 35s., and the Preference of similar denomination can be 
bought about 4, both kinds being fully paid. Westinghouse Pre- 
ference keep in the neighbourhood of 2%, and the Debenture 
Я Bloctricity Supply shares are marking time. Westminster 
Ordinary rose } to 13}, and the market is eagerly awaiting th» 
report, to see whether the ramours about the borough adopting 
incandescent gas instead of electric light are to be contradicted. 
Charing Cross Preference advanced ys to 52. Holders of these 
shares should consider the advisability of exchanging into " City 
Undertaking " Preference, which are a shade under b, and possess 
almost as good security as their seniors. Metropolitan Preference 
at 54%, are pz up, and River Plate Electrics have bounded into 
favour. The Ordinary are 10a, a rise of 4, and the Preference at 
19s. are about 2s. harder. Nernst Electrics have been wanted at 12s, 

No doubt the correspondent who asks about the British Electric 
Street Traction” Co. means the ill-starred Tramways concero, the 
shares in which are unmarketable in the Stock Exchange. In fact, 
there has never been any free dealings in them, the connection of 
a certain notorious financier with the promotion having been wells 
known from the start, 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock 
lesue. RAMB, Share. 
01,100 African Direct 4 Debs. ое eo ee eo ee 100 ee 
35,000 Amason o shares, Nos. 1 to 000 о >» o 10 
119, 7008 Do, . 5 % Debe., ов. 1 to Red, ee ee ee 100 oe 
188,840 Anglo-American Telegraph ee ee ee ee eo ee ee Stock oe 
8,108,580 Do, do. do. DD ee eo 0 0 ee ee Stock .. 
ы Do. Ta do, N 5 ee . ee ee өө ee oo * 
18,888,006 | Commercial Gatto ier e о. Lo Le E 
1,961,909 Do. do, Sterling 500 year 4 95 Deb, Stock RS. | Stock oe 
16,000 Cube ee ee ee se ee ee ee ee ee 10 ae 
6,000 po. . ce ee ee ee ee eo ee 18 ыйы 
6,000 Do; до. s 10 % Oum. Pred "EE ES ш 9 s 
TRO Direct Und еее Oaia Reg, Deb, DE К A 100 
4,000,000 ‘astern Театар, Ord, Soak VV Block ii 
1,804,045 Do. e Mort, Deb. Stock Red, -. Sic A ee Btook 
e. 
08. 6x 
396,000 | Do, do, 4 . Mort. Debs. (Mauritius Sub.) 1 to 6,000 | % з 
180,227 Globe Telegraph and буш, ee .. ge өө oe ) ini ee T oe 
180,08 | Great Northern Telegra L E : 
І 17,000 European Talogteph ee ee ee өе m ee өө 26 10 os 
72,680 | Monte Video Telephone Oo, Lid, Ord. .. of of cf es 1 8 8 .. A 
1,988,808 | National Pref. Soong ee ee ө ee ee | 100 6 6 - —1 1004 —1 
1,006, 687. Do. A Det. Stock oe ee ee eo ee ee 100 6 ш из —11$ 106 —108 
15.500 ро. do, 6 Cum. 1s$ Pref, m) ee ec ee m 10 6 6 ee 18 — 15 18 — 15 
5,850,990 Do. do. 84 Romcum. ir. Prot, 1'to $5900 .. .. 8 2 5 i p p" p Г 
306,000 | Do. до, Deb, Stock Rel. Steen | B% | BF .. | 95 — 98 96 — 
Do. do. 4 Stock Red, e. е ee ee 100 4 4 ee 101 —108 101 —108 
22 ond do. 2 Certe. all рма oo аа ово ез ; cx | dx gi 101—108 101 —108 
en o. ee ee ae — exp 
60,000 Do. qune do. 6% p cor peda MEM ee өв 1 е 9 dii lài— if li— if 
100,000 Pacific Buropean Tel., 4% oar. Debs., 1 to 1,000 ое ee 100 e eo — 99 96 — 99 
11,889 Beuter's oe oe ee ee eo ee ee ee ee 8 5 96 өө ee 7 — 7% 7 — % 
8,808 ee ee ee eo ee ee eo Cert, eec oe 120 —138 190 —148 
225 i do, б% Oum. Pret., Kos, 1 to 60,000 111 ч — sd 
1 75 : do, 6 9 ое Mes eo ш к Btook i x я 104 —106 104 —106 
Ven Coast of Amoria? 1 0 60,000 ana soon sc бй : | 5 3 = * 
E о лаар нн ин ти вна та Wu у SE | CR 
35,0001 >» » "6% Debs, 2d series, 1906 .. . .. | 10 | .. "s 101 —108 101 —108 
680,000 do, 4 Deb, Stock Red, ee ee ee ee 100 ee ee 100 —102 100 —109 
68,821 Weat India and Panama ee ee ee 60 ee ee 10 ee өө 
$6,568 Do. do, 6 % Cum. Ist Pref, о» „ 19 ec oe 7 П i 1 
4,009 Do, do. 6 S бош, ша Pret oo | 10 " ss 1 
60,008 10, ё, 5 & Debs, Мов. 1 01,00 .. | 100 ау з 101 —108 101 —108 . 


88,000 British Aluminiom ee eo е өө ee ее е m ee == 
10,000 Do. do. 4 "6 © ‚ Pref. oe ee е oe es 10 ee өө ° W- 92 02 of 
800,0001 n = b 1s$ Deb. Stock Red, ee ee ee "er 8 & ee 96 PEE A 96 c 0 
108,00 | Do. do 6% Oum. Pre... „ | 10 i 2 ER Tum ni Tum uf 5 11 
600,00: ро, do, Deben Soe. ee | Btook ES i 118 —120 118 —190 11 119g 
100,00 | British Insulated and Hai dh B -| UE [105 sx 3 9$ — s 
100,000 | Do. do, 69% bec eet. we. SC] cB кн 61— si 51— B : 
_ 00,000 Do. O Oa. 96 1st Mort. Deb. Red. е ee [17 ee v ee 101 —104 161 —104 e. ee 
60,000 |Í Do.” ^o " 3 Cm. Pre :. . . 1 | aid | мй» E Шр 
106, Tal Brush Electrical eering, 1 to 105,781 ee ee ee ee 3 Nil Nil 1 1 ee 
150,000 do, N Pref. ee 9 6 96 6% 1 lye T- 1 А 
195,001 ро, do. Ф етр. Stock ee ee. Stock ee т 96 — 96 96 ee 
135,001 . do. Perp. Nad Deb. Stock .. ee | Stock А 78 — 16 74 — 77 - 
85,000 каша баца Ормонов is ee ве б 15,96 |19 — p^ 2.— r^ 94 93 
98,0001 ‚ do ао, 1st Mort, Deb, Stock Red, ..| Stock |... 104 —106 104 —106 к: 
8,800,014 Central London Railway, ee ее 0 0 ee oe Stock 4 4 91 = 98 91 — 98 
494,098 Do. do. 4 96 Pref. Stock. өө T eo ee | Btock | 4 4 101 —108 101 —108 1 1015 
1,200,900 Ону Do, о өө эө ee ee ee aoe ы 2 2 46— jt 463 — 47 5) 46 
85,000 Crompton а Oo., Bos, 1 ю 85,00 "Debi? * 900 at ; m ы 8 | 6 : 9— of 9 — 1 5 "i 
р pop A to 11,000 of B60 red. а pn F s ec pA 98 98 -— 06 ee ee 
17,199 Do. 40. Swan 19. T l 6 Nil де 1 — if 11. 1 i if 
844,028! Do, do. 4 Deb. ee ee 100 ee ee Tl — €2 77 — 82 ee e. 
100,000: Do. do. б and Deb. Beer Prev. Deris. all pd. 100 79 — 81 79 — 84 is ee 
112,100 1901 эө 2 ee ee ee 3 6% 4. 1 1} 1 ee ee 
81,890 do. 7% Cum. Pref., 1 to T вө өө 3 ae vá 2— 24 ^ - ee 
25008 | Do. do Ў 1st Mort. Deb, Soon. . | Stock is : 98 —100 9 — 90 xd | 97 = 
25,000 General Electric Со. , б Cum. Pret, ee ee ese 10 6 96 ee ee 9i— 10 10 ee e 
800.000 H q 179 ph oaks О Deb. ee ee eo es юш ю'& 15 3, e 7 » 10 n = 10 19 103 
900000 | Do, ^ 4 t} & Pret, 33 ue wx] ol 35 6, : 1— Hd » 
45,900 А 2 eo ec er^ ws 103, si 
800,0003 5 ; do, 60 495 1% Mort, Deb. мо | -. 
"c amne nr TAN Srei 71 и . „ B рЧе р y 
81,850 : 8 — À 5 Е гаю "T — 0% |W% ES 
840,000 | Waterico & Ойу Railway, Ord. eo c. oc. 100 | sx | ві |. 


* A period of nine months, + Quossticps on Liverpool btock Exobange. 1 Unless otherwise stated all shares are fully paid. 4 From Manchester Share List. 


(Bank rate of discount 3§per cent. (April. 21st. 1904). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 


t 


Stock Clue Closing Businese done 
issue, PATY ` | Share last three year- Jan. 11th. kth. Jan. 18th, 1905 
| ; 1903. 1908. , 1904. í 11 i Highest., Lowest 
юш Brompton А! Kensington кесіне Light Sup., Ord., 1 to 20,000 ә 5 8 % 10 % E : 10— 108 — * 
981000 | Central Eleottio lo Supply 4 1% Guar. Deb, Seek. | M0 А, ss .. | 106 —108 106 с ind 
78080 Oross оңу Supply ee ee ee ee 4 10 % 8 % АР 515 5% • ee 
40,000 Do. йо. “Ойу Undertaking” 4% Cum. Pr... | e | .. | oe : 15 : LE E 
1 0. ee es ee oe ss ыы NE Те m 
850,000 ро до. 4 ер Stock Red. . ee ee ee ee 100 22 us tt 101 —108 101 ri 64 oe 
150-0001 "быш octo Bapply, seen Гаа ым Бе . | 108 —110 18 —110 E D 
0 ee ee ee ee . E 11 
10.000 City ог ыы ишо, Li Hay bir 40,001—110,606 ee ee id 5% 5% ee 11 = P 11 ni nà Hi 
2] ео ee ee oe ee ee —195 unc : L 
400,000: Do. 6 took, » (ias. at 115) all paid ee ee ЫЫ ee ee ee 121 бу 
800,000 Фа b. E Вар, (an eg all paid ee ee 100 ee ee ee 101 —103 EC 108 " E 
40,000 | County of London Electric Lighting, Ord. 140,00 . .. ..| 10 | 4% | 495 | .. ed 1 | E 
20,000 Do. do, do. Pref., 40,001—60  .. | 10 = P i 107 —110 107 —110 T L 
400,0001 Do. do; ds Deb. Stock oe ee ee ee ee ee ee ee е 101 —]o8 101 —108 A te 
960,000 Do. do. 48% 3nd Deb. Book. 'à г ji E 6}— 64xd | 6л} - 
| 20 Minus кад Согрогайоп, oro Spares 25 : 1% | 7% i ms ^h 6 35 а 
. 0. Pref. oe ee ee ee ee = T 
800, 000 Do. do, 5 ori 1st Mort. Deb. Stoch .. | 100 . 5 $5 108 —1 10 ш ха p Ж 
90,000 йо.  Debenture Stock .. | Stock 23 «s es : 1 205 
о London a Hlectric 15 . mío, ex ee ee ee : ae ee eec 5 — 5 i 5 "s 5) P Р 
$ Pref. ee oe se t 
109 Metropolian lect ‘Supply 1e ма мый: Deb. aia nd % | vig | э т 18 — 18 BA| 2 
d рр!у, 7 M = oe Ы f 1 
71,108 do. o6 Cum. Pref. 1—71,106, £3 paid ee b ee ее ee Bra bra uncus 574 5н 
290, Do, n 1st Mort. Deb. Stock ee eo ee ee ee ee 11 —11 96 — 98 ee 
950,000: Do. Mort. Deb. коок Bed ee ee Stock ee ee ee — 98 agi . 
40 |" E с Шанц 70 1M ri Deb. e x ages козы 1091105 N Ё 
D B 10) D ee Ce ee ee + D =) mE 3 1 
аро Bt. зас and Pall F3 Electric > Light, Ord piece T 5 14% | 14% | !— i ч | "E 143 1973 "d 
, 150,000: Do. es 84% Deb. Btock Red 100 a Vs vi 98 —100 98 —1C0 100 ve 
12,000 | Smithfield Markets deere i ет T ee 5 9496 4 96 oe 24— в ee 
50,000 4 % Deb. Btook ee ee Btock ee ee ee 88 — 87 88 — И А "s Ad 
65,000 | South London Electrldity Supply, Ord. aa" we. Tos b 14% | 8% ES 4 4 4à 4j 
100,000 South Metropolitan Electric Light and Power Ford. ee ee ee 1 ee ee ee {$ = { ee vt 
50,000 (Late Blackheath and Greenwich 7 Pref. ee ee 1 oe ee ee li— 110 — l4 ee oe 
100,000 Гіві. E. L. Co.) 1st Deb. Stock 100 ee os oe 107 —110 107 —110 z ee 
80,000 Urban Electrio Supply, Ord. ee se es ee ee ee 6 ee ee eo 5 — 5 — 64 5 2 ve 
80,000 Do. 0. 6 % Cum. Pref es ee 6 ee se ee бу ai 
200,000 Do. do. 4396 1st Mort. Deb. Stock Red T .. | 100 oe . is 104 —106 —107 | 1 1% 
110,000 Westminster шеше Supply, on .. m T os 6 19 96 | 188% . 121— 18! 18 — 184 1 
98.14] Do. Б % Cum. Pret. . d 5 T — 63 ˙k4— 63 . — 
* Bubject to Founders Shares. | Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Week or| Receipts for | No. Miles Week ог! Receipts for | No. Miles 
Locality. fortnight the week or of Total to date. open Locality. fortnight the weck of Total to date. open. 
; ended. fortnight. wks. i: ended. | or fortnight. | wks. 
(€ | | 
£ £* ££ а £ £* e £* E. 
Aberdeen . .. Jan. 14 | 2,594 + 303 33 46,719 + 5,811 10 | Dundee Jan. 11 | 2,048 + 136 | .. | X БР 4 .. 
Ayr 2 % „ 14 416 67 lr 35 11,2228 | + 580... , Dover.. i ix » 14 351 — 53 2 351 — 53 33 
Bath S medo dd | 1,156 280 1,156 + 980 125|.. Dublin . „ 18! 8.423 „ 179 2 | ваз „ 119 47 
Birkenhead .. z: . - Ж . s Vs da. d ore East Ham T» » H | 1,240 + 71 41 | 29,532 |+ 1,591 | 6 
Birmingham ix | „ 13, 11,183 +1,064 | 2 11,133 | + 1,064 . Farnworth .. M P NEM V E. e Lc vs 
Blackburn : | 2 Der diee Жа z Glasgow Jan. 14 ; 30,397 | & 3,122 | 33 471,094 |4 23,190 724 + 8 
Blackpool 12| 66+ 111 41 | 44,179 | + 6,055 | Glossop 2.1) . 7 7 TU x | 3 
»  -—Fletwd| , 14 348 — (2 2 348 — 62 „ | Gloucester 2. rr pr 
59 = Lytham i oo.” 12 258 — 19 | 11 1,368 | + $ Grimsby a 797 “> са | i $ ©з "T NT ае 
Bolton .. „ 15 3,742 + 448 42 77,156 zn 411, 35 % | Halifax . .. Jan. 11 2.497 + 324 | 41 | 60,312 |+ 4,516 844 + 8 
Bootle. pL А konpa - das | 4. | Huddersfield |.s „ 14 2,20 (+ 191 41 32.906 | 3610 8 
Bournemouth .. „ 11 L89; 135 41 45, ‘691 | 10`15 .. | Hull 1 „ 14 4,46 + 251 , 41 90,562 |+ 10,871 Iz 
Bradford А үз m : T 64 : Ilford s - » 7 858 + 37 403 138.410 T 894 66 
Brighton we] 3 545 1,550 66 41 42,004 m c .. | Ilkeston a: 11] 193 — 26 41 5,609 — 44 33 
Bristol v ..| „ 18, 9,240 + 245 ds А 25 |... | Ipswich » 14 6721 21 41 19,791 | = 10 | 
| | | о Thanet „ 14 497 57 2 497 + 57.1 . 
irkcaldy — . ат TA EK К Sur 
Brit. Elec. Tr&c. Co. Я ' | Lan' kshire Trm. со. Jan. 12 1.382 14 23 2 1,382 И 23 868). 
tAirdrie .. „ 6j 288 47 9,457 Жый ee КЕ | Leeds . „ 141, 10,540 | €. £65 | 42 | 242,081 |. 13,743 893 183 
+Barnsley .. on NE^ 6 104 M 21 52 8,810 = 544 — жөк Leicester zt „ 14 3,459 еи 2 ' 34159 | „ "i 
{Barrow .. „„ 6 179 47 93183 ac Е | {Liverpool .. „ 710.272 |+ 650| 1 | 10272,— 2,414 108 
+Devonport » 6 498 + 98 52 27,541 | + 8,314, 5 | ps 1L.C.C. 85 Dec. 31 | 12,514 | 48,655 , 39 501,232 +10, 613 7 +1 
+Dudley—Sto'rb’ ge „ 6 723 T 35 ,, 44,937 ; + 1,168 s | +Lowestoft .. . | Jan. 14 136 = 17 2,318 
tGateshead. . „ 6 977 |+ 144 „, 17,538 + 1435; 1 |+ Manchester : „ 14: 23,554 42,274 | 41 | 502,991 | 42, 1891 198 +194 
1Gravesend, N'fleet » 6 ]88 — 19 „, 12,901 + 323 е Newcastle ў „ 14 | 7,137 + 218 — кй |17 
tGr'n'k, Pt*Glsgw /, 6 668 |+ 166 , | 29878 | + 1,957 7 Newport. „ 14 1,51 , 206 15 7,671 |+ 1, . 101 13 241 
1 Hartlepool | „ 6 287 |+ 44 „, 15,163 | + 1,033) .. е Oldham - И н 15 2718!+ 63] 42 52,211 | * 2, 87⁰ 224 74 
{Kidderminster ..| , 6 93 Tr 3 „, 6, 19g — 17 Plymouth Ge a КЕ a s d ET 
Merthyr .. » 6 11 + 1|, J0,486 + 19 | vs tPortsmouth Jan. 7 1,515 — 143 41 78,952 |+ 6,233 | 144 
Middleton. „ 6 269 + 34 „ 16,682 + 369|.. |.. | tReading . „ 5 588 + 74 40 25,977 — 74 
Oldham — Ashton » 6 499 + 23' „ 28,313 — 1/14 36 | Rochdale fud. a Sek, Pr m mi B ү ne 
fPeterborough ..| » 6 107 — 67 „ 7,675 |— 258 m Rotherham .. s ; » ae An се " . 
+Poole ри zw ge 6 229 |+ 8 ,, 15,591 |+ 53 ia St. Helens : ss m 800 5. i» 2 | 
1Potteries .. .. „ 6| 1,718 i 253 | „ 89,935 | + 6,535 88 Salford -.| Jan. 9| 8,085 |4 532 | 40 165,271 — 8,136 80 
tRothesay 1... з" ; 91 н i on 525 = 128 ede Re " Ss * ne 8 гз T 
Sheerness.. .. | JAN, ) s [| ©, WE * * ее 15 = 4 
а e|» 6 256 + 24) „„ 16497 492 South Lanes. D. SM Е о Б mo id з MG | ы 
{South Staffs, н 6 650 — 8 „ 39,591 | — 8,965 265 = {$ || Southampton Jan. 12 1,712 |+ 12 41 40,369 — 2,504 | 16 
+Swansea » 6 467 + 17 » 28,114 983 е !Southe nd-on- Sea. m 11 294 * 37 4l 14,958 + 1,494 6 . 
Taunton ..  ..' „ 6 42 — 5 „ 2,816 |— 307... |... Stalybdge, Hyde, e. m „ „ „„ 
1Tynemouth » 6 190 — 10 ,, 14,773 — 1,0577. Stockport M P. eb eem Е x = 
4Weston-s-Mare .. Jan. 4. 27|* 9 „ 6,296 | + 526. Sunderland Jan. 15 1,088 (+ 75 41 52,588 + 1,887 21 71 
Wolv „ D., „ 6 360 + 59 „ | 20,2711 + 18 102 48 Tyneside . 11 525 — Ф| 3 525 . 24 8˙9 
Worcester. ee} gg 5 91 * 11 ы pie + von ee oe Paal кж M M | 8 2 ee a " Sw X | o 
4Wrexham . + : 658 | — 1, ве еа 'arrington Jan. 5 91 : 50 a 
1 Yorks. Wool. Dist. 332 * 68 , | 30,273 | + 9,063! 6 | „ we Ham .. „ 12 9136 * p 10 | 1 220 Ы 3 n! 88 
Wan * + oe ve > . A ee 
| i | Wolverhampton Jan.11: 1,435 | 5 — | К . 
Burnley .. Jan. 14 | 2,084 + 4191 .. a . 161 +90 || Yarmouth РА нр > Ai ке dx E 
Burton-on- Trent .. a 8 656 + 42 103 13,928 | à A. 
Cardif 4 aie id | Н + P 9 | ж + 00 14 | : | | 
Carlisle „ Ll 311 — 2 : = REC Cen: ndon Rly... Jan. 14 14: С б | x 
Chatham and. Dist. „ 12 996 — 15 2 996 — 15 988 + 8 | City & S. Lon. Rly. » 15 o ee 20 : pn ie 20 62 | 
Сһейепһаш., s EET e. x eq Dublin- о 1175 ЖЕ? DE REP 95 a 2: Kup 
Colchester wel ee MEME A а к. . — Q and City Rly. Jan. 14 | 3,123 ‚1: = d 
Cork .. . Jan. 12 TM (— 98 2 TM — 98 99 |.. | L'poodOverhb'dRly.| „ 13 29: — Id: 3 uid arr Pit | 
Coventry . — "m Ee Ces ; "ZEN or * | Mersey Railway „ 14 8, л F 223 2 3,07 + 28 43 
Darlington .. 26 A^ EN ey T eoi. o5. | Metropolitan Rly.. : А e К К is 
Darwen ii Jan. 13 | 199 + 4 (9 9,182 — 66 БС Met. District Rly...) i d à n „ 
| н i 


Compared with the corresponding perio] of 1904. 


| 


-m m 


2 


vol. 56. Na 1,417, Janvanr 20, 1905.) THE ELECTRICAL REVIEW. 


a ee | 


115 


LONDON, BRIGHTON AND SOUTH COAST 
RAILWAY AND ELECTRIC TRACTION. 


IT has been well known in electrical circles for a considerable 
period that the directors of the L.B. & S.C. Railway have 
been meditating the adoption of electric traction on a portion 
of their syetem, on the single-phase high-pressare overhead 
conductor system ; their definite decision has now been made 
public. The first portion of the railway to be electrified is 
that section which lies between Battersea Park and Peckham 
Rye, on which a shuttle service will be run in the first 
instance. The considerations which have guided the 
directors to this decision are given below, on the authority of 
the general manager of the railway, Mr. W. Forbes, to whom 


we are indebted for a most interesting and lucid explanation 


of tbe circumstances at an interview accorded us last week. 

The supreme difficulty experienced in handling the traffic 
at the great London termini is due to the delay involved in 
getting the trains into and out of them, on account of the 
necessity of shunting the locomotives ; this operation cannot 
be completed at London Bridge within a less period than 7 or 8 
minutes with steam haulage. Electric traction presents the 
immense advantage of dispensing entirely with all shunting 
at the termini, so that it is anticipated that a train will 
depart again within two minutes of ite arrival. The impor- 
tance of this reduction is self-evident, as it enables about 
three times as many trains to be handled during the busy 
hours, with the present platform accommodation, to increase 
which would involve an expenditure quite prohibitive. 

By thus relieving the pressure at the termini, the manage- 
ment will be enabled to turn its attention to the develop- 
ment of the more remote suburban districts, up to a radius of, 
say, 90 miles ; hitherto this has been abeolutely out of the 
question, on account of the impossibility of accommodating 
a single additional train at the termini during tbe busy 
hours. There is no doubt whatever that if an express 
service of one or two trains, morning and evening, could be 
provided from such districts, they would immediately be 
populated by business men, anxious to live in the country 
and work in the town, and would be rapidly developed by 
builders. | 

The increased acceleration obtainable with electric trac- 
tion as compared with steam haulage, and the higher 
mean speed resulting therefrom are also very important 
considerationg to the company, on account of the rapid de- 
velopment of the South London Tramways during the past 
few years, which has not been without its effect upon the traffic 
returns of all tbe railway companies serving that district, 
and there is every prospect that the competition between the 
tramways aud railways will become still more keen within the 
near future. . Ап examination of the map on p. 116, 
which shows tbe railway system of the London, Brighton 
and South Coast Railway, and the electric tramways existing 
and projected in the southern area, will bring this forcibly 
home to the reader. It will be seen tbat there is hardly a 
portion of the railway network which is not paralleled by 
tramways, and several gaps which appear in the latter, such 
as those between Streatham and Norbury, Forest Hill and 
Crystal Palace, are known to be the subject of negotiations, 
and will very soon be bridged over. It is evident, therefore, 
that in order to retain the existing volume of traffic, and 
still more to increase it, the company must provide a train 
service which shall be in no way inferior to that of the 
tramways as regards speed and convenience, and this can be 
accomplished in no other way than by the adoption of electric 
traction. 

The problem, however, which the directors had to face 
when they turned their attention to this matter was no 
ordinary one. It was essential that there should be no 
-nterference whatever with the existing train service—a 
condition. far more difficult to fulfil than in the case of the 
underground railways, on account of the incessant nature of the 
traffic, day and night, tbe complicated relations of the com- 
pany's system with other railway systems, the limitations 
imposed by bridges, &c., and other factors involved while the 
capital outlay had to be kept down to the minimum, and absolute 
reliability of the service to be assured. On one point the 
directors were agreed — that the adoption of the third- 
rail system was absolutely out of the question. Not only 
would there have been very serious difficulties in the 


electrical equipment of the track, in addition to the 
personal risks inherent to the use of an exposed con- 
ductor near the ground level, but there were also 
insurmountable obstacles in the way of the third rail, chief 
of which was the existence of Clapham Junction. To 
carry the third-rail system through that maze of ruils and 
croesings, belonging to a number of separate companies, who 
would naturally have strenuously objected to interference 
with their property, and would have raised bitter opposition 
to the scheme, would, indeed, have been to construct a 
gigantic death trap for the platelayers and other railway 
officials whose duty it is to maintain the tracks and attend 
to signals, &o. ; moreover, a derailment of any train, whether 
belonging to the Brighton Co. or not, would have involved 
a complete breakdown of the traffic at the most busy railway 
junction in the world, which is constantly traversed by 
trains throughout the whole 24 hours. | 

This, then, was the position when Mr. Philip Dawson was 
appointed, in 1901, to report on the whole question as con- 
sulting electrical engineer to the L.B. & S.C. Railway Co, 
Mr. Dawson was peculiarly well qualified for this task, baving 
commenced his career as а steam railway engineer, and 
having been intimately associated with electric traction from 
the earliest days of its successful working. As most of our 
readers are probably aware, Mr. Dawson spent some years in 
the United States in tbe construction of electric street rail- 
ways, and since returning to this country at the very com- 
mencement of the tramway boom, has supervised the erection 
of more miles of electric tramway here than pro- 
bably any other living man. He fully appreciated 
the extreme complexity and importance of the problem set 
before him, and embarked upon an exhaustive investigation 
of the whole subject, which incidentally involved more than 
one journey to the Continent for the purpose of inspecting 
the latest developments in single and polyphase electric 
traction in Germany, Austria, Switzerland and Italy. The 
investigation has occupied upwards of two years, and has 
resulted in the accumulation of a mass of detailed informa- 
tion absolutely unique in its scope and character. A large 
proportion of the dossier consists of a detailed analysis 
of the existing steam service on the suburban lines of the 
Brighton system, and а comparison of the same with an 
electric service. Mr. Dawson's policy does not countenance 
half measures. His report to the general manager, which 
was presented last July, comprises three bulky volumes of 
printed matter and a huge portfolio of drawings. The con- 
tents of these are, of course, confidential; but we recently 
had the pleasure of examining some of the drawings and 
tables relating to the matter, and so far as we could ascer- 
tain, no pertinent question could be asked to which the answer 
was not contained therein. The time-tables of the sub- 
urban service have been analysed, dissected, averaged, 
criticised and retabulated in every possible way likely to 
yield useful information, and an entirely new set of tables 
has been drawn up for an equivalent electric service. The 
latter, moreover, has been so arranged as to work in with a 
number of steam-hauled trains, which must continue to run 
on routes not to be electrified for some time after the com- 
mencement of the conversion. Again, the existing and 
prospective tramway service in competition with the rail- 
ways has been minutely discussed and compared with both 
the existing steam and the proposed electric service—to the 
disadvantage of the former, but to the advantage of the 
latter. The time tables are accompanied by a complete 
system of traffic charts, showing the position of every train 
at any instant throughout the day. The power diagrams 
for each route bave been worked out, and these have been 
combined so as to give the load on the power station at any 
moment, the resultant station load curve for 24 hours being 
drawn out in full. 

The system of line equipment and working has also been 
fully detailed, down to the details of the insulators, bonds, 
&c, ; the sections of the cables have been ascertained, and the 
design of the power station has been laid down, with provision 
for extensions. The whole scheme, in fact, has been pre- 
sented complele, with detailed estimates of capital and running 
costs—not based upon guess-work, be it noted, but upon 
previous experience and authoritative data. Lastly, the 
specifications and forms of tender have been got out, and in 


all probability tenders will be called for, from all the leading 
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firms who have had experienoe in similar work, within the 
next few weeks. 

Turning now to the technical aspect of the scheme, we 
have already mentioned that the company had decided 
against the third rail system from the commencement; Mr. 
Dawson also, when he had investigated the conditions 
obtaining, fully concurred in this decision. There remained 


then only one alternative—overbead conductors at high. 


voltage. Commutation difficulties barred the use of direct 
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and Co. — namely, that quite apart from difficulties in con- 
nection with the running plant, the overhead equipment had 
given no trouble whatever. This wus a most encouraging 
fact; for if two conductors of different polarities, at a pres- 
sure of 3,000 volta between each other and earth, could be 
successfully maintained and worked for a period of years— 
in spite of the fact that they ran through tunnels reeking 
with moisture, and traversed by goods trains hauled by 
locomotives belching volumes of foul smoke, and in spite of 
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Railways v! 


МАР BHowisG THE L. B. & B.C. BuBuBBAN RAILWAYS, AND THE ÉxrsTING AND PROjROTRD ELECTRIC TBAMWAYS 
IN OOMPETITION THERRWITH. 


current, and therefore the choice lay between single and 
polyphase currents. Of these the latter have been applied 
upon the largest scale, but, as was fully demonstrated at the 
inquiry in connection with the electrification of the underground 
railwaye, and confirmed by Mr. Dawson’s later investigations, 
the characteristics of the motors, controllers, &c., while suit- 
able for use on long runs, were not such as to recommend 
them for adoption on a suburban service with frequent stops. 
One fact of the first importance, however, was learnt from 
the experience gained on the Valtellina three-phase railway, 
so pluckily and successfully carried out by Messrs. Ganz 


the complications incurred by the use of two conductors at 
junctions and crossings—how much more easily could a single 
conductor be dealt with, under conditions in every way more 
favourable ! 

There remained to be dealt with the question of motors. 
Up to the time of which we speak, the single-phase motor 
was but in embryo, and had not been generally regarded as a 
possible rival to itaelder brethren. Proposals had been put 
forward for installing on each train a synchronous А.С, motor 
driving a D.C. generator, to feed direct current to the train 
motors, but they had not received much-support. However, 
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when there ів з real demand for а new machine, that machine 
is generally forthcoming, and in 1902 the Westinghouse Co., 
of the U.S.A., closely followed in 1908 by Dr. G. Finzi, of 
Milan, and the Union Electric Co., of Berlin, announced that 
they were in possession of a satisfactory single-phase motor 
which could successfully take the place of the direct-current 
motor for traction. Mr. Dawson's inquiries and personal 
testa satisfied him that such a single-phase motor was in 
existence, and that the claims put forward on its behalf were 
well founded; it possessed large starting torque, freedom 
from sparking, high power factor (except at starting—but 
this defect is in reality shared by the р.о. motor) and high 
efficiency. The essential difficulties were thus removed, and 
it became possible to proceed with the preparation of the 
scheme to which we have referred above. 

The main features of the system are as follows :— Power 
will be provided by a generating station to be erected at 
New Oroes ; the generators will be driven by steam turbines 
(partly for the sake of the large overload capacity of this 
type of prime mover), and the “complete unit” system of 
boilers and turbo-alternators will be adopted—each set of 
boilers, in fact, will be separated from those adjoining by a 
party wall, to restrict the consequences of any accident to 
the narrowest limits. The alternators will generate at 6,600 
volte, 25 cycles per second, and the power will be supplied 
directly to the overhead conductors at 6,000 volts, without 
the interposition of any transforming apparatus whatever. 
This is an important feature, doing away with the whole of 
the capital and working expenses and the energy losses 
connected with transformer sub- stations. | 

The cables will be laid underground, and each section of 
the working conductor will be separately fed, near the middle 
of ita length. Switchgear will be provided in signal boxes 
for controlling the distributors, and for coupling sections of 
conductor together in case of necessity. 

The overhead construction will be of similar type to that 
which we recently described in connection with the Spindlers- 
feld system, with double suspension cables. The latter will 
bestranded of copper wires with steel cores, and will support 
the copper working conductor at intervals of а few feet, 


во that the possibility of a live conductor falling within . 


reach of the ground will be practically abolished ; safety 
devices, however, will be provided at the supports, by means 
of which a defective wire or cable will at once be earthed. 
The insulators will be carried on strong crossbars between 
steel side-poles. | 

The running rails will not be bonded together for the 
return current; instead, each rail will be bonded to the 
outer of & concentric cable laid underground between the 
tracks, while the inner conductor of the cable will constitute 
a high pressure distributor. 

The rolling stcck will consist of corridor bogie coaches of 
special design. The type of coach now so much in vogue 
on electric railways—s.¢, with doors at the ends only—is 
by no means the best for affording speedy egress and ingress, 
and Mr. Dawson has altogether abandoned this design, 
in favour of sliding doors opposite each compartment at both 
sides of the coach. The с. асһев will be open from end to 
end above the level of the cross benches, and wil] be provided 
with a narrow passage along one side only. The sliding 
doors will be closed by pneumatic power from either end, but 
can also be operated independently by hand. | 

Current will be collected from the overhead conductor by 
means of a sliding bow. The exact form of the motors and 
controllers will depend upon the result of the tenders, but in 
any case motor coaches will be used, controlled by means of 
а master controller. Special arrangements will be made for 
ventilation—a point too often overlooked, or left to the 
caprice and ignorance of passengers. 

Naturally, some months must elapse before the work of 
construction is begun ; but no time will be lost, and we may 
hope to record the inauguration of the first electric section in 
a twelvemonth or во, 

Returning to the announcement thst the Battersea Park 
—Peckham Rye section will be the first section converted to 
electric traction, we again refer to the map. It will be seen 
that this particular section presents ideal advantages for the 
purpose of the preliminary triale. The traffic over this section 
between Victoria and London Bridge amounts to 7,000,000 
passengers yearly, exclusive of short-distance passengers and 


season ticket holders; but the bulk of the traffic is carried in 
the morning and evening, and there are but few goods trains 
over the section, while no main line or suburban traffic 
whatever passes over it. Thus there will be no difficulty in 
equipping this section for electric traction without in any 
way interfering with the convenience of the public. 
The electric service will, at first, consiet of a shuttle 
service between Battersea Park and Peokham Rye only, 
during the slack hours of the day ; when the electrifica- 
tion is completed into Victoria and London Bridge, a con- 
tinuous service of electric trains will, of course, be run 


—. between these two termini. | 


Power will probably be purchased, in the first instance, 
from existing supply authorities. It should be clearly 
understood that the equipment of this section has no analogy 
whatever with the experiments carried out at Earl's Court 
some years ago. It will not be done to ascertain whether 
electric motors can haul a train, or to stave off the hour of 
complete conversion. 

The system to be adopted is new to this country, and it 
will, no doubt, be necessary to modify the details here and 
there to satisfy the requirements of the Board of Trade— 
which, we may add, bas adopted an attitude entirely favour- 
able to the project.. On this short line it will be possible 
to eliminate the ашай troubles which must inevitably occur 
at the commencement of an undertaking of this magnitude, 
to train the railway staff, and generally to “organise 
success,” 

Moreover, the whole of the work to be done will ultimately 
form part of the complete equipment of the system, so that 
the capital now to be laid ont will not be wasted on а mere 
experiment. When sufficient experienoe has been gained on 
the section in question, the system will be extended to the 
termini at Victoria and Londou Bridge, and possibly 
by degrees to the whole of the company's suburban area. 
It is important to note that the single-phase A. O. motors 
will be capable of running without material loss of 
efficiency over direct-current systems operated at 500 volta, 
and as the Brighton Co.’s system makes connections at 
New Oross and elsewhere, with railways which are being, 
or will be, equipped with direct current, their trains will be 
able to run over these lines without difficulty. 

In conclading this outline of the undertaking, we wish to 
express our thanks to Mr. William Forbes, general manager, 
and to Mr. Philip Dawson, consulting electrical engineer to 
the company, forthe kindness with which they have assisted 
us in acquiring full and authentic information as to the 
important movement about to be commenced. 


PROGRESS IN ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY IN 1904. 


By JOHN B. C. KERSHAW, F. I. O. 


Introduction.—The chief developments during 1904 in the 
progress of the electro-chemical and electro-metallurgical 
industries, have occurred in connection with the electric 
methods of iron and steel production. Early in 1904 the 
Canadian Government appointed a Commission of experts 
to investigate and report upon the Heroult, Keller, and other 
processes now in use upon an industrial scale in Europe, and 
during the past year the Commissioners have witneseed the 
several processes and furnaces in operation, aud have carried 
out important tests with the same. The report which has 
just been published is favourable to the new methods, and 
some details from it are given under the section of this 
article devoted to iron and steel.“ In the aluminium and 
alkali and bleach industries little actual progress is to be 
recorded, а result, partly due to lack of demand in the one 
case, and to the unfavourable state of the market for bleach 
iu the other. 

The copper refining industry continues to be one of the 


ә Bee also Brno. Rev., December 23td, 1904, p. 1017. 
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most progressive and successful of the electrolytic industries. 
The calcium carbide industry is also progressing slowly, 
although still handicapped by the mistaken over-develop- 
ment which marked its early years. 

Renewed attention has been directed during the past year 
to the electrolytic methods of sterilising sewage by means of 
hypochlorite solutions, and to the purification of drinking 
water by means оѓ ozone, and in the latter case some progress 
has been made in establishing the method upon а commercial 
basis. 

The fixation of atmospheric nitrogen, either in tbe form 
of a combination with oxygen by spark discharges through 
air, or in the form of a cyanide by electric farnace methods, 
has also aitracted much attention, although it is yet too early 
to regard any of the processes now being tried upon an 
industrial scale as past their experimental stage of develop- 
ment. Details of the progress in all these industries, and 
in the nickel, tin and zinc industries, will be found under 
the respective headings below. 

Aluminsum.—Although three of the companies producing 
this metal bave increased their plant during 1904, it is 
doubtful if the output of aluminium has increased. No 
official figures for the production have been published since 
1902. The writer estimates the 1904 output at about 
8,500 tons in the 10 works engaged in tbe manufacture. 
Since the capacity of these same works is now about 17,500 
tons per annum, a considerable amount of reserve power and 
plant is installed. In the majority of instances, this is being 
employed in other branches of electro-metallurgical manu- 
facture, but as the demand for aluminium increases it will 
no doubt be devoted to the production of this metal. 

À new company for promoting the manufacture of alu- 
minium in Italy from native bauxite has been floated during 
1904 in Rome, and а works is planned for this purpose in 
the valley of Pescara. When completed this will bring up 
the total of aluminium works to 11, situated as follows :— 
America, 3; United Kingdom, 1; France, 2; Germany, 2; 
Austria, 2 ; Italy, 1.. | | | 

As regards wislisation, there is nothing very new to 
report during the past year. The Goldschmidt-Vautin 
*thermit" process bas been much “ boomed,” and an 
English company with a capital of £50,000 has been 
registered їп London, to purchase and exploit the English 

tent rights. In America the use of aluminium for over- 

ead transmiesion lines continues—in Europe this applica- 
tion of the metal makes little progress. The possibility of 
obtaining electro-deposits of aluminium bas been proved 
during 1904 by Dr. Patten, and the difficulties of plating 
other metala «pon aluminium have aleo been overcome by 
Burgess and Hambuecben, and by two Sheffield workers. 
These processes may, in time, become of some industrial 
importence, since they may form the basis of methods of 
refining a cheap and impure form of the metal. 

Alkalies and Bleach.—The electrolytic alkali and bleach 
industry bas not been in a very flourishing condition during 
1904. The effects of the ruptnre between the Le Blanc and 
electrolytic makers which marked the year 1902, and the 
consequent fall in the price of bleach, have not been 
entirely remedied by the modified form of agreement which 
was adopted early in 1904. "The price of bleach bas not 
reached its former level of £6 per ton, and at present is 
only about £4 7s. 6d. f.o.r. Liverpool. Consequently most of 
the electrolytic alkali makers in Europe find the manufacture 
of tbis chemical unremunerative, and are seeking other out- 
din for the chlorine produced in their electrolytic alkali 
cells. 

In this country the Castner-Kellner Co. are making zinc 
chloride by the Swinburne-Ashcroft process ; in France the 
Société la Volta, at Moutiers, are producing carbon tetra- 
chloride ; in Italy the Electrolytic Alkali Co., with works at 
Piano, are manufacturing carbon tetrachloride and pure 
hydrochloric acid ; and in America, the Acker Process Co. 
are making tin crystals (tin tetrachloride) with the elec- 
trolytic chlorine previously devoted to bleach manufacture. 
Attention is also being given to the industrial recovery of 
the hydrogen escaping from the cathode compartments of the 
cells (1 ton of hydrogen gas is produced for every 35 tons of 
chlorine); and in Germany and France this gas is being 
collected, dried, compressed and sold in steel cylinders for 


various purposes. 


As regards dividends of tbe two English companies, the 
Electrolytic Alkali Co., which works the Hargreaves-Bird 
process at Middlewich has passed ite dividend upon the 
ordinary and preference shares during 1904, while the 


Castner-Rellner Co., with Works at Weston Point, has been 


obliged to reduce ita distribution from 6 per cent. to 4 per 
cent. 

Calcium Carbide.—The chief event of the past year in this 
industry in the United Kingdom, bas been the delivery of 
the final judgement in the patent infringement case between 
the Acetylene: Illuminating Co. and the United Alkali Co., 
which has been before the Courts during the last two years. 
The House of Lords’ judgement in this case was delivered in 
November, and was against the appellants. The Willson 
British patente for calcium carbide production, which the 
Acetylene Illuminating Co. purchased in 1895, are, therefore, 
declared invalid, and the manufacture in tbe United King- 
dom is now open to all. Since calcium carbide can at 
present be more cheaply produced in Norway and Sweden 
than in this country, the decision in this case is not likely to 
bave much effect upon the industry, and neither the United 
Alkali Co., the defendants in this long-fought patent case, 
nor the British Aluminium Co., who prcduced calcium car- 
bide at Foyers for many years under an agreement with the 
Acetylene Illuminating Co., are now manufacturing this pro- 
duct. 

As regards production in Europe and in America, no very 
reliable figures have been published for а long time, owing to 
the very unsettled state of the industry. The writer esti- 
mates, however, that about one half of the works originally 
planned апа built for carbide production are now operating, 
and that in these 50 works, between 60 and 70 thousand 
tons of carbide are being produced annually. The industry, 
therefore, although it has not realised the extravagant expec- 
tations of its early promoters, is still one of the most 
important of the electro-metallurgical industries. 

The utilisation of acetylene gas for central lighting instal- 
lations is steadily extending, and in Italy, Germany, France, 
Switzerland, America, and in this country, a very large 
number of such installations are in operation. A recent 
writer in the Engineer has estimated the total to be 250. 


-Even in this conservative country, where electricity, coal- 


gas and oil are so generally found in rivalry, acetylene has 
been adopted for the lighting of 16 village communities, 
The average price of the gas delivered by these instaHations 
is stated to be 558. 3d. per 1,000 cb. ft., and it is necessary 
to remember, in comparing this price with that of coal-gas, 
that its illuminating value, when burnt under the most 
advantageous conditions, is 20 times that of the latter. 

An improved form of acetylene lamp, free from the defects 
of that tried two years аро, is now being used with success on 
certain of the London omnibuses. In time one may expect 
this lamp will entirely oust the bad and smelly oil lamps still 
generally employed, and greatly increase the consumption of 
carbide in this country. 

Chlorates.—Little change has occurred during 1904 in 
the electrolytic chlorate industry. The number of works 
remains stationary at eight, and the power available for the 
manufacture in these eight factories lies between 30,000 and 
40,000 H.P. Further details of the factories for chlorate 
production are given in Table I. (p. 119) :— 

No very reliable figures for the total output of chlorates 
in 1904 can be obtained, and estimates based on the power 
available are misleading. Most of the companies engaged 
in Ше manufacture of electrolytic chlorates produce other 
products, and since the fall in the price of potassium 
chlorate below 34d. per Ib., the tendency has been to devote 
an increasing proportion of the power to the production of 
perchlorates and persulphates. 

Copper.—The electrolytic copper-refining industry con- 
tinues the most important of the electro-metallurgical 
industries, if judgement be based upon the capital eunk in 
it or upon the value of the finished product, The total 
number of refineries in operation at the present date is 32, 
distributed as follows :— 


United States. 9 France... "E 
Germany is. 9 


United Kingdom 6 


Russia — 2 
Austria-Hungary... 2 
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The world's output of electrolytic copper is estimated to 
be now. 320,000 tons, and this total is still increasing, отіп 
to the increase in size and productive capacity of certain o 
the American refineries. The value of the copper present 
in the vate alone, in the larger refineries is enormous, 
thus at the Anaconda Refinery which has 1,200 vate in 
constant operation, the total value of their contenta is 
£450,000. 


2 X. 4 


Name of company. 


1. Messrs. Corbin et Cie idee gis Chedde 

2. Société d'Electrochimie РА Bt. Michel 

3. Bociété d'Electrochimie  ... ae .. | Vallorbe 

4. Buperfosfat Fabriks Aktiebolag A.G. . | Mansboe 

b. Superfosfat Fabriks Aktiebolag A.G. .. | Alby ... 

6. f. Elektrochemische Industrie | Turgi ... 

7. The North American Chemical Oo. .. | Bay City re 
8. The National Electrolytic Co. .. | Niagara Falls... 


The electrolytic extraction processes based on leaching ' 


the roasted ore with dilute sulphuric acid solution (Car- 
michael's process) or with cupric chloride solution 
(Hoepfner’s process) have not developed during 1904, and it 
seems probable that these methods of extraction will only 
prove profitable under very exceptional circumstances, The 
electric furnace methods of concentrating poor ores are still 
in their experimental stage, and no details have yet been 
published concerning the industrial trials in Chili with one 
of the French design of furnaces. It would seem likely, 
however, that this method of obtaining a rich matte from 
poor ores will prove of industrial value. : 

Hypochloriles.—]lt is difficult to obtain any reliable 
information concerning the present position of this industry, 
but the electrolytic methods of producing hypochlorite 
solutions are believed to have made some progress, both in 
Europe апа America, during 1904. In America especially 
a large number of planta are electrolysing sodium chloride 
solutions, and producing hypochlorite of soda or lime for 
bleaching purposes, the caustic alkali in such plants worked 
with the diaphragm type of cell being run to waste. 
Kellner has introduced recently a similar process in Europe 
for obtaining an oxidisiog solution sited for breaking up 
and parting the fibre in the wood-pulp manufacture. 
Modifications of the old Hermite process for producing 
hypochlorite solution suited for sewage sterilisation, from 
sea water are also receiving attention, and an installation of 
a plant of this type is being operate] in America. Two 
companies are exploiting hypochlorite cella in England, 
namely, the Electrical Bleaching Co. and Oxychlorides, Ltd. 

The first-named company controls the Vogelsang patents, 
and has worked a small plant at Nottingham for the past 
two years. The company has been reconstructed during 
1904. The second company owns the Atkins’ patente, 
and has a small experimental plant in operation in North 
London. | 

In Germany a large number of electrolytic bleaching planta 
are in o ion, the Schuckert and Haas and Oettel cells 
being those most generally employed. 

( To be concluded.) 


TECHNICAL EDUCATION: COACHING IN 
COMMERCE. 


Bv A UNIVERSITY LECTURER. 


Ir may not be as well known to the general body of English 
engineers as it is to those who reside inthe Midlands, that the 
Birmingham University has founded a Faculty of Commerce. 
Not very long ago I visited that city to see the new Univer- 
sity power station; the engineer in charge, who is a lecturer 
on the engineering staff, began to talk to me about com- 
merce. I was not a little surprised that, in the heat laboratory 
of this University, I should find a man who was, if I may use 
the word, “ bristling” with commercial facta and figures. 


TABLE I.—ELECTBOLYTIC CHLORATE Works IN OPHBATION IN EUROPE AND AMERICA. ` 


\_ | | | 
Locality of works. | Available n.p. | Usilised H.P. | Source of power. 


The next day I was fortunate enough to meet Prof. 
Ashley, M.A., Dean of the Faculty of. Commerce. in the 
University. At a time when Oxford and Cambridge are 
declining to substitute subjects (necessary for a science 
degree) more beneficial than Greek for the undergraduates 
in science, Birmingham—the name of the place is asso- 
ciated with Chamberlain and commerce—is offering to train 
science students in accounting, commercial law, banking 


Process used. 
12,000 9,000 Water. Corbin open cell. 

4,000 (?) Water. | Gall & Montlaur open cell. 
3,000 (?) Water. Gall & Montlaur open cell. 
4,600 o Water. Carleen cell. 

(7) (2 Water. Carleen cell. 

800 600 Water (?) 

,000 2,000 Bteam Hurter cell. 

— 2,000 Water Gibbs open оеп. 


publio finance, technique of trade, and other similar sub- 
jects. Let me say, at the outset, that commerce is not yet 
a compulsory subject for the final in engineering, but I do 
not think that the time is far distant when ** B.Sc. in Engi- 
neering, Birmingham," will also mean tbat such graduates - 
have been through some sort of commercial training. In 
the syllabus for the Faculty of Commerce, I notice that 
engineering, mining, metallurgy, physics and chemistry, are 
among the optional subjeota, one of which must be taken 
in order to obtain the degree of “ Bachelor of Commerce” 
(B. Com.) in this University.. | 

The article by Mr. T. W. Sheffield, in a recent issue of 
the ELECTRICAL REVIEW, led me to wonder whether it is a 
thing practicable, or even remotely possible, to train engi- 
neers in commerce at a University. Only a few weeks ago 
Mr. Swinburne, in the course of an admirable, if amusing, 


, address, * Some Difficulties in Getting On" (why didn’t he 


call it “Some Ditticulties in Getting Money ?"), told the 
engineering world that the commercial man is valued more 
highly than the engineer or scientist. All of my students, 
after perusing that address, want to become commercial 
engineers. Where can they coach in commerce? After 
my conversation with the Dean of the Faculty of Commerce 
at the Birmingham University, I began to see dimly the 
possibilities of great things for this new and vigorous 
coaching centre. 

In municipalities and in private firms there is a cry, 
growing louder and louder each year, for economy.“ 
discovered one solitary civil engineering student at Birming- 
ham taking courses of lectures in public finance, which 
deals, among other subjects, with municipal taxation and 
municipal loans. І wondered whether this knowledge 
would be valuable to him in after life, and I think, now, 
that he will get the pall over other competitors. Then I 
noticed a course of lectures on ** The Economics of Trans- 
port," and there rushed to my memory letters received from 
old studente who had gone into railroad service. 

Mr. Sheffield gives a striking comparison between Ameri- 
can and English methods of conducting business, On p. 55, 
and onwards, of the * Report of the Mosely Educational 
Corumittee," there are some pungent remarks concerning the 
commercial schools of -America. Mr. Robert Blair, who 
wrote this section of the report, quotes from ‘ Lectures on 
Commerce,” by H. R. Hatfield, of Chicago University, as 
follows :— 

“While a school of mechanical engineering is required to 
fit a man for the practical parte of railroading, there existe, 
in that profession, a far more important career for the man 
who is competent to direct the traffic, classify goods, fix 
rates, watch the coming financial depression, know the signs 
of coming prosperity, has insight as well as experience 


with the questions of labour and the relations of employers 


to employés, understands the duties as well as the privileges 
of corporations, and who has the masterly mind to devise 
and carry out great financial operations,” He then goes on 
to tell us that there are principles of money and credit in- 
volved which are often not understood even by bank officials. 
The justification, if justification were needed, of Birming- 
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ham's Faculty of Commerce, is found in the closing sen- 
tenoes of this extract:—'* The man who has been taught 
to approach such problems i. e., commercial problems] must, 
in the end, prove an infinitely better head than he . . . . 
whose professional education has consisted of the cbance 
events brought to his attention in the round of daily busi- 
ness. Men of this latter description will become accurate 
steady, and useful to the institution in minor positions; 


but, if promoted to high posts, they will be found to know | 


really nothing beyond the dry busks of their professional 
experience,” 

In America, the Wharton School of Commerce has 250 
students; the course for graduation involves four years’ 
study in commerce, political economy, finance and political 
science. The great industrial and commercial firms” [in 
America] “are abandoning the traditional methods of wait- 
ing for apprentices to ‘come through,’ and are attempting 
to manufacture the junior officers, by a rapid process, out 
of college graduates in technology and commerce,” says Mr. 
Blair, It is clear that the American “ Captains of Industry” 
look to education to make the “cadets,” just as they look 
for metals with different qualities, such as tenacity, elas- 
ticity, strength. &c., to be produced from raw materials— 
the ores. They are actually * making" men who can 
clearly and agreeably present the firm's views, and who have 
the ability to extend the firm's business, I am glad to be 
able to say that the Dean of Commerce at Birmingham was 
for many years at one of the American Universities. 

Let us turn to the history of our other great trade rival— 
Germany. І have before me the report, issued last Sep- 
tember, by Dr. Frederic Rose, the British Consul (at that 
time) in Stuttgart. There are, saya the report, 429 com- 
mercial schools in the German Empire; including private 
commercial schools and such schools for women, we obtain 
a total of 540. The Commercial Universities bave been 
founded about six years. In 1902-3 there were 74 indus- 
trial and technical managers (under which heading are 
engineers, chemists and architects) at the Commercial Uni- 
versity at Frankfort-on-the-Main. It was only opened three 
years ago, and is under the supervision of the Prussian 
Minister of Industry and Commerce. Fancy our British 
Board of Trade interesting itself in education! At Aix 
there is the department for commercial science of the Aix 
Technical University. There are four sets of lectures upon 
the technical aspect of economic procerses, production and 
traffic, and these are as follows:—(1) Knowledge of goods 
and raw material; (2) Mechanical technology; (8) 
Chemical technology; (4) Traffic. Another Commercial 
University is that at Leipsic. Founded only six years ago, 
already 1,000 studente have matriculated. In 1902 there 
were 519 studente, whose ages varied from 18 years to over 
30 years. Half of them were foreigners—110 Russians, 
und only 5 Englishmen being among them. At Cologne 
University there are 45 lecturers and professors in com- 
merce. Dr. Rose says in his report that it is certainly the 
duty of the State, or municipalities, in default of private 
munificence, to provide adequate facilities at Universities 
for full instruction in commerce. 

Summing up this report upon commercial education in 
Germany, we may say that in 1892 there were 12,000 pupils 
and 175 commercial schools. To-day there are 48,000 
pupils and 429 such schools, of which 230 receive State aid. 
Buildings are now being built for a Faculty of Commerce at 
Berlin. Including this one, there seem to be five Universi- 
ties in Germany where lectures in commerce are given. 

As a national asset in the struggle for existence, it is im- 
possible to underrate an efficient training in commerce. 
Commercial acumen and ability must rule in a world which 
is so largely made up of such things. We have seen how 
the banker with his 6 per cent. drives the earl out of his 
castle, and we know that without well cultivated commercial 
instincts the man of business is already a failure at the start. 
He is like a naked savage with a stone-headed spear fighting 
a well-armed modern soldier. Your commercial man hates 
to be thought pedantic, and his great desire to make money 
will make him cordially detest a long training. But he will, 
in tbe near future, have to go through with it. However 
much we may differ from Mr. Chamberlain in politics, we 
must acknowledge that he was a great success in the no less 
stormy watersof commerce. He has practically founded the 


Faculty of Commerce at Birmingham, and he believes in it in 
no lukewarm fashion. 

At a time when Oxford has determined not to free itself 
of the shackles of the classics, when even Cambridge forgeta 
that it is but senility to mumble over the ashes of the past, 
the young virile provincial Universities are outetripping the 
old decaying seat of learning. Mr. H. G. Wells in his 
essays, * Mankind in the Making,” tells us that “in 100 
years from now the pass graduates of ripe old Birmingham 


will be crowding up to vote against the substitution of some 


modern subject for longhand book-keeping in the Little 


Go.” It may be so. But we must make the fullest use 


of the things we have with us now, and leave to posterity 
the burden of the mistakes made by posterity. We at least 
can do our utmost to ensure that posterity shall not blame 
this generation—even that, in а few years, this generation 
shall not blame itself—by providing full and efficient instruc- 
tion in useful subjects at our Universities. Instruction in 
Greek or Latin should be regarded as a luxury to be taken 
up like golf or tennis by those who can so afford to spend 
their time. But there is reason to believe that instruction 
in commerce at our Universities is already a crying necessity. 
Let the Chambers of Commerce throughout the kingdom 
turn their attention to а subject more urgent than fiscal 
politics. Let them watch what America and Germany have 
been doing for the past six years, and bring pressure to 
bear on those who control the destinies of our English 
Universities, 


ELECTRICITY AT THE CAPE TOWN 
EXHIBITION. 


[By our SPECIAL CORRESPONDENT AT CAPE TowN.] 


Тнк Industrial Exhibition on Green Point Common, Cape 
Town, which has been looked forward to for tome time by 
Cape Town people, was opened on November 26th by H.E. 
the Administrator-General, Smith Brook. 

At the time of opening tbe Exhibition conld compare 
with many a greater kindred institution in other parta of 
the world by reason of its unfinished condition, a state of 
affairs that was noticeable in the electrical exhibite as in 
many other departments, and indeed at the time of writing 


there is much to be done before the display can be said - 


to be in a finished state. With this statement comparison 
between the Cape Town Exbibition and ite greater compeers 
ends, however, and it is not likely that it will ever be quoted 
as a rival to the St. Louis. 

Electricity Hall is at one corner of the triangle made by 
the Exhibition buildings, and there amongst other exhibits 
is located the plant of the Torque Electrical Engineering 
Co., of London, which company arranged to supply the 
power needed for lighting the grounds and stalls, and also 
for running the working exhibits driven by motors, water- 
chute, &c. Two machines out of three are erected, whilst а 
temporary switchboard—a very temporary affair—is doing 
duty pending the arrival of the proper board from oversea. 

When completed the Torque Co.'s plant will consist of 
three Peache patent compound three-crank high speed 
single-acting engines, manufactured by Messrs. Davey, Paxman 
and Co., coupled direct to three multipolar compound-wound 
dynames working at 250 volte, supplied by Messrs. T. 
Parker, Ltd., Wolverhampton. UD 

The steam is to be supplied by three Davey, Paxman 
economic 200 H.P. boilers measuring 8 ft. x 14 ft. 

The machinery erected consists of a 245-H.P. engine direct- 
coupled to а six-pole dynamo of 665-ampere capacity 
working at 375 r.p.m., and a 330-H.P. engine with a 10-pole 
925-ampere machine, also working at 375 revolutions. The 
remaining set to be erected consists of a 412-H.P. engine, 
and а 980-ampere machine working at 325 revolutions. 

These dynamos have drum former-wound slotted type 
armatures, and are supposed to stand a 25 per cent. overload 
for one hour, and a 50 per cent. one for short periods. It 
is not likely, it is feared, that this quality of even the 
smallest machine will be called for by the exhibition load. 

So far the demand for power has been so small that the 
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plant bas not been run, power being obtained from the Cape 
‘Town Corporation’s 440-volt three-wire system, 220 volta 
being supplied to consumers on the two-wire system, the 
balancing being done at the temporary switchboard in Elec- 
tricity Hall. | 

It is hoped that before the Exhibition closes the load will 
increase sufficiently to justify the running of the Torque 
machines, for although the Davey, Paxman boiler is pretty 
well known aud used in South Africa, there is no large 
Peache engine nearer Cape Town than Johannesburg. 

The grounds are wired with bare copper on wooden arms 
on the tops of the buildings; both this work and the interior 
wiring are of a very temporary nature, | 

Other electrical exhibits in Electricity Hall are those of 
the A.E.G. of South Africa, Johannesburg; the G. E. O. of 
South Africa, Johannesburg; and Messrs. Greenwood and 
Batley, Leeds. 

The A.E.G. stand undoubtedly contains the beat electrical 
exhibit in the Exhibition. In the eyea of the lay public it 
is the beat looking, while to electrical men it is most 
interesting both from the quality and the class of the 
exhibits. 

The stand ia splendidly illuminated by 150 Nernst and 
four flame arc lamps. It speaks well for these lamps that, 
notwithstanding the large number in the small space of the 
one stand, the light is quite soft and pleasant. 

Mining machinery is specially shown here, foremost 
among the exhibits being a 26-H.P. electric mine locomotive 
built to the specification of the De Beers Co. This is a 
splendid machine, being very strongly built, well finished, 
and having all parts well protected. One noteworthy 
point about it is the curved roof which is placed over the 
cab to protect the head of the motorman. 

Some exceedingly good boxed-in motor switchboards, con- 
taining switch fuses and ammeter are shown; these are so 
arranged that it is impossible to open the doors of the iron 
cases while the switches are closed, and equally impossible to 
close the switches until the doors are closed and fustened. 

Brackets for the suspension of cables in mine shafts, with 
the necessary complement of joint and junction boxes, are 
also shown. 

In station fittings an A.E.G. removable carriage switch- 
board is attracting considerable attention, of which it certainly 
appears worthy. It is beyond the scope of this article to 
give a full description of this piece of apparatus, but it may 
be briefly stated that the instruments, switch, &c., are con- 
tained in a metal and glass case which can be bodily with- 
drawn to be wheeled away to the repair shop without any 
undoing of nuts or other fastenings. The breaking of the 
circuit on the machine side of the oil switch is accomplished 
by the action of pulling out the case mentioned above. 

There is a good collection of transformers, controllers and 
motors, & noticeable controller being one for crane work in 
which both hoisting and swinging motions are governed by 
the one handle. | 

On а switchboard are placed circuit breakers, varying from 
heating coils for telephone lines, to big magnetic cut-outs for 
tramway systems, together with high and low-tension switch- 

d instruments of varicus descriptions. 

The electroliers and table lamps which are shown are 
most artistic aud of a very high order, altogether in keeping 
with the general appearance of the stand. 

The G. E. O., of South Africa, occupies the next stand to the 
A.E.G. in Electricity Hall. The exhibit; is illuminated by 
G.E.C. Meridian lamps, which ale supplied with current 
from a small 125-volt machine direct-coupled to a 4-H.P. 
Secor oil engine. In connection with this machine, a 
G.E.C. T. A.- ty pe voltage regulator is shown working; it acts 
very well indeed, keeping the voltage wonderfully steady on 
large load variations, 

A G.E.C. insulating coupling is shown on a motor- 
generator set which takes direct current at 110, giving three- 
phase at the same voltage. 

A large collection of measuring, recording, and registering 
instrumente, both stationary and portable, are exhibited. 

Messrs. Greenwood & Batley, of Leeds, have a small 
Stand in the same building, in which the De Laval turbines 
are shown. 

There are several electrical exhibits housed away from 
Electricity Hall, including that of Messrs. Siemens, Ltd., 


and the Technical and Commercial Corporation, Ltd., who are 
showing on the one stand. The chief feature of this exhibit 


is the show of Liliputian arc lamps which Messrs. Siemens have 


introduced into South Africa; they give 130 C.P., taking two 
amperes at 110 volts, Here they are shown four in series on 
а 440-volt circuit and two in series on 220 volta, and are 
giving excellent results on both. These lamps are being 
taken up by shopkeepers in Cape Town for interior lighting 
and are meeting with a good demand. | 

An interesting feature of this stand is one of Siemens s 
“ F” type motors running as a dynamo, driven by a Field- 
ing & Platt oil engine. The motor is а 10-H.P. one, it is 
giving 6 Kw. at 440 volts without the slightest sparking. 

A Siemens-Allen Admiralty pattern 14-Kw. ship's set ів 


also shown; the engine is of 22 H. P., the dynamo working at 


110 volts. The set is a most compact one. | 

At the stand of Messre. Govey & Co., Cape Town, а 
Veritys 220-volt 20-ampere dynamo and a Siemens *F" 
type motor running as a generator, are being driven off one 
Hornsby-Akroyd 16-H.P. oil engine, the power generated 
being utilised for lighting this and some neighbouring 
stands. | | 

The telegraph and telephone departments of the Cape 
Government Post Office have a neatly arranged stand in 
which is located the Exhibition Telephone Exchange, for 
which a 100-line magneto board is used. The telegraph 
department is showing a collection of telegraph instruments 
varying from the old double needle to a working automatic 
Wheatstone set, while the telephone department has a varied 
collection of telephones of all kinds, testing instrumenta, and 
u model of а small central battery switchboard, beside а 
board used in the Cape Town exchange 20 years ago. 
Specimens of dry core, both aerial апа underground, and 
switchboard cable, are shown in the various processes of 
jointing. | 

On the whole, the electrical profession is well represented, 
considering the size of the Exhibition, It oertainly needs 
to be, for various systems of lighting by vaporised paraffin 
and acetylene are being shown and vigorously pushed, while 
disquieting news comes from a rising town in South Africa 
— Batterworth—that an electric lighting scheme is being 
held over while the use of acetylene is being considered. 


WATER-POWER IN NEW ZEALAND. 


In confirmation of Mr. Hancock’s report on the available 
water-powers in New Zealand, referred to in recent issues of the 
ELECTRICAL REVIEW, a further report has been issued by 
Mr. P. S. Hay, M.A., M. I. C. E., superintendent engineer of 
the Public Works Department. 

The various possible schemes are reviewed in some detail, 
and in the North Island, where a total of some 500,000 B. H. P. 
is estimated to be available, there are situated powers of 140, 
92, 50, 48, 88 and 25 thousand B.H.P., &c., and numerous 
smaller amounts, 22 in all. The South Island contains some 
8,200,000 estimated B. H.P. of hydraulic energy available, and 
individual schemes of 750, 550 and 420 thousand, several 
of 100,000 в.н.р., and 49 schemes in all, are scheduled. 

In October, 1903, some 180,000 H.. of machinery was 
being operated in New Zealand, and, at the present time, 
200,000 H.P. would appear to be a fair estimate, 

Locomotive traction is estimated to require an additional 
50,000 H.P. for an 8-hour day, so that there is evidently 
abundant surplus power for the future development of New 
Zealand as а manufacturing centre. In the course of his 
report, Mr. Hay says :— ; 

* Water-power is not to be obtained in New Zealar d, 
except at considerable cost. Apart from the lake schemes, 
most of the possible schemes must of necessity be located in 
the central main range or its offshoots, which runs from 
Otago to Marlborough, and thence thiough Wellington to 
Auckland Province. The best schemes appear at present to 
be obtainable by diversion of water from one lake to 
another or to the sea, or by diversion of water from 
one river valley to another at a lower level. All other 
schemes must be obtained by dams, or by dams and con- 
duits following the valley of the river utilised. Some of the 
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methods adopted in the mountainous countries of Europe 
seem suitable as patterns for the development of some of the 
New Zealand water-power schemes, but many of these are 
at present unique in character, and will demand special 
treatment, independent of precedent. 

“ Supposing all the schemes to be developed to work con- 
tinuously, the cost may tentatively be put at £115,000,000 
for the total 3,700,000 B.H P., and if developed to work con- 
tinuously, the cost may similarly be put at E220, 000, 000.“ 
The amount of effective power, after transmission, is put 


‘at 2,220,000 B. H. P. continuous working, or 4,440,000 B.H.P. · 


for half-time full power. Assuming a rate of £12 per 
H.P.-year, the gross revenue would be £26,640,000 a year 
(in-both cases) if all the energy were sold. 

It is estimated that an installation of 420,000 в.н.р. of 
electrical plant would be required to provide existing power 
needs in the islands, and the cost would be £12,000,000, 
exclusive of the conversion of railways, distributing networks 
in towns, &c. 

The cost of steam plant to give the total estimated avail- 
able powers would amount to about half the cost of the 
estimated hydraulic and.electric plant, but the coat of 
working per r.H.P. might be double in the former case. 

The coal required for such an aggregation of steam plant 
of large and economical proportion would be 17,500,000 tons 
of best quality, but much more of New Zealand coal. 

This amount of coal would makean appreciable inroad on 
New Zealand's relatively slender and fixed stock, while the 
water-power will always remain.a national asset. 

The report is accompanied by numerous detailed reference 
maps of the drainage areas, lakes, and suggested sites of 
future power schemes, which should be of great value to 
engineers who may wish to investigate New Zealand's claims 
ав a possible Eastern manufacturing centre. 


THE Waironr Fairs ELECTRICAL Power Co.'s PnoJEgcr. 


The New Zealand Mines Record recently contained ап 
interesting description of the above company’s proposals, 
from the pen of Mr. Ed. E. Stark, chief engineer, and Mr. 
F. J. Williams. 

The hydraulic works are situated on the Waipori River, 
the drainage area above the intake being 95 square miles. 
The intake is in the form of & tunnel, 20 ft. in length, cut 
through the solid rock, and provided with headgates operated 
by rack and pinion. | 

А dam is provided, with a retaining wall some 70 ft. wide, 
and a conduit some 2 miles long leads to the penatock, which 
їз of masonry construction. From the latter two steel pipes 
lead to the power house—the effective head being 663 ft. 
and giving some 6,000 н.р. (theoretically). Each pipe 
supplies two Pelton wheels, which are guaranteed to have an 
у of 80 per cent., when carrying 1,000 Kw. generator 

The generators will be supplied by the G.E. Co., of 
America, of the revolving field, stationary armature type, 
giving three-phase, 50-cycle alternating current at 2,400 
volts pressure. 

Energy wil! be stepped up to 20,000 volta, in single-phase 
transformers, the H.T. side being arranged for either “delta” 
ог star" connection giving line voltages of 20,000 and 
84,500 respectively. 

Electrically controlled oil-break switches will be employed 

on the H.T. side for regulating the load. The transmission 
line is to be 30 miles long; six wires of -229 in. diameter are 
provided for carrying a 4,000-Kw. load. 
It is estimated that some 15! per cent. loss will occur in 
electrical generation and transmission, and 21 per cent. in 
ihe hydraulic works, and that some 4,000 H.P. can be 
delivered for distribution, the latter being eventually increased 
to 6,000. 

We understand that certain tenders have been accepted 
for carrying out the work. 


India-rubber.— Messrs. Figgis & Co., in their annual 
review, state that they bad another year of activity. The increased 
consumption for motor, &., tires has been continued. Bear” 
selling frequently resulted in a corner. The world’s consump- 
tion of fine rubber bas practically left no stock for some months 


past. The supply of medium has increased, mainly from the West 
Ooast of Africa. 


THE SULLIVAN OUTGOING SIGNAL 
RECORDER. 


Am instrument designed by Mr. H. W. Sullivan for recording 
submarine cable sigaals as they leave the transmitter at the 
sending station has beea submitted to us, which, from its simplicity 
of construction and its efficiency, should meet with the same 
favourable reception at cable stations as bis universal galvanometer 
bas already received in the testing room. 

The object of an outgoing signal recorder is to provide а rscord of 
signals as they leave the transmitter, which may be compared with 
the message as recorded at the receiving station, and thus assist the 
clearing-house to trace the origin of errors. 

This is sometimes effected, in the case of both simplex and duplex 
working, by employing a leak recorder. That is to say, a very small 
percentage of the outgoing current is made to leak from the line 
terminal of the transmitter to earth through a recorder without 
traversing the cabie, the amount of current thus diverted being 
regulated by a high resistance, so that it may not seriously weaken 
the signals entering the cable. In this arrangement a single out- 
going sigorl appears upon the paper tape in the form of а sharply 
defined movement of the ink siphon, followed by an equally abrapt 
back-throw towards, and sometimes even across, the х зго line, due 
to the discharge of the signalling condensers. The resalting record 
of signals is consequently confu-ed, even with the simple uucurbed 


key; but when a curbing transn«tter is employed, the character of 


the outgoiny signals is much more distorted and they are readered 
absolately illegib!e. | 

It is true that by tapping the А L employed for duplex working 
at а point more remote from the sending ead, or even near to the 
distant end, the retardation produces much more smooth and 


distinct signals, and permits of tne employment of lese resistance in 


circuit with the leak recorder; bat it will be obvious that the usu 
of a second sensitive recorder with a resistance in circuit entails 
considerable expense, and that an equally serviceable and much 1‹вз 
costly substitute is a desideratum. Various devices have been tried, 


Остаоха BiGNAL RECORDER. 


but, so far as we are aware, this inetrament of Mr. Sullivan's is the 
first really practical and inexpensive recorder for the parpose in 
question. It has a very low resistance, and can be inserted directly 
in the line circuit when working simplex, or in the cable or 
artificial line branch in the case of the duplex block system; so 
that outgoing signals traverse ite coil on their passage to the cable 
or artificial line, and produce a clearly legible record free from 
confusion arising from the back discharges across the zero linc. 

In devisiog a suitable outgoing recorder, the first essential 
was to modify the excessive back-throw due to the cable 
or condenser discharge after each signal. As, in the case 
of Mr. Zullivan's signalling galvanometer—fully described 
and illustrated in the HKLROTRIOAL Review of November 3rd, 1899 
—the electrical damping device is sufficiently controlled by the 
mechanical damping brought abont by the two camel-hair brushes 
to make received signals through a very long cable more 
sharply detined than they would be without this device, so in 
the case of the outgoing signal recerder a parallel result is obtained 
by regulating the electro-magnetic damping of the coil itself, the 
controlling force applied to the coil, and the friction of the siphon 
on the moving paper band, to give dead-bsat and well-defined 
signals, the back discharge from the cable or condenser after each 
deflection of the siphon from the zero line being nullifled either 
wholly or to any desired extent. Adjusted in this way, the iostra- 
ment was found efficient for rendering signals clearly legible when 
sent by an ordinary transmitting key with 30 volts through a con- 
denser of 20 mfds., connected to an artificial cable having a K.R. 
of from 1,00 2,000 to 4,000,000, the recorder coil being shuated with 
one ohm. This arrangement was not, however, suitable for signals 
sent by a curbing transmitter, owing to the cumulative effect of a 
succession of similar signale, which caused them to become further 
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removed from the zero line. After trying many devices this dif- 
culty wae entirely overcome, by the ingenious expedient of applying 
highly flexible springs with adjustments to make them press perma- 
nently, with more or less force as desired, upon ore face of the 
pivoted coil. 
To meet, however, the further difficulty introduced by curbing, 
which produced confusing effects and rendered the signals 
illegible, some additional remedy became necessary. This 
distortion of signale was eventually wholly obviated by appiying 
similar flexible springs to the opposite side of the coil at suitable 
ointa. 
j The two counter-acting and flexible springs have the additional 
advantages tbat they can be adjusted to regulate the size of outgoing 
signale, and they may be utilised to control ће coil's movements во 
that the use of a shunt across the coil terminals and the овса! con- 
trolling devi^e applied to the coil itself both become unnecessary. 


The instrument is provided with a well- fitting cover to protect 


the working parts and exclude dust and moisture. 


—— 


Mr. Sullivan asks us to state that he is indebted to the kindness 
of the Eastern Telegraph and other companies for allowing trials 
«f the apparatus on their artificial lines and cables, during its 
design and after its completion. | 


— — — —— 


SOME HINTS ON CONDUIT WORK.“ 


Bv T. F. M'MACKIN. 


THE use of conduits or iron pipes ie the favourite method of con- 
cealiog wires for all purposes in newly erected edifices. Although 
this system bas many advantages over the old methods employed, 
especially those involving the uae of mouldings and porcelain cleats, 
it presenta many difficulties not easily overcome. These difficulties 
are met with chiefly in overhauling old buildings, or in fireproof 
construction in warehouses, power houses, &c. In running circuits 
on tbe ceilings of & warehouse or storage plant, extra strong beams 
are often encountered. These run the entire length of the floor and 
are supported by 12 in. x 12 in. wooden pillars placed at equal dis- 
tances apart to increase the bolding capacity of the tloor. In 
passing under these beams a saddle bend is required, as shown in 
fig. 1. Fig. 2 illustrates a badly-made saddle which is often used; 
it is of poor workmanship and 18 dangerous in floors baviug a low 
ceiling. Saddle bends on pipes under the floors are easy to make. 
Wherever the pipe crosses a beam it is pounded with a heavy 
plank or joist until it con forms to the shape of the beam, using one's 


* From the American Electrician. 


@ Le JA u AA IN BY 


feet to steady it during the operation. Saddles required on the 
veiling are bent first according to measurement and then installed. 
Тһе best method is to place а size larger coupling between the 
jaws of а double V vice. [The methods suggested in the foregoing 
paragraph do not meet with our approval.— Eps. E.R.] 
The trouble. met with in fire-proof buildings lies iu the question 
of hangers or fasteners: there is no woodwork to fasten the pipes to, 
but а number of wrought-iron I-beams are available. Special 
wrought-iron hangars. саа be made, suitable for almost any оба: 
ditione. This scheme has been applied to several power houses 
with good results. Fig. 3 shows а sketch of several circuita 
in $-in. pipe conduits carried across the ceiling from the switch 
box to their respective outiets. Each of these circuits, 12 in 
number, comprises two No. 14 B. & 8. wires, and the conduits are: 
held by hangers attached to the wrought-iron I-heams. The hanger 
is made of strap wrought-iron } in. thick and 1} in. wide, and isin 
two parts, the top and bottom. Each part ooneists of a bar 10 in: 
long, having a hole j in. in diameter at each end and one in the 
centre; 4 in. bolta and auts serve to hold the 
parts together. The top bar has two extra holes at’ 

the centre to hold small wrought-iron lugs which 
grasp the I-beam. The top bar is put up first, 
then the pipes and the bottom bar. 

Figs. 4 to 12 represent band iren hangers 
used in the same power house The band 
iron is 4 in. thick and 1 in. wide, and ів ser- 
viceable for all small sizes of conduit. In 
the majority of cases the I-beam is dug out 
on both sides to admit the lugs of the hanger. 
In fig. 4 is shown the hanger most commonly 
used, consisting of a small piece of band 
iron 5 ín. long. It has a hook bend on each end 
and is secured in place by hammering both ends 
over the edge of the I-beam. There are three 
forms of this hanger, one to accommodate a single 
pipe, irregular in form, one to accommodate three 
pipes and another to take four pipes.. Fig 5 ів 
a good firm hanger in three parts, the top and 
bottom and the Ings for hoidiog them. The top 
and bottom pieces have a din. hole in each end and 
the lugs have each а hole corresponding to these. 
One end is made up before installing, and the 
otber is made fast to the beam. Two fiat-headed 
bolts connect all three parts together and fasten 
them in place on the beam. Fig. 6 is the same hanger 
applied to two beams 1 ft. apart. The hanger is 
made to accommodate 10 or 12 J- in. conduits. 
The lugs are provided with hook bends on each 
end and а } in. hole in the centre for a fiat- 
headed screw to pass tbrough. The ends are 
first bent up square and then hammered over 
the onteide edges of the I-beam or girder. The 
other two parte are fastened to the hanging screws 
by small nuts on the bottom. Figs 7 and 8 are 
clamps or holders used to keep the pipes uniform ; 
these consist merely of two plain wrought-iron 
bars held together by means of three flat-headed 
bolts and nuts, Fig. 9 is a channel-iron resting 
on two I-beams and having а §-io. hole drilled 
in the centre. A 4-in. close nipple and two 
4-in. lock nuts, one on top of the channel- 
iron and one inside the box, hold а con- 
duit box to the channel-iron. Fig. 10 isa hanger 
of the slip-joint type, the lugs used being the same as those 
just described. To each C-shaped lug is attached a U-shaped 
loop; а loose wrought-iron bar, 2 in. wide by } in. thick, laid across 
those loops, completes the hanger. ; 

Fig. 11 is a double pipo haoger arranged in such a way as 
to accommodate two rows of pipes, one underneath the other, and 
is made of ; ір. wrought-iron. The upper bar carries 4 in. conduits 
and the lower 1}-in conduits, running parallel to each other. The 
hanger is supported by means of two wrought-iron clamps, one end 
of which grasps the I-beam while the lower end is made to grasp a 
l-in. pipe. For convenience the clamps are made in two parta and 
held together by short 3-in. bolts and nuts, as shown in fig. 12. 

The l-in. pipe which serves as the bottom hanger is provided with 
thread aod lock nuts to prevent it from shifting. 

Fig. 13 is an arrangement used in places where no beams 
are to be had in the line of piping, as in the centre of an 
arch When the distance between beams is not more than 6 ft., the 
plastering can be dug out and achannel-iron inserted, extending 
from one to the other ard resting on the flanges, as shown. 

The principle of installing piping ів а simple one. The hangers 
should be installed first, and then the pipe can be run easily. Never 
attempt temporary hangers, if they can be avoided, as they are a 
great handicap. 


Light Railways and Tramways Association.—A 
party of members of this Association paid a visit to the power 
station of the Central London Railway at Shepherd's Bush on 
Monday last. The Morning Post representative says:—" It was 
interesting to learn, too, that many of those employed at the power 
station are marine engineers and men from His Majesty's navy. 
‘They know а good deal of their business before they come to us,’ 
said Mr. Ounningbam, ‘and they bave acquired the invaluable 
babits of discipline and readiness which are so essential in a concern 
like this.“ 
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SOME NOTES ON MACHINERY FOR 
ABROAD. 


By E. KILBURN 8COTT, A. M. Ixsr. C. E., M. I. E. E. 


A rom which is liable to he overlooked when ordering machinery 
for abroad is that the climatic and meteorological conditions may 
be very different from those obtaining in this country. For example, 
suppose а power gas engine of a certain size gives a certain horse- 
power in this country, then if it is sent to a town situated at a con- 
siderable altitude above sea level, its capabilities will be much 
reduced. At а place where the barometer read nd 24, for example, 
the gas and air entering the cylinder at each stroke would only be 
about three-fourths of tbe amount of what it is when working at 
sea level. Again, in a hot climate the amount of cooling water will 
have to be considerably increased, because, not only will the average 
temperature be higher, but there will be a greater loss from evapora- 


LI 


tion. Additional provision must therefore be made for water- 


storsge, and Jarger pipes and water jackets, &c., provided. 

Much of the above also applies to oil eogines. When ordering 
кпоһ engines for the East, it is well to specify that they shall give 
their power with a low grade oil, for as sure as-fate that is more 
likely to be used than the good quality stuff we teke as а matter of 
course in England. The writer once had au unfortunate experience 
of this kind. 

In the case of boilers the fire-gra‘es should be made to suit brown. 
or lignite coal. Then if good quality coal is available, the grate 
can be reduced in area by a few firebricks, whereas, if sent ont with 
an ordinary proportioned grate and oniy cheap coal is procurable, 
the boiler will be always working at a disadvantage. 

In the case of condensing plants the average temperature of the 
country for which it is intended, is mcst important to know, other- 
wise an ordinary proportioned condenser may go out to a hot climate 
and they шау pump water through it till all is blue, and never get 
а good vacuum. 

Another matter which is often overlooked in electrical apparatus, 
is that it is fatal to eend out wood to certain tropical countries 
owing to the trouble with white ants. In electrical work wood is 
‘till used largely, and in many inetances where it has no business 
to he. For the tropics it must be cut down to the lowest possible 
amount. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, to whom а)! 
inquiries should be addressed. 


. "Improvements in electric cooking sppsratns." G. TEURER. Janusry 
9nd. (Complete.) 

40. "Improved plough for use on the electric conduit for tramways or light 
railways.“ J.J. ATTRIDGE. January 2nd. 

66. "Improvements in electric switches." С. SMITH. January 2nd. 

80. “Improvements in electric aro jamy в." THE BritisH Тромкок-Носктом 
Co., LrD. (The Genera) Electric Co., United States.) January 2nd. 

198, "Improvements in spparatus for end process of electric welding and 
other metal-workivg operations." W. L. JSE. (The Thomson Electric 
Welding Co., United States.) January 8rd. (Complete.) 

164. Improved electroscope for radio-active substances.“ F. H, GLEW. 
Jenuary 3rd. 

167. ‘‘Improvementa in the insulation of wires conducting electrici' y." 
H. G. Loxcrorp. January 4th. 

177. “А device for notifying to an indiv'dual when an electric circuit fails, 
and especially for notifying the driver of a motor-car when the rear e ectric 
light fails.“ E. H. Ріскғокр. January 4th. 

184. Compersted sirgle-phare &iternating current commutator motor.” 
E. AnNoLp and J. L. La Сосн. (Date applied for under Patents Act, 1901, 
January 4th, 1904, being date of application in Germany.) January 4tb. 
(Complete.) 

185. ''Arraneement for leading in and taking off the ermature current of com- 
pensated single-p ase commutator motors." E. ARNoLD and J. L. La Сосн. 
January 4th. ( ...opfete.) 

191. “Improvements in adjustable flexible connections for gas pendants, 
fluids, steam, or electrica] conductorr.” В. Quincey and U. Harrison. 
January 4th. 

206. “Improvements in and relating to electrical ignition devices for interral 
combustion engines.” J. А. Сое. January 4th. 

909. “Improvements in electro-msgnetically controlled fluid prersure 
motors.” E. Dx M. Maran. January 4th. 

210. Improvements in electric aro lamps.” W. R. Ripince. January 4th. 

#11. “Improvements relating to electric aro lamps." La RocieTE LEPERCHE 
AND Ск. (Da e applied for under Patents Act, 1501, May 2nd, 1901, being date 
of application in France.) January 4th. (Comp'ete.) 

950. “Ап Ar ps solution for the formation of accumulator plates.” 
M. Lorenz and H. Crans. January 5th. 

254 “Improvements in electric lighting." ThE Enrrisn Tnossos-HovsTON 
Co, LT». (The General Electrio Co., United States.) January 6th, 

955. “Improvemcnts іл electrio resistance units." Тнк Britisn THOM- 
кох-Носвтом Co., LTD. (The General Electric Co., United States. January 
bh 

256. “Improvements in magnetic separators. THE BRrrien THOMSON- 
Hovston Co, Lip. (The Genera: Electric Co., United Stutes) January sth. 


957. "Improvements in electric aro lamp electrodes.“ THe Britisn 
TTHoMsow-HovsToN Co., LTD. (The General Electric Co., United States.) 
January 5th. (Complete.) 

811. “ improvements in apparatus for testing electrical resistances.” J. B. 
West. January 8. (Complete.) 

818. “ An improved derice for attaching electric conductors to terminals.“ 
A. MILLER. January 6th. 

815. “ Improvements in or relating to plates for secondary batteries,” 
W. P. Thompson. (Pflüger Accum datoren-Werke Act.-Ges, Germany.) Janu- 
ary 6th. (Complete.) | 


890. “ Improvements 
mochanism.'' 
January 6th. 


884. “Improvements in electrical apparatus applicable for exercising and 
therapeutic purposes." F. Burks. January "th. 

841. “ А new or improved thermostat." W.G. Heys. (A. Goldstein, C. F. 
Patterson, R. L. McElroy, and J. E. Shepherd, United States.) January 7th. 
(Complete.) 

818. “Improvements in apparatus for converting multiphase ourrent into 
continuous current." Bruce FEEBLES & Co, Ltp.,and J. L. La Cour. January 
"th. (Complete.) 

852. “Protective apparatus for alteroating current circuite. H. P. Davis 
and F. Conran. (Date applied for under Patents Act, 190!, January 20th, 1904, 
being date of application in United States.) January 7th. (Complete.) 

854. "Improvements in electrical measuring instruments.“ EVERSHED AND 
VioNOLES8, LTD., and S. Eversnrp. January ith. 

868. ''Improvements in vapour electric apparatus." Тнк British THOMSON- 
Носктом Co., Lrp., and J. Gray. January 7th. 

869. “Improvements in vapour electric apparatus " A. М. Jacxsow. January 
7th. (Date applied for under Patents Act, 1901, January 9th, 1904, being date of 
application in United Rta:es.) (Comp'etc.) 

8:0. ‘Improvements in vapour electric &apraratns." O. O. KnrH. ап! err 
Ith. (Date applied for under Patents Acts, 1901, January 9th, 1904, being date 
of application in United States.) (Complete.) 

874. “ Improvements ín electromotors for single-phase current." Axr..Ck«. 
Brown, Boveri & Co. January 7th. (Date applied for under Patente Act, Lail, 
January 8th, 1904, being date of application in Switzeriand.) (Com, lets.) 


in and relating to electric power transmitting 
Тнк British THomson-Hovston Co., -LTD., and B. Horrs. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Rpeciflcations may be obtained of Messra. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at liverpool, price, post 
free, 9d. (in stamps). 


1904. 


ELECTRIC INsvLATOnSs, J. G. Lorrain. (Societa Ceramics Richard-Gi ori 


Itaiy.) 7,235. March 25th. 

BEALING OF THE ENDR oF INSULATOR ELECTRICAL Coxnucrors. L. R. Lee. 
7,247. March zoti. 

ELEcTRICAL Еске Toxxs, JUNCTION Boxrs AND THE Like. L. R. Lee. 17,249. 


March 26th. 


Process FoR THE PREPARATION OF Dynamo Bresnrs. The British Galvanic 
Meta) Packing Co., Lid. (Galvauischen Mevall-Papier-Fabrik Act:ea- 
Gesellschaft, Germany.) 7,827. March 28th. 


ELECTRIC TELEGRAPHY. I. Kitsee. 7,586. March 80th. 
ELECTRIC Fuses. Js. R. Lee. 7,612. March Bist. 


ELECTRIC Toy Motors. W. Broad. 7,702. March 81st. 
patent October 5th, 1901.) 


ELECTRIC IGNITING DEVICE FOR Explosion ENGINES. 
enfabrik Augsburg uud Maschinenbaugeselischaft Ntienbarg A. 
March 3186. (Date ciaimed ior patent October 19th, 1903.) 


TELEPHONE TRANSMITTERS. W. Fairweather. (American Electric Telephone 
Manufacturing Co., United States.) 7,828. April &h. 


H. F. Pieper. 


Receivinc Devices rox Usk 1х WinELESS TELEGRAPHY. 
April 6th. (Date ciaimed for patent, May 2. d. 1903.) 


ELECTRIC FUSES oR Cur-Ours. J. H. Mercadier. 7,980. 
claimed for patent, Ap ii 700, 1803 ; 


TELEGRAPHIC SIGNALLING APPARATUS. 


(Date claimed for 


The Vereinigte Maschin- 
7,133. 


7,869. April 5th. 
G. Möller. 7.977. 


Power CUT-OUT ror ELECTRIC RAILWAYS. 


April 6th. (Date 


A. G. Bloxham. (J. Goffin, Belgium.) 


8,294. April 9th. 

Systems or ELECTRICAL DISTRIBUTION. J. S. Peck. 8,285. April 9th. (Date 
claimed for patent May Ist, 1968 ) 

ELECTRICAL. Distrisutioy. P. С. Hewitt. April llth. 8,297. (Date cleimei 


for patent April 25ih, 1908.) 


RECEIVING APPARATUS FOR USE IN WIRELESS TELEGRAPHY. G. Möller. 8,821. 
Ayr 11th. 


Nipple FoR USE IN CONNECTION WITH ELECTRICAL CoupviT TUBES AND FITTINGS. 


H. Hirst and C. E. Gunner. 14,767. July Ist. 
CLIP For CLAMPING OR BIN DING THE TROLLEY Wines TO FITTINGS IN OVERHEAD 


WIRE SYSTEMS OF ELECTRIC Traciion. J. Н. Luby and W. Horris. 14,015. 
July Ist. 
Вестон INSULATOR FOR OVERHEAD WIRE SYSTEMS OF ELECTRIC TRACTION. J. Н 


Luby and W. Harris. 14,816. July let. 


ELECTRIC Arc Lamps. А. Bellardent. 14,911. July 3nd. (Date claimed for 
latent uncer Patents, Act, 1901, September 5th, 1503, being date of applica- 
tion ia France.) 


ELECTRIC BURGLAR AND Fink ALARMS, С. A. Ali. 15,503. July "tb. 


METHOD or BELECTING ELECTRICAL IMPULsEs. D. W. Trov. 15,996. July "th. 
(Date claimed for patent under Patents, Act, 1901, July züird, 193, being 
date of application in Sweden.) 


ELFCrROLYTIC CimcuiT-BREAKER. A. Kolling. 15,860. July 9th. 


BuB-STATION CONNECTING ARRANGEMENT FOR TELEPHONE Systems. I. B. Birn- 
baum end H. G. White. 15,382, July 9ta. 
SYSTEMS oF ELECTRICAL DISTRIBUTION. J. 8. Peck. 15,452. July llth. (Date 


claimed for patent under Patents Acts, 1901, August dih, 1003, being date of 
application in United States.) 


Улрогк ELECTRIC Coxpuctors, O. O. Kruh. 15,467. July lth, (Date claimed 
for patent uncer Patents Act, 1901, July 11.h, 1908, being dave of арр lon- 
tion in United Btates.) 


INDICATORS FoR ELrEcTRIC Oscirrarross, W. P. Thompson. (Gesellschaft г 
Drahtlose ‘Velegrapuie in. b. HI., Germany.) 15,561. July 12th. 


ELECTRIC OR TRLEPHONIC TRANSMISSION. Н. Carbonnelle. 15,567. July 12th. 
ErrcrRiC Licht Frrrixds. Veritys, Ltd, and J. Sothoott. 16,732. July 16th. 
15,874. July 18th. 


ELECTRODE FOR ELECTRICAL AccumtLators. K. L. Berg. 15,952. July 18th. 
(Date claimed for patent under Patents Act, 1901, July isth, 1908, beig 
date of application iu Sweden.) 


ELECTRICAL Fink ExriovisHER, H. Ruppert. 


PRODUCING ZINC FROM SULPHATE fBoLcTioNs By ELectTROLYMS. С. D. Abel, 
(Siemens & Halske, Act. Ges., Germany.) 16,896. July 25th. 
ELECTRICAL BINDING Screws OR TERMINALS. M. Bouchet. 16,581. July 


27th. (Date claimed for patent under Patents Act, 1901, February 15th, 


1901, being date of application in France.) 
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WIRELESS TELEGRAPHY AND WAR 
.. CORRESPONDENCE. 


THE lecture delivered by Capt. Lionel James at the Society 
of Arts last week will form an important chapter in the 
history of telegraphy. The eventa which, with such 
dramatic effect, have marked the progress of the war in the 
Far East, have been made known by the Press, through the 
agency of the telegraph services, with а degree of accuracy 
and rapidity which, even to those of us whose lives are 
particularly associated with the engines and munitions of 
electrio signalling, appears ever mysterious and wonderful. 
Mystery and wonder reached, perhaps, their zenith when, in 
March, the Times eclipsed even its own records by publishing 
here in London an account of the doings of the belligerents 
in the China Sea, but a few hours after their occurrence, 
This appealed to us then; but now that the methods, 


` difficulties, and other attendant circumstances of the trans- 


mission have been made known by the Times war 
correspondent, Capt. Jamee, who was responsible at the 
point of origin, we must, redouble our congratulations, both 
to him, the Times, and the cable service, for this шне 
of telegraphic art. 

We purposely refer to it as art, because Mr. Cuthbert Hall, 
after Oapt. James's lecture, expressed surprise that the 
Society of Arts should entertain papers such as that just 
read by Capt. James. Mr. Hall's argument was that Capt. 
James had communicated a paper, the value of which, in the 
estimation of Mr. Hall, was to be found, not in ita bearing 
upon wireless telegraphy as a science, but inthe nature of the 
news transmitted by wireless telegraphy. Не followed up 
this acid remark by suggesting that the wireless results 
obtained by the De Forest system in no respect, transcended 
those previously obtained by the Marconi system, and he 
affected to be at a loss to gather exactly to what part of 
the wireless results referred to by the lecturer special signi- 
ficance was tobe attached. If it was the distunce traversed, 
it was common knowledge, he said, that messages were sent 
by the Marconi system over distances of 1,500 miles; and 
if it was the number of words sent, again it was well known 
that thousands of words were sent daily by the Marconi 
system. On this latter point Mr. Hall was reminded by 
another speaker, that the fact that thousands of words might 
be sent daily by a given system was no evidence of ita merit, 
and that the true test of rival systems was determined by 
the relative rates at which words were correctly received. 
The lecturer left no doubt upon the question in his 
reply. He said he selected the De Forest system 
after judging resulta, which he had had an opportunity of 
doing at the yacht race the year before. Both in 
regard to freedom from interruption by other transmitting 
stations, and in regard to the speed and accuracy with which 
messages could be received, he had observed that the 
De Forest system was superior to its rivals. He declared 
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that the only interruption that they ever bad to the apparatus 
on board of the Hatmun was caused by a static discharge ; 
and that, so long as tkey kept at a distance greater than 
1 mile from other transmitting stations, they ruffered no 
inconvenience. Within 1 mile, they had a word or two 
* mixed up by foreign sparks from other systems." They 
worked over distances varying from 70 to 150 miles, with 
the Italian, Russian and Japanese systems working hard all 
round, but making no difference to their messages. Capt. 
James then observed that he had no means of judging 
whether the transmitter on the Haimun affected other 
stations, but that whenever they bad reason to believe that 
the belligerents were signalling, bis station refrained from 
transmitting. This freedom from interruption of his 
messages was the first reason for his having selected the De 
Forest system, and the second was that by this system 
he was able to transmit from 30 to 35 words a minute, 
against the 12 or 15 words of any other wireless 
system. Facts as striking as these must have struck Mr. 
Hall as being rather more than a reply to his quibble, 
for the merits of the Marconi syetem were here clearly 
outdone in regard to both syntony and spced. Almost 
involuntarily, as Capt. James spoke, our thoughts wandered 
back to the lecture given in May, 1901, before that same 
Society of Arte, by Mr. Marconi; and we remembered his 
all-too-early announcement tbat bis efforts to secure syntony 
had been * crowned with complete success.” And it seemed 
to us that if it was proper that the Society of Arts shonld 
accept a paper from Mr. Marconi wherein such a possibility 
was prematurely adumbrated, it was certainly proper, four 
years later, that the Society of Arta should welcome a com- 
munication from Capt. James wherein it was proved that 


the hope had brightened into so near an approach to accom- 


plished perfection. Bat it is not difficult to understand 
Mr. Hall's objection to the character of the lccture. 

The chief points of technical interest were those to which 
we have referred. Incidentally the lccturer gave a little 
information about the transmitting and receiving statione. 
Dr. De Firest had promised him that if he succeeded in 
erecting a mast 180 ft. in height on the China coast and used 
it in conjunction with а movable station wbich showed an 
exposure of at least 120 ft. of wire, he would supply him 
with а set of apparatus and expert operators who 
would transmit messages with accuracy for 160 miles. His 
receiving station was get up at Wei-hai-Wei, and his trans- 
mitting apparatus was fitted in the Times dispatch boat, the 
Haimun, provided with special spars. There were practical 
difficulties which prevented the carrying out of the arrange- 
ments first propoted, but they apf ear to have surmounted 
most of them. For their shore station they had chosen an 
island at the mouth of the bay at Wei-hai-Wei Harbour, 
which gave them a clear arc of open sea of about 135°. 
This position, however, obliged them to erect a station about 
300 ft. above sea level. The disadvantage was dealt with 
by placing copper plates in the sea and connecting them to 
the sending apparatus. Unfortunately, the length of wire 
exposed on the transmitting station was 50 ft. less than that 
on the shore station, so that they were never able to receive 
at quite the same distance as they were able to transmit, 
They encountered rough weather, they had their sigralling 
masts repeatedly broken, they traversed a sea all perilous 
with submerged mines, they ran a grave risk of being mis- 
taken and torpedoed as a disguised war vessel, they were 
threatened by the Russians, and were finally cont trained to 
relinquish their task by the Jap.n.se, but they estublished a 
record in the transmission of war news, and they will cecupy 
a proud position in the history of telegraphy. 

Turning to the file of the Times, we find that a message 


was published in their columns on March 14th, from their 


„Special Correspondent" ; it is marked Ву the Times 
steamer Haimun,” and is dated, Seoul, March 11th, ia 
Wei-hai-Wei." Similarly, we find a message fr: m the same 


scurce published on March 15th, dated March 12th. These 


dates give us an indication of the time occup'ed by the 
ordinary cable service for telegrams. In cortrast with thete, 


we find on March 16th a mersage from their Special 
Correspondent,” which is marked, By De Forest's Wireless 
Te'egraphy, zi Wei-bai-Wei, March 15th, 10.5 a.m." 
Even allowing for the diff: rence in the clo ks, and as:uming 
that they were rent as -speciul service telegrams, the 
performance does credit slike to the De F. rest system, and 
to the cable systems concerned. The Times, however, 
exceeded this record on March 21:t, by publisbing a tele- 
gram marked, By De Forest's Wir less Telegraj hy. With 
the Japanese Fleet, vid Wei-hai-Wei,” and dated March 
20th, 11 50 p.m." This telegram, which, we understand, was 
trar fmitted with complete accuracy, occupies rather more 
than а column of the Times, and gives details of the fighting 
on March 10tb, and the bombardment of Vladivostok. On 
Merch 24th we find a telegram from Che mulpo, to the 
effect that the receiving matt had broken do*n, but by 
the 26th we trace the Haimun again at tea tel graphing the 
position of the ill-fated Russian batt'eships, and on the 
27th informing the breakfast tables of the world of the 
attack upon Port Arthur by the Japanese Fleet, and the 
completion of the landing operations at Chi-uam- po. 

This rapid review of the work done by the Haimun in 
that period serves to show at once the value and the danger 
of & floating wireless telegraph plant within the fighting 
limits. The area covered is the entire field of naval action, 
the velocity of transmission is at least equal to that of the 
belligerents’ systems, and the possibility of censorship is 
remote. As:uming the war correspondent to be neutral, 
and assuming that he is desirous, as in the case before us, 
to сапу out his work as becomes a gentleman, yet it is 
obvious that be has no means of knowing exactly what to 
withhold from his friend the enemy. It is tolerably certain, 
therefore, that in all future wars wireless telegraphy will be 
denied to war correspondents, officially. But it is also 


. tolerably certain that it will be used by them, unofficially. 


On this point Capt. James said that “if a man has nerve 
enough to run blockades, he will have nerve enough to carry 
wireless telegraphy with him." 


THE lamertable railway accident at 
Cudworth, on the Midland Railway, last 
weck, involving considerab'e loss cf life and injury to 
the person, is another of the instances which periodically 
occur to remind the public of the hidden dangers 
of railway travelling under the exceptional conditions 
of weather to which we are somewhat liable in 
this country, and illustrates vividly the necessity for inter- 
dependence between the various classes of signalling 
apparatus used, and the absolute dependerce upon efficiency 
in every link of the complex chain of railway signalling, if 
the safety of the travelling public is to be ensured. 

At the time of writing, the only reports of the occurrence 
and the causes leading up to it are those of the daily Press. 
Whilst such reports are not in all cases absolutely reliable, 
the accounts are enfficiently circumstantial to enable the 
circumstances existing to be inferred. The occurrence 
undoubtcdly tock place during a very bad fog, which effec- 
tually prevented the drivers from seeing the ordinary 
signale, and naturally led them to rely upon the establish- 
ment of the ordinary fog-signa'ling arrangements. Appa- 
rently, ro stch signals were obtained by the drivers of 
the express, and, following the statements in the daily papers, 
ve find that the fog signalman appointed to the signals 


The Cudworth 
Accident. 


protecting the point where the collision occurred did not 


reach his position in time to commence his duties until after 
the express had passed. 

Here, then, we have the crux of thé conditions leading to 
this most important accident. The occurrence was nct, due 
to any failure of apparatus, so far as is ascertainable at 
present, but toa failure of the arrangemeuts to get the men 
to their pcsitions in time. Fog signalling, of course, is 
of mcst irregular occurrence, ard it is ueual to withdraw 
men from otker duties to take charge of it during ordinary 
working houis, or from their hc mes, if the necessity arises 
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after the men have completed their day's work. In the 
interval between the decision to commence fog-signalling, 
and the time when such signalling is actually commenced, 
the arrangements are necessarily incomplete, although the 
ordinary signalmen have instructions with reference to such 
а period. In this particular case, however, what is to be 
noted is the break in the arrangementa for meeting the con- 


.. ditions imposed by rapid development of the fog, and as a 


corollary, the vital necessity for making such arrangements, 
or providing such apparatus, as will meet the known 
exigencies in future cases. 

The present arrangements for fog signalling are, as has 
been frequently pointed out in these columns, antiquated and 
out of touch with the requirements of the times. Whilst 
perfectly satisfactory for the more leisurely working of rail- 
ways prevalent during the seventies of last century, they are not 
adapted to the ideas of working and time-keeping held by 
the business departments of railways, or by passengers, at the 
present time. Their defects are numerous, and not the least 
defect. is that which has led to the accident now under 
consideration. 


From time to time, apparatus intended to obviate the well- . . 


known defects of fog signalling, as now carried on, have 
been illustrated and described in these columns, and of late 
years much activity has been shown by inventors in 
attempting to cope with the conditions obtaining. Pro- 
bably those which have the appearance of being most suit- 
able for supplementing the ordinary signalling, in lieu of 
the explosive detonator, are those which aim at reprodncing 
upon the engine, under sare and certain notice of the driver, 
the signals exhibited at the side of the line. Whilst it cannot 
be said that absolute success has been obtained by any of the 
systems yet published, so far аз complete repetition is con- 
cerned, yet a certain amount of progress has been made in 
familiarising the minds of thoee concerned with what is, to 
а large extent, a revolutionary idea, Such apparatus, too, 
has already been adopted to a limited extent, as with Raven's 
on the North-Eastern Railway, where it has been adopted 
with—to some extent—a view to its uses in connection with 
such automatic signalling as is in use between Alne and 
Thirsk on the main line. Where, however, the effects are 
produced by impact between stationary objects on the line 
and apparatus carried upon the engine, it is to be feared 
that there will always be great danger of damage to the 
apparatus, and, it may be, conse juent failure of signals at a 
time which may or may not be critical, according to the cir- 
cumstances obtaining. Apparatus which will give the 
necessary indications to the driver without contact between 
the moving train and apparatus fixed upon the line 
are more likely to be reliable, owing to the -absence 
of mechanical shock, but like the latter apparatus, 
they, as usually designed up to the present, only give their 
indications at certain fixed points, and leave the driyers un- 
certain as to the conditions when passing between those 
points, thus leading to doubt and consequent delay. The 
design of one system for such purposes, however, overcomes 
the difficulty, since the indications afforded to the driver are 
continuous during the passage of the train tbrough the whole 
signalling range of each block post. This system—that 
of the Miller Syndicate—has recently been under trial ор а 
Continental railway, and the trials, which will be watched 
with great interest, are to be continued. 

It has often been objected to such systems of auxiliary 
signalling that they are only required to be nsed during а 
. very small proportion of the working year, but that their 
maintenance has, necessarily, to be kept up during the whole 
period, owing tothe uncertainty of the times when they will 


be required. There is no doubt but that they do of necessity - 


iuvolve continuous maintenance, for use duriog а very small 
fraction of the actual period of work, but if, by their means, 
the occurrence of such accidents as that at Cudworth and 
that at Slough a few years ago can be prevented, the expense 
to the railway companies will be justifiable. No sane person 
will deny that the question of expense is a most serious item 
for consideration in connection with euch proposals, but 80, 
indeed, is the cost of the present system—including the cost 
of such disasters. The whole subject, however, is deserving 
of being lifted to 4 higher plane, seeing that the destruction 
of human life with all its untraceable consequences, is 
involved, 


Public ELSEWHERE in this issue we publish an 
Aro Lighting. abstract of Mr. Н. B. Maxwell’s paper on 
street lighting with arc lamps, which contains moch valu- 
able information based upon the author's practical experience. 
His principal argument in favour of the arc was based upon 
its cheapness, compared with incandescent gas lamps, a 
virtue which, we agree with Mr. Maxwell, has beer clearly 
proved by the frequent practical test& made by Mr. Bradley, 
the city engineer of Westminster, whose impartiality cannot 
be questioned. | 

Mr. Maxwell, however, in drawing up an estimate of the 
annual cost of an arc lamp, urges tbat the cost of wages at 
the generating station, being unaltered by the addition of 
street lighting, should be omitted altogether from the 
account. This appears to us to be a wholly unjust pro- 
oeeding. Justice demands that every individual consumer 
shall be charged exactly in proportion to his share of the 
cost of production of energy, and it is certainly not fair to 
charge the private lighting and power consumers for the 
whole of the labour at the generating station. 

We grant that, at the end of a year’s working after the 
introduction of street lighting, the cost to the ordinary con- 
sumer may be found to be materially reduced in consequence 
of the better load factor obtained, and the attendant 
economies effected ; but this is no justification for subsidising 
the arc lighting department in advance. Let the profits be 
made, if possible, and let the prices be equitably readjusted 
accordingly. thereafter. | 

А similar objection may be applied, in passing, to the method 
of charging advocated by Mr. Taylor in his recent paper. 
In this case, again, it is not fair to impose upon the 
lighting consumer the whole of the capital charges relating 
to plant which is used for bis benefit only for a few hours 
per day, and for the power consumer's benefit four or five 
times as long. The poor lighting consumer seems to be the 
willing horse, in the eyes of Messrs. Taylor and Maxwell, 
upon whom the burden shall be laid. Ек 

While we protest against the public lighting being carried 
on partly at the expense of tbe private consumer, we cannot 
dispute Mr. Maxwell's contention that in very many cases 
far too high a price is charged against the former, and we 
fear that in some cases this is done with a view to concealing 
a lors on the electricity undertaking, by tbus transferring 
funds from one department to the other, instead of frankly 
calling upon the rates to make good the deficit. 


THE Cable-Makers’ Association have 
drafted two circulars, which, they suggest, 
should be made use of by cable-makers when tendering for 
work. One relates to offers for the supply of material only, and 
consists of eight clauses, limiting the choice of the purchaser as 
regards sizes, combinations, resistances, thicknesses of dielec- 
tric lead sheathing and serving to those specified by the Engi- 
neering Standards Committee's tables, providing for arbitra- 
tion in case of disputes, payment in full within one month of 
delivery, and maintenance for twelve montlis in respect of de- 
fective material and workmanship, and stating the credita to be 
allowed for drums detained for longer periods than three 
months. The other in like manner deals with tenders for 
the supply and laying of cable, specifying the terms of 
payment, the conditions of maintenance, and the issue of 
engineers’ certificates, as well as the limitations referred to 
above. Uniformity in tendering is a great help in adjudi- 
cating upon the tenders, and should therefore be welcomed. 
The queation arises, however, whether foreign tenders will be 


Cable Tenders. 


- unduly benefited by the adoption of these circulars on the 


part of British manufacturers, the former being free to accept 
conditions which the latter reject. We trust that no such 


evil effects will be experienced. 
D 
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NULL WATTMETER METHODS OF 
MEASURING POWER. 


Bv ALBERT CAMPBELL, В.А. 


Тнк two interesting papers published recently by Dr. 
. Sampner drew attention to the fact that there was still much 
room for improvement in alternate current measurement. I 
think, therefore, that the following two novel methods of 
measuring power are worth considering, as they possess 
advantages in certain practical cases. 

Method 1.—The connections are shown in fig. 1,in which 
A is the circuit carrying the load to be measured. In series 
with A are an ammeter н, the series coil 8 of a wattmeter, 
and a known non-inductive resistance B. Across the ends, 
M N, of the combination is put a non-inductive resistance 
with в contact slider P connected through a high resistance q 
to the shunt ooil, s, of the wattmeter. Since B is a known 


0 Q QC ‚ ' 
M 2 „ аи 
Fra. 2. 


resistance, the power taken by it can be at once obtained 
from the ammeter reading. Now let the slider к be moved 
until the deflection of the wattmeter becomes zero; then 


Watts in AS 4 


Watts in 6 


` where a and b are the resietences of the parts into which the 
slider divides the branch resistance M P N. 

Hence, subtracting the power lost in the ammeter and 
the series coil s, we can at once find the power taken by a. 
In the above we have assumed the resistance d to be во 
high that the current through it is negligible compared with 
that in a or b. | | 

The proof is as follows :—In fig. 2 let the instantaneous 
-P.D.’s of the four branches be r, у, u and v respectively.. 
being the voltage across P F ; let the watts in M F and F N 
be w and w respectively, and let ; be the instantaneous value 

of the current in F N. 


| b b 
Now, y= „ A 5 т T Y = уу wt) 
The voltage, therefore, across P F 
= z =v ian + v) 


Hence, when the wattmeter reads zero, we have— 


1 dt o, 
T /o 
Гіса = о, 


and therefore 


a 5 
ЕЕ, 5 аі 20; 
Thus Ji Qe 22 4 


hence а f'ivatz b finds 
0 0 


We have therefore 
awzbw, 
W a 

Ба есе . 

The vector diagram of the P. D.'s for the general care 
(with any wave form) is shown in fig. 3, in which v, v, x 
and v are the effective values of и, v, т and y respectively. 
In this diagram the point с does not necessarily lie in the 
plane L D К, except for sine curve wave forms. 


Fie. 3. 
15 


Fig. 4. 


Here the angle b K « is a right angle, when the watt- 
meter reads zero. 7 

Also angle L K J = ọ, the angle of lag between voltage 
and current in A H 8. 

With the working assumption made above (i. e., current in 
Q negligible), the diagram becomes as shown in fig. 4, where 
L, D and G lie in a straight line. 

In practice it would often be best to keep the resistance a 
(fig. 1) constant and vary b The ammeter н, when possible, 
should be replaced by an electrostatic voltmeter across В, 

Method 2.—Fig. 5 shows another (somewhut similar) way 
of obtaining a balance between known and unknown watts. 


Fid. 5. 


J 
Fic. 6. 


The primary of a suitable transformer T, is put across 
a variable amount в of the known resistance в z. The 
secondary ,voltage of T, is connected, as shown, so as to be 


€———————Hs— ———————— t —— 
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subtracted from tbe voltage on A в, the resultant voltage 
being applied to Q s, the shunt circuit of a wattmeter whose 
series circuit carries the main current. The wattmeter 
reading is brought to zero by adjusting the slider on B 2. 
Assuming that the primary and secondary currents in the 
transformer are negligibly small, that the primary. and 
secondary volteger are in practical oppóeition, and that the 
circuit 9 s is highly non-inductive, we bave— -> 

. Watte in 4 8 

М лив lu B 


where m = ratio of secondary to primary volts in the trans- 
former. 

It is easy to prove this as in Method 1, if we remember 
that the voltage applied to the shunt circuit о s = voltage on 
AS — m x (voltage on в), | 

In conpection with Mcthed 1, Mr. Alexander Russell has 
kindly made tbe following suggestions :—* It may be objected 
that the deflection cannot always be reduced to zero; but 
thia is not; so, for (fig. 2) when P is near N the phare 
difference between the volteges on РЕ and FN is small, 
whilst when P is near M, the phare difference is nearly 180°. 
Hence in some intermediate position it must be 90°, and the 
deflection will be zero." He has also given me an alterna- 

tive proof as follows :— : 
In fig. 6 draw L J perpendicular to G ку. 


Since 1 f: т di = 0, the phase difference between the 


= mM, 


voltages D K and кс is 90°. Thus p к is parallel to 1. J. 
Therefore, if т = effective value of the current i, 
a E JK ELI _ Осаф wW 
b KG W VI w 


In oonclnsion, I find that a null method, similar to 
. Method 1, but using an electrometer wattme ter, bas been 
described by Mr. Russell in bis book (“ Alternating 
Currents,” Vol. I, p. 196). As tbe instrument there is 
electrostatic, the current taken by мр х can be made to 
small that the ammeter may be put ontaide the branched 
cirenit. E 


SOME ANOMALIES OF MUNICIPAL 
TRADING.—III. 


Bx Y. Z. 


WHEN a municipality applies for authority to borrow, the 
Local Government Board decides the time in which the loan 
must be repaid. Fifteen years is usually allowed for 
machinery, 25 years for electric lighting plant, and a much 
longer term for buildings; as much as 60 years being 
allowed in the case of houses for the working classes. It is 


somewhat difficult to understand why present and prospec- ' 


tive ratepayers should be compelled to subscribe capital 
to these undertakings during these widely different periode. 
If the works were security for the loans, it might be assumed 
that the life of the works was the period of the loan, and 
that when the whole of the capital had been subscribed the 
works ceased to be of value. But the works are not 
security, and their life is not the period of the loan. More- 
over, it is only reasonable that ratepayers should expect that 
when the whole of the capal bad been subscribed, the 
works should have established goodwill, and sbould be at 
least of capital value, otherwise what advantage is it to 
posterity to be compelled by the acts of their antecedents to 
subscribe. 

. This raises the argument so frequently used by short- 
sighted councillors, that posterity had done nothing for 
them, so why should they do anything for posterity ;" and 
as these men have no interest in the undertaking beyond 
their rates, and as they are liable to lose their office unless 
they do their utmost to reduce present rates, it is obviously 
to their advantage to let posterity “ go hang." 

A trading local authority may be likened unto a man who 
seeks to make profit by walking. He is not obliged to do 
this, and is not a good walker, but it is his ambition, and he 


a Mey ; P i s ti ы КЫЙ ww E 
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to walk. 


therefore pawns his watch and buys boots with tbe proceeds. 
The more: he walks the: more his. boots wear out, and the 
more he has to pay for having them repaired, until they 
become past repair. In the meantime he must pay, interest 
and repay the loan on the watch, or he loses it. In- any case 
he loses the use of it, and in an emergency it cannot be 


pledged again. • Should the boots wear out before he has 
‘redeemed the watch, he loses tbe means of paying interest 


and redeeming it, unless he has walked to such advantage as 
to have set aside süfficient to pay for another pair of boots. 
Should it so happen that the boots wear out in exactly tbe 
same time in which the watch must be redeemed, and no 


provision has been made for new bcote, he must pawn tbe 


watch again to buy another pair, tbat is, if he still wishes 
The actual case of a trading authority is far 
worse than this, because irresponsible persons pawn pro- 
spective watches in order to make those who follow walk. 
whether they like it or not. It is posterity which has to 
repair the boot& and próvide for new ones ont of the profits 
of the unnecessary walking undertaken by its pre- 


decessores. | 


Thé question arises, How. are these anomalies to be 
remedied ? The most simple and best solution is to 
confine the powers of local apthorities to those public works 


‘for whose execution they were constituted, but if the Govern- 


ment in its wisdom concedes trading powers, then let the 


Public Health Act be amended to regulate thore powere. 


Why should unwilling ratepayers be compelled to mortgage 
their property in order to subscribe to speculative under- 
takings? Surely local suthotities are public trustees, and 
should not be permitted to speculate with borrowed money. 
Let those who believe in municipal trading invest their own 
money without compelling others to do во, ard let them 


take all the profit. | 

Let there be а separate board of councillors elected for 
trading because of their special business qualifications and 
because of the money they have invested. 

At present the accounts of a local authority азе kept in 
the manner prescribed by the Local Government Board for 
unremunerative works. This is quite unsuitable for trading. 
It permite of favouring any pet undertaking at the expense 
of snother. Tbus a town hall may be made to pay 
handsomely by lettings, if the corporation is charged 
sufficient rent for offices. The flag-making plant of a 
destructor shows a good profit if its inferior productions are 
charged to the corporation at the price of the best. If the 
site of houses for the working classes costa too much to 
permit of the undertaking peying, the council has only to 
make а road improvement in the vicinity and charge suffi- 
cient thereto to make the houses, pay. Instances of this 
system of allocation of expenditure might be multiplied 
many times. Councillors argue that it is not dishonest, 
because it is merely taking money out of one pocket and 
putting it mto another, but the temptation to justify 
trading at the expense of unremunerative public works is so 
great, that it is essential that trading accounta should be 
quite separate and under the contro! of a separate board. 

Mott of the laws which govern limited companies might 
be made to apply to a municipality under these new conditions. 
It is very doubtful if willing ratepayers could be found to 
invest their money, or if councillors with proper qualifica- - 
tions would consent to sit on а trading board. In fact, if 
municipal trading were put on & proper business basis it 
would cease to exist. Ав it is, the more municipal trading 
there is the greater becomes the burden of the ratepayer. 
One can only conjecture xhat would happen in the event of 
a considerable number of ratepayers leaving, a neighbour- 
hood on account of heavy rates. It is to be hoped that the 


Government will investigate the matter fully before such a 


thing happen: | 

The effect of municipal borrowing on our industries is 
a matter which also calls- for the immediate attention of our 
authorities. | | | : 


— 


a 


. Lytham Electric Lighting.— The U.D.C. has arranged 
with Messrs. Foote & Milne for the production.ang supply of elec- 
trical energy for public and private p within the limite of 
its district, on terms of purcbase in 10 or 20 years. The Lytham 
Electrie Lighting Order was allowed to lapse last year. 
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VARIABLE SPEED MOTORS. 


By C. L SUMPTER. 


So much has been written of late years on the subject of 
variable speed motors, that one is diffident of being able to 
say anything new or of interest on the matter. 

However, the writer has found that mistaken ideas are 
still held by many, as to the cost and the scope of these 
motors, so he has ventured to try to emphasise the character- 
istics of. what, in spite of the fact that variable speed motors 
were manufactured many years ago, may be called the new 
type of direct current motor, in its way as distinct a type as 
an ordinary shunt or series wound motor. 

The great importance of the application of these motors 
with a considerable speed range to machine tool driving was 
first realised, to the best of the writer’s knowledge, by Messrs. 
Vickers, Sons & Maxim, Ltd., who manufactured and 
applied them, with a speed range of 300 to 900 r.p.m., to a 
number of machine tools, as far back as seven or eight years 


ago. 

This application has since been extensively adopted; in 
fact, so much importance has been attached to it, that 
alternative. expensive and complicated three and five-wire 
systems and double commutator motors have been installed 
to obtaiu this speed variation. в 

'These are, in the writer's opinion, quite unnecessary for 
machine shop driving. Undoubtedly, for a large number of 
purposes, the motor for these systems is cheaper than a simple 
variable speed motor giving the same speed range, but when 
the cost of the wiring, controllers, installing, and upkeep is 


Fic. 1l.— VABIABLE SPEERp MOTOR. 


taken into consideration, the total cost is greatly in favour « 


of the simple variable speed motor. 

A comparison of the output at different speeds from a 
given motor carcase in the cases of a double voltage winding 
and a single voltage winding, is given by the curves, fig. 3. 

From these curves it is obvious that for machine tool 


driving, where the power required is practically constant at 


all speeds, the single voltage simple variable speed motor is 
no more expensive than the double voltage (the extra output 
at the higher speeds of the double voltage motor being of 
no advantage), while the single voltage motor has all the 
advantages of simplicity and the great saving in the cost of 
the controller and wiring. | 
The double voltage (or double commutator motor, which 
is very similar) will be seen to be especially suitable for 
lg rolling mills, &c., where the load is intermittent and 
eavy. . 
"~ ОЁ course a greater speed range is possible on these 
systems, but if the voltage of the supply is kept down below 
250 volts, there is not any difficulty in designing a variable 
speed motor with a range of four or even віх to one, which, 


since most machine drives are through gearing, is as great 
а range as should be adopted, granted that it is not economical 
to make motors of a slower initial speed than about 200 or 
300 r.p.m. 

A most interesting method of applying this type of motor 
for driving reciprocating machine tools, such as planing 
machines, was described by Mr. A. D. Williamson in his 


Fic. 2.— SWITCHING PANEL FOR VARIABLE BPEED MOTOR. 


paper, entitled ** Applications of Electricity in Engineering 
and Shipbuilding Works." TE 

* A portable vertical planer or slotting machine is driven 
bya 5 B.H.P. motor with a range of speed from 300 to 900, 
the motor being attached direct to the machine. On the 
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Fic. 3.—CuRVES or RELATIVE OUTPUTS; SINGLE AND DOUBLE 
VOLTAGE WINDINGS. 


cutting stroke the motor runs at its slow speed, and at the 
end of the stroke, the length of which is easily adjusted to 
suit the work, the motor reverses automatically, As soon as 
the reversal has occurred, a resistance is automatically inserted 
in the field winding, quickly raising the speed to 900 for the 
return stroke. At the end of the quick return stroke, 
immediately before reversal, the field resistance is short- 
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circuited, providing a strong field for reversing in, and the 
motor reverses and makes its slow cutting stroke, the cycle 
repeating itself.“ | 


This method bas been tried with great success on some 
very heavy planing machines, the motor driving the table 
direct through a single gear, all belts, pulleys, and almost the 


whole of the geating of the machine being done away with, 
thus leaving very few parts to be reversed and saving a very 
large amount of floor space. | 

Where a cross-cutting motion is used, а separate motor, 
usually of a much smaller horse-power, is geared to it 
direct, the one set of switching gear controlling either as 
required. | l 

The speed of reversal is dependent on the “ peak” of 
current that one cares to allow, a rash of current of about 
24 times the full load current giving an instantaneous 


‘it all the advantages in this respect, of an ordinary. series 


wound motor, with the additional advantage that the speed 
ig constant under varying loads. | 
In this саве the motor cannot be ав small and cheap 


‘the ordinary series wound crane motor designed for inter- 
. mittent working, although the field winding cau be run at 


a very high density if the high efficiency of the variable 
speed motor is sacrificed, making the difference in cost very 
small and still leaving the advantage of efficiency in favour 
of the variable speed motor. | 

An important application dne to the strong torque at the - 
slow speed and constant speed under varying loads, together 
with the large range of, say, 10 or 15 to 1, which the low 
voltage makes possible, is for gun training and elevating on 
battleships. The strong torque, instantaneous reversal and 
steady speed give great accuracy and speed. 


reversal, while, if required, the. current can be kept practi- 
cally constant throughout, by reducing the speed of reversal, 
a very useful point if lights are supplied from the same 
maios, | п | 

. Several further points are worth drawing attention to in 
connection with this method, viz. :— ` 

‚1. That the energy in the moving parts is expended in 
bringing these parts to rest at each reversal, no additional 
power being required for this purpose. Owing to the 
moving parts being reduced almost to the minimum, the 
efficiency approaches the maximum possible, the only loss 
` being this kinetic energy in the armature, 

2. That there is no sparking at the commutator on 
reversal, even when а large rush of current is allowed, owing 
to the slow speed, and consequently very low reactance 
voltage and the strong magnetic field. 

3. A smaller motor is sufficient, owing to :— 

(a) The- absence of gearing, and consequent greatly 
reduced friction losses and fewer parta to accelerate. 

(6) There being no shock on reveraal ; and 

(c) The mean speed of the motor being high. 

4. The ordinary speed variation of the cutting stroke can 
be used to get the maximum speed cut for different 
materials, 

(5) Almost silent reversal. 

A current curve, fig. 4, is given, of a complete cycle on a 
Sharp-Stewart 12 ft. 6 in. x 12 ft. 6 in. x 25 ft. planer 
driven by а 20-5.H.P. motor with a speed range of 300 to 
900 r.p.m.; for the belt drive at the same speed а 40-в.н.р. 
motor was required. In this case only the belts and pulleys had 
been done away with, not the whole of the gearing, as is 
possible with this method of driving. И | 

A photograph of the switching panel is! also given (100- 
ampere size). Although these switches have been running 
а considerable time, there are no signa of wear or burning at 
the contacta. | | 

Another application of the variable speed motor is for 
driving fans and blowers, where different pressures or 


varying quantities of air are required; and for pumps 


and air compressors, where the speed is adtomatically varied 
according to the demand. | 
In the two latter cases the load is approximately propor- 
tional to the speed, во that the motors, not having to do full 
load at the slo v speed, can be comparatively small. À double 
voltage, or double commutator motor, would be much 
cheaper for this work, but the controller would be very 
unsuitable for antomatic control. 
_-An important characteristic of the variable speed motor ia 
the extremely great starting torque at the slow speed, giving 


1PM 


Ете. 4.—Conve or OUTPUT, 20-в.н.р, MOTOR ATTACHED TO PLANER. 


For this work it is advisable to slightly , compound the 
motor, so that at the highest speeds there is no danger of 
the motor pulling up. It is practically a series wound motor 
at these speeds, when the speed variation under varying 
loads is а distinct advantage. 

Another application which is largely coming into use, is 
for Raworth’s system of regenerative control, a system which 
will, no doubt, be largely applied in the future to mining and 
quarrying where power is expensive. 

In conclusion, the writer would impress upon prospective 
users— | | 

1. If а considerable number of long range variable вреей 
motors are to be installed, to have the voltage of the supply 
kept low, and во avoid the use of all double voltage and 
double commutator machines, with their extra cost and com- 
plications. | 

2, When ordering these motors, to specify if they are not 
required to do full load at the low speed, or if they are only 
required to work at the low speeds intermittently, as, in 
these cases, the price can be very considerably reduced. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment No letter can be pub- | 
lished unless we have the writer's name and address in our possession. 


The Premium System. 


Many complaints und grievances cf young electrical engi- 
neers have been aired through your columns during the past 
few months. | z | . 

Now, it seems that a certain manager wants “a 
gentlemanly young fellow.” His chief qualification, appa- 
rently, is ability to pay a premium; fartter, be it noted, 
* һе is to be paid a salary according to attainments.” 

The arrangement strikes one as curious. Firet, the pre- 
mium (presumably) goes to the engineer ; secoudly, he is to 
be paid a salary, depending (presumably) upon the manager's 
discretion. Does the manager pay this salary privately, or 
does it come out of the Corporation funds? 

Tf tue latter, the system seems wholly wrong, for it would 
be quite possible for the manager (it is not suggested that 
it is so in this case) to receive a “ thumping” premium and 
return a portion thereof (out of the Corporation coffers) to 
the “ young fellow.” | 

The writer has known cases in which pupils bave been 
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taken by Corporation officials at heavy premiums, and, on & 


vacancy occurring, these * gentlemanly young fellows” have. 


been * jumped ” into positions for which they were totally 
unfitted. "Thus it may be said that these gentlemen have 
virtually bought their positions, 

The whole system is wrong, and should be stopped. 


Burgess. 


Is Steel Conduit Wiring Doomed ? 


Contractors who are fortunate in the ession of intelli- 
gent wiremen and able to discriminate between an efficient 
system of wiring, and an inefficient one, will recognise that 
the conduit system is one of the best of modern times. But 
that it should be recommended for every class of work, 
irrespective of circumstances, is a question that no doubt 
every contractor will bave his own opinion upon. Take, for 
instance, the wiring of a new house. The screwed conduit 
with draw-in boxes, and wired after plastering, makes an 
ideal installation, and one that will last with the building. 
I have never found condensation troubles in the tubes, and 
if iron boxes are used for tbe switches, the sweating from 
Parian cement cannot cause earth troubles. 

An arrangement I have not seen mentioned, but which I 
have found an advantage in practice, is ranning the tubing 
under the floor joists instead of letting them in on the top 
and using the usual iron ceiling rose fitting. 

I find a saving in fittings, greater ease in wiring, and 
considerably less loose floor boards, and also when a fitting 
requires to be altered in any way, after the house is occupied, 
there is not the usual moving of furniture and tussle with 
the carpets in the room above. The wiring of each room 
is complete in itself without disturbing the other parts of 
the house. | 

Now, take an old house as the subject of an installation. 
We have not now the facilities of erection as before, and the 
screwed conduit requires more labour, and is much more 
difficult to erect to make an efficient job. 

This, in my opinion, is where tbe split tekes place, and 
where we shall always have wood-casing and other systems 
as rivals both for efficiency and cost of erection. Again, 
consider an ancient, church which requires lighting. I con- 
sider Diatrine lead-covered wiring in many cases is pre- 
ferable to any conduit &ystem, as offering greater facilities 
for concealing and erecting. In positions where damp is 
known to exist continually, I think lead-covered wiring has 
more lasting qualities than steel conduit. 

As regards the slip joint conduit, probably there have been 
more fires caused by the indiscriminate use of this system 
than from any other cause, the chief fault being an earth 
fusing compo gas pipes and igniting the gas, 

This system ought not to be used when gas pipes form an 
important occupier of the floor, as is the case in many busi- 
ness premises—even wood casing is infinitely better. In 
answer to the question, © Is steel conduit wiring doomed ? ” 
I consider that it will occupy a very prominent position in 
future work, and as contractors and wiremen learn more of 
it, they will feel better able to appreciate ite many virtues. 


: Edward A. Hall. 
Grimsby, January 17th, 1905. 


Referring again to Mr. Moes's first letter, December 27th, 
1904, on the above subject, he says :—‘* Whenever steel con- 
duit systems are used (light gauge) and buried in wet 
concrete, plaster, &c., trouble will follow sooner or later.” 

Surely, the first thing to look to in & buried conduit 
installation would be to make the tubing watertight, a very 
simple matter, one would think, nowadays, as most steel 
conduits are screwed. 

He also states in the same letter, “Is not it a well-known 
fact that in the bulk of installations, the largest number of 
wires possible have to go into the least number of tubes, and 
when the first breakdown occurs, it becomes necessary to 
re-wire on the surface.” I again assert I have not met with 
these failures, 

It is the usual practice, I believe, on respectable jobs, to 
ran all the tubing first and then to draw in the wires and 
cables. Well, if they can be easily drawn in, cannot they be 
as easily drawn out for repairs ? 


In his second letter dated January 17th, he informs 
* A, M." that, as a rule, he has never got as good teste on 
conduit installations, even when new, as he has on casing 
jobs. I quite agree with him there. It is quite possible ; 
but, taking a casing job that has been buried in wet. 
concrete or plaster, say, after six months’ use, how 
will it compare then with a steel conduit job properly 
installed ? 

With regard to the exorbitant cost Mr. Moas mentions, 
surely the trade union rate of wages is reasonable enough, 
and most corporations and companies enforce it ая well as the 
recognised hours of work. 

Finally, I would ask Mr. Moes what form of protection. 
he advocates for wires that are to be buried in wet concrete, 
plaster, &c., to say nothing of work exposed to the somewhat 
uncertain weather of our English climate, 


E. В. Mahood. 
Brighton, January 241^, 1905. 


I have followed, with interest, the views of your corre- 
spondents on the above subject, and it seems that, leaving 
out the statemente made by such ardent disciples of steel 
conduit as Messrs. Mahood and Edwards, there is little doubt 
that steel conduit many grave defects. The writer 
has installed many miles of conduit, and has no doubt that 
steel conduit is not a ent wiring system, but is 
bound to be superseded. sooper or later by something more 
satisfactory. Given a reasonably heavy gauge, the defects of 
steel conduit are not во much mechanical as electrical, though 
by far the largest amount of conduit used is light steel 
tubing, either with the fishing-rod type of joint, or some of 
the new pattern joints, which have just been introduced. 

These thin conduits have reduced interior wiring to the 
level of a burlesque, for who, but anyone wishing to perpe- 
trate a huge joke, would ever assert that these light tubes 
are any sort of protection at all. They certainly will not 
resist a well-driven nail, and after having been buried in 
plaster for about three years, there is notbing left but a 
streak of rast around two or more wires, the insulation on 
which has deteriorated until it is of the most precarious 
nature, liable to cause s flare up any time it is disturbed by 
an enterprising mouse. The people who erect this sort of 
conduit call themselves electrical engineers ! 

Steel conduit with a paper lining such as has been sug- 
gested by your correspondent “ A. M.” is undoubtedly good, 
I have used it occasionally, but in order to have the same 
internal diameter, one must use a larger size of conduit 
(outside diameter), and few people will pay the extra cost. 
Moreover, borough engineers will not encourage it, because 
it tends to raise the cost of wiring, and so make electric light 
installations more costly, and discourage prospective con- 
sumers ; but it appears that we are not without a remedy : 
Those of your readers who are members of the Institution 
will remember that, during the discussion on the Institution 
visit to Germany, one of the members mentioned that he had 
visited the condait works of the Bergmann Electrical Co., 
and there saw the manufacture of bituminous tubing with a 
brass armouring. This consiste of a conduit resembling a 
paper tube, but rather different in some respecta, armoured 
with a covering of sheet brass; such a tubing is superior 
mechanically to the light gauge steel tube, to which I have 
already referred. Moreover, the brass will stand the acids in 
plaster and cement infinitely better than steel ; even did the 
brass disappear in course of time, a stronger tube still 
remains, made of a material which is chemically stable, 
unaffected by water, of high specific insulation, and, unlike 
steel tubing, does not contribute to the destruction of the 
insulation on the wires, owing to interoal condensation. 

With regard to this latter point, steel conduit makers 
always insist that internal condensation is a bit of a bogey, 
which is frequently used to frighten people out of the habit 
of using steel conduit, but I notice that in a book recently 
issued by one of the leading conduit manufacturers interesting 
Bketches of how to arrange the tubing to get rid of water 
which flows down the pipe, are shown. 

Apart from all this, the tubing can be jointed in а much 
more satisfactory manner than the steel tubing, because the 
joints can be made water-tight, such brar& armoured tubing 
will not burn, and for interior wiring at 250 volta seems to 
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be undoubtedly superior to any kind of steel conduit, more- 
over, it is cheaper, and, therefore, is а step in the direction 
of every electrical engineer's ideal, viz., how to wire a build- 
ing at a price comparable with gas piping. І bave seen 
huge wiring jobs carried out with this tubing on the Conti- 
nent, and my American friends assure me that it is equally 
ropular on the other side of the little Fish Pond, which our 
Yankee cousins so frequently cross. 

If this system of wiring is so satisfactory in these coun- 
tries, what is the objection to it here? Cannot our fire insur- 
ance friends, and even the manufacturers of steel conduit, 
tell us through the medium of your columns what are the 
defects of this tubing ? 

| | Electra. 


Glow Lamp Pendulum. | 
Regarding the illustrations of an improved workshop fitting 
in the last issue of ELECTRICAL REVIEW, I made and fitted 
a number of these fittings some seven years ago when engi- 


neer to the Webly Scott Arms Co., of Birmingham, and 


..A is а flat section swivel joint allowing lamp to be swung or 
turned up nearly vertical, so as to have the light under work in a vice. 
A is screwed on to a straight piece of 3 in. brass tube, в. This tube, 
B, slides through stuffing box, c, into tube p, which is screwed into 
а ball joint fitting. This fitting is sl Ива on one side, and provided 
with a pulley. The wire workshop flex is ti en from ceiling rose 
to counterweight, and then over pulley, th ugh ball joint and 
down tubes D and B. 


believe they are still in use, the only difference was that 
these bad better adjustments than the German fittings. I 
enclose rough sketch. 
B. Barber. 
Oulton Broad, January 17th, 1905. 


Batteries with Reversible Boosters. 


Accumulators play au important part in the working of 
nearly all continuous current and some alternating current 
installations, and are even ured to a greater extent in the 
United States of America than at home. They labour under 
two great disadvantages, viz., their initial cost being high 
and their life short, which help to destroy the economy they 
effect in many other ways. The favourable opinions 
expressed by many engineers for reversible boosters, while 
helping to emphasise the disadvantages of accumulators, 
lead one to believe that these boosters “fulfil a long-felt 
want.” So far no articles have appeared in the ELECTRICAL 
REVIEW dealing with them, so if you intimated that con- 
tributions from those who have had actual experience with 
them would meet witb editorial favour, such articles would, 
without donbt, be read with much interest by a large 
majority of your readers. 

In a paper on reversible boosters by Mr. C. Turnbull, 
read lately at the Newcastle Local Section of the Institution 
of Electrical Engineers, it is stated that batteries adapted 
for working with reversible boosters “can be made and 
maintained at abont half the ordinary price. . . ." Some 


further particularsof such a cell would be welcome, especially 
at present, as the number of riven installations is 
rapidly increasing. In the United Kingdom there are now 
28 gas-driven central stations, and in them accumulators 
are necessary to a greater extent than in steam- driven ones 
owing to the difficulty in governing gas engines, and to their 
not lending themselves to being temporarily overloaded to the 
same extent as steam engines do. | E 
| | Г Assistant. 
[Several articles on reversible boosters have appeared in 
the ELECTRICAL REVIEW.—Eps. E. R.] | 


Nernst Lamps. 


I hope the practice of raising the voltage 10 or 15 per 
cent. above the nominal in the evenings and returning to the 
nominal or below during the day is a temporary expedient 
only. Fairly uniform voltage is generally implied, and forms 
part of the purchase made by the cobsumer unless he con- 
tracts himself out of it. His fittings and lamps are adapted 


to the nominal voltage, and one result of the increased vol- 


tage above mentioned is that the consumer's bill expands 


. perhaps proportionally, and more than proportionally where 
. а watt-hour-meter is used, and his lamps frequently break 


down, especially before and after the peak. The supply com- 
pany not only profit by the increased output, but save the 
capital which would otherwise be sunk in the alterations 
necessary for the same output at nominal voltage, It is 
doubtful whether this is true economy, as the consumer 
becomes dissatisfied at the really unnecessary addition to the 
cost of his lighting. It is my sincere wish that circum- 
stances and closer supervision will lead to reasonable variation 
limits, whatever may be the maximum, for the benefit of all 


parties. 
London, S.W., January 28rd, 1905. 


` R. Pippette. 


In summing up the various opinions expressed by your 
correspondents in response to my queries, when I first 
brought this subject before them by your kind permission, it 
would seem to me that the tronble experienced with the 
Nernst lamp is fairly distributed. 

A. C. Hanson emphasises the importance of steady voltage, 
and, though he has obtained good results with 4-ampere 
A type, condemns the }-ampere U-type filaments as being far 
from satisfactory. | 

^ S. W. R.” suggests that the mazimum voltage should be 
ascertained before lamps are put on the circuit. Will any 
corporation or company engineer admit more than 24 per 
cent. above or below the declared pressure? One at a time, 
please! . Ad | 

* Amused,” S. W. W.,“ and R. Pippette refer to the 
variation of public supply pressures as the probeble cause of 


the troubles. 


H. Willoughby Lance sent an interesting letter, and I 
like his suggestions. He confirms tbe inferior resulta with 
}-ampere U-type filaments, His life records, however, are 
of little value unless the hours’ изе of the lamps is also 
given. 

I agree with “ Diavolo " that the light is better with the 
B-type U filament, as the heating coil can make no shadow 
marks on the globe, He has indeed been fortunate with his 
results. | | 

* Suburban Contractor" confirms the remarks of Henr 
Joseph. The renewals he refers to as being much more in 
November than in four summer months is not surprising, 
it is the hours’ use that mnst be taken into account, and in 
November the lighting hours are muny. | 

From Drake & Gorbam, Ltd., we get a statement, but 
not much help. I think а firm of their repute might have 
given the advantage of their experience with “ the component 
parts for the benefit of electrical people, if not to get the 
Nernst in better favour. 

“В. А. P." and Henry Joseph refer to the U-type }-amp. 
burner as a fatal mistake, and their experiences follow 
mine very closely. “ R. A. P." refers to a tendency for the 
filament to short circuit on the beating coil when the 
lamps do not hang vertically.” I have had many burners 
fail in this way after а few hours’ use, bat with lamps in a 
vertical position, and I do not think it is caused by the 
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lamp being inclined. I note he says, “ polarity can be 
ignored," with a proviso, and I cannot see why it should 
not. Have the makers ever given а reason for the theory 
that polarity must be observed ? 

* Nehpeta 
the 4-amp. A type burners, and tbat with 270-volt lamps 
on 250-volt circuit. 

Inconclusion, I would say that I think contractors have much 
reason to complain of the treatment meted out by some of 
the wholesale agents for Nernst lamps, as it is little use to 
try -to obtain redress from them. I wrote to one of the 
principal firms amongst them, stating circuit voltage, and 
the burner and resistance I was using, and complaining of 
the early failure of filamente. 

They did not say the combination was right or wrong, and 
offered no advice, but said if the lamps were used properly, 
they could not fail to give satisfaction. 

I believe the voltage of supply is more regular here than at 
many places, the declared pressure being 220 volta, cou- 
tinnous current, and in my opinion Nernst lamps should 
give better local results than we get now. 

I trust the perfecting of the present Nernst burners will 
be taken in hand, and, given reliability, the economy of the 
lamp will be really worth having. 

Gloucester. 


I should like to give a few details concerning my experi- 
ence of Nernst lamps. I purchased five 36-c.P. lamps in 
November, 1903, which have been in constant use in a 
small shop ever since, along with a few of the ordinary 
16-0.р. incandescent type. | 

First in regard to the variation of pressure damaging the 
lamps. In my case the variation of pressure is very oon- 
&iderable, аз we are situated at the extreme end of а low 


tension network, and practically the whole of the evening at - 


intervals the light varies very considerably. But up to the 
present the ill effecta of such variation have not been very 
manifest, only one resistance 80 far having burnt out. 

The burners have in all cases, with one exception, lasted 
400 hours, the exception being 16 hours. : 

I find that the older the burner the more time it takes for 
the filament to glow, &nd in respect of the new curved type 
of filament, I fiad that it takes considerably longer for the 
filament to glow, even when the burner is new, than the old 
type of straight filament. 

To sum up, I have come to the conclusion that the pre- 
mises are much better lighted, for the same cost, as previous 
to getting the lamps. 

Ntudent I.E.E. 


The Finsen-Reyn Lamp. 


In your issue of the 20ih inst, you published an article 
describing the “ Electrical Equipment of a London 
Hospital," by Messrs. Lemmon & Co. 

It is only right that your readers who may be interested 
in the question should be warned that the Finsen-Reyn lamp 
there illustrated and described is not a true Fineen-Reyu 
lamp, but an imperfect copy of it of German make. The 
name has been usurped, and I understand that a larger 
sum is being charged for the copy than the original lamp 
costs 


My friend, Dr. Reyn, showed me his lamp when he was 
elaborating it in conjunction with his brother-in-law, the 
late Prof. Finsen, at the Copenhagen Institute, and I first 
introduced it into this couatry, publishing a description of it 
in the Lancet, in February, 1903. 

The real lamp is made by Jul. Warburg, of Copenhagen, 
and has stamped on the telescope the names of the maker and 
* Niels R. Finsen.” 

It is not generally known that with each one issued is sent 
a certificate signed by two doctors of the Finsen Institute in 
Copenhagen, showing that the lamp has been properly tested 
end passed at the Institute. As a matter of self-protection, 
Messra. Lemmon & Co. should be asked to produce this 
certificate with every lamp that they supply as a Finsen- 


Reyn. 
Geo. H. Graham, M.D. 
London, January 23rd, 1905. 


" appears to have met with success only with 


The Effect of Ozone on Insulation. 


During the шапу years’ experience I have had with the 
generation and distribution of 10,000 volts, I have found 
that whenever ozone is given off to any large extent round 
the insulation of coils or apparatus carrying high-tension 
current, one must expect в breakdown of the insulation sooner 
or later. I have had great difficulty in getting over this 
trouble, and consider it is one that should be carefully looked 
for, especially in the general design of certain alternators and 
transformers. 

Now that there are во many stations in this country, 
besides Deptford, where extra high pressures are dealt with, 
I shall be greatly interested to hear if other engineers have 
had the same trouble, and what steps they have taken to 
prevent its recurrence. 

G. W. Partridge. 

London, S.W., January 24th, 1905. 


The Registration and Remuneration ef Wiremen. 


I am sure that all workmen who follow their trade 
intelligently and thoroughly will appreciate the splendid 
service that Mr. Frank Suter is rendering to the working 
part of the electrical industry. His efforts, I am sure, will 
meet with the success he richly deserves, I have not the 
pleasure of knowing him, but I heartily thank bim on 
behalf of my fellow workmen. | 

Short Circuit. 


In your “ Correspondence” columns there nas been some 
articles on wiremen. I wish to draw your readers’ attention 
to their remuneration as against that of other trades. Take, 
for instance, wiremen, joiners, bricklayers and plasterers. 
The Manchester rates are as follows :—Wiremen, 84d. per 
hour; joiners, 94d. per hour ; bricklayers, 10d. per hour ; 
plasterers, 10d. per hour. 

What comparison is there between в bricklayer and a 
wireman? А bricklayer has no “ appearances " to keep up, 
he has the onething to do year in and year out ; а wireman 
never has done learning. One week on casing, the next on 
eonduit, the next on telephones, the next on motors, and во 
on. Also he has to use great care in drawing in his wires 
and fixing his fittings; ss every contractor knows, the 
slightest carelessness on one man's part is a complete absence 
of a good test. 

Ав а Wireman myself, I have often thought it would pay 
contractors to give a bonus on each megohm, and it 
would encourage careful work. 

Mr. Godwin see: в to have had difficulty in getting hold 
of intelligent charge hands. There are plenty to be got who 
could be left to plan out his jobs for him and save his 
valuable time and “ brains,” although I will admit that the 
market is well over-run with “ jerry wiremen who do no 
good eitber to themselves or the other members of tbe same 
trade, 

H. A. Leggatt. 
Manchester, January 28rd, 1905. | 


I have read the interestigg letters each week re wiremen 
and wiring contractors, being one of the old school of 
25 years’ experience, commencing as a telegraph engineer, 
for 10 yeurs iu the Government employ, where Ї had at 
different times the control of a large number of men, and for 
this past 144 years а contractor. I have had during this 
time all sorts and conditions of both work and men through 
my hande, therefore I trust the few remarks I make will be 
understood ав gained from my own personal experience, 
spreading over a great number of years. I have had the 
opportunity of watching the development of the trade to ita 
present stage, the various prices obtained for work in the 
old days, and the present cutting prices. 

I am inclined to think that most of the remarks made by 
Mr. Godwin are substantially true, although sume of the 
qualifications asked for by Mr. Suter should be susisted on, 
viz., carefulness, attention to detail, mechanical skill. I 
quite agree that the greater part of the wireman’s 
work is buried, and I am afraid if Mr. Suter had 
had the same trouble as I have had with some of 
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their work he would wish some of the wiremen buried with 
it. In my own opinion, there is not one good wireman in 
а dozen. Ibave employed men, even through the advertising 
column of your own paper, giving them the highest, wages, 
and most of them could not be trusted to do a job 
properly. I don't think this state of things is so bad in 
other trades. 

Now, as regards the contractor. I live in a town where 
there are about 20 of us; quite 15 of these are composed of 
ironmongers, builders, plumbers, gasfitters, one is a retired 
draper, one a grocer and one a carpenter. These are the 
class of men I meet in nearly every case where I have to 
tender for jobs, and who are in most cases responsible, 
coupled with bad workmanship, for the disgraceful work 
that is being carried ont in some parta of the country, and 
toa great extent for the unfair competition, by rushing into a 
trade they do not understand more than setting a few fittings 
or pricing a job from a book. A society that would help to 
raise the standard and quality of both masters and men 
would be rendering в great service to the trade generally. 


A. M. I. E. E. 


What a fallacy it is to think that by registering a wireman 
as competent, good work can be obtained from him. Would 
plumbing or sanitary work be kept uptoits present standard 
if it were only left to the registered workman? І ғау 
emphatically no! It is the system of supervision exercised 
over him by the water companies or Corporations and 
sanitary authorities that prevents shoddy work. Either 
the fire insurance companies or the supply authority should 
exercise the same supervision over wiring, i. e., no work or 
joints should be covered until inspected and passed. 

The tendency to dry-joint (if I may coin a word) is on the 
increase, lads learn it from the men they work with, tube 
work is run the nearest way whether best or not, tees and 
fittings being left out wherever possible, wires are left under 
floors, whose only protection is their insulation. In fact, as 
I understand wiring work in this town, the man who can get 
through the largest quantity in the shortest time is the best 
man. 

I have known men who are trusted пр to the hilt by firms 
of some standing here, repeatedly do work as described by 
myself. Would registration cure them, think you? No—it 
ів not the want of knowledge, but the lack of supervision 
that cautes it. 

The registration of workmen by the Manchester Branch 
E. C. A., scents too much of the secret character note, and 
ro doubt will lead to much injustice. Firms who have some 
grievance against a workman, trivial though it be, will 
prevent that man, however ccmpetent, from obtaining work. 
This is largely so, I believe, in the boot end shoe trade, from 
which I could quote several instances. 

The letter signed by Edwin H. Godwin reads as though 
he never saw a competent wireman. Perhaps some firm has 
a good specimen it could lend him to look at, one that 
can do joinery work like a carpenter, lead and iron pipe work 
like a plumber, and who will work for a 20 per cent. less 
wage than either of the aforementioned trades. 

Apologising for trespassing so far on your valuable space, 
and enclosing my card, I subscribe myself | e 

Albert B. Butt. 


Leicester, January 28rd, 1905. 


| Tabloid Electricity. 
Your correspondent Greenhorn's“ suggestion is ingenious 
and amusing, Has he never heard of free wiring," which 
is a method adopted by supply authorities to overcome ‘the 
difficulty he indicates? We shall be glad to supply him 


_ with any information on this subject that he desires if he will 


communicate with ua. | 
R. J. Nicholson & Co. 
Manchester, January 20th, 1905. 


Fault Localising Instruments. 


Our attention has been drawn to an article on “ Fault 
= Instruments" in {your issue of December 28rd 


We would point ont that the arrangement described by 
your contributor was published in the Journal Télégraphique 
by Prof. Tobler, and in the Physikalischen Zeitschrift by 
Dr. Bruger in 1902. Our instruments for the Varley loop 
tests have always been arranged in this manner. 


Union Electric Co., Ltd., 
H. Q. Морг, Technical Manager. 
London, E.C, Janvary 28rd, 1905. 


The Dignity of the Profession. 


Ав the involuntary cause of the correspondence under 
the above heading, and as some of your correspondents 
have scarcely got the correct version of my resignation, I 
would claim your permission to state, as briefly as possible, 
the true reasons. 

The Council in question, without any advice, or even con- 
sultation with me, passed a resolution that. the assistant 
engineer was to rend in his resignation, and that tbe jointer 
was to help in running the plant, and at the same time do 
all outside work that was necessary. Now, as the staff only 
consisted of one stoker, one jointer, an assistant, ard myself, 
to be deprived of my principal assistant, in face of the 
heaviest load of the year (December), and to have in his 
place a jointer, was more than I could stand. I wrote to the 
Committee, asking them to rescind the resolation, which 
they, in tkeir wisdom or parsimoniousness, declined to do, 
in consequence of which I immediately sent in my resigna- 
tion. 

If there is any credit attached to taking such a step to 
support the ** Dignity of the Profession,” I should like some 
of the credit also to fall upon the jointer, who has been with 
me in three stations that I have been connected with, and who, 
on being approached by some of the Council on the above 
subject, let them know that they had got hold of the wrong 
man in this case, as he indignantly declined to take bis 
“ master's job.” He gave notice, and within a werk was 
quickly snapped up by a brother engineer. : 

I agree with Turbo" and “ Two Central Station Engi- 
neers,” that in order to uphold the “ Dignity of the Pro- 
fession,” it would be more to the point if, instead of quib- 
bling whether “ Jack is as good as his master” (with all due 
respect to those who are the constituted authorities over us) 
they would devote some of their energy to protect the pro- 
fession " from that class of councillors who are so apt to 
imagine that their position not only qualifies them, but 
compels them, to interfere in matters of which they know 
nothing, or (worse than nothing) a little, 


Cyril R. Heron, 
Huddert field, January 28rd, 1905. E 


In reply to“ Latitude," I can positively assure him that 
I did read and re-read the letter from “ Impudence,” and 
the more I read it the more puzzled I became as to ita 
real meaning, but eventually thought I could trace its mean- 
ing and replied marinas T: can, however, sincerely 
assure Latitude” that I wrote quite free from bias, it 
seeming to me to be s correct interpretation of a very 
ludicrous letter. In the course of my career I have at times 
held the destiny of some of our rising generation in my hands, 
and considered that a trust of national importance. I have 
always endeavoured to extend a helping hand wherever pos- 
sible to those who needed it, and have felt a pleasure in 
knowing that I have contributed something towards the 
elevation of someone who perhaps was not quite sure of his 
course, insisting always upon justice and fairplay betwcen 
employer and employed, ard it is because of this that I feel 
compelled to ridicule anyone who cannot call a spade by its 
proper name. It is very essential that we should know 
exactly where we are in these matters. | 

I still maintain that if the jointer in question was а 
jointer, then by taking an assistant engineer'8 appointment, 


de did not climb the ladder that Impudenoe thought he 


had, but he slipped off the particular round he was on ; but 
if he was а [јоррег, then in all probability he did climb the 


ladder called * monetary consideration,” and perhaps to the 
E 
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detriment of some poor young engineer who had spent his 
time and money at engineering, and not at jointing. This 
shifting from pillar to post cannot remind one of anything 
other than unskilled labour, and it tends to produce it, 
because the foundation is not right. 

A central station is not the place to start a technical 
institute, ór a philanthropic society. In these days, when 
much money of the people has been, and is being, spent in 
municipal and other enterprise, and engineers are having vo 
deal with committees of a very doubtful and hybrid 
character, it will not add to their better understanding of 
the proper mode of procedure by letting them know that 
“ I have been able to effect an alleged economy by taking 
so and во out of one job, and putting him into another." We 
undoubtedly want the best men in the best places, and in 
their proper places, that is the best economy ; we want the 
energetic to receive their reward for their energy, and as 
the general tendency of events for many years past now 
is (due to the vast amount there is to become expert in, in 
each branch .of the profession) to specialise, then let us 
aim at absolute proficiency in whatever branch we find 
ourselves attached to. We shall then know how to 
train our youth, and so put him into possession of the know- 
ledge and experience that he will require in advancing years, 
instead of letting him seek out in advancing years the 
guidance he required in his youth. 

The prevalence of all this dog-and-the-shadow kind of 
business is due to the neglect of our youth in the last decade 
or so. He has found a job somewhere when he has started 
out to work, and has drifted bere and there, according as 
the waves of circumstance have taken him, and subject 
to the indifference his employer has bestowed upon him, 
simply using him as a part of the mechanism of his enterprise, 
instead of considering that the ultimate result of these pro- 
ceedings would be а crop of vacillating know-nothings, 
grasping at any straw that floats by on the tide. 


A Deep Thinker. 


LEGAL. 


Вомхив v. Somnus & CLEMENTSOR. 


AT the Ohancery Court, Liverpool, on 11th inst, Mr. Rosy 
applied for an order on Mr. West, the receiver- appointed in 
this debenture-holders’ action, to deliver over to Merars. Veritys, 
Manchester, electric appliances which were sent to Messrs. W. E. 
Bumner & Co, Liverpool, on approval. 16 was explained that 
W. E. Sumner & Co. was merged in the firm of Sumner and 
Olementson. The receiver had not got possession of all the goods 
given to W. E. Sumner & Oo. on approval, but admitted having 
part of them. 

Mr. LAWRENCE, who appeared for the company, said that the 
moment the goods passed out of the control of the firm into that of 
the company the property in them was vested in the company, and 
` they formed part of the security of the debenture-holders. The 
applicants must claim as creditors. 

His Honour found that no contract of sale had been ratified, and 
made an order for the delivery up of the goods in the receiver's 
possession.— Manchester Guardian. 


ELvEN v. THE GREAT NORTHEBN AND Oity RainLwav Co. 


THIS case came before Mr. Justice Warrington, sitting as an 
additional judge of the King's Bench Division on 19th inst. It 
was an action by the plaintiff to enforce a verdict of a jury, and to 
еш from the defendants £540, together with interest at 4 per 
cen . 

It appeared that the plaintiff was & leaseholder of 52 and 54, 
City Road, holding а 63 years’ lease from December, 1874. He 
occupied the premises as a coffee-house keeper. The defendants 
were constructing & tube railway near the premises, and the com- 
plaint was that the premises would be seriously affected by structural 
damage. The matter came before an under-sheriff and special jury 
on March 21st and 28th, and the jury awarded the plaintiff £540. 

Defendants resisted payment on the ground that the plaintiff 
could not recover any sum beyond that contained in his original 
notice of claim, and they alleged that the £540 awarded by the jury 
included extra items, which were freshly introduced .after the 
formal notice of claim and sealed offer had been made. Defendants 
algo said that the amount included a sum for underpinning. 

Mr. Cripps, K.C., and Mr. Dott appeared for the plaintiff; Mr. 
McCall, K. C., and Mr. Neilson for the defendant. 

At the conclusion of the argument, his Lordship gave judgement 
e the plaintiff for the amount claimed and the costs of the 
оп, 


. amount the 


TBAVELLER'S ACTION FOR WRONGPFUL DISMISSAL. 


In the Lord Mayor's Court on January 20th, before Sir Forrest 
Fulton, K.C. (the Recorder) and s jury, Mr. A. E. Catchpole, 
traveller in the electric fitting business sued the Ohampion Baby 
Arc Lamp Oo., 16, Farringdon Avenue, E.O., for damages for 
wrongful dismissal and breach of contract to employ him for the 
sale of the Champion Baby arc lamps Mr. D. MoGarel Hogg was 
counsel for the plaintiff, and Mr. E. F. Lever for the defendants. 

The plaintiff, a commercial traveller, became acquainted with the 
defendant company, which consisted of Mr. Moffat and Mr. Bowyer, 
in consequence of an advertisement in the Daily Telegraph. In the 
beginning of October he called at the place of business of the 
defendant company, and еге saw Mr. Bowyer, who said they 
had а patent electric lamp they wanted to push the sale 
of. It was considered to be an improvement upon anything in the 
market, and was an intermediate lamp between tbe incandescent 
and the arc lamp. The plaintiff was told that he could only be 
employed temporarily until the return of Mr. Moffat, who was in 
the United States, but was then suffering from the effects of a 
motor-car accident. On October 11th a letter was written, which 
the plaintiff relied upon as the contract in the case. The terms of 
his remuneration were to be 2s. 6d., 6s. 6d., and 18s. 9d. per lamp, 
according to the class of business he introduced. The plaintiff 
travelled for a fortnight, and was successful in placing the defendant 
company's lamp before several large firms, some of which gave 
orders for sample lamps. On October 25th he called at the 
defendant company's office with an order from Mesers. Rawlings, 
and after it had been accepted, wae told that his services were no 
longer required. The reason given was that the electric lamp 
required improvements made upon it, and while this was being done 
the article would be removed from the market. 

The plaintiff, in his evidence, said that he had been shown a 
pictorial advertisement of the electric lamp which the defendants 
were going to sell. Asa salesman of electric fittings, he thought 
the lamp, as described, would be an article for which there would 
be а ready sale. Asa result of his services, he had induced several 
large firms to give trial orders for the lamp, amongst them being the 
Army and Navy Stores and Spiers & Pond, Ltd. Subsequently he 
was told by Mr. Bowyer that the lamp was not giving satisfaction, 
and that they (defendants) were going to discontinue the sale of it. 
At that time he drew his (plaintiff's) attention to a lamp which was 
burning, and which gave a flickering light. He (defendant) said 
something about the patent being improved. He told the defendant 
that he should require them to recompense him over the matter. 
From the first he had been very much impressed with the lamp, 
and he considered he would have been able to selj at least an 
average of two dozan a week. The lamps were intended for interior 
lighting. Taking the sale of such a number of lamps at the medium 
5 he was to receive (68. 6d.), he would have made about £8 
а week. | 

Mr. Bowvzn, one of the defendants, said the defendant company 
carried on business at 16, Farringdon Avenue. Their business was 
to buy electric lamps on the Continent and to sell them in this 
country. He had a pictorial advertisement of the electric lamp 
which the defendants were going to take up, and which was mann- 
factured in Berlin, and he believed the statements contained in it 
were correct, But of 48 lamps which had been sent out, practically 
the whole were returned. Having regard to the complaints 
made, it would not have been possible to have continued the supply 
of thelamps. It was owing to the discovery of a latent defect in the 
lamp, which he himself had made, that the sale of it was withdrawn. 
Tests were made with the lampe, and the engineer from the Berlin 
firm was sent over to inquire into the matter. The plaintiff had 
not sold any lamps, and one which was supplied on approbation 
was returned. He had done what he thought was the straight- 
forward thing in the matter, and explained to the plaintiff why the 
lamp would have to be withdrawn from sale. He (plaintiff) had 
been informed that as soon as the lamp was perfected, arrangements 
would continue as before. Mr, Moffat, who had recovered from the 
effects of the motor-car accident, had not returned to this country 
yet. 

The Кесоврен, in summing up, said the case was not free from 
legal difficulty. The conclusion he had come to was that there had 
been & breach of the contract entercd into between plaintiff and 
defendant. By the contract it was contemplated that the plaintiff, 
as traveller, should receive from time to time as he required, such 
lamps as his customers ordered. Through a latent defect the 
defendants were obliged to withdraw the sale of the lamp. This 
happened after the plaintiff had been employed for two weeks 
receiving 808. а week. The question for them (the jury) was, what 
damages, in their opinion, was the plaintiff entitled to, if any. The 
plaintiff was entitled to was & purely hypothetical 
question, and there wasreally nothing to guide them. The arrange- 
ment for the plaintiff's employment was only to last until the return 
of Mr. Moffat, but, as they had heard, that gentleman had not 
yet returned to this coun'ry. 

The jury returned a verdict for the plaintiff, and awarded him 
£10 damages. Leave to appeal was given, a stay of execution 
being granted for 14 days. 


Epkx v. SMITH. 


In the City of London Court, on 20th inst., before his Honour 
Judge Rentoul, K.C., the last stage in this case, which has been 
partially reported in these columns, was reached. The action was 
brought by Mr. F. G. Edey, trading as F. G. Edey & Co., electrieal 
engineers, 29, Ludgate Hill, E.O., against Mr. F. H. Smith, trading 
as Smith & Co., of Beaufort Btreet, King's Road, Chelsea, for £75 
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for work done and materials aupplied for electric lighting at certain 
flats. When the case was last before the Court, Judge Rentoul, 
K O., gave judgement for the plaintiff for £20 on one item of the 
elaim, and said that as to the rest tho plaintiff was to complete the 
work. It was now stated that the defendant would not allow the 
laintiff to do so, and judgement passed for the plaintiff for £46 5s. 
addition, and costa. 


~ 


ELEOTRIO TRAMWAYS CONSTRUCTION AND MAINTENANCE Co., Lp. 


Іх the Ohancery Division on Tuesday, the petition of Mr. A. J. 
Paine to compulsorily wind up this company, was down for hearing 
before Mr. Jastice Buckley. | 

` Mr. Norton, K.O., stated that the petition had stood over 
formerly until after the hearing of the criminal gs at the 
Old Bailey. There was another action which had been fixed for 
the middle of February, and it was now suggested that this petition 
should stand over. The action was to try the question whether or 
not the plaintiff was entitled to his shares. 

The petition was ordered to stand over accordingly. 


A summons “to stay proceedings” was also directed to stand 


Over. 


HARTER v. MANCHESTER CoRPORATION. 


Тніз vibration case was mentioned at the Chancery Court in Man- 
chester on 16th inst. f. Grant said it would in the ordinary 
course have come on for trial in the witness actions, but terms were 
being arranged, and he asked that it should stand over generally. 


Mr. MaBEBLY, for the Corporation, assented, and the Vice-Ohan- ` 


cellor (Bir Samuel Hall) directed accordingly. 
His Hoxoon remarked that there was another case, Barlow v. the 
Corporation, but Mr. Maberly intimated that that was not settled. 
Mr. Grant observed that it first came on in 1903, stood over till 
1904, and was afterwards again adjourned for a year. In the 
ordinary course it would come on for trial; at present there was 
no suggestion of any application.— Manchester Evening Chronicle. 


Fonwarp ENGINEsEING Co. v. BANBRIDGE FOUNDRY Co. 


Qm 20th inst. in the King's Bench Division, Dublin, in this case, 
Mr. W. M. WHITAKER, on bebalf of defendants, who carry on 
business in Newry and near Banbridge, applied for an order of 
discovery of documents. The original action was brought to recover 
£138, the price of an oil engine, which the defendants purchased 
for the purpose of erecting an electric installation at Lord 
Kilmorey’s, Mourne Park. The defendants brought the money into 
Court, and it was accepted by plaintiffs, but the defendants counter- 
claimed to recover damages for breach of contract in connection 
with the engine, and for delay in delivery of it. 

Mr. CoLLINS, for the plaintiff, asked for a cross order, and the 
Oourt granted both applications. 


e 


HOLDERN AND ANOTHER v. AXTI-VIBBATOR, LTD. 


Мв. Josrion WanRnRINGTON, on Wednesday, had before him this 

action in which the plaintiffs, trading as the Max Electric Accumu- 

Jator Oo., originally claimed £210 for three batteries, with cases. 

A receiver had been appointed for the defendant company, and they 

did not appear, and plaintiffs only proceeded in respect of one 

battery, which had been actually supplied. 
Judgement for the plaintiffs for £66 and costs. 


Bevor PmpEzBLES & Co. v. HESTER. 


Tuis cage came before the Court of Appeal, composed of the Master 
of the Rolls and Lord Justice Cosens-Hardy, on Monday, on the 
appeal of the defendant from an order of Mr. Justice Jelf in 
chambers. | | 

It appeared that the plaintiffs, а firm of electrical engineers and 
contractors, of Edinburgb, brought an action to recover from the 
defendant £3,630 as acceptance of two bills of exchange dated 
Jane 3rd, 1904, which bills upon presentation were dishonoured. It 
seemed that the defendant owned an estate on Cauvey Island, upon 
which he wished to hhve п tramway built, and he entered into а 
contract with the defendants to do the work. The tramway was 
to have been completed by June last year, but it was not, 
and it was agreed that a penalty of £1,000 should be paid. 
Afterwards an arrangement was entered into under which the Bills, 
the subject of the present action, were given. They were given in 
respect of moneys admittedly due from the defendant to the 
plaintiffs in respect of the work, but the defendant contended that 
it. was а condition precedent to the bills being presented that tbe 
plaintiffs’ contract should be completed by September 3rd, 1904. 
Defendant alleged that the contract had not been completed up to 
the present, and that he had therefore a good defence to the action. 
Mr, Justice Jelf in Chambers gave the defendant leave to defend 
the action on bringing £1,000 into Court. Defendant appealed on 
the ground that he ought to have unconditional leave to defend. 

‘In-the result the appeal was allowed, the costs of the appeal 
being made costa in the case. 


BUSINESS NOTES. 


Catalogues, Lists, &c,— HERR HERMANN Lax, 
Kopenicker Str. 1214, Berlin, G.O., has sent us illustrated trade 
sheets of his small electrical novelties, &c. - 

From the ExzorricaL Oo., Lrp., 121, Oharing Cross Road, we 
have received their price lists of slow-speed p.c. dynamos and 
motors, and the latest Nernst lamp card. | 

A batch of leaflets has come to hand from Messrs. SIEMENS 
Bros. & Co. LTD, York Street, Westminster, S.W., relating to 
their large “ H type” generators, and also diagrams of connections 
of motor-starters, shunt and compound generators and motors. 

Messrs. Epwanp Le Bas & Co, Dock House, Billiter Street, 
E.O., have sent us a malleable tube fitting list of the Geo. Fischer 
Steel and Iron Works, Ltd., of Schaffhausen, Switzerland, and 
Bingen, Germany, for whom they act as sole agents for Great 
Britain and the Colonies. The firm have over 3,060 varieties of 
POM fittings, many of which are illustrated and priced in the 
ist. 


The GwEBRAL Exvzcraic Oo., Lrp., 71, Queen Victoria Street, 
E.O., have issued а list descri their “Stanley Edgewise" 
circuit-breakers, Angold automatic suspension gear and contact 
device, suitable for any make of lamp, electrical fittings, and special 
water-tight alarm and а key designed to meet mining 
requirements. | 
Messrs. T. Suapzw, Lro., 180, Fleet Street, E.C., have sent us а 
copy of their catalogue, giving particulars of their superheaters, 
furnaces and valves. | 
Messrs. SMrrRSOR, SHARPE & Co., Sykes Street, Hulme, Man- 
chester, have sent us their arc lamp list for 1905. They have just 


completed an installation of over 150 of their single enclosed arcs at 


the premises of а local firm. 

We have received from Mr. ALPE. STEIGER, 28, Victoria Street, 
S.W., the representative of Messrs. Escher, Мум & Oo., of Zurich, 
а. nicely got-up catalogue of the latter company’s well-known 
turbines. Itcontains useful and interesting references to some well- 
known water-power plants. 

A new price list of electric radiators has come to hand from the 
Sun ELECTRICAL Co., Lep., 118—120, Charing Oross Road, W.O. 

A new price list of moving-coil ammeters and voltmeters has 
come to hand from Mesers. Јовнвох & Purus, Victoria Works, 
Old Charlton, В.Е. 

The TaNpEM Өмиглтна SYNDICATE, тр. 970, Queen Victoria 
Street, E C., has sent us a list relating to its white metal alloys 
for anti-friction meta!s. | 

We have received from Mr. FREDERICO NELL, 46, Queen Victoria 
Street, E.O., a leaflet illustrating Victor turbines, pumps and 
condensers. 

Messrs. HaywaRD-TYLER & Oo., 99, Queen Victoria Street, E.O., 
have issued a list describing “ Sinclair’s” patent electrically-driven 
variable stroke boiler feed pumps, of which they are the sole makers. 
One of these pumps we illustrate below. The pump portion 
does not de from standard practice, the special feature 
being in the crankshaft. Instead of cranks, the shaft is provided 
with eccentrics, which are so arranged that their axes can be made 
to coincide with the axis of rotation, or they may be removed from 
the centre a distance corresponding to half the full stroke of the 


Tum BixoLArg ELECTRIO Pompe. 


plungers, or any intermediate distance. The change in the throw 
of the eccentrics is made while the shaft is rotating, by holding а 
lever or hand wheel in one of two positions corresponding to increase 
or decrease of stroke, releasing the same when the desired stroke has 
been obtained. By this means the electric motor is run at a,con- 
stant speed regardless of varying the rate of discharge of water. 
Efficiency curves are given in the list, together with other details 
regarding sises, реч &o., of these pumps. 

Taz Monnrm-Hawxr«s EnzorBICAL CO., LTD., 17, Charing 
Cross Road, W.O., bave sent us pamphlets relating to their dynamos 
and motors, | 

Messes. MoOLuRE & WHITFIELD, electrical engineers, of the 
Mersey Dynamo Works, 8 have forwarded us one of their 
handy little pocket diaries, which we feel sure will be much appre- 
ciated for their useful size, arrangement and contents, including а 
life insurance policy, | , 
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From Mans. Witson, HARTNELL & Oo., LrD., electrical engi- 
neers, of Volt Works, Leeds, we have received & wall calendar of 
considerable artistic merit; so tastefully designed, in fact, is it 
that we can thoroughly congratulate the firm in its happy choice. 
We feel sure that the almanac will find а prominent position 
in many an office. - 

Mzssas. Бунвитт, EpGCUMBE & Оо. have issued a novelty in 
the shape of a list consisting of two hands; two fingers of one are 
brought into the palm of the other, laying down the law convino- 
ingly, with "It's just like this!" It brings before the recipient the 
fact that the firm are experts in АП that appertains to measuring 
instruments. : 


Private Bills in Parliament.—At the meeting 
of the Thames Conservators on Monday, it was agreed to 
apply to the promoters of the following Bills for their under- 

gs to insert clauses necessary for tbe protection of the 
Conservators' interests," and it was further agreed that in the event 
of such undertakings not being given, petitions should be presented 
against the Bills in question.—Hammersmith, City and North-East 
London Railway; Oharing Cross and Strand Electricity Supply 
Corporation, Ltd. (Power Supply); Great Northern, Piccadilly and 
Brompton Railway (No. 1); Central London Railway (new lines); 
East London and Lower Thames Electric Power; Administrative 
County of London and District Electric Power Co. ; City of London 
Electric Lighting Co., Ltd. (Extension of Powers); Woolwich 
Borough Council (Bill for acquisition of land for enlarging generat- 
ing station); Metropolitan Electric Sapply Co.; and Metropolitan 
Pneumatic Dispatch. In the case of the following Bille it was 
agreed that it was not necessary to take any action :—Weybridge 
and Walton-upon-Tbames Electric Supply; Baker Street and 
Waterloo Railway and London United ways. 

In the case of the following provisional orders, it was reported 
that Mesere. Wyatt & Co. had, as a matter of urgency, been 
instructed to take steps to secure certain necessary amendments :— 
Olewer and Old Windsor Electric Lighting; Brentford Electric 
Lighting (Metropolitan Electric Supply Oo., Ltd.); Brentford 
Electric Lighting (Brentford Electric Supply Co., Ltd); 
Woking (Chertsey Extension) Electric Supply Co.; апа 
Woolwich Electric Lighting. The Parliamentary Committee 
reported that in the case of the following Orders they had been 
advised by the Parliamentary agents that the interests of the 
Conservators were already fully protected:—Gravesend Electric 
Lighting (Extension to Northfleet) ; and Surbiton Electric Lighting. 

Standing Orders.—The Examiners resumed their consideration of 
Bills on Thursday last week, when the following passed the 
Standing Order proofs:—Bouth Lancashire Tramways, London 
United Tramways, and County of London Electric Supply Co. 
Consideration of the Bast London and Lower Thames Electric Power 
Bill was postponed for a week. In the case of the Liverpool 
Corporation Tramways Bill there was no appearance, and the 
Examiner marked the Bill dead." 

On 20th inst, 19 Bills came before Mr. Campion, only one 
of them being an electrical Bill. This was the Wellingborough 
and District Tramroads and Electricity Supply Bill Con- 
sideration of the Bill was postponed until February 16th next. Of 
the Bills which came before Mr. Jeune, Standing Orders were found 
to have been complied with in the following cases: — Metropolitan 
Railway, South Wales Electric Power Distribution, Central Electric 
Supply Co., and West Cumberland Electric Tramways. Considera- 
tion of the Hastings Tramway Co 's Bill was postponed until Feb. 16. 

On Monday, Mr. Campion 16 Bills before him. The following, 
among others, passed the Standing Orders stage: —Oentral London 
Railway (New Lines); Blackpool, St. Annes and Lytham Tram- 
ways; Mexborough and Swinton Tramways; Shepton Mallet Gas 
Co. (Blectric Lighting); Tyneside Tramways and oads Co.; 
and the North-East London Railway. 

Fifteen Bills came before Mr. Jeune, and those which were 
declared to comply with Standing Orders included the following :— 
Shropshire and Worcestershire Electric Power, and the Metropolitan 
District Railway Bill. 

On Tuesday 15 Bills came before Mr. Oampion, and the 
following were declared to comply with the Standing Orders 
of the House:—Andover Lighting and Power, Oldham and 
Baddleworth District Tramways, Metropolitan Electric Tramways, 
and North Metropolitan Electric Power apply. The Hammersmith, 
City, and North-East London Railway Bill was детп on the list, 
but consideration was postponed until Thursday, January 26th. 


Of the 15 Bills which came before Mr. Jeune, those electrical Bills 
which complied with Standing Orders were the МЫ hana as and 
Walton-on- es Electric Supply, Chelsea Electric Supply, and 


London Southern Tramways. 

On Wednesday, Mr. Campion found that Standing Orders were 
complied with in the case of the following Bills :—Woolwich 
Borough Oouncil, City of London Electric Lighting Oo., Ltd. 
(Extension of Powers), Buenos Ayres Grand National Tramways 
Co., Bristol Corporation, Whitechapel and Bow Railway, Metro- 

litan Electric Supply Co. (Acton District), Baker Street and 

aterloo Railway, Oharing Cross, Huston and Hampstead ef 
Edgeware and Hampstead Railway, and Great Northern, Piccadilly 
and Brompton Railway (No. 1). The Metropolitan Electric Supply 
Co. (Various Powers), which is opposed, was further postponed till 
February 18, and the Great Northern, Piccadilly and Brompton 
Railway (No. 2), which is also oppoced, was adjourned till Feb. 2nd. 

It was found that Standing Orders had not been complied with in 
the case of the Coventry Electric Tramways Bill, in which the 
tramways company are asking for two years’ extension of the 
period for the reconstruction of certain tramways. The Bill will 
now go before the Btanding Orders Committee, who will decide 
whether it shall be allowed to proceed. | 


On Tuesday, Lord Balfour of Burleigh and the Hon. Mr. Lowthee 
sat to consider which Bills should te in the House of Lords 
and which in the Commons. The following electrical Bills will 
originate in the Upper House :—Blackpool, St. Annes, and Lytham 
tramways, Cen Electric Supply, Charing Oross, Euston, and 
Hampetead Railway, City of London Electric Lighting Co., County 
of London Electric Supply Co., Coventry Electric Tramways 
(Extension of Time), East London and Lower Thames Electric 
Power, Gosport and Fareham Tramways, Hastings Tramways, 
Metropolitan District Railway, Metropolitan Electric Supply Co. 
(Acton District), Metropolitan Electric Supply Oo. (Various Powers), 
Metropolitan Railway, Mexborough and Swinton Tramways (Ex- 
tension of Time), North Metropolitan Electric Power Supply, Old- 
ham and Saddleworth District Tramways, Shepton-Mallet Gas Co. 
(Blectric Lighting), South Lancashire Tramways, Tyneside Tram- 
ways and Tramroads, Wellingborough and District Tramroads and 
Electricity Supply, and West Cumberland Electric Tramways 
(Extension of Time). | 

The Bills which will originate in the House of Commons include 
the following:—Aberdare Tramways, Administrative County of 
London and District Electric Power Co., Baker Street and Waterloo 
Railway, Buenos Ayres Grand National Tramways, Central London 
Railway, Charing Cross and Strand Electricity Snpply Corporation, 
Chelsea Electricity Supply, Dublin United Tramwayr, Edgeware 
and Hampstead Railway, Great Northern, Piccadilly and Brompton 
Railway (Bills Nos. 1 and 2), Hammersmith, City and North-East 
London Railway, London Southern Tramways, London United 
Tramways (Extension of Time), Metropolitan Electric Tramways, 
Metropolitan Pneumatic b, North-East London Railway, 
Shropshire and Worcestershire Electric Power, South Wales Elec- 
trical Power Distribution Oo., Weybridge and Walton-upon-Thames 


° Electric Supply, and the Whitechspel and Bow Railway. 


The Miller Signalling System.—In connection with 
the recent accident, which occurred through fog, on the Midland 
Railway, the British Miller Signal Syndicate, Ltd., of 122 and 123, 
Salisbury House, E.C., forward us pamphlets dealing with theiraystem, 
as described in the ExucraicaL BEvrmw, of February 7th, 27th, 
and March 6th, 1908, and pointing out that its adoption on the 
railway in question would almost certainly have prevented the 
catastrophe. 


. Proceedings.—The case of Harry Arthur 
White, 45, Highgate Hill, N., lately carrying on business as Ridout 
and Co., came before Mr. Rogistrar Linklater on 17th inst, in 
relation to the public examination of the debtor, against whose 
estate a receiving order was made last November upon the petition 
of the General Electric Co, Ltd. Mr. Egerton 8. Grey, Official 
Receiver, reported that the proceedings bad been delayed to allow 
the debtor to apply to have tbe receiving order rescinded. The 
application was heard on the 12th inst., and was dismissed, but the 
debtor had not yet filed the statement of his affairs. Under those 
circumstances, he wovld suggest that the examination should be 
further adjourned. His Honour postponed the sitting for a 
month, and ordered the statement of affairs to be lodged within a 
fortnight. 

The adjourned firat meeting of the creditors was held on 18th 
inst. before Mr. E. 8. Grey, Official Receiver, and it appearing that 
suficient notice had not been given to the creditors, a further 
adjournment of one week was taken by consent. It appears from 
the debtor's statements that for about two years he acted as manager 
to Messrs. Ridout & Co., electricians, of 45, Highgate Hill, and in 
March, 1903, he took over the business, agreeing verbally to pay 
£600 by instalments for the goodwill and stock. Не carried on the 
business on his own account, but in the name of Ridout & Oo., for 
about a year. In May, 1903, he entered into a contract with the 
Hornsey Borcugh Council for installing the electric light and fixing 
ventilating fans in the Town Hall, but owing to the failure of the 
petitioning creditors (as he alleges) to supply materials acoording to 
specification, he was unable to complete the contract within the 
agreed time, and in consequence could not obtain a balance of £110 
due to him from the Oounoil. In June, 1904, he removed to Messrs. 
Knowlman Brothers, general farnishers, of Holloway Road, the 
stock from 45, Highgate Hill, as he could not afford to beep on 
those premises. It was his intention to come to au arrangement 
with Messrs, Knowlman Brothers to start an electrical department 
for them in their business, but it came to nothing, because he was 
unable to settle with his creditors, and he ultimately sold off the 
stock for £50 in order to pay rent and other pressing claims. The 
debtor has not yet filed the statement of his affairs, but he roughly 
estimates his liabilities at £1,000, and his assets at a few pounds 
only. Want of sufficient capital and undue pressure by the peti- 
tioning creditors are the reasons advanced for the failure. Mr. 
T. B. Lodge represented the debtor at the meeting. 

A first and final dividend of 83d. in tbe £ is payable on January 
90th in the case of C. M. Downie, electrical engineer, trading as the 
Lighting Corporation, at Bloomsbury Btreet and Crouch Hill. The 
dividend is payable by С. J. Singleton, 8, Staple Inn, W.O. 

At Tuesday's sitting of the London Bankruptcy Court the appli- 
cation of Mr. Max Margowski for an order of discharge was again 
before Mr. Registrar Brougham. The affairs have been referred to 
at length in previous issues of the ErzoTBRICAL Review. Mr. 
P. M. Orawoour Hart, on behalf of the trustee, alleged that the bank- 
rupt had been guilty of fraud in relation to the transfer of shares to 
his wife, but the learned registrar beld that the charge had not 
been sufficiently proved. On the other grounds he suspended the 
discharge for four years from August last. 

The publio examination of Wm. Sumner and Edward Sumner, 
carrying on business at Garston and West Kirby (W. & E. Bumner, 
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. electrical and mechanical engineers) took 6 at a sitting of the 

Liverpool Bankrup Oourt last week. e joint statement of 
affairs showed liabilities amounting to £844, and assets amounting 
to £12 17s. 8d., these being entirely composed of book debte. Wm. 
Bumner's separate debts amount to £169, and the assets £38 83., and 
those of Edward Sumner to £16 17s. and £5 respectively. The 
examination was adjourned to enable debtors to file an account 
Showing business done during the two years previous to the selling 
of the business to the cofnpany. | 

The public examination of Henry Coles, electrical engineer, 10, 
ane Sireet, Swansea, is to take place at Carey Street on February 
8th at 11 a.m. 


Dissolutions and Liquidations.—Creditors of the 
Thames Valley Launch Co., Ltd., are to send particulars of their 
debts, &с., to the liquidator, Mr. F. J. Saffery, 14, Old Jewry 
Chambers, H. O., on February 14th. 

Creditors of the British Columbia Telephones, Ltd., are required 
to send particulars of their debts, &c., to Mr. Maurice Brewer, 49, 
Queen Victoria Street, E.C., by February 20th. 

Messrs. B. Sherman, F. H. Rogers, and D. H. Muston (Sherman, 
Redfern & Maston, electrical engineers and telephone specialists, 
16 and 17, Devonshire Square, Bishopsgate Street Without, I. C.), 
have dissolved partnership. i 

Mossrs. H. Gray aud J. Rawlinson (Gray, Rawlinson & Co., 
asbestos and india-rubber manufacturers, 3, King Street, Liverpool) 
have dissolved partnership. Mr. Rswlinson will attend to debts 
and continue to carry on the business. 

A meeting of Hodges & Todd, Ltd., is to be held at 64, Gresham 
Street, E. O., on February 27th, to hear an account of the winding 
up from the liquidator, Mr. Percy Mason. 


Imports of Foreign Electrical Machinery.—Notwith- 


standing а falling off in December the imports of foreign elec-. 


trical machinery into this country during the past year underwent 
a slight increase, the returns for the 12 months just issued showing 
& total of £558,971, as compared with only £554,643 in 1903. 


Annual Dinners.—On Saturday, 14th inst, the 
employés of Messrs. Rawlings Bros., Ltd., held their second annual 
dinner at the Horseshoe Hotel, Tottenham Court Road, the chair 
being taken by Mr. J. J. Rawlings, one of the managing directors; 
Mr. G. W. Rogers, the Sloane Street manager, occupying the vice- 
chair. Over 100 guests sat down, and during the repast the 
Lenthall Concert Orchestra rendered selections. Mr. F. W. Rogers 
proposed the toast of the “Firm and Directors.” On rising to 
respond, Mr. W. В. Rawlings, in a review of the various branches 
of the business, made full use of his opportunity to makea few 
humorous remarks in his own happy style, at the expense of the 
various heads of departments in turn, causing much merriment, and 
he took the opportunity of producing some appalling statistios of 
office details to refute the impression commonly supposed to exist 
among the men that the office was а bed of roses; for example, the 
100,000 electric lamps sold last year required, he said, some handling, 
to say nothing of the 15,000 accounts sent out, and he assured them 
that there was after all some work done by the staff. The toast of 
“The Employés” was proposed by Mr. J. J. Rawlings, the chairman, 
who took the opportunity of making a few remarks on the working of 
the new insurance scheme, and pointed out that by each man paying 
ld. per week, their total claims under the extra risks covered, had 


exceeded the premium paid. He hoped, however, this year they- 


would not have to make any claims af all. Mr. Charles Rawlings 
proposed Our Professional Friends, amongst whom he included 
architects, surveyors, consulting engineers, and solicitors. He said 
that as а rule he could get along with the three former, but 
endeavoured whenever possible to avoid the last. As represent- 
ing the legal profession, Mr. R. Tweedy Saith responded. Mr. 
J. H. Wigginton, of Messrs. Taylor, Lovegrove & Co., responded on 
behalf of the architects and surveyors. Mr. E. G. Nicholson next 
proposed the toast of The Visitors,” to which Mr. J. Anderson 
responded. 

On Friday, the 20th inst., the first annual dinner of the staff of 
the General Electric Oo., Ltd., Newcastle branch, was held at the 
Continental Restaurant, Mr. J. Spence (district manager) in the 
chair. It was a very successful gathering, being attended by about 
60, consisting of the staff, contractors, engineers and friends. 

The last of a series of three annual dinners arranged by the 
employés of the Nottingham Tramways Oommittee was held last 
week. Mr. J. Aldworth, general manager, presided. 


Brush Contracts.—The Brush Electrical Engineering 
Oo., Ltd., have recently booked the following contracts :—Four 
cars complete with B.T.H. motors, for Colne and Trawden Light 
Railways, ordered by Messrs. Greenwood & Batley; four 60-Kw. 
and four 25-Kw. transformers, for the Midland Electric Corporation 
for Power Distribution, Ltd.; also 34 car-bodies and one car com- 
plete with radial action truck and Raworth’s regenerative control 
equipment, for the West Ham Oorporation. 


Condensing Plant.— Among recent orders secured by the 
Worthington Pump Oo. for condensing machinery, is one for а large 
oooling-tower plaut for the Premier (Transvaal) Diamond Mining 
Co., also a complete condensing plant for Fremantle, the Amalga- 
mated Railway and Carriage Works, two sets for the New Comet 
Mines, a combined set for the Malta Docks, and a similar set for the 
Tientsin Electrical Co. Amongst smaller sets are those required Ly 
the Walsall Electrical Co, and the San Salvador Iron Ore Uo. Je:- 
condensing sets have also been ordered by the L thian Coal Co., 
Messrs. Wailes & Bop, of Birmingham, and the Paris Rofrigeraticg 
Oo. Large repeat orders for barometric sets have been received 
from the London and North-Western Railway for their steel works 
at Orewe, and from Messrs. Singers for extensions at Kilbowie. 


Electro-Capillary Recorder.—On Friday last, the 
Orling-Armstrong electro-capillary recorder was exhibited at ithe 
Royal Institution, and its principal features—freedom from elec- 
trical impedance, smallness of mass of moving parts, and dead-- 
beatness—which, it is claimed, render this system especially 
suitable for high-speed cable working, were explained. The 
recorder is also available for use on landlines, and; in connection 
with wireless telegraphy. j 


Book Notices.—“ Science Year-Book, 1905.” Edited 
by Major B. F. В. Baden-Powell. London: King, Bell & Olding.— 
This is the first year of issue of what promises to be a most useful 
companion to all who are interested in scientific matters, but 
especially astronomers and meteorologists. It contains an almanac 
and diary, biographical directory, sammary of progress in science, 
list of scientific societies, and a glossary of new scientific terms. 
The calendar is ingeniously arranged to be visible through an 
aperture in the front cover of the volume, and is combined with a 
memorandum of engagements. Numerous astronomical and physical 
data are given, with a variety of useful tables. te 
summaries of the more important advances made in the chief 
branches of scientific research are given, that on electrical engineer- 
ing being contributed by Prof. Fleming. A large portion of the 
volume consists of a diary, with one page to each day, showing 
various data and providing for meteorological records. The book 
cannot fail to receive a hearty welcome. i 

" British Standard Tables of Pipe Flanges.” Report issued by the 
Engineering Standards Committee. London: Orosby Lockwood 
and Son. 2s. 6d. net. 

Mr, T. W. Sheffield, of Manchester, has sent us a pamphlet con- 
taining a reprint of his recent article on Safety Devioes for 
Electric Tramways,” which appeared in the columns of а contem- 
porary, and was discussed in the ELECTRICAL Raview at the time. 


Trade Announcements.— The General Electric Co., 


Ltd., 71, Queen Victoria Street, E.C., announce that they have 


5 their private telephone exchange with operators to take 
own orders, &c., in shorthand. 

Messrs. Hughes, Butterfield Bros., of Stechford, Birmingham, 
bave established a department for the repair of accumulators and 
induction coils, as used for ignition purposes on motor-cars. 

In view of the increasing demand for their dynamos, motors, arc 
lamps, meters and switchgear in the Tyne, Wear and Tees districts. 
the Union Electric Oo., Ltd., have decided to open an office at 
43, Grainger Street, Newcastle-on-Tyne. This office will be 
under the direction of Mr. James Gilman, from the head office. 

Mr. Albert Dickinson has removed his electrical works from 
Armley to Dixon Lane Road, Wortley, and has started on a much 
larger scale to manufacture direct and alternating current machinery 
ard accessories, under the same management. An order for a 
ые D.C. dynamo has been received from Mesars. Joshua Wilson, 
0 ds. | 

Mr. Eigar B. Ward, of Harrogate, has commenced business at 
Exchange Buildings, Eastthorpe, Mirfield, as an electrical engineer 


° LIGHTING AND POWER NOTES. 


Barton-on-Irwell.—An application is to be made for a 
provisional order to authorise the Lancashire Electric Power Co. to 
supply electricity for public and private purposes within the rural 
district. i 


Bath.—The E.L. Committee has passed a resolution 
threatening to place the matter of the consulting engineer's 
3 a presenting a report promised for December 7th last, before 
the T.C. | | 


Bishop Auckland.—The U.D.C. having received ex- 
planations as to the delay in carrying out the E.L. scheme, has 
postponed taking proceedings to recover the value of the bond of 
£100 from the Durham County Electric Supply Co. An arrange- 
ment has been made to obtain a supply of electricity from the 
power station of the Cleveland Hilectrical Power Co. 


Brighton.—The town clerk, on the 19th inst., informed 
the T.O. that he had received the resignation of the consulting 
engineer to the electricity department, Mr. Arthur Wright. Mr. 
Wright, in his letter, did not give any reasons for his action, but it 
was generally understood in the Council to be in consequence of 
the unjustifiable attacks recently made on him in connection with 
the new generating station at Bouthwick. If the resignation is 
accepted it will take effeot on April 18th next. 2 


Cardiff.—The Corporation Asylum Committee, after 
inspecting three of the largest asylums in England, has decided to 
install the E.L. at the new asylum, | 


Chertsey.—The U.D.C. has resolved to approve of the 
application of the Woking Electric Supply Co. to extend the area 
of supply to the urban district of Chertsey. 

The R.D.C. has passed a similar resolution, but has excluded the 
parish of Chobham from the area of supply by matual agreement. 


Continental Notes, — SPAIN. — Application has been 
made to the authorities of the Province of Drida for a concession to 
put down plant to utilise the water-power of theiRiver Segre in the 


140 | 


THE ELECTRICAL REVIEW. vols. No 1,418, Jawcany 97, 1006. 


_ generation of electrical energy for ligh and power purposes 
in the little towns of Beros, Aytona and Mealooreig. 
GzmsnwAxv.—'The establishment of a central eleotrio lighting 

station at Halstenbek-Pellingen (Holstein) bas been decided upon. 

.  Burerom.—A number of the leading electrical engineering com- 

panies in Belgium have just formed a syndicate, under the style of 
the Mutuella Electrique, to undertake the supply of electrical 

сонну 2 lighting and power purposes, at the forthooming Lidge 

exhibition. =: | 


Dartferd.—The U.D.C. recently refused to grant extra 
remuneration to Mr. Waterland, late eleotrical engineer, for doing 
what he claims to be the work of a consulting engineer during the 
time he held his appointment. Now Mr. Waterland's solicitors 
have informed the Council that they are instructed to take action 
to compel the payment of the claim made by Mr. Waterland. The 
Council will defend the action. 


Durham Ceunty.—The Sunderland District Electric 
Tramways, Ltd., has arranged a contract for the supply of electrical 
power to the important collieries belonging to the Lambton Collieries, 
Ltd., which formerly belonged to the Earl of Durham. It is to 
utilise electrical energy for hauling, pumping, coal-cutting, lighting 
and winding purposes, and for the engine works at Philadelphia, 
This innovation will make these collieries one ot the most up-to- 
date in the country; they employ over 10,000 men, and have 
an ontput of over 3 million tons per annum. It is proposed to 
erect a large power station on five acres of land at Philadelphia, to 
supply the workings ; and the tramways, of which over.12 miles 
are now fully completed, will be supplied with the neces- 
sary power, as well as the U.D. of Houghton-le-Spring and Hetton- 
le-Hole and the R.D. of Essington for lighting purposes, for which 
the юре has statutory powers. Energy should be available at 
& very oheap rate, tbe generating station being situated on the coal- 
flelds, and it will, no doubt, be taken advantage of by other indus- 
trial concerns. The contract has been arranged by Messrs. Harper 
Bros. & Oo., consulting engineers, of London, and Messrs. D. 
Balfour & Bon, engineers, of Neweastle-on- Tyne, and an immediate 
start is to be made with the construction of the power station. 


Farnham. — The Urban Council has decided to 
inform the Farnham and District Electric Supply Co. that the 
Oouncil will not offer any opposition to its provisional order, pro- 
vided that it agrees to insert a clause giving the local authorit 
power to purchase the nndertaking in 21, 28, or 35 years. | 


Faversham.— The T.C. has altered the charges and 
rebates for energy as follows:—To consumers of 75 units per 
quarter, 6d. per unit, with a discount of 5 per cent. if paid within a 
"E ‘over 125 units per quarter, 5d. per unit; over 250 unita, 
44d. 


Gravesend.— With regard to the opposition of the North- 
fleet U. D. C. to the T. O. s application for powers to supply electricity 
to Northfleet, tbe T. O. has informed the B. of T. that the U. D. O. 
has done nothing towards carrying out the Order, adding that it 
is unfair that & local authority which is unable or unwilling to 
give а supply itself, should prevent others from doing so. 16 is also 


pointed out that Northfleet’s terms for consent to the application 
are onerous. е 


Heekmondwike. — The Council is seeking power to 
borrow £15,000 for the payment of contracts on hand in 
connection with the electrical undertaking, £7,500 being for 
future use. It is proposed to supply electricity in bulk to 
other townships, or direet to consumers in adjacent parts of such 
townships. Heckmondwike is bounded on one side by the Batley 
Borough, and on the other by the Liversedge Urban District. It is 
understood that the Bill will be opposed by the Batley Corporation 
and the Liversedge Urban District Oouncil, and also by the York- 
shire Electric Power Oo., who have all presented memorials com- 
plainiog of non-compliance with the Standing Orders. 


Herefordshire.—The County Council Asylum new 
electric installation has been completed at a cost of £5,823, a saving 
of £177 over the estimated amount. i 


India.— BomBay.—F rom a local source we learn that the 
Brush Electrical Engineering Co. has been making good progress in 
the erection of the new power house at Мағароп. Messrs. Callen- 
ders Cable and Construction Co. had £20,000 worth of cables 
stacked on the Orescent recently. Plans for the laying of the 
cables were deposited with the municipal authorities, and the 
company was only awaiting their approval, in order to 
commence work. It is expected that energy for lighting the Fort 
will be available at the end of the present month. 

KASHMIR.—Accordiog to the Madras Mail, the power station in 
counection with the large project for supplying the district with 
electric power will probably be erected at Rampur on the Jhelum 
River, where, with a six-mile feeder channel, it has been found 
practicable to obtain a fall of about 450 ft., giving 100,000 н.р, with 
the minimum flow of the river. It is suggested, as possible, that 
the Kashmir Railway of 180 miles in lengtb, will be operated by 
electricity, and that power for industrial purposes will be available 
at Srinagar, Abbottabad, Murree and Rawalpindi. Electrically 
operated dredgers are projected for deepening the river in the 
Kashmir Valley, to minimise the floods which now devastate the 
place periodically. 

М№ігсотві Совоте Factospy.—The Advocate of India states that 

Major-General Sir Edmund Ellis, on November 19th, opened the 
hydro-electric installation jn connection with the Government 


cordite factory. Sir Edmund stated that from this factory, 
ammunition, cordite and cartridges could be supplied to all the 
troops in India. The factory is situated at Aruvankad, and the power 
house at Katary, in the Nilgiri Hills. The work has been carried 
out by the General Electric Oo., of England,” under the direction 
of Mr. Molesworth. 

Gr I. Prx. RarLway.—A new train of six bogie coaches has been 
recently built for suburban service at Bombay, and is 
lighted throughout by electricity on the Vicarino system. The 
storage batteries used are of a special train lighting type, supplied 
by the Bombay Electric Co. Electric fans are also provided on the 
first-class coaches. Other trains, similar to the above, are now under 
construction. : 

JAMALPUR.—The 
workshops of the 
2 lakhs 60.000 rupees. 


vision of electric power for the locomotive 
I. Railway, has been sanctioned at a cost of 


Kent.—At a conference of Kent public authorities, con- 
vened by the Bromley on, it has been decided to oppose 
the City of London Electric Power and the Administrative County 
of London and District Electric Power Bills. 


London.—I..C.0.—The Theatres Committee reminded 
the Council of the regulations which require that two systems of 
lighting should be provided in places of public entertainment, and 
that if two systems of electric lighting are given, the supply should be 
obtained from companies. In this connection the Committee 
stated that the Oharing Croes and Strand Oo. had asked that the 
two systeme which it had made arrangements to supply, might be 
regarded as complying with the regulations of the Council. The 
company was able to supply not only the exit and corridor lights as 
required, but also with complete alternative supplies, respectively 
available by means of change-over switches on the two systems, for 
the entire installation. One source of supply was the company’s 
generating station at Lambeth, and the other its station at Bow. 
The Committee recommended the Council to approve the scheme 
of dual service for a period of three years on the following 
conditions :— 

1. That at least one sub-station, such as that of Short's Gardens, 
in addition to St. Martin's Lane, be maintained and kept at work 
at all times. | 

That the ' ordinary " and the " theatre" sets of mains, and the 
machinery and apparatus connected with them be kept 
сезг and entirely separate and distinct, and both always 
available. 

2. That where this separation is not at present complete, it shall 
be made so. 

3. That the feeders and other mains on each system will be able 
at all times to carry the extra load in the event of the other system 
breaking down from any cause, and that the plant supplying these 
two stations will also be adequate for the maximum load which can 
come on it, under suck circumstances. 

4. That sufficient power be always maintained at Bow, to meet 
any possible demands on the “theatre” mains owing to a break 
down at Lambeth. 

5. That the duly authorised officers of the Council be allowed to 
inspect these stations and sub-stations from time to time, without 
notice being given in advance of such inspection. 

6. That it be understood that the above conditions are to be 
read as having been drawn up with the object of ensuring that a 
separate supply from two independent sources shall always be avail- 
able for instant use at all theatres and places holding music or 
dancing licences, and that the separation of the two systems shall 
be so complete that no break down in one shall involve the extinc- 
tion of the other supply. 


PoPLABR.—Às a reason why no money should be transferred to 
the rates from the present credit balance of the electricity under- 
taking, the borough electrical engineer has reported to the Finance 
Committee that it is not advisable to assume that the profits this 
year will meet all liabilities on account of capital charges; repay- 
ments of loans mus? be paid out of the surplus to March last. If repay- 
ments had not been deferred from 1901-1902-1903,there would have 


been а deficiency of £2,455, instead ofasurplus, as at present, of £6,893. 


The repayment of loans this year amounted to £3,045, as against 
£809 for last year, and the amount of repayment deferred until next 
year is £1,777. The sum due for 1905-6 on moneys borrowed, 
will amount to £4,363. The public lighting is not dealt with, this 
having been transferred to the general borough fund as from April 
last. On the reduction in price of energy for public lighting, 
up to September 30th, & saving to the borough of £1,049 has been 
effected, and the reduction in the power rate to consumere, will, 
it is estimated, reduce the revenue by about £700. 

The Electricity Committee has adopted the recommendations of 
its electrical engineer, to extend the plant at the generating station, 
i. e., by a new boiler at a cost of about £2,500; ash elevator, E80; 
and steam feed pump, £350. 

In connection with tests being conducted on Nernst lamps for 
public lighting, two otreets are to be lighted by }-ampere lamps 
to enable comparison with j-ampere lamps installed in an adjoining 
street. 15 more arcs are to be erected for street lighting 
at Millwall, at an estimated cost of £375. 

HaMMERSMITH.—A main is to be laid to supply energy to the 
railway arches, Wood Lane, at an estimated cost of £680. £499 is 
to be spent on providing a transformer pillar and а main to supply 
the London Bishopric Estate. 

The Daily Telegraph says that the electric light and power plant 
of the new Clement- Talbot Motor Works in Ladbroke Grove is very 
extensive aod complete. Messrs. Willans & Robinson have supplied 
one of their “ Rugby" vertical gas engines. It drives a Siemens 
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six-polar, continuous-current, shunt-wound dynamo. Messrs. 
Bergtheil & Young have supplied an 8-xw. dynamo-driven by a 
14-H.P. National gas engine. There are thres—20 н.р. motors in 
the machine shop, one of 54-н.р. driving a pump in connection with 
the sand-blast plant, а 10-н.р. motor for driving a ventilating fan, 
and others for various p ses. There are 80 Bandy 1,000-c P. атс 
lamps for lighting the workshops, and 200 incandescentes for lighting 
the offices. A gas producer plant of 500-н.р. capacity bas been 
installed by Messrs. W. Е. Mason, Ltd. | 

BuTHNAL GREEN.—A report was presented from the conference 
held at Shoreditch, with reference to various electric power Bills which 
are to be presented in the ensuing session. That conference was 
unanimous, and it was agreed to appoint a joint committee to oppose 
the Bills. It was thought, however, that 16 would be better for the 
Council to hold its hand for a while and see whether, as last year, 
it could get the London County Council to include it in its opposi- 
tion. -The matter was referred to the Law and Parliamentary 
Committee. 


London Electric Power Bills.—The Middlesex D. C.“s 
Association held a meeting on the 9th inst., when representatives 
of tbe Borough of Ealing, the U.D.C.'s of Acton, Chiswick, Feltham, 
Hampton, Staines, Hanwell, Heston and Isleworth, and Twicken- 
ham, and the Staines R. D. O., were present, and discuesed the above 
Bills. It was resolved, if possible, to promote a joint opposition, 
the expenses to be divided on the basis of the assessable value. 


Newcastle.—A deputation recently waited upon the 
City Lighting Committee of the Corporation, and urged the 
desirability of an extension of the electric street lighting, consisting 
of 180 lamps for Oallowgate, Elawick Road, and Barrack Road. The 
Tramways Committee already supply 200 arc lamps at а cost of 
£15 108. per annum each, but if they were allowed to take over the 
extra 180 lamps, the charge would be reduced to £12 each. The 
sabject was adjourned for consideration. 


New York City.—Evidence is being collected on the 
alleged excessive cost of public electric and gas lighting, but. no real 
information from the representatives of the New York Edison Oo. 
is to ba obtained. Mr. Charles E. Phelps, of the Municipal Lighting 
Commission of Baltimore, Md., has testified that New York pays 
about 40 per cent. more than that city for Ив electrical supply. 
Шри of comparative cost have already been published in these 
columns. 


 Rawtenstall.—Another six months’ extension of time 
for carrying out the E.L. provisional order, has been granted to the 
T.C. by the B. of T. mE ` 


Runcorn.—In the London Gazette for January 24th 
the full terms are given for the transfer of the U.D.C.'s prov. order 
to the Mersey Electric Supply Oo., of Liverpool. 


St. Andrews.—The T.C. has decided, before considering 
the matter of street lighting by electricity, that а deputation shall 
visit Edinburgh апа Dalkeith to obtain information. 


South Bank.—The Cargo Fleet Iron Co., Ltd., has 
offered to supply electricity in bulk to the U.D.C. at a cheap rate. 
The Council has decided to asccrtain what would be the cost of lay- 
ing down distributing plant. 


Southampton. The borough electrical engineer in a 


report recently issued gives the cost of the construction of the new 
generating station on the Western Shore. The total being £21,955, 
which exceeds the loan obtained by £4,370. The building cost 
£15,192, piles and concrete mattress and foundations £3,456, and 


chimney £3,285. L G.B. sanction is to be obtained to borrow 


£6,300 to cover the excess expenditure over the loans sanctioned. 


Southend.—The T.C. bas decided to erect an additional 
10 arc lamps for street lighting, at a cost of £128. 


Stourbridge.—The U.D.C. has resolved to give general 
support to the Bill being promoted by tbe Midland Electric Cor- 
poration, to enable it to eupply energy in bulk within the 
Council's area. 


Swansea.—The Electricity Committee has resolved that 
_as from April 1st next the charges for electricity be as follows:— 
For lighting, 6d. per B. of T. unit for the first hour's daily con- 
sumption of the maximum demand, and 2d. per unit subsequently, 
provided that ia no case is the cbarge to exceed 5d. per unit; for 
power, 2d. per B. of T. unit for the first hour, and afterwards 14d. 
per unit. 
Taunton.—The T.C. has arranged with Messrs, Langdon- 


Davies for the supply of motors on sale or hire or bire-purchase. 


Whitwell.—A public meeting has been held to consider 
the advisability of forming a company to provide electric lighting 
in the village. Mr. Mountain, of Huddersfield, has prepared two 
schemes. The matter was adjourned for further consideration. 


Willesden.—A memorial has been presented to the 
Examiners of Private Bills in both Houses by the U.D.O. against 
the Metropolitan Railway Bill, in regard to Clause 35 of that Bill. 
By this clause it is proposed to enact that: “ Тһе company may 
enter into and carry into effect agreements with any other railway 
company or any company for the time being authorised by special 
Act or provisional order confirmed by Parliament to supply elec- 
tricity, for the supply of electricity for traction, lighting, or otber 
purposes." The Р.О. contends that this clause propores to терел), 
without proper notice, the proviso to Clause 31 of the, Metropolitan 
Railway Act, 1902, which is as follows: Provided taat the com- 


pany shall not use, or supply for use, in the Parish of Willesden elec- 
tricity or electrical power except for the purpose of their own 
undertaking." Any proposed alteration or repeal of this proviso 
ought, it is contended, to have been served upon the memorialists, 
and the failure of the company to do so is, it is alleged, a non- 
complianca with the Standing Orders. 


TRAMWAY AND RAILWAY NOTES. 


Barry.—A movement is on foot to promote s Bill in 
Parliament next session for the lighting of the district with elec- 
tricity, and the establishment of electric tramways. 


Belfast.—A partial beginning of the conversion of the 
tramway system was made on the 23rd inst. by the contractors, 
Messrs. J. G. White & Oo., London. 


Birmingham.—The Dolter Electric Traction Co., Ltd., 
are this week exhibiting & working model of their surface- 
contact system as at present in use in Paris ard Dresden, 
and about to be installed at Torquay. The company offer, 
it is understood, to work an experimental line in Birmingham on 
easy terms, should they be able to secure the favour of the City 
Oouncil. The Tramway Bill commits the city to no particular 
system. | 


Bradford.— The City Council recently discussed the dis- 


oretionaty powers of the general manager of the tramways depart- 
ment to suspend or discharge employés. The Tramways Committee 
has since decided to allow the principle of appeal to the Oommittee 
in cases of dismissal, and a sub-committee, including the chairman 
and depaty-chairman, was appointed to formulate rules ander which 
appeala may be entertained by the Committee. 


Dudley.—A fire was discovered on Thursday morning 
last week, іп the tramway depót, and before it was extinguished 
damage was done to the extent of between £400 and £500. 


German Railways.—It is stated that numerous 
schemes are in contemplation for the construction of electric rail- 
ways in Germany. These include the following lines :—Berlin— 
Hamburg,  Frankfort—Wiesbaden, Cologne — Düsseldorf, and 
Leipsic— Halle. 


Germany. Electric tramways are to be constructed in 
the Aix-la-Chapelle district, the length aggregating 66 kilometres. 


Glasgow.—The general manager of the tramways has 
been instructed to proceed with the construction of the remaining 
poor of the tramways in Clydebank authorised by the Olydeban 

urgh Tramway Order, 1901. | 


Gorton.—The U.D.O. is seeking powers to construct 
tramways (single track with passing places) from the Manchester 
city boundary, along Gorton e aud Wellington Street to Hyde 
Road, and from Hyde Road along Reddish Lane to the boundary of 
the Gorton Urban District. 


Huddersfield.— The tramway receipts for the nine 
months ending December 31st were, according to a report lately 
presented to the Town Council, £54,095, and the balance of profit, 
after payment of interest on capital and allowing £7,991 for 
redemption of debt, was £8,857. No provision, however, is made 
for depreciation. This is said to have been Huddersfleld's best 
record, d 


India.—The Simla Municipality has voted funds for the 
5 of a mono- rail tram way from Sanjouli to the Simla 
idge. К. 


Italy.—A company has just been formed in Brussels 
with a capital of £50,000, to be koown as La Compagnie Italo-Belge 
des Tramways Electriques de Verona, to construct and work a 
system of electric tramways in the town of Verona. The object of 
the company is to aacuire the tramways (about 4 km. in length) in 
the town of Verona and convert the same to electric traction on the 
overhead system апа to construct a farther 4 km. of lines. | 


Lancaster.—The Tramways Committee is considering 
the desirability of running motor buses in portions of the town not 
tapped by the trams at present. Tenders аге to be invited for the 
removal of the tramcar-shed to the upper end of Thurnham Street. 
The estimated cost is £1,100. The car-shed at present occupies 
partt of the site of the new town hall. 


Metropolitan Railway.—The report for the last half- 
year states :—"'' The installation at the power station, Neaedep, is so 
far completed as to enable a service of passenger trains to be run 
between Baker Street and Uxbridge, and the number of such trains 
is being gradually increased. This workiog was commenced on 
January let, and it is intended shortly to rua the whole service on 
this section by electrically-driven trains. The work on the inner 
circle is being proceeded with rapidly, and electric traction will 
follow on there as socn as the equipment is finished.” 


New South Wales.—The Sydney tramway revenue for 
the December quarter was £290,926, compared with £207,667 for 
the same quarter in the previous year. Tbe expenditure was 


` £190,113, compared with £179,642. 
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New York Сіѓу, — The“ Hudson Companies has been 
incorporated, with a capital of $21,000,000, for the purpose of 
acquiring the property of the two tunnele now in course of construc- 
tion under the Hudson River to connect Manhattan with Jersey 
City, and to bs used for electrio traction. The same company will 
also construct certain subways authorised in New York City to 
conuect with the tunnels. These tunnels are entirely independent 
of the double tunnel of the Pennsylvania Riilroad. Тһе construc- 
tion of the Pennsylvania Railroad tunnel is under the control of 
Mr. Charles M. Jacobs, an Englishman, who has been associated for 
many years with the enterprises of Sir Weetman D. Pearson. Mr. 
Jacobs has introduced into his present work several English 
methods. | 


Walsall.—The report of the Tramways Committee on 
the past year's working of the municipal trams bas just been issued ; 
the accounts, which are made up to December 31st, show a 
profit of £2,269 after payment of all charges, including interest and 
provision for sinking fund. The profit, the Committee strongly 
recommends, should be carried to a reserve fund, as it believes it will 
be a sound policy to build up such a fund to the maximum amount 
allowed by the Walsall Corporation Act. 


West Ham.—At the meeting of the Corporation on 
Tuesday, the town clerk reported that the B. of T. had sanctioned 
the borrowing of the following sums for electrifying the High 
Street, Romford Road, and Leytonstone Road lines of tram- 
way :—£29,850 for the permanent way; £10,100 for electrical 
equipment; and £18,550 for the provision of cars. 


Wigan.—A poll of the ratepayers is to take place on 
various schemes involving an expenditure of money by the T.C., 


among them being the proposed purchase of certain sections of the 
South Lancashire tramways. 


TELEGRAPH AND TELEPHONE NOTES. 


French Submarine Cables.—In the course of an 
interesting article on this subject the Morning Post of January 16th 
says:—‘‘There are indications that renewed pressure is to be 
brought to bear on the French Government in connection with the 
question of the French submarine cable system. In November, 
2908, the Chambers voted a Law authorising an expenditure of 
22,975,000 fr. on the construction and laying of four submarine 
cables, which were eventually to form part of a scheme for endowing 
France with a general system of submarine telegraphs which would 
free her from her dependence on the British systems. These lines 
were (1) from Brest to Dakar, on the West Coast of Africa; (2) 
from Madagascar to Réunion; (3) from Réunion to Mauritius; 
and (4) Saigon to Poulo-Condor and Pontianak. The lines from 
Brest to Dakar and from Madagascar to Réanion, going from 
French territory to French territory, were to be worked by 
the Btate. 'This programme was far from satisfying the demands 
of the more insistent advocates of cable extension, but the complaint 
is now being made that even this modest and insufficient inatalment 
is not being put into execution with anything like the promptitude 
which the importance of the matter demands. 

" M. Jacques Siegfried, who has from the first been prominent in 
pressing this matter onthe attention of the Government, has recantly 
prepared a report for submission to the Committee of Foreign Com- 
. merce inviting the Committee to adopt a resolution to the effect 
that, the projected construction of a system of cable communication 
being а question of national defence, the Committee directs the 
attention of the Minister of Commerce, Posts and Telegraphs to the 
urgency of the work. 

“ To bring into relief the apathy of France, M. Siegfried briefly 
passes in review the additions which other countries have made to 
their submarine cable systems during the past four years. Between 
1901 and 1904 Great Britain has constructed a new cable 7,530 miles 
in length between South Africa and Australia, and has linked Van- 
couver with Australia by a trans-Pacific line 7,500 miles in length, 
thuscompleting the girdliog of the globe by a British line. Thus, 
against the 1,204 miles conatructed by France, Great Britain has 
constructed 15,300 miles of new cables. The United States, during 
the same period, has laid down a cable 7,840 miles long, between 
Ban Francisco and the Pailippines, which it is proposed to continue 
io China and Japan. But it is the advance made by Germ my to 
which M. Siegfried directs special attention, for Germany is, he 
says, literally taking the plaoe which France ought to occupy in 
respect of submarine communication»." 


Glasgow Telephones.—The general manager of the 
Corporation telephones bas been instructed to appoint a ewitch-room 
superintendent at a salary not exceeding £3 a week. 

The Sub-committee has recommended (1) that the present call. 
wire system should be gradually superseded, and that in lieu thereof 
the automatic calling and clearing lamp system should be adopted; 
(2) that, ia the first place, the new system should be applied to the 
Hillhead Exchange, the probable cost of which is estimated at 
EE and (3) that offers be invited for carrying out the necessary 
works. | 


India.—To meet the growing traffic, the Telegraph 
Department is carrying ont large extensions to the extent of a total 
length of about 7,500 miles of wire throughout India and Burmah. 
There has been a large increase in telegraphic messages since the 
introdu tion of the 4-anna rate. 


Time Signals.—The Daily Graphic states that time 
signals were sent on New Year's Eve from the Washington Observa- 
tory to the Sydney Observatory, with the co- ation of the tele- 
graph administrations concerned. The mean time ocoupied in the 
transmission of four signals was 314 seconds. The mean of three 
signale was 2:90 seconds. The distance between Sydney and 
Washington is over 12,000 miles. 
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METROPOLITAN Rall war: DiAGBAM OF CONNECTIONS 1" 
GENERATING Sration. (See р. 143.) 


Nigerian Telezraphs.— The Standard says that Captain 


J. P. Moir, D. S. O., R.E., who is being dispatched by the Colonial 


Office in charge of the telegraph construction in Soutbern Nigeria, 


. will leave England on Saturday for Legos. He will be followed 


in a fortnight by a party of non-commissioned officers, who will 
supsrintend the working parties on the line of construction. The 
actual work of constraction will begin in March with the lines on 
the delta of the Niger, so that the pbdrtion of the work in the 
swampy country can be got well in hand before the rains commence. 
The work involves the erection of some 400 miles of telegraph line, 
and will occupy а year. When completed, Calabar and Lagos will be 
connected by land wires, independent of the existing sea cables. 
From a point on the line between Calabar and Bonny the line will 
be carried to Oniteha, on the Niger, and thence to Benin, Warri, 
and Lagos, where it will effect a junction with the telegraph line to 


Kano and Sokoto. 
(Continued on page 147.) 
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THE ELECTRIFICATION OF THE METROPOLITAN RAILWAY. 


Тнв switchboard, which is illustrated herewith, is of the 
desk type with an inclined top. On this is fixed the remote 


control apparatus 
for operating the 
main alternator, 
feeder, and field 
switches, and the 
electrically operated 
resistances and tur- 
bine governors. On 
the top of the desk 
is drawn a diagram 
of the connections, 
showing the genera- 
tors, bus-bars and 
switches, and thus 
the attendant has 
always before him 
a clear representa- 
tion of the con- 
ditions under which 
the station is work- 
ing; this is а very 
commendable  fea- 
ture, апа one that 
might be adopted 
with advantage in 
all stations of ‘any 
considerable size. 
Behind the desk 
їз seen the instru- 


(Concluded from. page 64.) 


ment board, fitted with ammeters and voltmeters, power factor 


. indicators, indicating and integrating 


wattmeters, excess 
current relays, &c. 
Indicators on 
the control board 
automatically show 
the position of each 
of the switches 
electrically con- 
trolled therefrom. 
The switchboard 
connections are 
shown in the accom- 
panying diagram 
(р. 142). It will be 
seen that there are 
two sets of main 
bus-bars, to either 
of which the gene- 
rators may be con- 
nected with the 
aid of two switches 
in series; the 
one next to the 
machine is a 
simple main cir- 
cuit  oil-break 
switch, and Ше 
other, between 
this and the bus- 
bars, is the selector 


ul Nrasprx. 3,500-kw. WESTINGHOUSE-PARSONS TURBO-ALTERNATOB, 4-FOLB, 1,000 в.Р.м, 334 CyCLESt{psR SECOND. 


7144 THE ELECTRICAL REVIEW. [Vol 56. No. 1,418, Јлисавт 27, 1905. a 


switch for connecting the generator to either set of 
bus-bars. Јо. addition, isolating. switches are provided and 
placed, electrically, right on the bus-bars to allow for the safe 
inspection or repair of the controlling apparatus. By closing 
both of the selector switches it? is possible to operate with 
both sets of bus-bars in parallel. 

+, Тһе same arrangement holds good in the feeder circuits, 
which, as shown, may be connected to 
either or both sets of bars. On the 
separate rheostat or control board there 
are duplicate sets of р.с. bus-bars, 
from which the exciting current is 
taken through two main donble-pole 
quick-break switches to the generator 
field. These two switches are elec- 
trically-operated, and may be used 
either singly or in parallel. Jn con- 
nection with them the usual discharge 
resistance is provided. А field ammeter 
aud an electrically-operated regulating 
resistance complete the equipment for 
each generator exciting circuit. 

One of the acompanying views shows 
the brick compartments, which contain 
the bus-bars and their connections, 
together with the exciter board, and the 
rheostate for the field magnet circuits of 
the exciters and generators respectively ; 
another (p. 145) shows some of the 
high-pressure oil switches, which are 
closed by long-pull solenoids, and opened 
by tripping coils which actuate the hammers seen in the 
illustration. These switches are situated on the floor below 
the switchboard gallery, and below this again, on the same 
floor level as the generators, are the generator main switches. 
Here also are the transformers, rotary converters and switch- 
gear forming the Neasden sub-station plant. 

The arrangement of the outgoing feeders is shown on one 
of the diagrams given on p. 142. 


SWITCHBOARD AT HaBROW SUB-STATION. 


At the present time the sub-stations are not all completed, 
but ultimately there will be nine, which will come separately 
into use as occasion requires. They will be equipped as 


follows :— 

Raislip T .. Two  800-kw.rotaries with transformers, &c. 
Harrow ei .. Two 8 is - is у 
Finchley Road.. Three „ „ » 7 » * 
Gloucester Road .. Three „ „ А Ж 1 
Baker S'reet .. Three 1,200 „ $i - к “i 


When extensions become necessary, Baker Street, Finchley 
Road, Harrow, and Ruislip will each be allotted another 
rotary converter of similar size to those originally installed. 

From the power station four cables run to Harrow, two of 
which continue to Ruislip. In the other direction, five ran 
to Finchley Road, where one ends and another is tapped off, 
continuing its course with the remaining three to Baker 


H.T. BUS-BARS AND EXOITER BOARD. 


Street, where they terminate. From Baker Street eight 
cables run to the other four sub-stations of Gloucester Road, 
Bouverie Street, Euston Road, and Moorgate Street, two 
feedera to each ; thus, Baker Street, when finished, will be 
a highly important station, as it will control all the Metro- 
politan Inner Circle traffic. 

The whole of the cables have been supplied by the British 
Insulated and Helsby Cables, Ltd., of Prescot ; they include 
about 75 miles of 
three-core 11,000-volt 
three-phase armoured 
cable, laid on the solid 
system from Uxbridge 
to Finchley Road, and 
on brackets from there 
to Baker Street, as 
well as in the circle 
tunnels, 

The 11,000 - volt 
three-phase current is 
transformed down and 


volts by rotary con- 
verters. Though the 
sub-station equipments 
vary in size according 
to their position on 
the line and the load 
that they will have to 
carry, the plant is 
identical in type and 
as far as possible in 
arrangement, having 
all been designed and 
installed by the 
British Westinghouse 
Co. The two sizes 
of rotary converters 
employed, 800 kw. 
and 1,200 Kw., have 
respectively 10 and 12 poles, and run at speeds of 400 and 
338 r.p.m. The transformers used in connection with 
them are of 800 Kw. and 435 Kw. capacity per phase, and 
are of the oil-insulated self-cooling type. 

А good idea of the general lay-out of the sub-stations is 
conveyed by the vertical section on p. 147. The rotaries 
occupy the ground floor, and in some cases a railway siding 
is brought right into the building in order to facilitate 
the erection and replacement of machinery. 


converted to D.C. at 
approximately 600’ 
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The switchboards, oil switches, and transformer chambers 
take up by far the greatest space, and are arranged in the 
manner indicated in the illustrations. Each transformer is 
placed centrally in a separate well-ventilated chamber, with 
Ца low pressure side facing the door, and a large air shaft 
common to all the chambers provides for a through draught. 
In the ceiling of the chambers, which | 
is the floor of the upper gallery, large 
iron manholes are inserted to allow 
of the transformers being withdrawn if 
necessary; а hand-power travelling 
crane being in most cases provided 
for this апа other similar purposes. 

On the ground floor, behind the 
transformer chambers, is а passage 
containing the high-pressure oil-break 
switches, and at the back of this are 
the cable ducts through which the 
11,000-volt feeders enter the building, 
&nd the track feeders leave it. The 
lightning arresters are situated here, on 
the end of each cable, in separate brick 
partitions. 

All the high-pressure switches are 
hand-operated through gearing by 
means of levers placed close to the 
edge of the upper gallery, and in the 
case of those used in the rotary 
circuits, are provided with time 
limit relays, while automatic reverse 
current relays are installed in con- 
nection with the p.c. feeder switches. 

Electrical tripping arrangements 
are placed both on the switchboard panels on the gallery, 
and on the main levers, . 

The high-pressure bus-bara, of thin copper strip, are con- 
tained in brick chambers situated directly over the oil 
switches. They are supported on substantial and effective 
insulators, and access is obtained ‘to them through iron doors, 
normally closed. eT) 


! 
' 


The low-pressure and. operating switchgear is contained on 
several marble panels, placed well in front of the bus-bar 
chambers in the upper gallery. They are very ornamental 
in appearance, and quite. simple in electrical design. 
Referring to the view of the Harrow board, the first panel 
on the left contains sundry measuring and synchronising 


INTERIOR OF SUB-8TATION aT FINCHLEY ROAD. 


instruments, the next three the rotary converter A. 0. 
side starting, motoring and switching gear. Following these 
are three panels for the p.c. side of the rotaries, containing 
circuit-breakers, shunt-regulating resistances, &c., and next 
the 11,000-volt feeder and four track feeder panels. 

The lighting of each sub-station is effected from a 
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ELECTRICALLY CONTROLLED Н T. OIL SWITCHES AT NRAS DEN. 


separate small transformer tapped direct off the feeders, and 
in addition an efficient gas supply is laid on to cope with the 
remote possibility of entire failure of the current. This 
latter point is an example of the forethought that has been 
brought to bear on the de:ign and construction of the sub-sta- 
tions, where reliability has been made the essential featare. 

The low-pressure lead-covered rubber-insulated cables for 
making the  connec- 
tions with the positive 
and negative rails were 
supplied and laid by 
the British Insulated 
and Helsby Cables, 
Ltd. 

The new rolling 
stock of the Metro- 
politan Railway is all 
of the corridor type, 
with longitudinal and 
transverse seats. Hach 
car is 524 ft. long, 
and is mounted on 
two pressed steel, four- 
wheel bogie trucks of 
English manufacture ; 
its weight is ap- 
proximately 39 tons. 
Each motor-car, of 
which there are two 
in a train of six 
coaches, is equipped 


with four  150-H.P. 
ironclad British West- 
inghouse railway 


motors, one for each 
axle of the truck; 
there will therefore 
be the unusual 
amount of 1,200 H.P. 
available for pro- 
pelling the train. 

The collecting gear carried on the motor car is installed 
on both sides, as the current rail is not always on the same 
side, and a similar arrangement is fixed to a beam in the 
centre of the truck for making contact with the return rail, 
which is insulated, and is not connected with the track rails. 

The Westinghouse quick-acting brake is fitted to all the 
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trains, and works automatically in conjunction with the unit 
switch arrangement of control. 

The power and lighting wiring of the cars is carried out. 
проп the soundest principles, with all conceivable precautions 
against fire. The cables are laid in asbestos grooves, 
filled in with a 
fire-proof com- 
position supplied by 
the Calmon As- 
bestos and Rubber 
Works, and covered 
with sheet asbestos. 

The internal 
arrangement of the 
cars has been well 
considered, and the 
scheme of decora- 
tion is of a 
high order. First 
and second-class 
cars have been pro- 
vided, differing but 
little in their 
appearance. | 

Sliding doors 
are fitted at the 
ends of the cars, 
and patent swing 
gates give ready 
and ample access 
to the station 
platforms. All 
the rolling stock 
has been bnilt 
at Birmingham | | 
and Manchester by the Metropolitan Amalgamated Railway 
Carriage and Wagon Co.; Ltd., under the immediate super: 
vision of the railway company's carriage and wagon superin- 
tendent, and Ше entire electrical equipment has been designed 
and installed by the British Westinghouse Co. | 

All the electric trains on the Metropolitan Railway will be 
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operated by means of the Westinghouse ‘unit switch 
system of control, a full illustrated description of which 
appeared in our issue of July 29th, 1904, Vol. 55, pp. 179— 
182. It consists essentially of two parts, the pneumatic turret 
controller carried under the body of the motor-car, and the 
master controller placed in the driver’s cab. 


INTERIOR OF ELBOTBIC TRAIN. 


The master controller is remarkable for its small size and 
compactness. It operates the air- valves of the turret con- 
troller by aid of a 14-volt current taken from a small storage 
battery on the car. It has five notches for both forward 
and backward running, in addition to the off or neutral 
point. The move- 
ment of the con- 
troller handle to the 
first stop seta the 
emergency brake 
valve; the second 
sets the  reverser 
—a piece of 
apparatus for con- 
trolling the direc- 
tion in which the 
car is run — and 
pute on the main 
supply current; 
the third, or shunt- 
iog notch, connecta 
the motors in series 
with all resistance 


in; the fourth 
brings the auto- 
matic accelerator 


into play, which 
closes the switches 
of the turret con- 
troller in their right 
order, unless 
checked by what is 
termed the limit 
switch; and the fifth, 
opening all the 
pneumatic switches that have been closed, and simultaneously 
throwing in others, connects the motors in the first parallel 
stage with resistance in circuit. 

The limit switch accelerator, which is a very important 
part of the apparatus, automatically closes the turret con- 
troller switches one after the other up to the eighth resistance, 
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or last series point. After the movement of the master 
controller to the fifth notch has effected the change from 
series to „parallel, the, automatic accelerator again comes 
into play and limits the rate at ‘which’, the necessary 
changes in connections are made to attain full speed. 

The overload and no- voltage return relay is in electrical 
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connection with the 
actuating magnet 
of one of the pneu- 
matic cylinders of 
the turret controller 
which operates the 
main  circuit- 
breaker. To pre- 
vent damage from 
а resumption of 
supply after any 
interruption, such 
as a break in the 
third rail or per- 
sistent bad contact 
in the collecting 
shoes, the no- 
voltage part of this 
device returns the 
controller to a 
position in which 
some considerable 
amount of resist- 
ance is in circuit, 
allowing it to be 
gradually and auto- 
matically cut ont 
when the current 
comes оп again. 
Sudden interrup- 
tions and resump- 
tion of supply, such 
ав occur when the 
collectorà pass over 
points or crossings, 
do not affect 
the relay, it 
being arranged to 
work too slowly for 
this. 

Three of the most 
important points in 
the control equip- 
ment of these cars are as follows. The possibility has been 
recognised that through accident or sudden illness the 
driver may let go the controller handle, in which case, 
especially under the latter circumstance, grave consequences 
. may ensue. This is provided for by means of a strong 
spring action, which, when the handle is released, returns it 
to the neutral position, interrupting in passing the circuit 
of an electro-magnet attached to the air-brake. This opens 
а valve in the main pipe of the system, allowing the air 
to escape, and the brakes to be immediately applied over the 
fulllength of the train. In the ordinary reversing of the 
train, this arrangement does not operate, provided the 
handle is passed quickly over the neutral point. | 

The second safeguard is that which prevents any harm 
being done to the motors if the operator moves the controller 
handle rapidly over to the full parallel position. In such a 
case, the speed of working of the turret controller does not 
increase, and the various connections passing from first 
series to full parallel are made automatically at the right 
pace. This reduction of the human element to a very low 
value results not only in greater safety and comfort to 
passengers, but in considerable economy in power consumption, 
amounting to as much as 10 or 15 per cent. over that 
obtained by ordinary hand operated methods. 

The third provision is a system of interlocking between the 
control equipment, and the power brakes, whereby the con- 
trollers throughout the entire train are opened automatically 
when the brakes are applied, no matter in what position the 
driver may hold the master switch handle. 

А very fine car-shed has been built by the company at 
Neasden, and is partly seen in the view on p.146. In 
conclusion, we have pleasure in acknowledging our indebted- 
ness to Mr. A. C. Ellis, general manager of the Metropolitan 
Railway, for affording us facilities t» visit the power station 
and sub-stations, and to obtain photographs. The chief 
electrical engineer is Mr. C. Jones, and the consulting elec- 
trical engineer is Mr. Thomas Parker. | 
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(See p. 144.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 142.) 
Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, 


Trinidad-Demerara (No. 1) ee ee ee ee Aug. * 1901 ee 


Domunica-Marunig ee ee ce eo ee 9 1902 ee se 
Bt. Lucia маннам ec ee ee oe Ma 


e ee gr ceres ee ee 
Reissa-Issa (Yemen) Camaran m ee ee Oct 
. Tarifa-Tangi e" 


er ‘aisle Na; ee ee ee 3 o oen ee ee 
Vladivos ә ee ee ee Feb. ee ee 
е Closed { Port Arthur-Chifa .. .. e Mar. 9,1 : s 
aramaribo-Cayenne ee July 18, 1904 ee 
Sitka-Valdez өө Nov. 11, 1904 ә 
Cape Haiti-Puerto Plata e .. Deo. 25, 1904 Dec. 29 
Jamaica-Colon .. ея T s o . Jan. 5, 1906 A 
Indo-European (Lowestoft-Emden), .. Jan. 20, 1905 Jan, 20 
" LANDLINES, 
` Cartagens-Baranquilla do "da. vd . Deo, 8, 1900 ә 
i Puerto-Barrios ee ee ee ee ee ee July 28, 1902 
Kertch-Soutehoum 25 ee T 27, ө 
Bhamo route beyond Tali .. oe Р Jan. 15, 1905 .. T 
Rome-Pera .. ee ee ee ee . Jan. 16, 1905 .. Jan. 21. 
. vía Batoum-Elarich-Fao-Hanekin .. . .. .. Jan, 16, 1905  .. es 


Telephones and Rural Disfigurement. — Lord 
Btanley, the Postmaster-General, was, on Thursday, to receive а 
deputation on the subject of the disfigurement of commons, open 
spaces, and places of natural beauty by the erection of lines of 
posts and wires. - MEL 


Wireless Telegraphy. — The U.S. Government has 
ordered that noon time signals are to be sent from the Brooklyn 
Navy Yard by wireless telegraphy to ships at sea. 

Lieut. Peary anticipates being able to keep in touch with civilisa- 
tion during his coming voyage to the North Pole by means of a 
number of wireless stations to be established at suitable points 
along his route. ' 

Wireless telegraph communication on the Telefunken system 
will shortly be established, says the Standard, between Berlin and 
Vienna by the German Wireless Telegraphy Co. 

Oar New York correspondent says that a suit is pending between 
the Marconi and Da Forest Wireless Telegraph Companies as to 
alleged infringements of patents by the latter company. Demon- 
strations of wireless telegraphy have been given in court before 
Judge Townsend. i (5 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia.— February 7th. Tenders will be received at 
the office of the Deputy Postmaster-General, Melbourne, for (1) 
3,500 trunk line multiple Jacks, in strips of 20; (2) 1,320 yards of 
64 wire wool insulated switchboard cable. Specifications at the 
General Post Offices at Melbourne, Sydney, Brisbane, and Adelaide. 


Austria.—Jannary 31st. The Austrian State Railway 
Authorities in Prague are inviting tenders until the 31st inst. for 
an installation of electric lighting in the buildings at the Prague 
Railway Btation. 

Barking Town. — February 10th. Boiler, pump, 


400-xw. steam dynamo, switchboard panels, crane, &c. for the 
U.D.O. See “ Official Notices " to-day. 


Belgium.—Febroary 8th. The Belgian State Railway 
Authorities at La Bourse, Brussels, are inviting tenders until Feb- 
ruary 8th for the establishment of a central electric lighting 
station at the new goods station near the Brussels Dock. 


Belgium.—Febrnary 13th. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docks. 
Tenders are to be sent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Belgium.—February 16th. Tenders are being invited 
until February 18th by the municipal authorities of Saventhem for 
tbe establishment of & central electric lighting station in the town. 
Tenders are to be sent to Le College des Bourgmestre et Echerins, 
Baventhem, Belgium, whence particulars may be obtained for 4 fr. 


Bermondsey.—February 6th. Arc lamp carbons, meters, 
oils, cables, conduits, &c., for one year, for tbe electricity and 
destructor works. See Official Notices” to-day. 


Bury.—February 14th. Опе 500-kw. direct-current 
high тн generating plant, for extensions. See Official Notices” 


prx) anuary 28th. Schemes for electric lighting and 
electric pumping at Read's Grammar School, Drax, near Selby, are 
m Apply Head Master, Mr. W. Bt. G. Drennan, at the 
00 


Germany.—January 31st. Tenders are being invited 
by tbe Prussian State Railway Authorities in Cologne for the 
supply of 449 tons of galvanised iron wire, 94 tons of bronze wire, 
and 126,900 porcelain insulators. Tenders are to be sent to Die 
Konigliche Eisenbahn Direction, Cologne, whence particulars may 

obtain 


Halifax.—January 31st. Coal conveyor, shutes, &o., 
for the electric light and tramway power works. See Official 
Notices” January 6th. 


Hammersmith. — February 8th. Stores—arc lamp 
accessories, globes, carbons,. commutator brusbes, incandescent 
lampe, oil, meters, &o. See “ Official Notices " to-day. 


Handsworth.— February 2nd.—The U. D. C. is inviting 
tenders for power and lighting circuits and fittings in the generat- 
ing station ; pipework, feed-pumps, economiser, electricity meters. 
Nee “ Official Notices " January 13th. 


Wiford.—February 7th. Concentric armoured cable for 
the Council. See “Official Notices” to-day. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. See "Official Notices" December 30th. 


Keighley.—January 30th. Cars for the Corporation. 
See “Official Notices " January 20th. 


Leek.—February 20th. Wiring and fitting the Town 
Hall for the U.D.C. See “ Official Notices " to-day. 


Leith.— February 15th. Опе 600-Kw. steam dynamo, 
water-tube boiler, and traction switchboard for the Corporation. See 
" Official Notices " to-day. 


Oulton Broad.— February 4th. Public street lighting 
proposas are invited by the U.D.C. See “ Official Notices" Janu- 
ary 20 


Porto (Portugal),—March 15th. The Town Council 
has opened а competition for the concession of tbe exclusive right 
of the working of the tramways for collective transporte of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Shanghai. — March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single, See “Official Notices " October 14th. 


South Shields.—February 20th. Permanent way and 
construction of track; rail bonds and bonding; conduits, cabl 
and overbead equipment for the Corporation. See “ Ero 
Notices " January 13th. 


Stockport.— February 1st. Ten complete feeder pillar 
boxes with bases. See “Official Notioes January 20th. 


Stockport.— February 6th. Overhead equipment of 
four miles of tramway; copper bonds. See Official Notices 
January 20th. 


Stockport. February 15th. — One 2l-kw. tramway 
booster. See Official Notices" to-day. 


Todmordeu.— Electricity meters for the Corporation. 
See “ Official Notices " to-day. 


West Ham.—February 9th. Engine room and elec- 
trical stores for the Council. See Official Notices January 20th. 


CLOSED. 


Belfast and Leith.—Tbe Forest City Electric Co., of 
Manchester, has obtained the orders for Protected rail bonds for 
the Leith and Belfast Corporation Tramways. 


Belgium.—The Allgemeine Electricitäts Gesellschaft 
submitted the lowest tender for the supply and laying of the elec- 
tric lighting mains in Charleroi. The tender of the Ateliers 
Electriques de Charleroi was £1,240 higher, but as it is stated that the 
offer of the German firm does not include the whole of the work, 
the quotation of the home company ís said to show an advantage of 
£160. 


Dover.—The T.C. has accepted the tender of the British 
Electric Equipment Co., Ltd., for the construction of the 
permanent way, overhead equipment, and laying of feeder cables in 
connection with the Dover and River Light Railways. 


Erith.—The U.D.C. has accepted the tender of the 
British Westinghouse Oo., Ltd., for the supply of tramcar brakes at 
£700, and that of Messrs. John Hitchin & Son, Ltd., for the con- 
struction of mechanically-operated gates at the West Street tramway 
crossing, at £290 108, 

The following tenders were received for the supply of 14 tram- 
cars, seven top-deck covers, the cars to consist of Brush bodies, 
Mountain & Gibson trucke, and also for a track sweeping and 
watering car :— 


Trancars. Track sweeper, &c. 

British Westinghouse Co. (accepted T £4,522 £626 
Movntain & Gibson Ja ee T - 650 
British Thomson-Houston Co. is V A, 109 608 
Dick, Kerr & Co., Ltd. . бз T 8,935 665 
Hurst, Nelson & Co. xw s us T 7.578 658 
Brush Electrical Engineering. Co. " 4,278 680 
8t. Louis Car Co. x i ee 9,379 

Witting, Eberall & Co.. T 7,682 573 


Glasgow. —The Pars Connie has recommended 
that the offers of the British Westinghouse Electric and Manu- 
facturing Oo, Ltd, for (1) the supply of motor equipments 
and spare parts for 100 electric tramcars, and (2) 100 sets of 
Newell magnetic brakes be sccepted. 

Messrs. Fletcher, Kilpatrick & Co. bave received the contract for 
tbe electric lighting of Eridgeton District Library, at £288. 

Tne contract for tbe кее1 work required іо connection with the 
switchboard gallery in the extended portion of tbe Port Dundas 


generating station has been secured by Messrs. Redpath, Brown 


and Co. The amount is £105 10. 


London.—The Metropolitan Asylums Board received the 
following tenders on Saturday for the installation of electric light, 
telephones aud fire alarms in Belmont Asylum :— 


Bromley & Batstone (accepted), £2,244, made up Ша electric light, £1,905 
telephones, £250; fire alarms, #Ё9, 

F. A. Glover & Co., Ltd., £2,483 108. 

Belshaw & Co., £2,660. 

Buchanan & Curwen, £2,676 

Wenham & Waters, Ltd., £2,806 

Bergtheil & Young, Ltd., £8,176 10s. 


The estimate of the Board’s engineer-in-chief was £2,450. 


For extending the internal telephones at the North-Western 
Hospital: 


J. W. Gray & Bon (accepted) .. £126 0 0 
Private Wire & Telephone installation Co., Ltd. . . 1400 0 
New System Private Telephone Co., Ltd. . .. 1060 13 4 
A. N. Gifkins & Co "T T " vs .. 164 0 0 
Ruobanan & Curwen - m s ne .. 168 0 0 
J. Richmond & Co. . x oe .. 25810 0 


London.— The Highways беши of the London 
County Council has accepted the tender of Mr. W. Harbrow, 
amounting to £1,437, for the erection of the temporary end screen 
required for the first portion of the power station at Greenwich. 
Three other tenders were received for the execution of the work. 


West Australia.—The 4% /ralian Mining Standard says 
that in connection with the Fremantle (W A.) electric tramway, 
Messrs. Noyes Bros., electrical engineers, have informed the board 
that orders for machinery have been placed as follows: — Four 
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engines, Belliss & Moroom, Birmingham; 14 cars, Brill, Philadel- 
phia; cables, trolley wire and bonds, J. G. White, London ; gene- 
rator, motors, meters, lamps, transformers, switchboards, Westing- 
house Co., Manchester. Messrs. J. G. White & Co. had placed the 
order for the rails with tbe United States Steel Products Export 
Oo. The total price was £4,908 158. 


Whitechapel.—The Guardians received 21 tenders for 
сю нахо of the electric light in Section 2 of the Infirmary, 
as follows :— VE 


Foote & Milne.. ...4 2959 0 0 Lea & Sons, Shrewsbury £996 0 0 
Scott-Anderson, Sheffield 860 0 0 Taylor & Co., Cannon 804 0 0 
Edwards & Armstrong. 268 0 0 Street, E. C. E 
Bristol. А.Н. Marshall & Со, 420 0 0 
Cunningham & Co., Edg- 175 0 0 Leytonstone. 
ware Road (accepted). A. H. Woods, Westminster 245 0 0 
Sweet Bros., Hampstead 208 0 0 Thos. Potter 4 Sons .. 269 0 0 
Road. Bmeeton & Page .. 29615 0 
Pal & Co. gs 250 0 0 Detries & Sons.. . 252 10 0 
Lawrence, Ld., Leicester 820 0 6 Vere & Co. am vs 409 10 6 
uare, W.C. Jackson Bros., Plaistow 74 18 0 
Strange & Sons, Ton- 828 18 0 J. O’Grant че x 279 0 0 
bridge, Kent, -| Assersoling, Commercial 225 0 0 
H. Downer .. 855 0 0 Street, E. 
G. & H. Turner 890 0 0 И 


FORTHCOMING EVENTS. 


Te-day’s Arrangements, At 8 p.m. Physical Society. ‘ Action of a Magnetic 
eld on the Discharge through a Gas," by Dr. B. B. Willows. (2) 
* Action of Radium on the Electric Spark, by Dr. R. 8. Willows 
and Mr. 8. Peck. 
Automobile Show at Crystal Palace. Opening day; olosing on 
February 4th. ' 


Saturday, January 28th.—A$ 8 p.m. I.E.E. (Students). Visit to the G.P.O. 


Central Telephone Exchange. \ 
Monday, January 80th.—At 8 p.m. drop | Society. * Mass Analyses of 
Munts's Metal by El is, and Some Notes on the Electrolytic 


eotrolys 
Properties of this Alloy." By Mr. John G. A. Rhodin, F. I. C. 
Tuesday, January 3lst.—At 7.80 p.m. I.E.E. (Manchester) Messrs. L. B. 
Atkinson and O. J. Beaver on “Some Points on the Selection of 
Eleotric Cables.“ 


Wednesday, February 1st.—At 7.80 p.m. I. E. E. (Students). The Present 
ec 


Electrical Equipment of the L. C. O. Tramways,” by Mr. J. W. 


Anson. | . 
At 8 p.m. Society of Arts. The Navigation of the Nile," by Sir 
m. H. Preeoe, K.C.B., F.R.S. 5 i 
At 2.80 p.m. Institution of Civil ос песке (Students). Visit to the 
National Physical Laboratory, Teddington. 
Thursday, February 2nd.—At 8.15 p.m. Róntgen Society. ''Some Pointe in 
the Construction of а High Frequency Machine," by Dr. Clarence 
A. Wright. 
Friday, February Srd.—At 7.90 p.m. I. E. E. (Manchester Students). The 
Electrio Equipment of Automobiles," by Mr. V. H. Mahler. 
At 8 p.m. Junior Institution of Engineers. ‘* Recent Developments in 
eotrio Lighting,“ by Prof. H. T. Davidge. 
Saturday, February 4th.—At 7.80 p.m. I.E.E. (Glasgow). Annual Smoking 
Concert at the Grosvenor Restaurant, Gordon Street. 
Saturday, February 11th.—At6.90 for 7 p.m. Junior Institution of Engineers. 
Coming-of-Age Dinner of the Institution at the Hotel Ceojl. 


THE ELECTRICAL VOLUNTEERS. 


Tux following orders are announced for next week :— 


Monday, January 80.—“ A" Company. Recruits’ drill, 6 A technical in- 
struction, 7 p.m. Lecture by Mr. Frenk B. Aspinall, I. E. E., on Joint- 
ing," with practical demonstrations, 8 pm. 

y. January 81.—'" B" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for reoruits and Special Service 


Section, 7 ER 
Wednesday, Febru 1.— Instruotional drill, headquarters, 8 p.m.; plain 
clothes ; rifles without slings. Submarine mining class, 6—9 p.m. Exami- 
ж nation e " and Pus anies for * A " Saaga 8 pm ЖОЕ 
ursday, February 2.—" O” Company, Recruits’ drill, 6 p. n.: n in- 
1 7 pm. Lecture by 2/ Corp. E. C. Smith on Electric Lighting 
eters,” 8. ш. | 
Friday, February 3 —" D" Company. Recruite’ drill, 6 p.m.; technical in- 
1 m. Lecture on Portable Field Engine and Bearch Lights," 
by Capt. Phillips. | 
Saturday, February 4.—Week-end class. | 
. J. H. 8. PHILLIPS, Captain, 


For O. O. E. E. R. E. (V.) 


NOTES. 


Association of Engineers-in- Charge. — At a recent 
meeting of this association, a paper was read by Mr. Horace Allen on 
„Gas Producer Plant and Gas Engines,” Мг, Ardley presiding. The 
lecturer, after briefly enumerating and commenting upon other 
types of gas generator, dealt with the suction gas producer in detail. 
Ag an arbitrary basis of comparison, he took the ratio of the thermal 
value of the carbon in the gas to that of the carbon consumed ; this 
ratio in the case of air-gas was 73 per cent., and the volume of gas 
evolved was 89 cb. ft. per lb. of carbon consumed, having a calorific 
value of 119 B.Th.U. per cb. ft. The temperature of the issuing 
gas in this case was excessive. Dowson gas gave an output of 
93 cb. ft. per lb., containing 158 B.Th.U. per cb. ft., and having a 
thermal efficiency of 89 per cent. The suction gas producer gave 
110 cb. ft. per Ib. of carbon, having a calorific value of 127 B. Th. U., 


d a thermal efficiency of 96°7 per cent., while the temperature of 

е gas was comparatively loc. ee | 
Tho resulta of 8-hour tests of a Paxman suction gas producer and 
90-в.н.р. engine, designed by Mr. W. W. Judd, were given; the 
complete plant occupied a floor space of 22 ft. х 114 ft. Practically 
no attention was required by the producer during the tests, beyond 
occasional recharging, and there was no premature ignition, back- 
firing or misfires. With coal at 22s. per ton, the cost of fuel per 
B.H.P.-hour was 0`114., as compared with 0214, for Mond gas at 
2d. per 1,000 cb. ft. The engine was fitted with a patent graduated 
governor and a patent magneto-ignition device, which would work 
satisfactorily at as low a speed as 1 r.p.m. The details of one of the 
full-load tests were as follows WP far 223 r. p. m.; mean effective 
pressure, 62 Ib.; net coal used, 1:04 Ib. per в.н.р.-һопг (anthracite 
peas with 5j per cent. ash); thermal value of gas, 1287 B.Th.U. 
per ob. ft.; thermal efficiency, 96:8 per cent.; mean initial pressure, 
310 Ib. per sq. in.; suction, 2 in. of water. No clinker was formed. 
A brief discussion followed the paper. The chairman, Mr. Ardlay, 
and Mr. W. H. Booth asked questions relating to the deposit in the 
linder, pre-ignition, the temperature of the gas, &c., and Mr. F. 
Broadbent asked as to the behaviour of the producer and engine 
when subjected to widely varying loads, short stoppages, &c. In 
reply, Mr. Allen said that rich gas, such as illuminating gas, was 
more liable to pre-ignition than producer gas, and the latter could, 
therefore, be given higher compression with advantage. No 
pre-ignition occurred during the tests. The temperature of the gas 
entering the scrubber was 360° F.; leaving the scrubber it was quite 
cool. The quality of the gas did not vary with the load, and the 
producer immediately nded to variations in the demand. No 
trouble was met with in changing from light to full load. Olinker- 

mec be avoided, on long runs, by using pure coal. . | 

The proceedings ended with a vote of thanks to the lecturer. 


The Cooper-Hewitt Lamp.—Mr. P, Cooper-Hewitt 
seeks leave to amend the specification granted to him in 1900 for 
“improvements in and relating to electric lamps.” 


. Hurricane Danger Signal.—To guard against accidents 
on the well-known Levens viaduct, the Furness Railway Co. has 


erected an ingenious automatic signalling pios According to 
the Yorkshire Post, it consists of a combined wind pressure gauge and 


recorder, and is connected with an electric arrangement by means 
of which bells are set ringing in distant signal cabins, These bells 
will continue to ring so long as the velocity of the wind on the 
viaduct is dangerous to passing trains, and consequently all traffic 
will be stopped. <A mail train was blown over on this viaduct 
during a gale in February, 1903. | 


Electrical Fires in New York. — The report of the 
Fire Department for the year 1903, just issued, shows that there 
were 83 fires originating from defective electrio fixtures, involving 
а loss of $47,751, out of a total number of 6,787 fires and a total 
property loss of $4,246,260. There were also 211 recorded casos of 
ignition on electric street cars, involving a loss of $3,798. | 


Claim Regarding an Electrocuted Dog.—An action 
was concluded in the Sheffield County Court on 20th inst., in which 
Joseph Rodgers, labourer, sued the manager of the Zeala Meat Co.’s 
shop, at Crooks, for £5, the value of a dog. On November 2nd the 
dog entered the shop and stole a rabbit and two. pieces of meat. 
Johneon, the manager, embedded the live electric wires in a piece 
of meat and put it on the floor. Tbe dog went for it and was 
electrocuted on the spot. Johnson said he only intended to give 
the dog a shock.. The Judge, according to the Morning Post, held 
that Jobnson placed the wires in the meat at his peril, and he was 
liable for the consequences, Judgement for £3 and ooste. . 


London County Council.—At the meeting on Tuesday 
the Council decided to sanction the borrowing by the St. Pancras 
Borough Council of £5,370 for electric lighting works and meters, 
and to advance £10,000 to the Stepney Council for electric lighting 
purposes. ү 
The Highways Committee reported that the Board of Trade had 
approved the system of traction proposed to be inttoduced on the 
northern tramways, providing for the use of а conduit slot 
not exceeding 1 in. in width. The lines in question comprise about 
22 miles of single line, now leased to the North Metropolitan Tram- 
way Co. The Committee asked the Council to approve an addi- 
tional expenditure of £5,000 incurred in connection with the con- 
tract entered into in 1903, with Reid Bros, for the laying of the 
ducta for the cables required for the working of the New Cross and 
Greenwich sections of the tramways. The extra outlay was due to 
the layiog, in certain instances, of the ducts under the carriageways 
instead of under the footpaths, to the existence of numerous under- 
ground obatructions, and to the payment of district surveyor's fees 
in respect cf certain draw-boxes. | 

Approval was given to plans submitted by the Baker Street and 
Waterloo Railway Co. for the erection of a transformer station with 
а frontage to London Road and St. George's Circus, by the Chelsea 
Supply Oo. for the construction of a generating station on a site 
abutting on the southern side of Alpha Place and tho eastern side 
of Manor Street, Chelsea, and by the Sonth London Co. for the 
building of a transformer station at the Loughborough works. 


St. Petersburg.— It is reported that the Westinghouse 
works at St. Petersburg have been temporarily closed to avoid 
the possibility of trouble. Only 400 men were engaged, at the 
works. | $ — 

It is stated tbat many quarters of the city are in, darkness in 


consequenoe of the strike of employós of eleotrie lightingiunder- 


. @oroner’s request, said that alternat 
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Papers and Lectures.—At the Royal Institution on 
Friday Sir James Dewar delivered a discourse on New Low 
Temperature Phenomena.” 

Mr. Bradley, engineer to the City of Westminster, lectured to 
the members of the Westminster Debating Society in the Oaxton 
Hall recently on the dispersal of fog. Не said that he had accepted 
an invitation from Sir Oliver Lodge to view his electrical installa- 
tion for fog dispersal at Birmingham, and engineers of several 
electric lighting companies had aleo promised to be present. 

On Sunday, January 22nd, under the auspices of the Leeds 
Sanday Lecture Society, a lecture was delivered by Mr. Richard 
Kerr, F. G. S., F.R.A.8., on Wireless Telegrapby." 

Before the Royal Scottish Society of Arte on 16th inst. a paper 
was read on ' Electric Lifting Machinery,” by Mr. John Ritchie, 
of Carrick & Ritchie. 

A course of lectures is being given at the Mechanics’ Institute, 
Bradford, by Dr. Alfred H. Fison, on “ Light and ite Relation to 
Electricity." It is in continuation of the series which the same 
lecturer delivered three years ago upon electricity. 

At a meeting of the G w Technical College Scientific Sooiet 
held on Saturday evening under the chairmanship of Mr. R. D. 
Munro, M.I.Mech E., Mr. Maurice George, B.Sc., read a paper on 
“The rea Drive of Large Reversing Engines Working Inter- 
mittently.” 

At a meeting of the Edinburgh Architectural Association last 
week, Mr. Mathew Buchan read a paper on The Electric Lighting 
of a Country House.” 

A meeting of the South Wales Institute of Engineers, held at 
Cardiff last week, resumed consideration of the two following 
papers, Notes on Some Examples of Electrical Winding Engines” 
(by Mr. Graham M. Stevenson) and Coal-Winding Machinery 
(by Mr. H. D. B. How). 

The Institution of Electrical Engineers last night discussed the 

per on Fael Economy in Steam Power Plants,“ by Messrs. 

. H. Booth and J. B. C. Kershaw. 


Electric Shock Fatality.—A clock-winder at the Leeds 
New Market Hall received a shock in the clock tower on January 
6th which ended fatally. Tbe jury at tbe inquest held last week 
found tbat death was "accidentally caused by an electric shock,” 
and they added certain recommendations regarding lower voltage 
being desirable, and the need for rendering the winding-up 
part of the clock more easily accessible. It seems that the deceased 
man had often complained of receiving shooks Mr. T. Harding 
Churton, who made an expert examination of the clock at the 
ing current at 200 volts pressure 
was taken from tho electric ligbting mains to operate an electric 
gong in connection with the clock. The arrangement was such that 
the clockwork itself was electrified at intervals, and a shock from 
the full force of the supply would then be sustained by anyone 
touching the clockwork and the iron structure of the tower 
simultaneously, unless the switches in the base of the tower 
were turned off, in which cate there would be no danger 
of shock. If, however, the switches were left turned on, 
it would be dificult in so small a space to attend to the 
clock without receiving а shock. Не suggested that either the 
clock should be insulated from the electric wires and earthed, or 
the voltage of the current should be reduced so as to render a 
shook harmless. Tne effect of a 200-volt shock depended upon the 
state of health of the person receiving tbe shock, and the length of 
time that it was sustained. Under ordinary circumstances, there 
would be no danger from a momentary shock of such а voltage. Dr. 
Collinson, from the General Infirmary, agreed with the latter state- 
ment, but he believed that in the case of Baskerville, who suffered 
from a weak heart, such a voltage passing through hie body might 
cause death. It was stated that the deceased had been cautioned to 
switch off the current when he entered the tower. 


Engineering Standards Committee.—Mr. Leslie 8. 
Robertson, secretary to the Committee, sends us the British 
standard specification for Portland cement, which has been drawn 
up by an exceptionally strong committee, and is regarded as one of 
the most important specifications yet issned. The directions for 
the manufacture, composition, and testing of the cement are 
minute and comprehensive, and drawings of the essential parts of 
the apparatus for testing the tensile strength, setting time and 
expansion of the samples are given. 


Meeting of Electrical Workers.—A mass meeting of 
electrical workers and others is being called. It is to be held in 
the concert room, White Hart Hotel, High Street, Acton, W., on 
Thursday, February 2nd, 1905, at 8 p.m., and is to protest againat 
the employment of cheap labour upon the electrification of the 
District and other underground railways of London. Mr. Jas. 
AUAM secretary of the London Trades Council, will oocupy the 
chair. 


Appointments Vacant.— Junior shift engineer for 
Dover(£80); assistant electrical engineer for West Bromwich (£120) ; 
ledger clerk (£100) and junior clerk (£50) for Marylebone Elec- 
tricity Supply Committee; temporary draughtsman for the South 
Shields electrical department (£3). 


Fire.— One of Wednesday morning’s papers contained 
the following :— "The electric light generating station at Frant, on 
the Sussex side of Tunbridge Wells, caught fire yesterday, and the 
building, together with the costly plant, was entirely destroyed. 
The property was insured." We at once began to think of Mr. 
Boot and his municipal plant at Tunbridge Wells, but we were glad 
to learn over the telephone that it was not this system that tke note 
referred to. Those who happen to have seen the original report 


will be pleased to receive this explanation. We find that the 
statement concerns one of the private installations in the neigh- 
bourhood. | 


Electrical Exhibitions.—The County of London 
Blectric Supply Co. announces an electrical exhibition to be held in 
Holborn, W.O., from March 20th to April 5th. Tbe Loughborough 
Oorporation is also arranging to hold an electrical exhibition 
клу For further particulars see our advertisement pages 

ау. 


OUR PERSONAL COLUMN. 


Central Station Eaxineers.— The workmen of the 
Burgh of Partick Electricity Department have presented Mr. A. J. 
ABRAHAM with a leather suit case, and also a leather portmanteau, 
on the occasion ot his resigning the post of chief assistant engineer. 

The Dartford Urban Council, on Saturday, received a notice from 
the solicitors to Mr. WATERLAND, formerly their electrical engineer, 
that after the expiration of one month they would commence an 
action on behalf of Mr. Waterland against the Oouncil in reapect 
of his claim for doing the work of consulting engineer during the 
time he was employed as resident electrical engineer. The Council 
has decided to defend the action. 

We regret to learn that Mr. Binxett, the Barn]ey borough elec- 
trical engineer, met with a serious accident on 20th It appears 
that the staff at the worke and the members of the Electricity Oom- 
mittee had assembled at the generating atation to witness the trial 
of an electrically-driven sir compressor. After this had been run- 
ning on а wood floor for some time, an engine-driver and a switch- 
board attendant approached the machine to attach it to one of the 
generators; as soon as the former put his foot on the metal floor- 
plate he dropped violently to the ground. Mr. Birkett went to his 
assistance, and while so engaged his hands came in contact with the 


. metal drawbar of the compressor, and he, too, was prostrated. Mr. 


Birkett was unable to loosen his hold of the arawbar, and he 
became unconscious An assistant broke the circuit at the switch- 
board. The switchboard attendant and the engine-driver both 
received a severe shock, but Mr. Birkett was more seriously hurt. 
Holes were burnt through his clothes, and his knee was seriously 
injared in consequence of the violence with which he was fiung 
down. The accident is attributed to an armoured tube attached to 
the compressor accidentally coming in contact with one of the ter- 
minals of the motor. 


Tramway Officials.—Huddersfield T.C. has increased 
the salary of Mr. J. O. WurrELEY, chief assistant in the Tramways 
Department, from £150 to £160 per annum. 

Last week we gave a list of the selected candidates for the post 
of general manager to the Newcastle-on-Tyne Tramways. On 20th 
inst. the Committee selected thejfollowing gentlemen from among 
those already mentioned :—Mr. G. Oonaty, manager of the Birming- 
ham Tramways; Mr. Ernest Hatton, manager of the Salford Tram- 
ways; Mr. C. W. Mallin, traffic superintendent at Liverpool; Mr. 
O. J. Spencer, manager of the ford Tramways; Me. H. E. 
Yerbury, deputy manager of the Sheffield Tramways. 

Mr. M. H. Уогк bas resigned his position as works engineer to 


. the Brighton Corporation ways Department, which position 


he has held for the last three years, to take up an appointment as 
engineer and manager to the Brighton Beach Electric Railway. On 
Friday last Mr. Volk was presented with a case of drawing instru- 
mente and a book on railway . Onmaking the presentation 
on behalf of the office staff, Mr. T. B. Holliday (tramways engineer 
and manager) expressed regret on losing Mr. Volk, but wished him 
every success in his new career. Mr. Volk was also the recipient 
of a walking stick from the works staff. 


General.—Mr. R. H. T. DRUMMOND, A. M. I. E. E., some 
four years electrical engineer in the Madrid generating station 
belonging to the Electricity Supply Co. for Spain, aod later con. 
structing en in Estremadura, Spain, for the lighting of two 
towns, Don Benito and Villanueva de la Serena, has recently 
returned to England from Mexico, having disposed of his oon- 
cession for lighting and power covering the towns of Monclova, 
Cuatro, Cienegas, Musquis, and Ban Buenaventura, granted by the 
Federal Government of that Republic. 

The second assistant Postmaster- General of the United States left 
New York for London on 21st inst. to confer with the officials of 
the British Post Office on matters connected with the International 
Postal Service. 

Mr. Jamms C. Imauis, general manager of the Great Western 
Railway, has been nominated by the Council of the Institution of 
Civil Engineers as one of their representatives on the Engineering 
Btandards Committee, in the place of the late Mr. John Allen 
McDonald, engineer-in-chief ot the Midland Railway. 

On January 13th the Brighton Ccrporation Telephone Depart- 
ment celebrated the completion of its first year of life by an inau- 
gural conversazione at the Old Bhip Assembly Rooms, under the 
auspices of his Worship the Mayor (Mr. Alderman F. Blaker) Mr. 
D. J. Barnes, the manager of the telephone undertaking, with Mis. 
Barnes, received the guests. 

It is reported from New York that on 23rd inst. Mr. Tuomas A. 
Bprsom was, operated on for mastoiditis. : 
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Mr. H. M. Новлвт has been appointed Lecturer in Electrical 
Engineering Design at the Northampton Institute in succession to 
Mr. E. Kilburn Scott, who has been appointed Lecturer in Electrical 
Engineering in the University of Sydney. Mr. M. Hornorp 
SMITH has been appointed Chief Assistant in the Mechanical 
Engineering Department in succession to Mr. W. E. Curnock, 
who has been appointed Head of the Mechanical Engineering 
Department of the Technical College, Huddersfield. 


Obituary.—We regret to learn of the death, which 
occurred on 17th inst., of Mr. Henny ри GareLLE-RooriEB, Belgian 
Vice-Consul, at his residence, Brant Lodge, Eleworthy Road, N.W., 
from pneumonia, after an illness of only a few days. The deceased 
gentleman was a. partner in the firm of De Grelle, Houdret & Oo., 
of 130, London Wall, E.C. 


ee 
ELECTRIC TRAMWAY ACCOUNTS. 


Tam annual report of the Bradford Tram- 


Bradford ways Department for the past year discloses a 
Corporation further considerable extension of route mileage 
- Tramways. дое partly to the acquisition, as a running 


concern, of the Mid-Yorkshire tramways by 
arrangement with that company and the Shipley U.D.C. A 
statement of the system, as at present, is as follows :— 


i | Niles. Miles. 

Owned by Corporation inside city ... 43 76:5 

i - outside city ... 56 9:5 
Leased from Shipley U.D.C. ... — 45 9 


Total length worked by Corporation £3 route 95 single track 


The year’s working does not disclose any great increase in 
passengers carried (the figures are approximate for both years), but 
au increased average income and gross revenue have been earned. 
The gross profit is some £3,5C0 in excess of the 1903 figures and 
suffices to give a balance of £13,400, after meeting statutory charges. 

Due to recent increase in mileage, the Bradford tramways now 
come fourth in point of length of route in Great Britain, the population 
served is less than half that on the larger systems, and the router, 
though shorter than, are usua'ly in direct competition with existing 
railway routes; the earnings are, therefore, very satisfactory, and, 
excluding power costs, the figure for working expenditare is low. 

That total expenses are higher, and the available profit margin 
lower, this year than previously will be readily appreciated, under 
the altered conditions. The balance cf £13,400 was applied, as to 
£10,483, to cancelling tte unexpired leases actount, and, as to the 
1emainder, to the depreciation and renewals account, which now 
stands at £28,057. Mr. О. J. Spencer is the tramways manager. 


GENERAL STATEMENT. 


i 


For 12 months ending March 31st... | 1904. 1903. 
Length of route... bus 32s .. 63 miles. 40 miles. 
Total lergth of track  ... 2 e| 96 „ 68 „ 
Namber of cars in use |... des "o 115 209 
Car- miles run 4,546 912 4,013,191 


Pauengers carried per annum (approx.) | 43,452,104 | 41,000,000 
een LÀ £ 1 


Capital expended to date А 818,205 £750,000 
Traffic receipts ... 988 s т £193,207 £170,115 
Total „ or T T .. | £197,438 £173,634 
Working expenses ... ee .. £137,932 £117,496 
Gross profit in iis Eos S | £59,506 £56,038 
‘Income percarmile ..  ..  .., 10424. 10:374. 
Working expenses per car-mile г 7:284. 702d. 
Interest and sinking fund per car-mile 2°43d. 2164. 
Total expenses per car mile... E 971d. 9 18d. 
Profit or loss per car-mile sas iss +714. +1194. 
Oost of energy per car.mile ... ase 178d. 1˙81d. 
Average fare per passenger ase 117d. 1 
19 »" mile vot TD eee 82d. кее 
Revenue per mile of route 888 | £3 725 £4,338 
Expenditure per mile of route ivi | £2,602 £2,937 
Total units used... . | 7731563 | 6,067,387 
Units used per car-mile yia g“ 17 15 
Percentage of working ex'es to receipts | 69:86 67:7 
Paorr Statement, 1904. 
Interest on loans iss m * £21,989 
Binking fund ect, oes ees eee eon EID 24,117 
on year’s working LIT ` eee ote eee 13,400 
Gross profit Ty) w v £59,506 


CITY NOTES. 


IT is indeed, regrettable that so much in. 
The Nernst ternal strife should characterise the proceedings 
Friction: Tech- of the Nernst Electric Light, Ltd. The com- 
nical v. Financial pany's history, right from its initiation, has 
Strength. been a most unhappy one, but it was supposed 
that when the scheme for the reduction of capital 
was elaborated by the directors, and approved both by the share- 
holders and by the Court last year, the past would be considered 
buried, and that some progress would be made towards a certain 
degree of prosperity. Bmoother waters, however, have not yet been 
reached. | 
The figures contained in the report presented at the meeting held 
on Monday last, show that the income from rales of lamps in the 
foreign territories for which alone the company has selling righte, 
and from royalties, is likely to be sufficient to allow of the declara- 
tion of а fairdividend on the reduced capital of £90,000. The past 
year has been to а large extent occupied with the details of the 
capitalisation rearrangements, and it isto be naturally supposed 
that this troublesome scheme baving been safely steered througb, 
the board and staff will have more time to devote to energetically 
pushing on with the actual trading operations of the com- 
pany. But if there are dissensions on the board, it seems 
to us to be hopeless to look for satisfactory results. One of the 
directors, Mr. A. M. Oppenheimer, is not in accord with the three 
other members of the board, and he urges the adoption of a 
policy of retrenchment. One of his demands was for the reduc- 
tion of his own and his co-directora’ fees; but when it was 
announced that the board would accept £500 per annum 
or any figure that the shareholders might suggest, his 
objections were apparently still unsatisfied. He asked that Sir Н. 
Seton-Karr, M.P., be invited to join the board in place 
of Mr. R. J. Wallis- Jones, M. I. E. E., the director who in the 
ordinary course came up for re-election this year. He was careful 
to point out that it was not from any personal objection to Mr. 
Wallis-Jones that he took the present step; it was mainly to bring 
Sir Henry оп to the board, as he was pledged to the policy of 
retrenchment, which he (Mr. Oppenheimer) desired. Messrs. Drake 
and Dalzell announced their intention to stand by Mr. Wallis-Joner, 
and said that if he were not re-elected they would resign. Now, if 
that had been the course permitted by the meeting, what would it 
have meant? There would kave been no technical director. Мг, 
Wallis-Jones's qualifications as an electrical engineer, and Mr. 
Drake’s close connection with the technical development of 
the lamp all the way along, can hardly be rearonably 
dispensed with in order that the control of this,a highly technical 
and scientific business, may be handed over to the tender mercies 
of solicitors or barristers, whose policy of retrenchme:t may be 
such as (о ipjure it rather than help toward greater profit-earning. 
As {о what the actual differences between Mr. Oppenheimer and 
Mr. Drake may be we know but little, but it did not seem to us 
from the attitude of Mr. Oppenheimer that there was апу probability 
of these being amicably settled. What, therefore, is to be the next 
step? Mr. Oppenheimer and his adherents struggled bard 
to press the election of Bir Н. Beton Karr to a decision, 
but weighty words of counsel came from Sir Henry Mance 
and other calmer spirite in the meeting, urging that 
the welfare of the oompany should not be sacrificed by 
weakening the technical side of the undertaking, and placing upon 
the board a gentleman who was already connected with a large 
number cf companies (the “ Directory of Directors” gives Sir H. 
Seton-Karr as chairman of eight companies—none of which is 
electrical). Too many companies bave fallen on evil days for want 
of adequate technical ability in their control, and apart from all 
other points, and whoever may be at the bottom of these ever- 
recurring periods of friction, we think that the Nernet Co. cannot 
afford to commit this error, То Mr. Oppenheimer and his friende, 
the chairman's exercise of his right to accept the adjournment 
of the meeting.for a month was, no doubt, particularly galling, becau‘e 
they were strong in the strength of proxies, whereas Mr. Drake 
and his party were in the position of having а large 
number of proxies which arrived defective, or too late 
to be legally used. Mr. Drake was perfectly frank with 
the meeting in stating why he wished for an adjournment. In a 
month's time the necessary proxies will be `n tha board's poscession, 
and the danger of the substitution of firancial for technical 
directors will be averted. That fact alone sems to us ample 
justification for the course adopted. But if Mr. Wallis-Jones be 
re- elected at the adjourned meeting—as we are convinced he ought 
to, and believe he will, be—there may not be an end to the present 
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difficulties. Discord may still remain ; but, perhaps, if Mr. Oppen- 
heimer continues to advocate his policy of retrenchment, he may, if 
necessary, be able to bring some influence to bear upon his со- 
directors, though the actual voting may be three to one. 


| Eastern Telegraph Co. 


THE report for the half-year ended September 30th, states that the 
revenue amounted to £589,386, from which is deducted £178,269 
for the ordinary expenses, and £41,847 for expenditure relating to 
maintenance of cables, depreciation of spare cable, suudry 
differences in exchange, and íncome-tax payable abroad, leaving a 
balance of £369,268, to which is added £1,233 brought forward, 
making a total available balance of £370,502. After providing for 
income-tax payable in England, interest on loan from Eastern and 
South African Telegraph Co., Ltd., interest on mortgage deben- 
ture stock, and for two quarterly dividends on the preference 
stock, which in all absorb £97,870, there remains a balance of 
£272,631, ont of which the directors have placed £12,000 to the 
reserve fund for maintenance of ships, £125,000 tothe general reserve 
fund, and allocated £100,000 to meet the two interim dividends 
of 1} per cent. each on the ordinary stock, the balance of £35,631 
being carried forward. | 


. The half-yearly meeting was held on Wednesday at River Plate 
House, Sir John Wolfe Barry presiding. . 
The OHAIRMAR, 5 the adoption of the report, said that 
the result ofthe half-year’s working up to September 30th last 
would, he thought, be considered satisfactory. The gross revenue 
for the hálf-year had amounted to £589,386, against £565,703 for the 
corresponding period in 1903, or an increase of £23,683. Various 
branches of the traffic, notably that with India, showed a satis- 
factory increase. The South African traffic, however, showed а 
considerable decrease, and in consequence of the cessation of the 
Somaliland disturbances, the traffic with Aden had also decreased. 
In comparing the message receipts for the two half-years, 
it must be borne in mind that considerable reductions 
in the rates came into force on July 1st, 1908; the reductions 
affected the revenue for the whole of this half-year, while the cor- 
responding period was only partially influenced by these alterations 
in the tariffs. Tho dividends received on their holdings in other 
telegraph companies were ratber more this half-year, so thet their 
gross revenue showed a gratifying increase of some £24,000. The total 
expenses for the half-year showed a small increase of £3,881, as 
compared with the corresponding period of 1903. The expenses in 
London were practically the same as the corresponding half-year. 
At the stations the net increase was about £8,500, the bulk of which 
was under the headings of salaries and wages, and was due to the 
usual annual promotions and an increase of 56 in the number of 
staff at their stations in England and abroad. As he had stated 
before, the policy of the directors of reducing rates whenever the 
circumstances warranted such an alteration in the tariff, muet have 
the effect of increasing the working expenses, because in order to 
deal efficiently with the greater volume of traffic which usuall 
followed a reduction in rates, the staff must be somewhat in i 
It should not be forgotten that, whereas on a reduction of tariff it 
was necessary to increase the staff at once, it might take a lo 
time to develop the same amount of revenuo as tbat which ezi 
prior to the reduction in the rates. During the last three years 
there had been ia considerable increase in the number of words 
carried, the number of paying words alone dealt with during 1904 
being over 4 millions in excess of those of 1901, but owing to the 
reduction in the rates, the receipts from messages were actually less 
than they were in 1901. The only other important increase was 
under the heading of maintenance of instruments, and was due to 
the adoption of improved methods and apparatus to improve the 
and accuracy of the service. The expenses attending mainten- 
ance of cables showed a decrease of about £4,000. They had had to 
carry out extensive repairs in connection with their own cables, but as 
their ships had been employed to effect considerable repairs for other 
companies, the expenditure chargeable to their own revenue account 
wassubstantially reduced. There was a large increase in the charge for 
incomé-tax which was owing to the authorities having re-considered 
the question of the allowance to be made for depreciation in respect 
of cables and other plant. А very large, and as they thenght an 
improper, reduction had been made in the allowance, but the com- 
missioners had agreed to state a case in order to get the ruling of 
the court ая to what was А fair allowance for depreciation. Mean- 
while they had had to pay the increased charge pending the 
decision, which he tru would be in their fsvour. The net 
result of the half - year's working was that they were able to transfer 
the satisfactory amounts of £125,000 to the general reserve fund, 
and £12,000 to the maintenance of ships’ reserve fund, and to carry 
forward a balance slightly in excess of the corresponding half-year 
of 1903. They tad charged against general fund £113,100 in 
respect of new cables, and had repaid a further £100,000 
to the Eastern and South African Telelegreph Co. on account 
of the loan made to them in connection with the 
cables forming the new route to South Africa and Australia. 
Some changes had been made in the constitution of their repairing 
fleet during the half-year. Being in need of a steamer of larger 
carrying capacity, they had acquired the ss. Britannia, which had 
already done some very useful work. The se. Mirror had been dis- 
posed of to the Western Telegraph Co., as that vessel was specially 
adapted to their requirements. In conclusion, the Chairman 
referred with regret to the retirement of Mr. Н. A. О. Saunders, 
who, he said, had been electrician-in-chief to the Eastern 


and associated companies since their formation. Mr. Saunders’s 
association with marine telegraphy dated back 50 years, 
he having been employed in connection with the laying the 
first encosssful Atlantic cable. Не was pleased to say that Mr. 
Saunders had consented to accept the position of consulting 
electrician, so that his experience would still be available for the 
benefit of the companies. 

Sir Јони DON Рвирив seconded the motion, and the report 
was adopted. 


City of London Electric Lighting Co. 


An extraordinary general meeting of this company was held 
on Thursday last week at Salisbury House, E.C., to consider, 
and if thought fit, pass the following resolution :—'' Resolved 
that the company approves the Bill proposed to be intro- 
duced into Parliament intituled ‘A Bil] for conferring further 
owers on the City of London Electric Lighting Co., Ltd, 
the supply of electrical energy and for other purposes’ subject 
to such additions, alterations and variations as Parliament may 
think fit to make therein.” - 

Mr. Gzo. Наввтис (chairman), who presided, said the object of 
the Bill was to supply electric energy to authorised undertakers or 
to persons requiriog a supply for power in an area 
comprising the whole of the Administrative Oounty of Loadon on 
the south side of the Thames and a large part of the northern side 
of the County of Kent. If the Bill passed it would be a very good 


thing for the company. He formally moved the resolution. 


Mr. F. W. Barxorps seconded the motion. 

Mt. REYNELL said it looked as if they were going very far afield. 
The Medway seemed a long way off. Could they not confine their 
business to closer quarters? He supposed the idea was to supply 
power all along the banks of the Thames. 

The CHaIRMAN said that was во. Of course they might not get 
the whole of the district asked for. 

Mr. REYNBELL asked how the business generally was going. 

The OHaIRMAX said seeing the competition they had to meet, 
he thought the shareholders would consider the figures, when they 
were put before them, very satisfactory. 

The resolution was then carried. 


Nernst Electric Light, Ltd. 


Мв. BenNARD Draxs presided at the fifth annual general meeting 
beld at Westminster Palace Hotel, on Mondey last. Ia moving the 
adoption of the report to Beptember 30th, 1904, which appeared in 
last week's ELECTRICAL Rwinw, the CHaIBMAN said it was a 
source of satisfaction to the directors to be able to at last present a 
clean balance-sheet, and to propose to distribute a dividend. Ia 
accordance with the resolutions paesed at the different meetings, 
the capital had been reduced from £320,000 to £90,000. "This had 
involved а vast amount of work, and considerable anxiety, on both 
directors and staff. In connection with tbe reduction of capital, 
the assets of the company had to be re-valued, and they had 
adopted, as far as possible, the policy of writing down their tangible 
assete. The profit And loss account showed a profit of £4,840, as 
compared with a profit of £3,926 for the previous year, and a loss of 
£1,643. 12s. 1d. two years ago. The profit on sales of lamps and 
British royalties showed an increase of £1,401 17s. 9d. over last 
year, which, in view of the disturbed state of some of the company's 
territories, such as China, Japan, and Asia generally, where trading 
operations had come practically to a standstill, must be deemed 
satisfactory. Further agencies had been established in the com- 

any's different territories, these now amounting to a total of 56. 

һе item of £3,025 for administration expenses might appear to be 
high (i¢ was £167 higher than last year). This was partly due to 
the fact that the company commenced advertising this year, and 


' partly to the cost of a personal visit made to a number of the com- 


pany's territories. An exceptional chance occurred of utilising 
the services of a member of a leading electrical firm 
who was visiting the East on other business, and the 
directors gladly availed themselves of this opportunity 
of obtaining independent reports as to the general working of their 
different agencies, and the direction in which progress might be . 
anticipated in the future. Considerable benefit been derived 
from this tour, the cost of which would have been prohibitive if 
undertaken exclusively for this company. It must also be remem- 
bered that although for the moment the lamps, or, at any rate, the 
vital portions of them, were being made for this company by the Alige- 
meine Gesellscbaft, yet this company had to assemble the parts and 
also to examine, test when necessary, and pack the lamps over here 
before they were despatched to the company's territories, and this 
represented a good deal of technical and other work in thà ware- 
house. Apart from this they must be prepared for eventualities, 
and must bear in mind that the present agreement with the Allge- 
meine was purposely made only for a limited period. Although 
they had every hope that the A.E.G. might be able to offer them 
such terms as would justify their making some fresh arrange- 
ments with them, the company would be unwise if they did 
not keep their technical branch sufficiently in touch with 
the different alterations to enable them to resume manufacture 
in their territories or eleewhere should this be found desirable. 
He wss convinced that better results could be obtained by varying 
the proportions of the component parts of the lamp somewhat from 
the standard according to the technical data which they were able 
to ascertain concerning the variation of voltage which was likely 
to occuY. Experiments had already been made in this direction 
from which he anticipated, after ion with the Allgemeine, 
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some valuable results. The year's experience bore out the opinion 
he expressed at the last meeting, that although the lamp was most 
economical, it was of a delicate construction and required skilful 
handling, which was not always available. In spite of this, how- 
ever, the number of lamps sold in the company's territories showed 
a steady increase, and in some of the districts, particularly where 
the voltage was regular, excellent results had been achieved. This 
was doubtless due to the fact that the lamp only consumed about 
balf the current required by others for the same amount of 
light, and also to the superiority of the colour of the light produced. 
The question of the amount to be laid aside for depreciation of the 
value of patents had been the subject of considerable discussion, and, 
with the exception of one director, the board was of opinion that, 
considering the wholesale way in which the book value of the patenta 


bad been written down, the figure for this year (£1,250), at any rate, - 


was all they needed to provide. In this connection they must bear 
in mind that as the patents run out, the goodwill of a business takes 
their place, and it was not at all unusual in commercial undertakings 
to find a company making as much or more money after the expira- 
tion of their patente, owing to the goodwill and connection which 
they had established. Farther, in addition to the fundamental 
patents, they had other patents, taken ont a later date covering the 
mechanical construction of the lamp in very much its present form, 
and they hoped that they might be able to further strengthen their 
үл in this respect from time to time. The lamps as now made 

y the Allgemeine Gesellschaft contained many features covered by 
the patents taken out by himself and other members of the technical 
staff, which patents were given to thiscompany without consideration 
and were most useful in making the present agreement with the Allge- 
meine Gesellschaft. Only recently théy had made and shipped to the 
Allgemeine Gesellschaft а big consignment of lamp cases of this 
company's registered design for their own use, and these were also 
supplied by this company in considerable quantities in England: 
After referring to the directors’ fees in regard to the future, on 
bebalf of himself and colleagues, he might say at once that they 
placed themselves unreservedly in the hands of the sbareholders, 
and he could not »ay more than tbat. In reference to Mr. Oppen- 
heimer's (a director) circular and the directors’ reply thereto, Mr. 
Oppenheimer had not to his recollection ever said a word about the 
directors’ fees being in his opinion too high, nor had he to his 
ко made any suggestion that the general charges could be 
reduced. p 

Mr. J. G. DALZELL seconded the adoption of the report. 

A lengthy discussion ensued. Mr. RusnTON said that the directors 
ought to have added а clause to the articles when tho capital was 
reduced, reducing the possible fees of the directors. Mr. HBNLE 
said that the company was doing a commission business and nothing 
else, And suggested humbler offices and smaller staff, in order to 
enhance the small profits. Mr. 2овмах indulged in some 
reflections regarding certain members of the board, and asked Mr. 
Oppenheimer to withdraw his objection to Mr. Wallis Jones, against 
whom he had no grievance. . 

The CHAIBMAN, after further discussion, said that the board were 
ready to agree to £500 per annum, or any other figure, as the 
directors’ fees for the current year. 

A SHAREHOLDER suggested giving the directors an interest.in the 
net profits. 

Mr. KiroHIN asked whether the chairman could give an opinion. 
аз to the possibility of reducing the £3,000 odd for management and 
travelling expenses. 

In reply to these and other questions, the CHAIRMAN said that the 
directors’ fees could be altered from time to time at the meetings, 
and there was no necessity to alter the articles. Mr. H. Oppen- 
heimer had asked what proportionof the profit was from royalties 
and what from the sale of lamps; the royalties amounted to about 
£2,000, and the profits from the sales to £6,000. It would be a 
mistake to retire into a back garret; the rent of the offices was only 
&bout £240 per annum, and considerable expense had been incurred 
in fitting them up with the needed appliances. Thay could not 
dispense with any of the staff. On the technioal staff they only 
had one expensive man, who had been with him through all the 
manufacture, and with bim was the only one who knew the manu- 
facture of the lamp. In all the later lamps of the A. E. G. they 
had adopted & number of the improvements introduced by this 
company. No! they could not dispense with that technical know- 

.ledge. What they had every reason to hope for was that the per- 
centage of general charges would go down. 

Mr. Н. OPPENHEIMEB, who said that he held no brief either for 
Mr. Drake or for Mr. A. Oppenheimer, remarked that if they deducted 
the. £2,000 for royalties they had an income of £6,600, of which 
£4,000 was absorbed in expenses. That was not a healthy state 
of affairs. There must be something wrong. It was high time that 
the company turned the corner, and brought its expenditure more 
into harmony with its earning power. They could not go on 
making expenditure without profits. Three-sevenths of the patent 
rights had lapsed, and when the patent rights had lapsed he would 
not give them 6d. for their goodwill. 

Sir Hanny Manos said that he had had Nernst lamps employed 
in his house from the beginning, and there had been a steady im- 
provement. He hoped that the company would not dispense with 
the technical staff, on that ground alone. 

- The report was unanimously adopted. 

А resolution that the directors' fees for the coming year be £500 

annum, was carried unanimously. 

The re-election of Mr. R. J. Wallis Jones, M. I. E. E, to a seat on 
the board then came before the meeting. 

Mr. A. M. ОРРЕМНЕІМЕВ (a director) moved an amendment that 
Bir Н, Seton-Karr be elected a director. Thie was seconded by 
Mr. Бознтон, and led to a lengthy discussion, in the course of 
which Mr. KrroHiN asked what were Sir Н. Seton-Karr’s 


qualifications for becoming a director of this company—for putting 
his finger into this pie? They were, some of them, proposing to 
tarn out an accomplished electrician who wa well known in she 
City of London by reason of his work, and put in his place а 
member of Parliament who had so far as he knew no qualifications 
whatever for the management of an electrical company ! 

Mr. Draka (the chairman) intimated that he and his oo-directors 
had resolved to resign their seats if Mr. Wallis-Jones was not 
re- elected. : ~ 

Mr. A. M. OPPRBNHEIMBE was asked to withdraw his objection to 
Mr. Wallis-Jones. He ssid that there had been differences between 
himself and the chairman. If they gave him their vote, he was 

repared to give them a good solid board. Mr. Hirst appealed to 
Mr Oppenheimer and Mr. Drake, now that they had had their 
differences and found out each other's strength, to see whetber they 
could work together better. i 

After much more talking of a like character to the above, a share- 
holder moved the adjournment. of the meeting for a month, This 
would give shareholders more time to send in their expression of 
view by proxies. 

Mr. A. M. OPrPBENHREIMEB protested against the adjournment, 
because it would injare the company’s business. 

А SHAREHOLDER retorted that it would also injure the company’s 
business if Mr. Oppenheimer's resolution were adopted, and the 
technical element left the board. 

put adj ournment for a month was accordingly carried on a show 
of hands. 


| City and South London Railway Co. 


Tus directors’ report for the half-year ending December $16, 1904, 
to be submitted to the half-yearly meeting to be held at 71, 
Finsbury Pavement, E.C., on Tuesday, January 31st, shows that the 
receipts from all sources have amounted to £74,892, and the cost of 
working £35,369, leaving a proſit of £39,523. Inclusive of the balance 
brought forward from June 30th last, the net revenue account shows 
an aggregate total of £40,225. After making provision for the 
debenture stock interest, and the transfer to the renewal fund of 
£1,500, a balance remains available for dividend of £27,445. The 
directors recommend that the full dividend of 5 per cent. per annum 
be paid on the preference stocks, 1891, 1896 and 1901, and that a 
dividend at the rate of 12 per cent. per annum be paid upon the 
consolidated ordinary stock for the half-year, leaving a balance of 
£1,450 to be carried forward to the next account. The following 
table shows the number of exclusive of season ticket 
holders, carried during the past six ‘half-years, and the dividends 
paid in each half-year. | 8 2 


No. of passengers Receipts Dividend per 
(exclusive of (including cent. per annum 
¢ season ticket season on ordinary 
Half-year. holders) tickets). ' stock. 
Ended June 30th, 1902 .. T 9,192,190 £76,848 19 8 8 
ж December 31st, 1908 .. 9,877, 823,131. 7 1 
" June 80th, 1903.. ee 9.511, 450 78,884 19 9 
» December 81st, 1908 .. 8,711,062 722286 8 6 2 
„ June Boch, 1904.. . 9,226,987 16,887 14 1 с 
" December 81s, 1901 .. 8,401,846 70, 705 10 11 11 


Total since opening of line .. 184,700,114 £1,076,618 18 0 


There bas been a decrease in the traffic as compared with the 
corresponding period last year, but this isattributable to the extep- 
tionally fine and dry weather which prevailed during the greater 
part of the half-year, whereas the weather in the previous year was 
unusually wet. A slight diminution in the dividend is, unfortu- 
nately, the result. The arrangemente with the various railway com- 
panies in respect to the Euston extension being. now completed, a 
contract will be entered into for the construction of the extension. 
In providing the capital necessary for the work, it is found to be 
more economical to issue the stocks authorised at the last meeting 
as part of, and ranking with, the other stocks of the company and 
liable to dividend in the usual course, but arrangements are in 
progress by which the amount payable as dividend on these stocks 
will, it is anticipated, be met by receipts from other sources. The 
interchange traffic with the Great Northern and City Railway is 
increasing satisfactorily, and through bookings over $his line with 
the suburban stations of the Great Northern Railway are- now in 
operation. The decision of the House of Lords on the appeal of 
this company respecting the compensation paid in connection with 
St. Mary Woolnoth, bas been given in favodr of the chutch authori- 
ties. This is much to be regretted, as the directors had hoped to 
have recovered а considerable amount of the compensation paid. 


Direct United Ntates Cable Co. 


Мв. E. M. UxpERDOws, K.C., presided at the half-yearly meeting 
held at Winchester House on Tuesday. Hb ran briefly over the 
figures mentioned. in the report (printed in the ErxoTRICAL 
Rzavigw for January 20th) and said that there wasa very marked 
improvement in the business during the last few months of the 
year. The reserve fund bad been charged with the renewals which 
cost £8,477,and had been credited with the interest on investments 
£7,489. It had also been increased by the £10,000 placed to it for 
the half-year, and now stood at £472,064. The chairman then 
proceeded to give the main features of the pension fund which it 
was proposed to introduce. Such a scheme had been adopted by the 
Anglo Co. and by Government departments, and it was most impor- 
tant that they should be able to retain the services of their staf? which 
was all of a very particular kind and valudble in itself. In order 
to do this they must cement the relations between themselves and 
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the staff. The old policy of endowment assurance would not be 
done away with but it would not be increased, and for the future 
the on system would be substituted. Pensions wonld be 
payable at 60 years of age with a minimum period of 10 years’ 
service; no pension to exceed two-thirds of the aversgo salary for 
the last three years, or to exceed £500 a year, and no pension to be 
paid except out of the profits of the company. There are special 
provisions for employés obliged to leave before the age limit 
through ill-health or other cause. Dismissal for dishonesty or 
misconduct would involve forfeiture of any right to gratuity or 
pension. No contribution would be made by employés; the board 
would hold the fund and allow interest on it at 4 per cent. The 
fund would require an annuity of £2,500, but as they had already 
authorised expenditure of £1,0C0 under the endowment scheme, it 
would be necessary to inorease that allowance by £1,500. 

Bir J. Pennen seconded the adoption of the report, and it was 
carried unanimously. . 


поп Overhead Railway Co.— The accounts for 
the past half-year show an available. balance of £10,134 18s. 6d’, 
and the directors bave resolved to recommend payment of a divi- 
dend at the rate of 5 per cent. per annum on the preference shares, 
and 1} per cent. per annum on the ordinary shares, against 14 per 
cent. per annum on the ordinary shares for the corresponding period 
last year. Balance carried forward £3,743, against £4,132. 


Anglo-American Telegraph Со. — After placing 
£10,000 to the credit of the renewal fund for the balf-year, the 
directors will recommend at the meeting to be held on February 3rd 
the declaration of the following dividends for the year ending 
December 31st, 1904 :—A balance dividend of 17s. 6d. per cent. 
upon the ordinary consolidated stock; a balance dividend of 
£1 15s. per cent. upon the preferred stcck. There will be a balance 
of about £3,194 to be carried forward. The above divicends, 
together with those already paid, will amount to £2 16s. per cent. 
on the ordinary consolidated stock, and £5 108. per cent. on the 
preferred stock for the year 1904. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
Commercial Cable Oc.— Farther issue of £29,000 sterliug 500-year 
4 per cent. debenture stock (redeemable). Edmundson's Electricity 
Corporation, L‘d.— Further issue of 10,000 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nor. 70,001 to 80,000. 


Cleveland and Durham County Electric Power Co. 
An extraordinary general meeting of this company war held at 
Middlesbrough, when resolutions were passed creating the sum of 
£156,000 debenture stock, bearing interest at the rate of 5 per cent. 
per annum, to be issued when, and as soon as, the power to issue the’ 
same becomes exercisable. А further resolution was passed 
authorising the directors to dispose of the stock on terms likely to 
be most advantageous to the company. 


Prospectus,—The Havana Electricity Co., Lid., was in- 
viting until yesterday applications for an issue of £150,000 5 per cent. 
debentures of £100 each at 95. The company’s works, it is stated, 
are now nearing completion, supply of current having commenced 
on January let. The worke, plant, &o., to date have cost £180,000, 
of which £150,000 was provided by the issue in 1903 of share 
capital, The present issue will pay the remainder of the con- 
tractors’ charges, and allow sufficient capital for house connections 
and working capital. 


St. James's and Pall Mall Eleetric Light Co.—The 
directors recommend a dividend for the half-year ended December 
31st of 7s. 6d., together with a bonus of 2s. per share, on the 
ordinary shares, making, with the interim dividend, a total dis- 
tribution of 144 per cent. for the year. This is at the same rate as 
for 1903. 


Dublin and Lucan с взета A Co. — The 
dist а ысмы to MUS MALI) ил E900 Gf slat 
trical equipment account, and carrying forward 4276. 


Metropolitan Electric Supply Co.— The company has 
inserted in ite Various Powers Bill for next session provision for the 
reduction of capital from £1,000,000 to £750,000. The clause 
provides that at any time within 13 months after the passing of the 
Aot it shall be lawful for the directors, pursuant to a special reso- 
lution of the company, to return and divide among the ordinary 
shareholders a further sum out of the purchase money for the Saint 
Marylebone undertaking of the company not exceeding £250,000. 
The reduction is to be effected by issuing three £5 ordinary shares 
to the holders of every two existing £10 ordinary shares, and by the 
issue of one £5 sharo and one-half of a £5 share to each holder of a 


single £10 ordinary share.— Financial Times. 


Central London Ratiway Co.— The directors have 
declared dividends on the undivided ordinary and preferred stocks 
at the rate of 4 per cent. for the past half-year, and on the deferred 
stock 4 per cent. for the whole year. £30,(00 is carried to reserve, 
and £22,000 forward. The dividends for 1903 were the same, but 
£10,000 was placed to reserve, and £36,000 carried forward. 


Westminster Electric Supply Corporation.—The 
directors recommend a dividend at the rate of 15 per cent, де 
annum for the half-year ended December 31st, 1904, making, with 
the interim dividend, 14 per cent, for the year. The total for 1908 
was 18} per cent. 
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STOCES AND SHARES. 


Wednesday Evening. 
Tun rough shock given to the humanity cf the world by the events 
of " Vladimir's Day," of course affected the Stock Exchange 
severely. While no panio broke cut, there was a sharp fall in 
nearly all the markets. Amongst the few which escaped, were 
those for Japanese Government Loans and electrical iseues. The 
latter are stoically steady, impervious to the nervousness that still 
continues to undercurrent the Stock Exchange generally, despite an 
all-round rally. А fall of бә іп Great Northern Telegraph shares 
was the only movement directly traceable to the mad masacre of 


Sunday last, and this } loss was regained to-day (Wednesday). 


With the drop in Oonsols there naturally came a relap:e in 
Home Rails, and although the Funds have experienoed a certain 
recovery, the Railway stocks are slow to follow in the same path. 
Central London's have not changed, and City and South London 
keep at 46; the company's report affected the price in no way. 


Metropolitan Consolidated have receded to 973, and Districts 


to 403. 
. Traction descriptions have remained steady, and British Electric 


Preference are 3 better at 113. The Second Debenture stock is 
offered at 972, or at 981 for "free" stock. The latter means that 


the stock will be pat into the buyer's name free of stamp and 
fee—in other words, that theecompany has probably not disposed of 


all the issue which was offered some time ago. Anglo-Argentine 
Tramway shares have paused at length in their upward career, and 
at 8y, are } lower, the Preference being a trifle down at 5i. 
Belgrano Ordinary fell away to 4}, but the A Preference at 6 


and the "B" at 5j are each } up. Argentine Railway stocks 


suffered badly from the slump that folle wed Sunday's news, but an 
improvement has since occurred. The Railway and the Traction 
markets are to some extent connected, and a shake-out in the flrit, 
or а boomlet such as lately happened, operates upon the other to a 
substantial degree. The London Tramway issues are fairly good. 
London Uniteds show ro variation, but Metropolitan Electric 
5 per cent. Preference harder ed to 1, and North Metropolitan 
Tramways were sold at 47 this week. | 

Dealings have commenced in City of Buenos Ayres Tramways 4 
per cent. Debenture stock, and tbe price is quoted 98} to 993. It 
is thought probable that the stcck will be issued about the end of 
the month, and transactions are being done for the "coming out." 
It is worth noticing that Anglo-Argentine 6 per cent. Debentare 
Stands at 1411. | 

That Anglo-American Telegraphs should have descended with a 
run is not particularly surprising, in view of the dividend announce- 
ment. Readers here were fully prepared for Avglo A to go 
without interest for at least another twelvemonth, but the market 
appears to have thought otherwise. At all events, some bullish 
souls talked of 4 per cent. being declared on the stock. Conse - 
quently the company's announcement of a dividend that made 5} 
per cent. for the year on the Preferred stock, instead of the full 
6 per cent., was regarded with something akin to dismay, and the 
Deferred has slumped 2} to 101. The people who wrote such 
glowing accounts of the stock to the newspapers just prior to the 
dividend declaration must feel that their optimism was a trifle 
premature. Anglo Ordinary fell 2 to 66, and the Preferred 13 to 
102. This last-named stock looks a fairly good lock-up of its kind, 
especially now that the directors of the company have shown no 
tendency to overstrain the balance-sheet by providing a shilling or 
two dividend for the Deferred. | 

Allusion has already been made to the slight fall in Great 
Northern Telegraphs, but the price is now 29j again. A rite of è 
has occurred in Western Telegraph 4 per cent. Debenture stock. 
Callender's Preference ате j higher at 53, and Henley's rose 5r. to 
Dt Amazon Telegraphs have hardened to 14, showing a rise of A 


On. i 

National Telephone animation slackened off this week, but the 
Deferred at 109 shows a 2 point rise. This makes the Preferred 
and Deferred level as regards quotation. Chili Telephones are still 
in demand, and a further 2». 6d. rise brings them to 63. 

Electricity Supply shares are firm, awaiting the dividend 
announcements. The only weakness is provided by Metropolitan 
Ordinary, a fall of { putting back the price toa level 18. City 
of Londone, however, are 10s. higher at 11$, Kensingtone 4 better 
at 13, and Chelseas advanced a similar sum to 7 middle. The 
“Ону Lights” advance is giving rise to questions ав to whether the 
City company and the Charing Cross are going to join interests in 
any way. Bt. James's shares are unaltered on the dividend, but on 
account of dividend talk, London Electric Ordinary added 2 at 24, 
and the South Metropolitan are ug better at a sbade below а 
sovereign. Of the lower-priced shares, Brosh Ordinary lost j at 
129. 6d., and the Preference at 1j show jy fall. Crompton Pre- 
ference have risen 5s. to 28. In narrow-market shares, such anxions 
times as these give rise to movements that are based more upon 
sentiment than logic, but the electric sections have withstood А 
trying ordeal with ded strength. 


1 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
| pyra 
Present woek en 
Iaruo. ЖАМИ. Jan. 25th, 
1905, 
| Highest. Lowest 
67,108 African Direct Telegraph, 4 Ф Debs. ee ee ee ee ee ee 
96,006 | Amason T „а Nos. 1 to 95,000 оо oe A Ке к 1 : 
119, 9000 Do. 0, 6 % Dens. ов, 1 to 1,960 Bed. ee ee е ee ee . ee ee е» ee 
788,840 Anglo- . . ee ee ee ee Btook ES ee ee 
8,106,680 Do, do, do, 6% Pref. 2s T ss „ Stock 6% % 104 1014 
6,106,650 Do. do. ; f 2 (eb tee 2s * 18 10 
Chili one, Nos. 1 to 44,000 ee ee LA ee ев ee 6 oe 6 — x oe ee 
1,841,909 кек do. Sterling 500 year 4 95 Deb. Stock Red. "T А ae : 9 96 964 95 
A Пе. Telotrapb, Ord ee ee oe ee ee ee ee ee ee oe 
ә Direot 8 3 ee ee ee ee ee ee . ae ee 
6,000 о о Due Fret. ee eo ee ce ее ce ri al 855 P 
08,000 Do. do. & Debs. se ee ee ee ee oe ee ee ee 
60,7108 | Direct United States Cable 0j 10] 10: 
4008855 ä Ori н, „Bob., within Nos, 1 to 1,900, Rod. ee ee oe э» 
66 se ee oe ee se ee 185 
1,986,685 Do. Pref, Btook ee ee se se . ee . 37 89 87} 
2,604,045 Do. n Mort. Deb, Stock Red. ve ee ee ry) ee ee oe 07 es 
000,000 284 Cina Telegraph ee ee ve 18 
20,0003 Do. 4 96 Deb, Stock 08 106 
000,000 | Hastern & van iu a [reb riii Nos. 1 40 8,000, red. 1900 z = 
00.00 до, 4 % Rog Bs, Dh Nos. 1 bo 8,000, red. 1900 E 
18498 | Giobe Telegraph and is E es - oe 105, 
189,041 do. 6 96 Pref. s ME ә Mg 
190,080 | Great Northern DNA кш 
50,000 Halifax and Bermudas жа мов Debt., Wiata MON 
17,000 European Telegraph oe ee ee 
72,680 | Monte Video Telepbone Co., Lid., Ora. ШЫ М ш P 
1,888,886 | National Т phone, Pret, Stock `. бо эе ^ wi 108 
1,960,067 Do, 0, Det. Stock % ee Tos 108 
15,000 Do. do, 69 Cum. lst Frei. 1 
4000 ро do 5 7755533 : % 
on-cum 
600, 0008 De. do, Deb. Stock Red. vs ks А 
680,588 Do. 10: р. Brook Rad. vs аа 101 
1,000,000 Do. do. Por nu all paid 
179,818 Oriental and Elec. Nos. 66 171,004 шу paia * 
66,000 0 . 0. 
100,000 Pacific and European Tel, 4 % фам, Debe, 1 % Ex 
8808 | Su e Truss . e 
68,0000 | United River Plate s6 oe Е 
40,000 Do, do, 6 95 Oum. Pref., Nos. 1 to 40,008 
17999471 Do, do. 5% Debs... .. .. wi 
MONS | West s 
80,008 | West Coast of America, 1 $0 80,000 and 68,001 to 58,008 8 
150,000] | West Coast of Ameri oa Debes., 1 01,500 guar. by Bras, Bub, Tel, 82 Ж 
207,980 Weste n L (T) 08. 1 to 901,980 ee ee ee 18). — 184 
75,0808 D» Я (ур tod ostis, 10% js os E Е 
490,000 Do. do. 4 % Deb. Stock Redl. а is 2, 
88,801 West India and eo oe ee ee ee oe Ы eo 
04,668 Do. do. do. 6 % Cum. 1st Pref. өө " 
4,009 Do, М 6 % Cum. 304 Pret, ee | 
80,0008 Uo, do, 6 Debs., Nos. 1 to 1,809 ee "s 
ELECTRICAL BAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 | British Aluminium 7 % Cum. Bs лей” Ce 09% ; 
10,000 Do. do. Le Cam, Pret с. ee Red, ГЕ) ee eo 
000, 0608 Do. do. 696 In ee ee rx) ee av E 
100,000 | British Rlectrio Traction 25 m өө os ee ee 1 91 
100,009 Do. do 6 Cum. Pref. ee ee ee es ee в 
00000001 | Do. 5 & Perpetua) Debenture Stock 4 bs 
Do. do. 4 2nd Deb. Stock Red. ee ee ee ee 96 984 А 971 
100,009 British Insalated and Hels Cables ee ee oe ee ee ee e 
100,090 Do. do. 6 Prof. ге ee ФФ ee ee 
60,000 Do. pre lst Mort, Deb. Red.. 
18 f Do. do. E ee l 7 vs os ee 
Brush Blectrical Engineering, sj ee oe ce ee 
180,000 Do. do. Non-cum, 6 95 Pref. .. ae xs 
196,000] Do. do, Perp. Deb. Воск .. .. T 
19,00 ро. do, Perp. 8nd Deb, Stock .. e? 
85,009 Oallender's Oable Construction ee eo ee ee ee 
40,000 Do. do, do, 6 Cum. Prei. ee oe ee ee 
90,0008 Do, do, do, ий Mort. Deb, Stock Red.  .. 
1,880,014 | Central London Railway, Ord. ёс iode. e же. DES 
Do, do, 4 Pret, Stock .. ee oe ee eo 
do. Def. ee ee ee es ee 
Rail 60 ee eo ee 


wa ee ee 
Orompton & Nos. 1 $0 000 V ee, tee 
| Do. 6 Mon, B Debs. 10 900 of 4100, and 
Jie 49 ю 90,961 
а Swan United Moo. Light, W shares, ot Sito 


ИН 
g 
E 
g 


Do. 
844,038; Do, И Deb. Seok 
100,000 Do. do. T b Вой Prov. Cer, ап p. 
19,100 | leotrio Construction 1 to 113, 77 kee мш " lee 
01,900 ро, do. 1 Cum. Pref. 1% ее ee ee 
62,5008 | Do. do. 4 € Porp. 16% Mort. Stock .. .. 
%,000 | General Bleotric Co, (1900), 696 Cum. Prem. 
20000 x 10 Mort, Deb. ЫМ. Xu lo чє 
Henley's 0 0 Telegrap or 5, е өө oe ee ee ee 
100,000 ы ) do. Pref. ee ese ee ee 
90600 ri. Deb, Stock ee ee 
Indie- Rubber roha & Telegraph . ee . 
„банер о. 4 % 1st Mort, Deb. 


T Do. do. 0 
шою zm Do. ‘Pref, io paid NE ыш 
150,000 тү шиси ин 1 o. Bs, "Nos, i. о 1,800. Red, 1900 
Waterloo’ Ону Halway, Ord. Dico a ee 


ee ee 


є From Manchester Bbare List. 


t Quosetions on Liverpool Btock Exobange. — | Unless otherwise seated all shares are fully paid. 


' A penod of nine months, 
(Bank rate of discount 3 per cent. (April 21st, 1904). 
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SHARE LIST OF ELEOTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY .COMPANIES. 


issue. | BAM, 


20,000 : о. Pref, КЕ 
960,000 | Central Electric Supply 4 % Guar. Deb. оок... .. .. .. 
60,000 Croes and und «y Supply es ae - 
10:000 Do. 20. Oy U dertaking " d Qum. Prei. 
. 0. n ee 
40,000 Do. do. 9 se ee ee ee 
445486 *Oh Do. Sue Dob. Stock Red. ee ee ee ов 
elsea Dilectricity u f: e ee 66 ee ee ee 
— Oi i London Е! — % Deb, Btook Red. | 110606  .. e 
о еб o == ee ee 
Дню d e ie MEE 
800,000 Do. Deb, Brock: Вер, Üss Certs., all paid .. is 
40,000 Oounty ot London Lighting, Ord. 1—40,000 .. ee ee 
20,000 i Do. do. do. E 6 96 Pref., 40, 001 —00 oe 
400,000 Do. do. Deb. Stock .. sė бе Жө "x 
7903 пе. i dot 2nd n, Ord. ta xs чИ - АР 
Edmundson's Electric Corporation, Shares ae se 
800,000! D. do. ‘ 4 Ist Mort. Deb. Stoch >. 
* * e 0. y ee 
21,000 and ешш сю "T 
50000 А o. 1% Debenture Stock .. 
London Blectric B 3 $ ted, Ord. ee se ee 
49,940 po А до. 6 96 Pref, .. e 
250,0001 i do. 4 9 1st Mort. Deb. Stock Red 
100,000 Metropolitan воші Bupply, 1 to а $ sa ee T 
| 71,106 Do. do. Cum. Pref. 1—71,106, £8 paid ee 
290,000 do. 1st Mort. Deb. Stook as ee 
960,0003 do. Mort. Deb. о Red bo 
10,668 | N Hill Electrio Ligh Vis sö s 
69,000 . do. от lst 1n Mort. П Deb. ee ee ee 
юш be do. | Pret, 0,081 to к 40,080 
100,0001 Do. . Deb. Stock н 
:12,000 | Smithfield Markets Electro eng, On. vs i» 
50,000 Do. do. do. 4% Deb. Btock oe e 
66,000 Bouth London Electricity BSapply, Ord. "T s 
100,000 | South Metropolitan Electric Light and Power T ss 
60,000 (Late Blackheath and Greenwwic ret. АА 
100,000 Dist. E. L. Oo.) ш ы Stock 


000 | Urban Electric B Ord. 
80, Do. apply, O 


80,000 5 % Com m. Pref. So 
000 do. 44% lst Mort. Deb. Stock Red өф ee 
110,000 . Westninsiee Electro Баррі Ord s es % - 
98,141 Do. Б % Cum. Pret. 
* Bubject to Founders Shares. 


90,000 ныша о Кешеп оо ОМ Бир ae Con ЖОЙ T 


aote tons week ended 
Share, | l three years an. dam. | Jan Zah- |Jan Аһ 1905 
А А 09 1904 ü : 5 Highest. Lowest 
5 № 100 102 10 — 102 a 
a i o% oe 105 —108 106 —108 А 
dH taa ү” 1 4| $ 
5 ee ee . b b 
6 ee oe ry 4 xi b b 
mba | SL SEE |ы | Уч 
ee е ee 121 —195 131 —196 ә 
10 ee 13 -— 1 19 — 12 1254 * 
ee е Ф e 101 — 110 107 —110 
Stock 101 —108 101 —108 103 oe 
5 19$ | 7% 1— баха uds 65 | .. 
100 10 : 2 м6 -108 xd "6 — 108 " 5 
вск le А 1 am 108 5 às 30 
б ;: is < 5 = і| .. 
А А А 
6 ee . 8 m = 4 
ee ee ee ee 110 =a 110 —115 oe ee 
пох 6% 6 % ee =? m i = 163 96 ee 
100 102 —104 103—104 1004 E 
ML | 1i% |e | mE 14 MP 184 
б ee 9 — 9 ee МО 
Btock к vx 85 „ уч А 
1 • . 5 Е h — 1 2 . 
1 : A 1 LE 1А с 
- ee ee ee Ий "А NI — 8 10% e 
eis ae ee At ы: * = 6 5 
100 ни 110 105 —107 6 
р 19 % | 18496 14% y: ~ 18 — 1 18% 


t Unless otherwise stated all shares are fully paid. 
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MARKET QUOTATIONS, Wednesday, January 25th. 


i 
: 


И CHEMICALS, &о. Price oe Des: METALS, Ko. (continued). " Price Deo. or Ine. 
а Acid, 0 ee ee per ст. ` ee Copper Sheet ee ee ев рег 
в ” Nitric . ee es ee per ст. gj. ee 5 » Rod.. ee . per ton 0 
4 „ . ec ` os per om. 23 ee © н  (Kleotrolytio) Bars .. per ton 470 10 ya 
a- „ Bulphurle .. ёе ee per owt. 50 эө в ” .. per ton 691 , 
a Ammon Sal per owt, A T © 55 " . per ton £81 ès 
a Ammonia, Muriate (crystal) .. per ton 10 МА © 5 " H.O. Wire per Ib. ond, . 
а н BBW . е рег ton 480 T f Bhonite Rod e. 5 >». Per lb. 
a Bleaching powder Р .. рег ton &5 5 is Sheet o wa Ib. eo 
4 f ” per 
a Bisulphide of Carbon ee рег ton 215 ee п German Silver Wire .. ee per lb. 16 T 
a Bora. e ee ce per ton 218 die h Gatte-percha fine Е . per lb. 6/- ° 
a Benszole (00 ) ее ее ec per gal. T- ee р йети, гага йе, oe per ib. 5/2 to 5/8 ino. 
2 „ боб ж) s A per gal. 6/6 T „ . рег ton 218 . 
а Dopper EDEN „„. per ſon 498 n $ Pig (Cleveland warrants) per ton 48/- 1/8 дев 
а Nitrate e А ee per ton 495 oe $ : according to sise per ton From 411 РА 
а " Piao: oe ee per ton £81 T $ „ rhum vy .. oe рег ton 41/6 to 50 oe 
s us «s E ede gw = $ ,, Wire, galvanised No.6 .. per ton PEL 
3 "160 С), * . 5% Ёз p Lead, English Ingot .. .. porton % 118 Sie des: 
a Potash e рег Bd. T б " „ per ton 414 2 6 b / dec 
s nl aue per ton 219 Manganin Wire Мо. W ee per lb. 8j- ee 
а ee ee m өө per cwt, 165J- ee p . Mercury ès e e per bot. 47 15 ee 
1 .. per ton £4 10 4 Mica (in original cases) small per lb. 64. to Ц ee 
a Bulphur, Sublimed Flowers .. per ton 26 10 "P 4 „ si » m per ib. 2/6 to 4j- es 
а м Recovered ee ee per ton A5 10 ee 4 П » ? e per Ih. 4/6 to 8/6 ee 
а 97 ашр ee ee ee per ton 85 m p Bronze, plain per ib. 1/0} to 1/8 ee 
a Boda. Caustic (white 70 90) ee per ton 810 15 „ә Р „ bers & per ib. 1/03 to 1/8 . 
а 50 Crystals oe ee ee per ton 43 oe p T » strip & sheet per ib. 1/3 oe 
& Ti Bicbromase, casks.. es per lb, Nd. өө 0 reyes „ eo per om 81/6 
i Blicinm Bronse Vine desea — не 64.439 
&oc'd' өө 
METALS. &o. T 6 19 ' 19 = base ee ео ке "кз oe 
1 in ton love .. per ton 4190 "s 5 eee . porton 4105 } £1 deo, 
ton lots per ton £168 её Wie нок LM: oe per lb, 174 
Bheet, in ton lota .. per ton 4166 уз p White Anti-friction Vital- 
. per ton 448 to £140 E “White Ant" brand ^. person | 44810 488 A 
спа rolled metal 01%) basi per jb: d. єє j Tarna, 100 Grey оноп, OH нун perm 8а. es 
IL . ee ee ee 
е n w (soliddrawn).. .. per lb. d. ae і | B ply 10 ibs. Russian Der Ih. ee 
PCM Vire, basia .. per Id. 7а. ER „ 10 Ibs, Russian, single .. Per Ib. А 
"dicc Tubes изам): RN те T s ize: eure Vieille M. niagnebad.) per ton 499 16 . 
ee 0 oe n e LJ n 
e Сор Bars (best selected зе toa о E 3 А Аы 


ассо ыг supplied by Messrs.:—e G. Boor & Co.; b The British Aluminium Co., Ltd. 1 e 'Thos. роон & боп, Lied.; d F. Wi & Bons.; e Freder 


dia-Rubber, G.P. and Teles. Works Co., Lid.; g James & 


Oo., Ltd.; k Moris Ashby, Lied.; т W. T. Glover & Co., Ltd.; » P. 


& Sons; o Johnson, Matthey & Co., Ltd. ; р The Phosphor 


ggins 
Edward Till & Co.; € Bolling & Lowe; j Walter Н. "Hindley an 
Bronse 


Motor Tires.—The new Swinehart-Clincher Col. cave 
type of tire, for which a life of 7,000 to 8,000 miles is guaranteed 
by the makers when running over ordinary roadways, is about to be 
placed on the English market by the Swinehart-Clincher Rubber 
Manufacturing Oo., of America. It was recently exhibited in Paris 
by the Oldsmobile Co., fitted to care. In order to secure resiliency 
the new tire is made “Concave,” so as со be springy when running 
over rough roads, and has already been adopted on the new 1905 
cars, by the Oldsmobile Co., of America, who, we are infurmed, bave 
placed a large contract for use on their touring and parce! delivery 
vans now bring exhibited at the New York Motor Show. We learn 
thet Mesers. Shippey Bros. have been jappointed sole importing 
agente, and that arrangements bave been nade with Messe. Smith, 


—R 


Parfrey & Co, of tbe Pimlico Wheel Works, to build artillery 
wbeels ot any diameter and ty pe of hub used by motor-car builders, 
and specimen wheels will be on view at Olympia fitted on several 
cars of English makers. 


Belfast Tramway Engines.— Messrs. Combe Barbour 
are building three vertical triple high speed engines of the enclosed 
type for this tramway power station, for direct coupling to West- 
inghouse generators Each engine will develop 1,550 в.н.р. at 
180 r.p.m. Steam is admitted by piston valves to all the cylinders, 
and forced lubrication is fitted througtout. The engines will be 
built at the Combe Bazbour works in Belfast. 
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THE TANTALUM LAMP OF MESSRS. 
| SIEMENS & HALSKE. 


Part J., by Dr. W. v. BOLTON. 


Tus firm of Siemens & Halske has for many years been working at 
the problem of an economical incandescent lamp, and it arrived a 
long while ago at the fundamental principle that the visible part of 
the radiation of an incandescent body increases progressively with 
its temperature. This warrants the axiom that the most economical 
lamp will be that whose incandescent material will withstand the 
highest temperature. 


Messrs. Siemens & Halske charged me several years ago with the 


task of discovering in their laboratory а material which should have 
а melting point considerably above the temperature at whiob in- 
candescent lighting becomes highly economical. so that fila- 
ments made thereof would not melt nor disintegrate at that tem- 
perature. | 

There is a number of metale, the melting points of which are 
known to be considerably above 2,000" C., and the task resolved 
itself into finding one which, while fulülling the above requirement, 
could be easily worked to form a filament, and would not bo very 
rare or difficult to procure. | 

The melting point of vanadium obtained by electrolysis proved 
too low for the purpose in view. Niobium had a considerably 
higher melting point than vacadium,. but not sufficiently high. 
Next tantalum was turned to. I reduced potassium tantslo-flaoride, 
nod found that the finely-divided tantalum so produced became 
fairly coherent on rolling, so that by this treatment metallic strips 
could be made of it. On the other hand, it was tried to bring 
tantalem oxide into the shape of a filament by mixing it w:to 
parami; and to reduce it directly iato tbe form of a metallic thread. 

these experiments there was for the first time observed a minute 
globule of molten taatalum, and thie globule was of sufficient tough- 
ness to permit hammering aud drawing into wire. Following out 
this observation, tantalum powder was melted in a vacuum, and 
then it was found that the highly-heated metal parted with the 
gases it contained. In this manner I produced my firet filaments of 
pure tantalum metal, whicb, however, were but small. When they 
had been used in lamps with promise of good results, an attempt 
was made to devise a definite process of purification. The 
potassium tantalo-flaoride was reduced to metallic powder; this 
powder contains в small proportion of oxide and of hydrogen which 
has been absorbed during the reduction. When the powder was 
melted in a vacuum the oxide and absorbed yas disappeared, and a 
reguline metal remained, and on carefally remeltiug this it became 

80 pee that no appreciable impurities could be detected in it. 

: chemical properties of this pure tantalum are very remark- 
able, and are of a kind to lead me to suppose that nobody 
before me bas ever had metallic tantalum in his hands. When 
cold, the material resists chemical agents strongly; it is not 
attacked by boiling hydrochloric acid, aqua regia, nitric acid or 
sulphuric acid, and it is also indifferent to alkaline solutions; it is 
attacked solely by hydroflaoric acid. Heated in the air it assumes 
а yellow tiot at about 400° C., like steel, and, also like steel, the tint 
changes to dark blue when the tantalum is exposed for some time 
to 500° O., or for a shorter time to 600° C. Thin wires of it burn, 
when ignited, with low intensity and without any noticeable flame. 
It greedily absorbs hydrogen as well as nitrogen, even ata low red 
heat, forming with them combinations of a metallic appearance, 
bat rather brittle. lt combines with carbon very easily, forming 
several carbides which, as far as they are at present known, are all 
of metallic appearance, but very hard and brittle. The product 
which Moissan has thought to be tantalum was clearly a carbide of 
this kind or an alloy of a carbide with pure tantalum, for Moisean 
himself states that his metal still contained j per cent. of carbon. 
Considering the high atomic weight of tantalum (183), 
it is obvious that a very small quantity of carbon 
suffices to carburise а relatively large quantity of 
tantalum. This view of the constitution of Moissan's product is 
confirmed by the properties he ascribes to the metal, namely, 
specific gravity 12:8, great hardness and brittleness; these are not 
properties of pure tantalum. When in the form of powder still con- 
taining, as previously stated, oxide and hydrogen, the specitic 
gravity of my material is about 14; when purified by fusion and 
drawn into wire, it has a specific gravity of 10:8. It is somewhat 
darker than platinum, and has a hardness about equal to that of mild 
steel, but shuws greater tensile strength than steel. It is malleable, 
althoagh the effect of hammering 1s relatively smali, so that the 
operation must be rather long and severe to extend the metal into 
a sheet. It oan be rolled as well as drawn into very fine wire. Its 
tensile strength as a wire is remarkably high, and amounts to 95 kg. 
per square millimetre, while the corresponding figure for good steel 
is 70-80 kg., according to Kohlrausch. 

‘the electrical resistance of the material at indoor temperature is 
0:166 ohm for a length of 1 metre and a section of 1 sq. millimetre 
(epecific conductivity as compared with mercury 6:06); the tem- 
perature coefficient 1s positive, and has a value of 0:30 between 0 
and 100*0.; at the temperature assumed by the incandescent fila- 
ment ш the lamp at 1:5 watts per с.р., the resistance rises to 0 830 
ohm for a length of 1 metre, and a section of 1 sq. millimetre. The 
coefficient of linear thermal expansion between 0° and 60° C. is 
00000079, acoording to experiments made by the Imperial Normal- 
Aichungscommission. Fusion is preceded by a gradual softening 


* Abstract of paper read before the Elektrotechnische Verein at 
Berlin, by Dr. W. v. Bolton and Dr, O. Feuerlein, January 17th, 
1905. 


in diameter, and for a 25 Hefner с.р. lamp a 


which appears to extend over a range of temperature of several 
hundred degrees. 

The specific heat is 0:0365, so that the atomic heat is 6:64, which 
is in accerd with the law established by Dulong and Petit. | 


Par? II., by DR. O. Fron AIX. 


As soon as Dr. Bolton's experiments showed that the originally 
brittle tantalum could be made ductile enough to draw into wire by 
the usual methods, and that this wire could be bent and coiled like 
а thin steel wire, 16 became possible to test it thoroughly as to its 
usefulness for incandescent lamps. 

The first triale, with wires of about 0'3 mm. diameter, gave most 
promisiog resulte. à 

The first tantalum lamp that proved to a certain extent satis- 
factory, in that it admitted of an exact measurement of the electric 
and photometric conditions, and stood a burning test for some time, 
was completed just about two years ago, viz., on December 28th, 
1902. This lamp had a bow-shaped filament made of the first wire 
drawn of tantalum. The diameter of tne wire was 0°18 mm., its 
effective lighting length 54 mm, its electrical resistance when cold 
0°29 ohm. This corresponds with a specific resistance (1 ш. 
length, 1 ал. mm. section) of 0:331. The photometric measurements 
made at 2, 1 and 1 watt per Hefuer ea adle- power showed preseures 
of 4 9, 4:96 and 5:9 volts, inte nsities of current of 5:0, 546 and 6:2 
amperes, and illuminating valaes of 11, 18 and 37 Hefner candle- 
power respectively. Oo beiog burnt at 1 watt per candle-power, 
the lamp had a life of 20 hours, during which it strongly 
blackened. : | 

In proportion аг the chemical and mechanical process developed, 
апа the material became purer, and the wires more uniform, the 


. resulte obtained with the lamps also improved. The lamps lasted 


longer, and blackened less. At the same time, the specific resist- 
ance decreased uutil it dropped to the present figure of 0:165 for the 
pure metal. Itis clear that the material used for the first lamps 
still contained a considerable quantity of e RT 
niobium and carbides— which caused the strong dispersion and the 
nearly double specific resietance. 

From tbe dimensions of the filament used in the first lamp, we 
could oalculate that, with this rather impure material, we should 
require a filament about 520 mm. long and 0°06 mm. in diameter, for 
а lamp for 110 volts, 32 Hefner с.р. and 1'5 watts per o.P. These 
unusual figures incressed when the specific resistance of the material 
had diminished to the present value of 0:165, at which for a 32 
Hefner ор. lamp a filament about 700 mm. in le x 0'055 mm. 
ent of aboat 
650 mm. x 005 mm. diameter was required. 

Ia July, 1903, wa the first tantalum lamp with a 
filament of about 005 mm. diameter. It had a bow-shaped filament 
54 mm. long, and ite measurements were 9 volte, 0°58 ampere, and 
8:5 Hefner О.Р. at 1:5 watts per c.p. On the basis of these figures, 
а lamp having the same quality and diameter of wire, and at the 


Fie. 1. 


same economy on а 110-volt circuit must have a filament 650 mm. 
long and would give 43 Hefner o.P. illuminating value. 

The experiments thus far bad proved without doubt that the 
task of producing lamps for 110 volts anda maximum of 25—32 
Hefner O.P. was not an easy one in several respects. We had to 
solve the problem of suitably and reliably fixing a filament rather 
more than 2 ft. long witbin а glass globe which should not exoeed 
n any great extent the dimensions of the usual incandescent 

mpe. 


* One Hefner c.P. = 0'885 British o.P.— Epe. E.R. 
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Like all other metallic filaments which have hitherto been used 
for incandescent lamps, the tantalum wire presents the difficulty 
that it softens sensibly at the temperature corresponding with 
1°5 watts per candle-power. То use loop-shaped or spiral filaments 
similar to the carbon filaments of the common incandescent lamps, 
was therefore out of the question. Nor did lamps made with bows 
of corrugated wire (fig. 1) or of plain or corrugated metal ribbon give 
satisfaction. : 

It soon became apparent that the one road to success lay in the 
direction of dividing the filament into a number of short straight 
lengths, supported at their ends in insulated holders. In this 
manner we succeeded at last, in September, 1903, in producing the 
first really serviceable lamps for about 110 volts. 

This lamp is illustrated in fig. 2, and it'will be seen that it 
contains two glass lenses cast on to a central wire holder; eacb lens 
carries laterally 12 arms having small hooks at their ends, and insu- 
lated from each other. Through these 24 hooks the thin tantalum 


Fic. J. 


wire is drawn up and down between tbe two lenses. This is 
believed to the first metallic incacdescent lamp for nearly 110 volts 
which, like the common carbon glow lamp, can burn in any position 
whatsoever. This lamp supplied about 30 Hefner c.. on а 94-volt 
circuit at 1:5 watts per candle-power. It lasted for 260 hours, and 
lost during that time 9:5 per cent. of its illuminating value. 

About the middle of October, 1903, we succeeded in making the 
first 200-volt tantalum lamp, wbich was of a design similar to the 
lamp just described. 

In the course of further development, the form df the frame of 
wire filament for tbe 110-volt lamp went through different stages, 
the principle of sub-division being always followed. Among other 
constractions we tried some in which, instead of one long filament, 
а number of short pieces of wire were fixed on а supporting frame; 
those pieces, connected in series, made up the total length required. 
Fig. 3 representa a lamp thus constructed, the wire being joined 
obliquely in 16 straight pieces between two insulated supporting 
stare. Buch lamps offerthe advantage that short pieces of filament 
can be used in the manufacture. Bat they are only reliable if the 
wires used in the same lamp are absolutely uniform in diameter 
and quality. In the end we arrived at the sbape represented ia 
fig. 4, for 110 volts, 25 о.р., and 1'5 watts per Hefner ОР. 

In this form, differing from most of the previous constructions, 
the central support consists of а short glass rod carrying two lenses 
into which the arme, bent upward and downward in the shape of аа 
umbrella, are cast. The upper star has 11, the lower 12 arms, each 
upper arm being in a vertical plane midway between the vertical 
planes in which two adjacent lower arms lie. Between these 
arms, which are bent into hooks at their ends, the entire length of 
the filament is drawn zigzag. Its extremities, held by two of the 
lower arms, are connected with the foot of the lamp by means of 
platinum strips. ; 

The standard type for 110 volts, 25 Hefner O.., and 1:5 watts 
per ОР. has a filament 650 mm. long and 0:05 mm. in diameter, 
The weight of tbis filament is 0:022 grams, so tbat about 45,000 
lamps contain together 1 kilogram of tantalum. 

The shape of the glass globe is adapted to the frame described 
above. Oare has been taken to make it of a size not exceeding the 
usual maximum dimensions of common incandescent lamps of the 
same candle-power (25 Hefner c P., 110 volte). 

This shape offers a number of noticeable advantages. In the 
first instance it is very stable, aod will stand severe shocks without 
damage to the lamp. A considerable number of such lamps were 
sent across the sea to test their resistance to the hardships of trans- 
port, and came back unhurt, although they bad been packed just 
Jike common glow lamps, and no special care had been taken at 
any time in their handling. The lamp barns, of course, in any 
position, and can therefore be held in any kind of fitting. The 
light is white and agreeable; ite effect is particularly steady if the 
lamps are provided with ground glass globes. 


Numerous trials for lengthy periods of time, at rates varying 
withia the range of 1 to 3 watte per O.P. have proved the vast 
superiority of the tantalum lamp over the carbon filament lamp under 
equal electric and photometric conditions. Expressing this fact in 
figures, we can state that the tantalum lamp consumes about 50 per 
cent. less current, at the same voltage, with the sama intensity of 
light and the same useful life, than the carbon lamp does, or that it 
supplies about double the light of the carbon lamp with the same 
consumption of current; while at the same economy the life of the 
fantalum lamp is several times that of the carbon type. Moreover, 
at an initial load of 1:5 volts per Hefner o P., the tantalum lamp bas 
an average life quite sufficient for all practical requirements, so that 
this rate of consumptien bas been standardised for the 110. volt 
lamp. Trials at a load of 1 «att per Hefner ср also proved that 
the lamps had periods of life of several hundred hours, but iu 
that case the lamps were very seositive to variations of pressure, 
and often showed an early decrease of illuminating value. The 
useful life of the tantalum Іатр — e, the life within which it loses 
20 per cent. of its initial illuminating value—averages between 400 
and 600 hours at 1:5 watts per Hefner O P.; some specimens have 

roved to have а useful life of more than 1,200 hours. The absolute 

ife amounts to an average cf 800—1,000 hours under normal 
working conditione. Further, the tantalum lamp blackens bat little, 
unless it has been strongly overheated during work in consequence 
of partial short-circaiting of the filament. 

It is very in to observe the behaviour of the tantalum 
lamp during the whole course of its life. The first fact worthy of 
mote is that, like some carbon lamps, the illumiosting value 
increases at the beginning, generally after a few hours, by 15 to 


20 per cent. In the same way the consumption of current rises by 
about 3 to 6 per cent, while the consumpticn of power drops to 
13 to 1:4 watts per o.p. After that, the illuminating value 


gradually decreases, while a corresponding increase of the oon- 


sumption of power occurs. 

The average behaviour of the 25-с.р. lamp at 110 volts, with 
reference to its various period: of li’e is sbown in the following 
table :— | 


Intensity 
Life of light Consumption Watts per 
hours. Hefner c.r. in amperes. Hefner с.р. 
0 25—27 036—038 15—17 
5 28—31 0 37—0 39 18—15 
150 05—97 0:36 —0:38 15—1:6 
300 22—24 036—033 16—17 
500 90—22 0:36—0 38 19—20 
1,000 18 —20 0 35 —0:37 21—212 


The initial increase of illuminating valne, and of current con- 
sumed, is, doubtless, caused by a change in the structure of the 
tantalum wire, this change being accompanied by a reduction of 
тевіфапое, and, consequently, of the phenomena resulting there- 
from. 
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While the fresh filament has a perfectly smooth aud cylindrical 
. Rurface, the latter acquires a peculiarly glistening aspect as the 
filament grows old, so that a lamp that has served for some time 
can be readily distinguished from a new lamp. When looked at 
under the microscope, the filament that has burned fora length of 
time shows а clear tendency towards contraction and the formation 
o! drops or beads. 

Fig. 5 is an illustration of а piece of filament in its fresh state, 


and of the za ne f piece after 1,000 hours of service, in both cases 


Fia. 5. Fic. 6. 


100 times the natural rize. The gradual shor'eniug of the filament 
oan also be observed in the lamps themselves, and offers a further 
indication of the time of life of a lamp. 

Fig 6 represents the filament frame of a new lamp. It will be 
noticed that the tantalum wire is led up and down, and bangs l»ose 
on the supporting frame ia easy wide arches without sharp bends. 


Bot after bring used for some time the aspect of the lamp ie quite 


different. As shown in fly. 7, the wire has contracted, the wide 
ae bave disappeared, and sharp-pointed angles have taken their 
pla^o. | 

Mos“ peculiar is tbe behaviour of these lamps when the filament 
has burnt through. While with all otber incandescent lamps the 
buroing through of the filament is tantamount to the econcmical 
deafh of the lamp, it may happen with tantalum lamps that they 
burn through several times without beiog spent; on the contrary, 
each burniogthrough is followed by an increase, often considerable, 
of the illaminating value. Tals pecaliar result is due to the fact 
that in many cases a broken wire comes in contact with its neigh- 
bour, во that the circuit is again es'ablished. A part of the filament 


Fio. 7. Fic. 8. 


is thus cut out of the circuit, and the lamp consequently burns more 
intensely, and sometimes even too intensely, in which case, of 
course, only a short span of life is left to it. Yet we bave had 
more than one lamp under observation, the filament of which broke 
for a first time after a short period of service and then broke 
repeatedly, but notwithstanding this the lamp lived more than 
1,000 hours. We have often succseded in rendering a lamp with а 
broken filament serviceable again by tapping it, to bring the broken 
piece into contact with its neighbour. Fig. 8 represents the frame 
of a lamp where the filament was burned through in three places 
and yet continued to do service. For the sake of clearness the back 
spans of the filament have been omitted in the drawing, while the 
front spans which were carrying the current, are drawn in specially 
heavy lines. 


b 


It must fnrther be mentioned, thet, after serving for some time, 
say, 200 to 300 bours, the tantalum filament loses a great deal of ita 
mecbanical strength ; while tantalum wire, when new, has a greater 
tensile strength than steel, it becomes brittle and will break entity 
in tbe course of its life as a filament. It is, therefore, advisable, 
when lamps have served for some time, not to remove them from 
their old fittings and put them into new ones, ач that might easily 
cause tbe filament to break. New lamps are not very sensitive to 
severe shocks, even while Lurning; but when this alteration in 
the filament has happened it is well to preserve ‘bem from shocks. 

Of special interest to the incandescent lampwaker is the behaviour 
of the tantalam lamp under a heavy overload. As was to be 
expected, tbe trials made in this respect have also shown a great 
superiority of this lamp over the carbon lamp. It has been ascer- 
tained that tantalum lamps for 110 volta, 25 Hefner с.р. and 1:5 
watts per o.. only burn through at 260 to 300 volts, if the voltage is 
increased slowly and graduallv, while with carbon lamps designed 
to work under the same conditions, nothing like that Ogure can be 


obtained. The superiority of the tantalum lamp over the carbon 


lamp with regard to less blackening of the glass globe can also be 
proved in a faw hours by means of comparative burning tests at 
about 30 per cent. overload. ö ; 

Another advantage of the tantalum lamp over the carbon lamp is 
that the resistance of tantalum, like that of all other metals, strongly 
increases with the rise of temperature, while carbon is known to 
diminish in resistance when it is hot. е 

In fig. 9 the variation of the resistance of tantalum aud оё carbon 
as а function of the limp voltage is graphically repre:ented, 100 
being a*sumed as the valus of pressure aud resi*tanoe at the load 
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of 1:5 watts per Hefner o. p., so that for each per cent. of variation 
of the pressure, the respective percentage of variation of the resíst- 
ance is shown. 

It will be seen, in the first instance, that the resistance of tan- 
talum increases to more than five times its original value during the 
transition of the material from the cold state toa load of 15 watts 
per Hefner о.р., while the resistance of carbon decreases with that 
change to about ore-half of its initial value. It will farther be 
noticed that, even at a higher load, the resistance of tanta'um goes 
on rising, while the resistance of carbon keeps dropping. Therefore, 
the increase or decrease of voltage will cause the intensity of 
current, and with it the illuminatiog value, to rise or drop ata 
quicker rate in the carbon lamp than in the tantalum lamp, and 
consequently the latter is less sensitive to variations of voltage than 
the former. 

Having thus related the whole history of the development of the 
tantalum lamp, and fully entered into a critical comparison between 
it апа the carbon filament lamp, we need scarcely add tbat we do 
not intend, of course, to be satisfied with the results which we have 
obtained hitherto. 

For the time being, however. and until a larger building has been 
erected for the production of tantalum, our firm hss resolved to keep 
to the type for which there is an immediate practical demand ; that 
is, the lamp for 100 to 120 volts, which gives 25 Hefner с.р. at 119 
volts, or will have a higher or lower illuminating value if worked at 
correspondingly higher or lower voltages. 

In conclusion, I would recapitulate the properties which we claim 
as peculiar characteristics of our invention, as follows:— — . 

1. The tantalam lamp bas a filament made of a metallic 
conductor, acd burns at once on being connected, without any 
previous heating. 

2.. The light-giving wire is prepared by melting in a vacuum, and 
drawing; it is tough even in the cold state, and can therefore be 
coiled and spanned when eold. 

3. A relatively great length of wire is placed in a simple manner 
within & bulb of usual dimensions. ; 

4 Tantalum ore exists in sufficient quantities, and can be easily 
procured. 

5. Bimilar principles of treatment can be applied to other metals 
of a veryihighimelting point. | 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


STREET LIGHTING BY ELECTRIC ARO LAMPS. 
Ву H. B. Maxwa tt, Burgh Electrical Engineer, Partick. 
(Abstract of Paper read at Glasgow, January 10th, 1905.) 


I» the requirements of effective street lighting are carefully studied, 
it will be found that what is wanted ie, not an illuminant that most 
affecta the eye, causing the pupil to contract so that other objects 
are indistinct, but one that illuminates the street and surroundings 
without this dassling effect, and also one that bas a maximum 
candle-power at an angle below the borizontal. For this reason arc 
lamps properly placed are infinitely superior to incandescent gas 


lamps, which, owing to the concentration and intensity of their 


light, the necessity for placing them comparatively low down, and 
owing to their maximum candle-power being at an angle above the 
horisontal, are one of the worst forms of lighting in this respect. 


It can undoubtedly be overcome to a large extent by placing the 


lamps much higher, but it is then necessary to increase the candle- 
power by grouping some three or four mantles together at a great 
increase in cost, in order to avoid the shadow caet by the pole in 
this form of lighting, and to provide sufficient candle-power to 
efficiently light the street at these heights. 

An example of this form of lighting may be seen in Victoria 
Street, London, in the city of Westminster, and the reports of tests 
of the various forms of lighting in that city, carried out by Mr. 
Bradley, the city engineer, show that the average cost per candle- 
power per annem is the lowest in the case of arc lamps supplied by 
the Westminster Co. even at the high rate of £22 per leap per 
annum. 

In certain streets in Partick as many as six 3-ft. incandescent gas 
burners bave been displaced by each 12j-ampere arc lamp, with the 
arc 2b ft. from the road level. With the gas lamps there was 
undoubtedly plenty of light, but objects on the road between lamps 
at a distance of 100 or 150 yards were indistinct, and in some cases 
quite invisible, whereas with the arc lamps similar objects were 
quite clear when 300 yards distant in straight streets. Barely this 
is the form of illuminant required for street lighting, for both police 
and traffic purposes. 

The chief reason that arc lighting has not been more extensively 
used for street lighting is that station engineers do not charge low 
enough rates to make it commercially practicable, probably because 
they do not realise that street lighting has a load factor of over 
42 percent. Arotber reason is that, when a station engineer geta 
a street or two to light, his main object seems to be to cram as many 
lamps as possible into the space available, so as to increare tbe 
revenue, with no oonsiderations of economy or of tbe most suitable 
positions of the lamps with a view to further extensions. . 

The first point to be considered is, whether open or enclosed arcs 
sbould be used. The open type is much superior for street lighting, 
as itis much cheaper to maintain, and the colour of tbe Jigbt is 
very much better. Only five enclosed lamps can be run in series on 
480 volta, as sgainst 10 open, if allowance is маде for tbe resist- 
ance of cables, &c., and a 6-ampere enclosed lamp does not give as 
much light as a 10-ampere open. Enclosed lamps also do not run 
well in series, 

A number of towns are now adopting smaller aro lamps for 
lighting their side streets, but the side streets require nearly as 
much light as tbe main streets in the majority of towns, and the 
decreased illumination can be st ffleiently effected by keeping the 
lamps a little further apart. The advantages of having all lamps 
the same size are-that all lamps are interchangeable, and only one 
stock of carbons and stores need be kept. The author is of opinion 
that tbe 10-ampere open type arc lamp, pendant from а swan neck 
or bracket, in ull streets will be found most satisfactory. 

Globes should be plain opalescent of such a density that tbe 
carbons are quite visible during the daytime, If the density is 
greater, too much light is cut off, and, if less, the light is not 
sufficiently diffused. 

The height of a 10-ampere arc from the ground level should be 
20 ft.; at this height the street is effectively lit, and the light is 
projected to considerable distances. 

The distance spart is not of such importance ss that lamps ehould 
invariably be placed at street corners so ss to get the waximom 
efficiency from the lamps. In main streets, where there are tram- 
ways, the lamps may be placed from 60 to 80 yards apart to suit the 
corners; in less frequented streets this may be increased to 
90 yards, and in side streets to 100 yards, or even more in special 
Cases. 


They should be placed on alternate sides of the road, except on 
curves, when they should be placed on the outside of the curve. A 
street lit with lamps staggered on alternate sides of the road is 
better lit than with centre poles, and with less obstruction to traffic. 
The use of tramway poles 1s not desirable, as the maintenance will 
be higher owing to vibration, and the higher ladders r quired, and 
failures will be more frequent. 

There is no economy in using lowering gear, except perbaps 
in crowded cities, where it may be necessary to send a second man 
cut with the ladder in order to prevent accidents. The capital 
cost of the lowering gears will be infinitely greater than the cost 
of ladders, and the maintenance of these gears must be exceedingly 


y. 

It is most necessary to control the street aro circuits direct from 
the station by separate feeders. By this means the whole is onder 
the observation and control of the station ataff, who can immediately 
tell from the feeder ammeters whetber all the circuits are burning 
correctly. Also, if a section of distributor fails, it is of great benefit 


not to have the street lamps affected, and vies versd. The arrange- 
ment with separate feeders obviates the necessity tur men switching 
on and off at all hours of the night, which is an extremely wasteful 
and blumsy arrangement. The extra capital charges, ёс, in the one 
case are very much the same as the extra cost of wages and current 
in the other. Time switches and remote control switches are un- 
aatis 3 

It is essential to have in the base of every pole an isolating 
switch and a substitutional resistance. An automatio cut-in must, 
of course, be provided, either in the lamp itself, or in tbe base 
of the pole. The author prefers the latter position, as the 
cut-in is then more accessible, and a third wire up the pole is 
unnecessary. 

There are various methods of charging for street lighting; in 
rome cases the lighting department borrows capital for the lamps, 
&c , and even maintains them, but for the purposes of this paper it 
is supposed that the electricity department borrows the n 
capital and maintains the lamps, the lighting department being 

on the estimated cost. All charges, both oanital and 
revenue, should be kept entirely separate from the electricity 
account except the item for current only. The street lighting 
capital account should include all cables, roadwork, switch- 
boards, &. 

The capital cost of installing 400 10-ampere arc lamps, with poles, 
resistances, cables, roadwork, switchgear, &c, will be about 
£24,000, so that the annual cost per annum, including all charges, 
will be— 


Total. Per lamp. 
7 per cent. interest, sinking fund an 
depreciation, on £24,000  ... .. £1,680 0 O £4 4 0 
Carbons—75,000 at EA 10s. dus 937 5 0 0 16 10 
Wages—Five mmers, repair hand, 
and mate єз nea vis 455 0 0 1 2 9 
Repairs, painting, &. zdi 125 100 0 0 0 5 0 
672000 units at 1d. per unit.. 2800 00 700 
45,972 5 0 £13 8 7 
ау 13 10 0 


The 7 per cent. allowed for interest, sinking fund, and deprecia- 
tion will he found more than sufficient, as the greater part of the 
capital outlay is for mains, feeders, poles, road work, and labour, 
which depreciate very little. If the money is borrowed at 33 or 
3% per cent., the remaining 32 or 3j per cent. for sinking fund and 
depreciation is sufficient t^ repay the loan in lees than 20 years. 

'l'he figure given for carbons can easily be attained if short ends 
are saved and used in tbe spring and autumn. It is advisable to 


trim full during the four summer months, as then half the trimmers 


can be put on other work. The figure given in the estimate can 
only be attained by using the very best carbons. 

The am«unt allowed for wages will be found sufficient in the 
majority of towns. Five trimmers bave been allowed for, being 80 
lamps per man; butin a number of towns, where the beioht of the 
lamps does not exoeed 20 ft., each trimmer can attend to 100 lamps, 
making 50 per day in winter. 

The question of current is the most important. The number of 
units allowed in the estimate is based on 3,500 ligbting hours per 
year. The only items that should be included in the charge for 
current for street lighting are the works oosts exclusive of wages 
(which sbould not be increased at all by the addition of а street 
lighting load) and interest, sinking fund, and depreciation on the 
capital oost for boiler, generator, and oondenser plant. The oost of 
all cables, feeders, and ewitchboards bas already been debited 
against the capital cost of the street lighting, so that £40 per Ew. 
demanded, even after providing for a small amount of spare plant, 
will be more than sufficient to cover the increased cost of station 
plant due to the street lighting. Eight per cent. interest, 
&o., on this sum will be a charge of £3 4s. per kw. per annum, 
which, at 3,500 units per Kw. per annum, works out at 0°22d. per 
unit, Any other items, such as insurance or office costs that may 
be increased by the addition of street lighting, will be amply pro- 
vided for by 003d., so that a station can supply for street lighting 
at the following rate :— Works coste — wages + 0 25d. 

If considered necessary a small addition to this price may be 
added for profit (every 01d. adding £280 to the revenue from 400 
lamps), but, in the author's opinion, no such increase is necessary, 
as the decreased cost per unit of coal, stores, and repairs (eapecially 
the last item), owing to tbe much better load factor, will in itself 
cause а considerable profit. It must be remembered tbat the above 
method of making up the cbarge is based on the works costs pre- 
vious to the adoption of an extensive street lighting scheme, and 
that the reduction in the works costs will not only affect the units 
for street lighting, but the whole supply from the station. 

There are 54 stations in the Llectrical Times reoorde, in which 
the cost per unit for street lighting, if worked out on the basis 
given above, would be from 0:576. to 1d. per unit, and which could 
therefore supply 400 10-ampere street lamps at prices ranging from 
£10 18s. to £13 10s. per lamp per annum (everything included), 
and yet the town with the lowest rate has no street lighting at all. 
In nearly all these 54 cases the charge actually made per unit is 
much in excess of thie figure (in some cases being four times as 
great), and consequently only a small amount of atreet lighting can 
be obtained. Of those that also have a traction supply tbe charge 
for this is invariably much lower than tbat for street lighting, 
although the latter bas a better load factor, requires no special 
plant, and, being a constant steady load, is not so severe on the 
plant. Moreover, in tbe price for traction supply is usually 
included capital and maintenance charges on feeders and awitch- 
boards. 

Quite a number cf the 54 towns are large cities, where arc lamps 
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сап be employed to tbe best advantage, and where a powerfu! light 
is essen and some of them have nothing but ordinary flat- flame 
gas burners which do nothing more than make the darkness 
From information received from about 50 towns, the average 
cost per lamp per annam of incandescent gas lamps, including gas, 
and maintenance, wages, uniforms, &c., but providing 
‘nothing for capital charges or for buying new lamps ont of 
revenue, is— : i 


Sioglei3] to 4-fs. burners ET .. £210 0 
Two is " e 00. 410 0 
Three 12 sí is» .. 015 0 


The candle-power of these ov the street after 50 hours’ use will 
respectively be 40, 70 and 100 C. v. - 

. There is not the slightest doubt that a very large number of 
towns can light their streeta with arc lamps as cheaply ae with 
incandescent gas, and with a large increase in light, provided the 
ато lamps are jadiciously placed and the whole scheme has been 
carefully designed. 

Again referring to Mr. Bradley's report, the average candle-power 
of а 10-ampere arc lamp with opalescent globe is 637, which, at 
£13 103. per lamp annum, works out at 5d. per О.Р. annum, 
a figure which could not be equalled by any other form of lighting, 
the {average obtained from incandescent gas lighting 
being 1s. even when taking the nominal candle-power of the 
mantle. | 

To emphasise thetimportanos of electric street lighting, it may be 
stated that, even in a oomparatively;small town like Partick, the 
-revenue from current alone from the 300 street lamps amounts to 
nearly £3,000 per annum, and in carrying out the scheme some 
£18,000 has been spent with manufacturers in this country. 


i 


ARMATURE REACTION IN ALTERNATORS. 


A PAPER was read on this subject at Glasgow on December 13th 
by Messrs. J. B. Henderson, D. Sc., and J. 8. Nicholson, B. c., 
dealing with the results of an investigation which they had carried 
out in the James Watt Laboratories of the University of Glasgow. 
The authors first discuss the theoretical aspect of the question, 
analysing the magnetomotive force due to the armature current with 
regard to the distribution of the armature winding over the соге, 
and calculating the resultant effect of the three phases of a 30-xw. 
three-phase alternator. The reaction is split up into demagnetising 
and crosemagnetising components, and a method of graphically 
pre-determiniog the load curve for any output is developed. 

To put their theory to the proof, the authors carried out an 
elaborate series of tests upon the generator at varions power factors 
and loads. Every precaution waa taken to secure accuracy, and the 
numerous curves given in the paper, representing the results of the 
experiments, show a remarkably close co dence between the 
calculated values and the actual observations, the deviations being 
negligible from the standpoint of the designer. 


ON BATTERIES WITH REVERSIBLE BOOSTERS. 
m Ву C. TURNBULL. 
(Abstract of Paper read at Newcastle, December 12th, 1904.) 
Some time ago I found it necessary to go into the question of having 


a battery and automatic reversible booster for use on the traction. 


lead at Tynemouth. The result of the investigation was the birth 
of the Lancashire automatic reversible booster, which was brought 
aut under the patents of Mr. McLeod and myself, by tl e Lancashire 
Dynamo and Motor Oo., of Manchester. In puttiog the machine 
iuto various stations a number of points have come up in con- 
nection with the batteries, which may be of use to such engineers as 
are putting down batteries for use under similar conditions. 

It has now come to be recognised that the best way to deal with 
a very fluctuating traction load is to put in a battery and reversible 
booster. The idea has gained currency that a booster should be 
асос to keep the lcad on the generator always at а steady 

ue. 

In some cases where the output is fairly regular from day to day, 
and where the maximum demand keeps within limite, this solution 
of the problem is quite good, and a very efficient and good working 
plant is obtained. In many cases, however, this solation is of no 
use at all The output varies from day to day. Likewise а large 
part of the day is slack, with a heavy output during certain hours 
only. If in addition to this we have heavy and irregular peaks at 
all times, we must solve the problem in quite a different manner. 
Constant load on tbe generators can only be got in cases where the 
load is similar every day, and keeps on fairly regularly throughout 
the day, and where the size of the generator can be fixed so as to 
pot out the proper amount of current every day at about full load. 
Of course, in many cases, а good deal сап be done by varying the 
number of hours that the generator is run, so as to provide jast 
the number of units required to meet the load and to keep the 
battery properly charged. 

The booster should bave very flexible properties. It should, 
indeed, fulfil the following requirements :— : 

1. When required, it should work so as to keep the load on the 
generator approximately steady. This will be needed when the 
demand for current is approximately equal to tbe output of the 


2. It should be possible to vary the apportionment of the load 
between the battery and generator. 
3. On a slack day with occasional peaks, the battery and booster 


. combination should be arranged to respond to the peaks only, and 


otherwise do practically nothing, so as not to overcharge the 
batterv. ! 
4. For periods of very light load, the booster and battery should 


do arranged to go on to the bus-bars without any generator. In this 


case the booster should be arranged to compound up to counteract 
the drop of volts in the battery. | 

A booster worked by the feeder corrents only will notifulfil these 
requirements, as such а combination will tend to take the load off 
the generator when the battery is fully charged, while it will be 
sluggish and unresponsive when the battery is down at iall in 
volta, 

Given a booster with the above properties, it is not difficult to 
arrive at the size of the celle. Thus with an output of 3,000 unite 
per day of 16 hours, we can do it with a generator whiob will give 


200 xw. as ordinary fall load, with, вау, а 25 percent. overload 


capacity to meet excessive and «ccasional rushes. We must then 
put in a battery which will be large enough to meét the maxi- 
mum load of the station when running in combination with the 
generator. ° 

The actual work done by the cells when working with & reversible 
booster is very little. We therefore want a cell which will do with 
very heavy discharges and charges. but that does not necessarily 
bave a large long-hour capacity. Durability is more important than 
efficiency. I have been informed that a cell to meet those require- 
ments can be made and maintained at about half the ordinary price, 
if it be aeked for. 

The possible variation of cell voltage is from 1'8 to 27 
volts per cell, the last figure being obtained with the fortnightly 
overcharge which makers recommend to be given to the cells. 
In ordinary werking the variation is from 1:9 to 2°5 volta. 
250 cells is a suitable number where the bus-bar pressure is between 
500 and 550 volts. 

It is necessary in working to ensure tbat the battery has just the 
right proportion of current put into it. ö 

The advice is sometimes given that the booster should be worked 
зо that the battery is charged every night at shutting-down time. 
This is impracticable without,an undue amount of attentior. The 
most practicable way that I have found is as follows: Daring the 
morning, when the generator is started up, there is usually a slack 
time, so that it can be arranged that tbe battery is mainly charging. 
The battery attendant should now go round and see that every cell 
gases up at the same time, and top up avy cells with water, if 
necessary. When the cells are full up, the attecdant should inform 
the engine room staff, во that the booster can be so regulated, that 
the battery can be discharged for atime rather than charged. When 


a little current has been run off, the adjustment can he made so that 


charge and discbarge are about equal or as needed. This method of 
working tbe battery needs а minimum of attention, and will be 
found very satisfactory in practice. Once a fortnight a^ extra 
charge can be put in, which will bring the voltage up to 2:6 or 2:7 
per cell. The volts of each cell can then be taken on the top of the 
obarge. The gravities of the cells can also be taken at the same 
time. 

It is possible to reduce the amount of the msintenance payment 
by stipulating for the battery to be kept up to, say, 90 per cent. of 
its original capacity instead of to the full capacity, and this is 
usually quite enough for reversible booster work. The mainte- 
nance agreement should be settled as to terms before the order for 
the cells is definitely placed, and the user of the cells should etipa- 
late for eix montbe' use of the cells before deciding whether to enter 
into the maintenance scheme or not. | 

Too much light in a battery room is bad, as it renders cell inspec- 
tion difficult. The room should be rather dark, with good artificial 
lighting. The ventilation should be good. 

The grating for the battery room floor can be made of rough wood 
dipped into melted pitch. This makes quite a cheap and satisfac- 
tory arrangement, ; 

The motor breaker should be arranged to shat off the battery 
current, if it comes out, so that the booster may not race owing to 


the battery current running through it. On the other hand, it is 


desirable to have the breakers arranged so that the blowing of the 
battery breaker does not stop the motor. 

Watt-honr-meters may be used with the shunts taken off the bus- 
bars, so that tbey virtnally become ampere-hour meters. It is Lot 
essential that the integrating meters should be absolutely correct, 
but it is essential that they should agree with each other, or that 
their differences should be known. 

Several shunts in series—one for the ammeter, one for the 
recorder, and one for the integrators—should be avoided. One 
shunt should do for the lot. 

In some stations I think it would be s good thing to couple the 
booster to the main generator shaft, so as to save motor losses, and 
to run traction and ligbting dynamos in tandem on the same engine. 
Where a reversible booster was in use, the load on the traction 
generator would be steady enough to prevent flickering on the 
lighting boards due to variations in the engine speed. The lighting 
dynamo could have the mid-wire connection through choking coils, 
which would obviate the running of a balancer in the daytime. 
Given, say, some 200 Kw. on the traction and, say, 100 Kw. on the 
lighting all day long, then the combination would provide quite a 
good load for a 400-к w. or 500-k w. engine. If the condensing plant 
were run direct off the engine shafting by chain or other gearing, 
we would have а very economical omnibus plant for many stations. 
The amount of current that runs to waste nowadays in running 
balancers and motors for various purposes is so enormous that it is 
worth while to do something to save it. 
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REVIEWS. 


The Testing of Continuous Current Machines. 
KINZBRUNNER. London: Harper Bros 1904. 
68. net. 


Price 


In this excellent book of about 300 pages, the author deals 
comprehensively with the subject of direct current machine 
tests. He has assumed an elementary knowledge of electrical 
theory only, and in the development of his subject has taken 
considerable pains to explain all points which might present 
difficulti в to students who are not accustomed to apply 
practically the knowledge of electrica! phenomena which 
they have obtained from lectures and text-books. Mr. 
Kinzbrunner, who has had experience in organising a very 
complete set of laboratory experimenta at the Manchester 
School of Technology, leaves very little to be desired in the 
general arrangement of the book and method of treating bis 
subject. Each test is fully explained and a diagram of 
connections given, together with a list of instruments and 
apparatus necessary for each experim: nt, this being followed 
by an actnal example of the test in question with tabulated 
resulta, curves, and farther explanations. 

The first five chapters of the book contain descriptions and 
illustrations of instrumenta and test room apparatus of all kinds, 
as well as some general hints on the testing of machines. In 
Chapter ПІ. there are some useful remarks on the measure- 
ment of temperatures, the method of external measurement 
by thermometers placed against the windings being rightly 


deprecated as being a very poor guide to the actual tempera- 


ture of the coila. The method of temperature measurement 
by means of thermo-junctions is also mentioned, but it is 
surprising to see bismuth recommended as one of the metals 
for the couple when other substances, much more easily 
obtained and worked, give equally good results. Heirlooms 
like these seem to get handed down from one text-book to 
another, and become more and more eacred at each 
repetition. On page 17, for instance, the ‘ temperature 
coefficient" of platinum is given as 0'248. Perhaps some 
impure sample 10 years ago was found to have this value, 
but modern platinum bas a coefficient of 0°389 per cent. per 
degree, causing something like a 40 per cent. error, if the 
value given in the book be taken for ure with the platinum 
thermometer measuren ents suggested on page 51. In this 
connection (see page 17) it might be pointed out that tbe 
temperature coefficient is not the percentage, but the actual, 
variation in the resistance of a material per 1°C. 

Chapters VI. and УП. contain а very exhaustive set of 
tests on a number of 1 to 4-Kw. machines illustrative of the 
effect of variations of load, excitation, speed, &c. ; and Chap- 
ters JX. and X. deal with efficiency and the separation of 
Josses. Hysteresis and eddy current losses are separated to 
а considerable degree of accuracy, on the assumption that 
the former varies directly as the speed and the latter as the 
square of the speed. which, of course, assumes a fact which 
is not yet fully established. 

There seems to be some confusion at the top of page 256, 
where the positions of points on the curve do not tally with 
figures given for their co-ordinates. 

The last chapter, on practical testing, will be found most 
useful to all who have to test or superintend measurements 
on direct current machinery. Extracts are given from the 
report of the Committee of Standardisation of the American 
Institute of Electrical Engineers, bearing on the subject of 
the book, and the notes on commercial testing of machines 
and convenient forms of test books for workshop use, form 
a valuable practical addition to this excellent volume. We 
confidently recommend this book to all who have to do with 
electrical machinery, and who desire to bave an intelligent 
grasp of the principles underlying the apparatus under their 
charge. C. C. 


L'Ozene et ses Applications. Industrielles. By Н. DE LA 
Coux, Ingénieur Chemiste. Paris: Vve. C. H. Dunod. 
1904. Price 15 fr. 


This new French work upon ozone and its industrial 
applications demands attention—if only by reason of its 
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size and pounds avoirdapois—but it is certainly по light task 
to review adequately a volume of 557 pages, containing 159 
figures, within the limits allotted to notices of technical 
works in this journal. 

The book is divided into four sections, the various 
chapters of which are arranged in the logical sequence 
which distinguishes most French books of a scientific 
character. 

Section I. contains five chapters discussing the chemical, 
physical and physiological properties and characteristics: of 
ozone. It is not generally known that ozone can be obtained 
in the liquid form, and the author gives some interesting 
data relating to the experimental investigations made by 
various scientists upon the liquefaction of ozone by compres- 
sion and cooling, and upon the boiling point of the liquid 
product. This is given as — 119? C., and a new method of 
producing ozone from liquid air has recently been based upon 
the stability which characterises liquid ozone, as compared 
with that of the gaseous product. The author has not, 
however, so far as we can discover, made any reference here 
to the new method, which may become of considerable 
importance. | 

Section II. deals with the production of ozone, and is 
divided into four chapters, with numerous sub-divisions. 
The various methods of producing ozone, namely, the 
thermal, the chemical, the electro-chemical and the electro- 
static discharge methods, are described and illustrated ; and 
these four chapters will prove the most valuable part of the 
book. The sub-s ction of Chapter IV., describing ozonieers 
intended for industrial use, occupies 60 pages, and in this 
all the well-known types of ozoniser are adequately discussed. 
Some of the illustrations in this chapter are new, but many 
of them have done duty before in the ELECTRICAL REVIEW, 
as illustrations to the numerous articles on ozone which we 
have from time to time published. 

In Section III. the industrial applications of ozone, 
depending upon its chemical and sterilising activities, are 
dealt with, no fewer than 22 chapters being included in this 
portion of the work, each dealing with some particular appli- 
cation or industry. A great mass of valuable information, 
relating to the practical applicationg of ozone in the arts 
and industries, is contained in this section of the book, which 
covers over 270 pages. 

It may be stated here, bowever, that ozone has not yet 
been made both a practical and an economic success in the 22 
different applications described by M. de la Coux in this 
section of his treatise, and in many cares the records are 


. merely of experimental character and value, as the attempts 


ended in failure. For those interested in the industrial 
applications of «zone, these chapters are none the less worthy 
of the closest study, for from a scientific point of view а care- 
ful record of experimental failures i& of more value than 
similar records of successful trials and processes. It was a wise 
Greek who first stated that we learn lees from опг воссеввев 
than from our failures in life, and the attempts to apply 
oz me in the arts and industries are full of illustrations of 
the truth of this aphorism. 

Section IV. of M. la Coux’s book deals with the detec- 
tion and determination of ozone, and is divided into three 
chaptera, In these both the qualitative and quantitative 
methods of examining gaseous mixtures for ozone аге 
described, and numerous illustrations are given of the 
apparatus employed. 

The above sketch of the plan and contents of the book 
shows it to be one of the most valuable and comprehensive 
yet published, and it will doubtless take rank for some time 
a3 the standard work on the production and applications of 
ozone. 

The only words of criticism we have to offer are, that M, 
de la Coux shonld give references to all the original literature 
of the subject in the next edition of his monumental work, 
that more information should be included with regard to 
English experimental work on ozone (as, for instance, on the 
trials at Lea Bridge, for water steril'sing purposes), to 
the volumetric method of determining ozone in gaseous 
mixtures, and that both a name and a subject index should 
be added to the volume. 

A scientific book in these days loses half its value as a 
reference work if no details of the original literature are 
given, and if the absence of a copious index leaves readers 
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hopelessly stranded in their attempt to find quickly what they 
are in search of. In both of these respecta, the book before 
us is imperfectly fitted to become a. standard reference 
volume, 

In any fature edition or translation, it would be well there- 
fcre to adopt these tur gestions, and we would also point out 
that on pp. 248 and 264, chemical eqnations are given 
which are lacking in accuracy, and require revision. 

The book is well printed and illustrated, the type 
being large and the illustrations clear and distinct, and in 
spite of the defects named above, it forms a very valuable 
addition to the literature of the subject. 


Electricity in the Service of Man. By R. MULLINEUX 
WALMSLEY, D.Sc. Lordon: Саве! & Co. 1904. 


The present edition of this well-known work, a first issue 


of which appeared in 1888, has been completely revised and 
re-modelled, forming a radical departure from its 
predecessore. | 


In order to bring it into line with modern views and 
practice, the author has sub-divided it into two main 
sections, of which the first deals with the elemel tary 


principles of electrical science, and traces its historical 


evolution, whereas the second contains the technology of the 
subject, giving &n account of the methods, macbines and 
apparatus employed in the various branches of electrical 
engineering. The author is to be congratulated on the 
general excellence of his work, which enables the student 
to obtain a sound elementary grasp of first principles and 
their general applications. | 

The historical notes are exceedingly interesting and 
instructive, and their compilation must have entailed a 
heavy amount of work, 

In addition to an introduction on early history, Part I. 
contains 18 chapters, in the first seven of which are concisely 
tet forth the principles of magnetism and electrostatice, the 
electric current, Ohm’s law, and tke chemical, thermal and 
magnetic effecta of the current. Electro-magnets, the tele- 
graph, magneto-e'ectric induction, the telephone, the con- 
tinuous current dynamo, alternating current generators and 
electric motors are very carefully explained, und their deve- 
lopment sketched in separate chapters. The ordinary 
measurements in continuous ard alternating current circuits 
are also very simply and lucidly expounded ; and, further, 
there are chapters on the electric transmission of power and 
the electric discharge. 

The figures and diagrams illustrating both magnetic and 
electrostatic fields of force under different conditions appear 
to us especially good, and Faraday's classic ice-pail experi- 
ment is rendered easily intelligible by their aid. We may 
especially commend the author's use of heavy type, notably in 
the chapters on measurements, to bring into prominence 
definitions and fundamental laws, following the practice of 


several text-books, by means of which these ideas are more - 


readily fixed in the memory of the reader. 

In Part II, on the technology of electricity, the author 
in his introductory remarks explains his reason for arrang- 
ing this section in two sub-divisions, In the first division 
he proposes to deal with the generation, transmission and 
utilisation of electrical power, and to devote the second to 
the practical applications of small electric currents. 


In the present volume only a portion of division I. is 


included, as it was impossible to present the whole subject 
and give the history and principles in one book, without 
unduly increasing its size. The author intends incorporating 
the omitted sections in a future supplementary volume, to 
which we shall look forward with pleasure. 

The seeond pait of the book comprises seven chapters, 
six of which treat almcst exclusively of dynamos and motors 
for continuous and alternating currents, methods of 
testing, running dynamos in series and in parallel, and the 
parallel working of alternators. This very important 
subject is exhaustively and clearly placed before the reader. 

The final chapter is on electrical measurements, and con- 
cludes with descriptions of some well-known continuous 
and alternating current supply meters, and power factor 
indicators. 


‘soften, melt and generally fail to stand the heat. 


In connection with the Aron watt-hour meter, we notice 
a slight error in the explanation given of this meter’s 
freedom from disturbance by stray fields. | 

The author states that external stray fields do not affect 
the meter, because the pendulum bobs are similar and 
carry oprositely directed currents, making ап astatic com- 
bination. | 

The correct explanation is as follows:—The preesure 
coils on the pendulum bobs are similarly wound, but are 
each traversed by the shunt current in the same direction, во 
that each presents the same polarity to the series coil above 
which it swings. The series coils are oppositely wound, and 
the main current flows in one in a clockwise, ard in 
the other in a counter-clockwise direction. The result is, 
of course, that one pendulum is retarded and the other 
accelerated. If the meter be subjected to an external stray 
magnetic field, the pendulam bobs will both be influenced in 
exactly the same way, #.¢., each will be either accelerated or 
retarded. This will not, however, in any way affect the 
meter readings, as they depend solély on the difference in the 
bs of the two pendulums and not on the actual speed of 
either. 

The whole book is very well illustrated, and oontains 
excellent diagrams ard prints of modern representative 
dynamos, &c. A very full index is also added. 


ABSOLUTE | SMOKE ABOLITION. 


Ox Wednesday last week we had the opportuni 

a Cornish boiler fitted up with a smoke-preven 
Street, S. W. 

hen we discovered that the inventor of the apparatus was Mr. 

Greaves, the inventor of Premier tubes, we were somewhat surprised, 

for this new apparatus is just the opposite of his old invention in 
the principles on which it is bared. 

Amongst tho printed matter handed round we found four essentials 
of perfect combustion which strongly savoured of a paraphrase 
from a recent book on “Smoke Prevention and Fuel Economy,” and 
Mr. Greaves delivered to an audience of presemen and engineers 
an address on the subject of combustion which was really sound. 
Even the convert at the eleventh hour should be weloome to the 
fold, and we hope Mr. Greaves will now for ever turn his back on 
all manner of water-filled tubes in a furnace or combustion chamber. 
Surely he has already done so, for he lays it down as an essential 
of perfect combustion that there shall be room for the combustion 
of the fuel gases and mixed air, and so be appears to us to put cross 
tubes out of court when smokelessness is to be assured. In bis new 
invention he makes blocks of fire-brick atout 9 in. thick, with a 
central hole of about 3 in., and builds these into the flue tube of 
the boiler beyond the bridge with abont а 2in. vertical space 
between each block and its neighbour. Thus all the gases 
through these holes and rarrow slots in heavy lumps of firebalck, 
which become highly heated between stokings, and supply the 
additional heat and mixirg that serve to overcome the critical . 

int in combustion and enable bituminous fuel to be burned smoke- 

essly. It was burned smokelersly last weck, with a thick fire 

and air admission at the door. The draught was fairly ‚ and 
none of the coal was above # in. to $ ir., be ing apparently Yorkshire 
fine slack. Indeed, we should call it a gcod class smithy ocal, 
moderately smoky and not dusty. We cannot say that under the 
circumstances smoke might not have been prevented without the 
apparatus, but we do think it would have been doubtful, or at the 
best, more difficult to do so. 

The trcuble with firebrick linings always has been that they 
The blocks 
employed in this spparatus are claimed to be peculiarly refractory, 
and to be made five-sixths of ganister. They appeared to be 
good, but absolutely nothing can be said as to their endurance from 
а brief inspection. They are simply built up in the flue, and do 
not require any alteration of a boiler or any cutting or drilling, and 
they can be put in in а few minutes under favourable conditions, 
They are certainly an embodiment of а sound principle, and if their 
durability can be proved, they should find а considerable fleld, for, 
as we have often said, the internally fired boiler fs one that is 
always near the critical line of smoke or non-smoke conditions, 
and very little serves to produce one cendition or the other. 

The division into fine atreama of a mixture of air and gas that is 
not ordinarily combustible is powerful in effecting combustion, and 
possibly it is this effect which partially explains the action of the 
present apparatus. 

We should have liked to remove tte blocks altogether, so as to 
ascertain the difference witbout them. With them, smoke was 
certainly prevented under the conditions named. 

We were told by the chairman of the syndicate that this was 
not a company promotion matter, but was to be worked asa 
genuine busir ess. 


of inspecting 
device at 26, 
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The apperatus has been tested by Messrs. Burstall & Monkhouse. 
We cannot say much for the report, especially since tbey base the 
good results with the apparatus upon a boiler efficiency of only 
599 per cent. without the apparatus Nor do we like the state- 
ment of evaporation per pound of carbon value of the coal. What 
doss this mean? What is the carbon value of а bituminous coal ? 
Why is the hydrogen omitted? Is this а prop':r way to state the 
results of а test with bituminous coal ? 

We are by no means strong advocates of huge economies to be 
got by smoke prevention. The boiler surfaces will be kept more 


efficient, but economy is apt to be sacrificed where ,smokelessness - 


is scoured by means of excess of air. Economy may be secured to 
a small extent by carefal air regulation. 

The report does not give the figures of the CO, determination 
stated to have been made. While much inclined toa favourable 
view of this latest method of arranging blocks in the fine, we 
should like to soe a test with and without the blocks, with ordi 
bituminous fuel selected by ourselves. The apparatus does merit 
attention, and as it can be easily applied, will not harm the boiler, 
and will cost nothing, if it does not succeed, stoam users troubled 
with smoke may well try how the blocks will serve in their own 
сазе, no other conditions being altered. 


NEW PATENTS APPLIED FOR, 


W. P. Tompson & Co., Electrical Patent 


Compiled expressly for this journal 
Hi ; W.O., and at Liverpool, to whom all 


ents, 839, High Holborn, L 
nuit should be addressed. 


880. “ Ап improved insulated roller contact block for electrical traction.” 
W. AINSLEY, January 9th. 


892. ‘‘ Improvements in controlling the luminosity of electric lamps and 
their consumption of electric current.” F. А. HUNTER. January Och. 

400. “Improvements in means or apparatus for controlling electric and other 
circuite.” G. Harrison. (The Albert and J. M. Anderson Manufacturing Co.) 

‘January 9th, (Complete.) 

401. “ Improvements in under-running current collectors for electric reil- 
"ways." THe Ватізн THomsoxn-Hovustox Co., тр. (The General Electric 
Co., United States.) January 9th. Е 

402. "Improvements in thermal electric out-outs. THE British THOMSON- 
HovstoN Co., LTD. (The General Eleotrio Co, United States.) January 9th. 

408. “Improvements in and relating- to electric heaters." THe BRITISH 
THomson-Hovuston Co. тр. (The General Electric Co., United States.) 
January 9th. 

404. “Improvements in electric switches." Tae British THOMSON- 
Houston Co., Ltp. (The General Electric Co., United States.) January 9th. 

405. “Improvements in electric resistances.” Тнк Bnirisu THOMSON- 
Hovston Co., Ltp. (The General Electric Co., United States.) January 9th. 

419. “An improved electrical hydro-pneumatic governor for marine engines.” 
R. J. W. Grasset. January 9th. (Complete.) 

416. "Improvements in or relating to electric insulators.” H. J. TRAUTMANN 
and J, L. Corrixe. January 9th. 

417. "Improvements in or relating to electric switches.” Н, J. TRAUTMANN 
and J. L. CorPiNG. January 9th. 

421. “Improvements in or relating to single lines of railway on the electric 
staff or other electric systems.“ C. M. JacoBs, January 9th. 

432. “Improvements іп arc lamps." G. B. Bryan, January 9th. 

436. ‘Improvements in mercury vapour lamps." O. D. Lccas, January lOth., 

446. An apparatus for testing and indicating the intensity of electric cur- 
rents in cables or other conductors.” W. BRANFIELD. January 10th. 

198. ‘Improvements in or relating to apparatus for measuring the strength 
or intensity of electric currents." O. Т. BLarHy. January 10th. (Complete.) 

512. "Improvements in and relating to electric generators." P. Dawson. 
-January 10th. 

513. ‘Improvements in alternating-ourrent commutator motors.” A. P. 
‘Zani, January 10th. (Complete.) 

514. “ До improved winding for electric motors, generators and the like.” 
A. P. Zant. January 10th. (Complete.) 

621. ‘* Improvements in secondary batteries." Р. MEUSNIER and G, MOUNIER. 
Janusry 10th. 

522. Improvements in and relating to electric oil switches." Tur BRITISH 
Тномѕом-Носвтоя Co., Lrp. (The General Electric Co., United States.) 
January 10th. 

528. “Improvements in electric metera.” THe British Тномвох.Носзтох 
Co, Lrp.,and Е. HoLpEN, January lOth, | 

530. ‘Improvements in or relating to electrio railways and trains." Н. 
CouRTEEN, January 110. бу r 

534. ‘Improvements in twin оғ. double carbon arc lamps.“ VeERitys, LTD., 
and F. 8. WonsL EV. January lith. 

535. “Improvements in and relating to the lighting of elec'rical lamps by a 
seif-connecting pole.” J.SxiTH. January llth. 

540. "Improved electrically heated ourling tongs.’ J Mactan. January 
иш. 

512, An improved electric swi ch or cut-out.” J. MacLean. January 11{һ. 

571. “ A method of and apparatu: for indicating or checking the efficiency 
o! electric train or car driving." W. McLELLAN and С.Н. Merz January 
lish. 

"08, “Improvcm ynts in portable elzctrio dril:ing machines." J. MACLEAN. 
January 12tb. 

617. An improved construction of splicing ear for electric trolley wires or 
tlie like.’ T. E. В. Рниларзѕ. January 12th. 

018. An improved method of controlling the feeding mechanism of electiic 
are lamps of the open and enclosed types. W. J. Fry. January 12th. 

6£9. '*Automatio current feeder for electric railways,” R. Duc kwogrh, Н. 
D :скжовтн and D. Kear. January 18th. (Complete.) 

698, * Improvements in and relating to electric incandescent lamps." S. Н. 
Реххіхо. January 13th. 

700. „ Improvements in electric transformers for high tension currents.” 
H. Hemicer, January 13th. (Complete) _ 

718. '*Improvements in and relating to reverse current electric cut-onts or 
crcuit-breakers." Tue British Тномвом-Носвтох Co, LTD., and E B 
WEDHORE, January 18. h. 

780. An improved inspection cover for sewerage manholes and lampholes 
also ch&mbers i^ connection with gas, watar, electricity or cimiler works,” 
E E. W. Burr. January lith. 

70. ‘Improvements in and relatirg to sparking plugs." F. сти, Janu- 
ar litb. 


76. “ Improvements in alternating current electro-magnets.” A. P. Zant, 
January lith. (Complete.) 

778. Improved manufacture of scoumulator plates.“ A. G. Broxaw, 
(F. E. Polzeniusz and R. B. Goldschmidt, Belgium.) January 14th. 

EA ements in the electric heating of electrically- led 
vehicles.” Uxiow ELECTRICITATS GRSELLSCHAFT. (Date applied for 
under Patents Act, 1901, veneer THD, 1£01, being date of eppiioation in 
Germany.) January lach. (Comp ) 

195. ‘Improvements ia microphones.” F. F. Восврп.. (Date for 
under Patents Act, 1901, January Mth, 1904, being dete of application in 
France.) January 14th. (Complete.) 


797. “I mpeoved construction of electric fase or out-out apparatus.” A. В 
Trs. January 14th. 
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PUBLISHED SPECIFICATIONS. 


Copies of апу to Шева 5 9 map be оома. Messrs. W. P. 
ompeon . olborn C.; and at verpool, price 
free, 91. (in stamps). : Í | | ык 


1903. 


ELECTRIC TRANSMISSIONS or ENERGY THROUGH SPACE. А. Artom. 99,498. 
October 29th. 


OPERATING RarLwWAY SIGNALS AND Points By ELECTRICITY. E. M. T. Boddam. 
28,715. November 2nd. i 

ELECTRIC Tramcars. G. J. Conaty. 28,948. November 4th. 

ELECTRIC Авс LAMPS OR Mercury Vapour Laups. C. O. Bastian. 94,098. 
November 5th. 

MEMORANDUM FoR Use IN CONNECTION WITH TELEPHONES. J. A. Gamble 
24,055. November 5th. 

ELECTRICALLY CONTROLLED VALVES. O.Junggren. 24,144. November eth. 

AUTOMATICALLY GOVERNING ELECTRIC Motors. F. M. Staunton, 95,030. 
November 17th. 

WINDINGS FOR DyNaMO-ELECTRIC Macuines. The British Thomson-Houston 
Co., Ltd. (The General Electric Co., United States.) 95,858. Nov. 26th, 

ELECTRO-MAGNETIC Co&TROLLING Gear rox ELECTRIC Авс LAMPS AXD THE 
Like. A. Eckstein and A. E. Angold. 26,427. December 8rd. 

ALTERNATING CURRENT INDUcTION Motor. L. J. Hunt and the Sandycroft 
Foundry Co., Ltd. 97,722. December 17th. 

ELECTRIC MxTERs. E. С. Rimmington. £8,080. December 2186. 

TRANSFORMERS EMPLOYED їн HIGH FREQUENCY CURRENT Circuits. G. E. 
бае. 28, 580. December 99th. 

Friction CLUTCHES, BRAKES, DvNAMOMETERS AND THE Like. Н. 8. Hele- 
Shaw. 29,631. December 80th. 

ELECTRIC GENERATORS AND Motors. J. H. Hindle. 22,428. October 17th. 

BAFETY DEVICES FOR ALTERNATING CURRENT ELECTRIC DISTRIBUTION SYSTEMS, 


The British Thomson-Houston Co., Ltd., R. C. Clinker, E. B. Wedmore 
and J. Whitcher. 23,465. October 17th. 

ELECTRIC MECHANICAL AUTOMATIC SWITCHES коп BURFACE CoxTACTS FoR ELEC- 
TRIC Tramways. M. G. Waggot, M. Rosenburg and W. Smyth. 94,847. 
November 16th. 


к ше CLocxs, F. A. Chandler and B. Bonniksen. 24,864. November 
t LJ 


UTILISING ELECTRICAL ENERGY PARTICULARLY APPLICABLE FOR CIGAR LIGHTERS 
AND SUCH LIKE Purposes. J. I. Ayer. 21,912. November 16th. 
Егесткіс Arc Lamps. J. B. Fournier, 25,122. November 18th. 


APPARATUS FOR COMMUTING ELECTRIC CURHENTS PASSING THROUGH COMBINED 
Arc LAMP AND INCANDESCENT LAMP Cikctirs. 25,285. November 19th. 
TELEGRAPHIC BiGNALLING Keys. J. A. Fleming and Marconi's Wireless Tele- 
graph Co., Ltd. 25,342. November 20th. 

TRANSMITTING INSTRUMENTS FOR WIRELESS TELEGRAPHY, J. A. Fleming and 
Marcopi's Wireless Telegraph Co., Ltd. 25,353. November £0th. 

BODIES ADAPTED FoR LIGHTING PURPOSES AND RENDERED INCANDESCENT BY 
HEAT ов ELECTRICITY. J. H. Ladd. 25,698. N., vember 24th. | 

ыан Gas Burners By ELECTRICITY. A. McDovgall. 27,491. December 

AUTOMATIC WEIGHER FOR GRAIN, Coat, OR OTHEK FLuwinGc MATERIALS, ELEC: 
TRICALLY CONTROLLED. C. J. Simeon, T. St. J. B. Parnall and W. E. 
Hipkins. 28,821. December 21th. 

ELECTROLYTIC RECOVERY or TIN FROM MATERIALS CONTAINING THE SAME. F.E, 
Clotten. 25,550. November 23:d. 

ELECTRIC CONDUCTORS or CABLES., B. G. Brown. 25,669. November 24th. 

SUSPENDERS FOR OVERHEAD ELECTRIC Cowpccrons, The British Thomson- 
Houston Co., L'd. (General Electric Со.) 25.854. November 96th. 

CURRENT COLLECTOR FOR USE IN STUD Сохтлст SYSTEMS or ELECTRIC ТВАС- 
TION. W. Griffiths and B. H. Bedell. 25,970 November 27th. 

Evectnic LiGHriNG BATTERIES FOR THEATRICAL AND OTHER Purposes. L. 
Sunderland. 28, 252. December 28rd. 


кенә Gas Lamps BY ELECTRICITY. О. Gergaesevics. 24,920. November 
th. 


Evecrricity METERS. D. Cervera. 25,765. November 25th. 

ELECTRICAL Skin Excirer. Dr. T. Berndt. 25,841. November 26th. 

Canopy TROLLEY STANDARD FOR ELECTRIC TRAMCARS DRIVEN ON THE OVER- 
HEAD System. J. A. de Macedo. 26,513. December 4tb. 

APPARATUS FOR COLLECTING, SEPARATING, DRYING. oR SIMILARLY TREATING 
OXYGEN ^ND HYDROGEN GENERATED BY ELECTROLYSIS OF WATER. P. Garuti 
and C. R. Pompoli. 27,949. December 12th. 

CoNTROLLERS FOR ELEcTRIc Motors. The British Thomson-Houston Co., Ltd. 
(General Electric Co.) 27,893. December 19th. 

Mercury ELECTROLYTIC APPARATUS SPECIALLY APPLICABLE TO ELECTRIC 
METERS AND SwircHes. Е. du Bois and tbe Reason Manufacturing Co., 
Ltd. 28,853. November 3rd. 

ELECTRICAL APPARATUS USED IN PROPELLING AUTOCAKS AND OTHER VEHICLES, 
LAUNCHES AND THE LIKE. E. S. G. Rees. 24,063. November 6th, 

ELECTRIC Arc Lames. W. J. Davy. 24.285. November 7th. 

MULTIPLICATION or ELECTRIC Force APPLICABLE TO MACHINERY OF ALL KINDS. 
REQUIRING Power. Т. J. Hcwell, 24,701. November 18th. 

ELECTRICAL Resistances. P. M. A. Matthews and Н. P. Houghton. 25,822. 
November 20th. 

ELECTnIC Circuir Breaker MkcHaNIsM, Crouplin & Co, Ltd., and R. C. 
Нагі, 26,856. December 8th. 

Device APPLIED TO THE Cars on Caves or ELECTRICALLY Driven LIrrs. 
A. C. Moffatt. 26,954. December 9th. 

OreRATING Points ох ELECTRIC Tramways Licht ELECTRIC RAILWAYS AND THE 
LIKE. C. C. Cardwell. 27,069. December 10th. 

ELECTRICAL FvsE-HoLbERs. F. G. Baily. 28,607. December 29th. 

TELEGRAPHIC RECORDING AND PERFORATING ArPARATUs. J. T. Armstrong 
aud A. Orling. 18,854. September Ist. 


ELECTRIC SiNGALLING ON RAILWAYS AND TRAMWAYS. 


B J. W. Tunstall. 18,980. 
Зэр tember 3rd. 


ch on 


TH Bw 


ELECTRICAL REVIEW. 


Vor. LVI. 


FEBRUARY 3, 1905. К 


No. 1,419. 


ELECTRICAL REVIEW. 


Vol, LVI.) CONTENTS: February 8, 1906, (No. 1,419. 
Page 
Present-Day Tendering ... ss ses 165 
Recent Developments in Municipal Telephony... 166 
The British Engineering Industries and the Fiscal Inquiry .. 168 

Progress in Electro-Chemistry and висини іп 1904 
(concluded) ixi to 168 
On Technical Literature " a a ‘wes oe ay a 
Our Legal Query Column ... les $i -— TR * 173 
Parliam liam entary eee 606 006 9 606 eee eee i 
Legal eee eee eee eee eee eee eee 1 4 
Business Notes 176 
Colchester Electricity Supply and Electric Tramways (ilus. ) 183 
The 8t. Louis Exposition Service Power a е). . 188 
Electricity Supply А Aocounta "T *. 193 
Oity Notes eee eee eee aoe coe 19% 
Stocks and Bhares . vis SE. ее s.. 196 
Share List of Electrical Companies - 955 *. 197 
Electric Tramway and Railway Traffic Returns ies .. 198 
Metal Market.— Fluctuations in January ds 29 .. 199 

Institution of Electrical Engineers :— 
Fuel Economy in Steam Power Plants (//us.) ... oo. 199 
The Electrical Operation of Textile PME oa . 201 
Gibraltar Dockyard Power Plant (iddus.) us .. 203 
The Nelson Refuse Destructor ... aes ass T .. 203 
The Fature of Riilwaya ... 204 
Diecriminating Relays and Cut- Oats: “A Reply to Mr. " Field 206 
The Automobile Show at the V al Palace 207 
Our Coal Supplies e" ses eo v. 207 
New Patents Ap lied For a: € yes ss . 208 
Published Specifications ... ios m - © .. 208 
THE 


UNIVERSAL ELECTRICAL DIRECTORY 
1905 niin 


NOW READY. 


PRICES, POST FREE: 


In Great Britain.. .. 148. 
British Colonies.. .. 15s. 
U.S.A. (duty free) . 18s. 
Other Countries .. 163. 


— — — 


Order at once. 
Н. ALABASTER, GATEHOUSE & CO., 
4; Ludgate Hill, London, Е.С. 


— — 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. - 
ТО ВЖ OBTAINED BY ORDER FROM ANY NEWSAGEXT IN TOWN OR COUNTER. 


OFFIOE .-, LUDGATE HILL, LONDON, E.O. 


Telegraphio Address: Аоккклү, Loxpon.” Code, A B С. 
Telephone No. 988 Holborn; 4425 Central. 
ALL Letters sheuld be addressed to the Proprietors, И. Alabaster, Gatehouse & €e, 
ADVERTISEMENT RATES ON APPLICATION. 
The “ Electrical Review ” is the —— medium of the Electrical Trades, 


BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


80880 — 

ait cs ссох eur Án one Britain, Post Free, per Year, 19s. 6d. To 
BIN DING.—S8ubsoribers’ numbers bound, including case, for 4s. eacb volume. 
CASES.—Cloth Cases for Binding can be had, price 2s. 6d. each; post free 9s. 94. 
i; READING CASES, to hold from One to Twenty-six Numbers until the volume 


ete for Bindi 
pr Great Bri tein}, rar had from the Publishers, Price 6s., or Pree 


е AGENTS.— New York: D. Van NosTRAND, 28, М 8t 
reet, 
гаа Euy J. Barn, 29, Rue de la Banque. Berlin: hanna 4 Co., 13, 


Nur and Postal Orders (on Chief Office, Т. 
‘ae ув AT : London), to be made peyabk М 


PRESENT-DAY TENDERING. 


WHEN competition in any industry arrives at the point that 
the undercutting of one’s competitor is the chief object in 


view, and this is carried on by some 20 to 30 independent 
. parties, it requires no prophet to foresee that, unless the 


demand far exceeds the supply, first, prices must continue to 
come down whilst a policy of this nature continues—for 
there is no limit to undercutting, which in itself implies 
disregard of actual manufacturing costs—and, secondly» 
no irdustry can continue in a satisfactory state whilst these 
conditions prevail. 

Whilst it is difficult, even if desirable, to devise a 
method of controlling prices among manufacturert—short 
of actual amalgamation—there are many points of policy 
which a body of competitors might with advantage adopt, and 


which would go far towards minimising the evils accom- 


panying this phase of competition. 

The cable-makers have for some time past maintained an 
association among themselves, which has done much good in 
the direction of bringing together the principal competitors, 
and enabling them to realise more fully than they had 
previously done that in reality their objects and aims 
coincided in many directions. They are now able by con- 
certed action to lighten their own burdens, and to offer 
greater facilities and advantages to purchasers of their 
wares, 

In other words, whilst a healthy competition between the 
various manufacturers continues, and no attempt has been 
made to stifle it, the association in question has been able 
to deal with many matters in a manner which, although 
based on ordinary business lines, would have been impossible 
without some agreed understanding such as this association 
has made possible. 

In this article we propose dealing with the present- 
day phase of tendering for direct-coupled steam generators. 
For some reason which is not very apparent, it has 
become a custom which is likely to endure, for tenders 
for tteam-electrio generating plant to be made by the 
electrical contractors, the engine-builders acting as sub- 
contractors. 

As, however, the electrical portion often amounts 
to only one-third of the total value of the contract, 
it is necessary for the electrical contractor to take responsi- 
bility for two-thirds of the total, which he purchases 
outside, in order that he may dispose of that smaller кн 
of the whole which he himself manufactures, 

There are many argumenta both for and against this 
accepted custom, and on the whole, perhaps, there are more 


points in favour of it than against it; but surely, if the 


purchaser is to have the advantage of placing his contract 

in the hands of one firm, and {о make them responsible 

for the whole, it is unnatural that he should expect this to be 

done for notbing. And yet, competition among electrica 
D 
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manufacturers has assumed sch a phase that not only mu:t 
they be prepared to supply their own manufactures at a 
figure which is often unremunerative, but, in addition, they 
must be willing to take responsibility for the engines, 
which, as pointed out above, often constitute about two- 
thirds of the value of the contract, without any recompense. 

It is quite against all laws of commerce that responsi- 
bility, &c., of this description should be undertaken free of 
cost, and, as a matter of fact, few purchasers would expect 
this, though, if contractors are willing to do so, it is not 
for them to complain or to take action ! 

It is satisfactory to know that the principal electrical 
manufacturers have gone so far as to discuss together this 
unsatisfactory phase of the situation, and it isto be hoped 
that some understanding may shortly be come to whereby 
those that handle bought material in their contracts may be 

repaid to a reasonable extent for their responsibility and 
expense. 

It is also to be hoped that by occasional discussions 
between the various competitors—which will, no doubt with 
advantage, lead to an association on the basis of the Cable- 
Makers’ Association—other matters may be arranged, which, 
if only some understanding can be arrived at as to general 
policy and expediency, may tend to put a stop to the ever- 
increasing practice of quoting prices regardless of manu- 
facturing costa. | 

Before leaving this side of the business, the attention of 
electrical contractors may be drawn to a matter which 
deserves their attention, and which, if only ав a 
matter of principle, they should find some method of 
remedying. In inviting quotations from the different engine- 
builders, considerable leakage of information at present takes 
place between the time that the engine-makers’ quotations 


are received by them and the date on ш their tenders go 


forward. 

In other worde, particulars of ore engine maker's quotation 
are transmitted to another through the medium of the 
electrical contractor. 

This leakage of information has become so serious, that 
some engine-builders have adopted the expedient of tele- 
graphing their prices on tke day on which electrical con- 
tractors have to post their tenders ; but although this lessens 
the evil, it is found that even under these conditions certain 
engine-builders are able to revise their quotations at the 
last moment, thanks to the breach of faith on the part of some 
electrical contractors. 

Merely as an instance cf what is occurring we would 
refer to an inquiry recently issued to a limited number of 
electrical firms for some 1,200 kw. of steam generating 
plant. Tendera for this plant bad to be received by a certain 
date, and on the previous day, namely, the day on which the 
electrical firms had to post their tenders, one firm of engine- 
builders revised their original quotation, submitted a 
day or two before, by а sum amounting to no less than 
15 per cent. on the price origirally quoted. This reduction 
they had found necessary, to throw themselves into line with 
their principal competitor. 

It is the least that engine-makers can expect, if their 
dealings are to be chiefly confined to the electrical contractors, 
that their interests shall be handled in a strictly houourable 
and impartial way, and, if only for the reason that the engine- 
makers’ interests form so great a portion of most contracte, 


they are likely to have more to say in the matter unless 
electrical contractors give them fair play. 

Many electrical firms appreciate too fully the trust 
impored upon them to allow of their acting in any way but 
honourably to thcse tendering to them, but, unfortunately, 
it is to be feared that there are some who are not во 
scrupulous in this respect. 


RECENT DEVELOPMENTS 
IN MUNICIPAL TELEPHONY. 


PRESUMABLY the moral and material set-backs lately ex- 
perienced by the promoters of municipal telephone exchanges 
are responsible for the recent outpouring of municipal tele- 
phone literature, in the form of circulars sent broadcast over 
the conntry, and hysterical articles and interviews in that 
section of the Press which regards municipal monopolies as 
the care for all industrial and social evils. One of these 
circulars may be of interest to the committee of the Intti- 
tution on professional etiquette, if that committee is still in 
existence; it is not only a glaring piece of advertising, but 
it contains statements which are misleading and inaccurate. 
For exam] le, the Local Authorities, Chambers of Commerce,” 
and other bodies to whom the circular has been addressed, 
are informed that the Tunbridge Wells Corporation, in sell- 
ing their telephone system, “obtaincd several thousand 
pour ds more than their Exchange had cost." The facts are 
that the Tunbridge Wells Corporation, when borrowing 
money for t«lephone purpcses, were only able to borrow at а 
heavy ditconnt. To raise £25,000 in cash they created ө 
liability of over £28,000. This liability really represented 
what the Exchange had co:t the municipality, and this 
liability was transferred when the Exchange was transferred. 
To quote this transaction as yielding а profit of several 
thousand pounds to the Tunbridge Wells Corporation is not 
a correct description of the transaction, and is obviously 
likely to give à wrong impression. When a consulting 
engineer takes to sending out circulars, the least he might 
do is to state his facts correctly. 

The cause of all {Беке tears, of the circulars, the articles 
and the interviews, is that the municipal telephone industry 
is suffering from a crisis. The Postmaster-General, pre- 
sumably well-informed as to the actual character of the 
work done on the municipal telephone systems and the 
actual methods of carrying on the business, recently told a 
deputation of municipal representatives that he did not 


think a transfer of any part of the telephone business to the 


municipalities wculd conduce either to efficiency or to 
cheapness. That showed pretty plainly which way the 
cfficial cat was looking. But there was worse to follow. 
Bournemouth for a long time had been considering a muni- 
cipal telephone scheme, and after several debates, which dis- 
closed much difference of opinion among the Councillors, 
the Town Council by a narrow majority decided to apply for 

a licence. The Council acted upon a report and estimate, 
amid in the vague and superficial terms which are 
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familiar in municipal telzphone reports and estimates, in 
which it was pointed out that the Bournemouth area was 
particularly easy to telephone, as it measured only 18 miles 
by 2 miles, As a matter of fact, the Bournemonth tele- 
phone area is over 230 square miles in extent, and contains а 


number of outlying towns and villages which would have to be 


served by a municipal telsphone scheme. The Post Office 
reply to the application for a licence contained a rude 
awakening on this point, indicating specifically certain 
towns in the area whose consent had not been obtained. 
The Postmaster-General also stated that a licence beyond 
1911 would not be granted. The Bournemouth Town 
Council, on discussing the Post Office communication, 
decided not to proceed with the scheme, and settled the 
matter for good by promptly discharging the telephore 
committee. 

The brief and complete history of the Bournemouth 
municipal telephone scheme is instructive as illustrating the 
extraordinarily loose manner in which municipal telephone 
echemes are prepared. In this case there had evidently not 
even been made a thorough survey of the area to be served, 
the very groundwork of the whole business. We should 
think that in committing themselves to an enterprise in- 
volving an initial expenditure of £20,000, with very much 
more to follow, the responsible members of a town council 
should at least satisfy themselves that a complete investiga- 
tion has been made of the underlying conditions, and that the 
enterprise is to be fonnded upon facts and not upon fiction. 
The worthy town councillors, though by their votes they 
airily deal with sums of money and create liabilities ranning 
into figures which many of them are hardly capable of 
realising, are apparently unable to appreciate the necessity 
for careful preliminary study in dealing with technical enter- 
prises; but surely among the permanent officials in municipal 
employ there must be some whose daty it is to guide the 
corporations correctly in such important matters. 

An interesting feature of the Bournemouth estimate, and 
again instructive as illustrating the vague information on 
which town councillors commit their towns to the expendi- 
ture of large sums cf money, is that the estimate adopts the 
telephone as the unit of cost, In all previous municipal 
telephone estimates the complete subscriber's line has been 
the unit adopted. The various articles we have published, 
showing tha. in the case of the Glasgow municipal system 
the actual cost of the work has been about twice the esti- 
mated cost, have evidently had their effect on the promoters 
of municipal telephone schemes, and in this latest estimate 
the telephone is adopted as the unit. Bournemouth was 
promised 1,000 metallic cirouits and telephones at £17 
apiece. The opportuoity that this elastic unit gives for 
future juggling with figures is unlimited. Any instrament, 
even a switchboard transmitter, would be a telephone“ 
" when it came to counting noses, and a few yards of inside 
wiring on an extension instrument would blossom as a 
< metallic circuit." Beyond а few general remarks, there 
is no description of the class of equipment to be supplied, 
but the report does not omit the sanctified phrase that the 
instruments are to “bear the arms of the Corporation.” 
This embellishment, which seems particularly to titillate 
town council sensibilities, is applied by the simple and 
childlike process of calcomania, and must cost nearly a penny 
per emblazonment. When we read over one of these muni- 


cipal telephone estimates, we really wonder what a town 
council would вау to а gross of green spectacles. 

However, Bournemouth, like ‘several other municipalities, 
has definitely decided not to start spending money on a half- 
baked telephone scheme, and cannot be considered to have 
taken other than the prudent course. Whether, if the 
matter had been put clearly and fully before them in all its 
technical and financial aspecte, any of the municipalities 
which have started telephone systems would have actually 
engaged in the business, is open to question. At any rate, 
if they bad at the beginning gone deeply into the subject 
and decided to face the expense of installing mocern tele- 
phone plant, and of laying out their systems in accordance 
with the requirements of the areas and with the probable 
development of the business, they would have started with 
some chance of success. As things are, the existing muni- 
cipal telephone enterprises doomed themselves to failure 
from the start, by the adoption of inferior and inadequate 
plants, and by the adoption of rates based upon the ure 
of inferior and inadequate plants. Once started, affairs 
must run their courte, and the course of ап engineering 
business founded on inefficient and inadequate plant leads 
in a few years to a point where reconstruction or failure are 
the alternatives. 

The Glasgow municipal telephone system, whose history 


` we have followed with some interest, is a fine illus- . 


tration of this. That system was equipped and laid out 
with such an extraordinary disregard of all accumulated 
telephone experience, that it has conspicuously failed to 
accomplish the objects for which it was started. The 
service has become so ineffective that a complete re- 
equipment of the system is necessary before any real im- 
provement can be made. The various expediente adopted 
from time to time have caused the plant to drift into 
such a state of confusion that а thorough reconstruction 
and re-organisation must be undertaken before long, while, 
as а business venture, the undertaking has been beaten to a 
standstill in the competition. The National Telephone 
Со.'в Glasgow system now numbers over 19,000 stations, 
and, increasing at the rate of over 500 stations a month, has 
left the municipal system far in the rear. Such are the 
penalties payable for lack of thoroughness and for dis- 
regarding the teachings of experience, 


THE “learned” societies attached to 
the University of St. Petersburg have 
received orders to hold their meetings with closed doors, t.6., 
their members are forbidden to introduce visitors, Even the 
well-known Russian Physicc-Chemical Society has been 
treated in the same arbitrary fashicn, so that students are no 
longer able to listen to the papers and discussions, It seems 
that a technical society belonging to the capital, founded in 
1766, was ordered not to permit visitors to be present, in 
the year 1900; since that time it has simply refrained 
from holding any meetings at all. 


Scientifc Societies 
in Russia. 


The Transvaal.—The value of the electric cables, wire 
and fittings imported into the Transvaal during the 10 months 
ended Novembar last, amounted to £58,000, practically the same 
as in the corresponding period of 1903. 
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THE BRITISH ENGINEERING INDUSTRIES 
AND THE FISCAL INQUIRY. 


(Мотв.— Both in the autumn of 1903 and in December, 1901, the 
Board of Trade issued important Blue Books on “British and 
Foreign Trade and Iadustry.“ These were compiled with a view 
to facilitating the elucidation of the fiscal problem, and contain а 
large number of tables dealing with import and export statistics, 
prices of food, wages of artisins, bank returns, pauperism aud so 
forth. The second Blue Book contains a vast amount of informa- 
tion of interest to engineers. The following article is one of 
а series dealing with matters of engineering interest which have 
thus oome under the consideration of the necesssrily impartial 
officials of the Board of Trade) 


I.—FLUCTUATIONS IN EMPLOYMENT. 


So far as the United Kingdom is concerned, figurea are 
given of the percentages of unemployed belonging to trade 
unions connected with ship-building, engineering and metal 
trades, as far back as 1851. In considering any figures of 
this nature one difficulty naturally occurs, and that is, that a 
large number of artisans do not belong to trade unions, and 
no particnlars are forthcoming as to the ratio between 
union and non-union members employed in various in- 
dustries. Independent authorities are inclined to take the 
view that in times of depression relatively greater numbers of 
unskilled Jabourers (who rarely belong t» unions) are unem- 
ployed than of skilled artisans. Taking the four principal 
unions engaged in this section—the Amalgamated Engi- 
neers, the Iron Founders, Iron Moulders, and the Boiler 
Makers and Iron and Steel Shipbuilders—as a whole, and 
then seriatim, it may be noted that 1858 and 1879 were 
years of maximum stress, 10:2 and 10:6 of the members 
being in receipt of unemployed benefit. The period between 
1870 and 1874 was one of all-round good employment, the 
general percentage for all unions engaged in these industries 
being 1:5 only. In later years, in 1893 and 1894, 
which were bad, the numbers of the amalgamated engineers 
unemployed were 8 3 and 8:5 respectively. Inthe next year, 
1896, the percentage fell to 5:9, and until 1901 varied 
between 2:2 and 2 9 percent. For both 1902 and 1908 the 
percentage was 4 4. The iron founders have not been so 
fortunate. They suffered severely in 1858, and frota 1867 
to 1869 their percentage of unemployed varied between 16:1 
and 18:6. Ап exceptionally bad year was 1879, when the 
figure stood at 23:3. In 1889 and 1890, the numbers 
unemployed were respectively 2:0 and 2:6 per cent. In 1894 
and 1895 the figures were 10:8 and 10:9 The best year 
since the Franco-Prussian war was 1899, when the number 
fell to 1*8 ; subsequently it rose to 7:8 in 1902, receding to 
7'4in 1908. The iron moulders algo suffered severely in 
1858 and 1869, but suffered most severely between 1884 and 
1887, the percentages being 23:1, 316, 84:2 and 26 0. 
In 1899 they were also unfortunate, having 5°8 per cent. 
unemployed, the figure now standing at 12:5. For the 
fourth union—the Boiler Makers and Shipbuilders—figures 
are only available since 1871, when only 1:0 per cent. were 
unemployed. Their two periods of stress have b2en between 
1884 and 1887 (averaging 20°3 unemployed), and between 
1892 and 1894 (averaging 14:3). In 1899 the number stood 
at 2:1, whence it has risen without set-back to 11:7 in 1903. 
In addition to the detailed tables a chart is given, which 
shows diagrammatically the remarkable series of oscillations 
or successive waves of good and bad employment affecting all 
the trades simultaneously. The handling of these figures 
for controversial purposes is to be deplored. According to 
one’s predilections, arbitrary years may be taken either to 
show 1903 as a year of prosperity or as a year of extreme 
distress, compared with the year specifically selected in order 
to bolster а biassed argument. 

Contrasting the fluctuations in employment in theae four 
unions with those of the total industry of the country, the 
reason that the former are the more violent is due to the 
fact that this group of trades is largely concerned with the 
making of the instruments of production—machinery, 
implements, ships, engines, &c., and other forms of fixed 
capital—and that a very small expansion or contraction in 
the total output of commodities in the country is likely to 
cause a relatively large expansion or contraction in the 
demand for new instruments. That is to say, activity or 


slackness in the engineering trade as a whole affords a very 
rensitive, though exsggerated, indication of the general trend 
of the labour market as a whole. 

In regard to the course of employment in the allied 
industries of coal and iron mining, and in the preparation of 
the rougher or less finished products of the iron and steel 
trade, figures of the percentages employed are given for the 
last seven years. Of these years 1899 was the best, and 
1901 the worst. The percentage rate of employment of 
those engaged in iron mining has been very stable. Рір-ігоп 
manufacture has been subject to severe fluctuations, and for 
every 100 men employed in 1900, 86:6 found employment in 
1908. Тһе mean of the iron and steel trade employed in 
1903 ів 93:2 per cent. of the number employed in 1900. 

In Section C are to be found four rather interesting tables. 
The first gives the number of persons employed in coal 
mining, and the average number of days per week on which 
coal was hewn and wound since 1895. Rising from 4:74 
days in 1895 to 5:47 in 1900, the number has since receded 
to 5°09 in 1908. 

The second table deals with iron mining in the United 
Kingdom, in which the mean number of days worked per 
week was 5°72 in 1903. The third table gives the number of 
furnaces in blast, quantity of pig-iror made, and average 
output per furnace from 1873 to 1893. In 1878, 683 
furnaces were in blast, producing per annum an average of 
9,614 tons each. In 1903 the average number in blast had 
fallen to 349, but each of these was producing an average 
yield of 25,602 tons, thus affording a total output of 
8,935,063 tons, as against 6,566,451 tons. 

The fourth table gives the number of workers employed, 
and average number of shifts worked per week between 
1898 and 1903 for iron and steel worke, i.e., works engaged in 
iron puddling and rolling and steel making and rolling. In 
1903, 71,609 workpeople were so employed, working 5:37 shifte 
per week. The fifth table gives the mean number of tin- 
plate mills working since 1896. 

This entire Section C is weak, and calls for extension in 
the subsequent inevitable returns on British and foreign 
trade and industry. In regard to coal and iron mining, the 
tonnage raised per annum per worker should be given ; the 
particulars as to blast furnaces should include the number 
of workers and output per worker. Table IV. should be 
expanded, and Table V. should contain the output and 
number of workpeople employed. Above all, the output of 
the American, German, Belgian and French workers in these 
industries should be ascertained, as only then can this section 
be truly helpful. 


PROGRESS IN ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY IN 1904. 


By JOHN B. C. KERSHAW, F. I. C. 


(Concluded from page 119.) 


Tron and Steel, —The most striking progress of the year 
1904 in the electro-chemical апа electro-metallurgical 
industries, has occurred in connection with the development 
of the electrical methods of steel production. 

The earlier attempts to apply electrical methods in the 
reduction of the ore, and thus to make the electric furnace a 
direct rival of the blast furnace, have to some extent retired 
into the background, and electro-metallurgists are devoting 
their attention more to the furnaces and methods for pro- 
ducing steels of any desired purity and alloys of any desired 
chemical constitution, from pig-iron and scrap. Although 
no plant combining the old and new methods of production 
has yet been erected and operated, the writer has little doubt 
that in another 10 years such plants will be common, and 
that the combination of а blast furnace with electrio steel 
refining furnaces grouped around it, into which the molten 
pig-iron is run direct, and at once converted into high-class 
tool steel, will be the distinctive characteristic of an up-to- 
date steel works. 

The electrical energy required for the electric farnaces 
in these plants, will be derived from the gases of the blast 


— 
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furnaces by aid of large gas engines. Ironmasters will then 
no longer lament that nearly one-half of the heat energy of 
the fuel used in the blast furnace, i« wasted. 

As regards the Heroult and Keller processes of steel- 
making which were referred to in the last annual report, 
(see ELECTRICAL Review, February 12th, 1904) consider- 
able progress has been made with the plans for their develop- 
ment in other countries during the past year. 

A Commission ef Experte has investigated these processes, 
and also those of Kjellin and Stessano dnring 1904, on behalf 
of the Canadian Government, and has reported favourably 
upon their prospects. As a result of this report, it is 
probable that the Heroult and Keller processes and 
furnaces, will receive trial in America and Canada during 
1905. Heroult has also sold the German richts of his 
furnace to the Neuhausen Aluminium Co, and this com- 
pany intends to commence the manufacture of electric steel 
hy this furnace, in one or more of their four large works. 
Krupp of Essen, is reported to be assisting in this develop- 
ment. 

Gin, the French paténtee of another form of furnace for 
electric steel production, has algo arranged for trial of the 
same upon an industrial scale {ў Plettenberg, in Westphalia, 
во that Germany is now following in the footsteps of France 
as regards there new electro-metallurgical developmente. In 
Italy the Stassano furnace and process is still being experi- 
mented with, but the original syndicate has expended all its 
capital, and these trials are now being continued under the 
парка of the Government, at the Royal Arsenal in 

urin. 

Nothing new has been published during 1904 relating to 
the Conley and Ruthenberg processes, and it is, therefore, 
reasonable to suppose that they have not developed so rapidly 
into industrial successes, as their patentees and promoters 
hoped. The following figures were given by the Canadian 
Commissioners in their report, for the electrical energy 
required to produce 1 ton (2.000 1.) of steel by three of the 
processes they witnessed in operation :— 

Heroult process, 100 to 153 в.н.р.-уваг, costing 4s. 2d. to 6s. 5d. 

Keller " 112 i is 48. 8d. 

Kjellin  ,, 116 to 145 15 ii 48. 8d. to 6s. 

The costs were based upon the E.H.P.-year at $10, which, 
it may be remarked in passing, is only one-half of the sum 
paid by the various companies located at Niagara Falls. 

Nitric Acid and Cyanides.—The electric methods for fix- 
ing the nitrogen of the air have continued to receive much 
attention during 1904, but it cannot be said that any of 
these processes have yet become firmly established upon a 
successful industrial basis. | 

The Bradley and Lovejoy process, referred to in the las 
report, is still being tried at Niagara Falls, but no details 
concerning the progress made during 1904 are available for 
publication. A 2,000-н.р. plant is stated, however, to be in 
course of erection at New Jersey. 

A Swedish process patented by Birkland aud Eyde, based 
on similar principles, namely that of rapid snarking through 
the air, has been much discussed during 1904, a paper on 
this process being read at the St. Louis Electrical Congress. 

The arrangements for making and breaking the arc are 
held by the inventors to be very efficient in this modified 
process, a moving magnetic field being employed to draw 
out the-arc until its increasing length causes it to break. 
The yield of HNO, by this method is stated to be 900 kg. 
per Kw. year, and the air after treatment contains 2 to 8 per 
cent. of NO, which is finally oxidised to N,O, in an 
enamelled tank. A large number of laboratory investigations 
upon the production of nitrogen oxides by spark discharges, 
have also been carried out during 1904, by Brandt, Müth- 
man and Hofer, von Lepel and Auer, but limits of space 
forbid any detailed reference to these important researches. 

As regards the electric furnace method of fixing atmos- 
pheric nitrogen, several processes have been further 
developed during the past year. 

The Siemens and Halske and Franke process for the 
production of calcium cyanamide (see last report) bas been 
introduced into Italy, and a factory is in course of erection 
for a company with headquarters in Milan. 

The Ampere Electro-chemical Co., of Porchester, U.S.A., 
has developed a process fcr obtaining cyanides from the air 
by aid of carbides, barium carbide being first formed, and 


then submitted, while still heated, to the action of the 
nitrogen of the air. Barium cyanide is formed under these 
conditions, and from this, sodium or potassium cyanide can 
be obtained by double decomposition with the correspond- 
ing carbonate. An ingenious method is employed for obtain- 
ing the barium carbide in a finely divided state. 

Obalmot has patented a somewhat similar process in the 
U.S.A. for producing ammonia, titanium nitride being first 
formed in the electric furnace, and then decomposed by 
steam while still in the heated state. This process can be 
тале continuous. | 

Nickel.—The applications of electrical methods in con- 
nection with the extraction and refining of this metal have 
not made any progress during 1904. This is chiefly due to 
the fact that the electrolytic extraction processes are not very 
satisfactory in operation, and that the electrolytic refining 
process, though satisfactory, produces a metal purer than is 
required for industrial use. The improvement in the purity 
of the metal obtained by the ordinary metallurgical reduc- 


. tion process has also rendered it unnecessary to employ any 


special refining process for treating the crude metal. 


- Sjostedt has published during the past year details of the 
. trials made (probably at Sault Sainte Marie) with the elec- 


tric furnace for smelting ferro-nickel ores. А calculation 
based on these trials showed that with a 300-H.P. furnace 
(nsing arc heating) 1 ton of ferro-nickel, containing 8 per 
cent. Ni could be produced with an expenditure of electr:cal 
energy equivalent to 4,800 x.H.P.-houre. With power at 
$10 per E.H.P. per year, the cost of this alloy would have 
been $26, while its selling value would have been $31, thus 
leaving а margin of $5 per ton for interest, depreciation, 
and other charges. This process was to have been intro- 
duced on a large scale at Sault Sainte Marie, but for some 
reason the original plans have not been carried through. 

Orygen and Hydrogen.—The production of these gases 
by the electrolysis of water, has become one of tbe more 
successful of the minor branches of electro-chemical in- 
dostry, and works of this character are reported to be in 
operation at Tivoli, Rome, Milan, Züricb, Lucerne, Hanau, 
Brussels, Toulouse, Montbard, and Aldershot. Many dif- 
ferent forms of decomposing cell have been patented and 
are in actual nse. The majority make use of a solution of 
Sodium hydrate as electrolyte. and iron or nickel as elec- 
trode material. The Schoop cell, on the other hand, utilises 
dilate sulphuric acid as electrolyte, and lead for the cell 
structure and electrodes. 

In America, electrolytic installations for making oxygen and 
hydrogen have been installed at the Iowa State College and 
at Lehigh University. : 

Tbe Schnckert and Garuti cella are in most general use. 
The yield of oxygen and hydrogen gases from these forms 
of apparatus varies from 225 litres to 252 litres per Kw.- 
hour, two-thirds of this volume being hydrogen. 

The Siemens & Halske, Oerlikon and Hazard-Flamand 
cells are new types recently brought out; in the former, 
potassium carbonate rolution is used as electrolyte. The 
Oerlikon and Hazard-Flamand cells are based on the filter- 
press principle. 

Ozone.—All the more recent information relative to the 
production and utilisation of ozone, is contained in an 
ilustrated article by the present writer, published in the 
issues of this journal for December 30th and January 6th. 

Tin.—The number of works using electrolytic processes 
for detinning scrah, is believed to have been increased during 


1904, but it is difficult to obtain апу very reliable informa- 


tion concerning this industry. A detinning works has, how- 
ever, been set in operation at Staten Island, New York, 
during tbe past year, and it is probable that both in 
Germany, Sweden, France, and the United Kingdom, small 
plants. are in operation, details of which bave not yet been 
published. | 

Thus, at Copenhagen in Denmark, an electrolytic 
detinning process, patented by Bergse, has been in use for 
two years, bnt the particulars of it have only recently 
appeared in print. In this process stannic chloride solu- 
tion is used as the solvent for the tin, and the cans and tin 
scrap are placed in this solution without any previous treat- 
ment to remove grease and dirt. Stannous chloride is 
formed by solution of the tin, and the recovery of this tin is 
then effected by electrolysis in а separate vat. The stannic 
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chloride solution which is thus continuously reformed, can 
be used again and again, until it becomes saturated with 
iron salte, when it is thrown away. The process is said to 
be more economical than the sodium hydrate process, both in 
electrical energy and labour, but the solation of the iron and 
consequent necessity to throw away the stannic chloride at fre- 
quent intervals of time, is certainly a drawback. Chemical 
methods of detinning scrap have also received attention 
during 1904, and in some electrolytic alkali works, the 
chlorine from the cells is being employed to produce stannic 
chloride and tin salts from this raw material. 

There is nothing new to report concerning electrolytic 
methods for extracting tin from slags or ores. 

Zinc.—The Swinburne-Asheroft zinc extraction process 
appears at last to have emerged from the experimental stage 
of its development, for the Castner-Kellner Alkali Co. has 
erected a plant capable of dealing with 40 tons of ore per 
week, at their Weston Point Works, and is now operating 
the process under a license from the patentees. No details 
of this plant have yet been published. According to Borns 
the process has been somewhat modified as the result of 
the experimental trials at Weston Point, and cold dry 
chlorine gas, in place of hot chlorine, is employed for 
decomposing the fused mass of sulphide ore in vessels called 
transformers, carbon nozzles being used to lead the chlorine 
into the molten mass of ore. As operated at Weston Point, 
the process stops at zinc chloride, this product being sold, 
instead of being electrolysed and metallic zinc obtained with 
recovery of the chlorine. The process, therefore, can hardly 
be considered an electrolytic one, unless the source of the 
chlorine be considered to give it that character at Weston 
Point, ' | 

Nothing new concerning the Hoepfner & Salgue processes 
has been published during 1904. | 

The Laval electric furnace method of extracting zinc from 
its ores is on trial in Germany and Sweden, and, according 
to Ferchland, is likely to have an important future before it 
for the production of the pure zinc required in the fine brass 
manufacture. 

In this process the ore is finely crushed, mixed with the 
necessary carbon and fluxing chemicals, and is then sub- 
mitted to the radiated best of tbe electric arc in a 
furnace of special design -and proportions. All the 
volatile metals are reduced and driven off by the 
intense heat in the form of vapour, and since no air ig 
admitted to the furnace, the formation of oxides is avoided, 
The Casaretti and Bertani furnace, which has been experi: 
mented with in Italy, is somewhat similar in principle, bat 
here electricity ів only used for the final heating, and the ore 
and other materials are placed in closed muffles, instead of 
on the hearth of the furnace, | 

In all of these electro-thermal processes for reducing zinc 
ores and obtainiog metallic zinc, the real difficulties only 
commence with the condensation of the metallic vapours, 
. and with the recovery of the metalg from these in merchant- 
able form, and since no details of this important part of the 
plant required in the operation of the Laval and Casaretti 
processes have yet been published, it is yet too early to 
regard them as established and successful zinc reduction 


rocesses. 

The Ellerhausen-Western zinc extraction process ів 
reported to be working at the Hafna mines in Wales. By 
this process the ores are smelted in a blast furnace with 
ordinary fluxes, and the zinc is recovered from the fume as 
sulphide or oxide. The process is therefore, not an 


electrolytic ог  electro-metallurgical опе, as carried 
ont at this place. There is nothing new to report 
concerning electro-galvanising processes, beyond the 


fact that the use of pyridine and gum arabic has been 
patented as addition to the solution in the baths, for improve- 
ment of the character of the zinc deposit at the cathode. 


Mansfield.—The T.C. will supply electricity to the Light 
Railway Co., and will ark it to guarantee to pay from May 13th 
next s minimum of £300 per quarter for energy. Mr. R. Hammond 
was appointed on behalf of the Corporation to act with Mr. G. 
Harris on behalf of the company in fixing the price to Ъз paid, 
the Corporation undertaking to accept their decision. 


ON TECHNICAL LITERATURE. 


ГА 


Bv M. I. E. E. ^ 


А GREAT deal has been said and written of late on the 
training and education of electrical engineers, Many 
opinions—some good, some indifferent and some bad—have 
been expressed. All, however, are agreed upon one point, 
viz., that theoretical ая well as practical instruction is 
necessary. They have all tacitly assumed that the theoretical 
knowledge is to be obtained by attending a course, or courses, 
of lectures at some institute or college. It seems to have 
escaped their notice that the earnest student does not get 
one-half his information from lectures, but from books and 
current periodicals. A good lecturer should, in fact, be 
prepared to direct the reading of his students, more especially 
on the subject matter of his lectures, because he should 
know full well that he cannot make his course sufficiently 
comprehensive. I dare say I may be freely criticised for 
my criticism, but I am strongly of opinion that the majority 
of lecturers in British places of learning are utterly incom- 
petent to deliver a complete and comprehensive course of 
lectures оп most branches of electrical engineering. Some 
are highly theoretical, with little or no practical knowledge ; 
others, who boast a workshop experience, nre so deficient in 
theory that they cannot express themselves iu scientific 
language. 

It devolves, therefore, upon the earnest student to devote 
а considerable portion of his time to private reading. 

As I have had considerable experience in teaching electro- 
technics, I speak feelingly when I say that the most difficult 


duty for a lecturer to falfil is the direction and guidance of 


а student's private reading unless there is a technical library 
available. | 

Books on electrical engineering are, for the most гаг, like 
their authors, one-sided. They are either entirely theoretical, 
or entirely practical, or a mixture of theory and bad practice, 
or practice with faulty theory. They are mostly the pro- 
ducts of professors or lecturers in our universities and tech- 
nical institutes. 

In compiling some of the courses of lectures which I have 
delivered, I have had to consult ten or a dozen so-called 
treatises, to say nothing of special articles in periodicals. 
I have uever yet been in the bappy position of being able to 


recommend one particular book, or even two, to an advanced 


claes, and assure the students that the information contained 
therein was all that could be desired and all they required. 

My remarks are not directed to periodicals. because they 
contain short special articles usually written by people who 
know that little bit well. 

Mv readers who are authors may think my remarks too 
drastic, but they must confess that I am right. I am an 
author myself, so they need not feel burt. I know 
and feel that some of my own writings could be improved 
by collaboration with some one whose strong points were my 
weak ones, and vice versá. 

There are very few books which do not contain some 
excellent chapters, and most contain in addition chapters not 
only not worth reading, but absolutely harmful on account 
of their faulty and rubbishy contents. Why cannot writers 
seek assistance from some one who knows those portions of 
the subject which tbey do not know, and yet which should 
be incorporated in the book to make it comprehensive aud 
complete ? ME 

Notlong ago I was asked to edit & treatise on electric 
traction. The manuscript was written by two authors. 
There was naturally occasionally a little overlapping, but 
when carefully edited this disappeared, and the result was 
certainly а much better book than either of the authors 
could himself have written. 

It is noticeable, too, that books of joint authorsbip are 
usually in greater demand than others, for the obvious reason 
that their contents are more general without being less 
particular. 

There is an opportunity for some firm of publishers to £o 
in for a series of technical books of joint authorsbip, more 
especially for such as would meet the requirements of the 
advanced classes in technical schools. There is no doubt 
that teachers would welcome them, and they would be а 
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boon to students who cannot afford to purchase half-a-dozen 
books on the same subject, as is now almost necessary. 

My criticism is a just one, and one which, I trust, will 
call attention to a defect which, if remedied, will render the 
paths to knowledge far simpler, and should have a material 
effect upon the amount of knowledge imparted to the average 
student in a given time. 

To illustrate my point, let us consider the case of a 
treatise on alternating currents. Many books on the subject 
have been written during the last ten years, and most of 
them, if not all, are each of single authorship. 

I will not ray how many authors a comprehensive treatise 
on alternating currente should have; but where is the man 
who can deal properly with the general theory of alternating 
current circuits and machines, and at the same time give the 
best practice in the design and manufacture of single and 
polyphase alternators, synchronous and asynchronous motors, 
induction motors, transformers, &c. ? 

I cannot help thinking that many must have passed the 
same criticism mentally upon existing text-books, but I do 
not know that anyone has hitherto done so through the 
technical Press. 


CORRESPONDENCE. 


Letters received, after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 

. munications at the earliest possible moment. No letter can be. pub- 
lished unless we have the writers name and address in our possession, 


A Correction. 


In reference to my notes on Variable Speed Motors 
given in your last issue, I regret that the scale of ordinates 
in fig. 3 has been marked wrongly; the figures 5, 15 and 20 
B.H.P, should read 0, 20 and 30 B.H.P. respectively. 

As this error makes the comparison between the single and 
double voltage motor unfair to the latter, I shall be very 
glad if you can find room for this correction. 

C. Sumpter. 


[The figure in question was reproduced exactly in 
accordance with the author's original diagram. The 
corrected scale is shown on the figure re-inserted herewith. 
— Eps. E. R.] 


-- 


The Dignity of the Profession. 


I note the letter from ** Deep Thinker, ” in reply to mine, 
in your issue of the 20th ult., and can only say that I 
agree with his remarks in every particular ; I could not 
very well do otherwise, having in view the fact that he is in 
full agreement with my last commente. 

After all, perhaps one’s reasoning is not best forced home, 
under the veil of satire, as, now that he writes with absolute 
candour, and without any trace of bidden meaning, I find 
our ideas run parallel ; in any case with regard to status, and 
fair promotion, and probably, in mort other matters, except 
that perbaps I am in favour of allowing a slightly more 
favourable interpretation of “ Impudence's " heavily cloaked 


ideas. Impudence,“ in justice to himself, should let us, who 
are apparently puzzled, know his real candid meaning without_ 
any attempi at pantomime. 

Any further remarks r^ the actual subject I consider it 
unnecessary to make, as I have simply to shake my friend, 
the * Deep Thinking " person, by the hand, and thank him 
for so kindly taking over my share of voicing what are our 
mutual ideas, at which I think no one can take exception. 

І Latitude. 


[This correspondence is now closed.—Eps. E. R.] 


Electric Furnace for Glass Work. 


Can any of your readers kindly inform us whether the 
electric furnace has been successfully applied to the melting 
of glass for bottle and other similar work ? We should be 
glad to hear of such application, and also to learn the name 
of а manufacturer of such a furnace. 


The Brisbane Electric Supply Co., Ltd., 
late Barton & White. 
Epwanp C. BARTON. 


Brisbane, December 20th, 1904. 


E Nernst Lamps. 


Your correspondent “Gloucester” raises an interesting 
point in to-day's issue on the subject of Nernst lamps. 
He cannot вее why polarity need be observed. . 

I have traced many cases of failure to polarity being 
changed during tbe life of the burner, but am not certain 
that it is deleterious to run the lamps with opposite polarity 
to that with which they are marked, provided they are kept 


on the same poles throughont their life. 


This, after all, is what one would expect if the filament is 
regarded as an electrolyte, which without doubt it is. Under 
the influence of high temperature the molecules composing 
the filament are dissociated into iong which carry the current ; 
and until the temperature is sufficiently high no disacciation 
takes place, and consequently there is no passage of current. 
This being granted, it is obvious that as long as the current 
flows in а definite direction, there is а movement of positive 
ions towards one end of the rod, and of negative ions towards 
the other end, there being, after many hours’ burning, an 
accumulation of opposite ions at, or near, either end. If 
now the direction of the current is reversed the ions will start 
travelling in the opposite direction, and the violent reversal 
of their positions will set up such a molecular commotien at 
the ends of the rod that it will very likely break at one or 
other end, which is precisely what happens in such cases. 

It will be noticed that after burners have been in use a 
long time, tiny crystals form on the filament. 

If the burner has been ran thronghout its life with the 
polarity the same as is marked on the lamp, these crystals 
Invariably form on the portion of the rod nearest to the 
positive end, none being found on the negative rod. 

I have a }-ampere burner of the old type, which has been 
in use for public lighting in a side street for 3,630 lighting 
hours, and the filament is still intact and shows this 
crystalline formation very plainly. 


Hythe, January 27th. 


Henry Joseph. 


Registration and Remuneration of Wiremen. 


In regard to Mr. Butt’s remarks, he is mistaken in 
thinking that I ever expected that the mere fact of 
registering а wireman would make him competent. I 
suggested at a meeting of the Electrical Contractors 
Association that the men should only be registered after they 
had passed a technical and practical examination. 

I have never yet in my experience found a “ good 
workman” who would leave a joint improperly made, but 
the shoddy wireman is very similar to the shoddy plumber. 
I am rather interested to know whether, when Mr. Butt 
discovered wires unprotected under floors, he notified the 
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electric supply company and the fire insurance com- 


pany. 

I think that a firm which undertakes to сајту out work 
in accordance with the requirements of the electric supply 
company and the fire insurance company, and does not do so, 
is obtaining money under false pretences, 

I believe that the Manchester branch of the E.C.A. 
register workmen, and the same has heen done by the London 
branch, but it has always appeared to me unsatisfactory, 
hence my reason for reading a paper, and suggesting that 
wiremen should pass an examination before obtaining a 
certificate for competency, : 
| Frank Suter. 


After reading and re-reading Mr. Godwin's letter of the 
20th inst., I find myself wondering whether he ever paid а 
man a reasonable price to bave the qualities that he seems to 
think are minus io every man but contractors. — 

I should like to know, if a wireman passed an examination 
to show that he bad the necessary technical knowledge, care- 
fulness, mechanical skill, &c., whether it would make any 
difference to his quality of work ? 

I maintain that the only way to find out whether а man 
is worthy of his position or not isto take him unawares, 
examine the kind of work he does under floors, in roofe, &., 
this being in the hands of each contractor. By this means 
each contractor will soon be able to judge whether a man 
be worthy of the trust which he finds it necessary to 
place in him. Many a good, practical man whose work 
would stand the most critical observation could not express 
himself as would be necessary at an examination, while there 
are others who could get through the technical pointe of 
wiring and show where the necessity for carefulness lay, also 
be able to talk or write essays on mechanical skill, but who, 
at the same time, be nowhere as a workman. 

An examination certificate is all very well if a man is 
going to be employed by some ironmonger or builder, or by 
anybody who knows very little about the trade, but, if a 
man styles himself an electrical contractor, he ought to be 
able to test a man’s abilities for himself, which undoubtedly 
would be more satisfactory to him. 

If there are jerry workmen about, the contractor has the 
option of employing them or otherwise. As for Mr. 
Godwin’s bitter sarcasm, talking of wiremen ás underpaid, 
overworked heroes, in the Midlands men would like the 
chance of being overworked, although they are more than 
underpaid: wiremen, 74d. per hour, charge hands, 8d. 
If, instead of showing such feelings, employers would give 
encouragement to their men on the idea of Mr. Leggatt, 
namely, a certain bonus per megohm, I feel sure that 
there would be a more cheerful feeling, and it would 
undoubtedly be one of the greatest incentives for better 
workmanship. 


Brierley Hill, January 30th, 1905. 


W. J. Newland. 


I have been deeply interested in the correspondence in 
the ELECTRICAL Review on the above subject, and should 
therefore like to make a comment thereon. It seems to me, 
Sir, that there is a lot of superfluity over this matter. I 
beg to offer a suggestion to the members of the Electrical 
Institation. The suggestion is that they should confer 
together on the advisability of requesting the various fire 
insurance companies between them to appoint a thorough 
practical electric light fitter in each district or town accord- 
ing to rateable value ; and that each company shall pay 8 per- 
centage according to the business in that town or district, 
to inspect all electrical work in progress ; also that each con- 
wactor who is installing electric light in the town or district 
be requested to notify the same to the inspector on starting the 
work. I suggest the combination of insurance com- 
panies assumiog that they would not go to the expense of 
employing inspectors separately. He could then visit the 
work in course of construction, and as a practical man, 
would be able to remove the stigma that seems to surround 
this particular calling. The honest contractor and his 
workman would hail him with delight, because they would 
know that they were in fair competition. I do not suggest 
this for the benefit of the insurance companies, but for the 


benefit of the honest trade and the public generally, who 
are mulcted by the dishonest contractor and his elap-it-in 
44d. workman. | 

With regard to certificates, І might mention that I 
obtained one of the first half-dozen given in this town by 
the City and Guilds Institute ; it is perhaps this fact more 
than others which causes me to value it. 

Personally, if a man came to me for a job, and brought a 
dozen certificates with him, it is questionable whether 
I should look at them. I might ask a question or two 
relative to the particular job I was on, and if I wanted a 
man, I should soon judge by practical application as to the 
man's ability. Electric light fitting, like everything else, 
must have men adapted for it; and I feel sure, Sir, that my 
suggestion of a good, honest inspector with plenty of 
moral courage, would assist in bringing the electric light 
fitter from the cloud that now surrounds him, by removing 
or improving the many worthless imitations that now delude 
the trade. 


Brighton, February 1st, 1905. 


A. E. Hewett. 


If the discussion on the above article has not already been 
exhausted, may I be allowed to answer some of the criticiams 
on my letter. 

I intended to criticise some of Mr. Suter’s rewarks. When 
I said contractors, I certainly meant electrical contractors, 
and not decorators, ironmongers, &c., who are not really 
electrical contractors, and, moreover, I did not understand 
Mr. Suter to refer to any other than bond fide contractors, 
when speaking of those who should set the examination 
papers or arrange the syllabus. TUN 

I would point out to Mr. Butt that although examinations 
may not necessarily prove a man’s ability, they are some 
guarantee of efficiency. To say that this is not во ів to вау 
that all public examinations are futile, 

I did not suggest that I could not get competent wire- 
men, a8 Mr. Leggatt says, and I certainly do not want one 
who will even volunteer to do the brain work for me—I 
should always doubt his capacity. 1 do want to see men 
who, when they ате told what to do, will use some initia- 
tive, carrying out their work thoughtfully. | 

Organisation is good for every trade, Trade unions have 
their uses now, from a master’s point of view, but they 
would be far more useful were they handled with less 
Socialism. 

Trade unions at present bring all their men to one level, 
and that the lowest, and not, as it should be, to the highest. 

When a few more fires have been caused by this jerry 
wiring, perhaps the public will realise that it is necessary to 
employ an engineer, and not a retired grocer or pork Шш 
to carry out their lighting and power schemes, &c. ; Ше 
engineer will then employ better men, and pay better Weges, 
since he will not have to compete with this low class of 


work. 


It is my firm conviction that until wiremen, like plumbers 
and others, are registered, both contractors and good Ыр 
men will suffer; and I, for one, thank Mr. Suter for 


deavours. 
endeavour — йй: 


Is Steel Conduit Wiring Doomed ? 


In reply to Mr. Mahoou’s last letter, I again assert 7 0 
whenever light gauge steel conduit systems are used m 
buried in wet concrete, plaster, &c., trouble will ird 
sooner or later, and this opinion appears to be upheld by 
several other contributors. Mr. Mahood appears to of 
making the heavy gauge screwed steel conduit the base 
his arguments throughout, but he must гешеп ber that 188 
conduit systems are still carried out with light gauge tubes, 
and very extensively, too. 

Surely Mr. Mahood will see from my letters that I do not 
condemn or find fault with all conduit installations АТ 
do with some, and а great many, too, of what аге 
conduit-wired jobs. t 

When I referred to the exorbitant cost, I not only Шш, 
extra labour, but the cost of materials, which is not MS 
item on a high-class screwed steel conduit job; an ' 
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Mahood must remember that it із the price that rules in а 
great many cases, even more than reliability. 

Ап electrical installation is the same to a great many 
people, if they get the light, whether the job be done in 
wood-casing, lead-covered wiring, light gauge conduit, or 
the c heavy gauge screwed tubing, во the cheapest gets the 
work. 

I have not found fault with trade union wages, or even 
hinted that they were too high, as I am a atrong believer in 
good pay for good work, and good work cannot be done 
withont good workmen ; and it is the class of material that 
is being used on an installation that ів опе of the principal 
Жен in the amount of wages expended on that instal- 

ion. 

In answer to the question put by Mr. Mahood, I think 
that heavy gauge, screwed steel, water-tight-jointed conduit 
ig at present the best form of protecting wires buried in 
plaster, &c. Whilst admitting the above, we have still to 
face the faults and troubles caused by using light gauge 
conduit, which is still being used, as the question of first 
cost, and competitive prices cannot be overlooked, and wood- 
casing is still preferable in some cases. | 

I would like to ask “Electra” if he knows whether the 
particular kind of conduit he mentions is obtainable in this 
country, and if во, where. | 

It certainly appears to possess some advantages over light 
gauge steel tubes, but could not compare, except in price, 
with the highest class heavy-gauge screwed conduit. 


ot H. Moss. 
Bradford (late of Birmingham). 
January 30th, 1905. 


Glow Lamp Pendulums. 


With reference to the correspondence recently appearing 


under the above heading, we may say that we are in posses- 
sion of a patent for an arrangement which we think bas 
advantages over those described, as it is adaptable for 
flexible cords, and is of a design that can be produced at a 
low cost. The following sketch illustrates the arrangement : 
— Inside the cradle, which is attached to the flexible cord 
by cord grips, rests a heavy ball, through which passes the 


flexible cord, and to which the lamp апа shade are fixed. 
Sufficient weight is given to the ball to cause it to sit firmly 
on its seating, and consequently hold the shade at any 
desired angle, and at the same time to keep the cradle 
perpendicular when the shade is tilted. 


W. 0. Rooper & Co. 
Stafford, January 31st, 1905. 


South Africa.— The South African Customs authorities 
bave given a decision to the effect that the duty on electric bat- 
terios ıs to be rated at 24 per cent. ad valorem, and on arc lamps 
at 10 per cent. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Frees use of fictitious names, fc., 
may be made. Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


“Fas” writes: — I shall esteem it а favour if you will give me the 
benefit of your opinion on this matter:—On being called in to 
effect some repairs at the premises of one of my customers, I became 
acqusinted with the fact that they were not on the most favourable 
rate of supply; I mentioned it to the manager of this branch, 
who in turn reported it to head office. Later, through the manager, 
I was asked to give a written report on the two rates of supply, and 
my figures proved that a saving of £46 odd could be effected 
annually by going on to the other rate. 

As this customer bas always a large amount of installation work 
to place, I hoped that the advice I bad given would have been the 
means of my obtaining some of it, and wben the head office wrote 
asking my fee, I replied that the consideration and its form I would 
ratber leave to them, aud that I was prepared to investigate their 
costs at the other branches for a nominal fee, providing they gave 
с consideration to my services when they had any fresh work to 

ace. 

“This reference to their new work, like many others that pe: 
ceded it, was ignored, and to prevent my services going unpaid I 
sent a bill in for 10 per cent. of the annual saving. This amount 
my customer said was too much. He offered £2. I refused this, 
but in their next letter they sent that sum, and I gave them a 
receipt for it on account. They refuse to pay the balance now, and 
claim that I left the fee in their hands, which is not true. I named 
the amount before any sam or suggestion came from them ; in fact, 
I believe if I had not they would not have offered me anything. 
What chance do I stand of getting the balance, and what course 
ought I to adopt?” 

5, The statement that "Fée" did not leave the question of 


| remuneration to his customers hardly seems to accord with the 


facis, having regard to his letter in which he said that the con- 
sideration and its form I would rather leave to you." There is 
nothing in his statement of the case to show tbat the customer ever 
undertook to give him work. Had he named his fee of 10 per cent. 
in the first instance without stating that he would “leave it to 
them," they would have had no answer to'an action upon what 
lawyers term a quantum meruit, ie, an action in which “Fee” 
would seek to recover as much.as the Court would think һе was 
entitled to. Nevertheless, the fact of the customer having ignored 
his letter is some evidence that the customer ignored the request for 
future work, and it is at least arguable to say that the offer “to 
leave it to the customer” was only made upon the basis that they 
would undertake to give him work in the future. In the circum- 
stances, it is conceived that Fee might bring an action in the 
County Oourt, claiming (a) 10 per cent. of the saving; (ö) in the 
alternative, upon a quantum merutt, giving credit, of course, for the 
£2 already paid. He should consult a solicitor before taking any 
further step. 


\ 


PARLIAMENTARY. 


HzeckMONDWwIEB U.D.C. BILL. 


Om January 26th Mr. JRoNB, one of the Examiners of the House 
of Commons, sat to consider whether Standing Orders had been 
complied with in the case of the Heckmondwike U.D.C. Bill. Mr. 
Baker, Parliamentary agent, represented the promoters of the Bill. 

Mr. PBrrTOHABD, who appeared for the Liversedge Urban 
District Council, said it was proposed by the Bill to extend 
the area of supply of the electric lighting undertaking of 
the Heckmondwike Urban District Council to the district 
of tbe Liversedge Urban District Council, and the notices 
stated that the Bill was also to confirm an agreement 
made between the Heckmondwike Urban District Council and 
the British Electric Traction Co.with reference to the supply 
of electrical energy for tramway purposes. By the notices it would 
appear that the powers were only to apply to Heckmondwike, bat 
he believed they were also intended to apply to Liversedge, and, 
therefore, he coutenaed that the notice of the Bill was insufficient. 

Mr. Cuirpa, on bobalf of the Yorkshire Electric Power Oo., also 
alleged that tne notices were misleading, as they left them entirely in 
the dark as to what were the objecte of the Bill. Where an agree- 
ment of this sort was proposed to be confirmed, Standing Orders 
required that the Bill should have the schedule of the agreement 
attached to it. There were several systems of tramways in the 
agreement and a light railway, but the notices only stated that 
there was an agreement with regard to the supply of electrical 
energy for tramway purposes. | 

Mr. BAKER said the agreement was two years old, and no appli- 
cation bad ever been made either by the Yorksbire Electric Power 
Oo. or the Liversedge Council for а copy. Had such application 
been made, а copy would have been supplied. 

Mr. JEUNB a:ked if 16 was common knowledge that ап agreement 
had been made. 

Mr. ВАКЕВ eaid it was, and it had been published in the local 
papers. 

Mr. ОвїРР8 argued that if the agreement only applied to the 
supply of electrical energy for tramways in Heckmondwike, the 
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notices would have been sufficient, but it was obvious from the 
preamble of the Bill that the agreement went further. They could 
not say what was entered in the agreement. 

Mr. Baxan said that the tramways and light railways in the dis- 
trict were all one. - 

Mr. Onters said the generating station was in Heckmondwike, and 
the Urban District Council at present һай no power to supply elec- 
tricity outeide their own area. If, however, the Bill passed, they 
would have the power. There was, however, nothing in the 
notices to show that such power was being applied for. 

The ExAwINRR said he had no power to insist оп the production 
of the agreement if the power set out in Clause 2 of the notice was 
simply to confirm the agreement; but as it specified that it carried 
out the agreement for certain purposes, he thought it ought to be 
produced. 

Mr. Baker produced the agreement, and this part of the case was 
held over for the objectors to examine it. 

Mr. Рвітонавр further alleged that proper notice bad not been 
given with reference to the power sought in Clause 11 to supply 
electrical energy in bulk in the districts of Liversedge and Batley. 
The districts were specified in the Bill, but not in the notice. 

Mr. Baxer said the area was very small, and he contended that 
the general notioe given was sufficient. 

Mr. Oniprs said the Batley Corporation were authorised to 
supply electricity, and this was a distinct invasion of their district. 

The Examiner upheld the allegation on this clause. 

Mr. PRITOHABD next alleged that no ordnance may had been 
areis at tbe Board of Trade showing the extension of the area 
of supply. 

Mr. Baren admitted that this was so, bat it was by no means a 
common thing for it to be done. 

Mr. PRrTOBABD said it was an important Standing Order inas- 
much as it gave those iaterested their only chance of seeing the 
area sought to be taken in. 

The ExAMINRBB said the Standing Order was plain, and he upheld 
the objection. 

After an adjournment, Mr. PRrróBAR» said he had examined the 
agreement which related entirely to the supply of electrical energy 
in Liversedge. The Heckmondwike U.D.C. had not power witbout 
Parliamentary sanction to sapply in the Liversedge district, and as 
this was not stated in the notice, he held that the Standing Orders 
were not complied with. 

The ExaMINEB said it appeared that the British Electric Traction 
Co. had slready powers to construct tramways and light railways in 
Liversedge, and the agreement wasto enable the Heckmondwike 
U.D.C. to supply electrical energy to the district. It seemed to him 
that the powers in tbe Bill were different from the powers in the 
notice. The words were different, and he could not undertake to 
say whether the powers were identical. He should report that the 
words were not identical. 

Mr, OnrPP8 objected that notice had not been given of the powers 
sought in Clause 14 of the Bill, which authorised neighbouring 
authorities to enter into agreements with the Heckmondwike 
U.D.C. for the supply of electricity in bulk. 

The EXAXINER held that the objection had not been sustained. 

The В.и will now have to go before the Standing Orders Oom- 
mittee, who will decide whether it shall be allowed to proceed. 


L. C. C. OPPOSITION. 


Tan Parliamentary Committee of the L. C. O. stated that public notice 
had been given of the intention of the Council to consider, on Feb. 14, 
the question of opposing the тагіоов railway and lighting and 
power Bills introduced in the present session. In the meantime 
the Committee asked the Council to seal petitions for presentation, 
if necessary, against the following Bills:— 

Underground Railway Bills :—Baker Street and Waterloo, Central London 
(New Lines), Charing Cross, Euston and Hampstead, Edgware and Hampstead, 
Great Northern, Piccadilly and Brompton (No. 1), Great Northern, Piocadilly 
and Brompton (No. 2), Hammersinith, City and North-East London, and the 
North-East London. 

Tramway Bill:—The London Southern. 

Electric Supply and Power Bilts:—Administrative County of London and 
District Electric Power, Central Electric Supply, Charing Cross and Strand 
Electricity Supply (Power Supply), City of London Electric Lighting (Exten- 
sion of Powers), County of London Electric Supply, East London and Lower 
Thames Electric Power, Metropolitan Electric Supply (Various Powers), and the 
North Metropolitan Electric Supply. 


Өсотон BILLS Beror® PARLIAMENT. 


Мв. Campion, one of the Examiners of Standing Orders, in the 
House of Commons on January 24th, had before him the Scotch 
Provisional Orders promoted under the Private Legislation Pro- 
cedure (Scotland) Act, 1899, for proof of compliance with Standing 
Orders. These orders, after passing the Standing Order stage, go 
back to the Scottish Office, and the inquiries are held locally, Later 
in the session they come before Parliament for confirmation. The 
orders of electrical interest which were dealt with on Thursday 
last week, were as follows :— 

Wemyss Tramways.—An order to authorise Randolph Gordon 
Erskine Wemyss to construct tramways in the parish of Kirkcaldy 
add Dysart, in the county of Fife, principally to develop the coal- 
field on the Wemyss estate. Power is given to take land for a 
generating station, and to transfer the undertaking to a company. 
Standing Orders complied with. | 

Glasgow Corporation.—To consolidate the Tramways Acts relating 
to Glasgow from 1875 to 1904. To authorise the construction of 
about 20 miles of new tramways, and to reduce the valuation of 
tramways for assessment purposes. The Order was allowed to stand 
over antil February 16th. - 


———— n" 


Paisley District Tramways.—Power to the Paisley District 
Tramway Ov., to construct additional tramways, and raise £50,000 
additional capital. Adjoarned till February 16th. 


Private Bills.—At the meeting of the Westminster City Council 
on 26th ult., the Law and Parliamentary Committee submitted a 
report dealing with the Bills in Parliament affecting the City. The 
Committee stated that pending the report of the Royal Commission 
on London Traffic, which might influence the attitude of the 
Council towards the various tube railway echemes, it was necessary 
to secure a right to be heard against any Bill proposing to constract 
a new railway or an extension of an existing railway within the 
City which does not contain adequate protective clauses. They, 
therefore, recommended that petitions be preseotéd against the 
following Bills:—Baker Street and Waterloo Railway, Obaring 
Cross, Euston and Ham Railway, Central London Railway 
new lines), Great Northern, Piocadilly aod Brompton Railway 

lls (Nos. 1 and 2), and Hammersmith, City and North-East 
London Railway. This wasagreedto. With regard to other Bills, 
it was agreed to petition against the following :—London County 
Council Tramways, Metropolitana Electric Supply Oo. (Various 
Powers), Charing Cross and Strand Electricity Supply Corporation 
(Power Supply), Central Electric Power Supply Co., Ltd., the 
Administrative County of Londun and District Electric Power Bill, 
County of London Electric Power Sapply Co., Ltd. 


“LEGAL. 


OVERHEAD v. UNDERGROUND WiBES —THE PoeTMASTER-(QENSBAL 
AND DI8STRIOT COUBOILS. 


Ix the Court of the R»ilway acd Canal Commission held in the 
Royal Courts of Justice on Thursday, January 26th, composed of 
Mr. Justice Bigham (President), Sir F. Peel, aud Viscount Copham, 
the applications of the Postmaster-General and the Rural District 
Councils of Croydon and Brentford were heard. The Attorney- 
General and Mr. Cassidy appeared for the Postmaster-General, and 
the respondent councils were represented by Mr. Macmorran, K. O., 
and Mr. Nordrett (Croydon), and Mr. Dickens, K.C., and Mr. Scott 
(Brentford). 

The ATTORNBY-GENERAL said the difference which had arisen was 
whether certain lines «f telephonic and telegraphic communication 
which the Pustmaster-General was willing to put up at a reasonable 
cost, should be laid underground, or by means of poles above ground. 
The difference in the cost was very serious, and in one case it would 
be a matter of consideration whether the Postmaster-General could 
provide the communication required at all if the wires had to be 
placed underground. By the Act of 1863,the Postmaster-General 
bad power to put up and maintain posts along any street or public 
road, but he could not open up the streets or erect posts without the 
consent of the local body in control of the rcad. The difficulty 
which had arisen in the present case, was that tne local public body 
had refused their consent to the posts. Where such a difficalty 
arose, the Act said that it shonld be referred to a police or stipen- 
diary magistrate, or to the judge of a county court. With 
to the three cases in dispute at Croydon, the learned County Court 
Judge, Mr. Russell, decided that the wires should be laid under 
ground, and the Postmaster-General now brought the matter before 
this Court, as he was entitled to do under the Act—not as an appeal, 
but for re-hearing if necessary. With regard to tbe proposed new 
telegraph communiestion to a station called Bonth Beddington, а 
very extensively signed petition had been presented by the in- 
habitants of that district, asking that а post office which existed in 
Stafford Road should be utilised for telegraphic purposes. The 
District Council said the extension wires should be placed under- 
grou.d, but the Postmaster-General said that the income would be 
go small that the cost would be out of all proportion. He was 
ready and willing to give the communication if he could ase posta. 
It was а country road, and be submitted that it was absolutely un- 
necessary to incur the expense of putting the wires underground. 
The overhead wires would be no obstruction to traffic. He put in 
pbotographs, plans, and measurements of the roads. 

Mr. Млсмоввалн said he appeared for the District Council at the 
instance of owners of property. The district he said was rapidly 
being built over, and there were from 1,000 to 1,500 houses nearly 
finished. It was not at all a country district, but had a distinctly 
urban character. He һай a requisition of 61 inhabitants and 
owners objecting to the overhead wires in these roads which were 
mostly narrow roads with narrow footpaths, and poles 30 ft. high 
and 2 ft. at the base would be an obstruction. 

The ATTOBNBY-GENERAL said he was willing that it should be a 
9 00 that tne posts should be iron posts which were mu 
thinner. 

Mr. MACMORRAN said the posts were also objected to кой 
æsthetic poiut ot view. They would be eyesores. He pointed ou 
also that the cost of maintainiog underground wires was less than 
that of overhead wires with posts. t 

The Psesıoear having suggested that the parties should come °° 
a settlement, a conference took place between Counsel, after which, 

The ATTORNEY-GENERAL said they had arranged the terms Sh 
regard to the two cases in Croydon. The Postmaster, as E et 
line No. 7, will be at liberty to erect poles, he agreeing ^w 
they should be either creosoted poles or painted poles, as 1 
decided by the Council. Ав to route 9 there were channels g 
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opened, and there was no reason why tbe wires should not be under- 
ground there, the General laying the tubes and wires, 
and the District Council fitting up the channels. 

The Рвкагрнит said an order would be drawn up to that effect. 

The case of Brentford was next taken, and it was agreed tbat part 
of the route iu the High Street should have the wires underground 
and part on iron posts; the other part in the outskiris towards 
Ealing to have overhead wires with painted wood or creosote 
poles. : 

Consent order drawn up accordingly. . 


Егвотвіс TRAMWAY Track MAINTENANCE. 


Ат the West Hartlepool Police Oourt on the 25th ult. several 
charges against the tramway companies were down for hearing. 
There were 16 summonses taken out against the General Electric 
Tramways Co, Ltd. under the Tramways Order, and one against 
the Hartlepools Electric Tramway Co., Ltd., the information in this 
iostan"e being laid under the Light Railways Order. The Town 
Olerk (Mr. Higson Simpson) appeared for the prosecution, and Mr. 
M. Harrison defended. The dates for which the summonses were 
iesued were between November 10th and December 30th. 

The Town CLERK said the matter was a serious aud important 
one, Тіе tramway company had absolutely ignored their respon- 
sibilities. It was a matter of nótoriety that owing to the condition 
of the rosdway in certain places accidents had occurred. The 
company, although they denied it, were wholly liable. They bad 
certain great privileges, aud the law put on them corresponding 
obligations, one being that they should keep their tracks in such a 
condition that they would not be a danger or a menace to the 
public. The question was purely a legal one, as to whether the 
company were liable for the present state of affairs or not. 

Mr. Harrison objected to the summonses on the ground that 
* the owners of the track were the Hartlepools Electric Tramway Co. 
and not the Gereral Electric Tramway Ga, of London. 

The Town Crank pointed out that this was the first time that 
this question һай been raised, and contended that it had been 
settled by a later order of 1898. | 

Mr. Hansson said the order mentioned did not refer to this 
particular track in any sbape or form. The information charged 
persons who were not the owners, and was absolutely bad. The 
General Electric Tramway Co. had no right on the track at all. 
They were simply the owners of the track between the Hartlepools. 
The Hartlepools Electric Tramway Co. owned the Park, Foggy 
Furse and Seaton Carew tracks. i 

Mr. 8r«Psox argued that the Hartlepools Oo. had no position at 
all They were simply the lessees. The General Electric Tramway 
Co. were tbe parent company; they were the promoters, and only 
the promoters could be made liable. 


The Bench ultimately adjourned the cases for a fertnight to give 


the advocates time to consider their position, and the Magistrate's 
clerk time to consider the point of law raised. 


5 * 


Lane v. Тнв Brirish Егвотвіс CaALIBRATAD F'usg Co. 


lw the Chancery Division of the High Oourt on Tuesday, Mr. 
Justice Farwell heard a motion for judgement in default of defence 
on this matter, which was a debenture-holder's action. 

Mr. Forp, on bebalf of the plaintiff, stated that there was only 
one issue of 15 debentures of £50 each. 

His Lone made the usual order in a debenture-holder's action. 


Nonrn-Wier Lonpon ELzxcTRIO BuPPLY Co. 


Ix the Chancery Division of the High Court of Justice on 27th ult., 
Mr. Justice Farwell again had before him an application to appoint 
a receiver and manager of the North-West London Electric Supply 
Оо. The application was by а debenture-holder, holding £1,600 
stock out of £30,000 issued in the company. It was stated that an 
offer bad been made by the Hampstead Borough Council to buy the 
undertaking, exclusive of the book debts, for Ше sum of £12,000. 
A resolution adopting the offer had been passed at а meeting of 
those interested. The undertaking was at present in the possession 
of prior lien debenture-holders and ali the debenture-holders other 
than the applicant opposed the present motion which, it was 
said, was intended to prevent the saie going through. 

His І.оврвнтр referred the matter to Chambers without prejudice, 
aud with liberty to apply if necessary. 


Tus МїргАнр ELECTRICO CoBPORATION FOR PowER DISTRIBU- 
| TION, Lap. v. D. Parsons & Sons. 


Тиз case first came before the Wolverhsmpton County Court in 
October last. It woes а claim to recover the sum of £46 19s. 3d. for 
electrical energy consumed by the defendants at their works at 
Brierley Hjll between September 28th and December 31st, 1903. 
It was stated at the hearing that the defendants were under а 
contract to receive electrical power at the rate of 44d. per Board of 
Trade unit. On December 21et а man in the employ of tbe plaintiff 
company went to the defendants' works to take the reading of the 
meter. According to his reading the meter on that date registered 
a consumption of 770 units. He was a man of little experience in 
reading meters, and 16 was evident he had made a mistake, because 
on & further readiog on January bth it was found to register a 
consumption of 1,770 units, although during the interval the works 
had not been in operation, and no electrical energy had 


.and District Electric Traction Oo. Mr. Wm. C. 


through. There might have been a leakage, owing to a 
defect in the installation, but the company were not responsible for 


For the defendants it was contended that they had not received 
the amount of current for which they were brought in as debtors, . 
and they denied that they had ever received any communication 
from the plaintiffs that there was a defect in the installation. 

The case was adjourned for independent expert evidence in 
regard to the meter, and Mr. J. B. Clarke, electrical engineer to the 
Stourbridge U.D.O., was called in to arbitrate. After careful 
investigation he communicated his decision to his Honour, who, in 
concluding the case last Friday week at the Wolverhampton County 
Oourt, pronounced the electric meter to be correct in its readings, 
and gave judgement for plaintifs, 


CaLLENDER’s CABLE Co. v. KILLARNEY Егвотвіс Licsrina Co. 


Он the 27th ult, in the Obancery Division at Dublin, before the 
Master of the Rolls, Mr. LzzT applied on bebalf of the defendants 
to appoint a receiver in place of the receiver at present acting for 
the Court. The present receiver had issued a notice that he would 
start doing the work of the defendant company, and if this inten- 
tion were carried ont, the defendants would lose the benefit of the 
provisional crder and expose themselves to a fine of £2 per day on 
foot of same. Such would be fatal to the sale of the works as a 
going concern. 

The MASTER OF THE ROLLS asked what counsel proposed to do 
with the present receiver. 

Mr. Lest said the incoming receiver would pay him off in full. 

Mr. Warts, for the plaintiffs, said it would be judicious to dispose 
of the whole matter by « sale. 

The MASTEB оу THE ROLLS adjourned the matter for a week, and 
iutimated that on that day week he would receive sealed tenders 
for offers for the purchase of the works of the defendant company. 


Aotion ÁGAINST A TRAMWAY Оомрлнү.— A NicB Porn. 


On January 26th, at Dudley Oounty Court, before Judge Roberts, 
Wm. Lowe, tramcar conductor, brought an action for 
compeusation against bis late employers, the Dudley, Stourbridge 
Camm ap 

for the applicant; and the respondents were represented by Mr. 
Cave. The applicant, it appeared, was, on April 5th, engaged on a car 
that at the time of the accident was standing on one of the sidings 
in the Market Place. He was turning the trolley-pole round when, 
as alleged, through the carelesaness of a motorman on another car, 
his left leg was crushed between two tramcars. The injured limb 
had ќо be amputated, the man being therefore, totally disabled. 

The question arose between counsel as to whether the accident 
really occurred on a light railway, and so came within the 
provisions of the Act, or upon a tramway. 

Mr. CAMM pointed out that the applicant was рл upon the 
light railway part of the system ; but Mr. Cave held that there was 
no Ee that the sidings were part of the light railway, which 
really terminated 350 yards away. 

The JupGm, in giving his decision, pointed out that Mr. Camm 
had proved that the sidinps were used in connection with tbe light 
railway. As, however, there was no proof that the sidings were 
constructed under the Light Railway Order, the applicant must 
fail. He could not even concede that the man was employed 
“ about ” a light railway at the time of the accident. 


— 


Janpus Авс LAMP AND ELmEorRIO Lamp Co., Lap. v. Аво LAMPS, 
LTD 


Im the Chancery Division of the High Court on Monday this case 
was mentioned before Mr. Justice Kekewich. 

Mr. BousFigLpD, K.O., for the defendants asked bis Lordship to 
fix a day for tbe hearing of the further evidence which tbe defen- 
dants proposed to bring forward with regard to the experiments 
which were being conducted as to the life of ithe lamps made 
according to various specifications. 

His Lordship fixed that day fortnight. 


Metric System.—We have received the report of the 
Decimal Association regarding the progress made towards the 
adoption of the Metric System of Weights and Measures since their 
last report, issued in October, 1903. The passing of the Weights 
and Measures (Metric System) Bill through the Honse of Lords is 
recorded, and it is stated that every effort will be made to pass it 
through the House of Commons in the coming session. The strong 
support of the trade unions is mentioned, and some details of the 
steps taken by the Oolonial Governments to further the movement 
are given. e New Zealand Parliament bas already passed an 
Act autborising the G.vernor 10 put the system in force after 
January let, 1906. The United States Treasury Department is in 
favour of the Metric System, as well as the Customs Congress of 
American Republics and the Oanadian Board of Trade. Numerous 
commercial organisations in this country have also expressed their 
desire for its adoption, and a large number of new members have 
been enrolled. 
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BUSINESS NOTES. 


Voltage Regulators, Ke.— Tbe B. T. H. Co., Ltd., have 
placed before us particulars of a line of voltage regulators which 
they have recently been perfecting. The majority of engineers 
and not а few private consumers can readily appreciate the ill 
effects of bad voltage regulation on incandescent lighting installa- 


* 


Fra. 1.—B. T. H. Vorraaen RndUr Aron, ТА Type, FnoxT Vn. 


tions; it is sufficient here to say that it makes all the difference 
betweenisuocessiand *non-succers;in;electrio lighting, from the point 
view of cost. The IB. T. H. voltagetjregulators are designed for 


Fre. 2.—T А Түрю Уогтлав REGULATOR, Back View. 


switchboard use and are mounted on suitable bases. The metal 
parts are polished and have а black oxide finish; the magnets 
are specially wound, and the device, as & whole, is enciosed 
іп а glass case arranged to facilitate inspection. Tne regula- 
tors are designed for both direct and alternating current 
generators. The latter, Т.А. type, regulator is illus- 
trated above. In operation the voltage of the generator 
is automatically maintained at the desned value by varying 
the exciter voltage, through the rapid opening and closing of a 
shunt, circuit across the exciter field rheostat, This shunt circuit is 


opened and closed by a differentially-wound relay, supplied with 
energy from the exciter bus-bars, the current being controlled by the 
floating main contacte. A direct current control magnet is also 
operated from the exciter bus-bars; it and the relay maintain a 
steady exciter voltage. The alternating current portion of the 
regulator consists of a magnet provided with a potential winding and 
an adjustable compensating winding, the latter being eonnected in 
series with the secondary ofa current transformer, usually inserted in 
the principal lighting circuit. The core of this magnet, by means of a 
suitable mechanism, operates the main contacts, and, in turn, the 
relay contacts, whicb, in case of a heavy load being thrown on the 
generator, short-circnits the exciter field rheostat, increasing the 
exciter voltage, until the original balance of the alternating current 
magnet core and attachments is restored. The regulator may be thrown 
10 and out of service without varying the voltage; it is also practically 
independent of speed, power factor and temperatare changes. 


The Nernst-Paul High-Power Electric Projector 
Lamp.—This projector lamp (controlled by Paul's patente) 18 con- 
atrocted by Mr. Robt. W. Paul, of Newton Avenue Works, New 
Bouthgate, N. The lamp is the outcome of experiments, designed 
to produce a high power illuminant for lantern work, on the lines 
of the well-known Nernst lamp. It consists of a burner, on the 
front of which are arranged detachable filaments or glowers. The 
burner is provided with sockets behind, which fit on to pins on the 
front of the lamp and make the connections to the filaments. In 
circuit with each filament and contained in the body of the lamp is 
an iron wire steadying resistance enclosed in a glass bulb and fitted 


Тнв М№ванет-Рлог, Higm-Powma ELmoramo РВОЗБОТОВ LAMP. 


into a bayonet socket. Burners are supplied for either alternating 
or direct-current circuits, at 100, 200 or 250 volts. Readers will 
reco the similarity of the above to the familiar Nernst lamp; 
an electrical heater is not included in the burner, it being neces- 
sary to heat up the filament to redness by means of a separate 
spirit lamp, to which end the projector lamp is specially arranged. 

he Nernst-Paul optical electric lantera is specially adapted for the 
above projector lamp; its construction is mainly of aluminium and 
brass, and it weighs, complete in case, some 15 lb. The ontfit is 
exceedingly neat and compact, and its comparatively small cost 
ара simplicity should be а great recommendation to the travelling 
lanternist, wherever the necessary supply of electricity is 
available. 


Australia as a Market for Electrical Machinery.— 
The Electrotechnischer Anzeiger recently published a long article on 
the subject uf Australie as a market for German electrical machinery. 
While we do not agree witu all the conclusions arrived at, yet the 
following summary of the article in question may be interesting to 
British electrical engineering concerns as indicating that an 
increase in the competition of German nrms may be expected in 
Australia at an early date, and also tnat it may contain a few 
useful hints witb regard to the trade in electrical plant in our 
Colonies :— 

he major portion of the electrical plant and apparatus at 
present being imported into Australia, states our contemporary, 18 
in connection with electric traction schemes. Not only are many 
new tramways projected, but it is also pro; osed to adopt electric 
traction on several of the suburban railways ou which steam is at 
present employed as the motive power, 8o that an increase in the 
demand for material may be expected at no distant date. Electric 
lighting, too, is making progr вв, and ere long Sydney will require 
а municipal generating station. [This will be interesting inforu, a- 
tion to Mesars. Preece & Cardew !—Eps. E. R.] ‘Toe employment of 
electricity for power purposes is also қап lag ground, as is shown by 
the growing demand ſor small motors and fur accumulators of moderate 
capacity. There is consequently every indication that Australia 
promises to become an impo: tant market tor manufacturers of electrical 
apparatus, who would, therefore, do well to devote special attention 
to the requirements of the country. Hitherto German manu- 
facturers, with one or two notable exceptions, have not done much 
in Australia, a state of things dueto several causes. Some firma, who 
have made the experiment, have given it up because immediate 
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results in the way of orders were not forthcoming. Others have been 


content to send their catalogues to shipping houses at home, which 


have sent the same to their representatives in Australia, where the 
matter has ended, for in order to develop a business in electrical 
plant, commercial experience alone is, in the majority of cases, 
insuffücient—a department with technical knowledge is a sine qud 
non. It is this department which has hitherto been waoting as 
regards the representation of German electrical engineering firms 
in Australis, where the seller should be in a position not only to 
reply to all the technical questions put to him by the buyer, but as 
the latter is more often than not unable to really specify his require- 
ments, be able to draft out a scheme for submission to the 
purchaser. Another drawback to the promotion of German elec- 
trical engineering interests in Australia is that of entrusting 
agencies to English houses. There are in Australia many good 
English engineers or specialists who, while usually fulfilling their 


duties as representatives of German houses, will, if a favourable: 


opportunity offers itself, give а preference to British firms. То 
develop a trade in German electrical plant in Australia, it is 
indispensable to employ German engineers, having not only 
technical and commercial knowledge, but also a spirit of patriotism. 
An improvement in this has recently been effected, several 
German firms having organised technical branches in Australia and 
placed the same under the management of experts, but much 
remains to be done in the same direction. Another point to which 
attention may be drawn is that of catalogues ; these are often very 
pleasing to the eye, but have little practical value, for they 


do not contain prices, or if these are given, they are alto- 


gether on too high a scale. It is quite ont of the 
question to expect exorbitant profits ont of the Australian trade. 
Competition is much too keen, American manufacturers having 
spoilt buyers by their very low prices. The difference between the 
products of the two countries is, Lowever, a marked one—those of 
Germany are of solid and durable construction, while those of 
America are light, and consequently cheaper 
Australian buyer in making purchases rarely thinks of the future— 
it is only the present that interests him, a tendency which is also 
found in the organisation of industrial undertakings. ' He has in 
view a certain immediate output, and although he might purchase 
machines which would last for many years, he generally selects the 
lighter and less costly class. . Complicated machinery, too, has 
little chance in Australia; in the first place, because in towns 
efficient repairers command high wages; and secondly, because in 
country districts ro capable repairers are available. There have 
been occasions when: German manufacturers have commented un- 
favourably on tbe old type English machines imp 

Australia, drawing attention at the same time to the improve- 
ments which have been effected in the German machines. 
Those, however, who have been responsible for these criticisms, 
have overlooked the fact that English makers, in sending their old 
types, do so as the result of a close study of the existing conditions 
and requirements. The English manufacturer, in fact, knows that 
his Antipodean brothers bave no inclination for novelties wbich 
require special knowledge and attention. Finally, the question of 
advertising must not be overlooked ; in Australia advertising is & 


necessity, and the manufacturer who fails to set aside a certain 


amount for this rarely succeeds, and, in any case, the success is 
incomparable with tbat of the manufacturer who advertises on а 
definite, well-conceived plan, General expenses in the country, 
too, are very high—a point wbich should not be forgotten when 
appointing representatives or agents. At the present time the 


Australian trade in electrical machinery, except ín Western. 


Australia and New Zealand, is very bad on account of the great 
damage and financial loss caused by the drought, and consequently 
more than one manufacturer will have to wait a long time for his 
first order. This, however, should not discourage them, for there 
are good indications of an improvement; and once a footing has 
been obtained, the subsequent success will more than repay the 
initial outlay. ya 


Electrical Work іп China.— According to the New 


York Electrical World amd Engineer, Mr. G. E. Anderson, United 


States Consul at Hangchau, Ohina, reports :—‘ Several of the т. 


mission schools in Hangcbau and vicinity are consid 
ment of their schools with small electric light and power 
nection with fight an engine power, They are do 


the equip- 
ts in соп» 


sako of the 


instruction. e president of one of the academies has asked me to 


obtain catalogues for such plants, and I will be glad to use any ent 


me, both with him and with others. . 50-light or 60-light plants will 
probably be about the sise needed. The equipment of one or two 
schools with such plants will lead to the equipment of otherr, as а 
matter of course, but the chief importance of the matter is in the 
fact that these small plants will be object lessons for Chinese 
business men and officials of what can easily be done in the cities 
in commercial light plants, Several American electric light people 
are considering schemes for the establishment of light plants in 
cities of this province, but во far, among other hindrances, they 
have lacked the cordial co-operation of Ohinese business men. With 
a few object-lessons at hand, this backwardness may be overcome. 
The development of trade in electrical supplies and machinery in 
this part of China will probably be very rapid when once it is well 
started, and the field certainly merits the attention of American 
business men.” | ; 


Telephone Sketching Chart.—Messrs. W. T. Glover 
and Co., Ltd., of Trafford Park, have sent us a specimen of their 
telephone sketching chart, consisting of a worked example and a 
set of half-a-dozen blank charts. We have already d these 
charts in a previous issue, and have expressed our opinion of their 
great value—provided that everyone keeps a few blank charts 


in first cost. The 


rted into 


this both for the 
ht and for the means such plants would afford for 


handy. Doubtless one could give instructions over the 'phone for 
the preparation of snch a chart, preparatory to transmitting the 
details of the sketch} but it would be far better to keep the proper 
charts in readiness. For the benefit of those who did not see our 
former notice, we may repeat that these charts provide a means of 
analysing, transmitting by telephone, and re ucing at tbe other 
end with accuracy, outline sketches of practically any descrip- 
tion, во us to facilitate the immediate dispatch of spare parts, new 


forgings or castings, with the very least loss of time in case of 
urgency. : 


Are Lamp Suspension.—The accompanying illustra- 


tions show an extremely ingenious and simple form of hook for 


suspending an arc lamp, made by Messrs. Glaenzer & Co., and 
described in the Génie Civil recently. The suspension rod of the 
lamp ends in a ball, s, which, when the lamp is raised, rests iu the 
hook с, as shown in the figure. Upon hauling on the suspension 
cord, 4, the ball, s, slides upon the under side of the inclined plane 


P, pressing to one side the hook, which is pivoted at в; when the 


passes through the enlargement at the top of the hook the 


AuTOMATIC Hook. 


latter swings forward again. The lamp is then lowered to the 
ground, the ball pressing against the back of the hook and passing 
through the ring D at the foot of the latter. Іа raising the lamp 
again, the ball comes into contact with the inclined plane E, under 
the hook, and presses the latter to one side until it passes through 
the ring at the end of the: hook; the latter then swings forward 
again and the lamp being lowered a little, the ball descends into 
the bight of the hook, where it is securely held. Nothing simpler 
could be desired; and as the cord is always retained within the 
hook, it can never get out of place or otherwise deranged. 


Prices Advance.—Messrs. W. T. Henley's Telegraph 
Works Co., Ltd., announce that in consequence of the continued 
rise in the prices of raw materials (particularly copper and Para 
rubber) entering into the composition of their. rubber-insulated 
electric light wires and cables, they are compelled to withdraw all 
outstanding quotations for such cables, and pending the issue of a 
new list' (now in course of preparation) to increase the prices con- 
teined in their price list, dated May, 1904 (or July, 1903), by 15 per 
cent., the trade and cash discounts remaining as at present. 

The Lion Foundry Co, Ltd., of Kirkintilloch, us that 
owing to the increase in the cost of materiale, orders ved after 
January 80th Wal be charged at an advance of 5 per cent. 


The Elektro-Grip.—The ingenious little device which is 
illustrated berewith has been introduced by the Elektro-Grip Oo. 
of 33 and 84, Paternoster Row, E.O, for the obvious purpose o: 
holding an electric lamp in any desired position. The grip is of 


Patent Laur GRIP. 


very simple construction, being easily attached to an ordinary 
lampholder, and the spring grip is strong enough to support the 
weight of the lamp and shade at any angle; it can beclipped on to 
a shelf, the edge of a bench or table, the headstock of a lathe, and 
so on, and is instantly removable. Many uses will at once suggest 
themselves for the grip, especially in workshops. 


F 
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Patent Absorption Dynamometer.—A simple dynamo- 
meter has been devised by Mr. W. G. Walker, of 47, Victoria Street, 
S. W. It is especially suitable for measuring the brake-horse-power 
of electric aud petroleum motors, and has a range of from { to 
20 нр. The power is absorbed by revolving vanes in air. 
Vanes of three different sizes are supplied, and the apparatus can 
be clamped on spindles from 2 in. to 18 in. diameter. The dynamo- 
meter is compact and simple, and goes into a box 24 in. x 9j in. x 
6in.; the weight complete, including the box, is aboub 22 lb. The 
essential feature of the dynamometer is the simplicity and quick- 
ness with which the brake horse-power cau be obtained. It bas been 
calibrated for speeds up to 2,000 rpm. The dynamometer is 
clamped on the spindle of the machine to be tested, and the vanes 
are adjusted to such a radial position that the motor runs at the 
required speed when under load. Knowing the speed, and the 
position and size of the vanes, the horse-power can be immediate 
obtained from the calibrated results which are supplied wit 
5 The instrument can be obtained from Mr. 

er. 


“ Wigan" Mining Bell.— The General Electric Co. has 
recently plsced on the market а patent alarm bell styled the 
" Wigan." 16 has been specially designed by Lancashire mining 
= to meet the requirements of the Government inspectors and 

ery mining engineers.”.The company claims it to be absolutely 
water-tight and gas proof. The whole of the electro-magnetic 
movement is е н, | in a cast-iron water-tight case. Hither 


11 
DM КК, nam 


WaTEBPROOF Mixmd BELL. 


trembling or single stroke bells can be supplied, but on account of the 
quick action the trembling type is recommended for ordinary pur- 
poses. Trembling bell coils in these are wound to a resistance of 
60 ohms, and for the single stroke to a resistance of 30 ohms. The 
sectional diagram illustrates the main features of the bell. The 
ordinary hammer, н, attached to the armature strikes against the 
smaller hammer, в , placed under the edge of the gong. The bells 
are listed with 6 and 8-in. gongs. 


Printed Matter for Australia, — Mesers. Neale and 
Wilkinson, Ltd., 32, St. Mary Axe, E. C., write as follows :— 


Owing to the import duty of 8d. per Ib. being demanded from addressees of 
all p rinted matter and catalogues for advertising purposes entering Australia, 
such printed matter sent through the post is seldom received, as importers 
naturally refuse to pay the amount demanded, however amali ; thus a con- 
siderable loss is entailed to the senders, botb in the amount paid out for 
postage, and also in the cost of production of the printed matter. As this is of 
such vital importance to British manufacturers, and we have been & approached 
by several firms with a view of overcoming the diffculty, we should like to hear 
from others on the subject. 


Catalogues, Lists, &c.—Mrssns. J. БЕРУ & бох, 
Canal Iron Works, Shipley, Yorks, have sent us a neat little booklet 
illustrating and describing their Perfect patent vices. 

MxssRs. Mansy, Son & Co., Lrp., 15, Gerrard Street, Soho, W., 
ba ve issued a price sheet of а new adjustable wall bracket, The 
movement is eífected by а ball and socket joint, the bracket arm 
being held securely in any desired position by tightening up a 
binding ring. A list of alterations in the prices given in the com- 
pany's catalozue of July last has also come to hand. 

The SneeLEx BrEEL Cowpurr Co., Lrp, has sent us a leaflet 
indicating the reductions in prices which took effect in its new líst 
which we noticed a fortnight ago. 

A small booklet bas been issued by Mrssns. GRAHAM, MORTON 
AND Co., Lrp., Hunslet, Leeds, describing and illustrating a large 
plant which they erected, in the short space of five months, at the 
SEN Colliery, Kilnburst, for handling 3,000 tons of coal 

er day 
r A price list has соте hand from Mussrs. B. KUETTNER AND 
MaAcDOoXELL, 3, Adam Street, Adelphi, W.C., relating to their 
accumulator, plates and grids. The firm make a speciality of 
casting machines for turning out grids, plates and frames, and also 
supply all accessories for the accumulator industry. 


Masses. FALE, SrTADELMANN & Oo., Lrp., have issued a small 
pamphlet giving a view of their new electrical showroom at 
Farringdon Road, E.O., and reprints of the various Press notices 
that appeared in regard thereto. 

We have received a trade price sheet and catalogue from the 
Кововінв Co., 15, Victoria Street, 8.W., relating to their insu- 
leting specialities. Messrs. Gabriel & Angenault inform us that 
future business in this line will be transacted under the name of 
the Roburine Co. 

Мұввав. Евмевт F. Moy, Lrp., Greenland Place, Camden Town, 
N.W., have issued a price sheet of their No. 17 ironclad motor- 
starters, which are fitted with “overload” and “по voltage” 
release. 

Messrs. Prrr & Воотт, Lrp., 25, Cannon Street, E.O., shipping 
and forwarding agenta, &c., have issued а booklet explanatory of & 
sy departure which they have just instituted for the distribution 

of catalogues abroad. This may prove of assistance to exporting 
manufacturers. 

Messrs. W. T. HaNLEY'8 TELEGRAPH WORKS Oo., Lrp., Blom- 
field Btreet, London Wall, E.C., have issued а new price list of 
their paper-insulated cables for electric lighting, power and 
traction, comprising L.T., single, concentric, triple-concentric, twin, 
three-core and н.т. concentric cables. The specification ef the 
cables, details of conductors, &c., contained in this list are in 
accordance with the recently- -issued report of the Engineering 
Btandards Committee. 

We have received from Mrssxs. SrmuzNs Bros. & Co. Lrp., 
copies of new leaflets just issued relating to their MC controllers, 
F generators, F and FA motors. Dimensions, outputs, &., are 
also given of these machines. 


Bankruptcy  Proceedings.—Under the failure of 
W. Н. L. Watson and George Huntingdon, electrical engineers, 
lately trading as Wateon & Huntingdon, and as Wateon & Oo., at 
83, Battersea Rise, 8.W., and 17, Dering Street, New Bond Street, 
W., tbe debtors attended last week before Mr. Registrar Linklater 
for public examination.  Acoounts have been lodged showing 
liabilities £747 6s 5d., against assets consisting of the proceeds of 
sale of the stock £68 17s. 10d., and book debts £230 7s. 5d. Under 
examination by Mr. W. Boyle, Assistant Receiver, the debtor 
Watson stated that he commenced business as an electrical engineer 
in Beptember, 1901, at 41, Bt. John's Road, Clapbam Junotion, in 
partnership with Mr. Clive Merry. They had a joint capital of 
£100 and traded as Watson & Merry. In October, 1903, they were 
joined by a Mr. Collier, who brought in £300. As partners they 
did not sgree, and it was arranged for the debtor Huntingdon to 
bny ont Merry and Collier, and to join witness as an equal partner, 
The business was removed in January, 1904, to 83, Battersea Rise, 
and about the same time a branch was opened at Dering Btreet, 
where they entered into contracts for the internal decoration of 
houses. In August last, being unable for lack of capital to com- 
plete а £700 contract, they calied the creditors together, and 
assigned the estate to a trustee, who completed the outstanding 
contracts, and then closed the business. Hach partner bad drawn 
£3 weekly from the business for his household and personal 
expenditure. The debtor Huntingdon generally corroborated his 
partner’s evidenoe, and the examination was ordered to be con- 
cluded. Appended is a list of the principal creditors, viz. :— 


UNSECURED, 
Brown Bros., Ltd., Great Eastern Street, E.C. .. 98 T as .. #458 
Builders’ Supply Stores, 92. Berwick Street, W. „+ ee oe 19 
Brockie-Pell Arc Lamp Co., Ltd., Worship Street, a 0. is . ES 19 
Cas well & Co., Ltd., Great Eastern re E.C.. E is “+ 25 
Darby Go. M & Bons, Clerkenwell Road, E .C. M is s ee 10 
„ Mossbury Road, Clapham J unction T Vus T ee B4 
Ediswan Co., Ltd., Queen Street, Cheapside ai - 5 si - 10 
Falk, Stadelmann & Co., Farringdon Road, E.O.. bs s ex - 12 
Gauthier & Co. A са #5 sia 16 
General Electric Co., Ltd., Queen Victoria Btreet, E. C. "d T e 28 
Johnstone Benjamin & Co., Ascham Street, PAN n Town. vis ee 88 
ОД & Co., Ltd., Victoria Strcet, S.W. .. ai du ia 80 
archbank & Bon, Battersea Rise, S.W., .. is i» TT = ae 15 
Metallic Tube Co., Ltd., . ee x em РИ T 26 
„Motor К és io € s " 925 15 
5 & Co., Waterloo Road, 8. E i Pe s T" T 44 
Sampson & Co., Ltd., 846, ded Road; N. W. ee is se is 14 
Sun Electrical Co., Ltd., ' Charing Cross Road, W. C ee Бъ S 18 
Btraus & Co., Ltd., Upper Thames Street, E. С. T sx 12 
Terminus Electrical Co., Terminus Chambers, Holborn Viaduot S ё 48 
Union Electric Co., Ltd., ‚ Queen Victoria Btreet, E.C EN es v 17 
Wilkinson, Haywood & Clark, Ltd., Ca'edonian Road, N. P " s 82 
Zurich Incandescent Lamp Co., Ltd., 47, T CONIA Street, W. са e 17 
Dowsing Heat Radiator Co. .. " "T ia 2 10 
Sherman, Rogers & Co., Devonshire Street, E. C. vs oe 10 


Installation Contracts.— Messrs. R. G. re & CUN 
of Newport, Mon, have secared tbe contract for the electric light- 
ing of the “ Workmen' s Institute," Abercynon. А 50-HP. guction 
gas plant is to be installed, which is of sufficient capacity to supply 
current to the institute hall and stage, and also for the shops in the 
frontage'and an hotel near by. The committee expects, owing to 
tbe low cost of the energy generated by the suction gas plant, that 
the revenue from the supply of the shops and the hotel will pay the 
total cost, including depreciation and interest, and leave а sub- 
stantial balance of profit. Messrs. Alger have just completed the 
wiring of the new premises for the Cardiff Pure Ice and Cold 
Btorage Co. 


Brush Contracts.—The following contracts have been 
booked by the Brush Electrical Engineering Oo., Ltd.:—18 double- 
deck car bodies with Brush trucks and equipments for the Leith 
Corporation; one 500-kw. Brush-Fa!con three-crank engine for 
Perth Electricity Works (per British Electric Plant Oo.); also power 
house plant, consisting of three 400-kw. steam turbo-electric 
generators, condenser, pumps, pipework, &c., for Port Elizabeth 
(per Davis & Soper). 
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Book Notices.— One and All Gardening” for 1905. 
Edited by E. O. Greening, and published by the Agricultural and 
Horticultural Association, Ltd., 92, Long Acre, W.C., has been 
issued, The book is so popular that it is hardly necessary to 
say anything to introduce it. The present is the tenth annual 
edition, and it contains much matter of interest and value to 
amateurs, allotment holders, working gardeners, &c. | 

Kalender der Elektrochemiker, 1905. Ву Dr. A. Neuburger. 
Berlin: M. Krayn. Price 4M., This is the ninth edition 
of this useful pocket-book, which contains tables and data 
of all kinds likely to be required by electro-chemists and 
physicists, covering a vast.field of information. Amongst recent 
matter may be noted brief particulars of electric furnaces for the 
metallurgy of steel, &c. The book is accompanied by a supplement 
containing mathematical tables and formula, as well as engineering 
dats, patent regulations, &c. Unfortunately, both volumes, whilst 
otherwise very commendable, suffer immensely from the lack of 
anytbing in the shape of an index. 

Hazell's Annual for 1905. The present is the twentieth year of 
issue of this very useful cyclopedic tecord of men and topics. 
Sections are devoted to industrial engineering schemes, electric 


lighting and traction, railway electrification, tube railways, a record . 


of electrical progress during 1904, and outside the confines of our 
own particular sphere there is а mass of interesting matter—indeed, 
there is something on everything. А work of this kind cannot, of 
course, be reviewed in the ordinary way; indeed, our readers are 
many of them already familiar with the character of its contents, 
and they need to be told little beyond the mere intimation tbat the 
new edition is out for them to at once order their copy. Mr. W. 
Palmer, B.A., is the editor of the work, and Messrs. Hazell, Watson 
and Viney, Ltd., of 52, Long Acre, W.O., are the publishers. The 
price is 3s. 6d. net. 

The Report of the Tarif Commission.—A popular and abridged 
edition of the section relating to the iron and steel trades has 
been issued and published by Messrs. P. B. King & Bon. In 
it the statistics of production for Great Britain, America, Ger- 
many, &c., are shown in three colours with a white blank for the 
rest of the world. It is pointed out always that our production 
forms a leas and less percentage of the whole. In the circle 
diagrams the circles have grown enormously, and the British 
sector contains ever a narrowing angle. But it is a narrowing 
angle in a larger circumference, and the actual area is greater. 
Statistics can be read by anyone to suit any point of view, and 
though we are far from saying everything is as it should be, we 
fail to find any possible hint as to the way in which our 40 millions 
of people are to tackle the enormous production which the Com- 
mission seems to say we should tackle. The world consumes over 
30 million tons of steel annually, and if we are to base our pro- 
portion on the figures of 1876—80, we ought to produce 10 millions 
of this, whereas we only produce barely 5 millions. The report is sold 
by Messrs. King & Son, of Great Smith Street, S. W., for 3d., and those 
interested would do well te secure а copy. The Commission is now 
resuming its sittings to investigate agriculture. The textile report 
will soon be issued. | 

We have received a copy of the February number of the Engi- 
neering Diary and Pocket Magazine, a new sixpenny monthly publi- 
cation which is appearing from 17, Bouverie Street, B.C. It gives 
many tables and curves from the current technical Press and other 
sources. Insise it is quite unique—4 in. x 6in. The diary sec- 
tion gives one page of squared paper per day for the month. 

“ Bulletin of the Massachusetts Institute of Technology.” Cata- 
logue, December, 1904. Boston: By the Institute (in December, 
January, March and Jane). 

“ Annnal Report of the Smithsonian Institution," for year ending 
June 30th, 1903. Washington: Government Printing Office. 

“Colliery Managers’ Pocket Book, Almanac and Diary, 1905." 
Ву R. A. 8. Redmayne. London: Colliery Guardian Co., Ltd. 


Cloth, 2s. 

"Practical Electric Light Fitting.” Ву Е. С. Allsop. Sixth 
edition. London: Whittaker & Co. ðs. 

“Gas and Petrolenm Engines.” Translated from the French of 
Henry de Graffigny, and edited by A. G. Elliott. London: Whit- 
taker & Co. 28, 6d. 

By Olof Linders.  Leiprig: Jüh and 


"Die Formelzeichen.“ 
Bchunke. М. 5. 

" Aocumulatori Elettrici" Ву Dr. V. Lucchini. Milan: 
Biblioteca di Elettricita. 3 lire. 

National Engineering and Trade Lectures. Edited by Ben Н. 
Morgan. Vol. I. British Progress in Municipal Engineering.“ 
Бу Wm. Н. Maxwell. London: Archibald Constable & Co. 

. net. 

" Moderne Dampfturbinen.” By Dr. A. Krebs. Second edition. 
Berlin: Georg Siemens. М 2.50. 

" L'Année Electrique, Electrotherapique et Radiographique." By 
Dr. Foveau de Courmelles. Paris: Oh. Béranger. 3 fr. 50. 

La Bobine d’Indaction.” By Н. Armagnat. Paris: Gauthier- 
Villars. 3 fr. 


Mercury Vapour Lamps.—On January 10th an appeal 
was heard in connection with Dempster's interference with the 
application of the Bastian Mercury Vapour Lamp, Ltd., for a U.8. 
patent, before the Appeal Board of Examiners-in-Chief, and by 
their decision, that of the Lower Tribunal was entirely reversed 
and set aside, so that the U.B. patent will be granted with all the 
claims originally allowed. Appeal from this decision can be 
carried to the Commissioner of Patents and the Bupreme Court; 
but the probebilities appear to be in favour of the decision being 
upheld. Messrs. Bastian are to be congratulated on their victory. 


Trade Announcements.— Messrs. E. P. Allam & Co., 
of 11, Hatton Garden, H. C., have opened larger offices, showrooms, 


factory and stores, at 11, Red Lion Street, Clerkenwell Road, E.O. 
Their telephone No., 1280 Holborn,” remains unaltered. 

. Messrs. Richard C. Dieppe, A.M.LE.E., and W. T. Knorr, have 
commenced business as the Universal Electrical Manufacturing Co. 
for the manufacture of switchboards, switches, distributing boards, 
house service boards and accessories, at 14, Station Parade, Queen's 
Road, Peckham, S.E. Mr. Dieppe for the past four years has been 
successively chief draughtsman and works manager with Messrs. 
Johnson & Phillips, and Mr. Knorr has been with the same firm for 
the past 14 years in cbarge of their switchboard, arc lamp and 
mechanician shops. 

Owing to increased business the General Contracts Co., Ltd., 
suppliers of the Strut switch, have. removed to more commodious 
premises at 62, Rosebery Avenue, E.C. 

On page 98 of our January 20th issue we described Messrs. 
Frampton & Paine, of 29, Old Queen Street, Westminster, as the 
London representatives of Messrs. Lionel Robinson & Oo. We 
understand, however, that they are more than this, being the sole 
selling agents for the firm mentioned. 


Dissolution and Liquidation. — At a meeting of 
creditors of Peter Pilkington, Ltd., held on January 4th, it was 
resolved to support the petition for compulsory winding up, to 
nominate Mr. James Todd, a chartered accountant of Preston and 
Manchester, as liquidator, and to ask the Courtto appoint Mr. Todd 
as special manager. Since that meeting an order has been made to 
wind up the company on the petition presented by Mesers. Rawsthorn, 
Ambler & Booth on behalf of a large creditor. Mr. James Todd has 
been appointed by the Official Receiver to prepare a statement of 
affairs on behalf of the company. 

Messrs. J. Sandford and H. W. W. Dix (Sandford & Dix, electrical 
engineers, Birmingham), have dissolved partnership. 


Annual Dinner.— The second contingent of the 
employés of the Norwich Electric Tramways Oo., to the number of 
109, were entertained to dinner on 26th ult. Mr, Alan N. Banister, 
the company’s engineer and manager, presided. 


Tramway Point Operating Apparatus. — Ап appa- 
ratus designed to do away with men for operating pointe, by 
operating the latter automatically, has been patented by Mr. W. В. 
Evans, of 31, Lotherton Street, Harpurhey, Manchester. The 
essential feature of the invention is the use of a magnet carried on 
the car, which acts upon а magnetic sboe or slide let into the rail 
near the points. When the car is about to pass through the pointe, the 
magnet pulls the shoe forward, and by suitable levers and connections 
the latter pulls over the road points and overhead points to accord with 
the direction in which the car is to travel. The points are simultane- 
ously locked, and remain so until the car has passed them, when 
they are released by the car-wheel running over a treadle piece in 
the rail, and spring back to their normal position. The device, it 
is said, is easily applied to existing tracks, and is automatic. The 
electro-magnet on the car is switched on by the driver when 
required, The patent rights are for disposal. | 


Street Arc Lighting in the City.—The Union Electric 
Oo., Ltd., inform us that their Excello arc lamps are now 
installed for lighting up the most important parts of the City of 
London, commencing with lamps around the Bank of England and 
the Mansion House. 


Diesel Engines at St. Louis.—We are informed that 
the three 225-в.н.р. Diesel engines used in the power and light 
installation of the Bt. Louis Exhibition have given excellent resulta, 
The engines ran uninterraptedly from the beginning to the end of 
the Fair, except on Sundays, when it was closed. They were direct 
coupled to three Bullock generators of 165 кү. each, and supplied 
588,500 xw.-hours at a cost of $1,803.60 for fuel (60,120 gallons at 
3 cents per gallon). The average cost for fuel was >; cents (about 
0'15d.) per xw.-hour on the switchboard, including all generator and 


line losses. 


For Sale.—The Bexhill Corporation is inviting tenders 
for the purchase of scrap cable, iron, steel, &c. See our advertise- 
ment pages to-day. | | | 


Ediswan Lamps.—In connection with the independent 
tests just concluded by the Westminster Electrical Testing Labora- 
tory, York Street, Westminster, we understand that the “Royal 
Ediswan" lamp comes out at the top of the list. The mean 
results of al] the lamps tested show that this well-known lamp 
gives the best results under all headings, such as regularity of 
manufacture, life, and last, but not least, economy in watts per 
candle-power. 


LIGHTING AND POWER NOTES? =< 


Arbroath.—The B. of T. has granted an extension of 
the time for revoking the prov. order for a period of three months, in 
order to enable the Council to arrange terms with the E.L, & P. Oo., 
mention of which has been made in the LLECTRIOAL REVIEW 
recently. 


Australia.—BALMAINN.— This Sydney suburb has drawn 
up a draft agreement with a private firm to light the whole of the 
borough by electricity, and destroy all the town's refuse. The agree- 
ment provides for all legislative expenses being borne by the oon- 
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tractors, they are to establish and work the plant at their own cost, 
and the Council has the option of purchase at the end of 10 or 
any subsequent 10 years. The Council proposes tó pay the con- 
tractors £100 per month. The cables are to be erected over- 
head, охор" where the laws require them to bə placed under- 
ground. ' 

ADELAIDE.—The tender of the E.L. Co. has been accepted for 
lighting King William and O'Connell Streets for seven years, at 
£640 per annum. 


Beckenham.—Messrs. Muirhead & Co., Ltd., electrical 
engineers, and a carpet-beating factory, both at Elmers End, have 
applied to the U.D.C. for a supply of energy for power purposes, 
and the electrical engineer bas been instructed to negotiate on 
. terms of 7d. per unit from 6 to 9 p.m. and 1jd. per unit during the 

remainder of the 24 hours. 

It has been referred to sub-committee to seek an interview with 
the chairman and general manager of the B.I. & Н. Cables, Ltd., on 
the subject of the termination of the company's lease of the E.L. 
undertaking. i 


Bridlington.—Owing to the near completion of the E.L. 
works, the T.C. bas given А month's notice to the gas company to 
discontinue the supply of gas for public lighting. 


Brighton.—The T.C. has sealed an agreement to supply 
Aldrington with a supply of electricity in bulk. | 


Burslem.—tThe price of energy has been fixed at 5d. per 
unit on the flat rate, and at 7d. and 2d. on the maximum demand 
system. For motors, energy will be supplied at 2d. per unit. 
Supply is to be commenced next September. 


Canada,.—MoxTREAL.—The city of Montreal has given 
notice that at the next session of the Legislature of the Province of 
Quebec, it will apply for "Power to establish а system of under- 
ground conduits, and to compel all persons or corporations or com- 
panies whatsoever to place therein their wires or conductor cables, 
and to remove the poles now used by them, and to raise a loan for 
such purpose, and also to compel the Montreal Light, Heat and 
Power Oo. to comply with Article 18 of its contract with the city 
of Montreal, concerning such underground conduits, &c.” 

Олмлртан PAO IO RarLway Co.—This company has decided to 
establish a power plant to supply all the electric light and power 
in the new Angus shops. The company engaged experts to 
investigate the matter, and they reported that the power could be 
secured at a much lower cost if produced from a private plant 
than if purchased from any of the local companies. The action of 
the Oanadian Pacific Railway is interesting, as the Grand Trunk 
Railway, after their experts had gone into the matter, found they 
could get their power cheaper by contracting for it from the 
Montreal Light, Heat and Power Co. 

WasTrMOUNT.—The ratepayers of the town of Westmount, a 
residential suburb of the City of Montreal, have by a large majority 
voted in favour of installing a municipal electric lighting and refuse 
destruction plant. The town garbage is at present disposed of in 
several dumps, but owing to the rapid increase in population, the 
authorities find it more and more difficult as time goes on to provide 
sufficient space for dumping. It, therefore, becomes imperative to 
provide, without delay, some other means of disposing of the town 
refuse. It has been proposed that Westmount s follow the 
example set by English towns, and consume its garbage in such a 
manner as to render it valaable for the production of power 
for lighting purposes. This proposition is particularly at ve to 
the citizens of Westmount, owing to the fact that the town is at 
present entirely dependent, for artificial light, upon a local monopoly 
which controls the lighting situation most effectually, it being an 
amalgamation of all the electric lighting and gas companies on the 
Island of Moníreal Previous to the combining of the electric 
lighting interests in Montreal, the rate charged for each 16-0.P. 
lamp, was 1 cent hour, on a basis of each p consuming 50 
watts, and from this price a discount of 40 per cent. was deducted, 
but recently the discount has been done away with, and the price of 
energy has jumped to the enormous rate of 14} cents per xw.-hour. 
In view of these facts, the town engineer was instructed to prepare a 
report as to the cost of installing a first-class up-to-date incinerator 
plant, and erecting, . and operating a lighting plant 
capable of supplying light to private consumers and aro lights for 
the streets, the lighting plant to operate in conjunction with 
the refuse destructor or separately as conditions might require. 
The engineer's report provides for the installation of a destructor 
of the Meldrum Simplex regenerator, 55 ty pe, capable 
of burning 20 tons in 10 hours, or 60 tons in a day of 94 hours, the 
improved top, back and front feed type being especially recom- 
mended. It also provides for the installation of two 200-KW. 4.0. 
generators, direct-connected to 300-m.P. engines, together with two 
water-tube boilers, one of these being coal-fired exclusively, and the 
other fired with coal and refuse. The cost of line construction, 
transformers, meters, &c., is also included in the report, the figures 
being as follows: 


Boiler house and apparatus ... $32,200.00 
Generating station "^ vis s 31,800.00 
Line construction, transformers, meters, &c.... 54,076.00 

Total SET $118,076'CO 


It is estimated that light, at the present rates charged by the 
local monopoly, coste the citizens of Westmount 85 per cent. more 
tban it would do, if the above plant were installed and operated 
24 hours per day. This estimate к purposely based upon the 
use of simple non-condensing engines, abnormally high cost of fuel, 
and large percentage of line and transformer losses, together with an 


extremely generous allowance for operating expenses, and ignoring 
the value of refuse consumed in the incinerator as fuel for the power 


plant, a matter of some $4,000:00 per year, even more attractive 
figures than those quoted may reasonably be looked for. 


Cheltenham.—On the 24th ult., а L.G.B. inquiry was 
held into an application by the T.O. for a prov. order for an amend- 
ment of the Cheltenham Improvement Act to enable the 
tion to pay off, through the rates, the accumulated deficit of £17,000 
odd on the electric lighting undertaking. The town clerk explained 
that the expectation that it would have earned a net profit by now 
had not been realised, and the Council, having now “ put itg house 
in order,” asked the Board to allow it to pay off the accumulated 
deficit by a loan on such terms that the repayment of capital and 
interest would not involve a greater burden than a 2d. rate, or, in 
any case, that the repayment should be spread over a period of 10 
years. He added that, concurrently with the conferment of these 

wers, the Corporation were desirous that provision should be made 

the audit of all the accounts by a district auditor appointed by 
the L. d. B., though he asked that a clause should be inserted on the 
lines of that inserted in the Plymouth and Bournemouth Acts, 
giving powers to spend money on occasions of public rejoicing, &. 


Continental Notes.—BonEmia.—It has been decided 
to erect an electrical generating station at Friedland, and 


tenders are required for carrying out the work. - 
GznwANY.—Tbe Silesian Coal and Coke Co. is about to establish 


a generating station at Rothenbach for the supply of energy for 
lighting and power purposes in the district. 
The erection of an electric lighting station at Eilsleben has been 


decided upon. 


Sram.—La Sociedad Hidro-Electrica del Pindo has just com- 
leted and put in operation an electric power station near Coruna. 
he water-power of the Cascada de Pindo is being utilised, and, 
adjoining the power station, plant has been erected for the manu- 
facture of um carbide. 


Cumberland.—It has been decided to install an electric 
lighting plant at the Cumberland and Westmoreland Asylum, 
Garlands, near Carlisle, at a capital outlay of £6,607, with an annual 
cost of £505 for upkeep. 


Damascus.—It is reported from Constantinople (says 
the Financial Times) that the syndicate associated with M. SDN 
the Belgian financier who is connected with the Paris Metropolitan 
Saway and other electrical enterprises, has acquired from Izzet 
Pasha the concession granted to the latter by the Bultan, for the con- 
struction of electric light and power works and tramways at 
Damascus. The Frankfurter Zeitung states that the syndicate has 
paid for the transfer of the concession £26,000 in cash and £4,000 in 
shares of the company to be formed to carry out the scheme, with a 
share capital of £250,000. The concession carries with it the right 
to utilise for the production of electrical power al] the available 
water-power within a distance of 18 miles of Damascus. 


Dublin.—The report of the City Lighting Committee 
for the quarter ended December 31st, 1904, mentions that in con- 
nection with the motor-generators in Fleet Btreet, these machines 
have been unsatisfactory all along, and various attempts have been 
made by the contractors to bring them into compliance with the 
specification. New armatures, the report says, were supplied last 
winter, but without effect. Up to the date of preparing the report, 
no radical improvement had been effected in the unsatisfactory con- 
dition of the mechanical coaling and ash-conveying plant either. 


Durham County. — At a meeting of the County 
Council for Durham held on the 265th ult., the Electricity Supply 


: Committee reported on the returns received from various authorities 


in the county, as to electrical supply in the county area. These 
showed that the area occupied by various companies for traction 
and light extends over 125,921 acres." Having gone into other 
details as to population and rateable value, the Oommittes has asked 
the Council to empower it to havean expert report as to the practic- 
ability of в county scheme. It recommended the Council to promote 
a Bill in Parliament for А county scheme, but before doing so that 
an electrical expert be called in to erally advise and to draft a 
scheme; to on the practicability of u the waterfalls in 
the county ; as to capital outlay, and the approximate 
estimate as to the cost per unit, A letter was read from the clerk, 
stating that the Council bad not statutory er to incur expense in 
promoting & Bill Under these ances, the report was 
referred back to Committee. 

Gloucester.— The T.O. has engaged Mr. R. A. Chattock, 
chief electrical engineer at Birmingham, at a fee of 50 guineas and 
travelling to report upon the plans and specifications for 
the proposed extensions at the electricity works. 

Goole.—The T.O., having decided to put the E.L. order 
in force, has obtained a site for an electricity works. 


Hull.—The engineer has submitted estimates for the 
ensuing year. Theamount to be spent on capital account he placed 
at £36,000. Next year it would be necessary to consider the ques- 
tion of changing over the greater part of the Old Town system to 
high pressure. All the apparatus belonging to them on the ocon- 
поч рш would bave to be renewed. The estimates were 

te 

The T.C. has received from the L. Gd. B. sanction to raise a loan of 
£4,600 for E.L. purposes. 

Limerick,—The electric light has now been extended on 
to the quays, and will much facilitate the discharging of cargoes 
during the night. 
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Johannesburg.—The Financial News states that the 
company operating the Village Main Reef Gold Mine has resolved 
to adopt electricity for hauling purposes. The winder is to be 
placed at a vertical depth of 1,100 ft., and will haul on a 1,700-ft. 
incline. Three-phase generating plant is to be put down with a 
capacity of 900 H.P. 


Laneaster,—The electricity works was inspected on the 
27th ult., by the T.O., on special invitation from the Mayor, chair- 
man of the Electricity Committee. An exhibition of electric 
radiators and cooking utensils bad been arranged in a part of the 
station buildings. One of the chief attractions being a demonstra- 
tion of high-frequency and X-ray apparatus. A Cooper-Hewitt 
mercury vapour lamp was also exhibited. . 


Littleborough.—The U.D.O. has received from the 
L.G.B. an intimation that the question of revoking the electric 
lighting order of 1900, has been deferred until August 12th, 1905. 
The Council is negotiating with the Rochdale T.C., and the Lan- 
cashire Electric Power Oo. for a supply of energy. 


Liverpool.—Mr. A, B. Holmes, consulting electrical 
engineer to the Corporation, in dealing with estimates for the 
eusuing year, states that the output during 1904 exceeded that of 
1903 by 12 per cent. for lighting; 33 per cent. for power; and for 
traction, 11 per cent. The output was 10,354,490 units for lighting 
and power, as 8,972,311 in the previous year, and 18,979,133 
units for traction, against 17,042,751 in 1903 ; a total of 29,333,623 
units in 1904, as compared with 26,015,062 during 1903. Expressed 
as the equivalent of 16 0 P. lamps, the output represented 291,715 lamps 
on December 31st last, against 262,906 lamps in the previous year. The 
maximum output for lighting and power on any one day, was 90,226 
units, on December, 23rd, 1904, as compared with 66,881 unita. 

- The Electricity Committee of the City Council, estimates an 
expenditure on capital acoount during the present year of £200,732, 
which will be about £35,000 more than year, and a revenue of 
£169,431, against £114,895 in 1903. Interest and sinking. fund will 
absorb £267,613, which will be nearly £60,000 more than in the 
previous yéar. 


London. — The Daily News recently contained an 
account of the Administrative County of London Co.'s scheme for 
supplying energy to the metropolis and the adjoining districts, on а 
largescale. A Bill, it states, has been deposited for authority to under- 
take this work. The p initial capital of the company would be 
£5,000,000, several well-known gentlemen being mentioned as the 
promoters, Three generating stations, of 100,000 нр. each, are 
ha , situated ctively at Greenwich, Silvertown and 

alham. It is proposed to supply energy to local anthorities and 
others in bulk, but a clause has been inserted in the Bill to empower 
the company to supply direct to consumers in the event of a retailer 
d to make satisfactory terms. The financial arrangements 
provide that dividends sball be limited to 8 per cent. until the 
price of power has been reduced below a certain statutory maximum 

edule, ranging from 1$d. to about d. per unit, according to the 
period over which supply is extended per week. The engineer to 
the scheme is stated to ba Mr. C. H. Merz. 

BaTrznsEA.—The B.C. has resolved to extend the electric light- 
ing plant,at an estimated cost of £16,000. 'The machinery to be 
obtained includes one 1,750-kw. turbo-generator, estimated cost 
£4,700 ; three water-tube boilers, estimated oost £3,850; one motor- 
driven pump for condensing water, £1,300; and one Green's econo- 
miser with brickwork, £650. Ап estimate of £2,100 for the pro- 
vision of & new feeder cable from the generating station to Bridge 
Road, was also passed by the Council. 

BrEePHEY.—The Lighting Committee has informed the B.C. that 
it is necessary to put down another steam turbo-generator to cope 
with next winter’s load. Messre. C. A. Parsons & Co., who recently 
supplied a similar set, have offered to deliver a duplicate by Beptem- 
ber next for £5,900, this being £877 less than previously, on account 
of a spare armature not being required. On the recommendation 
of its consulting engineer, the Committee has resolved, subject to 
usual sanction, to accept this offer. The Finance Committee has 
passed an estimate of £3,770 for further storage tanks, water 
softener, artesian well, pipework, pumps, &c., in connection with 
the E.L. undertaking, and an application is to be made to the L.G.B. 
to borrow this sum. 

L.0.0.—The Woolwich B.C. has made application to the B. of T. 
for a prov. order to simplify its administrative work, by writing 
under the order the powers already held under the several orders 
of which it is the undertaker. Under that now applied for, the 
area of supply would be the whole of the borough north and south 
of the Thames. At present Eltham parish is under the Blackheath 
and Greenwich Orders, 1897 and 1899; the Plumstead Order, 1899, 
and the Woolwich Orders, 1899 and 1902, applying to other portions 
of the borough. By the new order the two latter will be revoked, 
and the Blackheath and Greenwich orders will cease to apply in 
Woolwich. The Plumstead order is, however, not to be revoked. 
In this case, if the order applied for is granted, the B.C. will have 
two orders, one applying to the whole and the other to a portion of 
the borough. The Highways Committee of the C.O. is of opinion 

.that the draft order should be amended by the revocation of the 
Plumstead order also, especially as the maximum charges allowed 
for supply under the two would be different. The Council will 
ерове the B. of T. with а view to these suggestions being 

eoted. А 

At the meeting on 30th ult. it was decided to sanction the 
borrowing of £2,160 by the Hackney Borough Council for electric 
lighting works, and to advance the sum of £18,482 to the Hammer- 
smith Borough Connoil for similar purposes. 


-its junction with Whitworth Street West, 


Sr. Panchas.— The B.C. has taken up two L. O. O. loane, one of 
£4,460 for general electric lighting purposes, and the other of £910 
for meters. The electrical engineer reported that & number of the 
bases of the arc lamp-posts had been split by frost. 

MARYLEBONB.—The Electric Supply Committee of the B.C. has 
Approved of the payment to the Metropolitan Electric Bupply Co., 
of £878 7s. 4d. the balance of the accounts of the capital 
expenditure for September and October, and of £2,800 on aocount of 
the capital expenditure for November. | 

Ногвови AND Ётнївовү.—ТҺһе Oounty of London Electric 
Supply Oo. announce that an electrical exhibition will be held at 
Nos. 118 to 122, Holborn, E.O., from March 20th to April 5th, and 
in view of the fact that the district is a manufacturing one, special 
attention is to be given to the power section. | 


Manchester.—The Corporation Electricity Committee is 
considering a report which has been prepared by its engineer, Mr. 
B. L. Pearce, bearing on proposed extensidns of the electrical plant 
at the various sub-stations, to meet the increased and anticipated 
demand for power. It is intended to lay down extra plant at the 
Polygon, Bennett Street, Stuart Street, Queen’s Park and Oheetham 
Hill sub-stations. The engineer’s report shows that, as the load on 
the network has grown, it has become necessary that not only 
should additional balancing plant be provided at some of the 
stations, but also that an extension of the balancing mains in certain 
parts of the city should be made. In addition to the six existing 
individual feeders, it is proposed to lay new ones in City Road, near 
te, St. Peter's 
Square, Market Street (near Cross Street), Bloom Street, York 
Street, Princess Street, and Fennel Street. The approximate cost 
of these proposed extensions is £22,890. As regards the plant at 
the Dickenson Street and Bloom Street stations, it is pointed 
out that the latter is now well loaded up,” and that future ezten- 
sions must take place at Dickenson Street. It is recommended 
that three 500-Kw. motor - generators should be erected there. 
The estimate of expenditure in respect of the proposed new 
machinery is as follows: — Three 500-кү. motor-generators, £600 ; 
foundations, £200; н. and L.T. switchgear, £1,500; contingencies, 
5 per cent., £400 ; total, £8,100. 


New Zealand.—Dvunepin.—The rights acquired by the 
Corporation, which has bought over the undertaking of the Waipori 
Falls Electric Power Co., include supplying energy for lighting and 
power in the counties of Taieri, Bruce, Tuapeka and Waikonaiti, and 
the boroughs of Milton, Moogiel, Green Island, Caversham, South 
Dunedin, St. Kilda, Mornington, Roslyn, Maori Hill, North East 
Valley, West Harbor and Port Ohalmers, and the road districts of 
Peninsula, Tomahawk and Portobello. 


Pontardawe.—The R.D.O. has decided to appoint an 
expert, to report upon а scheme for lighting the populous places in 
the district by electricity. e 

Retford.—The T.O. has been informed by the B. of T. 
tbat after careful consideration it did not feel justified in allowing 
the E.L. order obtained in 1899 to remain in force any longer, and 
it had accordingly decided to revoke it. 


South America.—The Buenos Ayres municipality has 
given permission to the Cia Alemana Transatlantica de Blectricidad 
to extend its mains to Belgrano. This same company is stated to 
have opened up negotiations with the Monte Video Government for 
the acquisition of the electric light works in the city of Mon 
Video. The price offered is said to be £90,000. . 


Stourbridge.— The London Gazette for January 31st 
contains notice of the application of the Midland Electric Corpora- 
tion for Power Distribution, Ltd., for powers to supply energy in 
bulk in Stourbridge. 


Sunderland.—The T.C. has applied to the L.G.B. for a 
loan of £15,000 for the purchase of plant, mains, &. 


Tredegar.—In consequence of the E.L. order obtained 
by the U. D. C. still being in existence, the Council is unable to take 
a supply of energy in bulk from the Tredegar Colliery Co., as is 
desired. The matter came before the Council on January 25th, 
when it was stated that the company could not supply energy 
beoause they did not possess a prov. order, and because the Council's 
order had not been cancelled. A deputation was appointed to confer 
with the genera] manager of the company on the subject. 


Willingdon.—As a result of negotiations between the 
Eastbourne T.C. and В.р.О., the former body has modified the 
terms for bringing a supply of energy to Willingdon. The area of 
supply has been enlarged, and the charges are to be the same as 
at Eastbourne. Residents of the parish guarantee a revenue of 
£260 per annum for five years, for energy. 


Wrexham.—A charge of untruthfulness against the 
U.D.C. electrical engineer, Mr. Billery, was pat forward by a couu- 
cillor recently, in regard to defective street lighting. Needless to 
say this was not proven, and apologies were afterwards offered by 
the latter. This is another example of the want of confidence 
shown in those holding responsible engineering appointments under 
municipalities. 


Yorkshire Electric Power Co.—The Yorkshire Elec- 
tric Power Co.'s station at Thornhill is now practically completed, 
and the company has commenced a supply of electrical energy. 
The foundations were laid in November, 1903, and in December last 
26 miles of cable had been laid. Contracts have been entered 
into for supply to a large number of local authorities, collieries, 
mille, &c. The syndicate which promoted the company’s! Act 
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sanctioned in 1901, represented manufacturing firms in the district 
using 50.463 н.р. The area of supply comprises the whole of the 
West Riding south of the wharf, and embraces an approximate area 
of 1,800 sq. miles. Other generating stations are to be erected at 
Methley, Wath and Bingley, three of the sites being near the 
collieries, whence supplies of fuel can be obtained at low cost. 
Excluding the large boroughs, there are, within a radius of 10 miles 
from the Thornbill station, 82 local authorities, some of which 
already possess electric lighting prov. orders, but have not put them 
into force, while others are prepared to apply for such, provided 
they can obtain a supply of energy in bulk. 


TRAMWAY AND RAILWAY NOTES. 


Birmingham.—An agreement has been arrived at 
between the Corporation and the Birmingham Tramways Oo., Ltd., 
regarding the amount to be paid for the two sections of tramlines 
between Belgrave Road and Edgbaston Road, on the Balsall Heath 
and Moseley Road routes respectively, the amouat agreed upon 
being £20,000. The company also makes the concession that the 
Corporation shall be at liberty to electrify and reconstruct all the 
lines within the city from date with the exception of the present 
electrified Bristol Road and the cable route to Handsworth, the 
leases of both of which do not expire till 1911. The other leases 
expire at December 31st, 1906, so that this concession on the part of 
the company will enable the Corporation to have everything ready 
for running electric cars on the following day, January 1st, 1907, 
that is, if the company does not make use of the electrified system if 
ready before that date, as it will do within the course of the next 
two or three weeks on the Small Heath route. 


Brighton.—0On two of the routes of the municipal tram- 
ways, says the Sussex Daily News, the total of 4,769,820 passengers 
exhibits a decrease of 134,457 on the number carried during the 
previous year. The reorganisation and increase of fares have, how- 
ever, led to a revenue of £20,760, which represents an increase of 
£332. 


Dewsbury and District.—The Dewsbury, Batley and 
Birstall Tramways Co. is making an application to the Board of 
Trade to sanction the use of steam on this line for another year. 
It is said that the authorities through whose districts the line runs 
will oppose the application. The reason given for the proposal is 
a difficulty with regard to the supports for the overbead wires. On 
the other lines in the district side poles with brackets or wires are 
used, and the B.E.T. Co. wishes to employ the same system on the 
Dewsbury to Gomersal line. A longer bracket will be required, 
however, than the Board of Trade is prepared to allow. This, it is 
said, caused the hitch їп the arrangements. 

There does not appear much likelihood of the Dewsbury to Ossett 
tramways being constructed at an early date. | 


Dudley.— The fire at the tramway depót mentioned last 
week was, we are informed, a very trivial affair, being confined to 
an old wooden office which was unoccupied and contained nothing 
of considerable value. The extent of the damage is far less than 
the figure stated by us. 


East Ham.—The engineer and manager of the tramway 
municipal undertaking has been directed to prepare and submit 
plans and estimates for connecting the Kast Ham lines with the 
Ilford lines on the Romford Road. Tenders are to be invited for 
five additional top-covered cars. 


East London Railway.—The Hon, A. E. Gathorne- 
Hardy, the chairman of this company, told the shareholders at the 
half-yearly meeting that the Metropolitan and District Companies 
had given notice that when their “electrification " was complete 
they would be unable to continue to work the East London Rail- 
way as they did at present, and the South-Eastern and Brighton 
Companies had arranged to run а service of trains to Whitechapel, 
where passengers would have to change into the electrical carriages 
of the underground lines, aud be carried by a service worked in the 
manner at present existing at Bishop’s Road, Pracd Street, Moor- 
gate Street, and Finsbury Fark. Tae directors regarded this 
change as purely temporary and experimental. It was agreed that, 
if an electrical system were installed at the cost of any of the 
partners, others subsequently making use of it should bear their 
proportion of the cost, but, beyond this, no agreement had been 
arrived at. It wasa pity that the Metropolitan and District Com- 
panies could not be prevailed upon to face the initial outlay, which 
would not be very large, rather than temporarily interrupt the 
physical connection with their lines, which was the main cause and 
origin of the lease. Forthe present the promotion of new and 
competing schemes hed been suspended awaiting the report of the 
Royal Commission on Metropolitan Traflio, but if any of the lessee 
companies severed their connection with the East London Co.'s 
system, it wouid be difficult to resist the admission of some new 
and possibly competing scheme into the advantages of the lease 
upon the condition of their sharing its liabilities. In some respects 
advantage might accrue from the delay, as the system of electric 
traction was still in an experimental stage. If the Metropolitan 
and District severed the connection as they proposed to do, they 
were still bound to provide facilities for the traffic. He believed 
that after a short time experience would compel the electritica- 
tion of the Kast London Railway. 


Glasgow.—A deadlock bas taken place in the negotia- 
tions between the Т.О. and the'County Council of Renfrew regard- 
ing the proposed tramway from Spiers Bridge to Barrhead. 


Great Eastern Railway.—At "Tuesday's half-yearly 
meeting Lord Claud Hamilton, referring to the great fall in traffic 
and receipts, said it was largely due to the competition of electric 
tramways, which were now running not only in every part of their 
district, but, in many cases, alongside their railway. They could 
not find fault with tramways when they were promoted and 
conducted by public companies, but what they did complain of, 
were municipal tramways supported by the rates to which they 
were themselves the chief contributors as ratepayers. If such 
undertakings were run at a loss they, as the chief ratepayers, had to 
make good the deficiency; if, on the other hand, a profit resulted, 
it could only be obtained by abstracting gers from the com- 
pany's system. He thought that that was a most inequitable state 
of things. Whether Parliament would ever feel inclined to take 
this view he did not know, but he was strongly of opinion that in 
cases like this there ought to be some arrangement by which a 
remission in rates could be made to a company who were the chief 
ratepayers in a district, and, at the same time, had to contribute 
towards competition against themselves. As to opposing fresh 
electric tramway schemes, they opposed the Romford tramways, 
and got rather a “facer” over it, and he was not sure that they 
would do anything more in that direction. Each case mast, how- 
ever, be considered on its merits. 


Huddersfield.—The borough treasurer's financial state- 
ment in respect of the tramways for the nine months ended Decem- 
ber 31st, 1904, shows a capital outlay to that date, of £414,900 28. 
This year 1,272,682 miles have been run, against 1,237,763 last year. 
The receipte are as follows:—Passengers, £52,181 19s. 1d.; post- 
men, £225; parcels, £652 156. 2d.; advertising, £944 
18s. 6d.; ооа! haulage, £75; and sundries, £15 161 bd., 
making a total of £54,005 9s. 2d., or 1020d. per car-mile, 
against 9:834. last year. The total working expenditure ie 
£27,122 13s. 2d., leaving a grose surplus of £26,672 16s., or 5:03d. 
per car-mile, compared with 4 54d. last year. Interest on debt 
absorbs £9,824 10s. 1d., and redemption of debt, £7,991 28. 8d., 
leaving a net surplus of £8,857 3s. 3d, or 1°67d. per car-mile, 
against 76d. This etatement does not include any provision for 
depreciation purposes. 

Tre manager has been instructed to communicate with the makers 
of the Huddersfield cars, asking them upon what terms they are 
prepared to submit designs of à car showing suitable protection for 
the motormen. 


Light Railways.—The B. of T. hes confirmed the 
following ligbt railway orders:— 


Blackpool and Fylde Light Railway (change of name, &c.) Order, 1905. 
North Lindsey Light Railways (amendment) Order, 1906. 


Liverpool.—Mr. C. R. Bellamy, tramways manager, 
after going exhaustively into the question of the desirability of 
introducing halfpenny fares, has pronounced emphatically against 
them. He considers that on the present revenue the introduction 
of halfpenny fares would mean a loss of £95,000 per annum, and 
would seriously jeopardise the commercial stability of the under- 
taking. The average passenger charge iu Liverpool is the lowest 
in the kingdom, being 42d. per mile; Glasgow is second, with 
45d. ; and Sheffield third with 50d. 

The Tramways Committee estimates the working expenses of the 
department for the year at £367,845 ; interest at £57,186 ; siaking 
fand, &c., at £56,533 ; total expenditure, £488,719; about £12,000 
more than last year. The income last year was £557,325, which was 
an advance of £17,516 0n 1903. It is estimated that a contribution 
of £27,000 towards rate-relief will be made this year. 


Llandilo.—The Carmarthenshire County Council has 
resolved to give a grant of £300 towards preliminary expenses for 
obtaining a light railway prov. order for the proposed Llandilo and 
Lampeter railway. 


London.— Lrewixuam.—The B.C. is to request the L. C. C. 

to take the necessary steps to obtain powers for coustructing tram- 
ways at the earliest possible date, in continuation of the sanctioned 
lines, through Dartmouth Road, Forest Hill; High Street, 
Sydenham; Kirkdale; Sydenham Road; Bell Green; Lower 
Sydenham; Perry Hill to Catford, to connect with trama now run- 
ning to Greenwich, and from Brockley Rise, Forest Hill, through 
Stanstead Hoad, to connect with the proposed trams at Catford 
Hill. 
The Streets Committee of the Corporation has resolved to recom- 
mend the latter to oppose the L.C.O. proposal to run tramways 
over Blackfriars Bridge and along the Victoria Embankment. An 
amendment to further consider the matter was lost by only one 
vote. 


LB. & S.C. Railway.— Speaking at the half-yearly 
meeting on Wednesday, Loid Cottesloe said that allusion to the 
proposed electrical working on part of the company's system had 
been made at those meetings on more than one occasion. After 
careful and exhaustive inquiry, the section of the South London 
Railway lying between Battersea Park aud Peckam Rye had been 
gelected as а convenient piece of line upon which to make ап initial 
trial of electrical working. Mr. Philip Dawson, the electrica] 
engineer advising the board, with the valuable aid of the eminent 
consultant, Major Cardew, а director, had recommended that the 
overhead conductor system should be used, thus avoiding the 
dangers which had been experienced with the third-rail system 
since it had been established. Tae overhead system involved the 
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introduction of other novel features, and altogether the working 
would be watched with great interest, not only by the officers of the 
company, but by all concerned in the question of electric trac- 
tion on railways. If it proved suocessfal, the board would 
consider and advise the proprietors upon the desirability of 
extending it, not only on the Bouth London Railway, but on other 
parts of the suburban system. 


London, Tilbury and Southend Railway.—The 
half-yearly report of this company says that in order to provide the 
money required for new works in progress, particularly the widen- 
ing of the line between the janction of the Whitechapel and Bow 
Railway at Campbell Road, Bow, and Barking, and the adaptation 
of that section for electrical traction, a new issue of capital was 
made in November last. The amount allotted was £280,910, of 
which sum £261,460 was taken up and paid for in December. 


Luton.—There is much opposition to the T.C.’s appli- 
cation to the B. of T. for a tramway prov. order. 


New York.—According to our New York correspondent, 
Mr. Frank M. Baker, of the New York State Railroad Commission, 
has stated that the Brooklyn Rapid Transit Co. will be called upon 
to spend £4,000,000 on improvements. The Commission’s experts 
have been examining the local conditions for several weeks. Daring 
the last 30 months the company bas spent £2,000,000 on new cars, 
powers houses, &c. 

The New York, New Haven aud Hartford Railroad Co. on 
January 20th invited bids for the construction of four new tracks 
between New York and New Rochelle, and the subsequent electric 
equipment of the resulting six-track way. The estimated cost of 
these and other pending improvements is about £4,000,000. 


North-Eastern Railway.—^On Friday last the directors 
received а deputation, headed by the Duke of Northumberland, 
which attended to complain of the service of electric trains 
from Newcastle to the coast. Sir Edward Grey, M. P., the chairman, 
in reply, said tbat over-crowding in trains was being remedied; 
that carriage doors would be made to open outwards instead of 
inwards ; and that first-class carriages, which had been withdrawn 
from stopping trains, would be restored by partitioning off a portion 
of each vehicle. It would, however, be some months before these 
cbanges could be effected. | | 


Rochdale.—The new section of the electric tramline to 
Heybrook, in the Littleborough direction, is now completed and 
open for traffic. The laying of the lines from Hey brook to Little- 
borough will shortly be begun. 


South-Eastern Railway.—In the course of his speech 
to the half yearly meeting of this company оп 29th ult., Mr. H. 
Cosmo Bonsor, the chairman, referred to the large decrease of 
traffic, one cause of which was the competition of the electric trams, 
which they were feeling more strongly than ever. The decrease in 
passenger traffic was mainly inthe Metropolitan area, on the Metro- 
politan extension belonging to the Chatham system, aud on the 
railway between Greenwich, Woolwich, Lewisham and London, 
where the tram competition was the most severe. They could not 
hope ever to compete with the electric trams, aided as the latter 
were by rates. 
line between Peckham and Battersea Park. А portion of that rail- 
way belonged to the South-Eastern and Chatham Committee; it 
was maintained by them, and they had entered into an agreement 
with the Brighton Co. by which the latter should take over that 
line for the purposes of their experiment. The experiment would 
be extremely interesting to both companies, as it would give them 
reliable statistics as to the cost of working old lines by electricity. 
There was & steady increase in passenger receipts immediately out- 
side the Metropolitan area of six miles. 


Swanse&.—4AÀ town’s poll as to whether the Corporation 
shall apply for Parliamentary powers to treat with the Swansea 
Tramway Co, for compulsory acquisition of their property, has 
resulted as follows:—For powers, 2,147 ; against, 1,387. 


Valparaiso.— The Sou/h American Journal says that the 
Valparaiso Municipality has sequestrated the property of the new 
Electric Traction Co. for a debt of 520,000, owed by the old tram- 
way company. Although both companies settled their accounts in 
November, a receiver has been placed in possession. 


TELEGRAPH AND TELEPHONE NOTES. 


* 


American Telephones.—Latfan's New York corre- 
spondent reports that the 43 principal telephone companies 
in the United States are said to be arranging an amalgamation with 
& capital ot $250,000,000. The new telephone trust will have 
interests in ali parts of the country, comprising all branches of the 
business. The organisers of the corporation are planning to make 
it possible for subscribers to telephone any where between New York, 
Ban Francisco, Canada and Mexico. 

"The American Telephone Co. last year made the largest 
ontput of instruments in the history of the Bell telephone 
system. The number of instruments was over 701,000, or 
71,000 more than in 1903; in fact, the output lust. year 
was greater than the entire output inthe 15 years 1880—1895. The 
total number of instruments outstanding is now, 4,480,500, the 


The Brighton Оо. were proposing to electrify the - 


growth during 1904 being 18:6 per cent. According to the Financial 
Times, the number of subscribers at the close of the year may be 


estimated at approximately 1,800,000, as compared with 1,525,200 - 


at the close of 1903. The proportion of subscribers to instruments 
outstanding is about 40:5 per cent. At $50 per subscriber, the gross 
earnings of the Bell subsidiary companies are now at the rate of 
$90,000,000 per annum, and the net (estimated at 30 per cent. of gross) 
at the rate of $27,000,000 per annum. Long - distance gross earnings 
are at the rate. of over $5,000,000 per annum, total gross 
earnings of the entire system at the rate of $95,000,000 per annum. 

A " Laffan” dispatch states there are 5,000,000 miles of 
telephone wires in the United States of America, and 2,315,297 
telephones in use. These figures are issued by the Census Bureau 
at Washington. 


Coventry Telephones.—A sub-committee of the City 
Council has been appointed to make inquiries into, and report upon, 
the question of providing a telephone exchange. 


Glasgow Telephones.—A long discussion took place at a 
meeting of the T.C. over the proposal by the Telephone Committee 
of the Corporation, to change from the call system to the automatic 
clearing lamp system. Мт. James Alexander moved the approval 
of the minutes, stating that of the 12,097 subscribers, 96 per cent. 
were on the unlímited system. А year ago а committee was 
appointed to consider the operating arrangements. When their 
system began, they adopted the call wire, which was the best 
known at the time, and was in use throughout the couotry. They 
had now made up their minds to make a change, which was one for 
the benefit of the operators and subscribers. In moving that the 
matter be remitted back, Bailie Bruce Murray said he was a member 
of the committee appointed to consider the probable cost of altering 
the system, but despite every effort, he could get absolutely no 
information on the subject. He was assured in committee by Mr. 
Bennett, and the Corporation received the assurance from the 
convener, that the cost would be trifling. They were now asked to 
approve of an experiment without any information as to the cost of 
the alteration of the whole system, or as to the financial position of 
the telephone enterprise, or as to how the money was to be pro- 
vided—whether out of revenue, or by an addition to capital. 
Taking the subscribers in Hillhead at 800, if it cost; £1,500 to deal 
with these, how much would it cost to deal with 12,000 subscribers ? 
If they went into the matter, they would find that the expenditure 
involved would be £23,000 or £24,000. Despite glowing prediotions. 
that there would be а revenue of £10,000 by this time, he under- 
stood that the position of the telephone department was actually 
worse than it was this time last year. The Corporation should 
seriously consider the position before autborising such a large 
expenditure; they ought to ascertain whether the system was 
paying at the present rate of zubscription. On a vote, the minutes 
were approved by 44 votes to 9. 


Hull Telephones.—A loan of £20,000 for telephone 
extensions has been applied for by the T.C. 


Ontario Telephone Service.—The Birmingham Daily 
Post correspondent at Toronto says that a commission has been 
appointed by the Manitoba provincial authorities for the purpose of 
inquiring into the advisability of the Government taking over the 
present privately-owned telephone system in the province. Public 
opinion largely favours the purchase of the lines. 


Telegraphic Interruptions and Repairs :— 


Cam. INTERRUPTED, 


Trinidad-Demerara (No. 1) [EJ ae eo ang, 1 1901 ee ee 
Domunica-Martinigue .. өө ae oo өө ау 7, 1908 өө ae 
Bt. Lacia-Martinique .. ee ee ee oo May 7, 1909 ee oo 

enne-Pinheiro ee oe oe oe ee Aug. 1B, 1909 ee ee 
Reissa-Issa (Yemen) Camaran .. .  .. Oot. 23, 1903 .. ee 
. Jan, 18, 1904 .. ee 


REPAIRED, 


gi ee oe ee ee 
Closed { Viadivostok-N ee oe ee Feb. 9, 1904 oe ve 
Port Arthur-Ch fa oe ee ee ee Mar. 9, 1304 ee ee 
aribo-Cayenne .. i» es T .. July 18, 1904 .. 24 
Sitka-Valdez E Wa. ae v. өө Nov. 11, 1904 Jan. 28 
Jamaica-Colon ec ee oe ee ee ee Jan. 5, 1 ae 
Communication with all places in Republic of | 
Columbia HT s a 58 .. Jan, 17, 1905 Jan. 27 
Olehleh-Medan oe ee ee Jan. 95, 1905 ee 78 
Marmaritza-Rhodes .. .. Jan. 30, 1905 .. - 
LANDLINES, 
Cartagena-Baranquilla .. Dec. 8, 1900 .. oe 
Puerto-Barrios es es ee ee e. эе July 28, 1902 ae ee 
Kertch-Soutehoum T bs T Sept. 27, 1904 es 
Bhamo route beyond Tali .. "t Jan. 15, 1905 . ae 
via Batoum-Elarich-Fao-Hanekin .. Jan. 16, 1905 Jan, 26 
Jan, 25, 1905 Jan. 29 


Rome-Pera.. o Ё ; es 
Indo-European Kertsch-Kale.. 


Telegraph Offices.—The Journal Télégraphique, in a 
review of 1904, states that during that year the Bureau Iuternational 
des Administrations Té:égraphiques brought out a new Nomen- 
clatare of Telegraph Offices, and a comparison with the last edition 
in 1899 shows tne following results :— 


5o . Jau. 97,1905 .. „ 
.. . Jan. 31, 1905. 


1899. 1904. 
Number of pages T: -— 573 720 
Approximate number of offices 95,000 125,000 


so that during five years the number of offices has increased by 
30,000 

Trunk Telephones.—A petition has been signed by the 
leading members of the iron trade at Middlesbrough, calliog 
attention to the unsatisfactory state of telephonic communication 
between Middlesbrough and Glasgow. 
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Wireless Telegraphy.— Further additional instructions 
have been issued by the General Post Office in connection with 
wireless telegraphy messages to and from ships at sea for long- 
distance telegrams accepted at the high-power station at Poldhu. 
On the 1st inst. regulations hitherto notified will also apply to this 
class of telegram sent from Poldhu to persons on board the Lucania, 
Campania, Umbria, Etruria and Caronia. Rates are 2s. 04d. and 
Зв. 049. per word with a minimum of 24s. 6d. and 368. 6d. per tele- 
gram respectively. Senders cannot be allowed to prepay replies 
to telegrams from Poldbu, but in other respects will be treated in 
accordance with Inland Regulations. It is stated the Umbria will 
leave Liverpool on 4th inst., and will be in touch with the ordinary 
coast stations up to 1 pm on the 5th at the ordinary rate of 64d. a 
word, minimum 6s. 6 

From midnight, 5th inst., communication vid Poldhu will be at 
2s. 041. per word, minimum 24s. 6d. till noon, 7th inst. From noon, 
7th inst., till midnight, 10th inst., the rate will be 3s. 03d. per word, 
minimum 3665. 6d. | 

The Japanese Legation in London issued, on the 30th ult., а refu- 
tation of the Russian charges of breach of neutrality. Among the 
counter charges of breach of neutrality made by Japan against 
Russia, is the one that on June 4th last, wireless telegraphy appa- 
ratus was installed at the Russian Oonsulate at Chi-fu and other 
places, by means of which direct communication was established 
with Port Arthur fortress, notwithstanding repeated protests from 
the Chinese authorities. | | 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Army Contracts.—The Secretary, War Office, is adver- 


tising for names of manufacturers who wish to tender for army 
requirements. Bee “ Official Notices” to-day. 


Ashton-under-Lyne. — February 16th. Deep well 
pump for the electricity works. Bee '' Official Notices " to-day. 


Barking Town. — February 10th. Boiler, pump, 
400-kw. steam dynamo, switchboard panels, crane, &c., for the 
U.D.O. See Official Notices January 27th. 


Belgium.— February 8th. The Belgian State Railway 
Authorities at La Bourse, Brussels, are inviting tenders until Feb- 
ruary 8th for the establishment of а central electric lighting 
station at the new goods station near the Brussels Dock. 


Belgium.—February 13th. Tenders are being invited 
until February 13th by the Municipai Authorities-of Ghent for the 
supply of 15 electric craues for use in connection with the docks. 
Tenders аге to be sent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Belgium.—February 16th. Tenders are being invited 
until February 18th by the municipal authorities of Saventhem for 
tbe establishment of a central electric lighting station in the town. 
Tenders are to be sent to Le College des Bourgmestre et Echerins, 
Baventhem, Belgium, whence particulars may be obtained for 4 fr. 


Bermondsey.—February 6th. Arc lamp carbons, meters, 
oils, cables, conduits, &c., for one year, for the electricity and 
destructor works. See Official Notices" January 27th. 


Blackburn.— February 16th. Stores for the electricity 
and tramway departments. See “Official Notices " to-day. 


Bury. February 14th. Опе 500-kw. direct- current, 
high speed generating plant, for extensions, Bee ''Official Notices " 
January 27th. i z 


Dublin.—February 29rd. Arc lamp carbons for the 
Corporation. See '' Official Notices " to-day. 


Hammersmith. — February 8th. Stores—arc lamp 
accessories, globes, carbone, commutator brushes, incandescent 
lamps, oil, meters, &c. See “ Official Notices " January 27th. 


Ilford.—February 7th. Concentric armoured cable for 
the Council. See ‘Official Notices ” January 27th. 


Johannesburg.— March 6tb. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workebop tools, 
for the Municipal Council. See Official Notices" December 30th. 


Leek.—February 20th. Wiring and fitting the Town 
Hall for the U.D.C. See Official Notices" January 27th. 


Leith.— February 15th. One 600-kw. steam dynamo, 
water-tube boiler, and traction switch board for the Corporation. See 
„Official Notices January 27th. 


Manchester.—February 14th. Main switchboard, and 
auxiliary distribution boards for the Corporation car repairing 
works. See “Offical Notices” to-day. 


Manchester.—February 21st. Motor-generators and 


five-wire balancers for the electricity department. See “ Official 
Notices” to-day. 


Newport (Mon.).—February 14th. Fire alarms, tele- 
hones, &., for the County Borough Asylum. See “ Official 
otices " to-day. 


Oulton Broad.—February 4th. Public street lighting 


proposals are invited by the U.D.O. See Official Notices” Janu- 
ary 20th. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession for the exclusive right 
of working the tramways for collective rin ety of passen- 
gers, luggage, and goods in all the онаст public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Salford.— February 18th. Stores, &c., for the elec- 
tricity department. Bee Official Notices” to-day. 


Shanghai.— March 81st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See "Official Notices” October 14th. 


Sheffield.— February 18th. Tramway stores. See 
“ Official Notices " to-day. 


Spain.—February 12th. The municipal authorities of 
Arenas de Ban Pedro (province of Avila) are inviting tenders until 
February 12th for the concession for the electric lighting of the town 
during a period of 20 years. Tenders are to be sent to El 
Becretario del Ayuntamiento de Arenas de San Pedro (Avila), 
whence particulars may be obtained. 


South Shields.— February 20th. Permanent way and 
construction of track; rail bonds and bonding; conduits, cables, 
and overbead equipment for the Corporation. See “ Official 
Notices” January 13th. 


Stockport.—February 6th. Overhead equipment of 


four miles of tramway; copper bonds. See "Official Notices” 
January 20th. 


Stockport. — February 15th. One 21-kw. tramway 
booster. Bee Official Notices” January 27th. 


Swindon. — February 21st. Extensions to lighting 
switchboard, switch-panels, &. See Official Notices " to-day. 


West Ham.—February th. Engine room and elec- 
trical stores for the Council. See “ Official Notices” January 20th. 


OLOSED. 


Belfast.—Tbe Tramways Committee has accepted the 
tender of the Hadfield Steel Foundry Co. for special track work at 
the Sundy Row Depót, at £1,126; and that of Messrs. M. Loughlin 
and Harvey, Belfast, at £19,690, for the erection of the generatin 
station. The boiler house is to be roofed and ready for the ‘cal 
conveyer, coal bunkers and boilers within three months, and the 
engine house ready for the engires within four months under a 
£200 per week penalty. 


Cheltenham.—The Lancashire Dynamo and Motor Co., 
Ltd., bas received an order from the Corporation for one of its 
automatic reversible boosters, (Turnbull & McLeod's patent) 


, together with a switchboard for operating eame. 


Dover.—The tenders received by the T.C. for the con- 
struction of the electric tramway to River were as follows:— 


Chalk and 


clinker ballast. Beach ballast. 
British Electric Equipment Co. (accepted) £10,353 2 8 £10,408 17 9 
R. & G. Brisley .. d os oe T 13,460 0 0 13.690 0 0 
8. Pearson & Son, Ltd. 14,570 16 5 14,570 16 6 
Geo. Holloway .. £s 12,989 6 8 13,185 0 0 
R. Woods & Со... vis 12,502 10 0 — 
G. Wimpey & Co. Р А 13,230 14 8 13,886 0 0 
Wm. Griffiths & Co., Ltd. 11,811 19 0 12,104 0 0 
Thos. G. Starkey - 13,193 12 10 13,157 19 10 
Geo. Law .. - oe 12,994 0 O „ 18,229 0 0 
Geo. Trentham .. 28 ке 14,580 0 0 15,000 0 0 
R. W. Blackwell & Co., Ltd. 18,064 6 6 18,184 6 6 
Thos. L. Scott & Co. .. ee 12,120 6 7 — 
Dick, Kerr & Co., Ltd. 50 12,583 4 0 18,003 4 0 
Fry Bros. ee oe б 14,467 7 7 — 


East Нат. — The C. D. C. has accepted the tender, at 
£3,105, of Messrs. Meldrum Bros, Ltd., for two ranges of destructor 
cells and re-generator. 


Enfield.— The War Office has accepted the tender of 
Меввгв. Johnson & Phillips for the necessary rubber and paper 
cables, with boxes, for the electrifying of the Royal Small Arms 
Factory, Enfield Lock. 


London County Council River Steamers,—An order 
has been placed by the Thames Electrical Engineering Works with 
Messrs. Reavell & Oo., Ltd., Ipswich, for engines for 10 lighting 
sets for steamers being built by the Thames Iron Works, and 10 
lighting sete for steamers being built by Thornycroft & Oo. 


(Continued on page 189.) 
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COLCHESTER ELECTRICITY SUPPLY AND 
ELECTRIC TRAMWAYS. | 


THE joint electric lighting aud traction scheme of the Cor- 
poration of Colchester took its rise in 1898, when statutory 
powers were obtained, and came to a head in 1896 ; in that 
year leave was obtained to borrow £15,000, and the supply 
of electricity was begun, in the first instance to the Military 
Hospital only, from a temporary plant. The permanent 
installation was brought into use in December, 1898, and 
was taken over by the Oorporation two years later. 

Meanwhile, the British Electric Traction Оо. and others 
had been endeavouring to obtain powers to construct electric 
tramwaye in the district, but the Corporation resolved to 
keep the matter in its own hands; and in August, 1901, 
the necessary powers were granted. The scheme was 
approved by the Board of Trade in 1903, and a loan of 
£61,164 was sanctioned in the same year. The contract 
for the tramway construction was placed in the Lands of 
Messrs. J. G. White & Co., Ltd., the cars being supplied by 
Messrs. Dick, Kerr 
and Co., Ltd., and 
the tramways were 
officially inaugu- 
rated on July 28th 
last year. The elec- - 
trical equipment 
and tramcars were 
designed and erected 
by Mr. A. R. Sillar, 
borough electrical 
engineer, while 
the permanent 
way, car-shed, &c., 
were carried out 
to the designs of 
the borough engi- 
neer, Mr. H. Good- 
year. The general 
manager and engi- 
neer of the tram- 
ways is Mr. R. C. 
Bullough: 


Tum OLD PRIORY, COLCHESTER. 


The system comprises seven miles of single track, leid to a 
gauge of 3 ft. 6 in. on a 6-in. bed of concrete, with granite 


DAvBY-PAXMAN 550-н.р. “ Pa” HRN mm ron TRACTION. 


paving. The rails weigh 95 lb. per yard, and were supplied 
in 60-ft. lengths by the Ongra Steel Co., Belgium. Anchor 


Ушу ох TBAMwaY RouTE mv Hier STREET, COLOHESTER. 


plates are used 
under the points, on 
grades, and at ter- 
mini, ‘The joints 
are made with fish- 
plates 2 ft. long, 
and аге bonded 
with two Neptune 
bonds each. The 
points and crossings 
and the special work 
were carried out by 
Messrs. Askham 
Bros. & Wilson, of 
Sheffield. The 
steepest gradient 
is 1 in 128; and 
the sharpest; curve 
40 ft. in radius. 

The overhead 
equipment has been 
carried out mainly 
with centre;poles in 


the High Street, and side poles with bracket arms elsewhere ; 


the poles were supplied by Messrs. John Spencer, Ltd., 
Wednesbury, with bases by Messrs. Lucy & Oo., of Oxford. 
The trolley wire is of No. 00 gauge, and with the rest of the 
overhead material was supplied by the contractors, Messrs. 
J. G. White & Co. The section boxes, fitted with switch 
fuses, telephone connection and lightning arrester, were 
supplied by the Britannia Engineering Co., Ltd., of Ool- 
chester. 

There are 16 double-decked four-wheel cars in use, seating 
48 passengers each, with 6-ft. wheel base, and fitted with 
Messrs. Dick, Kerr’s improved reversed stairway. 

The motors are of the same makers’ 35-B (30-H.P.) type, 
and the controllers of their magnetic blow-out type. In 
addition to hand-brakes, Westinghouse-Newell magnetic 
slipper brakes are provided, and Tidswell lifeguards. 

The car-sheds contain six tracks, accommodating 18 cars, 
and are provided with car-building and repairing shops. 

Power is derived from the existing generating station, 
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which has been extended to cope with the increased load, 
and occupies a space of 100 ft. x 68 ft. The steam raising 
plant includes five Paxman Economic boilers, three of 
which are 14 ft. x 8 ft. diameter, and two 14 ft. 6 in. x 
9 ft. 9 in. diameter, the latter being capable of evaporating 
10,000 lb. of water per hour, at a working pressure of 180 lb. 


а compound three-crank single-acting engine coupled toa 
dynamo. 

Three sets are of 62 kw. and one of 225 Kw., the 
dynamos being shunt-wound, of Messrs. Siemens Bros.’ 
two-pole type; a six-pole 160-kw. Siemens dynamo was 
added in 1901, compound wound for electric traction supply, 


Car DEPOT. 


per sq. in. The boilers are fitted with Dewrance mountings, 
and are hand-fired. The steam piping, also by Messrs, 
Davey, Paxman, with Hopkinson valves, is of steel, from 
6 to 12 in. in diameter, and is covered with asbestos, which 
is also used for lagging the boilers. Three steam feed pumps 
have been supplied by Messrs. Mumford & Anthony, of 
Colchester, and one electrical pump, with variable stroke, by 


SIEMENS LIGHTING SWITCHBOARD. 


Messrs. Mather & Platt, Ltd., of Manchester. Hancock's 
inspirators are also provided for boiler feeding. Feed water 
is derived from the town mains, and condensing water from 
a well in the boiler house. 

The engines are all of the “ Peache” type, supplied by 
Messrs. Davey, Paxman & Co., Ltd., of Colchester; there 
are seven generating sets installed, each consisting of 


“ Economic” Borers. 


and there are two eight-pole Mather & Platt compound- 
wound generators of 360 kw. each, installed during the 
past two years for traction. The small engines run at 
500 r.p.m., the speeds of the others being 350, 375 and 
300 r. p. m. respectively. All the engines are used condens- 
ing, there being three sets of condensing plant, supplied by 
Messrs, Davey, Paxman & Co, These are fixed in a pit in 
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STATTER TRACTION SWITCHBOARD. 


the boiler house, and connected with the engines by 16 and 
24-in. cast-iron exhaust pipes. 

The condensers are of the surface type, with steam-driven 
air and circulating pumps, and are capable of dealing with 
23,000 lb. of exhaust steam per hour. Two cooling towers 
have been built by the Klein Engineering Co., Ltd., of 
Manchester, to cool 110,000 gallons of water per hour. 
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There are two storage batteries, of the Electrical Power 
Storage Co.’s make, one of 130 K 42 cells, erected in 1898, 
and one of 130 25 KWS cells, erected in 1901, when the 
The latter are connected 


pressure of supply was doubled. 
up to the original 
set, and the com- 
plete battery, which 
is used for lighting, 
has a capacity of 
700 ampere-hours. 
A booster has been 
provided for charg- 
ing the regulating 
cells of the battery, 
and a balancer of 11 
KW., both machines 
being of Messrs. 
Siemens Bros. and 
Со.'в make. 

The lighting and 
traction switch- 
boards are mounted 
on a gallery 6 ft. 6 
in. above the floor 
level. The lighting 
board was supplied 
by Messrs. Siemens 
Bros., and consists 
of 11 panels, with 
three horizontal bus- 
barsat the back, and 
vertical plug bars 
for the dynamos and 
feeders on the front. 
The usual switch- 
gear and instruments are provided, including six large volt- 
meters for the feeding points. The,. battery jand booster 
regulating gear occupies the} middle; of; the board, the 
regulating cells being-next the neutral, wire. 

The;traction board was supplied by Messrs. J. G. Statter 


INTERIOR OF ENGINE Room, COLCHESTER. 


conductors, fibre-insulated and lead-sheathed, drawn into 
Doulton ducts, but the feeders to the outer portions of the 
district are three-core, lead-covered and armoured, and are 
laid direct in the ground. The distributors are also of the 
three-coretype. The 
cables were supplied 
by Messrs. Siemens 
Bros. & Со. and 


Messrs. W.. T. 
Henley’s Telegraph 
Works Co. 


The traction 
feeders are also of 
Henley's make, 
paper-insulated and 
lead-covered, · and 
are laid solid in 
troughing. 

The system of 
supply is three-wire 
at 210 volts on 
either side of the 
neutral, with 420 
volts for power. 
Ordinary consumers 
are charged 5d. per 
unit on the flat rate 
system, 44d. per unit 
between 2,000 and 
5,000 units рег 
annum, and special 
terms for larger 
quantities. A fair 
number of power 
consumers has been 
obtained, aggregating about 85 H. P.; the price for this supply 
is 4d. per unit, with reductions depending upon the quantity 
and duration of the load to a minimum of 24d. per unit. 
Energy is supplied to the Tramways Committee at 2d. per 
unit, to the amount of about 350,000 units per annum. 

We are indebted for the foregoing particulars, and for 


Br. Lovis: B. & W.;WaATER-TUBE BOILERS AND RONEY STOKERS. 


and Co., and consists of four dynamo panels and five feeder 
panels. Statter circuit-breakers are provided, with Everett- 
Edgcumbe and Crompton instruments and a Thomson watt- 
hour-meter. 

The lighting feeders for the most part consist of single 


Hotty Steam Loop AND GmBaviry RETURN System. (Bee p. 188.) 


facilities to obtain photographs of the power plant and 
tramways, to the borough electrical engineer, Mr. A. R. 
Sillar, and to the general manager and engineer of the 
tramways, Mr. R. C. Bullough, to both of whom we tender 
our thanks for their courteous assistance. 
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THE ST. LOUIS EXPOSITION SERVICE 
POWER PLANT. 


Or the many interesting features of the St. Louis Expos- 
tion, the 14,000-н.р. service plant, by reason of its size and 
completeness, was one of the most striking; and as it was 
avowedly designed with the double object in view of produc- 
ing a plant of the highest engineering excellence at the 
lowest possible cost, it was of exceptional interest to engineers 
engaged in similar work. 

The contract, calling for the design, equipment and 
installation of a complete central station, was awarded to 
the Westinghouse Electric and Manufacturing Co. shortly 
after the plans for the Exhibition had assumed final form ; 
and the whole of the work, from design to operation, was 
earried out by Messrs. Westinghouse, Church, Kerr & Co. 
The steam raising and generating plant were placed in 
separate buildings some distance apart, the former being in 
the service plant section of the steam, gas and fuel building, 
and the latter at the extreme end of the Machinery Hall in 
the midst of the Westinghouse exhibits. 

Steam was furnished by 16 Babcock & Wilcox water- 
tube boilers, arranged in eight batteries of two each, 
and fired by Roney mechanical stokers driven by small 


HicH Pressure Or:r^CrBOUIT-BBEAEBRBS. 


Westinghouse standard engines through suitable gearing. 
Each group of boilers was served by an independent induced 
draught equipment consisting of two fans, individually 
capable of operating the boilers at their full capacity. 

Two 10-in. loop steam:mains connected four batteries of 


:Іхросвр-Ювлсант Fans AND FLUES. 


boilers each, andjjdelivered, steam to the two 12-in. mains 
that ran to the engines. The, steam pipes’ were carried 
beneath the floor'in pits, being supported on'roller bearings, 
and anchored. | | 

No traps were used; for draining, this being effected by 


the Holly steam loop and gravity return system, which 
automatically collected the condensed water in the pipes and 
returned it to the boilers. There was a similar system of 
piping for the boiler house auxiliaries, which, being con- 


Coornrxa TOWERS. 


nected to the boilers between the drums and stop valves, 
were independent of the main steam supply. The auxiliary 
plant in this section exhausted through two Cochrane open 
feed heaters to the atmosphere, but in the engine room all 
auxiliaries were connected to the main condensers. 


Mam OPERATING SwITOHBOABD. 


The four main generating unita in the engine room or 
machinery hall were alike in capacity and general design. 
The engines were of the Westinghouse-Corliss vertical croes- 
compound type, of 3,500-H.P. each, running at а speed of 
85 r.p.m. The shaft, which was nearly 8 ft. in diameter at 
the centre, was forged hollow from 
open-hearth steel, fluid-compressed to 
ensure perfect homogeneity of the 
metal, and on account of ite long span 
ran in self-aligning bearings with 
spherical seata. 

— To facilitate parallel working, a 
Ihm \ small motor was provided at the engine, 

at which moved an adjustable weight on 

= the governor mechanism ; and as this 
motor was controlled from the switch- 
board, the operations of synchronising 
and division of the load were performed 
with ease. An automatic speed limit 
device was also installed. 

The generators, which were rated 
at 2,000 Kw. at the usual tem- 
` perature rise, were of the revolving 
field type, with laminated arma- 
tures and fields. They generated 
three-phase current at a pressure 
of 6,600 volts and a frequency 
of 25 cycles, and had an overload 
capacity of 50 per cent. for one 
hour. Their excitation was pro- 
vided for by three 80-Kw. 125-volt Westinghouse engine 
type units. 

All main and exciter engines, as well as several of the 
auxiliaries, were worked condensing, two complete equip- 
ments, each of 7,000 н.р. capacity, being installed. bey 
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were of the Worthington barometric type, provided with 
entrainers and rotary dry air pumps for removing. air from 
the condenser cones, and were fitted with ап automatic 
atmospheric exhaust valve and a valve for controlling the 
steam inlet to the condenser, which was operated by a 
‘motor. A Worthington centrifagal pump driven by a 
Westinghouse compound engine provided the circulating 
water, which after use was cooled in four specially-designed 
cooling towers of imposing appearance, placed adjacent to 
the boiler house. А second centrifugal pump elevated the 
hot water into the towers, and fans at the base, driven by a 
Westinghouse engine, supplied the necessary draught. There 


was in addition another similar pump that might be 


employed for either of the above purposes, and this in 
common with the other two was provided with a motor- 
operated delivery valve controlled from the engine room. 
Across the central portion of the western wall of the 
Palace of Machinery extended two large galleries, on which 
were centralised the entire -switching and controlling 
arrangements of the system, This was perhaps the most 
interesting part of the plant. The constructional details 
were designed and carried out by the Westinghouse 
Electric and Manufacturing Co. The control or operating 
section of the board, placed in the upper gallery, consisted of 
29 panels of marble, 2 in. thick, highly polished, and sup- 
ported by an angle iron frame. Each panel was divided into 
two parts, the lower slab in every case carrying the inte- 
grating wattmeter for the generator or feeder to which the 
panel was assigned. For the three-phase circuit from each 
generator and to each feeder there was a separate panel, from 
which was operated the apparatus necessary for the control of 
that circuit. The total length of the controlling switchboard 
was 62 ft. | | 
At the extreme left, the first three panels controlled the 
exciter sets. The arrangement included.a single set of bus- 
bars, to which all the exciters might be connected in parallel, 
and from which current was led to the generator fields. 
Each panel was equipped with a direct-current ammeter, 
main switches, exciter field rheostat and mechanism for the 
distant control of the electrically-operated single-pole 
equaliser switch, which was mounted on a pedestal near ite 
exciter set. | 
At the extreme left, attached to panel No. 1, was a set of 
swinging arms on which were mounted three alternating 
current voltmeters, arranged so as to be connected to any 
generator, two direct current voltmeters for the exciters, two 
frequency meters and one synchroscope. | 
Panels 4, 5, 6 and 7 were equipped for the control of the 
main alternators, each containing ammeters, indicating and 
integrating wattmeter, power factor meter, and operating 


devices for the motor-driven field rheostats, and motor- — 


operated main switches. The instruments on panels 4 and 
5, and on panel 29, and the apparatus in the circuits which 
they controlled, were furnished by the General Electric Co. 
With these exceptions, all the apparatus and instruments 
were of Westinghouse standard design and construction. 

The switchboard was provided with two sets of three- 
phase high pressure bus-bars. Panels 9 and 10 were 
arranged to measure and record the output of the entire 
station, each being connected to one set of bus-bars. | 

Of the remaining panels, 17 were designed for the 
control of the primary high-pressure feeder circuits, leading 
from the generating plant to the transformer stations 
throughout the Exposition. Each panel was equipped with 
three ammeters, one polyphase wattmeter, and mechanism 
for the control of the electrically-operated switches in the 
feeder circuit. 


The high-pressure bus-bars were supported on a solid 


structure of brick work, separated by barriers of soap-stone 
and protected in a thoroughly efficient way. The two sets 
were arranged back to back, on the lower gallery, and the 
construction rendered short circuit or insulation failure 
practically impossible. The instrument transformers were 
mounted on the gallery floor, below the bus-bars, each in its 
own compartment of soapstone, and the other switchboard 
apparatus was protected in a similar way. The whole con- 
struction was exceedingly substantial and thoroughly fire- 
roof. 

The electrically-operated oil circuit-breakers for the gene- 
rator and feeder circuits were mounted for the most part in 


the upper gallery, behind and to the sides of the controlling 
panels. For each generator there were two three-pole elec- . 
trically-operated oil-break switches of the non-automatic 


type, one for each set of bus-bars, with interlocking devices 


so arranged that it was impossible for both to be closed at 
the same time. The switches furnished by the Westinghouse 
Co. were their standard type О, non-automatic, distant- 
control, electrically-operated circuit-breakers, and those fur- 
nished by the General Electric Co. of corresponding con- 
struction, but operated by small direct-current motors. 

For each feeder circuit, two three-pole main switches were 
furnished, one for each set of bus-bars, interlocked to 
prevent wrong connection. All were Westinghouse type C oil 
circuit-breakers with distant control and automatic release. 


. Current to operate all the switches was supplied by the 


exciter gets. | 

The variety of purposes for which this installation supplied , 
energy was unique; and its great magnitude testifies to the 
important part played by electricity in this, the last — we are 
told—of the great expositions. | 


| CONTRACTS CLOSED. 


| (Continued from page 184.) | 
London.—The London County Council has received the 
following tenders for the execation of the roadwork and plate- 


laying in connection with the construction for the conduit system 
of the tramways authorised from Clerkenwell Road to the existing 


 linesatIslington:— — | 


John Mowlem & Co., Ltd. (recommended) £27,925 
Robert W. Blackwell & Co., Ltd. ae . 20, 149 
Wm. Griffiths & Co., Ltd. js s ee 3 .. 29,708 
Dick, Kerr & Co., Ltd. ce ee ee ee ee ee 29,924 
J. G. White & Co., Ltd. те ee oe ae ee 81,218 
Muirhead, Greig & Matthews..  .. " А 81,619 


The successful company proposes to sub-let various portions of the 
work. E 


Ormskirk.—The B. of G. has accepted the following 
tenders in coneotion with the E.L. installation at the Workhouse :— 
Morley Electrical Engineering Co., Ltd., steam, exhaust and other piping 
and erection of plant, £463, and booster, £68. 
Hart Accumalator Co., Ltd., storage battery, £267, with £19 15s. a year for 


five years for maintenance. 
H. Taffs & Co., Manchester, wiring and cables, £998 10s. 


Paddington.—The following tenders were submitted for 
the electric lighting, &c., of Paddington Workhouse :— | 


Durell & Co. ee 9 0 ее ee ee ee LE I £686 19 
Alliance Electrical Co. .. * - А 610 8 
Wells & Co. we "T és 559 11 
R. N. Cunningbam & Co. ka S es 440 0 
Fryer & Co. (accepted) ae «5 ee 482 10 


Pudsey.—The Corporation has accepted the tender of 
Меѕаге. Johnson & Phillips for underground cables, boxes and 
switchbcard. The contract includes lsying and erecting. 


Ramsgate.—The D.P. Battery Со., Ltd., has received 
the order for the battery for this town, consisting of 260 of its L.S. 
type 13-plate cells in lead-lined wood boxes. р 


Sunderland.—The Corporation Electricity and Lighting 
Committee of the T.C. has accepted the tender of Mesers. Balcke 
and Co. for the erection of a cooling tower at the Hylton Road 
station, and that of the Sunderland Forge and Engineering Co. 
for alterations to the dynamos at the sub-stations. 


` Papers and Lectures.—At the Society of Arts on 
Wednesday last, the Hon. Robert P. Porter read a most interesting 
paper on London Electric Railways.” We hope to recur to 
the subject later. "m 

A meeting of the members of the Birmingham Section of the 
Institution of Electrical Engineers was held on 25th ult. under the 
presidency of Dr. Sumpner, when the local hon. sec. (Dr. D. K. 
Morris) read a paper on the “Tour of the Members in America.” 

Before the Rugby Engineering Society on 26th ult., a paper on 
“The Application of Electric Power to Collieries” was read by 
G. M. Brown, member. | | 

On Thursday last week the Institution of Electrical Engineers 
discussed Messrs. Booth and Kershaw’s paper on “ Fuel Economy 
in Steam Power Plante." 'The discassion was adjourned. 
& On Saturday evening at the Battersea Polytechnio Sir William 
White gave an address on The Systematic Study of Engineering." 
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FORTHOOMING EVENTS. 


To-day's Arrangements.—At 7.30 p.m. I. E. E. (Manchester Students). The 
Electric Equipment of Automobiles,“ by Mr. V. H. Mahler. 
A$8 pa Junior Institution of Engineers. '' Recent Developments in 
lectrio Lighting," by Prof. H. T. Davidge. 


Saturday, February 4th.—At 7.90 p.m. I. E. E. (Glasgow). Annual Smoking 
Concert at the Grosvenor Restaurant, Gordon Street. 
I. E. E. (Students). Visit to Messrs. Evershed & Vignoles’s works, 
Chiswick. 
I. E. E. (Manchester Students). Visit to Messrs. Browett, Lindley and 
Co.’s works, Patricroft. 


Monday, February 6th.—At 7.80 p.m. Society of Engineers’ Inaugural 
Address. 


Tuesday, February 7th.—At 8 p.m. " Annual Distribution of Prizes and Certi- 
ficates by Hon. F. J. №. Thesiger, L. C. C., at Borough Polytechnic 
Institute, Borough Road. 
Wednesday, February sth. At 8 p. m. Tramways and Light Railways Associa- 
tion. Visit to the London United Tramways. 
At 7.80 p.m. Association of Engineers-in-Charge. Mr. John Tullis on 
"Belt Driving.“ 
Thursday, February 9th.—At 8 p.m. I. E. E. Conclusion of discussion on Fuel 
Economy in Steam Power Plants," by Messrs. W. H. Booth and 
J. B. С. Kershaw; and The Value of Overhead Mains for Electric 
Distribution in the United Kingdom,” by G. L. Addenbrooke, 
Friday, February 10th.—Tramways and Light Railways Association. Meeting 
at the Society of Arts. 
At 8 p.m. Physical! Society. Annual General Meeting. Address by 
` the President, Prof. J. H. Poynting, F.R.S., on“ Radiation Pressure. 
Saturday, February 11th.—At 6.80 for 7 p.m. Junior Institution of Engineers. 
Coming-of-Age Dinner of the Institution at the Hotel Cecil. 
At 2 pu North of England Institute of Mining and Mechanical En- 
gineers. General meeting. 


THE ELECTRICAL VOLUNTEERS. 


Tux following orders are announced for next week :— 


Monday, February 6.—" А” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Tuesday. February 7.—"B" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. 

Wednesday, Febru 8.— Instructional drill, headquarters, 8 p.m.; plain 
clothes ; rifles without slings. Submarine mining class, 6—9 p.m. Exami- 
nation A and B" Companies for A" badge, 7 pm 

Thursday, February 9.— C' Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7p.m. Lecture by Sapper Watsham on Electricity v. Gas for 
Street Lighting,” 8.30 p.m. 

Friday, February 3.— D” Company. Recruits’ drill, 6 p. m.; technical in- 
struotion, 7 p.m. 

Saturday, February 11.—Week-end class. 

J. H. 8. PHIL I. Ira, Captain, 


For O. C. E. E. R. E. (V.) 


NOTES. 


The Electrical Engineers’ Ball.—The second annual 
dance of electrical engineers and their fair companions took place 
on Friday night last at the Hotel Cecil, as announced in our issue of 
January 20th. All reports go to show that the event was even & 
greater success than that of last year, and the guests numbered 
about 40 in excess of the 1904 gathering. 


Appointments Vacant.—Meter tester and inspector for 
Lancaster (30s.); electric tramway construction superintendent for 
Leith Corporation (£3); assistant mains superintendent for 
Greenock (£2). The position of chief foreman winder at Messrs. 
Dick, Kerr & Co’s., is vacant owing to the sudden death of Mr. B. 
се who had been chief winder since the opening of the Preston 

orks. 


Electric Signalling on Railways.—In a leaderette 
last week we referred to a certain system of railway signalling which 
is now being applied experimentally on the Continent, and which 
possesses the advantage of providing continuous communication 
with tbe drivers of trains. A slip was made, however, in referring 
to this as the " Miller" system; the latter happens to have been 
also under trial on the Continent, and its name was inadvertently 
inserted in error. 


Electrical Chess Club.—The Chess Club which was 
formed by the B.E.T. Associated Companies last year, now numbers 
over 30 members, and has arranged to hold its weekly gatherings at 
Carr’s Restaurant, Strand (adjoining Clement's Inn), on Thursday 
evenings. Chess players connected with the electrical industry are 
invited to communicate with the secretary, Mr. H. 8. Parnell, 
Donington House, Norfolk Street, W.C. 


Institution of Electrical Engineers.—Mr. P. A. 
Ramage, the hon. secretary of the Manchester Section of the 
Institution of Electrical Engineers, informs us that the paper by 
Mr. S. L. Pearce, МІЕ Е, and Н. C. Gunton, A.M.I E.E., on 
“Manchester Trauways Power Supply” will be read on Tuesday, 
February 21st, instead of February 14th, as in the Syllabus. 

On Baturday last about 50 members of the Leeds Section paid а 


visit to Huddersfield, and were met at the railway station by Mr. 


A. B., Mountain (electrical engineer to the Huddersfield Corpora- 


tion), Mr. K. F. Campbell (borough engineer), and Councillor A. 
Chatterton (chairman of the Electricity Committee). A special car 
was in waiting to take thom to the gas-driven station belonging to 
the Honley U.D.C., where the installation was carried out by Mr. 
Mountain. The visitors were met at the gasworks by Mr. 
Marsden, the manager of the works, in the electrical engine room. 
The plant is gas driven, at a nominal cost, and serves a small 
district. The visitors afterwards went into the village to see the 
overhead equipment for lighting the business premises and houses. 
They then returned to the car, and went to the tramway power 
station at Huddersfield, in which they took great interest. Re- 
entering the car, the visitors were conveyed to the electricity works 
in St. Andrew's Road. Later, tea was partaken of at the George 
Hotel, and а social followed, under the chairmanship of Mr. W. 
Emmott, of Halifax, who expressed thanks in behalf of the section 
to the Corporation, and especially Councillor Chatterton, for their 
courtesy. Oouncilior Chatte:ton made a brief response. 


Fire.—About 7 a.m. on Friday last, a fire, supposed to be 
electrical, occurred at Eton College. Flame was found issuing from 
behind one of the electric light switch cases in the lobby, but it was 
some little time before the cause of the outbreak could be located. 
Some woodwork under the first floor was found to be smouldering. 
The fire was easily quenched, and but little damage was done. 


Momentum Engine.—It has come to our knowledge 
that а promoting syndicate is being formed to build and run two 
500-B.P. "Momentum" engines at the Alexandra Palace, with a 
capital of £30,000. Mr. B. О. Pole is to be the engineer and 
manager of the business, which will include the introduction of the 
Momentum engine into other power houses for general beat, 
light and power purposes." For the benefit of those of our readers 
who are not familiar with the past history of the Momentum engine 
and our relations therewith, we may refer them to the ELEOTBICAL 
Review for November lst, 1901, рр. 710 and 723, where they will 
find the report of the proceedings in the action for libel brought 
against us by Mr. Pole, which resulted in our favour. Comment on 
the proposal above mentioned is superfluous. 


The Fire at the London Wall Exchange (N.T. Co.). 
—Oa Friday evening last a fire occurred at the temporary exchange 
of the National Telephone Co, situated in London Wall. It will 
be recoliected that temporary premises were secured as the outcome 
of a previous fire at the original exchange, which adjoins the 
temporary one, and which has, in the meantime, been rebuilt and 
equipped on the common battery system. The latter system has been 
adopted at the recently opened Holborn exchange of the company, 
described in the ELEcTRICAL Review for July lst, 1904. The бге, 
the origin of which is uncertain, occurred in the temporary test room 
at 65 p.m. The telephone operators, thanks to their efficient 
training, quickly left the building, aud the fire was shortly afterwards 
extingaished, being practically confined to the test room, which was 
burnt out. By 7:30 p.m. a large staff had been collected, and by their 
exertions all the subscribers and junctions, with а very few excep- 
tions, were connected up and working from the partly completed 
exchange adjoining, by 9:30 a.m. on Saturday. The outside cables 
were already in the new test room, being provided with temporary 
connections to the room in which tke fire occurred. These connec- 
tions were removed and allthe cables recovered; the insulating 
pegs in the new test jacks were then removed, and every line 
tested both inside and out. Some idea of the magnitude of the 
work involved can be gathered from the fact that 3,819 subscribers, 
1,060 junctions and 1,080 through connections were affected. 
There were also 49 exchanges at which alterations had to be 
carried out. | 

Great credit is due to the staff of the company, who worked day 
and night for some days after the occurrence, in their endeavour 
to avoid any dislocation of public service, in which tney were 
entirely successful. A further difficulty beset the management, in 
that their operatives were working with the old magneto system on 
the night of the fire, апа had on the following morning to take 
over the unfamiliar boards in the new building, arranged for 
working with the common battery system; in this also they 
succeeded beyond expectation. 

The new building is acommodious structure, with accommodation 
for 12,0 0 lines. In the awitch-room the operators are arranged in 
three tiers, the two upper ones being on galleries. Underneath are 
situated the intermediate room, test room and power plant on 
separate floors in the order named. For battery-charging purposes, 
а motor-generator ía provided, with а gas engine and dynamo ав 
stand-by. We are indebted to Mr. Clay, the company's metro- 
politan superintendent, for the above information. 


The L. C. C. and a Tramway Patent.—The General 
Purposes Committee of the L.C.O. reported on Tuesday that Mr. 
W. Watkins, who is an official in the engineer's department, had 
applied for permission to take out a patent for a continuous feeding 
system for conduit electric tramways, such sanction being required 
by the Council's standing orders. No objection to consent being 
given was seen by the Committee, provided that the Council was 
permitted to use the patent without payment should it be desired 
to do so, and the Highways Committee was of the same opinion. 
The Committee thought that Mr. Watkins should be allowed to take 
any course which he might consider desirable with reference to his 
invention, во far as regarded other tramways than those which were, 
or might hereafter come, under the control of ths Council. On 
the recommendation of the Committee, the Council resolved to 
grant the application subject to the right of free use of the system 
if desired. 
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Glow Lamp Efficieneies.— From a note in the current 
issue of "Industrie Electrique, it appears that our neighbours are as 
far as we are from attaining the wonderful efficiencies claimed for 
American lamps. At the request of the Commission which is con- 
sidering the future of electricity supply in Parie, the Laboratoire 
Central d'Electricitó de la Société Internationale des Electriciens 
has carried out a series of tests on lamps furnished by five makers. 
Lamps made for 110 volts have at starting a mean inefficiency of 
` 3'6 watts per candle, increasing in 200 hours to 387 watts; 220- 
volt lamps start with 4'4 watts per candle, and after 200 hours 
reach 5'19 watts. The candle-power of the lamps is not stated, but 
lamps of 5, 10 and 16 с.р. were tested. The price of the lamps 

. varies from 4d. to 6d. for 100-volt lamps, and from 74d. to 10d. for 
220-volt lamps. The French bougie, on which the foregoing results 
are based, is slightly less than the British standard candle. 


Unipolar Dynames.—Some time ago, in an article 
published in our columns, it was pointed out that the “unipolar” 
or “ homopolar " type of dynamo could conveniently be utilieed in 
connection with steam turbines, on account of the high speed of 
revolution of the latter. On January 27th а paper on this subject 
was read before the American Institute of Electrical Engineers by 
J. E. Noeggerath, in which the design of aud results obtained from 
a 300-x w. 500-volt generator of this type were described. 

The chief difficulty which has been experienced in connection 
with these machines is of course, the low voltage obtainable, 
even at high speeds. This has been overcome by a simple 
expedient. 

The armature is a solid cast-steel cylinder, carrying on its 
surface 12 straight conductors of broad sheet copper, connected to 
insulated collector rings at both ends. Separate brushes bear on 

these rings, and by their means the conductors are connected in 
series, thus adding together the E. M. F. s generated in them. There 
is, of course, no reversal of E. M.F. in any of the conductors, and no 
commutator. : 

The field-magnet system consists of a cast-steel structure with 
two co-axial field coils, the steel being so arranged that the 
magnetic flux passes into the armature at both ends, beyond the 
collector rings, and emerges between the latter. 'lhe bore of the 
field frame is uniform, there being in effect three eteel rings sur- 
rounding thé armature and connected by yokes outside the two 
field coils. | 

Methods have been devised for neutralising the magnetic reaction 
of the collecting rings, which is of importance ; the reaction of the 
armature conductors is small. The generators can be compound- 
wound in various waye, and seríes dynamos can be built without 
field coils; in the latter case, the E. M. F. can be varied in both 
magnitude and direction by shifting the brushes. In the case of 
жүз ы speed, torque and direction of rotation can be similarly 
adjusted. ; i 

ihe efficiency of the “acyclic” generator, as it is called by the 
author, is about the same as that of a turbine-driven commutating 
dynamo, but the distribution of the losses is very different. The 
excitation power is less in the former, as the clearance is limited 
by mechanical requiremente only, and the armature loss is almost 
negligible. The hysteresis and eddy losses, being due only to 
slight inequalities in the flux density, are small, and the chief loss 
occurs at the brush contacts. In the 300-K w. generator, the full- 
load losses were 28 xw., without windage and bearing friction. The 
efficiency curve rises from 81 per cent. at quarter-load, to 89 per 
cent. at half.load, 90 per cent. at full-load, and 91 per cent. at 
50 per cent. overload. The regulation is from 6 to 12 per cent. 

It is obvious that the simple construction of this ty pe of generator, 
which is of about the same total weight as the ordinary type, but 
contains far less copper, and its freedom from commutation troubles, 
should tell heavily in its favour. We shall give further particulars 
in а futurc issue. 


The Lay Press.—We are, unfortunately, accustomed to 
the vagaries of the non-technical reporter when dealing with engi- 
neering and other specialised branche: of science ; but if the press- 
man cannot be expected to be expert in technics, we may justly 

. look for at least a moderate degree of general education on his part 
—indeed, he should have a liberal education if he is to discourse 
rationally on the things of everyday life. In the St. James's Gazette 
last week a note, entitled An Astrologist's Prophecy,” dealt 
with certain forecasts of Mr. Alan Leo, the ''astrologist ” in ques- 
tion, and we were gravely informed that the planets which influ- 
enced the fate of the Russian and Japanese Empires respectively 
were Azuariusand Libra! When the editorial staff of a reputable 
journal such as the St. James's fails to distinguish between planets 
and constellations, we begin to wonder upon what subjects its dicta 
are to be trusted, 

The fact that some of our leading daily journals have discovered 
the existence of an important engineering industry in this country, 
and are beginning to devote а portion of their space to its interests, 
affords some consolation; possibly in course of time every journal 
of standing will include amongst the members of its staff at least 
one who has һай an adequate scientific training. Unquestionably 
this ought to be the case; but it would be better still if a decent 
education, including some knowledge of science, were regarded as 
& sine qué non in the equipmont of every responsible journalist. 


Pipe Flanges.— The British standard tables of pipe 
flanger, drawn up by the Engineering Standards Committee, were 
issued last week, and will prove of great interest to all who are 
engaged in engineering. Four standard pressures are standardised 
for steam, namely :—up to 55; 55 to 125; 125 to 225; and 225 to 
935,15. pəz.:aq. in.; water pressures up to 200 lb. par sq. in. are 


included under the first-named of these, In every case the number 
of bolts used is to be а multiple of four, the Committee being 
convinced that the advantages of this system outweigh the draw- 
backs. The sizes of bolts and bolt-holes, and the diameters and 
thicknesses of flanges, have been tabulated. The diameters of 
flanges and bolt-circles, and the numbers of bolts, are identical for 
the three higher pressures. For long pipe lines with flanges welded 
on, a special set of sizes is given, smaller than where stop-valves, &., 
are met with. Bends and tees of cast metal are standardised, and 
long bends of wrought iron and steel. 


Car Accident.—A London United car was suddenly 
brought to a standstill near Isleworth on Wednesday night last week, 
and thrown off the metals, through crashing into a sewerage man- 
hole which somehow had become raised. The driver was injured. 


House Dinner.—The Municipal and County Club held 
one of their very successful house dinners on Friday, January 27th; 
the guest of the evening was Bir William J. Collins, chairman of the 
Education Committee, London County Council. 


The Conductivity of Colloidal Solutions.—A paper 
was read by G. Malfitano at one of the recent meetings of the French 
Académie des Sciences upon the electrical conductivity of colloidal 
solutions. The author finds that all colloidal solutions conduct 
electricity. The most highly purified synthetical colloid it is pos- 
sible to obtain conducts better than water. Nevertheless, it is never 
possible to ensure the total absence of electrolytes; and therefore 
the conductivity, which is often very low, may be due to the pre- 
sence of ions from the electrolyte, rather than to the minute solid 
particles that constitute the colloid. In order to investigate this 
point, the author has filtered colloidal solutions through collodion 
membranes, which entirely remove the particles, but allow the dis- 
solved matter to pass through them. Experiments then showed 
that the electrical charges carried by the solid particles must be 
zero or extremely minute. 


_ Frictional Electricity as a Cause of Vapour Explo- 
sions.—An interesting correspondence has been proceeding for 
some time in the Chemiker Zeitung on the cause of the occasional 
explosions of vapours which have taken place at different chemical 
works. As a rule, these explosions have occurred in much the same 
fashion. A very inflammable volatile liquid, carbon bisulphide 
more particularly, has been run through metallic pipes, or through 
& metallic funne), into & metallic or non-metallic drum, replaciug 
the air formerly in that vessel. Part of the liquid has evaporated, 
forming а mixture of vapour and air, which, in the total absence of 
fire or artificial light, has exploded, and done more or less damage. 
It has been so difficult to find the proper explanation for this 
curious phenomenon, that certain writers have suggested that the 
friction of the passing liquid upon the edges of the fuonel or the 
mouth of the pipe must have generated sufficient electricity to pro- 
duce & spark, which has immediately fired the explosive mixture. 
In view of the fact that the entire plant used in these operations is 
not com d of non-conductors or dielectrics, however, it is difi- 
cult to see how a spark of the nature suggested can have been pro- 
duced: the conditions appear to be quite different from those in 
“ dry-cleaning” works where woollen or silk articles are drawn 
round rollers in presence of an inflammable vapour. In the latter 
case, it is known that the production of a spark can be avoided by 
causing the fabric to come into contaot with & metallic gauze or 
comb, which dissipates the electrical charge. А more probable, 
and entirely chemical, explanation of the other explosions has now 
been put forward, which appears to meet all the requirements of 
the case. According to this view, when a volatile organic liquid 
of the kind now under consideration, which contains sulphur, 
either as part of its nature, or as an impurity, is brought into con- 
tact with iron or steel, sulphide of iron is formed. In presence of 
air this body oxidises, generating so much heat in the process as to 
raise the mixture of vapour and air above its inflaming point, when, 
if it takes fire in a confined situation, it produces the symptoms of 
а gas explosion. In some respects the phenomenon resembles that 
already noticed when calcium carbide is decomposed into acetylene 
in а badly designed or improperly manipulated generator. If the 
carbide is permitted to fall into a thick cream of lime resulting 
from previous operations, it is very imperfectly decomposed; but 
when the lime sludge is partly removed and some clean water 
added, the highly exothermic reaction may proceed so tumul- 
tuously without sufficient provision for the dissipation of the heat, 
that part of the carbide is raised to incandescence. If it should 
happen that there is such a quantity of air in the gaseous atmo- 
sphere above the mass that an explosive mixture is present, that 
mixture may take fire, or, if hindered from expanding rapidly, may 
explode. | 


Dielectric Resistance and lonisation.—In mea- 
suring dielectric resistance hitherto, a galvanometer or electrometer 
has been used, and they have been submitted to a difference of 
potential. M. Nordmann (Cemptes Rendus, January 2nd) describes 
a new method by which one face of the dielectric is furnished with 
constant known quantities of electricity in unit time, while the 
otber face is to earth. The variable potential of the former face 
is observed by an electrometer. If o is the constant quantity of elec- 
tricity furnished to the face a, B the p of a, в the resistance 
of the dielectric, G the capacity of the apparatus and its electro- 
metric connections, then it can be shown that under certain condi- 
tions в is equal to m divided by q. His results for various industrial 
insulators are to bejpublished soon. 
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Explosion.—On January 20th, says a Birmingham paper, 
an employé of the National Telephone Co. was thawing the ice 
round a manhole, in Newhall Street, Birmingbam, preparatory to 
lifting the lid. A fire bucket was brought, and benzoline was, it is 
mid, poured on the iron lid. Suddenly there was а loud explosion, 
the lid of the manhole being broken by its force, and flames 
gushed forth, reaching to a considerable height. Two boys who 
were passing were scorched about the face, and were removed to 


hospital. 


EE 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to readers of the 
ErLzOorRICAL RmvrEW posted as to their movements 


Central Station Engineers.—In connection with the 
Manchester Electricity Works, Mr. S. L. РЕлвси has been appointed 
chief electrical engineer for a period of three years at a salary of 
£900 for the first year, and £1,000 per annum for the remainder of 
the term. 

The E.L. Committee of Wakefield T.C. has appointed Mr. HARRY 
ANDERTON NEVILL, first assistant electrical engineer, as city elec- 
trical engineer, at a salary of £300 per annum, rising by annual 
increments of £25 to £400 a year. 

On Friday the Hanley T.C. appointed Mr. Omas. Н. Увлмли, of 
Highbury, London, N., as electrical engineer, at a salary of £300 a 
year, rising by £10 per annum to £350. Mr. Yeaman is chief 
assistant electrical engineer at the Islington Municipal Electricity 
Worke, a position he bas held for nine years. There were 69 appli- 
cants for the tion. Mr. Yeaman received 12 votes, and Mr. 
Ainscough, of Leeds, 11 votes. 

The annual festival of the Glasgow Oorporation Electricity 

ent was beld on Friday evening, 27th ult. Bailie Wil- 

lock presided, and amongst those present were Mr. W. A. Ohamen, 

chief engineer, Mr. O. Н. K. CHAMEN (who had just been suo- 

cessful in obtaining an important post in Lancashire), Mr. Page, and 
Lackie. 


The following increases in salary have been recommended by the 
Manchester Electricity Department:—Mr. A. E. M’Kensio, resi- 
dent engineer at ithe Stuart Street station, from £250 to £300; Mr. 
F. H. Whysall, resident engineer, Dickinson Street and Bloom 
Street stations, from £225 to £260; Mr. E. Bolton, sub-stations 
engineer, from £225 to £250; Mr. H. Howard, assistant mains engi- 
neer, from £200 to £220; Mr. H. A. Radcliffe, standardising and 
testing assistant, from £175 to £200; Mr. A. N. Moore, assistant 
resident engineer, from £180 to £190; Mr. E. J. Constable, senior 
shift engineer, from £175 to £185; Mr. A. E. Hinde, shift engineer, 
from £163 16s. to £175; Mr. F. R. Radcliffe, chief rental clerk, 
from £156 to £176. 

The Salford Electricity Committee proposes to increase the 
: 5 Mr. C. D. Tarrx, the city electrical engineer, from £700 
to £750. 

On Monday last the staff of the Shoreditch Electric Lighting 
Department presented Mr. Віривү Неввввт THomas, the elec- 
trician-in-cbarge, with a suitably inscribed marble timepiece with 
statuettes, in celebration of his marriage. In the unavoidable 
absence of Mr. О. ЇЧ. Russell, the chief, the presentation was made 
by Mr. Gon Кимр, second engineer-in-charge. Mr. Thomas 
having replied, а number of other speeches were made. А special 
vote of thanks was passed to Mr. O. N. Russell for the characteristic 
kindness and consideration that had always been shown to tbose 
under his control. The proceedings were very cordial from first 
to last. 

Mr. WX. R. NicE, of the Lancaster Corporation Electricity 
Works, has been appointed superintendent of the Meter and Test- 
ing 3 at the Hammersmith Corporation Electricity 
Works. 

Southampton Т.О. on January 25th, received from the Electricity 
Committee a recommendation that the salary of Mr. Н. F. Бтвиет, 
electrical engineer, should be increased from £500 to a maximum of 
£650 by annual increments of £50, but the matter was deferred 

ding the decision as to the suggested joint managership of the 
ways and Electricity Works. 

Mr. Н. G. Gourp, manager of the Topsham Electric Light Works, 


and an assistant named May, had a narrow escape on Wednesday - 


last week. Entering the building together, they were overcome by 
fumes скара from the gas producer. Mr. Gould was able to get 
out and call а rescuing party for May, who was unconscious. 

On Thursday last week the second annual dinner of the staff em- 
ployed at the Carlisle Electricity Works was held. Mr. Burner 
presided, and in the course of а speech gave the company some 
interesting figures of the present and p working of the undertaking, 
and proposed “Success to the Carlisle Electricity Works," which 
was heartily responded to. Mr. Cox, Mr. Hornovp (Telephone 
Oo.), and Mr. WiLsox (Tramway Co.) also spoke. 


Tramway Officials.— On Wednesday and Friday nights, 
18th and 20th ulte., the Colchester Tramways employés were enter- 
tained as guests at a supper and smoking concert kindly provided 
through the good offices of local ladies. Mr. R. C. BurLovuaH, 
general manager, was in the chair, and was supported by the Mayor 
(Alderman E. J. Sanders) and the chairman of the Tramways Com- 
mittee (Mr. О. Н. T. Marshall, and others Loud cheers were 

iven for Mr. Bullough, with musical honours, and in responding, 
e said that he wanted the men to understand that it was important 


that the manager of a tramway system should have the thorough 
support of the men under him, and they must, therefore, help him 
in what he believed to be right, for he was responsible to the Com- 
mittee. 

Mr. J. H. Fooxs-Barz, the electrical engineer and tramway 
manager at Walthamstow, wishes to point out that while he was in 
Manchester as electrical engineer to the Works Department of ths 
Oorporation Tramways he was also responsible for the efficiency of 
the tramway men until taken over by the Traffic Department, but 
the credit of the actual training is entirely due to Mr. E. W. 
Elsley, now instructor of the Manchester Corporation Tramways. 

The following increases of salary to tramway officials at 
Manchester have been recommended by the Oommittees:— 
Mr. H. Mattinson, permanent way engineer, from £250 to 
£275 per annum; Mr. F. A. Mitcheson, accountant, from £250 to 
£275 ; Mr. G. M. Macdonald, cashier, from £200 to £225; Mr. J. J. 
M'Mahon, electrical engineer, from £300 (with house, coal, gas and 
water) to £350 (with house, &c ); Mr. F. Broughton, assistant elec- 
trical engineer, from £200 to £225. The T.C. is recommended to 
make the following appointments in connection with the Tram- 
ways Department:—Mr. С. W. Hancock, principal clerk in the 
traffic department at £180 a year, to be parcels superintendent 
at £250 per annum; Mr. H. Jacksons, contracte clerk, at £170, 
to be principal clerk in the traffic department at £200; Mr. J. W. 
Hewett, accounts clerk in the finance department at £160, to be 
contracts clerk at £170; Mr. Eades, jun., car-works manager, at 
£250, to be rolling stock superintendent at £350. 

Mr. Автнов Kina, late of the British Electric Equipment Co., 
and previously with the Sheffield Co n, has been appointed 
outside superintendent under the Belfast Oorporation ways 
Department. 

The following increases of salary have been made by the Sslford 
Corporation Committees :—Tramways Department: Mr. B. Harron, 
manager, from £500 to £550 per annum; Mr. G. Hatrorp, chief 
clerk, from £200 to £225; Mr. O. H. Cugsrers, traffic superin- 
tendent, from £200 to £220. 

Mr. A. A. BLACKBURN, who for the past 2j years has been elec- 
trical engineer at the Qaeen's Road tramway depó', and is leaving 
to take up an appointment under the Belfast 5 was the 
recipient of a testimonial from the drivers, guards, inspectors and 
other employés of the Manchester Corporation Tramways Depart- 
ment, at а gathering at the Crosby Hotel, Manchester, on Saturday. 


General.—Lord RIDLEY, воп of the late chairman, has 
been appointed a direotor of the North-Eastern Railway in place of 
the late Sir Lowthian Bell. 

Bir ЈовврРн and Lady Swan have left town for the Riviera. 

On December 18tb, 1904, His Excellency M. SEvASTIANOFF was 
appointed Director-General of Posts and Telegraphs of Russia, 
and M. GaEGOIRE OERERZ, on 13th ult., was appointed to the same 
post in Roumania, 

Bir WX. PREECB opened a new pavilion for electrical therapeu- 
tical treatment at Cardiff Infirmary on 26th ult., and said there had 
been nothing more wonderful than the rate at which therapeutical 
knowledge had progressed of late years, and it had been greatly 
aided by electricity. 

The President of the Board of Education has appointed Prof. 
Нинвү Арлмз, M. Inst. C. E., &c., late of the City of London College, 
to be a member of the Board of Examiners at Sonth Kensington in 
the engineering group of subjects. 

Gaddesden Place, Hemel Hempstead, which had been taken for 
three years by Mr. Jonn Kerr, М.Р. (Dick, Kerr & Oo., Ltd.), was 
burned out early on Wednesday morning, while Mr. Kerr and 
family were in residence. 

The will of the late Bir Isaac LOowrRHIAXR BELL shows the 
value of his estate to be £768,676, the net personality being £674,317. 

We announced in our issue of December 2nd, 1904, that Mr. 
MuosaBAvE НЕАРНҮ was relinquishing his position with the Pawnix 
Fire Office. A movement was subsequently set on foot for presenting 
Mr. Heaphy with an address and testimonial on behalf of theelectrical 
profession in which he had made so many friends. Tbe General 
Committee, of which Lord Avebury is chairman, contains the 
names of many eminent and representative electrical men. The 

oint secretaries are Messrs. В. G. O. Russell and Albion T. Snell. 
t Friday afternoon an influential and representative meeting of 
the subscribers was held in the board room of the Phonix Fire 
Office. In the unavoidsble absence of Lord Avebury, Mr. H. B. 
Guernsey, manager of the Phoenix Fire Office, presided, and in the 
course of bis remarks, he said that Mr. Heaphy had been in the ser- 
vice of the office a great number of years, and was most loyally 
devoted to its interests, and had won respect from the highest to 
the lowest. They were all sorry to lose him. It was always Mr. 
Heaphy's desire that installation work should be done in the best 
possible way, and the electrical profession, the fire offices, and his 
co-workers, had every reason to be proud of the work ke had accom- 
plisbed. It wasan open secret that Mr. Heaphy s ill-health was the 
result of continuous and strenuous service in the best interests iof 
his profession. He was confident that he expressed the feeling of 
the meeting and of friends unavoidably absent in wishing Mr. 
Heaphy long enjoyment of the rest which he had so splendidly 
earned and at so great a price. The address, which was read by 
Mr. Albion T. Snell, was proposed by Mr. John H. Oroft, of the 
Royal Insurance Fire Office, and seconded by Mr. Alexander 
Siemens, President of the Institution of Electrical Engineers, who 
gracefully referred to the fact that to Mr. Heaphy belonged the 
honour of preparing the first set of rules for guidance in the erec- 
tion of electrical installations. 16 was decided that the presenta- 
tion take the form of an engrossed address, a gold watch and chain, 
and an album with the signatures of the subscribers. As Mr. 
Heaphy is in a delicate state of health, it was decided that à publio 
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presentation was undesirable, and it was arranged that the joint 
honorary secretaries should make the presentation privately on 
behalf of the subscribers. The meeting was concluded by a hearty 
vote of thanks to the chairman. In responding, Mr. Guernsey 
alluded to the kindly conceived and well carried out scheme to 
honour Mr. Heaphy, especially acknowledging the spontaneous 
character of the movement of the electrical profession. The 
address refers to Mr. Heaphy’s integrity of character, sympathetic 
nature, scientific attainments, and the zeal with which he con- 


sistently laboured for a high standard of electrical installation . 


. Work. He had occupied the post of electrical engineer and scien- 
tific adviser to the Phoenix Office for nearly 30 years. 

Mr. W. E. Duncan, late of Мевате. Tyler & Duncan, has accepted 
the position of general manager on the Anglo-Canadian Graphite 
Syndicate, and starts on the 11th inst. for an extended tour in the 
Dominion on their behalf. Communications from British manu- 
.facturers may be addressed to him at 165, Queen Victoria 

Street, E.C. 


NEW COMPANIES REGISTERED. 


Foreign Electrical Bleaching Patents, Ltd. (83,289).—This 
company was registered on January 19th, with a capital of £15,000 in £1 
shares, to acquire and work the patents, rights and other assets comprised. 
inan agreement dated November 4th, 1901, between A. A. Vogelsang, of the 
one part, and W. Lewin, of the other part, whereby the said A. A. Vogelsang 
sold to the said W. Lewin bis invention of a process of electrical bleaching 
known as the Vogelsang process (in which a new electrolyser invented by 
him is used), for all countries except England, Germany and Austro-Hungary, 
and to carry on the business of bleachers, dyers, dressers and finishers of 
lace, hosiery and other materials, hosiery manufacturers, spinners, dealers in 
wool, cotton, silk and other fibrous substances, &c. The first subscribers (each 
with one sbare) are:—F. W. Roper, 92, Watling Street, E.C., merchant; A. 
Morden, St. Michael's House, Basinghall Street, E.C., merchant; E. Phillips, 
41, Bt. Paul's Churchyard, E.C., merchant; W. ey, St. Michael's House, 
Basinghall Street, E.C., merchant; W. Lewin, 44, Parliament Street, Notting- 
bam, merchant ; C. L. Martin, 44, Parliament Street, Nottingham, merchant; 
and Н. Creassey, 44, Parliament Street, Nottingham, solicitor. No initial 
public issue. The number of directors is not to be less than two nor more 
than seven; the subscribers are to appoint the first; qualification, 250 
shares; remuneration (except managing director) as fixed by the company. 
Registered office, St. Michael's Houee, Basinghall Street, Е.С. i 


Stanley Electric Carriage Co., Ltd. (83,297).—This company 
was registered on January 19th, with a capital of £10,000 in £1 shares, to adopt 
an agreement with A. E. Gadd and G. Stephenson, and to on the business 
of vendors and factors of, and dealers in, motors, motor-cars, airships, launches, 
cycles, velocipedes, carriages and other vehicles (whether propelled by elec- 
. tricity or other power) founders, electrical, mechanical and general en- 

ineers, &c. The first subscribers (each with one share) аге :—А. E. Gadd, 12, 
nbrook Road, Ilford, bank manager; G. Stephenson, Buckingham Gate, 
S. W., automobile engineer; A. Glenn, Buckingham Gate, S. W., automobile 
eogineer; W.F Stutchbuty, 6, Auckland Road, Kingston-on-Thames, seoretary ; 
B. H. persos, 41, Coleman Street, E.C., ohartered accountant; T. J. Seaman, 
6, Western Road, Brixton, S.W., accountant; and W. H, Fisher, Moorgate 
Station Chambers, Moorfields, E.C., solicitor. No initial publio issue. The 
number of directora is not to be less than two nor more than nine; the first are 
Major-Genl, Euston H. Sartorius, V.C., C.B., A. E. Gadd and G. Stephenson 
(all permanent, subject to holding 2,000 shares). Ordinary qualification, 200 
shares; remuneration, £60 each per annum. So long as £6,000 debentures or 
any part of them are outstanding to Major-Genl. Euston H. Sartorius, he may, 
on &oquiring the usual qualification, become a director. Registered office, 
19a, Carlyle Square, Chelsea. 


. Langdon-Davies Motor Co., Ltd. (83,306).— This company 
was registered on January 20th, with a capital of £5,000 in 4,195 shares of £1 
each, and 16,100 shares of Is. each, to adopt an agreement with the Langdon. 
‘Davies Motor Co., Ltd., for the acquisition of certain patents and other rights 
and properties, and to carry on the business of suppliers and sellers of alternate 
current motors, manufacturers, buyers and sellers of electrio motors, gas, oil, 
petrol or other engines and motor-car parts and accessories, electricians, elec- 
trical engineers, manufacturers of dynamos, apparatus and fittings, &c. The 
first subscribers (each with one £1 share) are: -F. B. О. Hawes, 1, Wellington 
Chambers, Buckingham Gate, civil engineer; A. W. Cree, Brodsworth, 
Beckenham, Kent, solicitor; C. E. Cree, 12, Nevern Road, 8.W., barrister; 
F. W. Hartman, Netherfield House, Weybridge, engineer; D. M. A. G. Hawes, 
Edradour, Walton-on-Thames, engineer; W. R. Sidwell, 35, Fernbrook Road, 
Lee, S. E., clerk; and E. Yatman, 1, Rectory Place, Guildford, insurance 
official. No initial public issue. The number of directors is not to be less shan 
three nor more than nine; the first are F. B. O. Hawes, A. W. Cree, F. W. 
Hartman, and E. Yatman; qualification, £100; remuneration as fixed by the 
company. Registered office, 101, Southwark Street, В.Е, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chamberlains, Ltd., gas and electric light specialists, London 
(81,744).—Issue, on January 6th, of a debenture for £80, part of series created 
October 26th, 1904, to secure £800, charged on the company’s undertaking and 
Lr cede (acr and future, including uncalled capital. No trustees, Pre- 
viously ed of same series: £120. 


Minehead Electric Supply Co., Ltd. (74,382).—£2,000 deben- 
2 created December 29th, Ў 


Prope 
charged (by debentures): The companys assets, present and future, including 
ed e e): Land, with electrio lightin 
uay Lane, Minehead. Holders: Miss Emily Clarke and 
of West Lynch, Selworthy, Taunton; and T. Joyce, Willston, Taunton. 


Concordia Electric Wire Co., Ltd. (74,416).— This company's 
annual return was filed on December 28th, when the entire capital of £2,000 in 
2,000 shares of £1 each had been taken up. #1 per share has been called up on 
7 shares and 5s. per share on 1,998 shares, resulting in the receipt of £505 6s. 
No mortgages or charges. 


1902) has been registered. Property charg 
undertaking and revenue. No ORE ere 


John W. Sutcliffe & Co., Ltd., electrical supply merchant , 
London (82,989).— £2,000 debentures, created and dated December 80th, 190 
зң дө oe the company’s undertaking and property, have been registered 

o е 


Electrolytic Alkali Co., Ltd., Middlewich (64. 630).— Issue, 
on January 12th, of £1,650 debentures, part of series created July 9th, 1904, to 
secure £60,000, charged on the company’s undertaking and property, including 
uncalled capital. Trustees: Liverpool Mortgage Insurance Co., Ltd., 6, Castle 
Street, Liverpool. Previously issued of same series: £12,200. 


Northern Counties Electricity Supply Co. Ltd. (67,924).— 
Issue, on January 6th, of £10,000, and on January ot 2200 debentures, part 
of series created January 18th, 1904, to secure £100,000. Property charged: 
The company’s undertaking and property, present and future, except uncalled 
and unpad capital. Holders: T. E. Hodgkin and J. W. B. Pease, Collingwood 
2785800 ewcastle-on-Tyne. No trustees, Previously issued of same series: 


Eastern Telegraph Co., Ltd. (6,338).—Tssue, on January 11th, 
of £80,000 debenture stock, being the whole of series created by board resolu- 
tion of even date. Property charged: The company's undertaking and revenue. 
Holders: Prudential Assurance Co., 142, Holborn Bars, E.C.; and F. R. de 
Levante, 141, Hill Street, Peckham, B.E. Debenture stock previously out- 
standing: £1,852,704. 


Carl Oppermann Electric Carriage Co., Ltd, London 
(75,440).—Issue, on January 5th, of £4,450 debentures, part of series created 
December 818+, 1904, to secure 25,000, charged on the company's undertakin 


' and property, present and future, including uncalled capital and leasehol 


remises, Nos. 5—6, Halkin Street, Grosvenor Place, London. No trustees. 


o previous issue of same series. 


ee 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns of this Kentish electricity under- 
taking, are for the first complete year ending 
Electricity March 31st, 1904. The department has struck 

Supply. out an original line in adópting three-phase 

generation and distribution, and is supplying 

ато, Nernst, and incandescent street lighting, а motor load aggre- 

gating 190 K. r., and private lighting. The first year's working has 

resulted in a gross profit which practically covers the interest charges, 
but allowing for all financial cbarges, а deficit of £781 remains. 

The prices charged are:—7d. and 3d. per unit, maximum demand, 
or 51. flit rate; power, 3d. and 14d, maximum demand; public 
arcs, £20 per annum. Mr. Geo. E. Heath is the Council's electrical 


engineer. 


Erith U.D.C. 


GENERAL. STATEMENT, 


Total capital expended ... ee £38,393 
Number of units sold— 
Private lighting... s bs 216,133 
Btreet lighting ... T "T 148,530 
Total number of units sold. 364,663 
Equivalent number of 8-c.P. lamps connected 2 Ж 
А 17 arc, 8 ernat, 
Number of public lamps ... wah sis. 1 425 incandcscent. 
Maximum load in KW. a .. 233 
H P. of motors connected ius *. 190 
REVENUE ACCOUNT. 
Gross revenue ... ,... £4,914 = 323d. per unit. 
Gross expenditure £3,894 = 256d. " 
Gross profit - .. £1,020 = 67d. j 
Average price obtained per unit— 
Private lighting 255 Th . 48870. 
Power 9 0 608 2 ees ese 1°501d. 
Street lighting is 988 . 1 511d. 
PnRoriT STATEMENT. 
Interest and sinking fund “> „% 1,801 16 8 
Balance on year's working (deficit) — ... —781 8 3 
Gross profit... =... £1,020 8 5 


Tun returns of the department for the year 


Croydon ending Maroh 25th last, show a continued ex- 
Municipal pansion of business, although, of course, not to 
Electricity the extent of the previous year, during which 

Supply. electric traotion greatly increased in the town. 


The total number of units sold is some 16 per 
cent. in excess of 1903, and of the several supplies, private oon- 
sumers contributed the greatest increase, vis., 26 per opnt. 

The maximum loads on the station aud load factors are as 
follows :— 
General supply 1,600 xw. 1539 per cent. load factor. 
Traction supply 561 KW. 3002  ,, " 
Combined supply 2, 161 xw. 19°19 » i 

These conditions would offer every chance of low working coste, if 
it were not for the divers electrical systems in operation; as it is, 
average working costs are practically at the same level as in 1903, 
although an increased gross profit has been earned. 

The prices charged are :—Private lighting, 7d. and 14d. per unit, 
maximum demand system; power, 24d., and traction 2d. per unit; 
public aros, £18, and incandesoente £3 7a. each per annum. The 
chief engineer is Mr. Alex. C. Oramb. 
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| ~ GENBBAL Statement, 
For year ending March 25th— 1904. 1908. 


Total capital expended... ete * £271,258 £231,343 
Number of units sold— 
Private supply ids ids * 1,500,687 1,189,943 
Public lighting... ase T .. 656, 905 630,921 
Traction jd “es 105 .. 1,475,656 3,910,977 
Total number of units sold  .. 3,633,248 3,131,841 
Equivalent No. of 8-c.P. lamps connected 115,461 96,479 
, 410 arc . 902aro ° 
Number of public amps |... "T га 67 inc. 26 ine. 
Maximum load in W. ni is 2,161 2,127 
Revenue account— 
Gross revenue ... © ds «e. 46,596 £40,157 
» expenditure... ias .. £25,538 £21,889 
„ рю .. .. . £21058 £18,268 
Average inclusive price obtained per unit— - 
Private lighting 85 is T 4'20d. 4'34d, 
Public lighting ‘sue sis v 2˙69d. 2°71d. 
Traction... iii is 2285 ‘ies 2:00d. 2004. 


REVENUE ACCOUNT ғов YEAR ENDING MABRCRH 251H, 1904. 


Gross revenue .. ... wae .. £46,596 = 308d, per unit. 
Works and distribution costa (including | 

public lighting) ..  ..  .. 219,717 = 1:804. „ 
Total working costs iss .. 425,538 = 1:69d. 


99 
PROFIT BTATEMENT. 

Interest on losns, &c. i эз баў ^. £7,641 

Binking fund in i er T T 

Amount carried forward to next account a 58 

Surplus, after providing above i iss 6,764 


Gross profit .. £21,058 


After meeting financial charges, &c., a surplus of £6,754 remained, 
from which £2,120 was transferred to reserve and £1,000 voted to 
the raves. 


CITY NOTES. 


. Chelsea Electricity Supply Co. 


AN extraordinary meeting of the shareholders of this company was 
held on Wednesday at Winchester House, E.C., Mr. J. Irving 
Courtenay in the chair. | 

The CHAmMAN said that the scheme for the extinction of the 
founders' shares by issuing in exchange for them 5,000 ordinary shares, 
or 10 ordinary shares to each founder's share, was the result of long 
consideration and of frequent discussions. For many years it had 
been considered desirable in the interests of the company as a 
whole to get rid of the founders’ shares. Their interests were 
somewhat divergent from those of the generalbody ofthe share- 
holders, and had always been liable to lead to disagreement and to 
division in the affairs of the company. Since 1898 there had been 
much unrest among the founders, and after the general meeting of 
1902, meetings with the founders led to the scheme for the 
extinction of the founders’ shares. The negotiations were carried 
on during 1903-4; but an agreement was not arrived at until the 
latter part of last year, and consequently the preliminary steps for 
presenting a Bill to Parliament had to be taken before the scheme 
could be brought to the general shareholders for approval. The 
scheme would require an issue of £25,000 ordinary capital. The 
directors considered that they had taken a middle course. He 
moved that the memorandum of agreement dated November 14th 
be approved. 

Mr. ManTEN seconded the motion. 

Mr. Brake thought that it was rather a high price to give the 
founders; would it not render the dividend nii? 

Mr. WAEEFIELD considered that only five ordinary shares 
should be given; even that would be a good bargain for the 
founders. | 

Mr. PaxTON did not grudge the founders getting their 10 shares. 

Mr. BROwR, a founder, said he did not want to be bought out. 

The CHAIRMAN, in reply, said he did not think that the increased 
money would swamp the company; it might have done so some years 

o. He wassure tbat it wasan equitable arrangement. He did not 
know the price of the shares, for the directora’ business was to look 
after the working of the company, and not to bother abont the 
price of the shares. | 

Put to the meeting the resolution for approving the agreement 
was carried by 24 votes to 10. 

Mr. BRAKE asked that a poll should be taken, but the CHAIRMAN 
explained that a poll was not necessary, ав it was not the Bill they 
were dealing with, only the agreement. | | 

The CHAIBMAN then stated that the number of proxies sent in 
in favour of the proposed Bill was 25,951, only 36 being sent in 

inst. | 
Er. MoR RNZ IR said that he thought there was hardly any need 
to put the company to tbe expense of & poll. | 

The resolution to approve of the Bill wasthen put to the meeting, 

voting being 25 for, 8 against. | 
e^ poll ae aken, the scrutineers declaring the votes, includ- 
ing the proxies, to be 28,988 for, 160 against. 

The resolution wae, therefore, declared to be carried. | 

At a meeting of founders held at the conclusion of the ordinary 
meeting, the resolntion with regard to the Bill was confirmed. 
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City and South London Railway Co. 


Мв. C. G. Morr presided at the half-yearly meeting of this company 
on Tuesday, and in moving the adoption of the report printed on 
page 153 of last week's ErgoTBRICAL Кати, referred to the various 
causes—fine weather, competition, depression in local trade, &c.— 
which had told against them and decreased the traffic. Notwithstand- 
ing all those adverse circumstances, they might congratulate them- 
selves that the falling off bad not been greater than £1,600. The net 
decrease in expenditure amounted to £916, against £920 decrease in 
receipts, so that the balance was only £4 on the working of the 
half-year, which spoke well for the management. There was a 
difference of £791 in the amount brought forward, and that 
meant a reduced balance available for dividend, so that 
they had been unable to pay quite so much as before 
by d per cent. The miles run were 556,409, against 607,402. 
They had run less mileage in order to meet the decreased receipts, 
The number of trains bad been reduced to 90,842, against 99,168. 
The number of passengers was 8,411,846, against 8,711,862—a re- 
duction of 309,216. Tbe number of passengers in the trains had 
increased, the average this year being 92:49, against nearly 87:84 
last year. The receipts per train had increased from 16s. 3d. last 
year to 15s. 8d. ; and per train-mile from 23. 47d. to 28. 67d. The 
receipts per passenger were practically the same. The expenses 
per train-mile were 1s. 32d, against 1s. 23d. The locomotive 
charges were 4:544, against 4'33d. Their rents from shops, &c., 


. showed a decided increase; indeed, from this direction, also way- 


leavee, advertisements and other like things, they received over 
£7,000 a year. They were very anxious to get the Euston exten- 
sion carried out, because they believed that it would very largely 
add to the prosperity of the company. They had had very diffi- 
cult negotiations with five different railway ‘companies and local 
bodies and others, which had been brought to a eatisfactory conclu- 
sion, and they were now prepared to go on with the work. At the last 
half-yearly meeting they created £150,000 consolidated ordinary 
stock, £150,000 preference, and £100,000 debentures— £400,000 
altogether, for the purpose of carrying out these extensions. There 
was no difficulty in placing the preference and debenture stock, but 
the difficulty was in placing the ordinary stock at its present state 
on the market. After considerable negotiations, however, they had 
succeeded in placing the whole of the ordinary stock, and were thus 
in a position to start the work. The plans were ready to invite 
tenders, and they would proceed with the work without delay. The 
stock would be liable to dividend in the ordinary way. The G.N. 
and City Railway was progressing satisfactorily with ite traffic. At 
first its effect was to rob this company of certain Islington traffic, but 
they got such & large amount from them in exchange that they were 
getting back morethan was taken from them. After referring to the 
final decision, adverse to the company, respecting the Bt. Mary 
Woolnoth Church, the speaker dwelt upon the fact that an enormous 
growth of London travelling would come in the future as the 
facilities increased. 

After a few remarks made by shareholders had been replied to by 
the chairman, the report was unanimously adopted. 


Dublin United Tramways Co. 


On 24th ult. Mr. WN. MunrHy presided at the half-yearly meeting 
of thiscompany at Dublio. He said thet for the first time in their 
history the receipts for tke balf-year, which amounted to £139,001, 
exhibited a falling off. In the second balf of the year 1903 the 
Royal visit took place, when in one week they had an increase in 
receipts of £4,880, and as the receipts for the past half-year showed 
a falling off of only £1,595, the progress of normal receipts, 
amounting to an addition of about £3,000 each half-year, did not 
show any sign of having come to an end. The continued increase 
in parcel traffic receipts was a gratifying feature. The net profit 
for parcels for the balf-year was £1,697, more than 4 per cent. on 
the ordinary shares. The first year the Dublin Tramways Co. 
undertook parcels traffic the gross receipts were only £25, while for 
the last 10 years a net profit of more than £16,000 bas been contri- 
buted to the company's revenue from this source. There was & 
saving of £1,572 effected in expenditure, and the net results of the 
past half-year'e working had, therefore, come out almost exactly the 
вате ав in the corresponding period of 1903, when the revenue жав 
swollen by the Royal visit receipts. The saving in working 
expenses was entirely under two heads, viz, in electrical generation 
£451, and in general charges £1,144. The saving in electric gene- 
ration was due partly to a reduction equal to 4d. per ton in the 
price of coal, and partly to & more economical use of that com- 
modity. By several small improvements in the efficiency of the 
generating plant the coal used per kilowatt was reduced to 44 lb. 
against 5 Ib. in 1903. Under the head of general charges there : 
a saving inlaw and compensation of £772, and in rates and taxes o 
£642. The percentage of working and general expenses on gross 
receipts was 61°72 per cent., against 52:98 per cent. the pid: 
year. The gross receipts per car-mile were 936d. against 9°44d. 
The secretary succeeded in getting the income-tax assessment Te- 
duced by £16,000 on appeal. This reduction represented £800 a year, 
and they were entitled to a refund of £1,680 paid on over-assessment, 
which would help the profit and loss account for the current balf-year. 
The result of the balf-year's business was a profit of £66,085, кс 
was reduced to £56,396 by mortgaged bond and bank interest, an 
by wayleaves. After paying the debenture interest, they would pay 
6 per cent. preference dividend and 6 per cent. on the ordinary 
shares, write off the balance of the item for electric welding 500 
Dalkey line, £3,365; place £4,000 to general reserve, and £1,0 
to the accident fund, and to carry forward £6,847. They had now 
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£12,000 general reserve fund. It was not intended that the accident 
insurance fund should grow bsyond £4,000 or £5,000. The extension 
line from the “ Chains" at Rathminesto Dartry was now complete. 
Arrangements are being made for a short extension of the Dolphin's 
Barn line towards Rialto Bridge, for which ап Order in Council was 
obtained some years ago, and the works will be proceeded with at 
once. | 
The report was adopted. 


Central London Railway. 


Тни report for the half-year ended December 31st, 1904, to be sub- 
mitted to the meeting on the 8th inst, states that the amount 
expended on capital account during the half-year has been £12,665. 
Receipts from all sources amount to £176,281, an increase of £1,046, 
and working expenses to £95,937, a decrease of £1,426, leaving a 
balance of £80,343 carried to net revenue account. The number 
of passengers carried during the half-year was 21,906,150, an 
increase of 131,300. The number to whom cheap retarn tickets 
were issued was 3,084,296, an increase of 72,086, or 2:39 per cent., 
as compared with the corresponding period. The average receipt 
per passenger is 1:86d., the same as in the half-year ending Decem- 
ber, 1903. After providing for interest on debenture stock and 
otber paymente, the net revenue account shows a balance of 
£122,579. The directors recommend dividends as mentioned in 
our last issue, also that £30,000, with interest for the half-year, be 
transferred to the reserve fund, bringing the total of that fund up 
to £61,730, the balance of £22,111 being carried forward. 


In the expectation that the report of the Royal Commission on London 


Tra fie would be presented atan early date, the directors deemed it necessary to 


re-deposit in Parliament the company’s Bill entitled“ The Central London 
Railway (New Lines) Bill, 1905. This Bill is ractically identical with that 
which was deposited in 1902, and approved by the proprietors, but afterwards 
withdrawn in consequence of the appointment of the Royal Commission. It 
provides for the continuation of the Central London Railway, ria Hammer- 
smith, Piccadilly and the Strand, and thence to Liverpool Street and the Bank, 
formning with the existing line a complete circular route througb the centre of 
London. The Great Western Railway Co. have also deposited & Bill which, 
amongst other matters, includes provision for а station adjoining that of the 
Central London Со. at Shepherd’s Bush. This arrangement will be of great 
advantage to the public as well as to the companies concerned. This con- 
nection with the Great Western Co.'s railway, in addition to those proposed 
with the Great Eastern, North London and South-Eastern and Chatham Rail- 
ways, gives further force to the view which the directors have previously 
expressed, that a continuous circular railway with convenient exchange 
stations, though without physical junctions with other lines, will enable 
the company to provide the public with the best, safest and most 
economical service, and they, therefore, recommend the proprietors to 
approve of the Bill. The directors have approached the Charing Cross, Euston 
and Hampstead, and Baker Street and Waterloo Companies, with a view to the 
construction of low level subways for the exchange of passengers at 
Tottenham Court Road and Oxford Circus stations respectively. Nothing, 
however, has yet been settled. 


Smithfield Markets Electric Sapply Co. 


Tux directors’ report for the year 1904, says that the gross profit 
amounts to £6,269 compared with £6,691 last year. The net profit 
for the year is £4,297, to which must be added the balance brought 
in to the accounts from last year £1,263, making a total of £5,560. 
Asum of £1,500 has been placed to general reserve fund, bringing 
tbe total at the credit of this account to £5,740, and a farther £1,000 
to depreciation fund. The directors now propose to pay a dividend 
as the rate of 4 per cent. for the year = £2 400, and to carry forward 
£1,660 = £4,060. 


Notwithstanding an increase in the number of lamps installed, the amount of 
current sold in the Markets has been less owing to general economy on the part 
of the consumers, due mainly to the bad condition of trade. A saving has been 
effected in the costs of production and the sale of current may be expected to 
increase as trade improves, А new boiler was installed in the latter part of last 
year which has increased the efficiency of working and will be sufficient to meet 
extensions вой additions to the company’s business for some time to come. 
The plant and machinery have been fully inaintained out of revenue and are in 
good condition. 


Anglo-American Telegraph Co. 


Tam report for the half-year ended December, 1904, to be presented 
at the meeting to-day, shows that the total receipts for the period, 
including the balance of £2,536 brought forward from the last 
account, amounted to £188,500. The traffic receipts show an 
increase of £8,720 as compared with the same half of 1903. 

The working expenses, including expenses óf вв. Minia, pensions 
acconnt, &, amounted to 270,3 16, being an increase of £2,561 over 
the corresponding period of 1903. The directors, before declaring 
the net profits, set apart the sum of £10,000 to the renewal fund, 
leaving a balance of £108,194. The proposed final dividends, 
which were mentioned in the last issue of the ELECTRICAL REVIEW, 
make up а total distribution for the year ended December 31st, 
1904, of £2 15s. per cent. on the ordinary stock, and £5 108, per 
cent. on the preferred stock. The balance of £3,194 will be carried 
forward. The cables and landlines of the company are in good 
working order, | 


Dublin and Lucan Electric Railway Co. 


Тав report to be-eubmitted at the meeting on the 16th inst., states 
that the receipts on revenue account from all sources are £7 128. 1d. 
less than those of the corresponding period of 1903, whilst the 
total working expenditure also shows a reduction of £6 198. Id., the 
net result being practically identical After providing for 
debenture interest there is an available balance of £4,125 on the 
half-year, out of which the directors recommend the usual balf- 
yearly dividend on tbe 5 per cent. preference shares, and of a 


further half-year's dividend of a similar amount on the same shares, 
во as to clear off all arrears of dividend thereon up to September 
30th last, and that £200 be paid to the electrical contractors, being 
one year's instalment to the same date on account of the sum remain- 
ing due to them for electrical equipment, and that the balance of 
£275 be carried forward. 


Liverpool Overhead Railway Co. 


Tun report for the half-year ended December 31st, to be submitted 
at the meeting on February 14th, shows that the gross revenue 
receipts amount to £41,717, and the working expenses to £31,530. 


' The number of passengers carried during the last two years is as 


follows :— 
E Half-year Half- year  Half-year пен biome 
ending ending en ending 
June 80th, Deo. 8lst, June » Deo. 318%, 
1908. $ 1908, 1904. 1904. 
First class. ME 759, 180 766,160 785,928 705,215 
Becond class, including 
amas | Al return 8880798 8071000 8403,44 3,528,985 
orkmen (special return 
cketa) кы sa > 1,490,116 1,459,939 1,486,754 1,884,559 
Total . 65,514,089 5,896,508 5,624,421 5,618,752 


The directors have for the first time to record a reduction in 
traffic, partly due to: the quiet state of trade daring the early part 
of the half-year, but mainly caused by the competition of the fre- 
quent and rapid service of trains on the Liverpool and Southport 
line since its electrification. This falling-off in traffic has, to some 
extent, been met by economies in the working expenses. The 
works to connect this line with the Lancashire and Yorkshire Rail- 
way at Seaforth are well advanced. In consequence of the death 
of Mr. Reginald Bushell, the Dock Board have nominated as their 
representative in his place Mr. James Edward Anderson. 

| REvENUE Account. : 


Receipts f senger trafic amount to £40,887 8 11 
fi ous тес 879 18 7 


Miscellaneous receipts and interest .. T oe Е 
| ' £41,717 2 6 
Less working expenses .. a» АР - T s 81,690 6 6 
£10,186 16 0 

Deduct interest on mortgage debentures and on calls 
paid in &dvance 805 ee TET as zs 4,104 8 4 
£6,082 12 8 
Add balanoe brought forward, June 90th, 1904 4,052 5 10 


Leaving available for dividend .. ws te Uhi .. £10,184 18 6 


Out of this balance the directors recommend the declaration of dividends at 
the following rates (less inoome-tax), payable on and after February 16th .— 


D per cent. per annum on preference shares «4 . £8,266 14 8 
E on ordinary shareg we. "a 8,195 0 0 


» ,* 
leaving a balance of £3,748 4s. 3d. to be carried forward to next half-year. 


Great Northern and City Railway Co. 
Тнв report for the half-year ended December 31st, 1904, to be 


Submitted at the meeting on 6th inst., states that the traffic receipts 


for the six months ended December 31st last amounted to £36,509, 
as againat £19,954 for the previous four and a-half months. The 
numbers of passengers carried for the same periods, excluding 
season: ticket-holders, were 5,227,595 and 2,711,152 respectively. 
The number of local season tickets issued during the half-year was. 
2,511. By a supplementary agreement with the contractors, the 
working expenses retainable by them will be calculated for the 
first year of working at the rate of 60 per cent., and for the second | 
and third years at 50 per cent. of the gross receipts. Sir Charles 
Scotter having resigned his seat on the board, the Earl of Lander- 
dale has been elected chairmav, and Mr. Charles Steel deputy 
chairman of the company. Mr. Clarendon Golding Hyde, vice- 
president of 8. Pearson & Son, Ltd., has been elected a director. 


The Metropolitan Railway Co. 


Sia Онлвгхв McLAREN, speaking at the half-yearly meeting on 
Friday last, said that at the last meeting he ventured to prophesy 
that they would begin to run electrically at the end of December. 
He was not far wrong in his prophecy, for they actually started a 
public service on January 1st, and electric trains were now running 
regularly on their system. The present position of matters was that 
they had so far completed the electrical equipment of their line so 
as to admit of the working of a portion of their trains between 
Baker Street station and Uxbridge, through Harrow, by the new 
system. That meant that а considerable part of their generating 
machinery in the power house at Neasden was running for traffic 
purposes, and that the necessary sub-stations were finished and 
working. They were gradually increasing the number of electric 
trains into and out of Baker Street, and hoped shortly to dispense 
entirely with steam on that section. So far as the Inner Circle ser- 
vice was concerned, the completion of the works was being pushed 
on, and they hoped soon to run some electric trains on that portion 
of the railway. He understood that the District Railway Co. were 
also well forward with their installation, so that they might reason- 
ably oxpect, in the near future, when both companies were ready, to 
see the trains on the Circle driven by the new power. So far as their 
own section went, the contractors hoped to enable them to run a few 
trains as early as March, but it must be remembered that the matter 
was not entirely in their hands. They had the rolling stock ready, 
and some of it was now being used every day on the extension line. 
In their new electric trains they had provided two classes only, and 
that, of course, meant ultimately abolishing the second clase entirely 
on the Circle trains, and on the trains between Baker Street and 
Uxbridge. They proposed at the same time to revise and reduce 
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their first-class fares, so that they should, generally , not 
exceed the third-olass fares by more than one-balf. зри ЦА to 
the agreement with the Great Central Railway in to their new 
line into London, Sir Charles remarked that the rs had con- 
sidered that it would be a mistake to have accepted a monetary pay- 
ment in satisfaction of their claim, as that would practically have 
meant a severance from the Great Cen and would have left 
them with certain lines on their hands which they would have been 
precluded from using for their own purposes. He was glad to say 
that the negotiations were satisfactory, and had resul in the 
agreement, which would, however, require Parliamentary sanction. 
At the conclusion of the ordinary meeting the Wharncliffe meeting 


was held, and the Bill necessary to make the agreement legal was 


approved. 


Waterloo and City Railway Co.—The report for 
the balf-year ended December 31%, 1904, to be submitted at the 
meeting on the 9th iust, shows a total outlay on capital account of 
£606,551, as at December 31st last, being the same amount ae at 
Jane 30th, 1904. Gross receipts of the line, less Government duty, 
amounted to £17,676, aud working expenses to £7,891, being at the 
rate of 44:64 per cent., as compared with 46°44 per cent. for the 
corresponding period of 1903. The balance available for dividend, 
after providing for interest on debenture stock, is £9,030, and a 
dividend at the rate of 3l per cent. per annum on the ordinary 
stock will absorb £8,775, leaving £256 to be carried forward. This 
dividend compares with 3 per cent. for the corresponding period of 
1903. The number of passengers carried during the six months, 
exclusive of season-ticket holders, was 2,256,832, showing an in- 
crease of 15,968. The season-ticket holders on December 31st last, 
numbered 1,645, as against 1,434 at the end of December, 1903. 


National Gas Engine Co.—The report of the directors 
for the year ended December 31st, states that the net profit for the 
year, after deducting ample depreciation on buildings, tools, &£c., 
and allowing for trade and management salaries, is £39,040. In- 
terim dividends on the preference and ordinary shares have been 
paid, leaving a balance of £22,282, to which must be added £5,732 
brougbt forward from last year, making a total of £28,004 to be 
dealt with. The directors propose to pay a final dividend at the 
rate of 15 per cent. per annum on the ordinary shares, leaving 
£18,266, of which the directors propose to place £15,000 to the 
reserve fund (making it £50,000) and to carry forward £3,266. It 
is proposed to increase the capital of the company by the issue of 
100,000 ordinary sbares of £1 each and the issue of 100,000 54 per 
cent. cum. pref. shares of £1 each. 


Charing Cross and Strand Electricity Supply Cor- 


poration.—An extraordinary meeting is to be held to-day at 


60, St. Martin's Lane, W.O., to consider the Bill to confer further 
powers upon the company, and to change the name to the Oharing 
Cross, West End and City Electricity Sapply Co., Ltd. 


Stock Exchange Notices.—The Committee has ap- 
pointed Thursday, February 9th, as a special settling day in Oa 
Electric Tramways, Ltd., further issue of 11,222 shares of £1 each, 
fully paid, Nos. 480,001 to 491,222; and has ordered same and the 
undermentioned to be quoted in the Official List: Anglo-Argentine 
Tramways Co., Ltd.—50,000 vendors’ ordinary shares of £5 each, 
fully paid, Nos. 380,008 to 430,007. 

Applications have been made to the committee to appoint a 
special settling day in Mackay Companies—413,598 common shares 
of $100 each ; and 359,382 preferred shares of $100 each; also to 
allow the following securities to be quoted in the Official List :— 
Folkestone Electricity Supply Oo., Ltd.—10,000 5 per cent. 
cumulative preference shares of £5 each, fully paid. South Wales 
Electrical Power Distribution Co.—449,750 shares of EIO each; and 
£150,000 debenture stock. 


Blackoool and Fleetwood Tramroad Со. — The 
accounts for the year show a balance of £10,426 available for 
Maine рил for the part year, Путер аатта fot 

per cent. for the year, £1,600 appro 
depreciation, £500 added to the general PIS tand, and £1,964 
carried forward. 


London Electric Supply Corporation.—The quantity 
of energy sold in the year ended December 31st, 1904, amounted to 
10,531,785 units, estimated to produce a net revenue of £60,883, 
compared with 4,102,099 units in 1903, which produced a neb 
revenue of £36,178. The directors proposed to pay a dividend of 
3 per cent. on the ordinary sharss for 1904. The company is to be 
congratulated upon this improvement in its affairs, due to the 
tramway supply. We hope for the sake of the ordinary share 
holders that the corner has now been tarned. The company has 
had enormons difficulties to contend with. 


Prospectus.— Rosario Electric Co., Lid.—The directors 
are making an issue of 8,000 six per cent. cumulative preference 
shares of £5 each. The figures given in the prospectus show that 
the supply for both lighting and power parposes made great head- 
way between June, 1903, and November, 1904. At June, 1909, 
there were 544 consumers with 19,253 8.0 P. lamps (equivalent) 


installed; and at November, 1904, 1,025 consumers with 51,026 
lamps, 


County of London Electric Supply Co.—The amount 
of electricity sold in the company's London districts during the 
quarter ended December 31st is estimated to realise about £46,459, 


which compares with £40,699 for the corresponding period of last 
year. 


STOCKS AND SHARES. 


Wednesday Evening. 

AFTER its many shocks, confidence might have some excuse for 
refusing to return to the Stock Exchange. Encouraged, however, 
by hopes of peace in the Extreme Bast, and by talk of cheaper 
money at home, investors are showing a cheerful willingness to 
support so&nd stocks, and the release of dividend mosey that comes 
with this feason of the year is a strengthening feature, because the 
money returns to the markete in considerable sums. The Electricity 
departments have done little, so far, in the way of providing 
excitement with respect to dividends, and the various announce- 
ments made during the past few days are almost void of effect upon 
prices. 

Waterloo and City Railway Ordinary isa point stronger at 92, 
thanks to the better dividend and the satisfactory report. City 
and South London has risen J. although the dividend was not 
advanced. The directors, however, hold out more hope for the 
future. Of the Central London group, the Ordinary steck is 1 up 
at 93, upon the dividend announcement. The Deferred stock, 
carrying a ful] £4 in its price, has not moved. Opinion inclines to 
the view that the Central London is bound to feel the competition 
of the two electrifying lines this year, although the dividend may 
bs maintained, and the full traffic recovered aftera while. It is 
the thought of what the company may have to face before the West 
of London traffic settles into a regular groove, that restrains put- 
chases of Twopenpy Tabe stocks. From the Great Northern and 
City report, little reliable data can be gleaned ; the line is so 
obviously in ite infancy even yet that the future is very diffisult to 
discern. The “A” Preferred shares are 6j. Districte keep about 
the same as before at 40}, and Metropolitan Oonsolidated is 963, the 
Surplus Land stock being 78.- Of the prior-charge securities, the 
three City and South London Preferences stand at 123}, 1204 and 
1184, in order of seniority, and the 4 per cent. Debenture at 1064, 
or 11 beneath the price of Central London 4 per Dabenture:stock. 

Remarkable strength continues to be displayed by Anglo- 
Argentine Tramway Ordinary shares, which, after their slight 
relapse of last week, haveirisen to 8j buyers. The dividend should 
be announced during the present month, and a good one, it seems 
unnecessary to add, is anticipated. The Preference shares аге 3 
better at 53. Обу of Buenos Ayres Tramway 4- per cent. Debenture 
stock isnow undergoing its settlement. Traction descriptions as a 
whole are firm. British Electric Preference advanced j to 113, 
and Metropolitan Electric Deferred ате a little better at 10s. 6d. 
Auckland Debenture is being dealt with at 105, and, Oalcutta Trams, 
at prices round about 87, which is the same price as that for Calcutta 
Electric Supply shares. 

- Notwithstanding the increase in the Westminster Electric Supply 
dividend, the Preference shares are } lower at 6], the Ordinary 
shares remaining at 133. A slight advance ia noticeable in Charing 
Cross City undertaking Preference shares, which are now quoted at 
5 middle. The rise is due to the attention recently called to the 
anomalous discrepancy between the price of these shares and 
that of Oharing Oross Preference. That there should be some 
difference is, of course, only natural, but 15s. is illogically wide. 
London Electrics are firm at 24, the dividend of 3 per cent. being 
the first distribution that the company has made on its Ordinary 
shares. No doubt the extra profit has accraed largely on account 
of the current that is being supplied to the County Council trams, 
bat this source of revenue must be looked upon as temporary, 
pending the establishment of a power house by the L. O. O. itself. 
The Smithfield Co.'s dividend of 4 per cent. was about what had 
been expected, and the St. James's repetition of ite last year's 

leaves the Ordinary shares at 16. City Lights are 
again 5s, better at 18i—a sovereign improvement during the fort- 
ht. 

aT Telephone Deferred bas lost 3 points at 106, the fire at 
the London Wall exchange being the ostensible cause. The divi- 
dend will probably be ont before these notes are. There is a emart 
rise of 15s. in United River Plate Telephone shares to 73, in sym- 
pathy with the boomlet in Argentine Trams. The 5 per cent, 
Debentures are also better at 106. Telegraph issues have little of 
interest to show, but reaction after their shake-ont has left the trio 
of Anglo-American stakes at higher levele. АП the Eastern 
varieties are featureless, the dividends, report and meeting causing 
little change. Eastern Ordinary is 1 per cent. better. West Coast 
of America shed z to 7s. 6d., and опе or two Debentures hardened 
a point. Globe Ordinary at 10} regained their dividend of 2e., 
but } loss in the Preference is practically represented by the 


deduction of the 3s. dividend, British Insulated Ordinary rose { to 


5j upon a small demand, and British Aluminium Preference at 8} 
are 10s. up, the supply being very limited, as we have mentioned 
on previous occasions. An issue of 8,000 6 per cent. Cumulative 
Preference shares is being made by the Rosario Electric Co. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| Stock | Business done 
Brosens - sium or | Dividends for the last | СОЙЛЕ, | СНЕ, | week ended 
Issue, ; rom three years. an. 25th. Feb. 1%. iri dn 
67,100 | Afri Direct Tel Debs, 100 885 кеё 99 —109 99 —102 100 
can ee ee eo m ee • oe == = e 
95,000 Amason ph Bote tar Nos. 1 to 25,000 2 an Бе 10 e ee 1— lH 1— Ig ly 
119,700: Do. do. 5 96 Debs оз. 1 to 1,950 Бей, ee ee ee 100 . : s. TI ә == ж». ve 
788,840 | Anglo-American Telegraph _ oo e. „„ ock | 80/6 | 618 55 — 57 — 68 
8,105,580 | Do. do. do. t Pel oo ee 5. >o .. | Shock | 6 ^ 6% 101 — 108 102 — 104 1 101 
477006 29; do. do. De orred ee ee ee ee’ ee pe A T% l pm p 11 a a 11 à 1 
Ag | Commercial бм е e am an n nam eg] zo [ww pm» |. | 
97223 | e 0. Sterling 600 year 4 % Deb, Stock Red, ee .. | Stock oe, oe Ы nc = 
16,000 Опра Telegraph . ee ee ee m ee 10 6496 b | — 8i 
000 Do. 10 % Pret, ET ee ee eo ee ee 10 ee % 1 — 17 1 = E. . 
19,981 | Direct 5 Telegraph, Ord. ee Е “6 55 5 zm 
6,000 do. Qum. Prei. ee ee ee ее b 1 1 лис 2 e 
80,000 Ds. do. eo ee eo oe ee 60 00 — 102. 100 — 1 oe ee 
60,7103 | Direct United States ‘Cable? s 20 4 8 96 $ 108- 10j 108 — 10i 105 x 
78,500 | Direct West India Cable, 49 Beg. Bob., within Nos, 1 40 1,906, Red, 100 : 99 —101 99 —101 HE 
— Eastern емы, о Ота, ande А ёг Stock 1% | 7% E^ —187 = —1 E 18 
. — | Do. 4 4% Mort. Deb. Stock Rel.. : 3. | Stock 105 —107 106 —107 97 1 
808,006 | Eastern Extension, Australasia, and China Telegraph as. 3 10 7% 17% 25 18ф— 14 13 H 
835,080 Do. 4 % Deb. Stock Stock А "m is 106 —108 104 —106 xd КИ 
880,000 | Eastern & South Uu ее 4% Mt. Db., Nos. 1 o to 8,000, red. 1909 100 a s 101 —108 99 —108 1013 
8 287 | Globs Telegraph And T „ „ WAS OMS 10 48 16 7*| 64% s 101— id 4 — ира 1275 
ee ee ‘oe ee ee ee ee — x 
180,000 | Great Northern Tel es 10 194% | 15% aie 291 — — t 
50,000 3 and Bermudas Gable, 4f % 1st Mort, Debe, | 225 2 Rez.] 100 |; | 9-0 99 —101 3 
17,000 uropean Telegraph wes thar ae „| |: 10 % 45 — 47 46 — 47 
1888 |М Monte Nr Tel ү Ота, ee ee ee ee ое im A 8 oli iol! dil 100 10 
1,966,061 45 e Def. Sook .. . % | a |5 108 —110 105 —107 111 1051 
15,000 Do. 6% Cum. lst Prein. l 10 6 6 РА 18 — 16 18 — 14 га 
15,000 ро. 6 % Сат. ind Pre. [10 6 6 — 7 13 — 18 12 — 18 
2,358,000 Do, до, 5 % Non-cum. 8rd. Pret, 1 to 950,000 .. .. 5 5 6 I 6— 83 51— 83 59 
000,000: i Do. do, 84 Deb. Stock Red. eo ee eo ee Stock 94 bancs — 98 oe 
089,508 Do. do. 4 Ded. Stock Red, ee ee ee ee 100 4 4 101 —109 101 —108 1 1012 
LIE ана с н овас а |28 | ial e 
one an 1101 ee ee m — ee 
60,000 "o 6S Com ат „ l— 1 ц— 1 mi 
- 100,000! Faoina and Которо Tel, 4% uar. Debs., 1 $0 1,000 ` eco ее 100 ee e 90 — 96 — ee 
11,889 Reuter’ ee ее бе ee ee ee ee ee 8 5 96 eo ee 7 — 14 7— 7 Ifs 6H 
B,808 Submarine Cables ‘Trast оо c ос о | ОетЬҺ $e ia 190 — 190 .—128 А ae 
GEO | United River Piste phone |. Pret, Hoe, liene ; A Ed . E — d d oe 
0 Ов, ee ee ee ee — = ee oe 
18550 E У Tel do. "бе 8 EN a% | 43 aie 107 78 :s А 
сап eie ee ee — <= oe ee 
80,008 | West Coast of Aer oh 1 ig ad and 58,00 to 58,008 94 ec e eo $- i Йй s 
150,000 | West Coast of 4% Debs., drop by Bras, Bub, Tel, | 100 : 1 s 98 100 99 —1 a 
967,980 | Westen Ltd., Nos. 1 7 907,600 "M IS uu 7% | 7% . 184— 14 18}— 14 18H | 185 
15,0005 D» . 6 Debs. nd series, 1906 ee eo eo 100 ee ee ео 101 —108 101 —108 ee ee 
€00,000 Do. do. 4 Deb. Btock Red. ec ee ee ee 100 ee ee == 1 3 ET • 
88,081 West India and 0 eo ee eo ee 10 ee ee = & 
84,668 Do. , do, 6 Oum. 1st Pref, T ee 10 eo ee 7 7 — 5 
4,669 Do, do, 6 Oum, Sind Pref. ee ee 10 oe ee — 7 
80,0003 do, do, 6 Debs, Nos. 1 to 1,800 ee 100 ee e. 101 —108 101 —108 ee ee 


м 


90,000 British шшш Саш, Pret. .. ео өө eo oe m 10 7 8l 
10,000 Do. dr e oum Prot. .• ee ee 10 ms à — 9 — of ee 
Do. do: 6% Im мо ort, Deb, Sook Вей, .» c `oe | Stock 96 — 1 96 —100 oe 
100,000 | British Electric T ee ee ee ee 10 1 1 
600,00: Do. M rm ee Btock 119 —121 119 —121 Е 1 
| Do. do. and Deb. Stock Red, ee 100 97 €— 99 95 — 97 4 98 
000 British Insulated els es ee [IJ 6 5 — 645— x oe 
100,000 Do. do. 6 96 e Pret. e . ee es Б 64— 5 — xd 63 54 
80000 |твгонем, Lindley а Оо DE . Рез Beds nono n] di ger | ш-н 
Me 701 4 MO ad "ho. | pA Ош loo tat оо ө,» o a 14/6 to ue T 
Brush ectrical Engineering og те ee ee ee oe 
150,000 Do. до. 'Non-cum, 6% Prei. ae. 96 3 it 1 11 — 1 
195,0001 Do, do, Perp. Stock . ө» ee | Stock 98 — 96 эӊ — 96 
196,000 Do. do. Perp. uds д Btock ee өө Stock 74 — т 74 — 77 ee 
86,000 | Oallender's Oabie ction "LT Б 10 10 10 : 
40000 | Do. до, do. 5 % Cum 4| 5 58 — 6i t 
90,0003 Do. do. do. 44 in Morte Deb. Stock Red, ee | Stock 104. —106 104 —106 d 
1,860,014 Oentral London Railway, Ord. ee ee ee 28tock. 91 — 98 92 — 94 93 92; 
494,008 Do, do, 4 % Pref. Stock oe ee ee ee оске 101 -—108 101 —108 — ee 
494,908 Do, Def, e өө eb ee ee ee Btocke 85 — (85 — 87 86 ee 
8,890,000 | City and South London Railwa ee oe ee ee ee ee | Stooke 46$— 46 146 — 47 47. , 46 
86,000 8 Oo., "Eg e a ° "Debs. is 900; 71 2100, and 6 2— зе t- 24 9 t 23 
. 0 
puts { 3 ып to 1,000 of Sabre M сюз y ris are — 98 Е ES 
17,189 dk “a” т shares, 01 ае ' TT 1— 1 x dum 1 үз 
844,098: до, 4 % Deb. 1100. “11 — 82 71 — 88 tog | 1% 
100,000 Do. do, 11 b. Stock Prov, Oerts, ‘all pd, 100 679 — 84 9 — 84 д.. • 
112,100 lectric Construction 1 to 112 or ee ce] p и 1 1} ° là— ги 
81,800 po. do о, 1 Cum. ns 1 to 81,890 ee ее :9° 24 edd ? 
‚84500; | Do. do. Pe at Mort, — Btook .. . | (Book, C97 — 99 7 —99xà | 7 : 
96,000 | General Electric Co. ib oum. Pref. oe T T „| 10 с „10 t 94— 10 
200,000 do. Mort. Deb, ee ee ee eo Stoch. 91 —196 91 — 96 
200,000 Henley | (W. T.) банты" orks, Ord. .. ee - ee T 5 11 10- 11 11 
900,000 $ isl we кыс vi 5 — 6l аб— b 
45,900 Do! ort. Da Stock T „Stock 110 —112 110 —113 22 vs 
60,000 | Indis-Rubber, Guste-Percha & 88 Wor T m T 10 15 — 16 15 — 16 16 158 
тои L] do, do. * ist Mori, Deb, 100 —102 99 —102 oe ee 
7500 Liverpool Overhead Rail $ ee ee ee ee ee ee 10 ee 
10,000 t . do, Frer аю pen е е ee ee 10 10 —1 10 — 1 ee 
0000 : do, 4 Deb. B Bas, "Not. ito 1,600 Red, зб 100 100-1084 | 1014—10 жый Ж. 
e — ==, ee 
640,008) Waterloo & Ону Railway, Ord. Stock 100 — ai y 


A period of nine months. t Quosetions оа Liverpool Stock Exohange, 1 Unless otherwise seated all shares are fully paid. < From Manchester Share List. 


(Bank rate of discount З per cent. (April 21st, 1904): - ie М — 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 


* Compared with the corresponding period of 1904. 


+ One week only. 


МАМЕ, or Quotations week 
К Bbare. last three years Jan, 25th, Feb. 1st. Feb, 1st, 1905. 
mun Ж 1 Ya sx 1904. : 2 р Highest. Lowesi 
Brompton & Kensington mus Light Sup., Ord,, 1 to 20,000 ee 5 8 F .. zm 
30, 1% Cum. Pref. чы 6 А» $ : 103 104— 103 + 2 
poc Central Eleciric M ply 4 Aot RR A ки * wa 2 А 105 аы - 105 46 . - 
Charin d t upply .. ee TE е „ы 
70,000 pag do. У Cum. Pref, „* Б ** .. LEO 5 5i 63 ee 
40,000 Do, do, e 1908 бал " Cum, Pref. ee Б Г ** IE 4 b 4 6% 5 зе 
40,000 Do, do. 1 5 Б а w ; 4i— 5 44— 55, 55| 5 
250,000 Do. do. Deb. Stock Red. * ee „* .* 100 .. * LI 101 —108 i 10 —103 ** ** 
44,486 *Chelsea Electricity Supp .. .. .. .. 5 44% 54% . ik : "à ve ee 
150, 0001 Do. % Deb. Stock Red. . i . | Stock а i . 108 —110 108 —110 i: > 
City of London Electric Lighting, Ord. 40, 001—110, 506 s cé. 8 5% | 6% ; 114— 123 12 — 124 194 1H 
40,000 Do, Cum, t 1 to .. ee 10 .. * .. c» 14 184— 14 18% ч 
Do. Deb. "Stock: Вопр. E d ва 116) all paid .. .* * .. * ae 121 —195 121 —125 * .. 
800,000 Do, 4 2nd Deb. Stock, Certs., all paid .. bs 100 is $5 ә 101 —103 102 —104 e? А 
40,000 Оңу ot of London Electric Lighting, Ord. 1—40,000 M 10 4% | 4% 9 — 9— 9% 9° 9à 
20,000 do, do. 6 % Pret., 40,001—60 .. 10 mA * М 19 — 19 19 — 194 » Ae 
400,0001 Do m Deb. Stock - * „* .. * ** . 107 —110 107 —110 А * * 
"70,000 | Баша, Electi qoe ene * o 106 6 p 1 
А n's c Corporation, ares ae os - — z 
70,000 Do. ree 6 Cum, Pret. . .. “+ .. .. . 6 — ef 6 — 61 6 .. 
800,000: Do. 43% lot Mort. Deb. Btock ..| 100 M 85 106 —108 106 —108 107 » 
21, Kensington and Knighisbrage Electric Ord. $4 6 |10% 122— 134 124— 18 24 Ф 
ondon lectrio u y rporation, à А А T ee 2 a 
49, Do ре, rp do. ; Pret, Б es a S ＋ — 5H 9 — 5i у ni 
do. do. 4 96 lst Mort. Deb, Stock Red Stock * .. ae 98 96 — 98 „+ . 
100,000 en ‚ЛЕ Electric Supply, 1 to 100,000 . 10 71% 8396 172— 155 iw " 18 174 
71,106 Do. do. % Cum. Pret, 1—71,106, £3 paid. 5 id Ši i bà— 5 5% Ws 
0001 Do, do. lst Mort. Deb. Stock .* * * „+ .. fr * 110 —115 110 —115 LIE LE 
ty ioiii 1 * Б Во tine Mort. Deb. Stock Red  .. $ wa ex 6% y» — А А — rA 95 e» & 
, ectric .. .. .. . ех ee ee 
59,000 Do. do. 496 let Mort] Deb. [E .. 100 * .. “+ 1 —104 102 —104 è „ фы 
40,000 | Bt. James' and Pall Mall Electric Light, Ога 6 |144% | 144% | 14,9% 2 143 132— 143 144 14 
20, . do. do, 7 < Pret, 30,061 to 40,080 5 RP - бә — 9 9 .. .. 
150,0001 Do. do. do. BA Deb. ' Red 100 „+ “* . 98 —100 98 —100 LE „+ 
12,000 Bmithfleld Markets Eleotrio Supply, Ord. ces ine 6 2% | 4% ee 91— Bf 9j— Bł ‘a 25 
50,000 до. до. 4 % Deb. Stock ee .. | Stock 22 as А 88 — 87 83 — 67 . 
65,000 | South Condes Electricity Supply. Ord, jee ae 6 1396 8 96 20 4 4d 4 48 42 445 
100,000 | South Metropolitan Electric Light and Power ‘Ora. ae х 1 ee "M е 1 1 ae T 
50, (Late Blackheath and Greenwich ТФ Pre 1 "T б Е 18— 1% ló— lj га as 
100,000 Dist. E.L.Co.) 4 lst Deb; Btock 1 és М 107 —110 107 —110 xe ^d 
B0,000 Urban Electrio Bupply, Ord. . . * b .. .. . Б — 5% 5 — Ek . ^ ** 
80,000 Do, do. 5 % Cum, Pref .. .. 5 * .* . 524. — 57 Ме" Буз — * .. 
200,000 Do. do. 44% 1st Mort. Deb. Stock Red ih ..| 100 - ба 105 --107 105 —107 A T 
110,000 | Westminster Hleotrie Supply, Ord. i 73 was ee 5 |13% |184% | 14 i 1 18 — 184 184 134, 
98,141 о. 6 % Cum. Pret. 5 TA ык i 6ł— 63— (à D 6} 
* Bubject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Fort- Receipts for | No. Mil | Fort- Receipts for | No. | sies 
Locality. | night the week or | of | "Total to date re Locality. night the week of | Total to date. | SM 
| ended. | fortnight. | wks "e | ended. | or fortnight. | wks. pen: 
| | 
КРИО. ИСТ | — „222 | | | 
| 2 | | | | | | 
|; es 2+ | О О. Ж | £ | £* СИЕ . 
Aberdeen .. |Jan. 98 | 2,08 |— 19 34 | 47,785 + 5,818. 10,.. || iCardif ..  ..|Jan. M 1.92 + 641 | 84,559 +9155 M | .. 
Ayr .. „ 8 89,- 7/87 11,558 + 54. || Carlisle. „ 281. №57 — 8 4 598 | 90 
Bath .. %% 36] 98 [+ 32| 4 2,139 | + 311 124... Chatham and Dist. | |, 26 1,105 + 141| 4 | 2101 + 125 938 + "8 
Birkenhead . |o» 99 | 1,794 |— 158 43 45,835 — 768 13v .. nee e| go AMO M | T .. | .. . EL 
Blackburn «| à B Ti. aen 13 г Görk B „ 206 788 + 6 4 J 1,608 — 92 9˙9 . 
Blackpool ..  ..| „ 98, 50% — 4|48 | 44085 4 6,00 Ph! 5: || Coventry "Mero M Md PT аа: Е 
„ —Fleetwd| , 28 334 — 7 4 e20:— 99 7 Darlington .. — „ 8 885, .. 85 4.70 4. 
» ytmam , 28 231 — 52 13 1.00 .. | 7 + Darwen | „ 7 881 — WB 9,864 — 94 4°96) .. 
Bol H „ 22: 1,502 — 110 48 | 78,658 + 801 95 |.. Dundee eb os 3*5, MBit 3 „ - 4 .. 
‘Bournemouth ..! ,, 25 1,600 — 16/43 46,692 .. 1015 .. Dover % ла ЖЕ Ийе Эт И MEL GE CE FS 
Bradford з cb 3 ES i5 TAR (М |. t Dublin „| уу Zi 4,957 Ж 64|.. | 16,971 |+ ӨЗ 47 | 85 
Brighton „ 2| G92 9,49 | 42,702 (198. East Ham | » 98 | 1,187 « 45 | 48 | 30,720 + 1,696 - EY 
Bristol „ 991. 86595 | 268 pred 85 |. Glasgow ..| „ 98 27,013 + 219 3431 498,108 23,349 724 + 8 
| | dun TE Halifax — ..  ..| „ 25 2,299 + 49 48 62,551 4065 344 +8 
| | | | Ж Huddersüeld — .. „ 30) 2225 + Ш | 43 | 58140 + 8,690 эв |.. 
. | | | Hull. ..| 580, 399 — 6 43 | 94,521 '+10,965 |18 T 
Brit. Elec. Trac. Co. | | | | | Ilford „ 21| 673 40 423 | 19,084 + 981 ) 
| | | ME Ilkeston a 965] wel ue] Bats... | > ў 
Аігагіе „ 20 36| 383 C Hpswich — .. „ 28 300 — 7 48 | 90,914 | 1 = 
Barnsley .. н % 9Mi- 1|, 387 + 18 .. |.. | Isle of Thanet и * die 24 4 918 — 89 nr 1 , 
Birmingham (City) „ 20 |:10,175 69 „ | 316,718) + 56651 3 Kirkcaldy .. » 95 851 |— 18|.. i4 v S 
FFF „ 20 13,090 |+ 185 „ 14426 | + 8611... |.. Lan'kshire Trm. Co. 4 „ 26 1, 151 1 69 E 2,534 |+ 99. 8°66 z 
Barrow. .. S A SL v s VV м 28 10022. 3 45 952108 | + 19,861 | 694 +84 
Devonport ` ..| 5, 20| 884|- 44|, 1.20 — 27 6 |.. || Leicester „ 28| 3,290 |4.. | 4 | 6,160 
Dudley—Sto'rb'ge| „, 20 1,365 — 60 „ | 1,933 | — $86|1 P Liverpool „ 21 19,209 12173 | 29,480 |+ 790 |1 108 
Gateshead. . A 1,642 |- 48 „ 2,339 | + 60 | 104 |+ 2 || Т.С.С. „ 14 | 25,809 |+6,899 |454 | 526,542 | inst «т + 
Gravesend, N’fleet| „„ 0 373 — B, 613|— 51|.. |.. || Lowestoft .. „% 95] . 9 |-.. 8 * 
Gr'n'k, Pt. Glsgw | „„ 20 950 |+ 82 „ 1,461 | + 201 7 Manchester. „ 28 | 22,073 |+ 536 | 49 | 525,064 +224217 un +12 
Hartlepool !. „ 20| 48|- 36 „ 668 —  8|7. |.. || Newcastle .. „ 28 6,850 — 10 . $ 
Kidderminster ..| „ 30| 181 — 1|, 2522 .. | Newport „ 98 902 „ 116/17 | 869 |+ 1,917 | n +l 
Merthyr ..  ..| , 70 805 — 54 „ ile NM. Ж Oldham „ 29 2.006 |+ 514 44 | 54,817 + 3,444 +48) 
Metropolitan. „ 20 3,718 |+ 1,605 5% 15,775 | + 9,251 |. * Plymouth  .. v 6% s x еру eth an Pi 
Middleton. . ‘+ 30 492|- 27 „ 696 | + ; 5 Portsmouth. „ 28 2,605 — 86 442 | 83,022 6,4268 143 
Oldham — Ashton „„ 20 986 |— 11 ,, 1,307 + 15 |.. Reading «4 96 495 |+ 4 |43 | 27,583 55 
Peterborough ..| „ 20 202 — 11 ,, 2 — 158 || *Rochdale „ 2 368 |+ 255 41 | 10,628 |+ 4,997 | 184 62 
Poole ia „ 20 417 |— B| ,, -- . Salford | „ W 7,419 |+ 271 42 172,690 8,06 30 |.. 
Potteries .. „ 20 | 8,191 |+ 122] ,, 4,470 | + 219 | 288 | .. Scarborough € 8 04 T 4 а m 
Rothesay . » 90 78 |— 32] ,, D Sheffield — .. » 29 | 8,571 |+ 258 44 | 205,115 |+ 5,145 | +1} 
Sheerness . , » 18 109 + 16 „ 199 T 91 l " is Southampton - „ 25 1,513 + 63 | 43 41,882 — 2,342 1 T 
Southport ' 4 3-41. AM 49] 622 | — 27|.. |.. | Southend-on-Sea ..| „ 95 | 409+ 35 483 | 15368 |+ 1,531 | is 
South Staffs. „ 20 | 1,209 — 145, „, 1,731 | — 108 3213 ~ 3 | Sunderland .. s 22 | 2,125 1+ 9 48 64,714 |+ 1,416 21 +1 
Swansea „ 20) 870 /— 16| „ | 1218|— Б 53 || Tyneside » 25| 69 „ 4 | 14+ 105 | „ 
Taunton Sant x M: Bb A3]! 115 — 18 å Warrington .. „ 19 | 598 + 24 42 13,504 + 476 7 E 
8 „ 38314 — 78 = | 470 — 83... | , West Ham .. - » 20 | 1,996 .. 148 | 46,212 — 98 
eston-s-Mare . „ 18 (60 « 17 | ^ 791+ A . || Wolverhampton ..| „ 25, 1372 + 491|.. ^ .. | 9:5 | .. 
очыра 5 621 |— 20 „, 905 + 32 108 +8 | | ] - | | 
Worcester. . „ 10 414 |+ 262 | „, 684 + 990 R : ~ 1 | 
Wrexham ... „ г. F 200 /— 9). 7. зә | Т | | 
Yorks. Wool. Dist. „ 20 | 1,000'4 39 | n | 1,459 + 100 6 oe | | | 
| A - | | 
| | Cen. London Rly... Jan. 28, 14,625 |+ 538 | 4 129,002 + 799 6 |. 
| City & 8. Lon. Rly. „ 29, 6,38 — 347 5 15,600 — 449 | 6 
| $ Dublin-Lucan Rly. 5 o vilicus бе “ЮЛ ак А 
Burnley . Ian. 98 | 1,92 (+ 10% % 1% +98 || G; N. and City Rly. | :„ 28| 2% 328 ч бт! 4% 00 
Burton-on-Trent .. 29: 523 — 28 434 1481 ні ә L'pool Overh'd Rly. „ 29 2.912 — 90 | 5 17,980 — 402 6-5 
Bury . A eo] qe We on д . || Mersey Railway. „, 28 3,208 + 199| 4 2, 6,511 + ad d, 
| | i | | j in. ai | 
| | | 3 + | 2 
= | | | | zu | | 
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САП commercia] 
economy be defined even as that Compromise which makes the best 


Teturn on the outlay, for there are other Considerations Which are 
sometimes paramount, 

- It must be understood that every means to economy that is ut 
forward, must be considered: afresh for each Particular сазе, tor ite 
be good ог otherwi according to the company in 


Power economy is to be secured by attention to fuel and 
ite combustion, feed-water апа its treatment and heating, farnace 
design and arrangement, stean, treatment and its use in suitable 
The subject ig divided under several heads as follows: 
00 Feed - water; (2) fuel; (3) boilers and farn 
(5) waste gases; (6) dranght, 

Feed- Water, —Most electrica] engineers are now ready to admit 
the importance of attention to the physical and Chemical charac- 
teristics of their feed- water supply. Only very few natural waters 


tien. This should cover its acidity or alkalinity, Presence of oily or 
| Тату and permanent hardness, and 
sbould be repeated at monthly intervale, sinoe changes оосор in the 
composition of all natural waters, according to the Period of the 
year and the rainfall. 

When softening apparatus is installed, daily tests should be made 
of the water leaving the apparatus, since there is grave risk in many 


The addition of « boiler Compositions” to tho feed-water as it 
bad, a boiler being designed 
for making steam, and not for carrying out half a dozen other Opera. 


diminished enormously as the Scale increases in thickness, parti. 
cularly if it contains oil. Oil in the water supply, aud oily scales, 
Are à cause of pitting and Corrosion, since animal and vegetable 
oils yield decomposition Products of un acid character, at tempera- 
tures which may easily оосог witbin the boiler; the addition of 
Caustic soda to the feed-water leads to priming and other troubles 
Only a little less serious than those Caused by ое. 

Ав а guard against pitting and corrosion, the authors recommend 
the use of sing slabs and rods, bolted in suitable positions to the 
stays and angle plates of the boiler, 

In regard to preheating and thermal storage, the authors state 
that the only question regarding the value of proheating проп which 
engineers are now disposed to differ, relates to the use of live steam 
for this purpose, as in the thermal storage system. The authors 
urge that the heat of the live steam is retained in the feed-water 
heater, and the advantag 


not steaming, and the water evaporated when Steaming. The 
increased heating power when steaming represented a gain of 
about 100 per cent. in the norma! heat-transmitting power of the 
boiler plates, 

Fuel Supply. —The importance of the fact that fuel represents 
50 per cent, of the total works Cost in the generation of 
electricity and that from 10 to 20 per cent. of this outlay 
can be saved, is often ignored by engineers when contemplating 
the low price at Which they have placed their fuel contracte, 
But а 10 per cent. saving on the total works costs is worth effect- 
ing, even when these costs are exceptionally low; and systematic 
sampling and testing of the fuel would in many cases be found to 
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P A sample only 1 lb, in weight, when properly tsken, can be of greater height and sLorter duration. The expense of fuel will 
truly representative of 50 or 100 tons of coal, and a trained chemist be counterbalanced by the staff reduction which а purely mechanical 
can, by further grinding and reductions, obtain a sample of 2 grammes plant renders poesible. j 
or less which sha)l be equally representative of the original bulk of Tbe economy to be secured by employing cheap and uneco- 
fuel. | nomioal engines for getting over brief peaks, of the order of those 
These samples can either be tested separately, or an average can in а lighting station, must not be allowed too great weight in 
be obtained at weekly intervals, by mixing all the daily samples and view of the fact that a wastefal engine makes a greater demand on 
reducing these to smaller bulk in the manner described in the the boilers, and too big a saving in engine cost will demand too 
Sampling Rules. When a coal-conveying plant is installed, an great an expense in extra boiler power, or too large an ir crease of 


automatic sampliog arrangement should be added to it. fuel combustion if the boilers are unduly forced to supply the extra | 
The testing of fuel for technical purposes should cover moisture, steam. : | 
ash, coke, volatile matter and calorific value, the last being calcu- The Lancashire Boiler has the advantage of larger water contents, 


lated from theapproximate analysis, and also ascertained by burning and will respond to a sudden demand for more steam with less loss 
from 4 to 2 grammes of the fuel in one of the various forms of fuel of pressure than is possible with boilers containing less water; it bas 
calorimeters. also small beat-radiating surfaces, especially where several boilers 

In regard to placing fuel contracts, the authors suggest that every are set in a battery. The chief disadvantage is ita narrow furnace 
type of boiler-furnace is naturally best fitted for burning a specific width, i¢ has a low crown of water-cooled plate inimical to good 
kind of fuel, and by empirical trials this fuel may, of course, be combustion, and it cannot be lined with fire-brick without con- 
found. When fresh contracts are to be made, two courses are open ; siderably reducing ite dimensions, nor, so far, do we know of any 


— er rm 21 gy“ 


either to obtain a fuel as nearly as possible equal in physical and very successful lining baving been done in this country except in н 
thermal properties to that last contracted for, or to obtain а dust firing. : 
different fuel and adapt furnaces and draught to the new fuel. ` The Shell Boiler has a large water surface, and gives off steam р 
Too little attention has certainly been given in tbe psst to this quietly, and fairly dry. It costs very little to maintain, and, being : 
question of adapting the furnace construction and methods of certain and reliable, can be employed with а less proportion of : 
firing to the fuel, and whatever boiler-makers chose to recommend spares than other boilers. In large installations the advantage of : 
bas been much too readily accepted. larger water contents is reduced, because the steam output of a s 
The authors assert that with suitable furnace construction aud dc zen or 20 water-tube boilers may average out to a steady curve. А 
scientific control, bituminous fuels can be burnt without causing The Water-Tube Boiler does 1 ot possess the steady steaming quali- ` 
smoke troubles and with high efficiency under every type of boiler, ties of the larger shell boiler; butthis fault decreases as the number T 
and that great savings in fuel. costs can be effected in {рів of boilers increases. It is more apt to prime, and it has greater liability Е 
direction. Тһе percentage of volatile matter which а fuel gives off to stand-by loases and larger radiation losses and maintenance. Being | 
when heated is, in fact, a measure of the siz3 of the chamber required externally fired, it possesses great furnace potentialities which are i 
for its complete combustion, and it is here that the laboratory easily secured. The water-tube boiler can take full advantage of Е 
examination of fael yields results of the greatest value. the external furnace, provided that the process of combustion is is 
Air Supply —The advantages to be gained by a preheated air allowed to be carried out in conformity with the known facts of ч 
supply are very great, and it is surprising that hitherto so little physics and chemistry. = 
attention has been given to this subject. The Small Tube Boiler.—The water contents are small, ard steam S 
I be ideal system would be to reduce the exit flue gases to atmos- сар be got up quickly from cold water, but considerable heat is ч 
heric temperature by means of economisers, air-beaters and pre- absorbed by the brick lining cf the casing, so that the fell output ү: 
iminary feed-water heaters—chimney-dranght being dispensed with, of steam does not begin until the boiler has been some time z 
and the draught produced by fans. The preliminary feed-water steaming. These small boilers appear to offer themselves for i 
heaters would be placed Jast in such a system, and the whole of the supplying emergency steam. Fired by liquid fuel, some of these ik 
remaining heat would be removed from the exit gases by spraying a 
the water through them, or by use of a tower filled with tiles or | ; 
flinte. A 
Аз regards the thermal advantages of heating the air used in the " 
combustion process, it may be pointed out tbat from 20 to 25 Ib. of P 
air are usually required per Ib. of fuel burned, and if this air could th 
be raised to 300° F. before entering the furnace, the final tempera- rir АЧ? y 
ture after combu tion would be increased practically by a like BW m 31 E 
amount. А gain of 300° F. in the furnace temperature is not to be Surio ©. - 
despised. ат 
The most important causes of low initial furnace temperature Ju 
are excessive air supply to the furnaces, and too scdden contact of s, ci 
the half-burnt gases with the water-cooled tubes or plates. Larger a Өш, 
combustion chambers and refractory furnace linings are the proper 24 am 
remedies for the latter evil, and gas testing is the check and remedy x. ыр 
for the former. Г Цр MALUM uL 
Furnace temperatures might, in many plante, be raised 509° or 77 ͤ TTT Ri 
1,000° F. by attention to these two points alone, but even then | E: 
| : Fic. 2.—INCLINED Grats, WITH SHAKING AND GRAVITY EFFECTS. CR 

\ н 
E 

boilers, such as the Bolignac, could instantly be put in full work if oy 

filled up with fully heated feed-water from a thermal storage tank. а 

Furnaces. Under tbis heading the autbors discuss the several I» 

points of interest connected with furnace construction. "Ws 

The essentials to tbe perfect combustion of bituminous coal are & ES 

furnace so arranged that the gases given off the green fue), and air сщ 

4 Г to burn those gases, shall travel over the length of the fire together, Ss 

2 » 2 å / — mn & draught тоюс of not а than 30 ft. poe ei зү. 

| ГР A. | ,, mixed gases must bave space ond the furnace to comp 5% 

le cadit d viste ГГ combustion, which latter саша А sufficient temperature to be : 

„ 8 GY GF maintained. % 

s : Nd YY op In shell boilers of the Lancashire type, under satisfactory con- 2 

“ Стоке suface — РРР ditions, it is possible to burn bituminous fuel without smoke; but ©, 

| the water-cooled furnace renders smoke production easy. The water- jug 

tube boiler, in common with externally-fired boilers, can be gupplied E 

КЕП with а furnace of refractory material and correct form (fig. 1); witb 9 

E suitable air admission, it will be smokeless and econon ical. M. | c 

T The authors touch on heating surface efficiency aud radiation m 

EE and air leakage loss. Under “ Stoking,” they point out that 5 

Fig. 1.— КЕЕВАСТОВҮ FURNACB OF Влвсоск Вов. mechanical stoking cannot in itself be а panacea for the smoke Р b 
(Kensington and Notting Hill Co.’s Station.) evil. | * 

Several types of stoker are criticised, their design as regards air Em 

| leakage being specially discussed. The єсопошу «f mechanical m 

the limit of wbat is attainable in this direction would not be stoking lies in the possibility of being sble to use cheaper fuel than = 
reached. A for hand-firing, and also in the reduc:ion of the stoking staff. The т. 
Boilers and Furnaces.—The choice of a boiler will depend on the idea! mechanical stoker is of the inclined grate type (fig. 2), in which D. 
circumstanceB (f each particular case. the thinning of the tire is made good by the aid of a moving grate a. 
Lhere ате three general types of boilers:—(a) The large shell assisted by gravity. з. 
type, such as the Lancashire and Marine. (b) The large water-tube. The authors point out that smoke can often be prevented by 8 
(e) The small water- tube. PT excessive air admission. The heating surfaces commercially avail- ч 
For long-continued steady work such as electric tramway work abie render it impossible to cool rejected gases below about 400 F., i: 

tbe type (a) is good. For lighting work and large installations whatever the supply of air, and obviously tbe loss of heat 1s greater | 
type (b) is good. Туре (с) is suitable for tbe peaks of loads < f short where air is used to excess. 5 
doration, and can be heavily forced without danger. Steam.—The loss of heat through pipes varies with the head of DX 
The conditions of an electric light station may be held to point to temperature. The weigbt of steam that will flow through a pipe E 

the use of light water. tube boilers of the express type fired by liquid varies with the absolute pressure very nearly. The pressure of zi 
pel. This policy will be the more suitable as the load peak becomes steam risesbfaster than the temperature, and high-pressure steam a 
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(realised to be economical) will lose less heat than low-pressure 
steam, if the pipes are as much smaller as they should be for the 
high pressure. Itis a mistake to employ steam pipes so large that 
there shall be no appreciable fall of pressure. Some fall, 3 to 5 1b. 
per square inch, may be allowed in long pipes, for there is a point 
where the saving due to high pressure will be lost by the extra 
radiation from the larger pipes. 

Wet steam travels with more friction than dry steam. Super- 
heated steam, despite its greater head of temperature, loses beat less 
rapidly by contact than does wet steam; it flows with less friction 
and loses less at joints. Less of it is also required, and pipes may 
be smaller. 

"There ie no thermo-dynamic gain from superheat. Steam leaves the 
boiler at boiler temperature ; it starts expanding at boiler tempera- 
ture. The work done on the piston during admission comes directly 
from the fire, or is done by expansion of saturated steam in the 
boiler. The superheater is merely an incident in the steam pipe. 
The sole function of superheat is to ensure that steam, saturated 
with heat, and at maximum density per cubic foot for its pressure, 
shall be present in the cylinder to work expansively when steam is 
cut off from the boiler. Superheat is thus intended to heat the 
cylinder as hot as the boiler, and, by avoiding the presence of water 
in the cylinder, to minimise the exchanges of heat between the 
cylinder metal and the steam. Superheated steam supplies heat 
direotly to the cooled surfaces which require it. The jacket, on the 
other hand, endeavovrs to maintain tha outside of the working liner 
-of the cylinder as hot as the boiler, and, while it may do some good 
in certain cases, it is always liable to do little else than evaporate 
water of condensation during the exhaust period. 

Buperheated steam ie still often erroneously claimed to owe its 
superiority to the fact that less of it will fill a given space at a given 
` pressure than is the case with saturated steam. This argument 
ignores the rapid drop of pressure which occurs when superheated 
steam expands. It ignores the fact that in & given bulk there is less 
heaf, and therefore less capacity for doing work. Therefore, while 
superheat is essential to economy, it is so only because it is the one 
means we possess of filling a cylinder with dry saturated stem. 

To produce superheated steam has proved more difficult than 
might be anticipated, owing t^ the variable conditions of the 
furnace. To prevent superheater tubes burning away, steam is 
often made to rush through them at a high frictional velocity, 
whereby, ita ргаввоте being reduced 12, 15 aod even 25 lb, much of 
the gain of superheating is васгібсей. In separately fired auper- 
heaters no tube will stand a temperature above, взу, 1,400? F. 
Few will stand more than 1,000“ to 1,200? F. Bat a furnace 
worked with any regard for fuel economy has a temperature 
of 9,500* or 3,000° F. All separately fired superheaters that do 
not possese а system of water contro] and temperature reduction, 
are made safe against the high furnace temperature by an enormous 
inlet of cold air through tbe grate or door, or through special air 
openings. Ав the superheater must inevitably reject its pases at, 
say, 700° F., the anrplus air is all rejscted st that high temperature, 
and a large proportion of the advantage of superheat is lost. The 
separately fired superbeater should abstract the surplus furnace heat 
ia a rational manner, and this is best done by means of a shield of 
water between the furnace and the superheater. The advantsge of 
the water protection sbield in advance of the superheater tubes is 
that the feed-water for all the boilers of the set may be passed 
through the tubes and raised to the boiler temperature. The 
advantages of thermal] storage are thus secured, for these are chiefly 
confined to the high rate of evaporation at which a boiler can be 
forced when fed with fully heated feed-water. Not only is priming 
reduced or prevented, but the whole working of the boiler is 
rendered more efficient. 

The Waste Gases.—The temperature and chemical composition of 
the waste gases passing from every large boiler plant ought to be 
regularly ascertained, the work being carried out by & man ape- 
cially trained in technical gas analysis. 

With gases containing only 4 per cent. of CO; and a chimney 
tem ure of 400" F., 4,380 B.Th. units are lost for every pound 
"fti burned, i. c., 3:24 per cent. of the total heat value of the 

Taking now the case where the boiler plant is under scientific 
contro], and by constant testing the percentage of CO, in the exit 
gases has been raised to 12 per cent., the loss of heat with chimney 
gases at 400" F. is reduced to 1,540 B.Th. units, or to 11:4 per cent. 
of the total heat value of the fuel. 

The examination of the exit gases should cover the following 
pointe:—(1) Colour and appearance; (2) draught and temperature ; 
(3) obemical composition. 

Daily tests should be made for these on each boiler of the plant, 
andin the main flue, and at the base of the chimney. To facilitate 
this work, special sampling and observation holes must be con- 
structed at the various required points in the brickwork of flues and 
boiler settings. 

Iron pipes are not to be recommended for sampling flue gases, 
since such pipes corrode and become choked. Many low tests of 
CO, are, in the authors’ opinion, dve to the use of iron pipes for 
sampling в. 3-ft. lengths of bard potash glass tubing 3 in. in 
external diameter should be employed. This glass stands a very 
high temperature without softening or fusing, and does not combine 
with oxygen at a red heat. 

These glass sampling tubes must bo removed from the flues when 
not in use for sampling purposes, and cleaned with a tube brush 
from adhering dust and soot. Fixed filters for retainiog soot and 
dust are also bad in practice, since, if small, they speedily 
get stopped up, and, if large, they hold a large volume of gas, and 
prevent the tested sample from being truly representative. They 
aleo increase the dangers of air leakage, and are to be condemned 
on that account, Lengthy lines of iron eonnecting pipes are also 


not to be recommended. The sample of gas from boiler flues ought, 
in fact, to be collected as near as possible to the flue itself, and only 
glass and rubber should be employed for connecting tbe sampling 
apparatus to the flue. Many of the CO, test results now being 
obtained are, in fact, of dubious value, owing to the neglect of these 
elementary precautions in sampling. 

With regard to temperature determinations in the flues and at the 
chimney, these may be made either with a water pyrometer, a bigh- 
temperature mercury thermometer, or with one of the various 
forms of electrical resistance pyrometer. 

For ascertaining the heat inside the combustion chamber of the 
furnace, one of the photometrio methods should be employed. 

Draught tests can be made with any form of water-gauge reading 
to „th of an inch. 

If automatic recording apparatus be installed for taking the OO; 
temperature, or draught tests, glass tubes should be employed when- 
ever possible for the necessary connections to the flues, and all the 
preoautione already named must be taken to keep the tubes clean and 
free from deposits. 

Draught, §c.— A good draught is only an aid to economy when other 
conditions are good. Boilers are beet partly regulated by dampers 
which close the ash-pits, rather than altogether by dampers in the 
flues. The ash-pit damper, properly applied and used, will prove 
an aid to economy. 

The production of a chimney draught with a temperature of waste 
gar, say 300° F. above atmospheric temperature, points to the 
minimum air supply, which implies maximum furnace temperature 
and best efficiency of heating surface. Under normal conditions, 
however, from 20 to 30 per cent. of the total heat of coal goes up 
the chimney. A fan draught will give economy if, by its aid, a 
flue feed-water heater can be installed to reduce the excessive 
temperature of the flue gases, and must be considered in the light 
of enabling an economy in chimney construction to be effected. 
Fan draught enables boilers to be forced to rapid steam production ; 
it is also useful in enabling the hot gases to be compelled to passover . 
all the heating surface, and baffles may be introduced that would 
otberwise be perbaps too great a hindrance. - 

In corciusion, the authors point out that automatic apparatus for 
testing flue gates or any other product can never take the place of 
the trained chemist; for an automatic apparatus demands not less 
but more ekili in its control and management than ordinary 
apparatus, jf the records obtained by it are to be of permanent 
value. : 

The following quotation from а book entitled The Combustion 
of Coal," published in the year 1841 in Liverpool, is still appli- 
cable, It may be asked how it has happened that hitherto the 
smokeless combustion of fuel has not been effeeted. I answer, 
because the chemistryof combustion has been neglected, not in the 
laboratory but in. practice; and because the construction of our 
furpace^ has been too much left to those who know little of the 
chemical properties of the materiale which are consumed in them." 


THE ELECTRICAL OPERATION OF TEXTILE 
| FACTORIES. 


Ву H. W. Witson, A. M. I. K. K. 
(Abstract of Paper read at Manchester, January 17th, 1905.) 


Iris proposed in this paper to consider very briefly several features 


of the question, but so far as possible to pay special attention to the 
question of present costa of mill driving, concerning which there 
is very little information before the public. 

Various advocates of electrical driving have, in their enthusiasm, 
put forward statements as regards increase of production, efficiency 
of tranamission, and particularly economy of coal, which it was 
perfectly impossible to guarantee; and as the average mill owner 
and mill manager is well up in all details of his own coste, he is 
sometimes apt to condemn electrical driving altogether on account 
of such mis-statements. It ie exceedingly doubtful whether, in the 
case of а new mill, any considerable economy of fuel could be 
shown by adopting electrical driving, and the case for its adoption 
should be urged on quite other grounds. 

А very large amount of work has been carried out in the United 
Btates in the electrical driving of both spinning aud weaving mills, 
owing to the necessity of taking advantage of water powers in the 
neighbourhood of the mills; it was not until some years after the 
first mills were driven, and had shown the advantage of the elec- 
trical drive, that the idea of electrically operating & mill, the prime 
mover of which must be steam driven, was seriously considered. 
Experiments were then made in this direction with v satisfac- 
tory results; and, speaking generally, it may now be said that the 
bulk of the new mills being erected iu the States are to be electri- 
cally driven. A large amount of similar work has been carried out 
on the Continent, particularly in Russia, Italy and Spain, with 
eatisfactory resulte. Experiments are being made in this country, 
and the results which have been obtained have convinced some of 
the leading cotton manufacturers that the subject is very well 
worthy of their consideration. 

Electrical driving permits of greater production, because the 
machinery can be run, on the average, nearer the maximum 
sible speed than when operated mechanically. It cannot be run at 
& higher maximum speed, as tbe manufacturing conditions do not 
permit of this, but the average speed ie higher. American souroes 
show that ^n increase in production of some 4 per cent. in weaving 
and up to 8 per cent. in spinning may be expected and obtained. 
An increase in production of this order would more than offset 
a considerable inerease in the cost of power, should this be 
required, 
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In the case of a spinning mill, on most classes of counts, it may 
be taken that the margin over the price of raw cotton, out of which 
the manufacturers have to pay all their coste and make their profit, 
is something between 3d. and 32d. per lb. Assuming a price of 4d. 
per lb, therefore, the selling price of the yarn would be 74. A 
considerable proportion of the 3jd. manufacturing cost is made up 
of the piece work price per lb. of yarn produced which is paid to the 
operativer, and it would not be easy to get апу modification of this 
piece work price. The standing charges of the mill are but a small 
percertage of the price of the finished article, and it therefore takes 
& considerable increase in output to make any considerable dif- 
ference in the total costs per lb. Assuming, however, that these 
fixed charges represent about 12 per cent. of the price of the pro- 
duct, an increase in output of 5 per cent. would mean a reduction 
in the total cost of the goods equivalent to 0:6 per cent. In a 
modern epinning mill the cost of power does not usually represent 
more tban 2j per cent. to 3 per cent. of the production costs, and 
an increase of 10 per cent. in the cost of power would only repre- 
sent about 0:25 per cent. increase in the total costs. The percentage 
margin of increased profit may seem very amall, but on a turnover 
of the amount which the business of a large cotton mill represents, 
it would be quite perceptible in the annual balance- sheet. 

Various objections are urged against the electrica] drive. 

As regards the question of the reliability of а properly-installed 
electrical plant, there can be no two opinions amongst those who 
know anything of the subject. | 

Upon tbe question of efficiency, accurate figures are difficult to 
obtain. In the most modern mills the results are probably very 
‘good; but it is very. much to be questioned if a better result than 
80 per cent. is ever obtained, and instances of even modern mills 
where the result is nearer 60 per cent. are known to the author. 

In а spinning mill, the various preparstion machines, ring- 
spinning and ring-doubling frames give an alm vet perfectly steady 
load. Spinning mules represent one of the most variable loads it 
is possible to obtain. In a weaving shed the load should be very 
steady; in a drying, bleaching and finishing factory the load on the 
different machines is exceedingly variable. 

For spinning and weaving, absolute constancy of speed is desired ; 
for bleaching, dyeing and finishing, speed variation on the machines 
is essential. 

It will be reen that for spinning and weaving, induction motors 
offer great advantages and the bulk of the electrical machinery 
pow used in this class of factory is three-phase, 40 or 50-cycle, 
500-volt plant. For bleaching, dyeing aud finishing, with the 
large speed variation called for, direct-current machinery must be 
employed. 

be most up-to-date manufacturers who bave tried electrical 

driving for dyeing and finishing machinery admit that the results 
obtained are very greatly superior to anything that can be done by 
mecbanical driving, largely on account of the speed variations 
required. The average load factor for work of this description 
is gererally low, and the generator capacity is sometimes not more 
than 50 or 60 per cent. of tne motor capacity. 

The single mule is such an extremely variable load that it is 
imporsible to drive them singly by motors. It is necessary to drive 
n number of trem from a single machine, so as to damp out the 
flactuations as much as possible, and get something approximately 
resembling an even load. With four muleson a si: gle motor the 
writer has seen variations in demand from 15 to 90 н.р. almost 
instantly, and this manifestly represents a concition of affairs under 


which no motor can maintain an ab:olutely constant speed. 


Broadly spesking, it cannot be said to be good practice to drive 
fewer than 12 mules from a single motor of, say, 160 H.P. Under 
these conditions good results are being obtained. However, with 
the other machines, which normally give a fairly constant load on 
their driving machinery, these conditions do not apply. With the 
possible exception of ring spinning and doubling frames, there is 
very little doubt in the author's mind that the correct policy is to 
group the machines, 

With ring spinning frames constantly on one class of counts, the 
larger number of small motors may possibly be worth considering 
on account of the more even speed obtained. 

A point of the greatest importance, upon which very few figures 
are available, is the actual cost for power at the present time in 
modern mecbanically-driven mills. The average of the results 
which the author has come across show that in a modern spinning 
mill of good візе, the generation coste per r.H.P.-hour upon the basis 
of calculation mentioned below, in the case of a mill running full 
time, amounts to about one twelfth of a penny, or, say, approxi- 
mately, about £1 per I. R. .- year. Allowing for repairs, interest 
and depreciation (interest and depreciation being taken at about 
10 per cent.) the total cost per I. .- year comes out £2 ба. to 
42 106. Ір the case of a weaving sbed, which is normally a smaller 
undertsking with less engine power, and in which, of course, the 
proportion of the standing cbarges per І н.р. comes higher, the cost 
may be taken as between £2 10s. and £3 58. per I.H P.-year. The 
figures represent, of course, remarkably good resulte, and will take a 
gocd deal of beating. 

It is customary among some mill managers to assume that the 
stated н.р. of the engine represents their actual average load, and 
to calculate their estimated 1.B.P.-hours from this figure. Ав a 
matter of fact, owing to a variety of causes, the working load factor 
is generally romething considerably below 100 per cent. It is 
jmprobable that the load factor represents anytbing better than 
90 per cent., and 85 per cent. is probably more usual. 

A prcper'y arranged mill generating plant of fair size in this 
country should be able to produce energy, after allowing 5 per cent. 
interest and 10 per cent. depreciation on the capital cost of the 
plant, at about O 3d. to O 35d. per unit. 

It is obvious from the figures given, that & cotton mill in this 
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country is producing its own power very cheaply, and the question 
which becomes of importance is, can a large power station, allowing 
for the capital charges on its mains, supply energy at sufficiently 
low rates to make it worth the while of & mill company to take 
power from it? It certainly would appear as if, in a district, say, 
like Bolton and the surrounding townships, or Oldhan, it should be 
possible for а very large generating station to be able to work more 
cheaply tban individual mill planta car, and, in consequence, to be 
able to supply the mills with energy. It might be mentioned in 
this connection that arrangements have been made witha number of 
the jute factories in Dundee, whereby they undertabe to take energy 
from a power company, whose station, it is anticipated, will eventually 
supply tbe whole of the power for all the jute factories throughout 
the district. 

Assuminy tbat, in а mill of 100,000 niixed mu!e and ring spindles, 
the total cost per spindle, including ths power plant aud motor, 
works out at 28e. per spindle, the total cost of the mill would be 
about £140,000 If, by eliminating the main generating plant, an 
amount of £10,000 could be saved, the cost could be reduced to 26», 

spindle. The £10,000 saved on the main generating plant would 
enable the company to pot in over 7,500 extra spindles, representing 
an increase of 74 per cent. in the productive capacity of the mill on 
the same capital. Assoming, again, that the standing charges of the 
mill represent 12 per cent. of the production costs, the increase in 
the number of spindles would reduce the cost per pound by 09 per 
cent., asthe fixed charges would remain practically unaltered. The 
result would be, therefore, that the mill would have, on the same 
nominal capital, an increase of 7j per cent. in production, and about 
09 per cent. reduction in ite manufacturing costs. This, it is 
obvious, would mean a very considerable increase of the profits of the 
mill, and would permit of the payment of a higher price for power 
purchased outside. The money which a concern sinks in its own 
power plant, and which otherwise might be put into actual pro- 
ducing machinery, represents to them so much dead capital, and it 
would seem to the author that this is the strongest argument that a 
power company can bring forward. 

In the United States, Mr. Sidney B. Paine, of the General 
Electric Co., has made a number of experiments in various mills, in 
order to ascertain how much the power consumption of the different 
departmenta varied during the course of tbe day. "The recording 
wattmeter diagrams which he obtained, exhibited some very interest- 
ing resulte, and he has been able to point out to various mill owners 
in some cases that they were short of machines of one clas’, and bad 
too many of a different class, these facts being deduced from the 
results shown on the diagrame. It was also found that, even in the 
best-managed mills, there was a great tendency for energy demand 
to fall off as meal-bours approached. Alterations in the respective 
proportions of the manufacturing machinery and better discipline in 
the mill have, in many cases, almost done away with tbe variations 
in demand which were as first indicated, and the mill production has 
acccrdingly gone up. It is quite apparent that, if such diagrams 
are constantly taken, and laid before the management, sources of 
loss in a department, which might not be apparent in the ordinary 
overseeing, can be detected and checked, and aleo that any 
variation in power which might be caused by shafting or bearings 


being out of alignment, or machines running badly, would at once 
be indicated, 


Discussion. 


The CzAIBMAN said that he had not heard of any power company 
up to the present, which was willing to supply power at 03d. 
or 0:854. per unit. 

Mr. SEATON said there was no doubt that this could be done, but 
supply companies must come down to less than 0'5d.per unit, to- 
compete with steam driving. | 

Mr. WOopROUen thought that mill-owners did not know exactly 
what their works cost was. They told him that the total power 
cost was £2 10s. to £3 10s. per annum, but it was very -difficalt to 
say whether they were telling the trutb. He did not think that 
power could be produced for 0:30. per unit. 

Mr. J. Shaw thought 0°4d. or 0°45d. per unit was nearer the mark. 
The principal reason for adopting electrical driving in cotton mills of 
about 75,000 spindles was that the first cost was actually less than 
with mechanical driving. A much steadier drive could be obtained 
with electric driving. The first electrically-driven mill was erected 
about 11 years ago, and up to the present not one motor has had to 
be replaced. 

Mr. WHITEHEAD said that he knew mill owners who kept an 
accurate account of their costs. He himself bad his steam resulte 
for the last nine years (taken once a week) all filed away. . 

Mr. Өлмілн thought that the motors originally put in mills 
were too large, and should be replaced so as to reduce cost of 
running. | 

Dr. Bowman raid the difference between the efficiency in the 
Yorkshire and Lancashire cotton mills, was that the counts in the 
Yorkshire mills were always changing, whilst in the Lancashire 
mills they were practically constant, and if the Yorkshire mills ran 
with the same regularity as the Lancashire mills, the efficiency 
would be about the same. The mill owner certainly did know bis 
own coste, He himself had made experiments for six montbs, 
taking diagrams three times а day, aod noting every item of 
expenditure. The average load worked out to about 90 per cent., 
and this showed that the cost came out to about 0:224, per H.P.; 
adding one-third to put it on the basis of tbe Board of Trade unit 
brought it up to 0:32. Unless electrical engineers were able to 
produce energy at Jess than 0:33d. per unit, it would not pay the mill 
owner to make tbe change. А 
.. Mr. Атснівон considered that mill-owners did not work out their 
,tcsts fairly. They took their expenditure, and from the indicator 
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diagrams worked out their costs per horse-power, without taking 
into aecount anything else. Large supply companies onght to be 
allowed to run cable overhead, so as to reduce the capital charges, 
and thus bring down the cost of supply. | | 
Mr. Wirsom, in replying to the discussion, said that he thought 
the figure he had given was about correct. He found that it was 
not much more than 0:35d. їп any case. He knew mill maoagers 
who had all the details of their power costa worked out, aud knew 
exactly what it cost them. He was prepsred to prove his figures to 
&ny individual person, aud to give the name of the mills. Ia the 
best arranged mecbanically-driven mills they had been able to ran 
at the same maximum speed as in electrically-driven mills. 
: hearty vote of thanks to the author brought the proceedings to 
& close. 


[Sranp-Bv CHaneEms.— Mr. A. M. Taylor has received several 
applicstions for copies of his psper, in respouse to the notice which 
we recently inserted, but finds that some are wrongly addressed; 
be asks us therefore to point out that his correct address is 14, Dale 
ER) Birmingham. There are still a few copies available. — Eps. 
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GIBRALTAR DOCKYARD POWER PLANT. 


Тик new scheme which the Admiralty has in hand, for the equip- 
ment of the naval dockyards with electrical power, has been 
fittingly inaugarated by the establishment of such a plant at 
Gibraltar. 

The contraot for this included the building and erection of steam 
dynamos and electrical gear, air and circulating pumps and con- 
densers, the carrying out of which, with the exception of the elec- 
frical gear, vas undertaken by Messrs, W. Н. Allen, Son & Oo., Ltd., 
pt Qaeen's E igineering Works, Bedford. The electrical generators, 
pornn and balancing sets were supplied by tbe E'ectric Construc- 
ion Co., of Wolverhampton. 

The generating plant consists of four three-crank compound 
high-speed forced-lubrication engines of Mesers. 
standard type, direct coupled to elec- 
tric generators by the Electric Construction 
Co., and each capable of developing 200 
KW. The engines will develop 300 1E P. 
at 380 r.p.m., with steam at 110 lb. per 
09. in., exhausting either into the atmos- 
phere or a condeuser. The н.р. cylinder is 
15 in. in diameter, and the two I P. 
cyliaders are each 16 in. in diameter, the 
étroke in each case beiog 9 in. The cylinder 
volumes and the successive points of cut-off 
have been so adjusted as to produce, as 
nearly as possible, an equal distribution of 
power on all three cranks. All theee pistons 
are of equal weight, and the connecting 
yods and piston rods are all identical, 
thus ensuring a good balance. 

The valves are all of the solid piston 
type, and take steam un the inside edges, 
thereby reducing the pressare on the: 
glands as compared with valves taking 
steam on the outer edges. 

The three cylinders are completely 
isolated from each other, in order that 
the correct distances between their centres 
may be preserved at all temperatures. 
[hey stand upon а massive cast-iron 

which completely encloses the 
Working parts of the engine; the walls of 
this also carry tbe slides for the main 
cross-heads. Between the top of this 
trunk and the cylinders, are cast-iron 
distance pieces cast in one piece with the 
cylinder bodies. The trunk stands upon a massive cast-iron bed- 
plate, which forms an oil reservoir. | 

The whole of the bearings ате líned with white metal, and are 
supplied with oil under pressure from а force pump. The governor 
is of the company's standard crankshaft type. 

At the official trials of one of these sets, made at Messrs. Allen's 
works, at Bedford, with an output of 200 xw. at 380 r.p.m., steam 

ressure 120 lb. рег sq. in., the ste m consumption per Kw.-hour 

as 26:6 lb. condensing and 326 non-condensing, the vacuum in 
the former case being 27 in. The governor trials showed a variation 
in speed from no-load to full-load of less than 3 per cent. 

The condensing plant consists of four independent surface con- 
densers, each capable of dealing with 6,600 lb. of steam per hour, 
and maintaining a vacuum within 4 in. of the barometric pressure, 
wh supplied with circulating water ata temperature not exceeding 
60° F. Each condenser casing is of cast-iron, cylindrical in form, 
and fitted with brass tube plates and tubes. Each has a total 
cooling surface of 660 eq. ft., aad is fitted with the usual accessories. 
The air-pumps are of the vertical, single-acting Edwards type, the 

rels having a diameter of 14 in. and a stroke of 6 ia., and 
making from 120 to 130 r.p.m. Each is driven direct by a single- 
cylinder double-acting steam engine by means of side rods from the 
engine crosshead. The circulating pumps are of Messrs. Allen's 
well-known Conqueror pattern, each capable of delivering 450 
gallons of water per minute when running at 700 r.p.m., against a 


Allen's 


ү maximum lift of 10 ft. They are coupled difect to continuous- 
: current motors made by the Electrical Construction Co., of Wolver- 


hampton, and mounted on the same bas aplates. The circulating 


pumps are each fitted with a steam air-ejector for starting. 


ғ The general appearance and arrangement of this plant is well 


: shown in the accompanying photograph, taken after erection at 


Gibraltar. 


THE NELSON REFUSE DESTRUCTOR. 


Ws have received from Messrs. Meldrum Bros., L'd., а copy of а 
report on a two days’ te:t made by the Manchester Steam Usere' 
Associstion on January 13th and 14+, 1903. The report has, we 
are ioformed, not been published hithérto, and in view of the 
recent discussion of refuse destructors may prove of general 
interest. NE 

The destructor is of the Meldrum ‘ Simplex” type, and readers 
of the ErgorBICAL REviEw will require no detailed description of 
this. It is provided with four furnaces, that is. there is one con- 
tinuous grate, 20 ft. x 5 ft., with four doors for feeding and clinker- 
ing, and four separated and closed ashpits, which are supplied with 
hot sir under pressure. The ashpits are alao fitted with steam 
jets, by means of which the forced draught is obtained. Tae fires 
above the ashpits are independently controlled by the regulation of 
the air and steam jet supply. According to the report referred to, 
the liberated hydrogen due to the passing of steam through the in- 
candercent fuel recombined with oxyden immediately above the bed 
cf fuel, little or no air being admitted above the fires for secondary 
combustion. The refuse, therefore, is exposed to the maximom 
temperature attainable in the furnace, instead of being first partly 


J volatilised and then consumed as gas. Any gas which may be given off 


during the charging of the furnaces is consumed in the brick com- 
bustion chamber which is interposed between the grates and the 
main flues. The estimated mean temperatures on the two days 
were 2,364" F. and 3,236" F. А costly electric platinum wire 
resistance pyrometer was destroyed on being lowered into the end 
of the combustion chamber where the hot gases enter the boiler. 
A special arrangement is made at one end of the grates for the 
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combustion of slaughter house offal. This is poured in, in a semi- 
liquid state, through a funnel, and апу of the gases given off from 
it have to pass over the whole length of the fires of the four fur- 
naces Daring the test, however, no refuse of this nature was burnt, 
but only ordinary ashpit refuse. 

Owing to the destruction of the platinum pyrometereand the 
bursting o£ & mercury nitrogen pyrometer used in the end flues, and 
owing also to the unreliability of high temperature thermometerr, 
either of the mercuriel or electric type, due to a considerable 
shifting of the zero point, the most reliable temperature data is that 
of the thermometers placed in the main flues leading to the 
cbimney. 

The refuse was carefully weighed on entering the premises; the 
ashes drawn from the farnaces were also weighed and analysed ; the 
feed water was measured by means of three tanks; and continuous 
gas samples were collected and analysed at once in an Orsat 
apparatus. Similar samples were passed through calcium chloride 
and potash tubes to determine both the amount of moisture and 
the carbonic acid. These are important details in refuse destructor 
testa. 

The boiler used in conjunction with the destructor is of the Lan- 
cashire type, 30 ft. x 8 ft., constructed for a working pressure 
of 150 1b. per sq. in. 

From Table I. we note that on the two days of the trial the mean 
boiler pressure was 135'1 and 1342 lb. per aq. in., the temperature 
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of the feed-water 37:3* and 35:3* F., and the evaporation per lb. of 
fuel from and at 212° F., including that used for tbe steam jets, wae 
1:698 and 1:877. The actual evaporation was 1:419 and 1555 lb. 
per lb. The temperature of the chimney gases averaged 645° F.. 
which would allow of the addition of an economiser, bv means of 
which, so save the revort, the evaporation from and at 212° F. would 
be brought up to fully 3 lb. per Ib. of refuse. 

Table IL. contains details of the gas analyses, which were only 
obtainable by making oontinuous tests, and with the help of the 
information thus obtained, it was possible to calculate the chemical 
composition of the fuel. The average of the second day's test is 
given as follows :— 


Nitrogen ees 79:888 
Oxygen EN — 5:836 
Oerbonic acid bes 14:233 
Oarbon monoxide . 0:043 


The estimated amount of carbon in the ashes on the second day 
was 17°69, and the mean ratio of moisture to CO; in the waste 
gases 0:5479. 

m s composition of the fuel as calculated from the above data 


First day. Second day. 
Carbon (burnt). per cent. ... 21:33 31:58 
Carbon (in ashes), per cent. 417 5°70 
Total carbon in fuel, per cent. 25:50 37°28 
' Moisture, per cent. ... ove 95 00 30°53 
Mineral matter, per cent. ... 39:18 31:50 
Total refuse, per cent. s 100:00 100:00 
Steam used in jets, per cent. 16°22 18°7 
The estimated calorific value of the fuel is as follows :— 
ў . First day. Second day. 
Calorific value of total fuel В.Т U. 3,478 5,411 
„ ; ” ye 1» Deo p. units 3:595 5:601 
Ditto, leas unburnt carbon, B.T.U. 2,867 4,583 


A balance-sheet of the beat expenditure bas been made out from 
the data in the tables, which shows that tbe heat utilised in the 
production of steam, exclusive of the blowers, amounted to 36 per 
cent., which is considered a high duty in view of the fact that the 
carbon and heat in the ashes accounted for a loss of 20 per cent. 
The heat carried up the chimney amounts on the average to 19:3 
per cent., which would have been lower if the refuse bad contained 
less moisture. 

In addition to the report the makers sent us diagrams of the 
temperatures in the down take recorded by a Oallender's electric 
recording pyrometer, from which we note that the lowest tem- 
perature recorded is 350° F., which occurred during the cleaning: 
out of the combustion chamber. During ordinary workiog, the 
lowest temperatures are, of course, obtained during clinkering, and 
this appears to average out to about 800? F., the highest temperature 
shown on the chart being 1,350° F. 

We might oall attention to the fact that the above tests were of 
approximately eight and nine hours duration respectively, and we 
gather that no economiser was used. It would be interesting to 
compare the evaporation obtained during longer periods. Quoting 
from a table previously published in this journal,* we find tbat 
during 473$ hours’ working continuously, except week ends, the 
average evaporation was 1:85 Ib. per Ib., and we understand that an 
eoonomiser was then used. Quoting from the same table we see 


that in an eight hours’ test the average evaporation, with an 


economiser, was 1:96 lb. per lb., which is very close to the 2 lb. 
referred to in the report as being possible. 


THE FUTURE OF RAILWAYS. 
Bx PHILIP DAWSON. 


Introduction.— What will be the future of our railways? 
This ig & question which we frequently hear propounded, 
and it is one which wbich will be most carefully investi- 
gated by all those who have the welfare of this country at 
heart. At present the Board of Trade returns are certainly 
not encouraging, as will be seen by tbe following figures :— 


1870. 1903. 
15,537 22,435 
.. 337,000, 00 1,195,000,000 
... Eb 30,000,000 El. 245,000,000 
445,000,000 E11, 000,000 
441 95 34 * 
48 % 62 95 


These figures show that whilst the mileage of steam 
railways and the capital invested therein have very greatly 


Route mileage ... 

Tickets i'sued ... 

Capital paid-up 

Gross receipts ... — 

Percentage of net receipts to 
total paid-up capital 

Batio of expenses to receipta... 


* “ Refuse Des: ruction: Ite Sanitary and Steam Raising Aspecte,” 
by Frank Broadbent, August 1st, 1902, p. 174. 


increased during the last 80 years, the percentage of net 
receipts to total paid-up capital has steadily decreased, and 
the percentage of working expenses to gross receipts has, on 
the contrary, steadily increased. 

Last year reference was made by the ELECTRICAL REVIEW 
to the very serious competition to which railways were 
subjected by electric tramways, and from the figures given 
in this article, it was seen that in 1900 the number of tram- 
way passengers, for the first time, exceeded the number of 
third-class railway tickets issnedon railways. There seems no 
reason to doubt that, with the rapid increase of electric 
tramways, both in our large towns and in populated 
districts, where they serve as connecting links between 
densely populated centres which are only separated 


by a few miles, railway companies are bound to suffer 


from this tramway competition even more tban they do at 
present. Following the example set in the United States, 
tramways are beginning to carry parcels and goods, and in 
this direction also it is only too probable that the railway 
companies will shortly feel the effect of the tramway com- 
petition—a competition which is only rendered possible by 
the introduction of electric haulage. It is therefore not 
surprising that at annual meetings of the various railway 
companies, the chairmen have been forced not only to refer 
to the serious competition of electric tramways, but also to 
mention the question of possible electrification of u 
portion of the railway systems which they own. In 
some cases reference to the possible introduction of electric 
haulage on railways has been of a nature more or less 
opposed to the introduction of such a system, which, even in 
the present enlightened days, is held by some to be in its 
infancy. In other cases, а reference bas been made to the 
iatroduction of electric traction on branch lines, and to the 


success which might be expected to follow this change of 


policy on their part. 

In considering the future of railways, it should be borne 
in mind that the services which railway companies render to 
the public are extremely varied, and a universal system cf 
electric traction cannot, as far as present knowledge extende, 
be looked for in the near future. In this connection mary 
zealous upholdera of modern progress have inadvertently 
done more harm than good by glibly mentioning electric 
traction as the system of the future.” The daily Press is 
also to blame for having ia ita ignora: ce supported several 
erroneous ideas; such interesting experiments as that carried 
out between Berlin and Z sen having been made the text 
for the doctrine that electric traction should at once take the 


place of the present methods on our railways. 


No one can doubt that as regards the engineering, or the 
purely mechanical portion of the problem, electric trac- 
tion, could, with our present knowledge, be at once adopt. d 
as a substitute for steam haulage. But this is not the pro- 
blem to be solved. nor is it the one which is having the 
serious consideration of practical engineers of to-day. These 
men fully realise that unless it can be clearly demonstrated 
beyond a shadow of doubt that the new system will enable 
larger dividends than at present to be paid on capital 
invested, they are not justified in recommending its adoption 
by any railway company. 

As already stated, in considering the problem of railway 
haulage, the different conditions which the railway companies 
have to fulfil must not be lost sight of. For the purpose 
of this article the work of railway companies muy be sub- 
divided as follows :— 


1. Long-distance main line service, which may be charac- 
terised as services with runs of 50 or more miles without 
stopping, connecting such places as London and Brighton, 
London and Liverpool, Manchester or Scotland. 


2. Goods traffic, involving the use of long heavy trains 
having to travel considerable distances at а comparatively 
Blow rate of speed. 


9. Suburban passenger services, connecting the suburbs of 
our large cities with the centres of business, Also lines 
connecting large industrial towns short distances apart, such 
as the large centres of Bradford, Leeds, Halifax, Hudders- 
field, Dewrbury, Batley, Wakefield, Pontefract, &c., Man- 
chester, Bolton, Bury, Rochdale, Oldham, Stockport, 
Warrington, Liverpool, Wigan, &c.. Birmingham, Wolver 
hampton, апа the surrounding district. | 
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4. Local or branch lires connectirg small country towns 
with some pf our big business centres, or connecting towns 
on the through main lines to off-lying market centres. 

As regards the first two categories mentioned, it is not 
necessary to deal with them at all in this article, as under 
the present conditions, as far as this country at least is 
concerned, there is no advantage to be gained by superseding 
steam locomotives. In the case of countries having large 
water powers which can be utilised at not too great a cost 
for driving electrical machinery, or where coal is very expen- 
give, the case might be different. 

When we consider the last two categories, the case is quite 
different, and there appears to be little doubt that by using 
improved methods of locomotion and methods of haulage 
for suburban and for branch lines, not only could working 
expenses be considerably reduced, but also the gross receipts 
could be considerably increased. 

As regards suburban traffic, it seems that electric traction 
is the only means of dealing with it, whereas with branch 
line services it appears more probable that motor-coaches 
driven by some motive power other than steam may be 
applied with very beneficial results. It is propcsed to deal 
with these two latter portions of the subject seriatim. 


SUBURBAN SERVICES. 


General Traffic Conditions.—The position of railways in 
respect to suburban traffic varies considerably with their 
location. In some cases there has been a decrease both in 
the number of passengers carried and in the gross receipts, 
due in a large measure to the competition of paralleling 
electric tramways. 1n other cases there has been little or 
no change, whilst in others again, particularly those serving 
the London subutbs, the requirements of the travelling 
public are во great that the steam railways have never been 
able to cope with them, and consequently the presence of 
convene tramways has not as yet been seriously felt. 

The general electrification of existing London tramways, 
and the great activity shown by the County Council and by 
private companies in promoting new lines, has brought 
matters to a crisis. The great increase of speed allowed on 
electric tramways will make them a most serious competitor 
to steam railways. The London County Council runs its 
cars at a schedule speed of nearly 10 miles an hour, including 
stops, and hopes to reach 12 and perhaps 15 miles ; so that 
if the present local time tables are not considerably improved, 
both as regards frequency and average speed, the railways 
must suffer heavily, and this improvement will only be 
rendered possible by electrification. "T 

There i8 an urgent need for the revision of the mode of 
transport adopted on railways, in one case to turn the 
ebbing tide of the traffic, and in the other to satisfy the 
claims of а public anxious to travel, but unable to do so 
because of the congested state of the lines. If the railways 
allow competing lines to proceed unmolested, the problem 
will be solved in a manner extremely detrimental to the 
former. The congestion will, indeed, steadily diminish, but 
by reason of the traffic being diverted from the railways by 
opposing interests, which will give the facilities to urgently 
needed at the present day. The electric tramway, especially 
in the London district, has not yet been long enough at work 
to affect seriously those suburbs which provide so much 
traffic that there is enough and to spare for all, but the 
results of its parasitic operations can be abundantly seen in 
the less populous centres, and there can be no doubt that 
unless the railway protect themselves, it is only a matter of 
time before the same thing will happen in the more 
crowded portions. 

The suburban traffic of London has grown with the 
suburbe, and as it is largely concentrated at certain statione, 
instead of being uniformally distributed, it is naturally very 
congested. The state of affairs is further complicated by 
the intermingling of main line and suburban traffic in the 
termini, owing to lack of space which prevente their being 
kept entirely separated as they should be ; and by the delay 
due to the impossibility at present of getting in and out of 
terminal stations expeditiously. 

The electric tramwaye, though strong and healthy, are at 
present a young growth, but they are extending with 
amazing rapidity in all directions, with the result that they 
are pressing hard upon the railways even in the matter of 


comparatively long distance suburban traffic; this is a 
branch which is essentially the province of tbe railwaye, and 
one in which they should easily maintain their supremacy if 
they are properly equipped to satisfy the requirements of the 
situation. 

The great need of rail way companies in respect to their 
local traffic is both to increase their service and to improve 
their methods generally, and there is only one practical way 
of doing this, viz, electrification. Under the present con- 
ditions it is impracticable to increase the frequency of 
Suburban trains, firstly, because of the cost of handling such 


an increase by steam locomotives ; and secondly, because of 


the natural interference of the main line and suburban 
traffic ; in other words, the lines are at present being worked 
very near to the limit of their capacity as far as steam is 
concerned, 

In the сазе of suburban trains, the amount of time 
occupied in starting and stopping forms a very large pro- 
portion of the whole time spent on the journey, 8o that a 
very considerable saving wonld be effected if this waste of 
time could be reduced. At the same time, it is essential that 
this should be supplemented by more efficient methods of 
taking up and detraining passengers, which process, under 
the present circumstances, entails an unnecessary length of 
time of waiting at stations. | 

Attempts have been made in various cases to avoid the 
electrification of steam lines by the adoption of special loco- 
motives giving exceptionally high rates of acceleration, but 
this is only procrastination. Experience has conclusively 
shown that the only really satisfactory method of handling 
suburban traffic is by means of electric traction, and it is a 
great pity that the question has hitherto not been faced with 
greater boldness by those concerned. 

There are such sure and certain benefits to be derived from 
electrification of steam suburban lines that the only wonder 
is that more progress has not been made. As already stated, 
the main advantage is that the use of electric power by per- 
mitting very high rates of acceleration, enables the frequency 
and consequently the carrying capacity of the service to be 
largely increased, while at the same time the working 
expenses per train-mile are decreased. Also with electric 
traction the delays due to signals are of less importance 
owing to the quickness with which an electric train can get 
under way after having be2n brought to a standatill. Over 
and above the foregoing, the cleanliness of electricity and 
the consequent enhanced comfort of the passengers is a con~ 
siderab!e factor in increasing the popularity of the line. 

Not a few railway companies have expressed their opinion 
that they have no objection to the tramways taking their 
suburban traffic. According to them, this branch of the 
service is both costly to maintain and difficult to manage, 
and at the same time it is not a profitable source of revenue, 
and they appear to be quite content to drop it altogether 
and full back upon the more lucrative main line 
traffic. There are, however, two objections to this. 
In the first place, it is extremely doubtfal whether 
any railway would be allowed by the Government to 
drop its euburban traffic completely. In the second place, 
there is too much capital tied up in this branch to render it 
possible to dispense with it entirely. Few companies сопа, 
afford to let sach a large amount of capital be idle, and there 
is no reason why they should. There is scarcely a single 
railway company that could not operate its London suburban 
traffic at a substantial profit if it were to be electrified, and in 
most cases the profit resulting therefrom would bz more than 
sufficient to pay a handsome interest on the necessary capital 
outlay called for by the change of motive power. 

As soon as the railways electrify their suburban lines, 
they will hold a very strong position against the attacks of 
competing tramways and light railways, since, ia the matter 
of speed, they will have all the good points of the tramways 
and light railways, without the disadvantage of having to 
operate in crowded thoroughfares. The greater distance 
between the stops will naturally permit a far higher schedule 
speed to be maintained, and the higher the speed the rail- 
ways are able to offer to the public, the shorter will be the 
distances of journeys for which the tramways will prove 
more convenient. But it is practically impossible to give 
the requisite high speed by any other means than electric 
traction. 
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NECESSITY FOR IMPROVED TRANSIT FACILITIES AND 
RESCLTs THEREOF. 


Where fecilities for rapid transit are provided, there will 
the people live, and by this mcans 16 is possible to influence 
the direction in which the population will spread. 

The increase in population resulting from rapid and fre- 
qu service is exemplified by what has taken place in the 

istrict served by the London United Tramways, where in 
one year after electric traction had been introduced, the 
rateable value of the surrounding property rose 14 per cent. 
in the case of Acton, and 9 per cent. in that of Ealing, 
whilst the previous average increase had only been at the 
rate of 1 per cent. per annum. | 

À similar increase in the population, due to good and 
cheap railway service, has occurred in the district served by 
the Great Eastern Railway, particularly in the case of 


Edmonton, where the population has increased within the 


last 30 years from 13,000 to 62,000. 

Besides the flow of population from one district to 
another, in consequence of better and chesper means of 
travelling to and from their work, the question of the increase 
of the total population of London must also be taken into 
consideration. 

The population of greater London alone is now over 
64 millions, and within the last 20 years this population has 
increased by nearly two millions, but in considering the 
subarban traffic of London, the population outside greater 
London must be taken into consideration, and thus will very 
greatly increase the total population served by London 
suburban railways. 

(To be continued. ) 


DISCRIMINATING RELAYS AND CUT-OUTS: 
A REPLY TO MR. M. B. FIELD. 


By LEONARD ANDREWS. 


I was glad to learn, on reading Mr. Field’s article in the 
ELECTRICAL REVIEW of January 13th, that he is now taking 
up the cudgels on behalf of alternating discriminating cut- 
‘outs, The valuable work Mr. Field has done in the past in 
other directions is a sufficient guarantee that, if he will 
geriously devote his attention to the matter, those few of us 
who for many years have been endeavouring to perfect this 
type of apparatus will secure a valuable ally. Iam sorry to 
see that, Mr. Field is making the common mistake of thinking 
that an alternating discriminating cut-out should be а reverse 
power relay. І should not have been so surprised had Mr. 
Field written his article before the publication of my recent 
paper before the Manchester section, as it is the conclusion 
everyone jumps to at first sight; but I had hoped I had 
made it perfectly clear in that paper that there were 
conditions which a 1ieverse power relay would not take 
care of. 

Apparently, all derigners of discriminating cut-outs have 
attacked the problem with the idea that it is merely 
necessary to provide against a reversal of power. American 
and Continental designers, evidently falling into this error, 
have made large numbers of devices that have failed to 
isolate a faulty generator when the failure has been due to a 
failing field, and these failures have, unfortunately, tended 
to strengthen the opinion that discriminating devices cannot 
be relied upon. As explained in the paper referred to 
above, it was not until I had closely watched the behaviour 
of discriminating cut-outs for some years that I discovered 
that something more than a reverse power relay was 
required. 

I would ask Mr. Field, and others who are interested in 
the problem, to consider what happens when the field of an 
alternating current generator, heavily loaded and connected 
in parallel with other generators, is open circuited. If it 
were merely а case of opening the main switches, the speed 
of the generator would increase, and the governor would 
cut off the steam and so reduce the work on the engine; but 
when the field is opened, as the generators remain coupled 
in parallel, the faulty generator cannot race, and conse- 
quently its governor is unaffected and the steam supply to 


the engine is maintained. "We have, therefore, two forces 
to consider. First, ап armature in a failing field tending 
to short circuit, and consequently /o absorb power: from the 
bus- bars ; and, secondly, an engine with full steam on tending 
to supply power to the bus-bars. The net result of this 
combination is a heavy leading current in the faulty machine 
tending to maintain its field and thereby keep the generators 
in step. If, however, the faulty machine is not immediately 
isolated from the bus-bars, a heavy synchronising current 
will flow between the faulty and healthy generators and the 
pressure will rapidly fall, and a complete shut-down will 
generally ensue. 

Although I have repeated the above experiment a large 
number of times with different types of cut-outs, and always 
with the same results, I had never submitted a wattmeter 
type of release to this test simply because there were, in my 
Opinion, other objections to the use of a wattmeter relay. 
I have always felt convinced, however, that the results would 
be the same, and was, therefore, surprised to learn that 
Mr. Field had found his wattmeter relay would isolate a 
generator if its field failed. 

A few days ago, by the courtesy of Mr. H. Faraday 
Proctor, I had an opportunity of observing the behaviour of 
a wattmeter connected in circuit with a generator, the field 
of which was opened. We had been testing a number of 
discriminating cut-outs of the type Mr. Field criticised in 
hia article. These, it may be said, all worked perfectly 
under all conditions, isolating the generator with a reverse 
current equivalent to 20 per cent. of full load current on 
shutting down the engine, and with a leading current of 
equal amount on opening the field circuit. The dis- 
criminating cut-outs were then rendered inoperative, and 
the experiments repeated to enable us to observe the effect 
on the wattmeters. On shatting down the engine, the watt- 
meter in circuit with the motored generator rotated in the 
reverse dircction to normal at apparently the same speed as 
it ran in the forward direction with a similar current. 
This clearly showed that under these conditions the current 
was approximately 180? out of phase with the E.M.F. 

The generators were again paralleled on a load slightly in 
excess of the normal load of one machine, this load being 
equally divided between the two generators. The field 
switch of one generator was then opened, and the main 
current on this generator steadily rose until it reached а 
current 50 per cent. in excess of the normal output of the 
generator urder test. The pressure fell to about 50 rer 
cent, of normal, and the ammeters on both the healthy and 
faulty generators indicated the same current. There was 
consequently nothing to show which machine was failing 
except the field ammeterz. "The wattmeter on the faulty 
machine continued to rotate very slowly in ‘he same direction 
as il had rotated with the normal current, It is obvious, 
therefore, that had it been used ав a relay it would have 
failed to isolate the faulty generator. 

This test fully corroborates all the results I have pre- 
viously obtained. 

How then are we to reconcile this result with the result 
that Mr. Field tells us he has obtained with his reverse power 
relay? The only explanation I have to offer is that Mr. 
Field’s tests were not made under practical conditions—that 
is, with the generators heavily loaded and with full steam 
on the engines. If a generator were given just sufficient 
steam to run it at synchronous speed unloaded, I can imagine 
that a reverse power relay might operate on the field of the 
generator being opened, but these are nct practical working 
conditions, and such tests are consequently of no value, Mr. 
Field contends that the introduction of what he terms 
* gpurious phase differences between the E. M.F. and current“ 
is liable to cause a cut-out to operate when it should not do 
so, but he admits that the conditions which would cause it 
to do so may rarely be met in practice. There are, of courte, 
cases where it is not advisable to use discriminating cut-outs 
of any description. I have often had to advise engineers 
not to use discriminating cut-outs in positions where they 
had purposed using them. ‘This applies even to discriminat- 
ing cut-outs in which no spurious phase displacement has 
been introduced. The only condition that is liable to cause 
a cut-out, constructed to isolate a generator when ite field 
fails, to open circuit when doing useful work is that of a 
heavy current leading approximately 90° on the E.M.F. 
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As the condition would then be precisely the same as that 
of a failing field, it is apparently impossible to design a cut- 
out to discriminate Letween the two similar conditions. This 
appears, however, to be one of those remote cases which, as 
Mr. Field points out, one is not likely to meet with in 
practice. ö | 

I am afraid I must also disagree with Mr. Field’s remarks 
re reverse current devices for direct current circuite, For 
alternating current devices it is usually neccessary to use 
relays, because the forces available are insufficient to release 
а powerful switch-catch ; but it surely must be agreed that 
to use relays introduces complications that should be avoided, 
if possible. In the device Mr. Field shows, there appear to 
be three distinct circuits operating on each other. It is 
evident, there fore, that the relay proper may operate, but 
etill fail, if its contacts are dirty, to close the intermediate 
circuit; or, again, this intermediate relay may do its part, 
but yet fail to close the circuit through the tripping coil. 

And what is the net gain of the intrcduction of all these 
seemingly unneces ary complications? Apparently, all that 
is claimed is, first, that the power consumed in this device 
is 01 watt (! !), and, secondly, that the value of the reverse 
current at which it operates is-absolutely fixed. 

The latter claim is, to my mind, а most questionable 
advantage. In а properly-constructed direct-acting cut-out, 
if the device is for any cause not released by the current it 
is set for, the releasing pull will continue to increase as the 


reverse current increases until tle friction— or whatever it 


may be—that prevents it from operating is overcome. If 
the action of Mr. Field’s device were unaffected by a drop 
of pressure across the bus bars, there might then be some 
justification for departing from the simplicity of a direct- 
acting device, but he acknowledges that although the action 
of the 1elay is unaffected by a drop of bus-bar E.M.F., the 
tripping coil, which is far more important, since it is this 
that does the work, is entirely dependent upon this pressure 
being maintained. Being entirely unsupported by the 
series current, the tripping coil must fail completely if the 
pressure falls below a critical point. Mr. Field suggests 
that sufficient margin should be allowed to ensure that the 
tripping coil will operate with certainty at one-third normal 
bus-bar pressure, but tl ere ів no difficulty in making direct- 
acting devices to operate with certainty at far lower pres- 
sures than this, "Tis true that a heavier reverse current 
will be required to operate tke direct-acting cut-out when 
the bus-bar pressure is low, but there does nct appear to be 
any objection to this. The only thing likely to cause an 
appreciable drop of pressure is a heavy reverse current, and 
ав the former follows the latter, what advantage can there be 
in knowing that the cut-out would have been released with 
a much smaller current in epite of the fall of pressure, if it 
had been required to do so? Mr. Field euggesta that where 
possible the trip coils should be supplied from a separate 
source, but if a separate source were availab'e for operating the 
trip coils, it would be equally available for the potential 
supply of the direct-acting device. 

There is at last one point on which I am entirely in 
agreement with Mr. Field, and I most heartily endorse his 
recommendation that discriminating cut-outs, whether for 
alternating or direct current circuits, should be so con- 


structed that they will not be operated by any amount of. 


forward current. 


THE AUTOMOBILE SHOW AT THE 
CRYSTAL PALACE. 


Visrrons to the fourth annual Automobile Exbibition at the Crystal 
Palace, which opened on January 27th, will at once nctice its 
decreased proportions as compared with last year; this disappoint- 
ing feature is due to the decision of the Society of Motor Manu- 
facturers and Traders to migrate to Olympia, where they will exhibit 
in force during the current montb. 


As usual, the petrol vehicles far outnumber all other types. 


Bome heavy steam-driven wagons are on view, and a few electrical 
vehicles. Of the lat'er, the well-finisbed electric carrisges of the 
Er.éger Electric Carriage Syndicate, L'd., of 26, Victoria Street, 
B.W., occupy а prominent position. In these, each of the front 
wheels is driven by a separate 44 Н P. electric motor; the pinions 
on the motor-shafts are provided with fibre teeth and gear directly 
aon to ccnceentric toothed rings, fixed to cach driving-wheel. This 


arrangement gives a bighly efficient and noiseless drive. The:con- 
troller provides for six forward speeds and a reverse; two of its 
positions also allow of recharging the Latteries at 40 and 80 volts 
5 (giving а cortinuous braking effect), when descending 
hills. Separate mechanical and electrical brakes are also provided. 
The feur-seated carriage is provided with а 44.cell battery, and has 
a rad. us of 45 miles on one charge. 

The Scheele Electric Oarrisge Co., of 319, Oxford Street, W., 
exhibit specimens of their victoris-broughams and private omnibuses. 
The former vehic'es are provided with interchangeable bodies; 
two spring-surpended 5 н.р. motors drive through enclosed gearing 
on to the rear wheels, the controller giving five forward and two 
backward speeds. Foot and hand b.akes, and two electric brakes 
manipulated through the controller, are provided. The battery 
consists of 45 celle, and is distributed both in front and behind the 
carrisge ; it gives a range of some 50 miles running. 

The London Electro-Mobile Syndicate, Ltd., of Euston Buildings, 
N.W., exhibit one of their electric Stanhope phaetons, to seat four 
persons. This vehicle is also of the rear-driven type, the battery 
being arranged under the seats, at the back. 

Among the prominent exhibitors of accessories were Messre. G. T. 


. Riches & Co., of 4, Gray's Inn Road, W.C., who had on view a large 


selection of ignition devices, &c., inolüding the Eisemann high 
tension magneto and combination sparking plugs, for which they 
are sole agents. The Eisemann magneto replaces the accumulator 
and ocntact-breaker as ordinarily used for нт. ignition; it, how- 
ever, requires only one coil, and ordinary pattern sparking plugs 
are employed. 

The Watkins’ Patents Syndicate, of 157, Fenchurch Street, Е.С, 
exhibit the Caron low tension ignition device, an exceedingly 
simple and compact arrangement, consisting of a small four-pole 
magnete, from which current is distributed as required to the several 
ignition plugs. The latter each contain a magnetising coil, which, 
when energised, pulls up a small soft-iron core, this in turn drawing 
up a rod and breaking contact at the sparking point. 

The Ohloride Electrical Storage Co., Ltd, of 39, Victoria Stree‘, 
S. W, exhibit their Exide accumulator of 44 celle, as supplied for 
electrical vehicles, ignition cells carriage lighting sete, &c. The 
Lithanode (unspillable) cell», for motor ignitior, are shown by 
Messrs. Lorgetiethe, Ltd, of Harvey's Buildirg-, W.O. Messere. 
Vandervell & Co., of Chapter Work-, Willesder, N.W, exhibit 
samples of their С.А.У. ignition accumulator», electri: headlightr, 
&e., and Mesare. Peto & Radford, Ltd., of 55, Hatton Garder, ЕС, 
show, in addition to a large selection of ignition device”, accumu- 
latore, &c., various charging apparatus for accumulators, consisting 
ef small dynamos, primary batteries, charging boards for use on 
electric lighting circuits, and a new aluminium rectifier for charging 
from alternating-current circuits. 

Mesers. J. G. Statter & Co., of Newhall Street, Birmingham, 
exhibit numerous motor-car accessories, including sparking plugs and 
£coumulator charging apparatus, and Messers Kuettner & MacDonell, 
of 3, Adam Street, W.O., bave on view samples of electric lamps, &., 
for motor-cars. 

The most popular exhibit at the show is probably the Spyker car, 
on view at the stand of the British Automcb:le Commercial 
Syndicate, Ltd., in which all four wheels are driven; this 
arrangement, while it reduces the possibility of side slip, also intro- 
duces complications in combining the driving and steering of the 
front wheels. The exhibition closes on February 10th. 


OUR COAL SUPPLIES. 


Just over four years ago the Government appointed a Royal 
Commission on Coal Supplies.” The subj :ct was sub-divided thas:— 
(A) The resources of our cosifields; (B) Their probable duration ; 
(C) Possible economies; (D) The effect of export of coal on British 
consumers apnd the Royal Navy; (E) Maintenance under existing 
conditions of the competitive power of our c:al-mining industry 
with the ccalfields of other countries. 

The following are the main conclasions set out in the report 
(Part 1) which has just been issued :— 

The Coal Commission of 1871 reported tbe available resources 
in seams of 1 ft. thick and upwards situated within 4,С00 ft. of the 
surface as 90,207 millions of tons; the present Commission finds it. 
to be 100,914 millions, a difference of 10,707 millions. Between 
the two dates (1870 and 1903) 5,469 millions have been raised. 
Below the depth mentioned, there is estimated to be 5,239 millions, 
but it is uncertain as to whether, and to what extent, it can be 
recovered. It is pointed ont that the working of thin scams is 
practicable in more cases than formerly, because of the extended 
use of coal-catting machinery. : 

The most interesting section of the report from our point of view 
ів that relating to the possible economies. Here again coal-cuttin 
machines are mentioned, also high (xplosives, electricity an 
compres.ed air, improved methods of coking, &. It is shown that 
the evidence given before the Commissioners points to a future 
extension of central power stations, and the generation and 
transmission of power upon а large rcale. If such stations were 
established in close proximity to the collieries there would be 
nothing to pay on the coal in the way of railway 1ates, and the 
question would then be, not the cost of transport of coal, but the 
cost of transmission of power. 

“In this country canal: are but little used fır the conveyance of 
coal. The evidence shows that this is partly due to shortness of 
water and partly be:ause the railways afford a more direct, rapid, 
and convenient means of transport. The Aire and Calder Canal 
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has, however, proved cf great advantage to tke Yorksbire coa!- 
owners, especially fcr their shipping trade, and on the Continent 
in recent years great developmen's of the caral systems have been 
undertaken with а view to affording cheap water carriage." 

As regards possible economies in production of power, much may 
be done by usirg larger koilers and engines, and probably by steam 
turbines for engines of over 200 нр. 

" Gas engines are now established as the most economical of he at 
Motors, and it is said that if the average steam engine and boiler 
ir s'allation of to-day, with its average consumption of 5 lb. of coal 
per H.P.-bour, were entirely replaced by gas producers and gas 
eng ines the 52,600,000 tons cf coal, which it is estimated by Dr. 
B«ilby are consumed fcr power purposes at mines and factoriee, 
would be reduced to 11,000,000 tons. The possibility «f this 
‘enormous economy seeme to b» established by the results of many 
trials by which it is proved that power can be generated by gas 
engines in almcs' any locality and on almost any scale with the 
consumption of 110, (f average elack per 1. f. p. per hou”. The 
general introduction of gas engires and the vse (ef producer рле 
Oc uld not, therefore, fail to have an important effect upon our coal 
consumpt ion." 

Tbe econcmy obtained under certain conditions by producer 
gas, water gas, alcoho!, natural gas and oil is referred to:— 

“The conclusion we have arrived at as regards the use of oil 
fuel in this country is that which is exprees.d by Dr. Boverton 
Redwocd, when he said, ‘I think there will be certain relected 
applications of liquid fuel where the advant ges of employing 
such a fuel are especially obvious, Lut for snytbirg like general 
«mploymernt I cannot see where we are to look for adequate 
supplies.“ Mr. Beilby was also very definite on this point, and he 
thovght that no extensive use of oil fuel is likely to take place in this 
country as the home supply is inadequate, and the prices fluctuate 
too greatly; nor could he see how it would be post ible to import 
oil in bulk at a price suffisiently low to compete with coal 

After mentioning water power, the tides and peat, the Oom- 
missioners cay that they are convinced that coal is our only reliable 
воогсе of power, and that there is no real substitute. ‘There are, 
lowever, some possible scurces of power which may slightly relieve 
the demand for coal. 

Of the wastefulnets of existing methcds and of the necessity for 

economy there is no doubt. Vast as are the available 1esources, 
it mist be borne in mind that a large percentage of them are of 
inferior quality «r are contained in deeper and tbinner seams, 
Which cannot be worked at the present cost. It is true that in the 
past the introduction of economics has rot tended to decrease the 

: coneumption of coal, tut we anticipate that as the cost of mining 

increases, the advantage of usirg fuel with greater care will become 

‚ more apparent, and considerable economies will naturally follow. 

As regards the export of coal, the report rays :— 


“The witnesses gent rally were of opinion that the maintenance 


of a large coal export trade is of supreme importance to tke 
country and essential to the yro*perity of the coal-producing 
districte. It is eaid that the larger output rendered porsible by the 
export пасе enables the collieries to be worked regularly and to 
the fullest capacity, and (Гаї, the gereral and fixed charges being 
spread over a larger tcnosge, the &verage cost of working, and cor- 
sequently tke selling price to the British consumer, can be kept 
lower than would ke the case if the collieries were worked for heme 

- consumption only. It was pointed cut by scme of tbe witness s 
that coal is so essential an clement of outward cargoes that any 
diminution of our coal export must cause a rite in the import 
freights on goods, &:. The evidence shcws that a large quantity of 
the coal exported to foreign countries is destined for the ше of 
British ships ccaling abroad.” 

As regards the Navy, the Admiralty consider that our warships 
must, in existing conditions, still be supplied with best steam coal. 
The Commissioners report that In recent years many experiments 

* have been made in tte Navy with oil fue’, and the results are said 
to be promising, but the uncertaiuty of obtaining an adequate and 
regular supply m ust always be a sericus objection to the substitution 
on a large scale of oil fuel for coal. There seems, however, reason 
to believe that in the futbre oil fuel will be uted fcr auxiliary 
purposes in men-of-war, and internal combustion engines working 
with volatile oils have b:en successfally introduced for the pro- 
pulsion of small vessels. There is also the proposal to apply gas 
producers and internal combustion engines on board ship, and tkese 
being smckelegs will tend, if successful, to lessen the use of high- 
class Welsh steam coal.” 


NEW PATENTS APPLIED FOR, 


Dompiled expressly for thie journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 822, igh Holborn, London, W.O., and ast Liverpool, to whom ail 
-inquiries should be addressed. 


X35. '" A new or improved apparatus for ccndensirg steam and producing 
or generating electricity," E. L. C. МошАкр and G. Е. GRIFFIN. Januery 
16th. . 

859. ‘Improvements in electric storage battery ncgative pole-plates.”’ 
A. J. Bovrr. (E. W. Smith, United State.) January 16th. (Complete.) 

860. "Improvem: nts in ticlley heads for cverhead syrtem of electrical trac- 
tion." J. А. Oxe. Janus ry 16th. 

dt l. Improvemer ts іп or relating to apparatus for indicating const mp tion 
of clectric «nergy and loss of current.“ Е. МЕШАМ. January Itth. 
(Complete.) 

R43. “А new electrical im move ble cor tact- breaker and switch for ignition 
purposes on рео! metore, cil end gas engines.“ R. H. Jones, January 17th. 


— — o —Ó 


938. IMprovements їп electr'cal measuring instruments.“ F. Сохвар. 
Janu 17th. (Date applied for under Patents Act, 1801, January 20th, 1901, 
being date of application in United States.) (Complete.) 

934. “Improvements in apparatus for producing high potential electric dis- 
charges, particularly for igniting the charge of an internal combustion engine.“ 
A. H. NicBorsoN. January 17th. 

948. ‘* Improved construction of electric fuse or cut-out apparatus." A. B. 
Тени, January 17th. 

963. “Improvements in, and relating to, electric motors." M. Latour. 
(Date applied for under Patents Act, 1901, January 18tb, 1904, being date 
of application in France.) January 17th. (Complete.) 

964. “ Vapour electric apparatus." A. CHURcHWABD. (Date applied for 
under Patents Act, 1901, January 18th, 1904, being date of app!ication in United 
States.) January 17. (Com ,lete.) 

955. “Improvements in vap^ur electric appsratus.” S. Frerccson. (Date 
applied for ог дег Patente Act, 1901, January 18tb, 1604, being date of applica- 
tion in United States.) January 17th. (Complete.) 

956. Improvements in vapour electric epparatas.” H. I. Woop. Date 
applied f: r under Patents Act, 1901, January 15th, 1904, being date of applica- 
tion in United States.) January 17th. (Complete.) 
dE “ Improved semi-pcrtable electric band lamp." H. WiLLis. January 

th. 

1,004. ‘Improvements relatirg to dypamo-electric machines." W. D. 8. 
Brown and A.GREENWOOD. January 18th. 

1,009. "Improvements in electrical connections {cr secondary batteries or 
accumulatore.” С. P. Evigsun. January 18th. 

1,015. “Improvements in electrical accumulators or storage batteries.” A. 
GaLantiand R. Baggett. January 18th. 

1,017. ‘* Improvements in apparatus for the electrol; tio treatment of gases. 
A. LaBsEN. January 18th. 

1,022. ‘Improvements in eleotric switches." J.C. DEAR. January !*th. 

1,065. “Ісу rovements in incandescent ela сігіс light bulbs." M. C. BURT. 
January 19th. (Ci mplete.) 

1,072. ‘Incandescent e'ectric lampr." 
January 19th. (Complete.) 

1,079. “Improvements in electric distributicn systems applicable more 
especially to systems employed in train lighting. ALLGEMEINE ELERTRICOITATS 
GESELLSCHAFT. (Date applied for under Patents Act, 1901, January th, 1904, 
being date of application in Germany.) January 19th. (Complete.) 

1,120. "Improvements in or relating to electrical condensers.” J. Ri мек. 
Jones. January 204. 

1.1583. Improve ments relating to current-collecting devices of electrically- 
propelled vehicles." О. H. Batpwin. January 20th. 

1,154. “Improvements in or relating to devices for supplying current to elec- 
trically-operated vebicles." О. H. Влгруім. January 20th. 
siiis „A system of electric current generation." F. H. Lorine. January 

8t. 
sue " Electric igniter for motor gas lamps." F. G. Cater.” January 

8t. 
zit Improve ments in electric meters." 
st. 

1.224. Improvements in and relating to trolley retrievers for electric 
tranicars and the like.“ C. J. EARLL. January 21st. 

1.231. Apparatus for operating gas taps and electrically igniting the gas.“ 
J. G. LokRAIN. (Societe Anonyme des Allumeurs-extincteurs Automatiques, 
Switzerland.) January 41st. (Coinplete.) 


R. Grrow end G. H. Grnow. 


C. W. ATKINSON, January 


PUBLISHED SPEOIFIOCATIONS. 


C-pies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and as Liverpool, price, post 
free, 9d. (in stamps). 


1903. 
ELECTRo-CAPILLARY DETECTORS, RELAYS AND RECORDING APPARATUS, 
Armstiong and А. Orling. 19,063. September 4th. 


SySTEM or EI. CTI Motor CoNT ROI. The Briti-h Thomson-Houston Co., Ltd. 
(General Electrio Co.) 26,465. December 3rd. 

INSULATING ELECTRICAL CoiLs, CONDUCTORS AND THE LIKE. H.Chitty. 27,171. 
December 11th. 

ELECTRIC Circuits. W. H. Kelsey. 27,178. December 11th. 

Evectric Ioxitina Devices FoR ExpLoston Motors. R. Treskow. 97,522. 
December 15th. 


J. Т. 


Arc Lamps. A. Cotis. 97,000. December 10th. 
AUTOMATIC SUPPLY OF ELECTRICITY. F. J. Warden-S:evens. 27,316. Decem- 
ber l4th. 


TELEPHONE Systems. W. Fairweather. (Stromberg Carlson Telephone Manu- 
facturing Co.) 27,390. December lith. 


MEANS FOR BEPARATING AND BUPPOKTING ACCUMULATORS Prates. H. Leitrer. 


27,899. December lith. : 

STORAGE BATTERIES OR ELECTRICAL ACCUMULATORS. The Romanoff (London) 
Syndicate, Ltd. (Н. de Romanoff, France.) 77,783. December 18th. 

TELEPHONE TRANSMITTERS. W.Faitweather. (The Kellogg Switchboard and 
Supply Co.) 23,003. December 21st. 

EaRTH-INDICATING APPARATUS FOR TROLLEY STANDARDS AND OTHER PARTS OF 
ELECIRIC TRACTION Systems. The British Thomsor-Houston Co., Ltd, 
and A. S. Cobitt. 28,059. December 2!st. 

ELECTRICALLY ACTUATED MUSICAL INSTRUMENTS. 
December 22nd. 


W. K. L. Dickson. 28,188. 


1904. 


Gas ов Vapour ELECTRIC Apparatus. W. le Tall (G:opei-Hewitt Electric 
C>.) 1,261. January 19.h. 

ADJUSTABLY BURPENDING ELECTRIC LAMPS AND OTHER ARTICLES. С, G. Nepies- 
Clavering. 1,609. January 2204. 

INCANDESCENT ELECTRIC LIGHTING APPLIANCES, 
ruary 4th. 

Printing TELEGRAPH Receivers. J. D. White. 2,665. February 5th. 

AUTOMATIC Cincrir-BRTAKINd SAFETY APPLIANCES FOR USE IN TROLLEY WIRE 
Systems FOR ELECTRIC TnaciioN. J. Carter and A. Parsons. 4,918. 
February 29tb. 

AN ARRANGEMENT WHEREBY ORDINARY HOUSE ELECTRIC BELTS CAN BE USED 
FOR ELECTRO-MELICAL Purposes. A. Page. 8,378. Арг 12th. 

ELECTRIC SWITCHES FOR ELECTRIC CHRONOGRAPHIC OR TIME - RECORDING 
Devices. W. Wilson. 9,215. April 2182. 

AUTOMATIC ELECTRIC SWaTCH FOR THE INTERMITTENT LIGHTING OF ELECTRIC 
Laurs, on бкосьз or Lamps. C. T. Pounsford and F. T. Love. 11,105. 
May 18th. 

THERMO-ELEcTRIC Pins. I. Katz. 12,615. June 3rd. 


C. Schwabe. 2,829. Feb- 
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ELECTRICITY IN MILLS. 


I is frequently assumed that the Lancashire cotton mill, 


with its machinery arranged in a comparatively compact 


| form, does not offer any field for the introduction of electrical 
driving. The very compactness of mills of this description, 


combined with the fact that most of the machinery is run- 
ning at full power throughout the day, has in many quarters 
been deemed sufficient to prove that the existing method of 
power transmission—one or more large mill engines driving 
the various shafts by means of ropes or gearing—is the 
simplest, cheapest, and moet economical way of achieving 
the end in view. | 

It is certainly true that under these conditions electrical 
driving does not show to the best advantage; yet it is well 
to bear in mind that many similar mills in America and on 
the Continent are motor-driven throughout, whilst in 
Lancashire there has not yet been any practical experience of 
а mill entirely driven by means of electric motors. 

The advantages of motor driving under tbe prevailing 
conditions are not very apparent to the layman, and can only 
be brought out in their best light by actual trial, and for this 
reason electrical engineers in America owe much to the fact 
that in many of the firat mills electrically equipped, cheap 
water power was available, which in itself warranted the 
adoption of electrical driving. Having once tasted of the 
fruits of electrical transmission, mill-owners in that country 
were not slow to adopt similar systems, even in those 
mills where power was only available by iustalling special 
steam generating plant. Whilst in this way electrical 
driving has come to be looked upon as common practice in 
America, sight should not be lost of the fact that many of the 
Lancashire mills are working under extremely economical 
conditions—more economically, most probably, than prevail 
elsewhere—and that it remains for advocates of electrical 
driving to prove that they can give better results, whether 
in economy, increased output, or first cost, than are being 
obtained at present. | 

The paper read before the Manchester Section of the 
Institution of Electrical Engineers, on January 17th last, 
by Mr. Н. W. Wilson, entitled “ The Electrical Operation of 
Textile Factories," together with that read by Mr. Wood- 
house at Leeds à month earlier, and the discussions following 
both papers, are of interest as showing what results the 
electrical system has to compete against, 

The consensus of opinion would seem to be that an econo- 
mical mill engine cannot be surpassed from the point of view 


of economy, by generating electricity and driving the various 
floors or machines by separate motors. In other worde, the 
weckly coal bill will not be reduced by adopting electrical 
driving, and the advantages in favour of electricity have to 
be sought for in other directions. 

The first cost of an electrically equipped mill, including 
the necessary generating sets, is somewhat less than that of 
a mill arranged for being driven off oue engine, due to 
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savings made by being able to dispense with the rope-race, 
long lengths of connecting shafting, &c., and this advantage 
should command attention wben new mills are being laid 
down. Then, again, a perfectly steady drive is essential if 
* broken ends " are to be avoided in spinning the cotton 
this being one of the principal sources of loss in every mill 
—and it is found that a steadier drive is obtained where 
motors are used for driving the shafting, then is possible in 
mills driven off the ordinary mill engine. For this reason 
it is found possible torun the machinery at a higher average 
speed than is possible where some margin in speed has to be 
kept in hand to allow for the irregular turning effort of an 
ordinary low speed engine, and, in consequence, an in- 
creased output is obtained from mills electrically driven. In 
the case of weaving, the increased output is put at 4 per 
cent., whilst, in the case of spinning, up to 8 per cent. 
inorease in the output seems possible. 

Summing up. the chief advantages in favour of motor 
driving would therefore seem to be, first, a saving in first 
cost, and second, an increased output from the mill, due to 
the steadier drive obtained from electric motors ; and these 
two advantages alone should be sufficient to command the 
attention of those laying down new mills. 

А point which raised considerable discussion after the 
reading of Mr. Wilson's paper was whether, having decided 
on adopting electric motor driving, mill-owners should 
generate energy themselves, or purchase it from one of the 
power distributing companies serving their disti ict. Repre- 
sentatives of both the Lancashire and Yorkshire power com- 
panies were present, and took part in the discussion, but it 
cannot be said that they were able to make out much of a 
case for the purchase of power, in the face of figures which 
were given as obtainable by mill-owners themselves. The 
chief argument in favour of purchasing from the companies 
would seem to be the capital raving which the mill-owners 
can effect, thereby enabling them to spend this extra capital 
in their own business. | 

The whole thing resolves itself into a question of costs, 
and the shrewd Lancashire mill-owner is not likely to be 
tempted to save his capital, or to put it into his own business 
in the form of extensions to his mill, if the cost of energy 
purchased i8 excessive, and if the difference between the figure 
at which he can generate his own power, and that which 
he has to pay for it from an outside source, is an excessive 
annual charge on the capital necessary for providing this 
power. 

Trade may be bad in Lancashire, bnt capital is ueually to 
be found if the returns justify its expenditure, and there is 
no man more alive to the value of economies in bis 
mills than the Lancashire mill owner. He is not an 
engineer, but he appieciates more fully than many engineers 
the importance of low power costs per lb. of yarn spon. 


IN this issue we publish two articles 
| which are deserving of careful study from 
those who are anxious for the full measure of foreign 
electrical and other trade to come to the British manufacturer. 
In our further notes on Canadian electrical development, 
and also in the extracts from a business letter from Japan, 
will be found a few criticisms, emanating from men who are 
dailyin close touch with Шеке two markets The writera 
are men who know, fiom practical experience, some of the 
difficultiea that the Britieher has to face, and knowing 
what they do of British methods in commercial 
negotiation aud warfare, are anxious to utter a word of 
warning regarding certain imperfections which characterise 
the attempts at enterprise made by some of our manu- 
facturers utd traders and their agents. Our means for 
examining into the extent to which these strictures are 
deserved, are very meagre; we cau only ask those who are 
interested in electrical trade with foreign countries to 
thoroughly digest the criticisms, and profit by them in their 
future action, 


The Britisher 
Abroad. 


On Electrical 
Exhibitions. 


ELECTRICITY works engineers and 
managers have of late shown commendable 


| activity in the direction of local electrical exhibitions, This 


we regard as an eesential feature of any up-to-date electricity 
supply system which is endeavouring to popularise its com- 
modity with the local ratepayers who are its prospective 
consumers. А well-arranged and properly advertised display 
of lighting and heating apparatus and motors applied to the 
driving of everyday machines, is bound to be attractive at 
the present stage of electricity development, and it must aleo 
have a distinct educative effect, upon the great bulk of the 
community who do not know what electricity can do and is 
doing. Further, it brings the ratepayers into closer touch with 
the progress of a concern in which they are practically share- 
holders. Recent announcements bave shown that not only are 
some of the leading municipal committees holding. or making 
arrangements to hold shortly, such exhibitions, but several of 
the enterprising companies are taking similar measures. 
Indeed, in one case & company which has the control of a 
large number of supply syatems in different parts of the 
kingdom, is running a travelling electrical exhibition which 
with facility can be taken from place to place throughout the 
year. We have heard sufficient from electricity works 
engineers to judge that these local displays when, as we say, 
properly arranged and pushed, cannot be regarded ag money 
thrown away. 

But we bave heard that there is another proposal on foot 
just now of, perhaps, greater import to the electrical 
industry. No doubt the recent big gas exhibition at Earl's 
Court has had something to do with the origination of the 
idea, which is this: to hold an electrical exhibition in 


London on extensive lines under tbe auspices of the repre- 


sentative body of electrical manufacturers, and with the 
co-operation of many central station engineers in different 
parts of the kingdom. The proposal, it is true, has not yet 
gone beyond the embryonic stage, but 16 may be carried 
further at a meeting which is to be held on Wednesday 
next week, at 2.30 p.m., at the Hotel Cecil. While such 
an exhibition may be well-timed, and may bring highly 


. beneficial results to the electrical industry, it should not be 


supposed that it can in any way take the place of the small 
local exhibitions to which we have just referred. These have 
a function of their own—to bring electricity and its advan- 
tages prominenily before the general public, who would not 
dream of going many steps out of their way to inquire about 
the matter—far leas of going to London for the purpose. 

It will, no doubt, be borne in mind in the course of the 
deliberations, that this is the year of tbe Electric Tramways 
and Railways Exhibition, which is to open in July at the 
Agricultural Hall, Islington. 


Some time ago (ELECTRICAL REVIEW, 
October 28rd, 1903) we felt it incumbent 
upon us to refer to the much-to-be-deprecated practice of 
many financial and other papers accepting payment for the 


‘Company 
Meetings. 


publication of reporta of company meetings, and, at times, 


other matter. Everything of this description which is paid 
for, is, to our mind, advertisement, and should be clearly 
shown to be such, otherwise it is likely to be misleading 
to the public. No journal can maintain an independent 
attitude and give impartial, and, therefore, valuable 
criticism, unless it refrains entirely from the practice. Our 
own attitude in such matters ought to be pretty familiar 
to our readers by this time, but even nowadays we 
occasionally receive letters from different parta of the country 
requesting us to publish such and such an item of news, and 
inguiring our charge for this accommodation. 

It is not only the Press which is to blame for the hold 
which the practice of paying for the publication of meeting 
reports has obtained; the companies which give it their 
acquiescence are at fault as well. We are glad to see that 
the Times has spoken out plainly in regard to this matter, 
and we would suggest that tbe secretaries of all electrical 
and allied companies should very carefully scan its two 
articles which appeared on Wednesday of this week. We 
with the Times success in its crusade, and believe that it will 
bave the approval and support of every journal of honourable 
standing and reputation. 


r————€———————— M —————————— O—————————MÓ————MÀ——— IDES, 


Vol 56. No. 1,420, Fesauany 10, 1905] THE ELECTRICAL REVIEW. 


211 


SOME TESTS CONDUCTED 
WITH AN ELECTROLYTIC RECTIFIER AND 
MOTOR-GENERATOR. 


By HORACE BOOT, M.Iner.B.E., 


Consulting and Resident Engineer to the Tunbridge Wells 
Corporation. 


A SHORT time ago I had to make comparative tests of the 
electrolytic rectifier v. an alternating current motor driving 
а direct current dynamo, for the purpose of charging the 
accumulators of a large electric car. The amperes required 
for charging were 50, and the voltage 118 when the cells 
were fully c 

А 9-B.H.P. alternating current motor and Siemens con- 
tinuous current dynamo coupled direct were available, but 
it was found that 9 H.P. was insufficient for this purpose, and 
I therefore advised an exchange for a larger motor, or the 
adoption of the Nodon rectifier (sometimes called an electric 
valve). 

The makers of the alternating cufrent motor considered 
that nothing less than a 12-B.H. P. one would be sufficient for 
the purpose, although the continuous current dynamo 
showed an efficiency of 78 per cent. on test. It was there- 
fore apparent that the amount of energy taken from the 
alternating current mains, and measured by the supply meter, 
would be about 12 units per hour, which shows an actual 
efficiency of 49:1 per cent. after allowing for. losses in the 
motor and the losses in the dynamo. The mechanical losses 
were negligible, owing to the motor being coupled direct on 
tothe dynamo shaft. 

The cost of the plant to undertake this work would have 
been, if an alternate current motor were used :— 


The cost of a 19-H.P. motor € m eo £77 
The cost of a dynamo to give 50 amperes at 120 
volts... ess E T dist — or 
Foundations, fixing, бс. 985 es T "T 3 
Switchboard for operating the alternating and con- 
tinuous sides ... T un T piy sa 15 
The total cost of this plaut being... - £155 


The writer then decided to consider the installation of a 
* Nodon ” rectifier, and found from teats he conducted with 
this rectifier, that it would give 50 amperes at 118 volts 
continuous current, for an expenditure of 9 units per hour, 
showing the total efficiency to be 65 per cent. 

The capital outlay involved, as compared with the motor- 
generator, would be :— 


% Nodon " rectifier T den ne: sate .. £48 
Switchboard for same ... "m m is ves 15 

Transformer (or economy coil) with flve- way 
switch ve T NE idi sis FS 10 
Total ... ius .. £68 


For the benefit of those who are not familiar with the 
latest, type of electrolytic rectifier, a brief description may be 
pardonable. The valve in question consisted of :— 

Four lead cells with terminals at the top, the cells each 
containing a plate 12 in. long x 6 in. deep x { in. thick 
of an alloy of zinc and aluminium. The four lead cells are 
mounted in a polished teak frame, and there are two 
supporting rods on which the aluminium plates can be raised 
out of the liquid, or lowered into them. The cells are filled 
with a saturated solution of phosphate of ammonium up to 
within 8 in. of the top, so that it will be seen that the whole 
combination is exceedingly simple, cheap and effective. 
There is nothing to get out of order, and it is far pre- 
ferable to moving machinery, especially when it is 
remembered that this apparatus in nine cases out of ten 
has to be worked by an ignorant man. The size of the 
apparatus overall is 8 ft. 9 in. long x 2 ft. 4 in. broad x 
4 ft. 10 in. high. 

The course of the alternating current is as follows :—It 
passes in the positive direction from the plate of aluminium 
to the lead cell, where a film of phosphate of aluminium and 
zinc is formed ; this film offers an enormous resistance, and 
opposes the passage of the current, but if the alternating 
cotrent desires to pasa in the opposite direction — that is to 
tay, from the lead cell to the aluminiam plate, the realatande 


of the film is removed, and the current passes readily. It is 
quite evident that the two semi-phases of the alternating 
current will be in the same direction, and can therefore be 
utilised. Below is a diagrammatic sketch of the connections 
of the rectifier. | 


А 
«— «— 
— = == 
+- + 
B 
Fig. 1. 


The terminals А and B represent the alternating current 
terminals, and c and р the continuous current terminals. 
The thin long strokes represent the lead cells, and the thick 
short strokes represent the aluminium plates. 


Fra. 2. 


The rectifier, when made up, has & very business-like 
apj earance, and the writer has taken a photograph of the 
actual rectifier in use, which is reproduced in fig. 2. 

Fig. 3 representa an electric brougham and electric shoot- 


' ing car being charged by this rectifier. 


EVE E d. 2 
AE — 2 
pene” 
г C 
PT ` Sa = 
ЖАГ ТЫ >. 


TEL 


УЗ, 


Fra. 3. 


In the sketch (fig. 4) the pressures before and after con- 
version will be seen, starting with tbe alternating current 
bus-bars, the pressure between which is 220 volta, an economy 
voil is teed with steps to regulute the pre:sure, the maximum 


being 180 volts in thie inatance) which in the pressure ab the 


' check 
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alternating rectifier terminals a and в. The pressure 
between c and D available for charging the cells is 
118 volta. 

Owing to the writer's endeavonr to obtain the highest 
efficiency possible, а resistence was discarded, and it was 
found unnecessary, as the rectifier worked perfectly. 


Fic. 4. 


For the purpose of conducting an efficiency test on this 
rectifier, the whole of the energy used was measured by an 
Aron watt-hour-meter connected to the 220-volt alternating 
side, and another continuous current Aron watt-hour-meter 
was connected to the continuous current side of the 
rectifier, and readings were taken every quarter of an hour 
for a period of nine hours; the results were carefully 
and plotted on squared paper. Referring to fig. 5, 
the efficiency, temperature, in-take in Board of Trade unite, 
and out-take-in Board of Trade units, curves are shown; 
the efficiency includes the losses of the single winding 
transformer that was used : in other words, it indicates the 
amount of energy the consumer would be called upon to pay 
for to the supply authority, for charging his car cells off the 
alternating current supply mains at his own house, 


E W antl Ж, 
TEARRE 


po NN ae a 
311 Lx LL 
ИШЕ pr 


The efficiency of the rectifier was found to be in no way 
affected, no matter how long it was used continuously, 
provided the temperature did not exceed 120? F., above 
which temperature the efficienoy of the rectifier fell off at 
an alarming rate. The makers, in the larger sizes, provide a 
small cooling fan driven by the continuous current from the 
rectifier, to keep the lead сеПв cool, by creating а draught of 
cold air around them, and when this is done it is found that 
there need be no fear of excessive temperature rise. The 
efficiency curve includes the losses in the economy coil as 
well a8 the energy used to drive the fan motor, во that the 
results are the net efficiency. — . 

These rectifiers, or rather similar types, have been in use 
for some time, and show no signs of severe or costly deprecia- 
tion. The rectifier on which these tests were conducted 
has now been in constant use since October 14th, 1904, and 
shows no signs of any deterioration. There is a certain 
amount of evaporation taking place in the cells, but this is 
made up by adding distilled water, and occasionally (bat up 
to the present it has not been necessary) new solution, which, 
however, is quite inexpensive. 

The writer was curious to know whether the effect on 
accumulators when charging them by this method would be 
the same as charging them with an ordinary dynamo, that 
is to say, whether it would have any depreciatory effect on 
the cells, and the reply given by the Electrical Power 
Storage Co. is somewhat interesting, it being in effect that 


* they did not see any reason why it should make any 
difference whatever.” 

The instructions for working aresimple. When the alter- 
nating current is switched on, a slight gaseoua escape should 
be noticed, and if this is not taking place, the supply should 
be switched off and the electrodes rubbed with a piece of 
wood or glass-paper until they assame a light grey colour. 
The temperature of the solution should not exceed 50° Cent. 

When the charging has been completed, the current can 
be switched off, and the plates should be lifted out of the 
solution, as, if they are left to stand in the solution and 
the carrent is switched on again later, there is a heavy 
rush of current, and the rectifier will take some time in 
starting. This can be avoided by sliding the plates up on 
the rods out of the solution when finished with. 


WIRELESS TELEGRAPHY AND THE EMPIRE. 


By JOHN MUNRO. 


As our Government, in common with others, is now estab- 


" lishing wireless telegraph stations round the coast, it may 


not be amiss to consider the extension of the system to the 
whole Empire. There are submarine cables to the more 
important parts of the Empire, but many of them touch 
at foreign stations, and are liable to seizure in time of war. 
Cables may also be cut by hostile ships. The wireless tele- 
graph cannot be cut. It may be tapped, but the messages 
cannot be prevented from getting to tbeir destination. 
Moreover, it has been stated that the Government has 
purchased from an inventor a mode of secret correspondence 
by а cryptogram which baffles tappere. It would also appear 
from reporta of experiments and progress that some success 
in tuning circuits against interference has been attained, 
and it is likely that further advances will be made in this 
direction. 

It cannot be denied that the wireless telegraph is already 
capable of supplementing cables as an additional link of 
communication in time of war and as a means of directing 
ships at sea. The recent crisis with Russia and the war in 
the Far East have shown its value in ordering ships of war. 
Actual trials have proved that Poldbu can communicate 
with ships 1,500 miles away or more. Messages from 
America all the way have been published in the Times news- 
paper. Moreover, the United States Government has 
undertaken to install a wireless telegraph from Florida to 
Panama, with circuits over 1,000 miles in length. These 
facts are important for our purpose. It is not here a ques- 
tion of regular and constant communication so much as the 
transmission of occasional and emergency messages for the 
Imperial Service. 

It has been publicly stated that Poldhu has actually sent 
messages to Gibraltar, 1,300 miles or so, therefore a similar 

lant at Gibraltar could not only communicate with Poldhu, 

ut with Malta, about 1,100 miles, and a station at Malta 
could reach both Gibraltar and Cyprus, or if desired, Port 
Said. The stations at Gibraltar, Malta and Cyprus, all on 
British territory, would also reach British warships or otber 
vessels in any part of the Mediterranean. Stations at Cyprus 
or Port Said, and Aden, not to mention other ports, might 
cover the Red Sea. There are British islands which might 
serve as intermediate and relay stations between Aden and 
Bombay. There are others which would bring Calcutta into 
touch with Burmah and Australasia. The Seychelles, 
Mauritius, and various British islands of the Indian Ocean 
would connect Australia with South Africa on the one hand, 
and South Africa with Aden on the other. With regard to 
Hong Kong and Weibaiwei, they might be reached by sea 
if certain cruisers were fitted with powerful plant to act as 
relays at need in the chain of communication. Such cruisers 
might, in fact, serve as temporary links where permanent 
stations on shore were undesirable or impossible. 

Turning to the western hemisphere, and keeping in mind 
Imperial requirements, it is obvious that a station in the 
Azores would be valuable, since it could be reached from 
Cornwall or Gibraltar, and, in its turn, could communicate 
with Bermuda on one hand, and our West African 
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possessions on the other. With the help of St. Vincent, 
Ascension, St. Helena or other British possessions the system 
might be extended to Cape Colony. Such a station in the 
Azores would be provided by the Island of Canto, now 
offered for sale, and the Government might be well advised 
to purchase it. The advantage of Bermuda is, that it might 
communicate with Halifax, Nova Scotia and the Bahamas in 
the West Indies. The Bahamas could be connected through 
our West Indian Islands with Demerara on the south and 
Honduras on the west. Lastly, Honduras, through stations 
on the Galapagos and other British islands of Oceania in the 
Low and Cook's Archipelagoes or with the aid of ships, if 
necessary, might communicate with New Zealand—that is 
to say, Australasia—thus completing the girdle of the 
world. In such s way a chain of temporary or permanent 
stations for wireless messages might be established through- 
out the Empire. 


A BUSINESS LETTER FROM JAPAN. 


WE have received from one of our London readers an inte- 
resting letter which has been sent to him by a correspondent 
in Japan. Ав some of the remarks have a direct bearing 
upon the future of electrica! enterprise in that very up-to- 
date Empire, we make an extract or two therefrom. The 
writer says :— 

J expect things will go ahead tremendously after the 
war; in fact, all of us out here are of the same way of 
thinking, as they propose to give Europeans equal rights 
with the Japanese next year (1905), which means that there 
will be a large inrush of capital to work the only partially 
develo mining resources of this country, where they 
have the benefit of very cheap labour. Up to the present, 
want of security for one's money on account of one being 
unable to acquire property, and therefore hold mortgages, 
has prevented foreigners from investing capital here, as they 
otherwise would have liked to do." 

The correspondent continues:— 

* 'The Americans will be the people to derive the benefit 
from all this, as the British firms are 8o afraid of spending 
a penny to gain any business, and we are continually losing 
ground over here on account of this, It is very difficult for 
the Japanese to judge of the importance of a firm which ia 
established so far away as England, and they can only go by 
the offices and general appearance of the way the Agency is 
run over here. Naturally, if it is run on cheese-paring lines, 
they will be inclined to think that it is not of much 
importance, and as the silver key has a lot to do with business 
out here, they will not put business before those who 
will not entertain them and otherwise give them a good 
time.” 


CORRESPONDENCE. 


Letters received, after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


On Technical Literature. 


I quite agree with M. I. E. E.“ in what he says on this 
subject in your issue of February 3rd, p. 170. My experi- 
ence has been much the same as his with students and text- 
books. I always insist on my students doing a good deal of 
private reading, as well as taking full lecture notes. 

My lecture notes are compiled from a score or во of text- 
books and periodicals, and are continually being re-written 
and brought up to date, and I only ask my studenta to buy 
two books, one for the lectures and one for the laboratory. 

I guide the reading of the studente by keeping all the 
books in the college which treat of electro-technology in my 
private room, and lend them out to the students to read 
marked portions, and thus supplement their own text-book 
and lecture notes. 

Lecturer. 


Batteries with Reversible Boosters. . 


The letter on this subject in your issue of the 27th ult. 
is of timely interest. A suction gas producer plant with a 
battery controlled by a reversible booster appears an ideal 
installation for a small town, but there are a number of 
points about working with reversible boosters that require 
explanation, e.g.— 

1. Do reversible boosters permit of being left running by 
themselves all night on а comparatively light load without 
any attention ? | . 

2. Oan the battery be conveniently discharged if found 
necessary, without the booster working ? 

8. Do complications arise if a combined balancing and 
charging booster set is installed ? 


440 V. 


220 V. 220 v 


4. The charges and discharges being intermittent, is there 
any ready means of checking and comparing at stated 
intervals the amount of ampere- hours stored in the battery? 

. 5. For the purpose of keeping the capital expenditure 
low in a small three- wire installation, would it be feasible to 
work with a “half pressure battery (c) and a reversible 
booster ? 

6. Or, further, to couple directly with the charging booster 
(2) another machine (E) on the opposite side of the three- 
wire system, as is shown in the accompanying diagram ? 

P. B. 0. 


[There are immense possibilities in the use of suction gas 
plants combined with batteries, and using over head con- 
ductore, for the supply of small towns and villages, We 
may point out, however, that there is no necessity to adopt 
the three-wire system, with ite inherent complication and 
expense, for the lighting of a small town.—Eps. E. R.] 


Destructors and Electricity. 


Owing partly to the publication of a very instructive 


paper, read by Mr. W. P. Adams before the Institution of 
Eleotrical Engineers, public interest in the above question 
has been considerably stimulated. I think, therefore, that 
it may not be out of place to point out, with your kind 
permission, some misconceptions which may arise. 

There is à tendency in some quarters to estimate the effi- 
ciency of any particular destructor by the number of elec- 
trical units per ton of refuse, which are produced in the 
works where guch destructor is in use. 

The number of units produced per ton of refuse burnt 
depends chiefly on the following factors :— 

1. The calorific value of the refuse. 

2. The conditions as to day and night load, which deter- 
mine whether all the refuse is used for steam raising, or 
whether the destructor is working at full power, while the 
electricity plant is practically idle. | 

3. The efficiency of the electrical generating plant, which 
may require more or less steam per unit generated. 
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4. The efficiency of the destructor plant with its boilers 
and flues, 

5. Last, but not least, the efficiency of the management. 

It is, therefore, absurd to attribute to the destructor, 
either the whole credit for a good result in unite per ton, or 
the whole blame for a poor result, and this is demonstrated 
by the fact that you will find one destructor of a given make 
giving a very high figure, and another destructor of the 
make, bat under, different conditions, giving a low 

gure. 

One of the most important factors in the efficiency of a 
destructor, the cost of labour, is usually ignored when deal- 
ing with steam-raising results. In any destructor, increased 
steam-raising results can usually be obtained by putting on 
increased labour and “stoking in spoonfuls.” From the 
steam-raising point of view, the all-important question is, 
What is the cost of a ton of steam produced by the 
destructor in ordinary everyday work? Under the heading 
Steam from Refuse and its Cost," the Electrical Magazine 
published on April 26th, 1904, some interesting figures 
showing the cost of labour per ton of steam, as well as the 
evaporation per pound of refuse, at a number of combined 
stations. It was shown that those stations where the 
highest evaporative resulta are obtained are not always the 
most economical, owing to the large expenditure in labour, 
and it is noteworthy that among those stations where 
the utilisation of steam is complete, the best result came from 
Fulham. 

If the destructor produces a supply of steam at a 
reasonable cost for labour, it is for the electrical department 
to utilise that steam, and the credit for good results and the 
blame for bad results belong by rights to the engineers who 


are responsible for the construction and management of the 


whole combined works, aud not to the maker of any par- 
ticular part of tbe installation. I think that if the above 
facts were more generally recognised, it would be in the 
interest alike of electrical engineers, destructor builders and 
the public, and would tend to discount a good deal of 
humbug. 
F. L. Watson, A. M. I. C. E. 
Leeds, January 8181, 1905. 


Telephones. 


I have recently put up two telephone lines connecting a 
central office to two points about 14 and 2 miles away 
respectively. At the central office I have a separate tele- 
phone instrument on each line with a switch to connect the 
two lines together, if necessary, and both instruments are 
connected to a common earth plate (see sketch). 

Both telephones work well, except that a conversation on 
one line can be heard on the instruments of the other line 
when the switch is open. 


Is this due to induction, and, if во, can any of your 
readers tell me the best way of overcoming this trouble? 
The line wires are run on poles witb porcelain insulators, 
and for а good part of the distance both wires are on the 
same pole. 

M. G. 

[The result described is undoubtedly due to induction ; 
this cannot be cured unless twisted metallic circuits are used. 
—Ens. Е.К.) 


Wireless Telegraphy and War Correspondence, 


My attention has been drawn to certain statements in your 
issue of January 27th, under the heading of © Wireless 
Telegtaphy and War Correspondence,” Apparently th 
writer o! the artila bad noh renn my lehteF to the Yume? o 


eee 


22 К д * -- 


January 21st, wherein I stated that the speed of working of 
Marconi instruments is the speed at which the fastest sound 
reader can take messages. 

Capt. James intimated in his lecture, and in his reply 
on the discussion, that be had had an opportunity at the 
New York yacht races in the summer of 1903 of comparing 
the working of what is described as the De Forest system 
with that of other systems. He stated that both on tbe 
score of speed and tuning he found the De Forest system 
superior to other systems ; he stated that the speed of all 
the other systems which he had investigated was only 10 or 
12 words a minute, and that the speed of the De Forest 
was from 30 to 85 words a minute; and he gave what he 
considered evidence of his oontention that, with the De 
Forest system, good tuning can be obtained. 

As the reporting of the yacht races for the Associated Press 
was carried out by Marconi instruments, presumably the 
Marconi system is included in Capt. James's expres ion “ other 
systems.” I must point out, therefore, in the first place, 
that Capt. James had no opportunity of witnessing the 
working of the Marconi system at the yacht races in 1908 ; 
he bad no means of ascertaining the speed at which we were 
working ; and the only knowledge available of the results 
of the working was from the publication by the Associated 
Press of the news transmitted by us and sold to the Asso- 
ciated Press under our contract with them, 

As long messages were transmitted and published, and as 
the Associated Prees paid us for the news, it may be pre- 
sumed that, from a commercial standpoint, our working at 
the yacht races was a success. Whatever the resulte, how- 
ever, Capt. James had no means of judging of their value, 
except from the accounts published by the Associated Press 
of the races from messages transmitted by our system, and 
those accounts were themselves evidence of the successful 
working of the Marconi instruments. 

Secondly, the speed of the Marconi system is not limited 
to 10 or 12 wordsa minute, Given practically unlimited 
speed of transmission—and with automatic working, the 
speed of transmission can be made very much more than the 
30 to 85 words a minute spoken of by Capt. James—the 
working sped of tbe Marconi system is limited solely by 
the capacity of the operator at the receiving station to read 
by sound; and if anyone could produce a sound-reader 
capable of reading at 50 words a minute, we should have no 
ш in showing Marconi instruments working at thai 
gpeed. 

The only Marconi working which Capt. James has had an 
opportunity of witnessing, was with recording instru- 
ments. These work st a bigber speed than the 10 to 12 
words a minute which he mentioned, but in any case a com- 
parison between recording and sound reading instrumenta 18 
misleading. When we work with sound reading instru- 
ments, our speed is anything from 30 to 35 words a minute, 
and 1 if an operator can be found who can read more 
rapidly. 

Thirdly, what Capt. James regards as evidence that the 
De Forest instrumente are immune from interference 15, 
strictly speaking, no evidence at all. He began his paper 
by saying that he had no technical knowledge of wireless 
telegraphy, and to this fact must be attributed the concla- 
sions at which he arrived as to the evidence of immunity 
from interference in the working of the De Forest instra- 
ments in the East. 

Capt. James admitted that the De Forest instruments 
were interfered with when within a mile of other statione. 
This is not evidence of good tuning; nor is it proof of g 
tuning to assert that the De Forest instruments were 
unaffected when more than a mile from the other statione. 
In the first place, there is no evidence that the other stations 
were working when the De Forest instrumente were 
unaffected ; and, secondly, if the other stations had been 
working, absence of interference with De Forest instruments 
more than a mile away is not a result to boast about. 

Mr. Marconi, in 1901, when be employed the words 
which you quote with regard to tuning, did not“ prema“ 
turely adumbrate a possibility,” but stated a fact—a fact 
witich has been demonstrated commercially, not for в few 
days or weeks with an experimental installation under con- 
ditions which are not well a&certained, hor evan defined by 
ths p*raen who purpotts ho Насагіћа phem, Mut for sevara 
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years in daily commercial working, under circumstances 
which admit of careful tests being made by independent 
ng. | 

Mr. Marconi’s claims to success in syntony are based upon 
the evidence of independent experte, and tests have been 
made under circumstances which do not admit.of the oon- 
clugion that the results obtained were due to causes other 
than tuning. With two instrumente—not one mile apart, 
but within a few feet of one another—two distinct messages 
are simultaneously transmitted to two similar instruments at 
the receiving station, these instruments also being within а 
few feet of one another. 

This test has been repeatedly made in the presence of 
Government experts, who, ав may be gathered from the con- 
8 quoted below, have been thoroughly ratisfied with the 
resuita. 

A further test, which by some people would be considered 
а more severe one, is a teat which has also been carried out 
by independent experte. At Poldbu we have a very 
powerful station, capable of transmitting messages across the 
Atlantic. At the Lizard, 7 miles off, there is another 
station, used for the ordinary work of communication with 
Bhips at sea. Messages from this Lizard station can be 
received at a smell station within a few yards of the Poldhu 
station while Poldbu is sending messages across the 
Atlantic. | 

The writer of your article states that he has no difficulty 
in understanding my objection to the character of the lecture, 
the suggestion being that the lecturer had clearly established 
the superiority of the De Forest system, both on tbe tcore of 

and tuning. Accepting Capt. James's statement 
with regard to the speed of the De Forest ins'ruments, I 
deny emphatically that the speed of the Marconi instruments 
is limited to 10 or 12 words a minute ; on the contrary, we 
can transmit as fast as anybody can read by sound, which is 
about 30 to 85 words а miuute; and no one with even a 
rudimentary knowledge of wireless telegraphy would accept 
as evidence of good tuning the facta put before the Society 
of Arta by Capt. Jumes at his lecture. 

There are, however, large numbers of the uninstructed 
. public—including, apparently, the chairman, Sir William 
Preece— who are readily misled by such statements; and 
although Capt. James began his lecture by stating that he 
аа no technical knowledge of wireless telegraphy, it did 
seem to me pertinent to inquire to what part of the results 
obtained he attached importarce. 

His answer was, in effect, the speed and the tuning. The 
speed claimed is nothing more than can be achieved by any- 
one with sound-reading instruments ; the evidence of tuning 
simply showed the bad result that within a mile of other 
stations the De Forest insti uments were interfered with, and 
did not definitely show that outeide a mile of other stations 
the De Forest instrumenta were free from interference. 

The Marconi companies have at the present time contracts 
with the Admiralty, the Post Office, the Italian, Canadian, 
Belgian and Newfoundland Governments, and with Lloyd's. 
There are over 50 first-class passenger ships on the Atlantic 


alone equipped with our apparatus, including German, 


French, American, Italian and English liners, We are, I 
believe, the only company working wireless telegraphy com- 
mercially, in the seuse that we transmit the messages of the 
public on payment of a fixed rate. Our instruments have 
been working commercially for Press purposes, and for the 
transmission of the messages of the public, for several years, 
over distances 10 times those claimed by Capt. James for 
the De Forest instrumenta, in almost every latitude, from 
shore to shore over water, from ship to shore, from one point 
to another over land, for almost every conceivable purpose, 
not experimentally, bat serving a need of the public, in 
some instances in substitation for cables: and yet, anyone 
has only to erect a wireless telegraph station which is a more 
or less good copy of instruments we regarded as obsolete 
four years ago, and to send messages over 50 or 60 miles, to 
receive considerable notice from the Press, and even from 
scientific societies. 

.We hear of German systems, yet the German liners are 
equipped with the Marconi system; we hear of French 
apparatus, and yet the French liners carry ours; we hear of 
Italian inventions other than the Marconi, and yet the 
Italian liners are fitted with the Marconi instruments ; we 


hear of American systems (even of the De Forest), and yet 
the ships of the Trust, as well as the English, French, 
German, Dutch, Canadian and Italian vessels, all have our 
system. But still we are told that, while Marconi is occupy- 
ing himself with dreams of trans-Atlantic telegraphy, other 
persons are applying their “ new systems” to the “ legiti- 
mate end of wireless telegraphy—ship to shore com- 
munication.” | 

And although for geveral years we have carried on а very 
big wireless telegraph business which, without good tuning, 
would have been impracticable, Marconi still“ adumbrates 
a possibility,” and De Forest, with an experimental instal- 
lation which cannot work within a mile of other stations, 
* hag solved the great difficulty of syntony.” 

Н. Cuthbert Hall, 
Managing Director, 
MaRooNI'8 Winacess TELEGBRAPH Co., LTp. 
London, E.C., February 7th, 1905. 


Is Steel Conduit Wiring Doomed 1 


We have followed with interest the correspondence which 
has appeared in your columns regarding the above matter, 
and in reply to Mr. Moss’s inquiry, would вау that we are the 
sole British agents for the Bergmann Co., of Berlin, and can 
supply this tubing; in point of fact, it was introduced on 
the Continent many years ago by the Bergmann Co. 

We are sending some samples of this tubing to you, Mr. 
Editor, as you have for a long time taken an interest in 
wiring questions, and particularly the question of interior 
conduit wiring, on which во much depends. 

Adnil Electric Co. 
s F. G. Кавтвонмав, Manager. 

London, February 6th, 1905. 


[This correspondence is now closed.—Ens. E.R ] 


A Bogus Inquirer. 


If it be not already too late, may we warn other 
electricians against a gentleman giving the name of Dr. 
Bayliss, Holmewood, Folkestone, (an address which does not 
exist), and a reference to the London and County Bank 
(which has no branch at Folkestone). Не is inquiring for 
un installation of electric light, and will patiently waste quite 
a lot of time in the process. At the end he discovers that he has 
not got enough money for his railway fare, and would fain 
borrow the deficiency. No one is likely to lend it to him, 
but the loss of time before he comes to the point is annoying. 


W. A. S. Benson & Co. Ltd. 
New Bond Street, W., 
February 7th, 1905. 


Tabloid Electricity. 


The suggestion of “ Greeahorn," in your issue of the 20th 
ult., to ** bring electricity round on a cart, and deliver it at 
the door, like the daily milk," was, I believe, tried about 20 
years ago. I remember, when a student, in 1884, at the 
Hanover Square Electrical Engineering School, that the 
late Mr. Desmond Fitzgerald did attempt а system of this 
kind with his Litbanode battery. Probably, if some one who 
then worked with Mr. Fitzgerald could be discovered, he 
would be able to say to what extent the scheme was 


successful. 
" Frank Broadbent. 


4, Queen Street Place, E.C. 
February 7th, 1905. 


— . ——.—̃—.—.̃.—.̃———— 


Calcium Carbide as an Explosive. —A paper suggest - 
iag the employment of calcium carbide as an explosive,“ or dis- 
ruptive agent in mining, was read before the Académie des Sciences 
recently by M. P. 8. Guédras. In bis experiments the rock was 
drilled, and charges of 50 grammes, which generated 16 litres of 
acetylene, were used. The effect produced was а loosening of the 
rock, so that it could be easily broken up with pick or hammer. 
No projection of the broken masses took place. From his experi- 
mente, the author concludes that calcium carbide is ац “explosive ” 
which should be usefal in warfare. 
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PARLIAMENTARY. 


HAMMERSMPTH, Crry AND NORTH-RAST LONDON 
RaiLWAY BILL. 


Tum Bill, by which it is sought to construct a tube railway about 
20 miles long, came before Mr. Campion, the examiner, on Feb- 
ruary 1st, for proof of compliance with standing orders. Several 
memorials had been deposited against the Bill. 

Mr. Brown (Parliamentary agent) first alleged, on bebalf of the 
opposition, that standing orders had not been complied with 
inasmuch as the plans deposited with the Chelsea Borough Council 
were not copies of the plans deposited at the Parliamentary offices. 

The Town CLERK of Chelsea gave evidence to the effect that 
plans were deposited with him prior to November 30th, and on 
December 6th a Mr. Newell called and asked to insert certain 
numbers on the plans. He made no objection, but made a note of 
the proceedings. He did not oppose the Bill officially. . 

Mr. Кикнврү, who appeared for the promoters, said his con- 
fention was that on November 30th the plans were the same. 16 
was time that they were supplemenfed, but he withdrew the 
correction. 

Mr. Brown submitted that it was a serious matter. The plans 
when deposited were the authority to the promoters to take certain 
lands. If the number on the plan was not shown in the book of 
reference, then tbe promoters would have no right to take the land. 
He confessed tbat he saw no difference between altering the 
deposited plans and altering the title deeds of the company. He 
contended that the plans deposited with the Town Olerk of Chelsea 
were not copies of those deposited in the Parliamentary offices on 
November 30th; and, further, that the book of reference was 
deficient, as it did not give the names of owners and occupiers in 
Chelsea. He ventured to suggest that the Examiner should not 
merely report a non-compliance, but that it was of serious import- 
ance that in some way it should be brought to tbe notice of the 
House. He had the Olerk of the Peace of the County of London 
who would show that similar alterations were made in the plans 
deposited with him, and in this case the plans had to be deposited 
in duplicate, and one copy was sealed. The result was, that the 
alteratior s were only made in the copy open for public inspection. 

The ExaxrxmR said Mr. Brown was entitled to a non-compliance 
in respect of this matter. 

Mr. KzNNEDY said it was perfectly competent for the promoters, 
if they discovered an error in the deposited plans, to deposit sup- 
plementary documents. In this case the referencer, having dis- 
covered an error, endeavoured to correct it in an inefficient way. 
He did nothing criminal, but he did not do it properly. He asked 
to withdraw the supplementary documents. 

The Examiner said the objectors would be entitled to a non- 

compliance, and he should use words in his report setting out the 
circumstances, but be should not say that in his opinion there had 
been а misdemeanour. 
Mr. Brown next alleged that the promoters had failed to comply 
with the Standing Orders, inasmuch as they had deposited the whole 
book of reference in Chelsea instead of а section. He urged that in 
the case of railway Bills it had been held that only sections of the 
ref:rence should be deposited, so that owners of property could 
without difficulty find if they were affected. 

The ExAMINEBR held that the promoters had deposited the section 
of plans and refused to sustain the allegation. He also struck ou 
the allegation that the promoters had improperly deseribed certain 
property in Westminster wrongly on the ground that the allegation 
was defective. 

Mr. Campion continued bis examination of the Bill on the 2nd 
and 3rd inst., and a great number of allegations were gone into, 
which in a few mivor cases were sustained. 

On 6th inst. the Examiner concluded his examination of the Bill. 
The promoters admitted that they had failed to deposit with the 
Pay master-General the sum of money required under the Standing 
Orders, and on this the Examiner will also report a non-compliance. 

The Bill will now go before the Standing Orders Committee, who 
will decide whether it shall be allowed to proceed. 


Great Northern, Piccadilly and Brompton Railway (No. 2 Bill). 
This Bill came before Mr. Campion, the Examiner, for proof of 
compliance with Standing Orders, on Monday. Memorials alleging 
non-compliance had been deposited by the Marquis of Salisbury 
and Bir Walter Phillimore, but an arrangement having been come 
to between the parties, there was no opposition, and the Bill will 
therefore go forward for first reading. 


Metropolitan Water Board and Private Bills, —The Metropolitan 
Water Board has decided to petition against the following Bills 
unless the promoters agree to insert clauses for the necessary and 
proper protection of the Board's mains, pipes, and general distribu- 
tion works :—London Southern Tramways Co., Ltd.; Metropolitan 
Electric Tramways; Great Northern, Piccadilly and Brompton 
Railway, No. 2; Charing Crosr, Euston and Hampstead Railway; 
Hammersmith, City and North-East London Railway; Baker Street 
and Waterloo Railway; North-East London Railway; Croydon 
Corporation; Metropolitan Pneumatic Dispatch Co.; Administra- 
tive County of London and District Electric Power CO.; Hast 
London and Lower Thames Electric Power Co.; County of London 
Electric Supply Oo., Ltd.; Metropolitan Electric Supply Co., Ltd. 
(Acton District). 


Street, said he had made an 


LEGAL. 


Parties v. Kinestos, MILLER & Оо. 


Mn. Justion RrpLEY sitting, with a special jury, in the King's 
Bench Division on Monday, and the two following daye, heard an 
action by Mr. Lionel Phillipe Mesers. Kingston, Miller and 
Oo., contractors, of Oxford Street, for damages for alleged negligence. 
Plaintiff contracted with the defendants to erect for him а tem- 
pur supper room at the back of his house in Grosvenor Square 

July, 1903, when he was giving an entertainment, for which 
Madame Melba and other artiste had been engaged. Ол the night 
of the entertainment the room was burnt down, in consequence, 
as plaintiff alleged, of defendants’ negligence. 

Sir Edward Clarke, K.C., Mr. Bankes, K.O., and Mr. Graham 
appeared for tbe plaintiff, and Mr. Dickens, К.О, and Mr. G. 
Wallace for the defendants. 

Bir E. Cramkm seid the supper room was erected on the 
leads covering the lower part of the premises. The defendants 
handed over the construction of the room itself to Messrs. Simmons 
and Bons. All they did themselves was to supply chairs, silver, 
glasses and other materials for the supper. The supper room 
was а wooden structure, covered and lined with canvas and hung 
with art muslin, and lit by electricity. It wasa most fortunate thing 
that the fire occurred when itdid. Had it taken place later, there 
would probably have been & most appalling disaster. Just before 
half-past eight the lights were turned on for Mrs. Phillipe to see the 
effect. She went back at once into the house for dinner, but before 
she got to the dining-room there was an alarm of fire, and in 
10 minutes the structure was destroyed, and the house itself was 
only saved with difficulty. The workmen had to fly for their lives, 
and were unable to save their hats and coats. 

The evidence of Mr. and Mrs. Phillips and Mr. Miller, manager 
of the defendant firm, taken by d tion, was read. The latter 
stated that he knew nothing about electricity, and could say 
nothing about the lighting, which was entrusted to Messrs. 
Simmons. 

Mr. T. J. RogKz, of Rorke Bros, electrical engineers, Jermyn 
n after the fire. He found 
that there had been 155 lamps, of which 18 were full-sized electric 
lamps, and there were four electric fans. There were altogether 


eight double-pole safety fuses—19 8-c.P. lamps to each pair of fuses. 


The fact that there were a large number of lamps upon one circuit 
increased the risk of fire. A recognised allowance was 10 lamps to 
each circuit, and this should not have been exceeded. m 
samples which he took away he found that there were four ocon- 
ductors, each containing 70 strande, brought into each miniature 
lampholder. In employing the looping system in tuch circum- 
stances great care was necessary, as if one or more wires were left 
loose, the holders being so small and the openings so close together, 
a short circuit was almost sare to be setup. In short, the system 
employed gave 137 points of danger. The risk would have been 
enormously reduced by wiring the lamps two or three in series, and 
there would have been no difficulty in doing that. He should never 
obi gaat an arrangement of hanging 200-volt lamps among 
muslin. 

Oross-examined : The looping system was not dangerous in itself, 
but became so when miniature lampholders were used. If the 
lamps had been 5-0.р., it would have been improper to have a 
circuit of 20 lamps at а voltage of 200 and a current of 2 amperes 
with two fuses, one in each wire, because the amount of wire and 
the loose ends in the lampholder bad to be considered as well. If 
there had been 10 lamps, the fuse could have been smaller, and 
would have gone with more ce:tainty. 

Further cross-examined, Witness said the looping system was 
adopted tosavetine. In any lamp, whether used in the tree or the 
looping system, there must be points of danger because: the wires 
must be bare where they went into the porcelain. There would be 
the same danger in a lamp with two wires instead of four, but to a. 
less extent. The result of a short-circuit would be a flash and а 
miniature explosion, and the fuse would go, usually instantaneously, 
but not always. 

If you took care to take the insulated wire inside the lead, 
as we did, there could be no flash outside the cover. Having 
regard to the fact that our wires were protected in this way, is 
the looping system more dangerous than the tree?—The looping 
system used in a modified manner with large lampholders is not 
dangerous, 

Supposing the distribution of the lamps does not increase the 
amount of current beyond the normal, how does it matter how 
you distribute the current ?—From the point of view of tho fuse 
going it does not matter. 

Why do you want more than one fuse at each pole ?— Because 
you can toen use а much thinner wire, and that makes the system 
safer. When the fuse goes the fault that has caused it to go ma 
at the same time cause a fire. | | 

Not if it is in the holder ?—Yes, it will. 

The risk is the same in every system. Do you'agree with that? 
—Not in such a structure as this, when one must haye had the fuse 
wires thinner. 

The rales of the Institution of Electrical Engineers say that you 
can haye three amperes, and во long as you do not exceed that, all 
you require is a fuse on each pole. I point to the rules of the com- 
pany supplying the place with electric light. 

Do you disagree with the rules of the Iastitution ?—When lamps 
are used among drapery, yes, I do. The rules were never drawn 
up for temporary lighting. Witness added that his theory was that 
there was a flash in one of the lampholders which communicated 
m the muslin, or it might have run back on the silk covering of 

e wires. 


\ 
— — — . . — 22 D 


Vol. 56. No. 1,490, Pasavany 10, 1908.) THE ELECTRICAL REVIEW. 


217 


Re- enamined: In each installation, if everything was done per- 
fectly, there was no fire. Fire occurred when something was done 
imperfectly. Some systems increased the risk of danger, because 
of the possibility of something being done imperfectly. The system 
adopted in this case was one in which the risks were great, and the 
large number and small size of the lamps increased tho risk. 

Col. Crompton, C.B., R. B., M. I. O. E., &., said he had also made 
an examination after the fire. He should say that the fases, though 
sufficient for а safe system, would be а source of danger, and would 
not protect the system employed in this case.. Fuses were no pro- 
tection in the case of а short circuit, which occurred when two very 
small wires—No. 40's in this case—formed a bridge or short 
circuit across the terminals of the lamp. He had, himself, 
prepare’ ап installation similar to one of the circuits used 

the present case. He had wired it as carefully as possible, 
but immediately he switched on a current of 200 volta, there was 
an explosion in one lamp, and it set light to a piece of cotton wool 
2 in. away. He put in a new lamp and switched on again, when 
another lamp went in tbe same way. Не repeated this а third 
time with the same result. The cause was that it was а moral 
impossibility to twist 140 No. 40 wires, and push them 
into the small hole in the socket without leaving one or two behind. 
A slight movement or oscillation of the lamp brought the loose 
ends into contact, and caused an explosion. It was not possible to 
ensure safety in using this system with small lamps. It introduced 
& maximum of risk. In his model installation, in no case did the 
fuse go, though he used a 7-ampere fuse. The fact of the point of 
danger being under the cap was an additional objection. When 
there was drapery near incandescent lamps, great additional pre- 
cautions must be taken, and the possibility of a flash of any 
description must be diminished as much as possible It was for 
that reason, that he was eo strongly of opivion that the looping 
system should not be allowed in a case of this kind. The cap 
would afford no protection. It acted as a gun, projecting the 
flash in une direction, and rather further than if there was no cap. 

Cross- examined: He had never heard of the looping system being 
used with very small lamps. 

Do you suggest tbat it would be gross ignorance in an electrician 
of experience if be said tbe looping system could be safely used ?— 
Yes. Itshould only be allowed, if at all, where there was no risk of 
dangerin the case of а flash. The looping system used in connection 
with small lamps was not contemplated when the rules of the 
LE. B. were drawn up. It was only introduced as a slipshod 
practice of wiremen two or three years ago. 

A circuit was here handed up in which calico was twisted round 
the oond uctors. 

The WiTNZs8: This is very interesting. I did not know it had 
calico twisted round the whole length. That is what caught fire. 
You have given me information which I was unaware of before. If 
that resembles exactly, the circuit put up, I have an additional 
reason for saying it was diabolically dangerous. 

Would not the fault, if any, have shown iteelf during the previous 
tests ?— No, it does not follow at all. It is entirely a matter of 
chance when the lamp goes. Teate are useless. 

Re-examined: He did not think any fire insurance inspector 
would have passed this arrangement. 

Expert evidence was also given by Mr. Jas Swinburne, M.I.E.E. 

For the defence, evidence was given by SAMUBL WaAITES, fare- 
man in the employment of Messrs. Simmons Bros, who said the 
whole of the fittings were put together and tested in the shop for 
half-an-hour. There were six circuits of 20 5-с.р. lamps in the 
room, and there were in addition some eight on the staircase. 
There were in all 18 single-pole fuses. Witness went into the 
room with three assistants after the ligbts had been turned on. 
One of the men said, "I smell something burning. Switch off.” 
Witness immediately switched off, and looking up saw a black 
patch, the size of the palm of his hands on the muslin. Не had 
previously noticed that smoke was coming from the direction of the 
electric fan which was working at the time. The man beat on the 
muslin with his bands, and it at once burst into flame, 

Oross-examined : There would probably have been no flame if 
Brown had not beaten upon the muslin. Simmons Bros. carried on 
business at Newton Street, High Holborn. He denied that 
plaintiff's butler pointed out to him that there was a danger of fire, 
and that he replied that there was none, and further that if set 
alight the muslin would not blaze. He was, however, of opinion 
that it would not blaze. He had never seen muslin ablaze before. 
Until he saw it ablaze he was convinced that it would not blaze. 

Re-examined: He had to enter and leave the premises by way of 
the harness-room, and he remembered seeing a fire in the harness- 
room at tea-time. He could not say where the smoke came from 
that was drawn into the room by the fan. 

( To be continued.) 


(The remainder of our report will appear next week. On 
Wednesday the jury returned a verdict for the defendants on both 
the claim and the counterclaim. Judgement was entered 


accordingly. ] 


O'ConxoB v. Тномрвон & Co. 


On the 2nd inst., at Manchester Assizer, before Mr Justice Walton, 
the case of O'Connor v. Thompson & Co. was heard. The 
plaintiff, a labonrer employed by the British Westinghouse Electric 
and Manufacturing Oo., Ltd., was engaged in loading scrap iron, 
supplied by the defendants, into a cupola, when an explosion 
occurred, plaintiff as a result losing the aight of his right eye and 
injaring that of his left. 

It was asserted by plaintiff that an unexploded cartridge such as 
was used for breaking up scrap iron, bad been left in a piece. 

Eventually the jury disagreed and were 


Тнв MANCHESTER CORPORATION AND VIBRATION. 


Tux Manchester Corporation a as defendants in an action 
in the Lancashire Chancery Oourt at Manchester, on January 90th, 
before Vice-Obancellor Bir В. Hall, К.С. Mr. Barlow, the plaintiff, 
sought to restrain the Corporation from committing & nuisance to 


his property by vibration from the Dickinson Street electricity 
wor 


During the hearing, it was stated tbat the action first came on in 
February, 1903. The Corporation had since that time experimented 
at considerable expense with the generating plant in the station, 
with & view to remedying the vibratiop trouble, but without 
success. They had since decided to substitute two steam turbines 
for certain otber plant, but the contract had not yet been com- 
pleted. The present application was that the trial of the action 
should be fixed for a date earlier than March 28th. | 
After considerable argument, the VicE-CHANCELLOR said that 
plaintiff must have a reasonable time in which to observe the effect 
of the alterations now being made, and it was ultimately agreed 
that the trial should stand over till the first Tuesday in 1906, the 
existing undertakings to be continued in the meantime. 


AOTION AGAINST TRAMWAY CONTRACTORS, 


AT the Coventry County Court on the 7th inet., Alfred Fretton, of 
Coventry, sued Messrs, Robt. W. Blackwell & Oo, contractors for 
the Coventry Tramways Co.'s extensions in that city, for damages 
for personal injuries received while motoring along a portion of the 
road under reconstruction. 

The evidence as to the lighting of the roads was very conflicting, 
and after a lengthy hearing the jury found for the plaintiff, 
damages being assessed at £10. Judgement was entered ac- 
cordingly. | 


CAR ACCIDENT CLAIMS IN MANCHESTER. 


AT the Assizes now being held three cases have been tried, in 
which damages have been awarded for personal injuries arising ont 
of tramcar accidents. The first was а case in which George Cross, 
a cab proprietor, was the plaintiff. On August 18th last be drove a 
bank official from Victoria Station, with three boxes of bullion, to 
the Manchester and County Bank in King Street. In Cross Street 
the cab was run into by a disabled bogie car, which was on its way 
to the дербі at Cheetham Hill, and which got out of control in 
descending the slight incline near the junction of Cross Street with 
Albert Square. The car was not coupled up with a second car, 
which was pushing it forward, and the brake could not be applied 
because the handle was entangled with the trolley rope. The Cor- 
poration admitted negligence, and the jury awarded the plaintiff 
£500. | 
In another case also negligence was admitted, and a Sheriff's 
Jury was empanelled to assess the damages. The plaintiff was a 
married woman, named Wiggins, who claimed compensation for 
injuries sustained in a collision between two cars in Bary New 
Road. The accident happened on July 27th last, and arose through . 
one of the cars pot entering а loop in sufficient time to allow the 
other to pass. They collided and became interlocked. Both were 
heavily laden with passengers. The plaintiff was severely injured. 
The ve her £400. 2 

Reds third case the Corporation did not figure as defendants, 
although an electric car was concerned in the accident. On 
May 16th last, one of the Palatine Road large bogie cars was turning 
ont of Mosley Street into Bt. Peter's Square, when a lurry belonging 
to the London and North-Western Railway Oo. collided with it. 
The collision was of the slightest possible description, but ite 
indirect consequences were most serious. The traffic at that point 
was very much congested st the time. The lurry oriver, when the 
impact took place, backed his horse, causing the lurry to back into 
a Great Northern Railway ls van, which, in ite turn, backed 
into a heavy lurry belonging to a firm of bleachers and dyers. 
Between the two last-named vehicles а young woman 
and a boy were caught. The boy was killed, and the 
woman—Miss Florence Taylor—received terrible injuries, 
including a compound fracture of the left leg and a broken 
jaw. She sued the London and North-Western Railway Co. for 
damages. The company endeavoured to prove that the blame rested 
with the driver of the electric car, and not with their lurryman. 
The jury, however, found for the plaintiff against the railway com- 
pany, and awarded her £679. Judgement was withheld pending 
the settlement of some points of law. | 


FunLoNGEA v. LoR DOW ELEOTRIC BUPPLY CORPORATION, LTD. 


Ix the King's Bench Division of the High Court of Justice on 
Tuesday, before Mr. Justice Darling and a special Jury, the case of 
Furlonger v. The London Electric Supply Oorporation, Ltd., which 
wasan action arising out of a fatal accident at the defendante’ 
worke, came on for hearing. Mr. Germaine, K.C., and Mr. Cairns 
were counsel for plaintiff; and Mr. Pickford, K.O., and Mr. 
Bailhuche appeared for the defendant company. 

Mr. GzRMAINE said the action was brought under the Workmen's 
Compensation Act, and the plaintiff was the father of a youth who 
met his death in the defendants’ works. The defendant com- 
paoy bad in Blackfriars Road a sub-station, where the youth was 
employed asa cleaner. The sub-station was connected with the main 
station at Deptford, and it bad the usual appliances for converting 
the high-pressure current which entered it at 10,000 volte to 
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2,000 volts, and then conveying it to places where it was used. 
Buch a current was, of course, sufficient to cause death to anyone 
coming in contact with it, and the greatest care was necessary to 
protect the people employed in the place from injury 
a number of converters which the young man had to clean and dust 
every morning, and on March 4th last year, whilst he was so em- 
ployed, he fell down and caught hold of a live wire. He was 
picked up insensible, and taken to a hospital, where it was found 
necessary to amputate one arm and two legs. He died, and his 
parents now brought the action to recover damages on account of 
the alleged negligence of the defendants in not efficiently p 

the live wire. The father, the present plaintiff, applied to the com- 
pany for compensation, and they offered to pay reasonable funeral 
expenses and medical attendance, if any, and compensation under 
the Workmen's Compensation Act, if they were satisfied that he had 
left anyone dependent upon hisearnings. Plaintiff's solicitor asked 
for £500 compensation, which he said he considered very moderate, 
m до неде having been arrived at, the present action was 

ug 

The PrnaiwTIFF, Maurice Furlonger, and his wife, were called, and 
Said their son's wages were 9s. per week, out of which be paid them 
8s. weekly for his bosrd. 

Pramrrrr, in answer to his LonpeRI , admitted that he had 
claimed £500 damages on the advice of his solicitor, who said that 
that was a moderate amount. Не did not think the offer to pay 
funeral expenses, &c., was sufficient. 

Mr. GNA said that, under the circumstances, it was impos- 
ied to prove damage, and he could not carry the case any 

er. 

His LogpeHrP expressed the opinion that plaintiff bad been very 
ill-advised to bring the action, as he was unable to prove either 
negligence or special damage; the deceased was only bringing 
into the house 8s. per week, out of which no profit could be made. 
Plaintiff's solicitor should have known better than to say that he 
considered £500 а moderate claim under the circumstances. If 
plaintiff would take his advice, he would see what he could arrange 
with the defendant company. _ 

Mr. Оввмлгни agreed, and the case was withdrawn on this under- 
standing 


ACTION AGAINST THE PoSTMASTER-GENEBAL REGARDING 
UNDERGROUND TELERGBAPH CABLES. 


An important point was raised in Hamilton Sheriff Court, on 
Thursday, the 2nd inst., in regard to the power of the Postmaster- 
General. A petition was presented to the Court by the District 
Committee of the Middle Ward (Lanarkshire County Council) 
see to interdict the Postmaster-General and the Lord Advocate 
from laying telegraph cables in the highway at Uddingston and 
Bothwell. Petitioners complained that, in contravention of the 
permission granted them in connection with the laying of the 
underground telegraph cables between London and Glasgow, the 
respondents were laying the cables too near their water pipes. Mr. 
Pitman, advocate for respondents, opposed the granting of an interim 
interdict, holding that the Sheriff Court had no jurisdiction over 
the Orown. After discussion, respondents agreed to lodge answers 
in the usual way, an undertaking being given that nothing further 
in connection with the laying of the cables would be done for a 
fortnight. 


OUR LEGAL QUERY COLUMN. 
[Questions addressed to the Editors for insertion in this column should 


but the Editors cannot undertake to be NVP 
the views which he may express. | 


t OLD Вовасвтвев ” writes:—'' Will you kindly inform me in this 
week's Ravımw whether a private generating plant, consisting of steam 
engine, dynamo, battery, and motor for pumping, comes under the 
Factory and Workshops Act? If so, will you please let me know 
all particulars, and what to do to comply with the same." 


„ By the Factory Act, 1901, it is provided that the expression 
non-textile factory includes electrical stations,” that isto say, “ any 
premises, or that part of апу premises, in which electrical energy is 
generated or transformed for the purpose of supply by way of trade, 
or for the lighting of any street, public place or public building, or 
of any hotel, or of any railway, mine or otber industrial under- 
taking” (8. 149 avd Sched. VI., Pt. I., Bec. 20). Non-textile 
factories are, of course, subject to the provisions of the Act, but it is 
exceedingly 410016 to say whether the plant used by “Old 
Subscriber ie really а non-textile factory within the 
meaning of tbe above section. It seems that the section 
is really directed to the inclusion of premises where electricity is 
generated for lighting purposes, i.e, for the purpose of supplying 
electricity to consumers for a pues to be paid by them. It does not 
appear to apply to the case of a man who generates electricity for 
his own purposes on his own premises, unless, indeed, his works 
come within the meaning of the expression “ industrial undertaking." 
From the facts which “ Old Subscriber " states, however, it does not 
appear that he has any intention of supplying electricity to other 
persons. If this be the case, it is conceived that he will not be the 
owner or occupier of а factory within the meaning of the Act of 


There were 


1901. Having regard to the view thus expressed, there is no 
occasion to specify the duties and obligations of the owner or 
occupier of a factory. 


BUSINESS NOTES. 


Machine Tool Accessories. — Messrs. Edward G. 
Herbert, Ltd., engineers, of Rosamund Street East, Manchester, 
have sent us particulars of their Vee cramps and blocks and box jigs. 
The former device, see fig. 1, offers a secure method of correctly 
fixing shafting, &., for the purpose of cutting keyways without 
interfering with the holding-down bolts at every setting. No loose 

are required, and the shaft rests on a horisontal 
so that its parallelism is ensured. The Vee blocks 
are made of good quality cast-iron, and are accurately machined 


and scraped. The box jigs (fig. 2) form an exceedingly handy 
attachment for machine tool work, it being possible by their use to 
drill or machine at one setting of the work, any surface parallel to 
the several sides of the jig, which is, of course, accurately machined 
and Ari The latter device will frequently save the making of 


jigs. 


Electric Fittings Show-Reoms. — We have already 
made certain references to the Lew electric light fitting and heating 
show-rooms which have been fitted up by Messrs. Falk, Stadelu aan 
and Co., Ltd., at 83—87, Farringdon Road, E.O. Last Friday, 
together with a number of others interested in su: h matters, we bad 
an opportunity of having а look round the premises for ourselves, 
and we were certainly most favourably impressed with the very 
excellent and artistic display of electric light fittings made in various 
attractive styles. There are many well- ed show cases, and the 
effects produced by proper attention to silk and glass shading were 
seen to the best advantage. An exbibit of electric cooking and 
heating appliances, whose chief characteristic is that they are easily 
repairable if necessary, was on view. Messre. Falk, Stadelmann 
have recently taken over this section from another firm, as already 
announced. A large assortment of telephonic apparatus was also 
on exhibition. There is no need for us to enlarge further, as we have 
already described a number of the designs of fittings which are on 
show, but we think that consulting engineers and installation firms 
should bear in mind that these show-rooms—which are quite as 
effective as any of the kind that we have seen—are open for their 
own and their clients’ inspection at any time, and that much has 
been done on these premises to aid the customer in choosing the 
particular fitting that he requires for particular surroundings. 


Lamp Tests.—We have received the following letter on 
this subject :—' Dear Sir,—Referring to the notice which appears 
in this week's paper in connec.ion with the independent tests juet 
concluded by the Westminster Electrical Testing Laboratory, of 
York Btreet, Westminster, we would ask you to be good enough to 
mention tbat the A.E.G. make (Electrical Co., Ltd.) which is 
a foreign one, comes out almost as well as the best English make, 
апа infinitely better than the average make of the various manu- 
facturers. Therefore, taking into account that the price of our 
lamp is very little above half the price of the best English make, it 
is evident that the advantages are to be claimed for the former, as 
consumers can better afford to replace the lamps, considering the 
cost of the same.—Yours faithfully, Тнк ELXOTAICAL Co., LTD., 
LAMP DEPARTMENT." 


Paterson Purifiers for Power Plants.—Among the 
orders recently executed and received by the Paterson Engineering 
Co., Ltd., for their feed-water purifiers are the following: 
Mesers. Babcock & Wilcox, Ltd., for H.M. Dockyards ; Pembroke, 
and Gosport and Fareham Tramways; Messrs. Belliss and 
Morcom, Ltd., for their Ledsam Street Works; Messrs. Danks and 
Co, for H.M. Dockyards, Chatham; The Electric Con- 
struction Oo. (2) for HM.  Dockyarde, Gibraltar; The 
Mirrlees Watson Oo., for Partick Electricity Works; Mesars. 
Crompton & Co., for Ultadunga Station, Calcutta; The Earl 
of Rosalyn’s Oollieries Co., Ltd.; Messrs. Sharp & Sons, Baltic 
Saw Mills, Dartford ; Messrs. Busbridge & Oo., Paper-makers, Kent; 
and other private firms. 
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The London Building Acts.—On Monday there was 
held in London a conference of representatives of the City Corpora- 
tion and the Metropolitan Borough Councils, at which resolutions 
antagonistic to the London Building Acts (Amendment) Bill of the 
London County Council, and advocating the reference of the whole 
subject to a Royal Commission, were passed. > 


Bankruptcy Proceedings.—A first and final dividend 
of 3s. 6d. in the £ is payable on February 14th in re B. G. Hodges, 
electrical engineer, Derby (D. Bibbald, 23, Bt. James's Street, 
Derby, trustee). 


The “ Positive " Rail Anchor.—This is an attachment 
which has been patented by Messrs. Walker & Grant, and is intended 
to meet the demand for a simple anchor attachment for tramway 
rails. It will be seen from our illustration that the anchor is built 
up of “I” section, with bulbs along the edges of the top flanges. 
It is securely fastened to the rail by means of heavy clips driven 


“Роѕгтіув” RAIL ANCHOR. 


on in а direction parallel to the rail. The device, which can be 
made of any size, obviates any drilliog of the rails, and is so simply 
attached that its application to existing tracks should be a com- 
paratively small matter. 
that it is cheap. Messrs. Naylor Bros, Ltd., of Golborne Iron- 
works, Golborne, Lancashire, are the makers. 


Dissolutions and Liquidations.—A petition for wind- 
ing up Messrs. Bryan, Donkin & Clench, Ltd., presented by Messrs. 
John Cameron, Ltd., is to be heard on Tuesday, February 14th, in 
London. ; i 

Messrs. T. A. Rose, L. E. Allen, and F. H. Sengler (Rose Electric 
Lamp Oo., 56-57, Aldermanbury, Е.С ), have dies>lved partnership. 
Mr. Allen will attend to debts. 

A meeting of the British Electric Works, Ltd., is to be held at 
5, Fenwick Street, Liverpool, on March 9th, to hear an account of 
the winding-up from the liquidatore, Mes:re. Н. E. Abbott and 
W. C. Spencer. 

Messere. E. Frowine and H. Resell (New Electric Novelties Co., 


dealers in electrical goods, 20, Paper Street, E. O.), have dissolved . 


psrtnership. Mr. Frowine will attend to debte. ' 

Mesere. J. B. апа F. Rowcliffe (Atlas Engineering Co., engineers 
and tool makers, Levenshulme, near Manchester) have dis- 
solved partnership, аз from October 19th, 1898," says the London 
Gazette. 


Single-Phase Motors at Burton.—The Electricity and 
Tramways Department has lately had a large number of applications 


for motors, and Mr. P. J. Pringle, borough electrical engineer and 


tramways manager, has sent us particulars of some of them. The 
more important are as follows:— 

Timber Mill.—Motors of 71 нр. are being installed, these taking 
the place of an existing steam-driven plant. The motors consist of 
two 30 в.р. Siemens-Schuckert, опе 10-н.р. and one 1-н.р. Faller- 
Wenstrom. They are used for driving circular saws, planing 
machines, &c. 

Large Stores.—A 4-H P. Laogdon-Davies motor for driving a 
hoist has lately been installed, and theeconomy of this is such that 
the owners will extend the installation to some 23 нр. altogether, 
the motors driving two hoists, a passenger lift, bread and cake- 
making machines and cooling fane. 

Butcher’s Premises.—A 7. H.. motor has been installed for driving 
refrigerating compressing plant. 

Contractor’s Works —In a building workshop a 5-н.р. motor ha; 
been put down for driving a circular saw, and a 74-H P motor for a 
mortar mill There will probably be added a further 5-H.P. motor 
for driving a planing machine. 

The total horse-power connected, with the applications in hand, 
amounts to 271 н.р. The electrical exhibi'ion held last summer 
has done a great deal towards bringing about the large increase in 
the applications. The connections in motors 15 montbs ago only 
amounted to 60 mP. The total equivalent in 8 с.р. lamps, motors, 
&c., connected, with the applications in hand, shows an increase in 
the past 12 months of 35 per cent. Mr. Pringle is to be congratu- 
lated on this remarkably rapid increase in the connections. Barton 
is а busy industrial town, and when the economy and convenience 
of electric driving are fully realised by the brewers and other large 
employers, there should be a splendid prospect before the electricity 
department. * 


It has the further recommendation 


The Harman Electric Hoist,— This hoist has been 
designed to meet the requirements of builders and contractors, 
&o.; it is light and portable, and at present is made in two sizes, 
to lift 8 cwt. and 20 cwt., at speeds of 80 ft. and 100 ft. per minute 
respectively. The smaller size is fitted with a 3-B.H.P. motor 
coupled direct to the worm gearing, which runs in an oil bath, the 
whole being compactly arranged on & cast-iron base. The second 
size is fitted with а 10-B H.P. motor. The gearing is all machine 
cut, and the worm shaft is fitted with ball thrust bearings, to reduce 
friction to а minimum. For control purposes the makers supply а 
simple form of liquid controller. An automatic magnetic brake is 
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HARMAN ELECTRIC Hoist. 


fitted to the hoist, acting upon the coupling between the motor 
and gearing, and apart from the brake, these hoists are absolutely 
self-sustaining, thereby greatly reducing the risk of accidents. This 
hoist has many advantages over the friction hoist which has hitherto 
been very largely used in the building trade, among these being 
the fact that the motor is only running while the hoist is actually 
at work. We understand from the ers, Messrs. R. Harman and 
Co., of 10, Westmoreland Buildings, Alderagate Street, Е.О, that 
. this speciality is meeting with considerable success among users. 


Country House Lighting.—We have on previous 
occasions published particulars of self-contained electric lighting 


plants for country houses, as made on the Continent. We now 


have pleasure in describing a system devised by Mr. A. E. Farrow, 
chief engineer of the Windsor Electrical Installation Co., who has 


PETROL Dynamo AND SwirckBOARD FOR Country HOUSH 
LIGHTING. 


designed and put down a large number of euch plants. The accom- 
panyiog illustration shows the arrangement of the plant for a 
capacity of 70 lights, consisting of a high-speed petrol or oil engine, 
such as is used in motor-cars, directly coupled to a dynamo, occupy- 
ing a floor space of only 5 ft. x 2 ft. 6 іа. That is, the high-speed 
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plant takes up less than a twentieth of the space that the old- 
fashioned plant of the same output would occupy. Moreover, the 
cost of the new style is only about half that of the old. The lights 
are perfectly steady, even if running without a battery, and as the 
engine is always ready to start at а moments notice, the battery 
capacity can be halved, thus effecting а further saving both in floor 
space and capital cost. A further advantage is the obvious facility 
for charging the batteries of electric automobiles. The plant can 
be put down in almost any odd corner, instead of having, as is very 
often the case at present, a special building set apart for its sole 
use. The plant is designed from patents held by the Windsor 
Motor-Car Syndicate, and the Windsor Electric Installation Co. are 
prepared to carry out the complete lighting of country houses 
on their system. The cost per unit of electricity is very low, and 
arrangements can be made to install and maintain a plant at a fixed 


price per annum. 

* Igranic " Rheostats.—The Sturtevant Engineering Co., 
Ltd., of 147, Queen Victoria Street, E.C., have recently added а 
number of improvements to their single and double automatic 
motor-starting rheostats, and are now placing on the market their 


Fig. 1.—Butron Contract ОРЕН ТҮРЕ. 


latest designe under the name of the Igranic" starting rheostats. 
The conditions which control the design of a first-class starting 
rheostat have altered during tbe past two or three years, mainly 
because corporations and supply companies have been raising the 
меш Е enpply, 6 it is to meet these that the 
mproved type n produced. The "''Igranic" в 

rheostat consiste of a black enamelled slate front having n 
tacts, between which the sections of resistance are connected, 
mounted upon it, and a cast-iron ventilated resistance box. The 
contacts are of two sorts:—(1) The button contact, which is used 
for currents not exceeding 55 amperes; aud (2) the renewable con- 
tact, which is segmental in shape, used for currents exceeding 55 
amperes. All switches down to the smallest size can be fitted with 
these renewable segments, if required. The rheostat fronts are 


ee o - == ow ww = " w = » ож ш 


Fig. 2—SEMI-ENCLOSED TYPB. 


made in two patterns, one fitted with automatic no-volt release, 
which allows thecontact arm to return to the off position, in case of 
failure of supply ; and the other fitted with automatic no-voltage 
release and overload cut-out, the overload coming into action when 
the current exceeds а predetermined amount. The front is pro- 
vided with suitable terminals for taking the main cables, and a 
terminal is also provided for taking the connection from the shunt, 
in the case of shunt-wound machines, to the no-voltage release coil. 

The principal feature in connection with the “Igranic” starting 
rheostat! is the arrangement of the resistance box. The slate front 
described above is screwed to a cast-iron box and insulated there- 
from by means of insulating washers and bushes. The resistance 
material is wound upon asbestos tubes, the latter being sup- 
ported by specially formed porcelain insulators. This method 
of construction has proved by long experience to be most satis- 


requiring any special tools. The Ig 


factory, and provides a non-combustible, well-ventilated, highly- 

insulated stance. The insulators are held in specially arranged 

p supporting strips, thus ensuring а very high insulation 
tween the resistance material and the metal box. 

The connections between the contacte on the slate front and the 
sections of resistance are made by means of specially formed clips, 
the connections all being made in chambers at either end of t 
resistance box. This arrangement has the advantages that there 
are no internal connections in the resistance box, and every joint 
can bo inspected at a moment's notice. 

The top, bottom and sides of the cast-iron resistance box are 
covered by perforated sheet metal, held in position by spring clips 
at the corners. It is, therefore, posible to open up and inspect the 
resistance box without removing a single screw, and without 
ranic" starting rheoetaís are 
manufactured throughout at the Startevant Engineering Оо.'в 


. London factories, with first-class materials and workmanship, and 


can be supplied in three s:—The open type, illustrated here- 
witb; the semi-enclosed pattern, also illustrated, provided with а 
metal cover to protect the operator against contact with any live 
parte; and the totally-enclosed pattern, which is suitable for 
positions where dust, &c., would interfere with the working of the 
rheostat. They can be supplied suitable for series, shunt or com- 
pound-wound motors. 


New American Electric Motor-Cars.— Our New York 
correspondent writes :—“ At the New York Automobile Show, held 
on January 14th— 21st, electric vehicles were much in evidence, 
and in sufficient variety of size and price to suit every possible 
need, from the two-passenger runabout at £170 to the eight-pas- 
senger private omnibus at £1,200, апа from the light delivery cart 
at £250 to the five-ten wagon selling at £850. The tendency in 
pleasure vehicles is towards graceful design and luxurious acovs- 
sories, and in commercial vehicles towards simplicity. Electric 
pleasure cars are now fitted with incandescent ps inside and 
out, electric signals between the occupant and the driver, electric 

lighters, electric heaters and electric fans. The feature of 
commercial vehicles is that the batteries, motors, gearing and wiring 
are all placed beneath the frame. A typical wagon supplied to the 
New York Edison Co, has a load capacity of 24 tons, a speed of 
8 miles an bour, and a radius of 35 mileson a single charge. It 
has two direct motors and a battery of 42 Exide oelle of 15 
plates. A lighter vehicle ordered by the Philadelphia Electric Oo., 
has a capacity of 1 ton, a speed of 11 miles an hour and a similar 
motor and battery outfit One manufacturer has sold recently 
nearly 200 electric carte and wagons in New York City, one large 
department store having bought 17 cars, and hundreds of others 
have gone to all the important cities in the States. A £200 run- 
about on exhibition, weighing 6 cwt., carried two passengers 15 
miles an hour for 40 miles, with a 12-cell battery. An old- 
established carriage firm has gone largely into the manufacture of 
electric cars, and claims for average street conditions, which are 
very bad in most American cities as compared with England, an 
average cruising radius of from 30 to 50 miles.“ 


Electrical Trades Union Meeting.—The Electrical 
Trades Union held a public meeting at the White Hart Hotel, Acton, 
on Thursday, the 2nd inst. Among those who took part in the pro- 
oeedings were Mr. James Macdonald, secretary of the London Trades 
Council, Mr. A. Ewer and Mr. J. Pearce, general secretary and 
president respectively of the Electrical Trades Union. A resolu- 
tion was moved condemning the employment of cheap labour upon 
the electrification of the London railways, and it was stated that 
meetings were being arranged in support of the movement in 


various parts of London. 
Cape Town Industrial Exhibition.ä— The 7'*mes 


announces that it has been decided to close the Cape Town 
Industrial Exhibition on February 28th. 


Trade Announcements.—Messrs. John M. Henderson 
and Co. have established an office at 26, Victoria Street, 8.W. 
Mesers. Henderson, whose works are at Aberdeen, are specialists in 
cable-ways, hoisting and conveying devices, cranes, rock drills, &c. 

Messrs. Whittaker Bros, Ltd., of Dudley, have opened a branch 
office at 505, New Street, Birmingham, owing to extension of 
business in that direction. Tbey ask manufacturing houses to send 
catalogues and terms to that address. 

Messrs. C. S. Rolls & Co, the well-known motor-car boilders, of 
Lillie Hall, West Brompton, have transferred their head otfices and 
showrooms to 14 & 15, Conduit Street, W., to which address all 
future communications should be sent. | 


Catalogues, Lists, &c.—Piice lists have come to hand 
from Messrs. FERRANTI, LTD, Hollinwood, Lancs., relating to 
alternating-current ammeters and current transformers. The 
former are of the induction pattern, the only moving part being а 
small aluminium disk; there аге no brushes or moving contacte. 
For sisés above 100 amperes, current transformers, as described in 
the latter list, are used in conjunction with a 10-ampere instrument. 
The company are prepared to make these in any size up to 6,000 
amperes, suitable for any voltage up to 15,000. 

The May-Oatway FIRE APPLIANCES, LTD., 92-4, Paul Street, 
Finsbury, E.C., have sent us а nicely got up copy of their 1905 
publication, entitled Automatic Fire Protection" The May- 
Oatway system of automatic fire alarms is fally described. Atten- 
tion is drawn to the recommendations for the provision of buckets 
of water; this is almost useless to а sleeping household, but 
nevertheless this is still laid down by insurance expertes. Through- 
out the booklet representative industries are shown, and reference 
made to facts and figures, and it contains much information of 
interest relating to the question of fire protection. í 
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The Execrnicat Oo., Ltp., 162, Shaftesbury Avenue, W.O., have 
sent usa leaflet relating to their Ideal” candle fitting. 

We have received from MzssBs. Harpy & PADMORBB, Lrp, 
Worcester Foundry, Worcester, some sheets giving full size sections 
of the manholes and inspection pit covers that they are now 

. This is a new departure, and should be of much assistance 
to consulting and other engineers. 

М ввзвв. JoHNSON & Рніилтрв, Victoria Works, Old Charlton, 
have sent us a small pamphlet illustrating their specialities in 
cables and junction boxes, &c. | | 

The ErgorRic HEATING Oo., 3, Holborn Place, W.O., have issued 
a price list of the “Phenix” electric heaters, of which they 
are the sole manufacturers. Many articles of domestic use 
are priced and illustrated, including cooking ranges and accessories, 
radiators, &c. 


A small illustrated booklet has just been issued by Мивзвв.' 


GnaHaM, Morton & Co., Lrp., Hunslet, Leeds, describing their 
system of cable-ways, cantilever cranes, electric telpherage, aerial 


ways, &a. 

"me GNIRAL. ELEOTr RIO Oo., 71, Queen Victoria Street, E. C. 
have just sued a new can vas- covered edition of their Union” 
steel conduit list. The company states that a satisfactory method 
for lining the conduit und joint boxes, &c., has now been devised 
by using & mineral compound, which is spread evenly over 
the interior of the fittings before enamelling; they are then 
steeped in enamel and stoved. Nipples for fitting together, made 
of a non-rustable alloy similar to type metal, are recommended for 
use with this conduit. Other Union fittings are listed, л new 
departure being in fitting adaptors by means of which oval tubing 
can be ron direct from the fittings. ; 

Тнв Ѕохвюилм Lamr Co., LTD., Park Road, Gateshead-upon- 
Tyne, have sent us pamphlets relating to switch-type fuse 
boxes, cable sockets and voltmeter switches. These are manufac- 
tured by Messrs. A. Reyrolle & Co., Ltd., of Hebburn-on-Tyne, for 
which firm the Sunbeam Lamp Co. act as sole selling agents. 
We learn that the special motor starter of Messrs. Reyrolle, since it 
was put on the market, bas met with much success, and that the oom- 
pany have large orders for this particular starter in hand. The first- 
mentioned company solicit inquiries for these lines. 

A price sheet bas come to hand from Mussas. Е. F. Moy, Lr»; 
detailing their double-pole knife switches, type 49, fitted in cast- 
iron cases, and suitable for pressures up to 550 volte. 

We have received from Mzssns. Осттіха Bros., Lro., Stamford, 
а small card calling attention to their change of address, and also 
giving prices, &c., of their electric motors. 

Tur BELL Rook Berra Co., of 24, Braz»nnose Street, Мап. 
chester, have forwarded пз а varnished graphic calculation 
sheet, for determining the dimensions of leather belting required 
to transmit given horse-power: at given speeds. This will doubt- 
less prove a weloome acquisition for the drawing office. 


“ Kramos" Patent Resistances.—We have received 
from Messrs. Kramos, Ltd., of Bath, a list dealing with their 
pstent electrical resistance pieces. The material used in the 
manufacture of these is an electro-ceramic product; it is stated 
to be infusible and non-inductive. The pieces are made up іп 
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te KBAMOS" RESISTANCES, 


the form of a cylinder covered with mics, and having & non-metallic 
cap at each end, from which protrudes а brass bolt and terminal. 
Each piece, we gather, can be made with any resistance between 
0'5 and 300 ohms; they are all of one standard size regardless of 


high or low resistance. With excessive and continuous overload: 


the resistance increases until it finally breaks circuit, this interrup- 


tion taking place in the interior of the piece, without any outward 
sign of fusing, &c., and by this it is claimed that no damage can be 
caused to other parts of thecircuit. The company states that these 
resistance pieces will carry a light load continuously, but if the load 
is applied for short periods only they will carry a considerably 
heavier one. Our illustration shows a resistance made up of 
'" Kramos" pieces. Faller details are given in the company’s list, 
four classes of resistance being mentioned for regulators perma- 
nently under load, for controllers for frequent intermittent loads, 
for motor starters for heavy loads, for short periods with long intervals 
of rest, and for H.T. loads requiring high non-indactive resistances, 
or for the absorption of self-induction currents. 


Callender' Hospital Fand.—We have received a copy 
of the report of this fund for 1904. The employés of Oallender's 
Cable and Construction Oo. subscribed in pennies during the year 
£268 in aid of this fund, which ie for hospital and distress pur- 
poses, and £76 was received in donations from the firm and others. 
£211 of the fund was disbursed to a number of hospitals, and to the 
Surgical Aid Society, &c., in proportion to the call made upon these 
institutions by the members contributing to the fund, and £111 was 
granted to members to tide them over temporary difficulties. The 
existence of such a fund as this must be a boon to many a man in 
the course of a year. 


South Africa. — The South African Customs authorities 
have lately given a decision to the effect that the duty on electric 
wire is to be rated at 24 per cent. ad valorem, and on cut · outs (electric 
fittings) 10 per cent. | 


Annual Festivities.—Messrs. Anderson & Munro, elec- 
trical engineers, held their annual gathering and dance on Friday last 
in tbe Masonic Chambers, Glasgow. There was a large company of 
employés and friends present. It was remarked, as evidence of the 
ever-increasing uses of electricity, that 1904 was the most successful 
of the 65 years of the firm’s existence. 


Warehouse Premises, — Some extensive premises at 
222, Upper Thames Street, E. O., are to be let on lease, and some 
particulars appear in our advertisement pages to-day. 


Motor Medal.—Mesers. Brown Bros., of Great Eastern 
Street, E.O., inform us that the Brown motor-car has obtained a 
A ig for elegance over 85 competitors at the Turin Motor 

tion. 


Brash Contracts.—The following new contracts have 
been booked by the Brush Electrical Engineering Co., Ltd. :— 
Twelve Brush motor equipments for the Swansea Improvements and 
Tramways Co. 1 
Fourteen double-deck car- bodies (seven with top-deck covers) ordered by the 
British Westinghouse Co. (for Erith). 


Five car-bodies complete with trucks for the Chatham and District Tramways 
(per B. T. H. Co.). 


Ferranti Contracts.— The Islington Borough Council 
has placed an order for seven 30-Kw. single-phase transformers with 
Messrs. Ferranti, Ltd. The same company has also received orders 
recently for three-phase and single-phase transformers from:— 
The Midland Electric Corporation for Power Distribution, Ltd. 
(10 boosters); Bloemfontein Corporation; Eccles Corporation ; 
Мевв: в. Bruce Peebles & Oo., Ltd., &c. | 


Grease Separators.—Messrs. Davis-Perrett, Ltd., of 
13, Fenchurch Avenue, H. O., have just received an order from the 
Dublin United Tramway Co. for one of their electrical grease- 
separating plants capable of purifying 4,000 gallons of greasy water 
per hour. Mr. Н. F. Parshall is the oonsulting engineer. The 
same firm has just installed a large plant at the South London 
Electric Supply Oorporation's Works at Loughborough Junction to 
deal with 8,000 ons of y water per hour, Messrs Kincaid, 
Waller, Manville & Dawson being the consulting engineers. 


Football Hatch.— On Wednesday afternoon, February 
186, a return match was played on the ground of the Reading 
Football Club at Elm Park, between the Reading Corporation Tram- 
ways and the London United Tramways. There was a good 
attendance of the public together with many members of the Cor- 
poration, and a well-contested game ended in a win for the Reading 
men by 6 goals to 0. In the evening both teams were entertained 
through the kind generosity of Mr. Oouncillor Bull, chairman of the 
Tramways Committee, and after a hearty vote of thanks had been 
proposed by Mr. W. Binns, the general manager and engineer of the 
tramways, which Mr. Bull suitably acknowledged, the remainder of 
the evening was given up to a smoking concert. The above is the 
fourth match played with the London United Tramways Oo., each 
club previously winning games on its own ground by 3 goals 
to 2, but the superior combination of the Reading men on February 
186 resulted in a more substantial victory. 


Book Notices.—Steam: Its Generation and Use. 
Fifth British edition. — Messrs. Babcock & Wilcox, Ltd. have 
sent us a copy of their new edition of Steam, which, although 
it deals almost exclusively with their own boilers, con- 
tains so much information of value to the engineer that it is 
well worthy of notice here. It may even be said, indeed, 
having regard to the enormous number of B. & W. boilers installed 
in electrical and engineering works of all descriptions, that the 
book largely derives its value from the very fact of its being 
devoted to the two types of boiler made by the firm. Besides a 
number of additional tables and data, and many fresh illustrations, 
including such installations as Lot's Road, Carville, Brimsdown, 
&c., new information on refuse destructors and superheating has 
been inserted. It is to be regretted, we think, that. the 
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section on Fuel and Furnaces” bas not also been revised. 
In this section it is stated that “the rate of combustion 
should be correctly proportioned to the intensity of 
draught, to enable combuation of the volatile gases to be effected. 
Where these conditions are not studied, the unconsumed gases come 
into contact with the boiler heating surface, become chilled, and 
produce root and smoke."—Quite so. But what is the remedy ?— 
“Once the combustion is so impaired as to produce this smoke, it 
cannot be burned, and the only cure is to reduce the rate of firing 
or increase the draught.” The rate of combustion is one thing, and 
the space allowed for it to be cowpleted in is another. The true 
remedy —ample space, with uncooled walls, for combustion to take 
place at a high temperature—is not mentioned. The question of 
superheating also receives unsatisfactory treatment. The value of 
the book as a whole, however, is unquestionable, and we have no 
doubt that Messrs, Babcock & Wilcox will receive a vast number of 
applications for copies. 

Private House Electric Lighting. By Fred. H. Taylor. London: 
Percival Marshall & Co. 1904. Price le. net.—This is a capital 
little work, intended not so much for professional electricians as for 
amateurs, having originally been published as a series of articles in 
the Model Engineer and Electrician. The author describes and dis- 
cusses the usual casing and tubing systems, which always bulk so 
largely in wiring matters, deals with the jointing of wires and 
cables (which really is not nowadays of anything like the import- 
ance that it used to bs) and explains the arrangement of lamps and 
switches in the various apartments of a dwelling house. Testing, 
accessories, materials, and the cost of installations are treated of in 
turn, and there is a short section on generating plant. The book is 
a useful addition to the literature on this subject. 

The Pall Mall Magazine for February contains a well-illustrated 
article, by Mr. S. L. Hughes, on the Lots’ Road power station of the 
Underground Electric Railways Co, Ltd. It is written in an 
interesting style to suit the lay public, and a perusal of this account 
of the large undertaking now nearing completion at Chelsea will 
give a good idea of the work entailed, and of the up-to-date 
methods about to be employed for the running of the Metropolitan 
District, the Metropolitan Railway, and other companies' trains in 
and about the metropolis. 

"The Imperial Directory and Statistics of Electric Lighting, 
Power and Traction Works in Operation or Projected in Great 
Britain and Ireland, India and the British Colonies for 1905." 
Edited and compiled by C. B. Vesey Brown. London: Hazell, 
Watson & Viney. 128. 6d. net. 

“The American Institute of Architects’ Quarterly Bulletin.“ 
October, 1904. Washington, U. S.A.: The Secretary, A. I. A. 

„Science Abstracte.” January 25th, 1905. Vol. 8, part I. 
Sections A and B, and Index to Vol 7—Section A. London: 
E. & F. N. Spon. 1s. 6d. each net. 

Petrol Motors.” By T. Н Hawley. London: Percival Marshall 
and Co. 18. net. 

“Telephones and Telegraphs in the United States.” Census 
Btatistics to December, 1902. "Washington: Government Printing 


Office. 
"Elektrische Traktion.” By G. Sattler. Hanover: Gebrüder 
Jiinecke. 4 20 M. 


We understand that Garcke's " Manual of Electrical Undertak- 
ings" for 1905 will be published in a few days. 


LIGHTING AND POWER NOTES. 


Aberdeen.—The members of the Town Council made 
an inspection recently of the Corporation Electricity Works and 
the extension of the subway from Holburn Street to Crown Street, 
the length of which is 780 yards; this was built in 13 months 
at а cost of £10,200. The works and machinery, it is estimated, 
cost £250,000. 


Australia.—AbpELAIDE.—We mentioned in the REVIEW 
]a:t week that the City Council bad accepted the tender of the 
8.A. Electric Light Co. for street lighting. We gather that for the 
past five years the company has maintained 30 arcs of 2,000 с.р. each 
in the principal streets free of cost to the Council, and that this was 
conditional to their original right to carry wires through the city. 
This agreement expired in January, and the Council called for 
tenders for strett lighting. Тһе S A. Gas Oo. quoted £864 per 
annum and the Kitson Light Со. £1,334, as against £640 per annum 
by the E.L. Co. 


Bacup.—The T.C. is negotiating with the Lancashire 
Electric Power Co. for a supply of energy to the district. 


Belfast.— The question of lighting the streets by elec- 
tricity, where tramway poles are to be placed in the centre, has 
bcen considered by the Council and referred back. It was stated 
that by electricity the cost would be £2,094 per annum, against 
£763 for gas. 

The revenue from the Corporation electricity supply during 1904 
amounts to £28,103, as against £25,496 in 1903, an іпсісағе of 
£2,686, or 103 per cent. 


Bo'ness.—The electricity works which have been erected 
by the T.O, were opened on Monday last. The contrac'ors were the 
National Electric Construction Co., and the scheme has cost 
„ Nine miles of cable have been laid for public and private 

ighting. 


jshould decide. 


Bognor.— The U. D. C. has received from the B. of T. an 
intimation that the consideration of the question of revoking the 
E.L. Order has been deferred for six months from December 31st, 
last. 


Carnarvon.—The Corporation electricity works are 
nearing completion. The principal plant consiste of two Davey- 
Paxman Economic boilers of 7,000 lb. per hour evaporative 
capacity ; two Peache-L.D. & M. Co. 100-kw. generating sets; a Hart 
battery of 400 ampere-hours capacity, and а Green economiser. 
Cables have already been laid in the principal streets, and it is pro- 
posed to extend them alonz L'anbeblig and South Roads and Bt. 
David's Road. The supply is arranged on the three-wire continuons- 
current system at 460 volts between outers. The prices to be 
charged are 5d. per unit for lighting, and 21d. for power, with 
discounts. The National Electric Construction Co. has entered into 
an agreement with the Corporation to run the station when com- 
pleted. Mr. Price F. White is the consulting engineer, and Mr. 
А. C. Goodman the resident engineer. | 


Cheltenham.—A L. G. B. inquiry was held last week 
relative to the application of the T. C. for a loan of £1,500 for the 
purchase of additional plant at the electricity works, to supply 
energy for the extended tramways. There was no opposition. 


Continental Notes.—SParv.—The Lerida provincial 
anthorities have received application for sanction to put down а 
water-power plant on the River Segre, for generating electricity 
for supplying light and power to Seros, Aytona and Mesalcoreig. 

GanuaxYy.—The Lokstedt municipality, near Altona, bas decided 
to erect an electricity works in the town. 

PARIS.—Bome days ago it was reported that a strike of the elec- 
tric light operatives in the city threatened to become serious. The 
Republican Guard was assisting the police and mounting guard over 
the electric light switches in the streets. Ata general meeting of 
the electric light operatives at the Labour Exchange, the men voted 
a general strike, to be decreed at such a time as the committee 
It was feared that as soon as the decision became 
known to the men who fora whole week had been shut up in the 
electrical works at Bt. Denis, they would leave the works, and that 


` the whole of central Paris would be plunged into darkness. 


Darlington.— Extensions to the electricity works are 
anticipated. The T.C., on the recommendation of its Electricity 
Committee, has decided to call for tenders for a supply of motors 
on the hire-purchase system. 


Dewsbury.—The T.C. has refused the request of the 
Yorkehire Electric Power Co. for permission to supply energy to а 
colliery in the borough. 


Dover.—The T.C. has received intimation that the appli- 
cation for a prov. order to supply energy to parishes outside the 
borough will be oppcsed by the South-Eastern and Chatham Rail- 
way Oo., the Dover Gas Co., and the Kent Electric Powér Oo. 


Edinburgh.—The E.L. Committee of the T.C. on 31st 
ult. considered а report by Prof. Kennedy on tbe proposed exten- 
eion of plant at M'Donald Road station, and it was agreed to 
5 the Council to authorise an extension at a probable cost 
of £8,000. 


Egremont.—The B. of T. has informed the U.D.C. that 
consideration of the question of revoking the E.L. order will be 
deferred until January 4th, 1906. It is intimated, however, that if 
during the ensuing year the Council is unable to satisfy the Board that 
there is a definite proposal to give effect to the order, the Board 
se not be prepared to allw the order to remain in force any 
onger. 


Fenton.—With the object of getting а supply of energy 
in bulk from the Btoke-on-Trent T.C., the U.D.C. has decided to 
ascertain the probable number of eonsumers for ligbting and 
power. 


Halesowen.—The B. of T. has informed the U. D. C. 
that whilst the question of revoking the electric lighting order will be 
deferred until September 30th, 1905, the Board will thenimmediately 
revoke it unless a definite echeme is adopted in the interim. As the 
Empire Electric Light Co. has obtained a lease of the order, 
the Council has informed tke company of the Board of Trade's 
action. 


Halifaz.— A new generating set, provided at a total cost 
of £6,631, was started on Ist inst. at the Corporation electricity 
worke by the Mayor, bringing up the total capacity of the plant 
to 4,500 kw. Even now, however, the margin over the greatest 
demand is not а large one. As а compliment to the Mayor, the 
engine was christened " Enoch Robinson." 


Iikley.—In reply to а letter from the B. of T. as to what 
steps are being taken to carry out the E.L. order of 1901, the 
U.D.C. has stated that the Yorkshire Electric Power Co. is about to 
erect a station at Bingley, and that the Council's action will be 
decided upon when the station is completed. 


Little Lever.—The U.D.C. has appointed a special 
committee to consider an application made by the Lancashire 
Electric Power Co., for the Council to enter into an agreement with 
the company for & svpply of energy under the prov. order being 
applied for by the Council. 
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Liverpool. The Corporation electric supply accounts 
for last have been issued, and show that the income on revenue 
account totalled £236,404, of which £135,631 was from electrical 
eaergy for lighting and power, £2,371 from public street lighting, 
and £91,674 from tramways. The total works costs amounted to 
£97,830, leaving a gross profit of £138,574. The net profit 
amounted to £44,510, out of which it has been resolved to transfer 
£16,285 to the reserve fund, £11,289 to the renewal fund, and £16,934 
to the general district rate. . 


London.—CHELSEA.—In regard to the application of 
the B.C. for sanction to borrow money to erect public baths and equip 
them with a private electrical plant, the B. of T. has written stating 
that the Council would be well advised to reconsider the latter 
question, and suggesting that it would be more economical to pur- 

, chase a supply of energy, than to provide an installation as proposed. 

IsLisGTON.—The B.O. has resolved to borrow £39,0:0 on short 
term mortgages. £30,941 of this sum js for the electricity works, 
and £1,026 for arc lamps and columns. 

BaTTERSRA.—The Electricity Committee has been in communi- 
cation with the L. & 8.W.R. Co. regarding a supply of energy to the 
Nine Elms goods yard, and the company has intimated its willing- 
ness to take a supply and guarantee a consumption, for five years, 
of 200,000 units per annum, on terms to be agreed. The company 
may, at а later date, requirea much larger quantity. In connection 
with this matter, the electrical engineer has been instructed to pre- 
pare а scheme for lighting the whole of Nine Elms Ward by 
electricity. | 

Вквмонрвет.— The Surrey Commercial Dock Co. has applied to 
the B.C. for & supply of energy to the Acorn Yard and Commercial 
Yard, 83 amperes to the former and 400 amperes by April to the 
latter. The engineer hasinformed the Council that it could supply 83 
amps. and 300 amps. respectively to the Co., and the cost of mains 
would be £261 to Acorn Yard, and £142 to Commercial Yard, and 
the Council bas agreed to supply on the rates recently quoted to 
the company. The electrical engineer also reported that he had 
been in communication with the S. E. & C.R., in regard to a special 
tariff for supply to the staircases and areas of the artisans’ 
dwellings in Abbey Street, and in consideration of energy being 
consumed during all the hours of darkness, the street lighting rate 
of 3d. per uuit is to be charged. 

HAMMERSMITH.—-À loan of £18,482 for electric lighting purposes 
has been taken up. 

WESTMINSTRR.—A writ has been issued against the O.O. at the 
instance of the Westminster Electric Supply Corporation, Ltd., for 
the return of tbe sum of £1,638, alleged to have been overcharged 
for reinstating streets disturbed by trenches in 1901 and 1902, and 
such further sum as may be adjudged to have been overcharged in 
respect of a charge of 10 per cent. on the amount expended on re- 
instatement, for supervision of such reinstatement work. The 
solicitors for the Council have been instructed to defend the action. 


Lytham,—The U.D.C. has given consent to the applica- 
tion of Messrs. Foote & Milne, Ltd., for powers to supply electrical 
energy in the district. | 


Macclesfield.—As the result of а visit of a deputation . 


to the B. of T., the T.C. has been informed that the electric 
lighting order will not be revoked without the Corporation baving 
an opportunity of appearing before the Board. Messrs. Foote and 
Milne, Ltd., having asked the B. of T. to revoke the order and to 
dispense with the Council’s consent to their application for a prov. 
order, the T.C. has replied, informing the Board that steps are being 
taken with a view to putting the order iuto force. A scheme of 
electric lighting to cost not over £16,000, is to be prepared by the 
Electricity Committee, and it has been decided to invite Mr. J. H. 
Woodward, of Mesers. Preece & Cardew, to meet the Committee. 


Nantwich.—The B. of T. has asked the U.D.C. what 
steps have been taken to carry into effect the E.L. order obtained 
in 1900, and a reply is to be prepared by a Committee. 


New York City.—Plans have been approved for the 
erection, witbin four months, of an experimental electric lighting 
plant at the Manhattan end of the Williameburg Bridge, for the pur- 
pose of supplying energy for lighting that structure and a few 
adjacent city buildings. Boilers of 400 н.р. will be installed, and 
city refuse will be partly or wholly utilised for fuel. The plant is 
estimated to cost £15,000, and it is hoped to demonstrate, even if 
coal is used, а saving of about 40 per cent. on the present method of 
lighting the bridge from the mains of the Edison companies. 


Plymouth.—The Electricity Committee of the T.C. 
inspected the electricity works at Prince Rock, the visit having 
been recently organised for the benefit of new members.. 


Southampton.—The borough electrical engineer has 
reported that the capital expenditure on machinery for the new 
station on the Western Shore, works out at the low figure of 
£12 10s. per Kw. installed, as compared with £26 per kw. installed 
in the old works. There is & net deficiency on machinery er- 
penditure account of £374, and the Council has resolved to apply to 
the L.G.B. for sanction to borrow £6,300 to cover amounts expended 
in excess of loans sanctioned. On the electrical engineer’s recom- 
mendation, the B.C. has decided not to set aside a fixed percentage 
on capital outlay, for depreciation at present. 


Stourbridge.—The Midland Electric Corporation for 
Power Distribution, Ltd., has notified the U.D.C. of its intention to 
apply for powers to supply and distribute energy in bulk in the 
Council's district. Application is also made by agreement with the 
U.D.C. to revive or extend the time limited by the Council’s electric 
lighting order, 1899. 


Stretford.—New plant has recently been put down at 
the electricity works to provide energy for the proposed tramway to 
Chorlton-cum-Hardy, as well as to cope with the demand for private 
supply. In the agreement between the Trafford Park Electric 
Power Co. and the U.D.O., an arrangement has been provisionally 
made by which the electric lighting in the residential portion of 
Trafford Park is to b3 undertaken by the local authority. The 
Electricity Committee propose to reduce the charge for energy to 
private consumers from 6d. to 440. per unit. Provision has also 
been made for working the southern tramway extension to Urmston 
when the line is constructed. The total cost of the additional 
plant at the U.D.C. electricity works is £6,500. 


Sunderland.—The Corporation is to lay mains for 
supplying energy to Messrs. Laing’s and Messrs. Short's shipyards, 
and part of the loan mentioned last week as being applied for, is to 
cover the cost of this work. 


Willesden.—The sub-committee appointed to raise a 
loan of £31,841 for electric lighting purposes, has accepted an offer 
at £3 16s. 3d. per cent. per annum. The U.D.O. hes resolved to 
purchase a plot of land in Taylor's Lane, at a cost of £850, as a site 
for a sub-station, the vendor of which has given the Council first 
option of purchasing other adjoining plots. An agreement for the 
purchase of a site for electricity works at Neasden has been 
approved with some amendments. Complaints are being made 
regarding noise and vibration from the North Metropolitan Power 
Supply Co.'s power station in Taylor's Lane. The accounts rendered 
by this company to the Council for energy supplied during the last 
quarter show as followa:—Pablic lighting, 75,378 units at 78d., 
£229; power supply, 24,138 units at 9d., £91; general supply, 
289,781 units at 1°22, £1,476. 


TRAMWAY AND RAILWAY NOTES. 


Barnet.— The electric tramway from the Highgate Arch- 
way to Barnet, passing through Finchley and Whetetone, is now 
nearing completion. It is hoped, says an evening contemporary, 
that an efficient service of cars may be ready within a few weeks. 


Belfast.—On Monday proceedings were commenced at 
the Surveyors’ Institution, Westminster, before Mr. L. L. Macassey, 
sitting as sole arbitrator between the Belfast Tramways Co. and the 
Corporation, arising out the purchase of the company's undertaking. 
The claim included an item of £345,971 for the company's under- 
taking, about £20,000 for two other undertakings, £74,216 for three 
years’ unexpired profits, and £7,500 for compensation to directors, 
manager, and secretary. The fall figure was £452,395, but deduct- 
ing the amount of the principal moneys secured by the company’s 
outstanding debentures (£60,000) the total claim was £392,345. 


Birmingham.—The provisional terms arranged with the 
City of Birmingham Tramways Oo. for the purchase of lines belong- 
ing to the company within the city, the reconstruction of the steam 
and horse routes leased to the company until December 31st, 1906, 
and the purchase of the Kyotts Lake Road дербі, were recently 
approved by the T.C. 

The Committee had agreed to pay а sum of money which was 
based upon the real value of the Bulsall Heath tramwaye, but it 
included a release from all doubtful obligations to purchase rolling 
stock, the tramway depóts, and other matters which an arbitrator 
might have put upon the Corporation, under the Tramways Act, 1870. 
The terms were £20,000 for the Buleall Heath lines, on condition 
that the Corporation was allowed to proceed with the electrifica- 
tion during the company’s tenure of the lease; £16,000 for the 
Kyotts Lake Road depót, with the provision that the Corporation 
should. have so much of the depot as it required after the middle 
of 1906, for the purpose of preparing electric cars to start running 
on January 1st, 1907. 


Bury.—It was stated at the Bury T.C. meeting last week 
that, in consequence of the Tramway Bill having been disallowed at 
a former meeting of the Council, a part of the Bury and Radcliffe 
scheme would have to be abandoned. This, the. chairman of the 
Tramways Committee (Major Hall) said, involved the dropping of 
the project for coupling up with Bolton. This scbeme had pre- 
viously been sanctioned by the T.C. without а single objection 
being raised, Major Hall said, and in view of the arrangements 
with Bolton and Radcliffe, the Committee had serious ground of 
complaint that “a vacillating and weak-kneed policy " should now 
commend itself to а majority in the Council. The Committee's 
minutes were confirmed. | 


Cardiff.—At the annual meeting of the Property 
Owners’ and Ratepayers’ Association last week, the president (Mr. 
A. Beasley, general manager of the Taff Vale Railway Co.) pointed 
out that the municipal debt at Cardiff had increased from £1,460,718, 
or £11 бе. 7d. per head of population, in 1894 to £3,352,393, or 
£20 88. per head, in 1904, to which about £147,600 had been added 
between March and November last. The Times report says :—“ The 
total outlay on the tramways was in March, 1904, £687,222, and in 
December the cost was stated at £726,855, which worked out at 


. £33,000 per mile as against the aversge for the United Kingdom, as 


per the Blue Book return, of £15,000 per mile. They had bought 
cars in excess of the requirements, and the receipts were stationary. 
On electric lighting the expenditure exceeded £200,000, and only 
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£500 had been placed to depreciation, and what were regarded as 
profits were no profits at all.” 


Chatham & Dover Railway.—At the ordinary half- 
yearly general meeting of the above company, held on the 3rd inst., 
Bir Edward Pemberton, the chairman, referred to the serious 
decrease in passenger traffic which that company had suffered in 
common with similar undertakings. The decrease was attributed, 
among other things, to tramway competition in South London; 
under the circumstances, the directors had decided to make an 
effort to develop districts further out where tramway competition 
could not be felt, and many additional trains had been put on with 
that object. The chairman also referred to the Brighton Co.'s 
electrical experiments, whiob, if successful, might result in the 
ultimate electrifying of the Metropolitan sections of their railway. 
In connection with the sbove, notices have been posted on the 
stations of the South-Eastern & Ohatham Railway, announcing the 
withdrawal of certain early workmen's trains running from Victoria 
to Ludgate Hill. 


Croydon.—A poll has been taken of the ratepayers upon 
the proposal of the Corporation to spend some £130,000 in extend- 
ing the tramway system to Upper Norwood. Outof a total poll 
of about 7,000, those in favour obtained а majority of 88. 


Electric Mono-Hailway to the Sussex Coast.—A 
working model of the Kearney-Thom electric mono-rail system 
(which is to be used on the proposed London and Sussex railway) 
has been on view at the recent Electrical Exhibition held at the 
Battersea Town Hall. Mr. E. W. Obalmers Kearney explained the 
syndicate’s proposal to build a London suburb on the Suasex coast, 
which, it is estimated, will be within 30 minutes’ journey of town, 
by the above railway system. Two alternative plans are suggested 
—either to tunnel down beneath the City and South London Rail- 
way at the Bank, and proceed underground for three miles, or to 
make Cannon Street the starting point, and construct the entire 
line overground. During the present year a practical demon- 
stration of the system will be given on a specially constructed mile 
of track on private property. Plans have been prepared for the pro- 
spective seaside suburb, and the idea is to provide energy from two 
power stations—one 10 miles out of London, and the other at the 
Sussex end of the line—upon which Mr. Kearney claims that a five- 
minute service could with perfect safety be maintained. 


Glasgow.— A deadlock has taken place between the 
Tramway Committee of the Т.О. and the Partick T.O., as a result of 
which the proposed extensions of the cars through the latter burgh 
will be dropped from the prov. order promoted by Glasgow. Glas- 
gow offered to construct the lines on the same terms as were conceded 
when the last extensions in the burgh took place, but these 
Partick refused, and the negotiations were broken off. 

An interesting point was raised in one of the police-courts in 
Glasgow on Saturday, in regard to an electric car case. The driver 
of a car was charged with recklessly driving his vehicle, and a law 
agent, who appeared for him, objected to the case being tried 
before a magiatrate who was a member of the City Tramways Com- 
mittee. The objection was, however, repelled by the legal assessor. 
The charge was found not proven. 


Liverpool Overhead Railway.—A big fire at a Bootle 
timber-yard on Monday last caused traffic between Alexandra 
Dock Station and Seaforth on this railway to be suspended. 


Firemen were kept constantly playing on the structure of the 
railway. 


London.—The Court of Common Council on 2nd inst. 
discussed at length the proposal to lay tramways along the Embank- 
ment and over the bridges, &с. The Streets Committee recommended 
that the Corporation should not consent, butshould take stepsto oppose 
the L.C.C. Bill. The Court adopted this course by 97 votes to 33. 


Maidstone.—On February 1st the B. of T. held an 
inquiry into the Corporation's application for а loan of £60,000 for 
electric tramway extensions, it being proposed to run a branch from 
High Street to Loose, and another from High Street to Penenden 
Heath. The only opposition was from a wholesale trader, who 
contended that one of the lines would be an obstruction to 
carriers' vans. 


Newcastle-on-Tyne.—Mr. F. J. Edge, the city engineer, 
has just issued an interesting report on the condition of the track of 
the tramways. He finds that those portions which were laid with- 
out anchors are very much out of repair, more particularly where 
the routes are served with the heavy type of bogie car. A number 
of anchors have been put into the track, but this has been done only 
in such places as was necessary to effect repairs, no track having 
been taken in hand systematically, and anchored throughout. The 
city engineer recommended that the track should be systematically 
anchored, and the joints welded where necessary. Не then proceeds 
to give details of the work required on each section, and the 
approximate cost. The totals ate:—Anchors £1,282, joints £3,153 
for the portions which are in urgent need of repair, and which 
should be done this year. The remainder, which might be left over 
for next year, would cost for anchors £1,632, and for joints £3,044. 
Since Mr. Edge has taken over the management of the line, he 
has found defects which will cost the system a sum of £9,111 during 
the next two years. 


New York City.— The blizzard on January 25th was 
the worst of its kind since 1888, and resulted in a complete 
stoppage of all electric street traffic at an early hour of the 


5 Traffic had not been entirely resumed up to January 
27 *. E 


North-Eastern Railway. — From the  half-year's 
report of the above company, we gather that during that period, 
they carried on the Newcastle and Tynemouth suburban lines, 
which are now worked by electricity, 675,000 more passengers, 
between stations on those branches, than in the corresponding half of 
1903. The directors consider that the results of substituting elec- 
tricity for steam, for working the passenger traffic on the above 
lines, have so far been satisfactory, as regards receipts and expenses. 
The electric train mileage was 588,786. 


Rathmines.—The extension line of the Dublin United 
Tramways Co. in Upper Bathmines was opened on January 27th. 


Sunderland.—The T.C. has decided to appeal at the 
Quarter Sessions against the assessment of the tramways and elec- 
tricity undertaking. The assessment of the former has been increased 
from £5,000 to £13,650 gross, and £11,550 net, and the latter to 
£8,055. The Corporation desires the assessment of the tramways 
undertaking to be reduced to £5,661, but the Assessment Committee 
will not go below £11,000. 


West Bromwich.—Councillor Baggott recently gave 
notice that at the next meeting of the T.C. he will move а reso- 
lation to the effect that the Council take proceedings to compel the 
tramway compsny to carry out the terms of their agreement with the 
Oorporation. Councillor Baggott pointed out the serious public in- 
convenience caused by the company running a 15 instead of a 10 
minutes’ service between Carter’s Green and Great Bridge, and he 
urged that the outlying districts were entitled to share in the 
advantages of the jd. stages. The Mayor explained that a 
deputation from the tramway company was about to wait upon the 
Corporation, and then a proper understanding would no doubt be 
come to as to the agreement. He added that the Corporation bad 
no power to compel the company to adopt the Ad. stages in the 
outlying districte. 

Willesden, — At a meeting of the U.D.C. recently 
it was reported that the promoters of the Metropolitan Electric 
Tramways Bill bad intimated that they were prepared to insert a 
clause to the effect that nothing contained in the Bill should 
authorise any company, body, or person (other than the North 


pan 
‘Metropolitan Electric Power Supply Оо.) except in cases of 


emergency, to supply power to the Tramway Oo. for use within, or 
tbe Tramway Oo. to use any such supply within, the urban district. 
It was further reported that the promoters of the North Metro- 
politan Electric Power Supply Bill had intimated their willingness 
to insert a clause to the effect that nothing in the Bill should 
authorise them to lay down or maintain any mains, cables, &c., in, 
or open, or interfere with, any streets in the urban district, or to 
supply electricity except in bulk for the purpose of traction. The 
Council's solicitor was instructed in both cases to arrange a settle- 
ment on the lines suggested, and to withdraw opposition $o the 
Bills. The solicitor reported the result of his negotiations with 
the promoters of the Metropolitan Blectric Supply Co. (Various 
Powers) Bill, and read a letter which he bad received from the 
agents for the Bill, together witb the clause and amendments which 
the promoters were prepared to insert for the protection of the 
Oouncil. The solicitor was authorised to consult with counsel as to 
whether the Bill as proposed to be amended would affect the 
injunction granted by Mr. Justice Farwell on October 28th last, 
and if counsel is satisfied to arrange а settlement on the lines 
proposed. 

Wolverhampton. — The following is а comparative 
statement of tramway traffic receipts :— 


Passengers Total Receipts per car-mile. 


carried. receipts. Passenger. Parcel. Total. 
April 1st to Dec. 8186, 1904.. 5,750.180 42,002 11:250d. 023d. — 11:808d. 
April 1st to Dec. 81st, 1903.. 8,454,388 217,878 11:059d. 31d. 111104, 


TELEGRAPH AND TELEPHONE NOTES. 


C. S. S. Cambria. — The trial trip of this steamer was 
carried out recently, when a speed of 13 knots was attained. This 
vessel has been built and engined by Mesers. Swan, Hunter and 
Wigham, Richardson, Ltd., to the order of the Telegraph Con- 
struction and Maintenance Co., Ltd. The same builders also 
constructed the Colonia, The new vessel is, however, much smaller, 
and is to be used for repairing purposes. 


London's Overhead Wires.—At the Court of Common 
Council last week, Mr. Harold Leslie Dixon, inspector of overhead 
wires in the City, informed the Court that there were 40,000 miles 
of overhead wires in the City, the number of wires being 23 times 
more than when he was appointed, about four years ago. He was 
the only inspector in the City, but in Westminster there were three 
or four inspectors of overhead wires. 


The Newfoundland Telegraph Award.—According 
to Reuter, the decision of the arbitrators in connection with the 
above awards Mr. Reid $1,503,100 (£300,620), with interest at the 
rate of 3 per cent. from October, 1903. The total sum ia to be paid 
in cash before June 15th, and each side pays its own costs. 


Telegrams to Vladivostok. — The Great Northern 
announce that as far as they are concerned, telegrams addressed 
from London to Vladivostok are being accepted for transmission as 
usual. 
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Telegraphic Interruptions and Repairs 2— 


Casaus, Immo. REPAIRED, 
Trinidad-Demerara (No. 1) oo ee оо ee Aug. 96, 1901 . we 
US ce өө ee se өө Мау 7, 1908 өө se 
8s. Lucia- ue oe eo ве ee ee May 7, 1908 ee ee 
yee oe oe eo ee Aug. 19, 1903 oe өө 
Issa (Yemen) Camaran ее өе oe 1908 se өө 
er tok ee es ee [E ee Jan. 9. 1904 ee ee 
Viadivos ” ee ee ee өр, 1904 ee eo 
Closed Pert Arthur. fu. 6 2 Mar. , 1304 .. .. 
sribo-Ca: ee ws <x .. July 18, 1904 . "P 
Jamaica-Colon ae $e а а .. Jan. 5, 1906 
Olehleh-Medan ee ee ee ee Jan 25, 1906 ge Feb 8 
Marmaritaa Rhodes. ae .. Jan. 80, 1905 ` 
Laspinas. 
Cartagena-Baranquilla Ае ee ». "Рес. 8, 1 T 
Puerto- os EA Ss s% eo July 28, 1802 
Kertch-Soutehoum єз өө "T Sept. 27, 1904 ... А 
Rome-Pera.. ee ee е . L] Jan 27,1 ee ee 
Bhamo route beyond Tall. s e . Jan. 15, 1906 .. eee 
Indo-European Kertsch-Kale.. ss T oe Jan. 81,1905 .. Feb. 1 


Telegraphs in Holland.—During the years of 1902 
and 1903, says the Journal Télégraphique, the telegraphic system of 
Holland increased by 536°9 kilometres of line and 5,972°7 kilometres 
of wire, the totals on January 1st, 1904, being 6,780:3 kilometres of 
line and 29,603 of . Bince 1899, the Administration abolished 
the use of iron, asphalte and earth conduits, and are eliminating all 
conduits of this kind still in existence. River and submarine cables 
during the two years have increased by 8,015 metres. 


On January 29th, 1902, a ship's anchor damaged the Vlieland— : 


Harlingen cable during а storm, and ít was not repaired until March 
13th following. During the close of the next year, communication 
by this cable was again interrupted, the fault being in the under- 
ground cable near Harlingen. The direction of the trench not 
beíng exactly known, it was necessary to resort to much digging and 
consequent expense. 

On May 6th, 1902, the Zandvoort — Lowestoft cable was interrupted, 
and this was repaired by the British administration on May 23rd, 
thedelay being caused by bad weather. This cable was also inter- 
rupted on December 15th to 22nd, 1902, and from October 23rd to 


November 13th, 1903. On November 24th the cable gave out again, 


and owing to bad weather was not repaired till June 1st, 1904. 
The Volkerak and Zaidersee cables were also interrupted several 
times. The following are the causes of interruptions :— 


: 1902. 1908. 

Damaged posts ee ee .4 se ee ee eo 16 80 
Damaged wires ee * ee ee ee ee ee 180 296 
Leakage ee ee ee ee ee ee ce ee 824 1,872 
Contacts, crossed wires .. ae T - "P .. 1,962 9,150 
Broken insulators and supports ee s oe ee 77 
Damaged carrying wires.. T s ee vs oe 16 22 
Faults in water-ways and subterranean lines ee 8 48 16 
Non-enumerated .. os sé ee s ais T 266 465 
Total ee 2,688 4,988 


In 1902 the administration experimented with a composition 
named Gentssche Gutta” iu the of their cables, but 
at the end of the year they were not in a position to definitely 
pronounce on the practical value of this substance. 

The destruction of insulators through stone-throwing did not 
cease in 1902, but to prevent this, insulators were used proteoted 
with an enamelled iron guard. This guard entirely covered the 
porcelain insulators, and was fixed to the latter by means of plaster 
of Paris. But this means of protection could only be adopted in a 
very restricted manner. The metallic covering adopted was quite 
practical in dry weather, but when the atmosphere was humid it 
became a cause of leakage, aud constantly a serious obstacle to tele- 
graphic communication when snowing or freezing. 

By reason of the great increase in the number of insulators caused 
by the continual erection of new conductors, it became necessary to 
adopt some means of overcoming the strain on the posts, and to effect 
this а modification was introduced ia the arms and double supports 
by which the stems of the insulators could be placed nearer together. 
This, of course, increases the risk of crossed wires, but up to the 
present no inconveniences of this natyre have been experienced. 

Lighthouses on the Islands of Ameland, Terschelling aud Vlie- 
lend have been put into telegraphic touch with one another, and 
the authorities, as well as with lifeboat stations. Ia 1903 there 
were 1,815 operators and employés, of which 345 were women. 

The number of telegrams was as follows :— 


Year Telegrams Increase. 
1609 ,. " 2,716,486 1'5 per cent. 
900 A 2,799,910 8:01 š 
1901 2,961,5 5'8 és 
1902 ee ee ee ee ee 2,970,697 0:3 [1] 
1908 oe ee ee ee ee 8,117,582 4'9 „ә 


The average number of words per telegram was 1448 in 1902, 
and 14:64 in 1903. 

Telegrams for and from the United States of America were dis- 
tributed as follows :— 


1902. 1903. 
To Anglo-American cables .. T - ee 68,946 74,983 
„ Freuch-Amerloan cables SN .. 9,409 4,859 
39 German-American cables ee es ee 86,629 82,687 


Telephones in Japan.—From the Anglo Japanese 
Gazette we learn that telephonic communication in Tokyo and Yoko- 
hama was started in December, 1890, the number of subscribers at 
that time being about 200 in Tokyo and 40 in Yokohama. At the 
present time the country has 46 exchanges in operation with 36,700 
subscribers. The seven largest exchanges, worked with multiple 
switchboards, are in Tokyo, Osaka, Kyoto, Yokohama, Kobe, 
Nogoya and Nagasaki, serving over 28,000 subscribers in a popula- 
tion of 3,920,000. In 1899 the automatic telephone was introduced, 


and in the towns above-mentioned there are 117 automatic tele- 
phone call offices in use. A telephone service between Tokyo and 
Basebo—nearly 600 miles apart —was opened in December last. 


Wireless Telegraphy.—The London, Brighton and 
Bouth Coast Railway Co. began on Wednesday last week a series 
of experiments in wireless cross-Ohannel messages between New- 
haven and Dieppe. The results, so far, are very satisfactory, and, 
if similar success attends further tests, the system, in the course of 
a week or so, will be in fall operation for a commercial service in 
connection with the company's boats. The system will entirely 
supersede the old and difficult wire telegraphy between Newhaven 
and Dieppe, which, by reason of an unavoidably circuitous route, 
occupied sometimes from four to five hours in transit, Under an 
agreement with the English and French Post Offices, tho system 
adopted is that known as the Mors, and M. Rochefort fils is the 
engineer-in-charge of the installation carried out jointly by the 
London, Brighton and South Coast and the Western of France 
Bailways.— Times. 

According to the Post Office circular, the Marconi Co. wish it to 
be understood that in the event of failure no claims for refund 
can be entertained in respect of any telegrams accepted at 
senders'risk. It appears that some claims for refund of charges 
have been made by the public, although messages were'sent at their 


. risk, and did not reach their destination. Senders must take the 


risk of a message reaching the wireless station when handed in 
near the hour mentioned in the list opposite the name of the ship, 
and there is, therefore, some doubt as to the possibility of delivery. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Army Contracts.—The Secretary, War Office, is adver- 


tising for names of manufacturers who wish to tender for army 
requirements. Bee “ Official Notices” February 3rd. 


Ashton-under-Lyne. — February 16th. Deep well 
pump for the electricity works. See “ Official Notices" February 
3 


Barking Town. — February 10th. Boiler, pump, 
400-kw. steam dynamo, switchboard panels, crane, &c., for the 
U.D.O. Вее “Official Notices January 27th. 


Batley.—February 20th. Tenders are required for 
wiring and fittings in connection with the electric light installation 
at the new central stores, now erecting for the Batley Оо-о ve 
Bociety, Ltd. Harry B. Buckley, Architeot, 85, Commercial Btreet, 
Batley. 


Battersea.— February 27th. Coal and other stores for 
the electricity department. See “ Official Notices” to-day. 


Belgium.—February 13th. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docks. 
Tenders are to be sent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Belgium.— February 18th. Tenders sre being invited 
until February 18th by the municipal authorities of Saventhem for 
the establishment of a central electric lighting atation in the town. 
Tenders are to be sent to Le College des Bourgmestre et Echerins, 
Baventhem, Belgium, whence particulars may be obtained for 4 fr. 


Blackburn.— February 16th. Stores for the electricity 
and tramway departments, Вее Official Notices” February 3rd. 


Bury.— February 14th. Опе 500-kw. direct-current 
high speed generating set, for extensions. See Official Notices 
January 27th. 


Dublin.—February 23rd. Arc lamp carbons for the 
Corporation. See Official Notices” February 3rd. 


East Ham.—February 21st. Five double-deck roof- 
covered cars, complete. Bee “Official Notices " to-day. 


Fulham.— February 22nd. Condensing plant, boilers, 
economisers and stokers for the Electricity Department. See 
“ Official Notices” to-day. 


G. W. Railway.—March 13th. Plant (three-phase and 
direct current) for the propored sub-stations and distributing 
centres in connection with the Park Royal generating station. Вее 
“ Official Notices " to-day. 


Islington.— February 23rd. Electrical and engineers’ 
stores for the electricity department. See Official Notices” to-day. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. See “Official Notices” December 30th. 
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Kilkenny.—February 20th. Installation of tell-tales 
for the District Lunatic Asylum. See “ Official Notices ” to-day. 


Leek.— February 20th. Wiring and fitting the Town 
Hall for the U.D.C. See “Official Notices January 27th. 


Leith. February 15th. One 600-Kw. steam dynamo, 
water · tube boiler, and traction switchboard for the Corporation. Вее 
“ Official Notices January 27th. 


Manchester.— February 14th. Main switchboard, and 
auxillary distribution boards for the Corporation car-repairing 
works. Bee Official Notices February 3rd. 


Manchester.— February 21st. Motor-generators and 


five-wire balancers for the electricity department. See “ Official 
Notices” February 3rd. 


Newport (Mon.).—February 14th. Fire alarms, tele- 
phones, &c., for the County Borough Asylum. See “ Official 
Notices " February 3rd. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession for the exclusive right 
of working the tramways for collective transports of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Rathmines.— February 20th. Coal and other stores 
for the electricity department. See '' Official Notices” to-day. 


Salford.—February 18th. Stores, &c., for the elec- 
tricity department. - See Official Notices" February 3rd. 


Shanghai.— March 31st. Construction and working 
of 24 miles of electric tramways on the он system, double 
or single. See Official Notices " October 1 


Sheffield.—February 18th. 
“ Official Notices " February 8rd. 


Spain.—March ist. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until March 1st for the 


Tramway stores, See 


concession for the establishment and working of a telephone. 


exchange in Albacete. Particulars may be obtained from, and 
tenders are to be sent to, La Direccion General de Correos y Tele- 
grafos, Carretas, 10, Madrid. 


South Shields,—February 20th. Permanent way and 
construction of track; rail boda and bonding; conduits, cables, 
and overhead equipment for the Oorporation. See Official 
Notices " January 13th. 


South Shields,—March 18th. Boiler, two vertical 
engines and 550-xw. traction generators, also traction switchboard 
for the Corporation. See ' Official Notices " to-day. 


Stockport, — February 15th. Опе 21-K w. tramway 
booster. Bee "Official Notices” January 27th. 


Stoke Newington.—March 8th. Transformers, motor- 


generators, boosters, switchboards, battery, киин mains. Вее 
“ Official Notices to-day. 


Sunderland.—February 24th. Four 250-Kw. synchro- 


nous three-phase motor-generators for the кершу Department. 
Bee “ Official Notices " to-day. 


Swindon. — February 21st. 
. switch- panels, &c. 


Wimbledon.— March 4th. Stores for the electricity 
department. See Official Notioes to-day. 


Extensions to lighting 
See Offioial Notices February 


OLOSED. 


- Barnsley Hall Asylum.—The tender of Messrs. Lea 
aud Warren, of Kettering, for E.L. plant and motors at this institu- 
tion has been accepted. 


Battersea.—The B.C. has accepted the following 


tendera :— 
C. A. Parsons & Co., one 750-kw. turbo-generator.. .. £4,680 
Green & Sons, special fuel economiser (256 tubes) zu 495 
General Electric Co., six double tariff meters ae 78 


Bury (Lancs.).— The Joint Hospital Board has accepted 
the tender of Me:rsrs. Ashworth & Parker, of Bury, for an engine for 
the hospital electric light supply. 


Camberwell.—The Board of Guardians has accepted the 


tender of Messrs. Wells & Co. for the clectric lighting installation 
at the new workhouse. 


Chatham.—The following tenders have been received for 


wiring and fittings for St. John’s Ohurch, to the specification of Mr. 
John Hewitt, M. I. E. E.: 


Duncan, Watson & Со, .. s sé x „ £280 6 0 
E. Bulstrode ee ee ee en е ә ee ee 219 16 8 
= Cairns & Co. .. - E vi "E xs . 215 8 0 
Chard & CO. 214 15 0 


It is not often that we come across a a list of tenders for installa- 
tion work where the prices are so close as these. 


Dublin, — The T.C. on Monday accepted Messrs. 


Meldrum Bros.’ tender for the large extension of their refase 
destructor plaat, 


East Ham.—The Council has accepted the tender of 
Messrs. Meldrum Bros., Ltd., for the erection of six of their patent 


" Simplex ” regenerator cells at the sewage works. 


Horsham.—The U.D.O. has accepted the tender of 
Messrs. Н. Lindfield & Sone, for extensions to the Electricity 
Works, at £350. 


Northern Hospital.—The Metropolitan Asylums Board 
has received the following tenders for the installation of electric 
fire alarms at the Northern Hospital :— 


Jackson Bros. (accepted) ee £210 10 0 
New еч ее ри Private elephone Co. 928 18 6 
9 ee ee ee 249 0 0 
Lea, Son & Co. ө de 4 " ss .. 251 0 0 
R. Melhuish, Ltd. - .. 22 0 0 
Electrical Engineering & Maintenance Co. EM . 95 0 0 
G. Weston & Sons .. А we .. 298 0 0 
J. Bryden & ons $a x we 2 .. 81010 0 
Lawrences, Ltd. А zx x .. 390 0 0. 
А. н. Магаһа! [3 0 oe oe ee eo ee 820 0 0 
Baxter & Impey Фо e? ee ee ux ee 821 15 0 
Cox-Walkers .. iu „ 828 0 0 
Private Wire & Telephone Installation Qo. - .. BIT 0 0 
National Telephone Co., Ltd. Уз . 485 0 0 
C W. Were & Co. ee * өе Ф ое a ee 450. 0 0 
Tilley Bros v x T 461 0 0 
J. "T. Halsey e ee ee ee . 468 8 6 
. & H. Turner . - .. 48 0 0 
Tamplin & Makovski, Ltd. ex ie . eo 490 0 0 
Leggatt & Huett .. .. ie. xis 60 00 


The estimate of the engineer- in- Chief was reported to be £340. 


Rochdale.—The T.C. has accepted the tender of the 
British Thomson-Houston Oo., Ltd., for ‘ge supply of a high- 
tension switchboard for the electricity works, 


Salford.—The T.C. has accepted the TEA of Mr. 
Bertram Thomas, of Manchester, for the supply of four reverse 
current circuit breakers, £17 10s. each. 


Stockport.—The T.C. has accepted the tender of Walter 
Scott, Ltd, of Leeds, for the supply of tram rails (at £5 196. 6d. 
per 1 fish-plates and tie-bars, and that of the British Insulated 
and Helsby Cables, Ltd., for cables, at £223 15s. 


Warrington.—The Т.С. has accepted tbe tender of 
Messrs. G. C. Milnes, Voss & Co., for tke supply of four top covers 
for tramoars, at £80 each, ‘inclusive of new trolley poles. 


FORTHCOMING EVENTS. 


To-day's W At 4 p.m. Tramways and Light Railways Association. 
Meeting at the Society of Arts. 
At 8 p.m. Physical Society. Annual General Meeting. Address by 
the President, Prof. J. H. Poynting, F. R. B., on Radiation Pressure." 
At8 pm At Frascati's Restaurant. Bpecial meeting of the Electrical 
5 Association (Incorporated), London Section, to hear a 
aper by Мг. R. Tweedie Smith, on the London County Council 
eneral Powers (Wiring) Bill, 1905.“ Contractors are urged to be 
present to sign a petition against the Bill. 


Saturday, February 11th.—At 6.30 for 7 J mE Institution of Engineers. 

Coming-of-Age Dinner at the iotel Cecil 

At2p.m. North of England Institute of Mining and Mechanical En- 
gineers. General meeting. 

At 2.45 p.m. I. E. E. (Students) visit to G.P.O. Central Telephone 
Exchange, E.C. 

At 7.30 p.m. Birmingham and District Electric Club. Mr. E. R. 
Wood on Starting and Speed Regulation of Electric Motors.“ 


| Monday, Беноа 18th.—At 6.80 p.m. Junior Institution of Engineers. Visit 


to the Brockie-Pell Arc Lamp Co.'s works, Worship Street, E.C. 
At 8 p.m. Society of Arts. Mr. Dugald Clerk on ‘Internal Com- 
bustion Engines.” 
Institution of Mechanical Engineers (Graduates). Lecture at the 
Manchester School of Technology, by Dr. J. F. Nicholson. 
Tuesday, February l4th.—At 8 p.m. I. E. E. (Glasgow) meeting. 
Wednesday, February 15th.—At 7.80 p.m. I.E.E. (Birmingham), Mr. А. C. 
Anderson, on Applications of Electricity in Mines." 
At 7.30 p.m. I. D. E. (Students) meeting. Mr. W.J. Williams on “ The 
Electric Furnace." 
At 2.30 p.m. I. C. E. (Students) visit to the Lot's Road Power Station 
of the Underground Electric Railways Co. of London. 
Thursday, February 16th.—At 7.15 p.m. I.E.E. (Leeds). Mr. James Lord on 
„Permanent Way Construction and Depreciation.” 
Friday, February 17th.—At 7.80 p.m. N.E, Coast Institution of Engineers and 
Shipbuilders. Meeting. 
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ELECTRICAL INSTALLATIONS ӨЕ THE NATAL GOVERNMENT 
RAILWAYS, SOUTH AFRICA. 


(FROM OUR DURBAN CORRESPONDENT.) 


TER manifold uses to which electricity is put in connection 
with the railways of South Africa justify our giving a 
description of the new power station at Durban, the terminus 
of the Natal Government Railways, and headquarters of its 


eleotrical department. 
Bearing in mind that this railway system only dates back 


the main line, for lighting and power purposes, as shown in 
the table given below. 

During the late Boer War the electrical department of the 
railway was able to render useful service to the military 
authorities, in equipping searchlight, temporary lighting, 
and pumping planta, these being erected and run by them in 
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INTERIOR OF ENGINE Room AT DURBAN. 


to the year 1876, and that it was not until some six years 
later that a connection was made with the Transvaal (then 
the South African Republic), giving a total length of 5044 
miles of main line, while the branch lines amount to about 
the same length, it is very gratifying to find electricity во 
much in demand. There ate seven generating stations on 


connection with both active hostilities and the more peaceful 
works of bridge and permanent-way reconstruction. 

The original plant at Durban consisted of four 30-Kw. 
E.C.C. dynamos, direct-coupled to “ Peache” high-speed 
engines. The demand was chiefly for lighting, and it was 
on the decision to electrically equip the whole of the loco- 


System of supply and nature of load, 


D. 5 200 volte, for lighting stations and goods — head offices, — and driving all the machinery 
in the loco. and carriage works, charging train accumulators, and Рзав а Government ишш in the 


Three-phase д.с. 2,200 volts, driving machinery іо loco. shops, lighting station and РЕТ yards, and accu- 


D. O. 200 volte, lighting station and goods yards, driving machinery in loco. shops and accumulator charging. 


' Station. ante, | Capacity. 
Durban .. Old work: 120 xw. | p c. 200 volts. 
1896 
7 New worke 570 Kw. 
1904 
town. 
Hill Crest... 1901 90 Kw. | Three-phase a.c., 500 volts, 50 cycles, pumping plant. 
Inchanga ..| 1901 25 Kw. p.c. 100 volts, for local lighting and accumulator c 
'Maritsburg 1902 310 Ew. 
: kl" mulator charging. 
Mooi River 1902 30 Kw. | рс. 200 volta, for lighting and pumping. 
Ladysmith 1901 220 Kw. 
Obarlestown | 1903 30 xw. | p.c. 200 volts, for lighting station and accumulator charging. 
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motive works that the present new power station and scheme 
became necessary. 

The general arrangement, of the new central station, as 
well as the power and lighting distribution scheme for the 
railway works and for a running shed and repair shop at 
Greyville, was drawn up by Mr. Frederick W. Mills, 
A. M. I. E. E., the chief electrical engineer to the railways, and 
Government electrical engineer to the Colony, who also 
supplied the data from which the details 
were elaborated, on which tenders were 
called for in England. 

The contract for the station equipment 
was placed with Messrs. Davey, Paxman 
and Co, Ltd., of Colchester, and 
was executed by them under the super- 
vision of Mr. H. G. Humby, consulting 
engineer to the Natal Government. 

The building, which is of very lofty 
proportions, and was built of brick, 
cement faced, by a local contractor, was 
designed by the engineer-in-chief to the 
Natal Government Railways, and erected 
at an estimated cost of £20,000, while 
the outlay on station plant was £26,000. 

The erection of engines, boilers, and 
auxiliary machinery was carried out 
by the department under the superin- 
tendence of Mr. C. H. Hearn, the power 
station engineer. 

The power house is conveniently 
situated in the works yard, for the pur- 
pose of current distribution, the dimen- 
sions being 135 ft. x 85 ft., divided 
lengthways into two portions forming  - 
engine and boiler rooms, in addition 
to the offices. 

At the west end is placed the chimney, of circular section 
and 180 ft. in height, the internal diameter at the base being 
15 ft. 3 in., and at the top 9 ft. 4 in. inside the cap; it is 
firebrick lined to à height of 115 ft., with a cellular air 
space. The economiser honse is interposed between the 


BOILERS AND MECHANICAL STOKEBS. 


end of the main building and the chimney, and measures 
60 ft. x 30 ft. 

A boiler room 135 ft. long x 50 ft, wide has been pro- 
vided, with a view of ultimately doubling the present boiler 
power, consisting of five Lancashire boilers, 36 ft. long x 
4 ft. 6 in. iu diameter, with a grate area of 36 sq. ft. for both 
furnaces, generating steam at a pressure of 160 Ib. per 
8q. in., and giving an evaporation of 6,000 gallons per hour 
with Natal nut coal. 


Poulton’s curvilinear bricks are employed for the boiler 
settings. On the floor level is situated the main flue, 8 ft. 
6 in. x 5 ft. wide, bye-passed at the chimney base to four 
batteries of Green economisers, having a total of 394 tubes ; 
the flne is so laid out ав to permit of doubling the economiser 
in the future. The tube scrapers are motor-driven, with a 
small steam engine as stand-by. 

All the boilers are fitted with ** Bennis" sprinkling 


Woop-WoRkING SHOP. 


mechanical stokers, these being fed with coal by means of 
an overhead chain conveyor, which, returning in the ash- 
trough below the boiler room floor level, removes the ash, 
delivering it to а buoket elevator overhanging an adjacent 
siding, and thus ejecting it direct into steel railway wagons. 
Another elevator of similar oonstruc- 
tion lifts the coal as dumped from 
wagons over a shoot, whence it falla by 
gravity into the elevator hopper. 

An _ independently-fired superheater 
by Messrs. Davey, Paxman is set mid- 
way between the boilers; it has a capacity 
of 10,000 1b. of steam per hour, with a 
heating surface of 762 sq. ft., and is 
connected into the 10-in. saturated 
steam main by 8 in. branches, provision 
having been made for bye-passing or 
mixing as may be required. The steam 
is superheated to 500° F. The steam 
auxiliaries are supplied from a 84-in. 
steam service taken separately from each 
boiler. The method adopted for sup- 
porting the steam ranges was а series 
of wrought-iron pipe columns sur- 
mounted by cast-iron cushion pieces 
by which the pipes were borne, the 
whole arrangement being very elastic, 
and no expansion jointe or other devices 
being necessary. 

The engine room, off which lead the 
offices, is 123 ft. long x 35 ft. wide, and 
is spanned by a 10-ton travelling crane ; 
the walls are handsomely finished with a 
glazed tile dado, and the floors are also 
suitably tiled, the cable and other trenches 
being covered in by teak gratings. 

At present three generating sets are in position and 
regularly working, with space for extension to double the 
present capacity; these are all of uniform size, viz., 190-Kw. 
direct current, віх-роје, compound-wound machines by 
Messrs. Bruce Peebles & Co., Ltd. They generate current at 
210 volts, 500 r.p.m., and are direct-coupled to 300-1.H.P., 
triple-expansion, three-crank condensing engines, by Messrs. 
Belliss & Morcom.: These are of their standard type, with 
forced lubrication throughout ; as will beseen in the accom- 
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panying illustration, p. 227, an equalising switch is placed 
close to each machine for parallel running. 

On the left-hand side of the same view will be seen the 
Brown-Boveri motor-generator, running at 1,000 r.p.m. ; 
this supplies three-phase alternating current at 2,000 
volts, 50 cycles, to Greyville depót, where it is trans- 
formed down to 200 volts, and employed for lighting and 
power. The separate switchboard controlling this set is 
seen on the extreme left of the view. 


Situated in the centre of the engine room at 10 ft. below: 


floor level, and covered in by chequer plates, is the pump 
апа condenser room ; here are installed two motor-driven 
three-ram feed-pumps, each capable of dealing with 3,000 
gallons of water per hour against 165 lb. per sq. in. pressure, 
апа ап additional Worthington vertical steam pump, 
Admiralty pattern, of equal capacity. In the centre of the 
pump room stands the condensing plant, with combined 
steam-driven air and circulating pumps. The displacement 
of the former is 10,123 cb. ft. per hour, while the latter 
deals with 83,500 gallons an hour. Here also are fitted the 
exhaust steam oil separator, hot-wells, oil filters &c. 

A Worthington cooling tower is in use, having a capacity 
of 85,000 gallons per hour; its dimensions are 40 ft. 
high x- 12 ft. in diameter, and the fan is motor-driven. 

A lofty gallery running the full width of the engine room 
carries the main switchboard, supplied by Messrs, Kelvin 
апа White, access to the platform being gained by a light 
iron spiral stairway of ornamental design. "The main board 
consists of six generator panels, seven feeder panels, two arc 
panels, and one panel for testing purposes, all of white 
marble, and equipped with single-pole knife-switches, 
maximum and minimum circuit-breakers, and the usual dial 
&nd recording meters. | | 

Behind the switchboard is the test room, suitably equipped 
by the same firm. The lighting of the station is carried 
out by G.E.C. enclosed series arc lamps, as well as 
incandescents. 

The distribution scheme is carried out from the power 
station switchboard direct to three centres of supply, situated 
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The high pre:sure supply to Greyville is conveyed by a 
7/14 three-core armoured cable, 10,000-volt class, this being 
of sufficient sectional area to allow of an increasing load. 

Altogether the system has involved the laying of four 
miles of cable serving 1,750 H.P. in motors, and an equivalent 
of 2,800 8-c.P. lamps in lighting. 


EXTERIOR OF PowER STATION. 


‘+ The tool-driving has been carried out principally by the 
application of a separate motor to each machine, perfect 
independence of the several units being thus ensured ; 
applied to a large group of iron-working tools is a very 
interesting multi-voltage system, controlled from a rotary 
balancer which gives pressures of 50, 75, 125, 150 and 200 
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MoTOR-DRIVEN MACHINE SHOP. 


at the locomotive machine shops, carriage building shops, 
and traffic sub-station. 

The feeders to these sub-stations consist of St. Helens 
91/11 concentric paper-insulated cable, lead sheathed, of the 
500-volt class, having a sectional area of 1:0 sq. in. These 
are supplemented by smaller feeders of 61/14 concentric 
paper-insulated cable of similar class, leading to the main- 
tenance and stores departments. 


volts. By this means a large speed range for such tools as 
drilling, milling, shaping and slotting machinery is attain- 
able, and it has been found to considerably increase the scope 
of the various appliances which were originally in use prior : 
to the introduction of electric driving, variable speeding of 
which could only otherwise be obtained by expensive 
structural alterations to the machines themselves. All tools 
recently imported are, of course, designed and [properly 
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equipped for motor drives, suitable provision being made. 


therein for effective speed regulation. | 

In the engineering, wood-working and other workshops, 
all the conductors are laid solid in underground trenches, 
cast-iron junction and inspection boxes dividing up the 
service into regular sections, for the expeditious localisation 
of faults, or for extension work. An especially roomy and 
convenient cast-iron joint box has been introduced by Mr. 
Mills, for the heavier cable work, much facilitating the 
jointing and the accessibility of cables for testing purposes. 


Storr Frown or Ostanio Рожен Oo., at GA Hove SrTR 
‘Frome COVERED WITH COomcaETR'JACERT. 


The locomotive erecting shops are served by six 85-ton 
overhead electric travelling cranes, and two 5-ton quick 
travellers, while а 5-ton gantry crane.is at work in the 


goods yard for the rapid handling of the heavier class of 


merchandise in general traffic. 


1 Considerable interest also attaches to the 20-ton, electric | 


traverser for transshipment of rolling ‘stock in the carriage 
repair and paint shops, which takes its supply from overhead 
trolley lines, and to a couple of motor-driven air compreesors 
of 40 and 100 н.р. respectively. These provide for the large 
number of pneumatic tools in use in the boiler shops. 


to be taken up at the old station, removed, set on new 
foundations, and the switchboard re-erected in its new 
position and connected with the new mains. The staff 
employed on this occasion numbered 18 Europeans und 60 
natives, under the personal supervision of the chief elec- 
trical engineer. | 

А good view of tbe station exterior is given on page 229, 
wherein are seen the spacious proportions of the buildings, 
ав wel as what is now the largest brick chimney in the 
country. | 


| Сомовкту Cumram ‘Watt эр Omtanio Powss OOo. 
Our other illustrations are a general view of the engine 
room, with pump hold in the foreground; a view taken 
along the boiler room firing floor, clearly showing the 
mechanical stoker arrangement ; and a bird’s-eye view of one 


of the locomotive machine shops, an important, part of what ів. 


undoubtedly the finest equipped as well as the mest modern 
" largest engineering establishment in the whole of . South 
frica. | 
A view of the saw mill is given, in which can also be seen 
carriage building beys; in this department are at. work 
the most modern labour-saving wood-working tools, driven 


18:pr. STEEL FLUME or ONTARIO POWER Co. 


A problem with which the electrical staff was confronted, 
was the imperative need that the change-over from the old 
to the new stations and systems should be completed between 
two ordinary working days, во that no interruption of either 
light or power supply should occur, It is pleasing to record 
that the department was quite equal to the occasion, and 


that the operation, which was commenced after midnight ор ` 


Sunday, July 23rd, 1904, was so successfully completed, that 
by theevening of the same day, No. 1 steam-dynamo took up 
its regular load. This performance ie the more creditable, 


inasmuch as a large motor-generator and its switchboard had 


Sirw or POWER STATION IN THE GORGE, 
CANADIAN SIDE, 


by motors of 220 H.P., and served by four 5-ton overhead 
electrically driven travelling cranes. 

The most important of the up-country stations is situated 
at Pietermaritzburg, the веа& of the Colonial Government. 
It was built and equipped at а cost of £2,100, and is the 
centre of a bigh-pressure three-phase transmission scheme, 
feeding four outlying sub-stations. 

In the generating station are installed two 80-kw. and 
one 150-Kw. alternators, supplying current at 2,200 volta, 
60 cycles; these are direct-coupled to Peache" high-speed 
single-acting enginea, while four “ Economic” „boilers 


Vol. 56. No. 1,420, Рввводвт 10, 1905.) THE ELECTRICAL REVIEW. 


231 


supply steam at 140 lb. per sq. in. This station is under 
the control of Mr. T. P. Pask, A. M. I. E. E., assistant elec- 
trical engineer. 


The management is to be congratulated on the wisdom of 


ita solution of the problem presented to it when the question 
of considerably enlarging the works came up іп 1902. It 
then became necessary to commit the department to а 
definite policy of either steam or electric power supply, in 
view of the new machinery to be placed on order, as well as 
the design of buildings to be erected, both of which depended 
on the future practice decided upon. 

The decision of the genera! manager, Sir David Hunter, 
K.C.M.G., was that the extensions and future policy of the 
department should be laid down on the lines of the latest 
engiveering practice, and the wisdom of this course has been 
abundantly proved by the largely increased output from all 
departments, in addition to the gain in efficiency accruing 
from well lighted and ventilated shops, which, as our 
illustrations show, compare favourably with any we 
remember to have seen їй our English industrial centres. 

In corclusion, we have to thank Mr. F. W. Mills, the 
electrical engineer, for his courtesy in allowing our repre- 
sentative to view the works, and for the excellent photo- 
graphs and information which he readily supplied. 


ELECTRICAL DEVELOPMENT AT NIAGARA 
FALLS, CANADA. 


By ORRIN E. DUNLAP. 


THERE are three power projects under way in Queen 


Victoria Park, on the Canadian side of the river at Niagara 
Falls, the combined output capacity of which is to be 
415,000 E.H.P. Of this stupendous amount, the Ontario 
Power Co. proposes to develop 180,000 H P., which is the 
largest amount of power yet contemplated for any single 
installation at Niagara Falls, and is within 25,000 H. P. of 
the total output of the two great power houses of the 
Niagara Falls Power Co. on the New York side at Niagara. 
In the development of the Ontario Power Co., there are 
features quite new: in the Niagara region, and none of the 
work done in developing power there has been more inte- 
resting than that of this company. The Ontario Power 
Co. was the second to select its site and method of develop- 
ment on the Canadian side, and its plan at the start called 
for the diversion of the waters about Dufferin Islands in 
order that the forebays might be constructed at the point 
selected. To accomplish this: huge wing dams were con 
structed, and a vast area of the riverbed was expoeed. | 
The company's designs provided for the construction of an 
outer and an inner forebay above the Dufferin Islands, the 


point being about a mile above old Table Rock. From the 


innet forebay it ig intended to run three steel flames to Table 
Rock, where the water of the flumes will empty into an open 
relief or spillway; from this it will be carried through 
penstocks to the turbines located in the power station at the 
water's edge, in the gorge, very close to the foot of the Horee- 
shoe Fall. | Е NE 

To develop the 180,000 H.P. contemplated, the Ontario 
Power Co. will divert about 12,000 cb. ft. of water every 
second from the river, above the Horseshoe or Canadian 
Fall This diversion will be made at a point where the 
upper rapids begin. In passing from the main stream to 
the outer forebay, the diverted water will meet an ice fender 
or curtain, which is expected to prevent much of the ice that 
flows down the upper Niagara from Lake Erie in wintertime 
from entering the forebay. "The curtain will drop to within 
a few feet of the riverbed, and it is expected that the 
powerful currents of the locality will sweep the ice from the 
face of the curtain. The depth of water at the intake will 
be about 13 ft. ‘The area of the outer forebay is about eight 
acres, while that of the inner forebay is about two acres, 


making 10 acres in both forebays, all of which covers the 
normal riverbed, a coneiderable amount of which was blasted 
away in order that a sufficient depth of water might be 
obtained. In the construction of the forebaye, piers and 
various foundations, a vast amount of concrete work was 
done, 

At times of high water, the river wall of the outer fore- 
bay will act as a spillway. At the lower end of the outer 
forebay, the walls are connected by a screen honse 320 ft. 
long, while at the lower end of the inner forebay the gate- 
house is located, and is 120 ft. in length. The water will be 
about 20 ft. deep at the screenhoure, and 30 ft. deep at the 
gatehouse. Should any ice or débris reach the gatehouse 
section of the inner forebay, it will be discharged through an 
ice run 5 ft. wide. с | 

The three steel flumes will tap the water supply at the 
gate-house, the flow being regulated by stee! gates. One of 
the flumes has already been laid. It is made of ‘steel plates 
4 in. thick, strongly riveted, and has an inside diameter of 
18 ft. Every 4 ft. the plates are strengthened by 8-iu. 
steel deck beams riveted to the upper section. In order 
that the presence of the big steel pipe might not mar the 
scenic features of the park, the commissioners of Victoria 
Park directed that it be laid ір а trench excavated for its entire 


length of over 6,000 ft. Previous to being covered by earth, 


а conductor was laid to carry off any electric currents that 
might cause electrolysis, and the upper surface of the flume 
was sheathed with concrete in order that any unequal earth 
pressure might be distributed. Some views of the work in 
different stages are given on the opposite page. 

Each 18-ft. flame is expected to supply about 4,000 cb. ft. 
of water per second, and this water will be caught up in 
eight penstocks and carried to the station, making 24 pen- 
stocks in all that will pass from the top of the bank in 
tunne's excavated through the high bank, in order that they 
may not be in view of sightseers on either side of the river, 
to the power house. Six of the penstocks connecting with 
each flume will be 9 ft. in diameter, while the two others will 
each have a diameter of 30 in. The large penstocks will 
supply the turbines of the generator sets, and the small pen- 
stocks will supply the wheels of the exciters. At the power 
house the 9-ft. penstocks bifurcate, so as to supply water. 
to the twin turbines that will be used. These turbines will 
make about 187 r.p.m., and will be direct connected to 
generators of 10,000 H P. capacity. Tail-races under the 
power house carry the discharge water from the turbines to 
the lower river. _ Е | | 

The generators will deliver three-phase current, at 25 
cycles and 12,000 volts. They will be controlled by appa- 
ratus installed in a transforming and distributing station 
located on the blnff behind Victoria Park, 255 ft. above 
the power station, and over 500 ft. from it horizontally. It 
їв provided in the agreement made with the Park Commis- 
sioners that all the power must be used outside the park 
limits, but if there is demand for it, one-half of the product 
of the station must be delivered to Canadian consumers. 
The Ontario Power Co. has made a contract with the Nia- 
gara, Lockport and Ontario Power Co., whereby. it is to 
deliver 30,000 electrical horse-power at the international 
boundary line at or near the Niagara whirlpool by July ‘Ist, 
1905, and an additional 30,000 electrical horse-power at the 
same point by January Ist, 1907. This contract extends to 
April lst, 1950, and may be extended 60 years longer, 
or to 2010. On its part, the Niagara, Lockport and 
Ontario Power Co. is to erect а transformer station on the 
American side of the river, and it is to construct 
а transmission line as far east as Rochester, N.Y., by July 
1st, 1905. From this, one is led to believe that a portion 
of the product of the Ontario Power Co. will be transmitted 
to Lockport, Medina, Albion and other places in Western 
New York. 

For its rights in Victoria Park, the Ontario Power Co. 
pays an annual rental of $30,000 a year, and, in addition, 
will pay at the rate of $1 per H.P. for all power sold above 
20,000 up to 30,000 HP.; 75 cents per H.P. for all above 
80,000 up to 40,000, and 50 cents per H. P. for all sold or 
disposed of above 40,000 H.P. . 

The engineers of the Ontario Power Co. are Messrs. P. N. 
Nunn and L. L. Nunn, while the resident manager is Mr. 
Banker R. Paine. 
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NEW LOW-TENSION IGNITION DEVICES 
FOR PETROL MOTOR-OARS. 


Tum Simplex ignition device for petrol motor-cars, described in- a - 


recent issue of the Ruvizw, appears to have been the fore-runner 
of a number of devices working on а similar principle. At tke 
recent motor-car exhibition in Paris two variations of the system 
were exhibited, on which we are now able to give illustrations. 
Fig. 1 gives a sectional view of the Caron device, introduced by 
La Société Industrielle des Telephones, of Paris, from which it will 
be seen that it is an exceedingly compact arrangement, the whole 
apparatus not being much larger than ап ordinary sparking plug, 
whose place it takes in the combustion chamber of the motor. As 
in the Bimplex arrangement, tbe rod c by which the internal break 
is obtained, has a to-and-fro motion. When the circuit is closed at 
the contact maker on the half-time shaft of the motor, an electrical 
current flows through the coil A, magnetising the soft iron core; 
the latter in turd draws up the rod c, from the point D, and a huge 
spark, due to the extra current, takes place when the rupture is 
made. A light spring around the rod returns tho latter to its 
normal position, resting on р, wheu the external contact ів 
broken. The only part subject to wear is the point D, which, as 
in other devices of the kind, can be renewed at a small cost, the 
renewal only being necessary after several thousand miles of 
running. Each cylinder is provided with its own combined magnet 


"та. 1.—CARON 
Јангтох PLoa. 


Fig. 2.—ZUBALOFF IGNITION 
DEVICB. 


and plug, and while it will work equally well with acoumulators 
and a contact breaker of the usual type, the Société dos Telephones 
prefer to use a special low tension magneto driven off the half-time 
shaft to furnish the primary current. The magneto is of the four- 
pole type, and has a rotatable armature; it furnishes two impulses 
of current at each revolution of the crankshaft, the current being 
sent by a distributor to the terminals of a collector, which are 
directly connected to the plug-magnets, the number of terminals 
corresponding to the number of cylinders of the engine. 

The Zubelof arrangement is being introduced by M. Beaupied, of 
Paris. The apparatus is so arranged that it can be fitted in place 
of the ordinary high-tension sparking plug. Referring to the 
sectional view (fig. 2), 16 will be seen that the central rod of the 
plog, by means of which the internal break in the electrical 
circuit is effected, has an oscillating movement. The rod or 
lever is supported at its centre of gravity on a spindle s, 
from which it is insulated by means of mica. The lower 
end p, ef the rod carries a hammer fixed to it by means of a 
pin. The hammer, rod, and spindle are of nickel, while the end of 
he rod is mica insulated. The electrical current, which may be 
furnished either by an accumulator-dynamo, or magneto, is divided 
into two portions. When the external break in the circuit is closed, 
that is to say, when contact is made by the contact maker on the 
half-time shaft of the engine, the current flows through the coil, в; 
at this moment the bammer р, or rather, the lever м, is attracted 
towards н, and, turning on ite spindle, causes the hammer p to 
make contact with the block c. This done, the coil в! in 
turn becomes magnetised, as a part of the current from the 
battery passes through the coil Bi, the lever, hammer, 
and block, which are in series with it. The engine continu- 
ing to run, the external contact on the half-time shaft is broken, 
the blade being on the insulated portion, and current ceases to flow 
in в. The coil B! only is now magnetised, and attracts, in turn, 
the lever x, causing the hammer p to leave the block c 
suddenly, а large spark due to the extra current taking 
place between the two The contact maker on the 
engine can, of course, be advanced and retarded in the usual 
way. The apparatus is strongly made, and will work in any 
position, а special claim being made that its regular action does 
not depend in any way on springs. The only parts subject to wear are 
the-bammer р, and the block o; these will, however, last for several 
thousand miles, and are so attached that they may readily be 
renewed. The device is adaptable to single or multi-cylinder 
engines, each cylinder being fitted with its own magnets and plug 
wired up to the usual contact maker, 


THE ELECTRICAL VOLUNTEERS. 


Tun following orders are announced for next week :— 


Monday, February 13.—" A" Company. Reoruita’ drill, 6 p.m.; technical in- 
struction, 7 p. nm. Lecture and demonstration on the Potentiometer, by Mr 
РАА Feb y HZ B" Com Recruits’ drill, 6 p.m.; technical in 
[] TUR e " pany. i ar - 
struction, 7 =з Medical inspection for recruits 'an Special Service 


nation C" and D" Companies for “ А badge, 7 p.m. : 
Thursday, February 16.— С” ‘Company. Recruits’ acd, 6 p.m. ; technical in- 

struction, 7 p.m. Lecture by Capt. Phillips on Pointe on Work- 

ing of Steam Engine," 8.80 p.m. . 
Friday, February 17.—'* D" Company. Reoruite’ drill, 6 p. m.: technical in- 

struction, 7 p.m. Bohemian Concert at The Horns” Assembly Rooms, 
Kennington Нова, 8 m. TUS 

urda e ruary е ee ы 0 8. 

А J. Н. S. Рнпллгв, Captain, 


For O. C. E. E. R. E. (V.) 


NOTES. 


Canadian Niagara.—Mr. Orrin E. Dunlap writes :— 
"The Canadian Niagara Power Co. started the first two 
10, 000-H. . units in its new station in Victoria Park, on the 
Canadian side at Niagara Falls on the morning of Monday, 
January 2nd. At 11.30 o'clock President William H. Beatty moved 
the small wheel that governed the flow of water on Turbine No. 1. 
The unit responded instantly, and the first of the big 10,000 m.r. 
generators started to revolve. Gradually its speed was increased 
nntil it was making 250 revolutions a minute, and then the second 
unit was successfally started. In thus starting its great plant, 
the Canadian Niagara Power Co. fulfils its sgreement with 
the Canadian Government, its contract calling fora development by 
January lst, 1905, involving the construction of a tunnel with a 
capacity for the discharge of water sufficient to produce 100,000 
H.P., a canal or intake from the river with a capacity of 50,000 
H.P., a wheel-pit with a capacity of 50,000 H.P., and 20,000 electrical 
H.P. ready for use, sale or tranemission. But the works have been 
constracted on a larger scale than called for in the agreement, so 
that the company has a canal, tannel and wheel-pit complete, for 
the development of 110,000 н.р. The power house is well forward, 
and a total of five units will be installed and ready for operation 
by May lst. In the wheel-pit and station there will be room for six 
additional turbines and generators of the same size, and these can 
be quickly installed as the demand requires their installation. 

The turbines were designed and manufactured by Escher, Wyss 
and Co., of Zurich, Switzerland, while the generators were made 
by the General Electric Co., of Schenectady. The water is 
led to the turbines from the canal by penstocks 10 ft. in diameter, 
and after driving the wheels is discharged through a tunnel 2,200 ft. 
long, at a point in the gorge close to the foot of the Horseshoe 
Fall 


The Canadian Niagara Power Оо. is owned by the Niagara 
Falls Power Co, whose power houses on the New York side 
contain installations of 105,000 H.P. capacity. The power house of 
the Canadian Niagara Power Оо. is connected with these 
two power houses on the New York side by cables laid in conduits 
through the Canadian Park and City of Niagara Falls, crossing the 
river on the upper steel arch bridge. It is possible to operate the 
three big stations as one plant, and thus every power customer of 
these two companies, whether he be on the American or Canadian 
side, has the assurance of continuity of a supply of power given by 
these connections. This international development under a single 
direction may be expeditiously enlarged from its present output by 
the installation simply of the additional units of machinery for 
which the Canadian works are pre . lt may be still further 
enlarged by the exercise on the part of the Niagara Falls Power 
Co. of its already acquired right to a further development of 
an additional 100,000 H.P. by means of another tunnel. 


Liverpool Tramways.—The returns of the Liverpool 
tramways for 1904 show that the mileage travelled was 12,166,419 ; 
the number of passengers carried, 116,642,663; the receipts, 
£540,916; the increase over 1903, £16,407. The percentage increases 
in 1904 over 1093 were :—Mileage, 3:68 per cent.; passengers, 3°17 ; 
receipts, 3:139. Compared with 1897, the last year under the old 
company’s control, the percentage increases in 1904 were:— 
Mileage, 102:33 per oent.; passengers, 203°68; receipts, 86 05 per 
cent. 


Junior Institution of Engineers,—On Friday last 
Prof. Н. T. Davidge read a paper before this Institution on Recent 
Developments in Electric Lighting.” First discussing the general 
conditions of the problem of electrical illumination, and the criteria 
by which the quality of a lamp is determined, the author gave an 
outline of the history of the art, and classified the various types of 
electric lamp now extant, under nine heads. Не then described the 
principal types of arc lamps, and compared their efficiencies, Deal- 
ing with carbon glow lamps, he emphasised the importance of regu- 
larity of pressure, enabling high efficiency lamps to be used. Lamps 
with filaments consisting of compounds of carbon were briefly 
mentioned, and arcs between electrodes otherthan carbon. Osmium 
and tantalum filaments were also described, followed by the Nernst, 
in connection with which the author remarked that vacuum was not 
necessary, but omitted to point out that the access of air to the 
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glower was essential. Oooper-Hewitt and Bastian mercury vapour 
lamps were next dealt with, and these, besides some other lamps, were 
shown in operation. Oathode bombardment lamps, high frequency 
effects, and ес forms of electric lamps, such as the Finsen light, 
received brief notice, and the firefly's modest but efficient radiations 
were held up for emulation. 


Conductivity of Calcium. — MM. Moissan and 
 Ohavanne (Comptes Rendus, January 16th) give the electric con- 
ductivity of calcium prepared by the industrial process of the 
Bitterfeld Works. Wires of the homogeneous metal were measured 
by а Wheatstone bridge. То prevent action of the air they were 
covered with petroleum. The conductivity of silver being taken as 
100. shes of calcium is 15:6 at 20°.C. Mathiessen gave it as 22 at 


Rabbit Stops an Electric Train.—A singular incident 
occurred on Friday last close to Formby railway station on the 
electric railway. Ап electric baggage car was proceeding between 
Bouthport and Liverpool, when the electric current was suddenly 
cut off, and the car came to a complete standstill. It was found 


that a rabbit had been caught by the collector which receives the 


electricity from the live rail, and the animal had become wedged 
between the line and the collector, which effectually cut off the 
electric current. The electrocuted rabbit was removed as quickly 
as possible, and the car resumed its journey. 


Petrol Motor-Cars.—A very valuable paper on this 
subject was read be ‘re the North-East Coast Institution of Engi- 
nen and Bbipbuü uers at Newcastle, on 20th nlt, by Mr. Frank 

ttle. 
part of a motor-car in great detail The only part of direct elec- 
trical interest is, of course, the ignition device, and this was as 
fully treated as any other item. The author did not confine himself 
to any one type, but compared the best makes of the various parts, 
as well as the different systems of driving, steering, braking, &». 


The Origin of Radium.—In a letter to Nature of 
January 26th, Mr. Frederick Soddy refers to experiments made to 
test the view of Prof. Rutherford and himself, that radium was a 
product of the radio-active change of uranium, the result of which 
last year appeared to be negative. Resumivog the research in the 
new chemical laboratories of Glasgow University, into which no 
radium had been brought, Mr. Soddy now finds that his earlier 
result was affected by an error; he is satisfied that there is a steady 
production of radium from uranium, though it appears fo take 
place at 3,th of the theoretical rate. The error previously made 
was due to the existence of radium emanation in the laboratory, 
and it seems t hat. Ito ensure accuracy in prosecuting experiments of 
such extreme delicacy as these, it is necessary to use entirely new 
apparatus at every stage of the processes. It is suggested that the 
low rate of production found may be due to a large part of the 
emanation being retained by the uranium solution, and further 
experiments are now in progress to decide this point. 

In the issue of Nature for February 2nd, Mr. W. C. D. Whetham 
corroborates Mr. Soddy's statement, having himself observed that 
the quantity of radium emanation now evolved by his uranium salt 
is distinctly greater than at firat. 


Royal Society.—The following papers were down for 


reading on February 9th :— 


Prof. J. A. Fleming, F. R. S., On the Conversion of Electric Oscillations into 
Continuous Currents by means of a Vacuum Valve," and “On an Instrument 
for the Measurement of the Length of Long Electrio Waves, and also Small 
Iaductances and Capacities.” | 

Capt. А. M. Field, R.N., “ Report on an Area of Local Magnetic Disturbance 
in East Loch Roag, Lewes, Hebrides." Communicated by Rear-Admiral Sir 
William Wharton, K.C.B., F.R.8. 

G. T. Beilby, Phosphorescence caused by the Beta and Gamma Rays of 
Radium.” Communicated by Prof. J. Larmor. 

Bir William Crookes, F.R.8., “ Europium and its Ultra-Violet Spectrum.” 


Papers and Lectures.—On 1st inst. the Right Rev. 
Monsignor Molloy delivered, in the Theatre of the Royal Dublin 
Bociety, a lecture on “ Electrical Resonance and its Application to 
Wireless Telegraphy." | 
At a meeting of the Society of Architects to be held at Staple 
Inn Buildings, Holborn, London, E.C., on the 16th inst., Mr. B. R. 
Tucker will read а paper on " The Lighting of Buildings by Elec- 
tricity and Incandescent Gas.“ 

Dr. E. W. Marchant, Professor of Electrical Engineering in the 
University of Liverpool, lectured on “The Electric Current and its 
Applications,” on January 31st, in the Picton Lecture Hall. 


Institution Notes.—The second annual dinner of the 
Leeds Local Section of the Institution of Electrical Engineers isi to 
be held at the Hotel Metropole, Leeds, on Friday, March 3rd. The 
chair will be taken by Mr. W. Emmott, A. M. I. C. E., M. I. E. E., pre- 
. sident of the Section, supported by the Lord Mayor of Leeds; Mr. 
A. Biemens, president of the Institution ; Mr. G. C. Lloyd, secretary 
ofthe Institution ; the chairman of other local sections, and other 
eminent members of the profession. The hon. secretary is Mr. 
а. R. Blackburn, tramways department, 15, Bridge Street, 
Bradford. 

The members of the I. E. E. (Glasgow Section) held a very suc- 
ceseful Smoking Concert in the Grosvenor Restaurant, on Saturday 
evening, the 4th inst. 


Gas Explosion.—An explosion of gas occurred at the 
High Level Station of the London and North-Western Railway, 
Wolverhampton, a aa days ago in one of the waiting-rooms. 
Three men were injured. It is supposed that a gas-pipe beneath 
the floor had leaked, А Ш 


The paper was very fully illustrated, and dealt with every | 


American Enterprise in Canada.— The Montreal 
correspondent of the Nottingham Daily Guardian says that an 


American firm has secured the contract for the construction of an 


electric street railway in Montreal. The Americans offered to do 
the work considerably cheaper than it could be undertaken by local 
contractors.” 


Appointments Vacant.—Electric tramway staff for 
Walthamstow ; atsistant electrical engineer (£101) for Whitby; shift 
engineer for Southend-on-Sea (42s); switchboard superintendent 
for Glasgow Telephone Department. 


' ООВ PERSONAL COLUMN. 


The Editors invite electrical $, whether connected with the 

technical or the commercial side of the profession and industry 
. also electric tramway and railway officials, to keep readers of the 
| Жыкы Бапан риш as de thee monni T 
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Central Station Engineers.—Mr. W. R. Nick, late 
meter assistant to the Lancaster Corporation, has been appointed to 
a similar position at Hammersmith. There were 64 applicants for 
the position. | 

Out of over 150 applicants for the post of assis'ant electrical 
engineer at the Bradford Electricity Worke, the following have been 
selected to attend before the Electricity Committee :—Mr. Chas, W. 
Salt, Oroydon; Mr. J. R. Blaikie, Streatham; Mr. T. H. Birrell, 
Worcester; and Mr. R. M. Torpy, Wimbledon. The salary is £250 
а year. 

The Dover T.C. has appointed Mr. C. H. LYDALL to succeed Mr. 
T. McGill as station superintendent at the Electricity Works. at а 
salary of £150 a year, rising by annual increments of £25 to 
£200 


The recommendation of the E.L. Committee of Wakefield T.O. 
to appoint Mr. H. A. Nevil), first assistant electrical engineer, as 
city electrical engineer at a salary of £300 a year, rising by £25 per 
annum to £400, has been referred back to the Committee. 

The St. Helens T.C. has granted increases of salaries to :—Mr. F. 
DickrNSON, works auperintendent; Mr. C. Wurrm, mains superin- 
tendent; Mr. J. W. Wann, traction and motor superintendent; Mr. 
R. M. Marne, station engineer; Mr. R. Rosy, shift engineer ; Mr. 
J. Свовтон, shift engineer. i 

The Electricity Committee of Warrington T.O. haa granted the 
following increases of salary to officials: Mr. F. V. L. MATHIAS, 
electrical engineer, from £250 to £300 per annum; Mr F. W. PURSE, 
assistant electrical engineer, from £156 to £169; Mr. J. TELFER, 
tramways manager, from £120 to £140; Mr. W. E. Roauss, mains 
engineer, from £130 to £143. 

The Dewsbury Electricity Committee has recommended the T.C. 
to іостеаве the sslary of Mr. A. P. Dryburgh, assistant engineer at 
the Electricity Works, from £150 to £170 per annum. 

Mr. J. E. Donoauus, late resident engineer in Melbourne to the 
Electric Lighting and Traction Co. of Australis, has recently been 
appointed chief assistant engineer in the Sydney Municipal Elec- 
tricity Works under Mr. Thomas Rorke. Mr. Donoghue was 
formerly with Messrs. Glover & Co., of Old Trafford, Manchester. 


Tramway Offielals.— The Joint Electricity and Tram- 
ways Committee of Southampton T.C. has recommended that the 
borough electrical engineer, Mr. Street, should be appointed 
manager of the electric tramways for 12 months in addition to carry- 
ing on his present duties, at a salary of{£650 per annum. 

Mr. FREDERICK Coutts has been appointed from Ayr to Paisley 
as manager of the tramway system at a salary of £400 per annum. 
Mr. Coutts went to Ayr from Dandee when the tramway system 
was inaugurated in 1901. 

Mr. T. B. Hor iD Ax bas resigned the position of engineer and 
manager of the Brighton Municipal Tramways in order to become 
engineer and manager of the Hastings and District Tramways Oo. 

Mr. W. RzLPH, of the Stalybridge, Hyde, Mossley and Dokin- 
field Tramways, has been appointed tramway superintendent to the 
Leith Corporation Tramways. 


General.—Mr. Marcon! is to be a guest of the New 
Vagabond Club at the Hotel Cecil on 27th inst. Mr. Henniker 
Heaton, M.P., will preside. — 

Mr. Nrconas LAMPRINOPOULOS has been appointed Director- 
General of Posts and Telegraphs of Greece. 

Mr. E. Кп.вови Soort has left for Sydney to take up his new 
appointment. He has gone by the ss. Scharnhorst, which was to 
leave Genoa on 7th inst. 

The Society of Engineers on Monday, through its president, Mr. 
D. B. Butler, presented the President's Gold Medal to Mr. WILLIAM 
EpwarD SroREY for his paper on “Condensing Machinery "; and 
a Bociety's Premium of Books to Mr. A. 8. E. AOKERMANN for his 
paper on British and American Coal-cutting Machines.” 


Obituary.— We regret to record the death, after a brief 
illness, of Mr. James EDwARD RANSOMB, chairman of Ransomes, 
Sims & Jefferies, Ltd., of Orwell Works, Ipswich, which occurred 
on January 30th. The interment took place at Ipswich Cemetery 
on 3rd inst. | | 

Mr. THOMAS EpwARD Beyers, vice-chairman of the Sunderland 
Corporation Tramways Committee, died on Friday last from the 
effects of a fall over a cliff near Aysgarth, Wensleydale. Ten of 
the jarymen thought, with the coroner, that the evidence pointed 
to suicide, but as there were two who thought the evidence insuffi- 
cient, an open verdict was returned. 


[id 


234 THE ELECTRICAL REVIEW. [vol 56. No. 1,420, Раввслвт 10, 1905, 


NEW COMPANIES REGISTERED. 


British Electric Co., Ltd.  (83,338).— This company was 
registered on January Mth, with а capital of £2,000 in EI shares, to acquire 
from J. C. Dear, of 8, Mortimer Street, Cavendish Square, W., the benefit of a 
certain existing invention relating to improvements in holders for electric 
incandesoent lamps, to adopt an agreement with the said vendor, and to carry 
on the business of manufacturers of and dealers in electrical and gas fittings, 
installers of electric light and gas, &c. The first subscribers are :—C. E. Best, 
40, Chancery Lane, W. O., solicitor, with 20 shares; А. D. G. Robertson, 90, High 
Holborn, W.C., insurance broker, with one share; R. Perry, 2, Queen’s Square 
Place, W.C., electrical engineer, with one share; N. Vickery, Blair Athole, 
Cranes Park, Surbitop, gentleman, with 150 shares; H. E. Robertson, 17, 
Hindes Road, Harrow, gentleman, with one share; E. C. Morris, 4, Hemberton 
Road, Clapham, clerk, with one share ; and P. A. Connew, The Mead, Orping- 
ton, surveyor, with one share. No ioitial public issue. The first directors sre 
N. Vickery (managing director), J. C. Dear and C. E. Best; qualification, £90. 
Regis office, 8, Mortimer Street, Berners Street, W. 


^ 

Bohm Lens Lamp Co., Ltd. (83,466).—This company was 
registered on February 8rd, with a capital of £4,000 in £1 shares (200 deferred), 
to acquire the business carried on at 104 and 106, Great Russell Street, W.C., as 
Bohm Lens Lamp Co., to adopt an agreement with F. J. Pullen and E. C. 
Funnell, and to carry on the business of lamp manufacturers, glass blowers, 
electricians, sug pliers of electricity for light, heat, motive power or otber pur- 
в, engineers, &0. The first subscribers (each with one share) arc:—F. J. 
ullen, 104, Great Russell Street, Bloomabury, W.C., accountant; E. C. Funnell, 
104, Great Russell Street, . W. C., accountant; F. Heywood, 182, 
Walm Lane, N. W., wine merchant; F. C. Funnell, 19, Baldry Gardens, Btreat- 
bam, S. W., incorporated accountant; 8. W. Coathupe, 20, Almeida Btreet, 
Islington, N., clerk; C. G. Beresford, 14, Milman Road, Queen's Park, W., 
clerk; ond T. H. Smythers, 84, Homefield Road, Chiswick, W., clerk. No 
initial public issue. The number of directors is not to be less than two nor 
more than six: the first are F. J. Pullen (chairman), E. C. Funnell, F. Heywood 
and E. Bohm; qualification, 200 shares; remuneration, £100 per annum, divi- 

Bible. Registered office, 104, Great Russell Street, Bloomsbury, W. C. 


Lowden Electric Lamp Co., Ltd. (83, 470).— This compavy 
was registered on February 8rd, with a capital of £8,000 in £1 shares, to acquire 
and e over as a going concern the business carried on at Watford, Herts., 
as the Lowden Electric Lamp Works. The first subscribers (each with one 
share) are :—W. R. Keene, 6, Stone Buildings, Lincoln's Inn, W.C., gentleman ; 
Capt. Н. M. A. Hales, Askbam, Hythe, Kent (Bedfordshire Regiment); 8. I. 
Pellet, 3, Warsham Grove, Clapham Common, S. W.; L. E. Filmore, Granville 
House, Arundel Street, Strand, W.C., secretary; H. A. Solway, 18, Colville 
Square, Bayswater, W., secretary; T. W. Lowden, 75, Goldsmith Avenue, 
Acton, W., electrical engineer; P. F. D. Brockman, ms hae House, 
Arundel Street, W.C., cbairman Monitor and Ajax Traction, Ltd. No initial 

ublic issue. Registered without articles of association. Registered office, 

ranville House, Arundel Street, Strand, W.C. 


Durham Collieries Electric Power Co., Ltd. (83,421).— 
This company was registered on January 81st, with a capital of £125,000 in £1 
shares (100,000 6 per cent. cumulative 3 to adopt (1) an agreement 
dated January 30tb, 1905, between the Sunderland Electric Tramways, Ltd., of 
the one part, and a trustee for the company of the other part, providing (inter 
alia) the supply of electricity by the company to the Sunderland District Electrio 
Tramways, Ltd., at а fixed rate, and for subscribing for shares and debentures 

the Jast-named company ; (2) an agreement dated January 27th, 1905, between 
the Electric Conversion Syndicate, Ltd., of the one part, and a trustee for this 
company of the other part, for the acquisition by this company of certain rights 
to land at Philadelphia, Durham, and for the rendering of certain services by 
the said syndicate; (3) a contract dated December 2rd, 1904, between 
D. Balfour, jun. (for this company) of the one part, and the Lambton Collieries, 
Ltd., of the other, for the supply of electric power to the Lambton Collieries ; 
and (4) a contract dated January 24th, 1905, between the said D. Balfour, jun. (for 
this company) of the other part, and the Hetton Coal Co., Ltd., of the other part, 
and to carry on the business of suppliers of electricity for light, heat, power or 
otherpurposes to any persons or public or private ies, clectrical and mechani- 
cal engineers, producers, accumulators and storers of electricity and gas, &0. 
The first subscribers are :—-J.8. Bergheim, Belsize Court, Belsize Park, N.W., 
gentleman, 5,000 shares; Н. В. Hogg, 6, Clanricarde Gardens, W., chairman of 
Electric Conversion Syndicate, Ltd., 250 shares; W. Buchanan, 84a, Ormiston 
Road, Shepherd’s Bush, W., engineer’s draughtsman, 1 share; W. Weil, 85, 
South Side, Clapham Common, B. W., engineer's assistant, 1 share; F, W. 
Moore, 18, St. Helens Place, E.C., seoretary, 1 share; E. G. Nisbit, 28, Austin 
Friars, E.C., solicitor, 1 share; and W. H. Priestley, 22, Wontner 
Balham, 8.W., secretary, 1 share. Minimum cash subscription on origin 
issue, 85,000 shares; on any future issue, 20 per cent. of the shares offered, 
Borrowing powers limited to £200,000 (maximum without consent of preference 
shareholders, £50 (a The directors may in addition effect temporary loans 
not exceeding £20,000, exclusive of any part outstanding on debentures. The 
number of directors is not to be less than three nor more than seven; the first 
are Sir Douglas Fox, 28, Victoria Street, 8.W., H. S. Bergheim and H. R. Hogg; 
qualification, £240; remuneration, £225 per annum for the cnairman, and £150 
eaeh for the others, with 10 per cent, of the profits distributed in excess of the 
dividend on the preference shares, divisible, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Cape Electric Tramways, Ltd. (54,636).—Tbis company's 
annual return was filed on December 16th, when 491,222 shares had been taken 
up out of & nominal capital of £500,000 in £1 shares. £91,222 has been paid, and 
£400,000 is considered as paid. Mortgages and charges: Nil. 


British Electric Light Wiring Co., Ltd. (58,013).—This com- 
pany's annual return was filed on December 24th, when 156 shares had been 
taken up out of a nominal capital of £10,000 in £1 shares. £1 per share has 
been called up on 149, and 10s. per share on seven shares, resulting in the 
receipt of £152 10s. Mortgages and charges: Nil. 


Marconi International Marine Communication Co., Ltd. 
(65,759). —This company's annual return was filed on January 5th, when 204,056 
shares had been taken up out of a nominal capital of £950,000 in £1 shares. 
17s. 6d. per share has been called up on 99,056 shares, resulting in the receipt of 
£86,662 12s. 6d. £11 7s. 6d. remains in arrears, 105,000 shares are considered 
as fully paid. Mortgages and charges: Nil. 


Nicholson & Robinson, Ltd., electricians, Westminster (82,651). 
—A first charge on the company's undertaking and property, present and 
future, including uncalled capital, dated January 2nd, 1905, to secure £550, 
bas been registered. Holder: F. B. Nicholson, 93, Gunterstone Road, West 
Kensington, W. 


Electrolytic Alkali Co., Ltd. (64,360).—This company's 
annual return was filed on December 16th, when 100,000 preference and 
202,318 ordinary shares had been taken up out of a nominal capital of £500,000 
in 200,000 preference and 800,000 ordinary shares of £1 each. £1 per share has 
been called up on 100,000 preference апа 127,218 ordinary, and £226,997 has 
been received, leaving £221 in arrears. 75,000 ordinary shares are considered as 
fully paid. Mortgages and charges: £12,700. 


Willey & Co., Ltd., gas and electrical engineers, Exeter and 
London (79,618).— Particulars of & series of £20,000 debentures, created by reso- 
lution of August 8th, 1904, and covered by trust deed dated December 29th, 1904 
(registered January 5th, 1905), have been filed pursuant to Seotion 14 (4) of the 
Companies’ Act, 1900. The debentures are issued by virtue of Article 116, sub- 
ject to an agreement dated August &th, 1904, with G. W. Durant, which was 
confirmed by resolution of preference shareholders on same date. Propert 
charged: The company's undertaking and property, present and future, includ- 
ing uncalled and unpaid capital. Trustees: W. Cash, 90, Cannon Street, E. C.: 
and E. Herbert, 6, Finch Lane, E.C. 


Porous Accumulator Co., Ltd. (57,526).—This company’s 
annual return was filed on December With, when the entire capital of £8,000 
in 8,000 shares of £1 each had been taken up. £1,007 has been received. 
£1,908 is considered as paid. Mortgages and charges: £16,000. 


Electrical Bleaching Co. (1904), Ltd. (81,614). —Іззпе on 
Janu 18th of £12,000 6 per cent. debentures, part of series created 
December 21st, 1904, to secure £14,000. Property charged : The company s 
undertaking and property, present and fature, except uncalled capital. No 
trust deed, but the title deeds of the company a property are to be deposited in 
the joint names of a nominee of the d and a nominee of the debenture 
holders, with a safe deposit company or bank, The present nominees are 
F. R. B. Lindsell, 81, Dickinson Btceet, Manchester (board), and J. H. Haynes, 
e Limes, Leigh, Lancs. (debenture holders). No previous issue of same 
е es. ý — 


Sherard Cowper-Coles &. Co., Ltd. (67, 136).— This ‘company’s 
annual return was filed on January 18th, when 6,856 preference and 18,000 
ordinary shares had been taken up out of & nominal capital of £25,000 in 
7,000 preference and 18,000 . of 41 each; £1 per share has been 
called up on 6,556 preferenoe and огото and £7,856 has been received ; 
17,500 ordinary shares considered as fully pai Debentures: £6,500. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
—Issue on January 5th of £500 and on January 20th of £100 debentures, part of 
series created June 3rd, 1896, to secure not more than two-thirds of the com- 
pany's subscribed and paid-up capital, charged on the company's undertaking 
and property, present and future, including uncalled capital. No trustees. 
Previously issued of same series : £32,600. 


C. & A. Musker (1901), Ltd., mechanical and electrical 
engineers, Liverpool (,0,578).—1:sue on January 90th of 24,000 “debentures, 
pert of series created July 5tb, 1901, to secure £50,000, charged on the com- 

ny's undertaking and property, present and future, including unoalled capital. 
Teastens: Law Guarantee and Trust Socicty, Ltd., 49, Chancery Lane, W.C. 
Previously issued of same seriea: £40,000. 


Electrical Corporation, Ltd. (62,630).— This company's annual 
return was filed on December , when 3,007 shares had been taken up and 
paid for in fol out of а nominal capital of £30,000 in £1 shares. Mortgages and 

arges : nil. 


ELECTRICITY SUPPLY ACCOUNTS. 


Boum 12 months ago we referred in these 

St. Pancras columns to the healthy state of the 8. Pancras 

Municipal undertaking, and our remarks on that occasion 

Electricity apply equally to the present time. The output 

Supply. increased during the year by some half a million 

units, and the gross profit mounted up from 

£32,000 to £40,000. After meeting all working and financial 

cbarges, the department had а balance in hand of over £20,000. 

The working coste, compared with the previous year, show а reduc- 
tion in total, and of 3d. per unit on the average. 

Judging from the Council's recent decision in regard to cheap day 
lighting, the future development of the undertaking seems assured. 
The year’s surplus provided an additional £16,000 for reserve, and 
for the writing off of sundry items of capital account, a balance of 
£2,320 being carried forward to next year's account. 

The prices charged are:— Private lighting, 6d. and 14d. (maxi- 
mum demand), 4d. flat, and 1d. per unit, special day lighting rate; 
power, 1d. per unit. The chief engineer is Mr. Sydney W. Baynes. 


GENERAL STATEMENT. 
For year ending March 81st— 1904. 1903. 

Total capital expended... - * 2460,36 £423,500 

Number of units sold— 
Private supply ... ose eo ». 3,820,951 3,310,403 
Public lighting ... is id ied 909,390 894,647 
Total number of units sold we 4,730,341 4,205,050 
Equivalent No. of 8-0. . lamps connected 244,438 198,463 


Number of motors connected те 885 912 259 
Number of public lamps vis 985 461 are 453 arc 
Maximum load in xw. sis -— ove 3,193 2,741 


Revenue account— 
Gross revenue ... es — e. £75,774 £68,972 
» expenditure... - oo. £35,687 £36,096 
[T] profit ees [III eee eee £40,087 £32,276 
Average inclusive price obtained per unit— 
Private supply ... se - i5 3'97d. 4'05d, 
Public lighting eee eee eee 206 3:004. 3:004, 


REVENUE ACCOUNT FOR YEAR ENDING MABCH 316т, 1904. 


Gross revenue iu 828 T £75,774 = 3'84d. per unit. 

Works and distribution costs (including 
ublic lighting) £27,423 = 1:394, 
£35,686 = 1:824, 


Total working costs ... vu iss : 
Prorit STATEMENT. 


Interest on loans, &oc. ... з id ‘ee £13,093 
Sinking fund ... iss bis m m 6,122 
Allowance for bad debts, &c.... s x 288 
Balance on year's working n si 20,584 


Gross profit... des d £40,087 
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Тив returns of the Poplar electricity depart- 


Poplar ment for the year ending March 31st, 1904, are 
Municipal given below. During the period under review, 
Electricity the department supplied 695,502 units for 

Supply. private and 678,840 units for public lighting, 


and 832,065 units for power. It will be seen 
that the power and public lighting outputs are together more than 
double that for private lighting—the power load, particularly, 18 
rapidly developing, having nearly doubled during the year, and 
should favourably influence the working results in the near future. 

On the year's working а groes profit of nearly £11,000 was earned, 
and on the present basis of financial repayments a balanoe of nearly 
£3,000 remained. Allowing for the surplus available from previous 
years, the department holds a balance of 46,893. 

The prices charged аге :— Private lighting, 5d. and 3d. (maximum 
demand) per unit; public lighting and power, 14d. per unit. The 
chief engineer is Mr. J. Horace Bowden. 

i GENERAL STATAMENT, 


For year ending March 81st— 1904. 1908. 
Total capital expended ... T oe £194,301 £187,192 
Number of units sold— | 
Private supply ees 885 . 1,527,557 1,322,447 
Public lighting... s sei . 678,840 465,100 
Total number of units sold .. 2, 206,397 - 1,787,547 
Equivalent No. of 8-0. . lamps connected Lathe Prd 
320 ro. 20 arc. 
Number of public lamps ... 985 11.649 ine. 1, 530 ine. 
Maximum load in kw. ... ET Ni 1,224 912 
Revenue Account i 
Gross revenue ... vis — oo — 25,458 £929,664 
.,. expenditure se X. ... £14671 £12,290 
„ profit .. £10,787 £10,374 
Average inclusive price obtained per unit— 
Private supply iss vo = 3:59d. 3:42d. 
Public lighting us ЕА 3:254. 3 71d. 
Power .. " "m 1:724. 1:864; 


REVENUE ACCOUNT FOR YEAR ENDING Manon 3187, 1904. 
Gross revenue e. .. .. £25,458 = 278d, per unit, 
Works and distribution costs (including 

public lighting)  ... ae .. £11,180 = 121d. „ 
Total working coste өөө | СІ эө» £14,671 = 1:604, L 


Prorir STATEMENT, 1904. 


Interest on loans, &c. ез T soe * £6,381 
Sinking fund aes aoe К — 1,463 
Bad debts, &. E i Aa 8 
Balance on year’s working carried forward 2'985 
Gross profit... .. £10,787 

CITY NOTES. 


Central London Railway Co. 


Sm Henry Oaxumy, chairman, presided on Wednesday at the 
Holborn Restaurant over the nineteenth ordinary general meeting 
of the above company. 

In moving the adoption of the report, the Chairman said that the 
number of proprietors was 2,464, or an increase of 11 during the 
half-year. There had been no alteration in the stock. The half- 
year had been uneventful. Happily, they had had no calamity, 
and no striking success. They gone on with their daily work 
uninterrupted, and considering the adverse conditions of the 
weather and the so-called depression in trade, they could con- 
gratulate themselves on having earned a little more money and 
carried a substantially greater number of passengers. Whatever, 
therefore, the outside circumstances might be, it did not appear to 
have affected their traffic. The capital expenditure had only deen 
£12,000, and was t on a few matters of equipment and the com- 
pletion of the sub-stationat Bond Btreet. He could speak with no cer- 
tainty as tofuture expenditure. They did not know what they might 
be called upon to expend. Their undertaking was a new one, and 
the system on which it was worked was being daily developed in 
many ways more or less important. They were endeavouring to 
keep their concern up to date, but at this moment they were not 
contemplating any serious expenditure either in this or the next 
half-year. They had а balance of anexpended capital of £23,677, 
and had poe to raise further capital of £278,000, so that so far 
as capital was concerned, they were under no anxiety. Daring the 
half-year they had carried 21,906,150 passengers, and the receipts 
from all sources were £176,281. The workmen represented £13,000 
of their total; they were so-called workmen, which was to say that 
they were anybody who chose to book before half-paet seven in 
the morning. There was no great influx of workmen from any 
particular place, but there was a steadily-growing proportion 
booking in the larger stations on all points of junction. It 
was supposed at one time that the workmen would come from 
Bhepherd's Bush, which would develop into a workmen's colony, but 
that did not seem to have been the case, for a large proportion were 
booked at Tottenham Court Road and Marble Arch, and at every 
poins where the main roads reached their stations. Curiously, many 
eft London to go to Shepherd's Bush, which was probably due to 
the building o 
to in the buil 


rations in that place, which gave employment 
g trade. They were satisfied that they were 


131,000 more people, and run 35,000 less miles. 


not going to be flooded by an undue proportion of workmen, for 
while the number carried was slightly larger, it was not significantly ` 


- larger. The expenses for the half-year had been reduced by 


£1,425. They bad run less miles and carried more people, and the 
resulé was an increase in receipts of £2,471. They had carried 
They looked 
upon that as very satisfactory working on the part of the 
manager and his staff, for they had gone on year by 
year increasing the number of people and with some reduction 
in expense. What was, however, more worth observation 


„as that they had since they started carried 191,239,000 people 
without injury to one. In the morning and evening the pressure 


on the line was very great, and they ran 31 trains within the hour, 


and those who had watched the passage of the trains would, he felt 


convinced, рау homage to the admirable way in which the work 
was done. They carried more per train-mile now than formerly. 
Leaving out the first year, they had increased from 4s. 10d. per 
mile to 5s. 5d. The expenses were slightly up, bnt notin anything 
like the proportion of the additional earningr. In the past year 
they had issued books of 12 tickets, which had been a great boon to 
the passengers, and had not cost the company anything as the charge 
was the same. Altogether they had £140,000 to deal with, which after 
the payment of a dividend of 4 per cent., left £52,000 unappropriated. 
Some of their critics said that was too much to be carried forward, 
but there were two things to be considered. First, they had to 
meet the expenses incurred in the promotion of their Bill in Parlia- 
menf, and there was also the question of the replacement of the 
original engines by the motor engines to prevent vibration. With 
regard to the first, he felt that they were likely to be suocessfal in 
their application to Parliament, as they had shown their merits, but 
the other was a more difficult subject. As they kaew, owing to the 
vibration they had to replace their original engines with motors. 
These engines were admirably designed, and they were trying both 
here and in America to dispose of them. It was quite possible that 
with the development of electric traction on surface lines they would 
be ableto disposeof them, especially as they could be bought relatively 
cheaply. Under the circumstances, he feltthey should wait some time 
before disposing of these engines as scrap. Dealing with the Bill before 
Parliament, the chairman said the idea was to run from Shepherd's 
Bush, Hammersmith, Kensington, Knightsbridge, Piccadilly, Strand, 
Fleet Street to Farringdon Street. Then to avoid St. Paul's 
Cathedral they would diverge slightly to the south to Queen 
Victoria Street, and continue to Leadenhall and turn back to their 
railway at the Bank, so that they would make one complete circle. 
They claimed as the merit of their acheme that they would be able 
to carry people to all parts of London ; and they would, of course, 
have as many interchange stations with other railways as possible. 
They would beable to work more economically, and he ventured to 
say would give London the best means of locomotion it could have. 
They had aleo agreed with the Great Western Railway for a station 
and connecting line at Shepherd’s Bush, and were arranging for 
connecting stations with the Charing Cross and Hampstead Railway 
and the Baker Street and Waterloo Railway. 

Viscount Еввив seconded the motion. 

Replying to questions, the Снатвмали said that they had removed 
everything from their stations of an inflammable character. They 
carried the workmen at a shade of profit. 

The report was adopted, and at a subsequent extraordinary 
meeting a resolution was carried approving of the company’s Bill 
in Parliament. 


Metropolitan Eleetric Supply Co. 


AN extraordinary general meeting was held at Winchester House on 
oun) to consider two Bills that the company is promoting this 
session. to à 

Mr. W. Н. Свррв, who presided, said that one was the Various 
Powers Bill, and the other the Acton Bill. In regard to the 
first, he explained that, lying to the west of them at Willesden, 
there was a very considerable area which would include Uxbridge, 
Drayton and other places. At the present moment electricity in 
that portion of Middlesex was in its infancy, and was very little 
developed, and they conceived that, considering that at Willesden 
the company would very soon have set free a considerable amount 
of plant which was now supplying Marylebone, it was very desirable 
that they should, as far as possible, find employment for it. It 
was not proposed to enter into competition with any of the 
authorities or companies holding provisional orders there, but 
to offer them a bulk supply, so that they could sapply their own 
customers cheaper than they could from their own small statione ; 
so that they were not in any sense entering upon a scheme either 
of rivalry or competition. There was another provision in the Bill 
to include the north- west corner of Paddington. Wen the company 
obtained its original provisional orderthat was part of the Ohelsea 
district. It had now been transferred to Paddington, and this com- 
pany could not supply it without Parliamentary authority. There 
was a Bil] registered by the Administrative County of London Co. 
applying for powers to supply, 80 far as they could see, the whole 
of London, practically the whole of Middlesex, and а good deal of 
Kent and Surrey. The directors felt very strongly that the present 
London companies, which between them had invested many 
millions of capital, were not only in a position, but were willing and 
anxious to supply every scrap of power required in any of those 
districts to-morrow—not in the course of two or three years 
when certain stations could be built. Bat these com- 
рее were under а disadvantage imposed upon them 

rliament, in that they could not without sanction of 
Parliament help each other. They conceived that as the power 
supply increased it would be very desirable that they should have 
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the power to supply into each other's stations, so that the deficiency 
in one area at one time might be supplied by the excess of power in 
another. In their Bill they were seeking powers to be able to 
supply, nof to individual consumers in anybody else's area in 
rivalry, but to existing undertakers with their wish and sanction. 
The Bill contained another provision. They were in rather a 
carious position. They were able at present to supply any railway 
company, aby tramway company, or any canal that ran through 
their district, but the moment the railway train, tramcar, or barge 
got outside their district, it was doubtful, according to a recent 
decision of the Court of Chancery, whether they could really supply. 
The restriction was palpably absurd. The directors wanted to 
make it perfectly clear that they might supply these railways, 
&c., passing through their area, and that when the latter had got the 
supply they might do just as they liked with it. Further, 
the Bill contained provisions for reducing the capital by returning 
a quarter of a million to the shareholders, but it was necessary to 
get the sanction of the existing interests. This, the chairman went 
on to show, they had rot yet been able to arrange satisfactorily, as 
regards terms, with the 34 per cent. debenture-holders. He would 
ask them to pass the financial clauses of the Bill, but he might tell 
them tbat they were not going to carry them tbrough unless the 
debenture-holders altered their present position. In regard to the 
Acton Bill, they had entered into arrangements with the Acton 
Borough Council for supply to them in bulk on terms already 
settled. There had been some doubt thrown upon the validity of 
tbeir supplying even а consenting people though their stations were 
in this company's area, without the consent of Parliament, so they 
were going to Parliament for authority to carry it into effect. 
The meetirg unanimously approved of both Bills. 


Anglo-American Telegraph Co. 


Ма. F. A. Bavan presided at the meeting held at Winchester 
House last Friday. He said that there had been a considerable 
increase (£8,720) in traffic during the half-year, but, unfortunately, 
the receipts from the Minia were only £2,000 as against £12,400 in 
the corresponding half-year, a decrease of £10,400, which more than 
wiped out the traffic increase. Taking into account the increased 
working expenses, there was a diminution in the balance available 
for dividend. Mr. Lamb, the chief of the Telegraph Department of 
the Post Office, had lately seen the working of their stock tra ffle— 
which required special skill and intelligence—and he said that he 
had never seen anything that surprised and pleased bim more. 
After a passing reference to the amount in the accounts for pensions 
contribution (£3,400), the chairman went on to say that there had 
always been a little friendly discussion upon the subject of the renewal 
fund, and no doubt some of them had been disappointed to find 
that, instead of there. being an increase in the fund during the last 
half-year, there had been an actual decrease. The balance on June 
30th was £987,000, but now there stood to its credit only £968,927, 
The items which produced this diminution were explained. Tte 
special repairs of the Minia had cost £13,680. Up to the date of 
the previous balance-sheet they had expended £14,000 on these 
repairs, and he told them that the further sum to be spent in this 
direction would not exceed £6,000. That amount had been consider- 
ably more than doubled. Altogether they had spent £27,680 upon 
the Minia during the year, but the outlay was not only necessary, it 
had been of the greatest value. The boilers were 20 years old; 
some of the wcrk wasa great deal older than that, and it became 
absolutely neccssary to put the ship in first-rate condition. They 
believed that they had a ship which was practically a new ship, for 
the «um of £27,000; the only other alternative would have been to 
have sold the Minia for what she would fetch, ard bnild a new 
ship, which they would not have dcne for lees than £80,000. The cost 
of this improvement had made a great hole in the renewal fund. The 
cost of cable repairs and charter of ship consisted of three large items. 
One was а break in one of the cables near Valentia, It во happened 
that many years ago, before any of those who are at present 
responsible for the management were in power, an experiment was 
tried with a cable which had been patented by Captain Trott and 
Mr. Hamilton, That cable was said to be well worth trying, the 
principal point about it being tbat there was no iron wiring, and it 
was suppoted that it would be much more easily bandled, being so 
much lighter, but in the course of time they fcund that thie cable 
could not be lifted at all. The moment they began to deal with it, 
it went to pieces, and so when a break occurred in it—after many 
others—they came to the conclusion that it would be far better to 
cut out the Hamilton-Trott cable and put in real good cable. That 
cost £14,000. Then there was a break on the other side, which took 
something like £6,000. Then there was the hire of the steam vessel 
Thane from the Telegraph Conetruction Co., because the company’s 
own ship was under repair. They had thus to spend money on 
their own ship, and at the same time to use another to carry out the 
necessary repairs. The exchange of 2j per cent. consols for Irish 
Land stock appeared to have cost £3,442, but the directors did not 
think that that would really be a loss, as they hoped to wipe it out 
by tbe increase in the value of the Land Stock. In regard to the 
renewal fund, he believed the understanding with the shareholders 
was that when the fund reached one million, they would cease to 
charge anything more to revenue, and only credit the fund with the 
interest on investments, but should there be an accident or break- 
down of a cable, the cost of repairs to which would bring the fund 
below the million, they would have again to debit the revenue until 
the amount was made up to the million. But at the same time they 
thought it would not be fair to debit revenue with more than 
£20,000 in the year, or £10,000 in the half year, unless there 
should be some great and unforeseen catastrophe, such as 
having to lay a new cable, for which event they would have 
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to make special arrangements. The fund ought not to ever 
stand at; less than the million, and if it could be increased 
by the investments, so much the better. Their partners, 


the Direct Co., had only one cable, against the Anglo four, and they 


bad а renewal fund of nearly half a million, so that the Anglo Co. 
from that point of view, was only half as well off. After referring 
once again to the old French lawsuit, the chairman raid that the 
new year had started with a good prospect. Business altogether 


seemed to be assuming a more flourishing condition, and the com- 


pany's receipts for the first month had been decidedly satisfactory 
аз com with the first month in 1904. If they could only go on 
that way, and had no great and expensive repairs to make, he would 


hope that they would revert to а state of things where they would 


not only be able to pay the preferred their 6 per cent., bat would 
bave something left for the deferred—but it was dangerous to 
prophesy. 

Sir GERALD FrrzeERALD seconded the adoption of the report, 
and it was carried nem. con. 

The retiring directors and auditors were re-elected, and a vote of 
thanks closed the meeting. 


Charing Cross and Strand Electricity Supply 
Corporation, І 


As announced in last week's Югиствіслг, REVIEW, ап extraordi- 
nary general meeting of the corporation was held at the offices, 60, 
Bt. Martin's Lane, W. C., on February 3rd. 

The CMN (Mr. Fladgate) moved the adoption of the resolu- 
tion approving of the new Bill, and said that one of the resolutions 
before the meeting was to empower the company to apply to Par- 
liament this session for a Bill enabling them to give bulk supply. 
Since they had completed their Bow station they had had opportuni- 
ties of an important character to supply electricity in bulk if they 
had the power to giveit. After careful consideration they decided 
t» apply for power to give such bulk supply to large consumers, 
such as Government departments, railway companies, dock com- 
panies, &c., in various districts, and the districts for which they 
were asking powers comprised the metropolitan boroughs of 
"Ielington, Stoke Newington, Hackney, Finsbury, Shoreditch, 


‘Bethnal Green, Stepney, and Poplar, in the administrative county 
‘of London, the county borough of West Ham, the borough of East 


Ham, and the urban districtsof Barking Town, Ilford, Romford, Wan- 
stead, Leyton, Walthamstow, Woodford, Buckhurst Hill, Chingford, 
and the parish of Dagenham in the rural district of Romford 
in the county of Essex, and the urban districts of Edmonton, 
Tottenham, Hornsey, Wood Green, and Southgate in the county of 
Middlesex.” These were the districts which surrounded, and were 
contiguous to, the Bow station, where they had ample space to provide 
the power which might be asked for for these districts from time to 


time. This enterprise, if they got the powers, would bring them in . 


considerable profits. 

Mr. H. F. Maxms aeked, how about the other companies which 
were also applying for similar powers? Did this company clash 
with them? And what about the bigger company, which wanted to 
supply nearly the whole of London? He would like to feel 
satisfied that they were not all going to adopt a cut-throat policy 
1 eal to which could supply electricity more cheaply than the 
others. 

The Cuainman, in reply, said that one of the reasons why they 
promoted this Bill was to cover a certain amount of ground. They 
wanted to be in the position to show to the tatisfaction of Parlia- 
ment that the existing London companies, as at present constituted, 
were not only able to give all the supply which was required for 
ordinary lighting purposes, but also to give such supply as might 
be required for bulk or motive power purposes. The company 
certain powers under its Act to supply the local authorities of the 
East End, and it was acting upon that precedent that they had 
applied for the present further powers. With regard to the question 
of rivalry, there were two opposing Acts; the first was by a very 
large company which proposed to embrace the whole of London and 
a very large district around. The efforts of that company in that 
direction would be strenuously opposed not only by this company, 
but in conjunction with at least nine of the other great London com- 
panies. The joint objections of 10 companies was coming before & 
special meeting onthe following day. He might say that consequent 
upon representations made to him by the chairman of one of the other 
companies, he bad provisionally agreed to withdraw a small portion 
of the district for which they were now asking, for the reason that 
they did not want to overburden opposition. Shareholders need not 
be afraid of any rivalry between this and other companies in con- 
sequence of this Bill. 

The Bill was unanimously approved. ; 

A resolution to change the name of the company to the Charing 
Cross Wate End and City Electricity Supply Co., Ltd., was also 
passed, 


The CHAIRMAN announced that the confirmatory meeting, and 


the annual general meeting, would be held on February 20th. 


St. James’s and Pall Mall Electric Light Co. 


THE directors’ report for the year ending December 31st, 1904, 
shows that the supply has been distributed from the Carnaby 
Street and Mason's Yard stations of this company on а total of 
278,889 8-c.P. lampe, being an increase of 24,421 in the 12 months. 
For this purpose 6,488,589 units were generated at these stations 
and 2,088,347 were purchased from the Central Electric Sapply Co., 
Ltd. The price charged on the supply of the Central Co. has been 
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considerably reduced, so that it has not been necessary to draw 
upon the contingency fund. The Central Co. has recently declared 
a dividend of 5 per cent. on the ordinary shares, in repect of 
which a sam of £2,500 will in due course be payable to. this 


company. 

The net fits applicable to dividend on shares for the year 1904: were 
£96,146, add balance brought forward from 1903, £2,745— £38,891 ; less interim 
dividend, paid in August last, for half-year ending June goth, at the rate of 
1 cent. on preference shares, £3,600, and 10 per cent. on ordinary shares, 
£10,000— £18,500; leaving an amount now to be dealt with of £25,991 9s. 84. 
It is now proposed to рву a dividend at the rate of 7 per cent. on the preference 
shares for the second half year, £8,500 ; a dividend on the ordinary shares for 
the same period of ?s. 6d. per share, and & bonus of 2s. per share, making. with 
the interim dividend paid on August lst last, а total distribution of 144 per 
dent. for the year, £19,000; leaving £2,801 to be carried forward. 


STATEMENT OF ELECTRICITY e SOLD, &c., Year ending December 


81st, 
i No. of 
| Quantity utilised. Quan- | jam 
| tity ex. on of- 
Board ot Tra de pended on it 
um ‚ | Private | Publio Used on Total. 19 distri) Deo. 81, 
supply. lighting. works. * | bution. | 1904 


— — — — — — 


senerated, 6,488,589 | 


ea a 20 5847 7,266,265 | 149,076 | 145,246 | 7,660,587 | 916,819 | 278,880 


Втрхкү Т, Dosson, Chief Engineer. 


Central Electric Supply Co. 


Тик annual meeting of this company was held at 19, Carnaby 
Btreet, W.. on Monday last. The proceedings. were conducted in 
private. The following report for the year ending December 31st, 
1904, was submitted to the meeting :— | 
` Energy has been supplied to the St. James's and Pall Mall 
Electric Light Co, Ltd., and the Westminster Electric Supply 
Corporation, Ltd., throughout the year, to an amount of 6,214,873 
units. This increase of output has materially affected the costs of 
production, and for the past year the company have been able to 
considerably reduce the shaves for supply. A Bill for an extension 
of the company’s powers will be dealt with in the ensuing session of 
Parliament. 
Further debenture stook, amounting to £48,014, has been issued curing Ше 
en 


year, and the premium on the issue, after deducting the expenses, has 
carried to the oredit of the capital reserve account. 


After making © (ull allowance for fund and depreciation, 
the net balance for the year 1904 is.. 55 vs iis .. £60410 1 
Add balance brought forward from 1908 .. се ee 4,403 19 11 
Leaving an amount now to be dealt with of ee .. £5,007 10 0 

The directors propose to divide this amount as follows:—  - 
(a) By payment of a dividend at the rate of 5 per cent. 
on the ordinary shares for the year bs s s 
(b) Amount to be carried for : 


425,000 0 
Tm 7 10 


£5,007 10 


2 ©! oo 


Great Northern and City Railway (o. 


Tum Earl of LAUDEBDALR presided, on Monday, at the half-yearly 
meeting of this company. 

In moving the adoption of the report, which was abstracted in 
our last issue, the OHAIRMAN said that the traffic receipts were 
steadily increasing as the line gained popularity. The 
gross amount earned during the past half-year was £36,509, 
against £19,345 for the previous 4] months, giving an 
average per week of £1,404, against £967, or an increase 
of over 45 per cent. while the present weekly traffics were 
about £1,600. Тһе traffic for the two periods, excluding 
season tickets, was 5,227,595 passengers, against 2,711,152, or an 
average per week of 201,061, against 135,557, being an increase of 
over 48 per cent. The average number for January, 1905, was 
256,904 per week, showing tbat the increase was steadily maintained. 
The number of local season tickets issued had been 2,511, against 
1,563 for the previous 44 months, and this was also increasing. He 
might mention the monthly number of passengers from Jaly to 
January last, exclusive of season ticket holders. In July they 
carried 702,000, in August 740,000, in September 806 000, in Octo- 
ber 910,000, in November 971,000, in December 1,096,000, and last 
month 1,133,000. Their general through booking arrangements 
with the Great Northern and other railways were being much 
appreciated by the public. The optional three-route season ticket 


arrangement, to which reference was made in the report, 


was in operation. Their agreement had not yet been finally 
adjusted with the Great Northern Co., of whose season 
ticket holders they were, in the meantime, carrying over 
2,500 daily. With regard the working of the line there had only 
been one interruption of any moment, and this was a delay of 
about 14 hours on Sunday evening, September 11th. It was reported 
to be due to the displacement of а current shoe on the leading 
motor-car. A few other trains bad been three or four minutes late 
from causes beyond control. There were no other irregularities in 
the working. During the excesaively foggy weather before Christ- 
mas their train service was regular and punctual, notwithstanding 
that, consequent on the fog, there was a very large and sudden influx 
of traffic from the Gt. Northern Railway. They had been running the 


same number of trains during the busy periode of the day as they © 


ran in the previous half-year, but consequent upon the opening of 
Highbury Station and the general increase of traffic, the length of 
their trains had been increased to five coaches, instead of only three 
or four. They ran 24 trains per hour, at intervals of 24 minutes, 


during the busy hours; at other times the service consisted of two 


or three car trains. The shortening of the trains outside the busy 


hours had resulted in considerable economy in working. The car- 
miles for the half-year amounted to 1,029,948, or 5,597'5 per day, 
showing an increase of 9°5 per cent. upon the average per day for 
the previous 44 months. That this increase was so small, in spite 
of the fact that the capacity of the trains at the “rush hours” had 
been increased by 70 per cent., wae gne to the employment of the 
two and three car trains. The n т of passengers per car-mile 
when the line was opened was 3°4, while the figure for December 
was between 7 and 8. This was most encouraging, and com 
well with the other tube railways. The maximum number of cars 
in operation for the present service was 54, while they had 58 cars. 
In order to anticipate further increase of traffic, and to avoid over- 
crowding, they must have additional cars before next winter, and 
for some of these the electrical equipment and trucks for motor-cars 
were already in stock. This matter was now under consideration. 
The passengers had been carried with perfect safety during the 
past, half-year, and there had been no accidents of any consequence 
to any member of the staf. The ventilation of the tunnels and 
stations was very satisfactory, and the purity of the air was 
all that could be desired, while the temperature remained nearly 
wniform. The permanent way was of а most substantial 
eharacter and the running of the trains was especially smooth 
and free from vibration. The power house at Poole Street 
provided an adequate reserve of power for any increase in 
the trafic. The plant was very efficient and economical in work- . 
ing. He would not touch upon the working expenses, as this part 
of their affairs was in the hands of the contractors, who were 
responsible for it for a further period of two years. The directors 
were, however, watching the working very carefully witha view to 
adopting the most economical methods when the company had to 
work the line themselves. From what they had seen and from what 
the contractors told them, the board belíeved that the line would 
prove in practice a very cheap one to work. The further estimated 
expenditure on capital account during the current half-year was 
£100,000. This was for completing payments in connection with 
the electrical equipment and the extension of the line to Finsbury 
Park and for additional rolling stock. Since their last meeting a 
supplemental agreement had been entered into with the contractors 
on the final adjustment of their accounts, and by it they undertook 
to work the line at 60 per cent. of the gross earnings for the first 
year and at 50 per cent. for the second and third years. Respecting 
the extension to Lothbury, he regretted that they were not prepared 
at the moment to expend more money on that undertaking. The 
money market, in addition to other reasons, held out no immediate 
prospect of their being able to raise the capital except at a large 
discount. They wished to feel their way further before embarking 
upon that project. It was the directors’ duty to place the 
present line on a satisfactory basis before entering on further 
commitments. They considered, however, that in due time the 
extension to the bank would be an imperative and profitable 
addition to the system. The company had a property capable of 
handling an immense number of passengers, it was thoroughly well 
equipped and worked, it served a very crowded district, and there 
was no necessary limit to the expansion of tho traffic. 

Mr. CHARLBS STERL seconded the motion, and after a little 
discussion, chiefly relating to the form of the accounts, the report 


was adopted. 


Tyneside Tramways and Tramroads Co, 


Тнв directors’ report for the half-year ending December 31st, 1904, 
states that the surplus of receipts over expenses after paying 
interest on mortgage debentures, loans, &c, is £1,535, whicb, 
together with the balance carried forward from the last half-year, 
viz., £329, makes a total to the credit of the profit and loss account 
of £1,864. Out of this the directors propose to pay a dividend at. 
the rate of 2 per cent. per annum, and to place £600 to the credit 
of the reserve fund for renewals, depreciation, and other contin- 
gencies, which will leave £58 to be carried forward. The traffic 
receipts for the year ending December 31st, 1903, were £16,362, 
while those for the year ended December 3let, 1904, were £19,729, 
showing an increase in traffic receipts of £3,366, notwithstanding 
that during the past six months the company had had to meet the 
competition of the North-Eastern Railway Co.'s electrified lines. 
The directors repeated that the application to Parliament for 
running powers in connection with the Newcastle-on-Tyne Cor- 
poration lines involved abnormal charges against revenue as well as 
against capital, and a portion of these charges had bean borne by 
the half-year under review. The running powers authorised were 
not put info force until the end of August, and then only on two 
out of the three routes. The receipts had, however, come up to 
expectation. The directors are making application to Parliament 
this Session for а Bill to enable them to issue the remaining capital 
of the company in ordinary or preference shares. The capital thus 
raised will pay off the present bank overdraft. 


The half-yearly meeting was held on the 6th inst. at Newcastlc- 
on-Tyne, Lord Armstrong presiding. | 

The CzHAIRMAN said although they would have liked to have paid 
& larger dividend, tbe directors were not dissatisfied with their 
progress. Apart from slackness of trade which had been general 
throughout the district, and which had had without doubt some 
effect on their system, tbe period had from the company's standpoint 
been an eventful one. It had seen the termination of the struggle 
for running powers, the completion of their line to Gosforth Park: 
Racecourse, and the opening of the North-Eastern Hailway's elec- 
trified system. The last of these events was, he knew, regarded by 
some of the shareholders as likely to have а very serious effect on 
their revenue, and while their apprehension was not shared by the 
directors to the same extent, it was none the less satisfactory to 
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know that, though the effect of the increased competition had been 
felt, it had only tended to slightly slacken the rate of increase in 
their receipts. Referring to the interchange of traffic between the 
company and the Newcastle-on-Tyne Corporation, he said that during 
the last four months of the year the interchange had been carried 
out on two out of three of the routes covered by the agreement. The 
delay in giving through trafH facilities on the third route arose 
through difficulties which the Corporation were experiencing in the 
purchase of а house to widen théroadway near the point of junction. 
There was no doubt that the results of the interchange had been 
such ag bad justified the expenditure involved in obtaining the 
powers. During the month of April, before the powers had been 
utilised, the number of passengers in Wallsend travelling to and 
from the junction bstween the two systems amounted to 28,627, 
whereas the equivalent figure in September, after the through traffic 
had been introduced, was over 66,000. Continuing, he said that 
since Feptember the operating expenses bad been steadily falling, 
and the total expenses were now below 54d. per car-mile, and in the 
published returns there were only two other companies which showed 
a lower cost. 

Dr. Мив2 seconded the adoption of the report, which was carried. 

A dividend at the rate of 2 per cent. per annum was then declared 
for the half-year ended December 31st, 1905. 

An extraordinary meeting was then held for the purpose of the 
approving a Bill to come before Parliament to enable th com- 
‘pany to issue a portion of their capital as preference shares. It 
was explained that as the money required to pay off the bank over- 
draft and sandry creditors could not at present be raised on satis- 
factory terms by the issue of ordinary shares, and as to raise part of 
it by issuing preference shares for £20,000 (which could be done 
under the company's second Act) would prevent furtber preference 
shares being issued at any time hereafter, the directors considered it 
advirable to promofe a Bill under which the remainder of the 
share capital authorised by the first Act could be issued either as 
preference or ordinary shares, as occasion might require. | 

The meeting approved of the promotion of the Bill. 


Prospectus.— The Durham Collieries Electric Power Co. 
invited subscriptions for an issue of 100,000 £1 preference shares 
at the end of last week. The company is to erect a central power 
station at Philadelphia, in the county of Durbam, in the immediate 
vicinity of tbe Dorothea pit of the Lambton Collieries, Ltd., and of 
the generating station of the Sunderland District Electric Tram- 
ways, Ltd., and in the heart of one of the most important coalfields 
in England. А contract has been made, for a period of 15 years, to 
supply all electric energy required by the Lambton Collieries, Ltd., 
for the Dorothea pit and six other large pits in the neighbourhood, 
and for other purposes, at 55d. per unit, until the demand exceeds 
18,000 Board of Trade units per diem, when there is to be & reduc- 
tion in the above-mentioned price to the extent of ‘05d. per unit. A 
contract for a period of 10 years has also been made to supply all 
the electricity required by the Hetton Coal Co., Ltd., at the Hetton, 
Eppleton, and Elemore collieries at 55d. per unit; and a contract 
to supply for a period of 10 years all the electricity required by the 
Sunderland District Electric Tramways, Ltd., for working their 
tramway system at 2d. per unit for the first tive years of the con- 
tract, and 65d. per anit for the remainder of the contract. It is 
estimated that the tramway will require at least 1,000,000 unite per 
annum. 

Stock Exchange Notices. — The Committee has 
appointed special settling days as under :— Wednesday, February 
Jóth—Bath Electric Tramways Co, Ltd.—£135,000 4j per cent. 
first mortgage debenture stock (also to be officially quoted). 
Thursday, February 16th.—Mackay Companies—413,598 common 
shares of $100 each; and 359,382 preferred sbares of $100 eacb. 
The Committee has also ordered the undermentioned to be quoted 
in the Official List :—Birmingham and Midland Tramways, Ltd.— 
£200,000 43 per cent. first debenture stock, redeemable, 


National Telephone Co.— The directors have resolved, 
subject to final audit, to recommend the following dividends for 
the half-year ending December 31st last, after payment of the 
dividends on the preference shares:—At the rate of 6 per cent. 
per annum on the preferred stock ; at the rate of 5 per cent. per 
annum on the deferred stock, less income-tax, carrying £115,000 to 
reserve and about £10,000 forward. The transfer books of the 
company will be cloged from the 15th to 28th inet. inclusive, and 
the dividend warrants will be posted on the latter date. . 


Chelsea Electricity Supply Co.—The directors have 
decided to recommend, subject to audit, a dividend on the crdinary 
shares at the rate of 74 per cent. per annum for the half-year to 
December 31st, 1904, making 6 per cent. for the year, carrying 
forward about £1,170. The dividend for 1903 was 54 per cent., 
апд the carry forward, £1,100. 


Shropshire and Worcestershire Electric Power Co. 
— The first ordinary general meeting of this company was to be 
held at 9, Great St. Helens, on Wednesday, 8th inst. 


South Metropolitan Electric Light and Power Co.— 
The Preference Sbare Register of this company will be closed as 
from the 15th to the 28th inst., inclusive. 


Kensington and Knightsbridge Electric Lighting Со, 
—The directors recommend a dividend on the ordinary shares at 
the rate of 10 per cent. per annum for the half-year ended 
December 318, 1904, and a bonus of 2 per cent. for the year, 
making, with the interim dividend paid on August 1st, 12 per cent, 
for the year 1904. This is the same as in 1903. | 


Telegraph Construction and Maintenance Co.—The 
directors recommend a dividend of 10 per cent. (£1 4s. per share), 
in addition to 5 per cent. already paid, making 15 per cent. for 
1904. This compares with 20 per cent. for 1903. 


Marconi’s Wireless Telegraph Co.— The report for the 
year ended September 30th, shows a net profit of £12 081, as against 
£10,607 for the preceding year. 


STOCKS AND SHARES. 


Wednesday Evening. 

CHEERFULNESS prevails in most of the investment departments of 
the Stock Exchange, and the rumours of peace, alluded to in there 
columns last week, are still acting as potent levers in support of 
prices. The gilt-edged divisions particularly enjoy considerable 
strength, and new issues of first-class stocks are taken with avidity 
by the public, despite the atale ory occasionally raised that there is 
no money available for investment. It seems a pity that the Home 
Railway dividends should, as a whole, be comparatively poor, 
because a series of good announcements in this market would have 
added a weloome galvanising touch to similar stocks; but after the 
mediocre traffics of the second half of 1904, nothing heroic was to 
have been expected. 

Statements are in circulation to the effect that the District will 
have its electrified service open in a couple of monthe’ time, and the 
price of the Ordinary stock has risen a point to 413, while Metro- 
politan Consolidated at 971 is 1 better. Central London 4 percent. 
Preferred at 106 has come into demand, but the Ordinary is lower 
at 92. City and South London shows а 10s. advance at 47. There 
prices all include the recently declared dividends, but most of the 
Home Railway Ordinary stocks will be quoted ex dividend on 
Friday next, two days hence. There was a little plain speaking 
at the Great Northern and City Co.'s meeting last Monday, but the 
criticism then evoked regarding the form of the accounts has not 
changed the price of the shares, which is still 66. Great Northern 
and Piccadilly Ordinary are 9. These, it may bo added, are also 
cumulative dividend quotations. Underground 5 per cent. notes are 
up $ at 983. i | 

Argentine's abortive “ revolution " lowered several traction issues 
rather smartly. Anglo-Argentine Ordinary dropped to 81 and the 
Preference to 5§, but the loss was partially overtaken, and the 
respective prices are 83 and 52. The former displays a fall of ~, on 
balance. Buenos Ayres National Tramway first A ” Preference 
came on offer at about 63, or cheaper. Belgranos are a shade lower 
at 4. Weakness in British Electric Traction leaves the Ordinary 


15°. lower at 93, and the Preference j down at 113. The drop ів 
due entirely to the discussion as to whether electric trams may not 
te superseded by motor-buses. Westinghouse Preference are 
unpleasantly flat at 2.,°,—practically one-half of their par value. 
The Jast dividend paid on the shares was in Februsry, 1904, and 
now the question is whether anything can be distributed this montb. 
The Debenture stcck remains fairly steady at 87, and British 
Thomson- Houston 44 per cent. Debenture is 102. Calcutta trams 
ate 1 firmerat 9, and Cape Electric Tre ms are 30s. Londen United 
Preterence are dullisb, for the same cau:e that makes Britith 
Electrics lower, at 104, and the Debentere stk at 105 bas nof 
moved. Some little regret is expressed at the company departing 
from its original plan of admitting no advertisement either upon the 
exterior or interior of the care. , 
Pear re-purchases, after the recent slump in Anglo-American 
Tele graph stocks, has sent prices up again with a ron, the chairman’s 


speech at the meeting aleo assisting iu the change of market front. 


The Ordirary and Preferred are both 2 per cent. better, and tbe 
latter is being advised in some quarters besides our owp, ава gocd 
speculative investment. The Deferred stock is 18 beiter at 13. 
There is also a 10s. rise in Gr.at Northern Telegraphs, despite tbe 
tiking over of part of the company’s lines in Russia for offcial 
purposes. Of course, the company is doing very good businers in 
connection with the war. Eastern Telegraph stock and “China 
shares bave not altered, but Direct United States Cable rhares rose 
{ in sympathy with the jamp in Anglo-Americans. Bubmarine 
Cables Trust certificates are a point harder. | 

National Telephone Deferred has recovered 2 per cent., and both 
the 4 per cent. Debentures have slightly improved. The Third 
Preference shares are mcving erratically, but on balance the 
quotation is still 53. O.ientals at 1j are a shade better. | 

Of the Electricity Supply shares, Me‘ropolitans rose бз. to 184 
upon sanguine dividend anticipations, and the P. eference aleo 
advanced ү. The ratisfactory dividend on Kensington Ordinary 
shares has led to a 10s. rise, and South Londons have been credited 
with an additional 5s. at 44. Several of the Debentare stocks 
advanced daring the week, and Urban Preference have been picked 
up. Brush Ordinary fell j to 10s., but recovered the 1c85, and the 
Second Debenture marks a point rise at 763. 

Manufacturing shares are inclined to go better, Henley's putting 
on бв, at 11, and Callender's Preference } at 53. А sharp fall in 
Telegraph Constructions follows upon the lowering of the (шш 
to 15 per cent. for the year, instead of the 20 per cent. to whic 
the market bas grown accustomed. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Closing Closing Business done 
Issue, ! uds three years. Feb. 1st. Feb. 8th. Per n 
1903. 1908. | 1904 Highest Lowest 
67,100 Direct Tei » 4 % Debe. "P S ave m 90 —108 99 —109 7 
3 в shares, Nos 1 оо 25,000 ee КА ` 10 M ès l — 14 1— ц " 
28870 Angi ее RE V Brock | өбв | fis — 68 88 — 60 
0- э» e ee е . s m 
8,105,580 , do. 2 6 % Pref. cer. de Je Stock | 6 6% 115 02 — 104 106 — 107 1034 108 
8,106,580 do. ec оо оо o» е | Btock 1- 28. Hj- 13 121 — 100 11g 
44,000 Chili Nos, 1 $0 44,000 ee өө эө eec * ee ° б 6 7 % ie 
18,898,8009 Cable өө .. [$100 8 ys х 130 —19u 170 —190 Ww Ў 
1,041,909 Do. do. Blerlisg 600 year 4 % Deb, Brock Red. da „Stock ze Я aa 96 — 97 96 — 97 p 96à 
16,000 Cube Telegraph ee ee ee ee ee ee ее 10 64% 6% лая = =S 9} eise 
6,000 Do. 10 % Pret, ee oo ee ee ee eo ee ee ee 1 "m 17 1 р 174 $e ы 
19,981 | Direct 5 Telegraph, Ora. фе ae аб Se 5 es — al .. 
6,000 до. Oum. Prei. b 5 7 – 0 ee 
80,000 p do. a Debs, eo ee ee ee ee 60 100 = 1 "s ө: 
80,7103 | Direct United States Cable К 83% B 96 108 — 103 14-114 114 1018 
78,500 | Direct West India Cable, 14% Reg. „Bob., within Kos, 1 to 1,300, Red. 00 Я 99 —101 99 —101 a 
. e Do. 3 Prat. gte Р; N 1 2 | se | mb | s 
1,584,645 Do. 4 Mors, Deb, Stock Вед... eo ee ee Btock 106 —107 106 —107 107 1 
800,000 | Eastern Extension, A oo = oe | 10 7% | 7% 184— 14 14 1854 
820,0004 Do. 4 Btook .. | Stock è 104 —100 xd | 104 —106 xd 
800,000 Eastern & South African Tele., 4% Mt, Db., Nos. 1 to 8,000, red. 1900 100 os si 99 —108 99 —101 xd xus ys 
830,000 Do. do. id Mid, zz zoll 26 as E ев 100 —103 100 — vs as 
180,297 | Globe 3 dà Ай > 8 e 10 ]|48167*| 54% T 1 104xd 101— 104xd 10% 1 
180,000 Grea | North 8 n MEE 1356 115% | .. — 281 991 — xp T : 
t ern І ее 10 ee = ә oe 
50,000 Halifax and Bermudas Cable, (ops ist Debs, wi thin Nos.) w |. | . | | 9-0 99 —101 ; 
17,000 o-Buropean Telegraph Ие з. Ар x. "n 25 1 10 - 45 — 47 45 — 47 451 
72,680 | Monte Video Telephone Co. , Ltd., Ord. M we 5è «a di 1 8 8 «s — af. Ы 
1,988,888 | National T 6, Pret. Block i АА T T ee | 100 6 6 6% - 1084 100 1093 1 
1,006,667 Do, o. Det. Stock ae 5 oe v. ое ee | 100 43 5 5 96 105 —107 107 —109 109 1044 
15,000 Do. do, 6 % Cum. lst Pref, .. % EX a a 6 6 6 18 — 14 18 — 14 
000 | Do. do. 64 Nonono ed Pret, SEE ELE: б A pr^ 16— 263 5i 
um. 1 to боо ee ee 
800,000: Do, йо, 8) Deb. Btock Red. ' озм «а "^ & & 4% 96 — 98 96 — 98 M 
689,508 Do. ао. 4 96 Deb, Stock Red. % T eo о. | 100 4 4 101 —108 1014 —1 108 1023 
1170 818 | Oriental Telephone abd Bloc Non 1 W. 771,504, pai и j [69% | ex "n kr — 1 i 
ae Nos. 1 to 1 fully T - = = 
50,000 Do. Lex Pref, без 208 1 oe 14— 1 &— 1 1 e 
tic y Pacino and 8 Tel, 4% Guar Debs, 1 s0 1,000 so ев 100 5% К А " =, 1 99. aa бе 
8,808 Submarine Cables Trust ee ee ee ee we ee ee Cert, . ee 190 —148 121 —124 
56,000 үне Hiver каш т * 53 15 ie T ч 1% T 06 7 e- k: Tà ed 
40,000 е Gam, re 08, ee ee oe ат — oe 
M9,94Ti do. 6 96 Debs. .. , ёж в „Stock ° А 105 —107 105 —107 4 А 
15,009 | West Bhares ss 10 2% 4% А 73- 75 |. Wem 1 i» 5% 
80,008 | West Coast of America, 1 to 80,000 and 58,001 to 58,003 2) T ° i a oe 
150,0003 | West Coast of TW Ron io 1,600 guar, ‚һу Bras, Bub, Tel, | 100 кз 101 —101 » 
901,060 Мен тема om, 1 to 207, .. 10 | 1% | 1% — 14 — 14 182 184 
75,0003 D>. Debs. Ind ind series, 1906 oe ee ee 100 ee ee 10! —108 101 —108 
600,000 ро do, ‘ Deb. Stock Red. .. T ee eo | 100 oe . ° 1004 — = 10 103 
88,891 West India and Panama ee ee oe m ee 10 ее ee . 2 е 1 eo 
84,668 Do. do, do. 6 % Cum. 1st Pref. „„ 6 10 T m x 18— 7 . Ч4%— 8 "à 
4,009 D^, е 6 Cum. 204 Pref, e өө 10 eo eo . — 7 
89,000i vo. 40. 6 Deba., Nos. 1 to 1,809 e» | 100 T T А 101 —108 101 —108 ә 


230,000 British Aluminium 7 % Cum, Pret, өө eo ee ee ee ee 10 ee ee — өө 
10,000 до. “А” 6 Cum. Pre ee ee ee 10 ee ee 9 "е ee eo 
300,000; Do. do, 696 in Deb. Stock Red. е ee eo Btock ее 06 — 100 . ee 
100,000 British Blectric Traction oe oe oe ° ee ee ee 10 8 96 oe ee 1 1 95 
* 100,000 Do. do 6 % Cum. Pref, .. оо өө өө 10 ee . ee 114— 11 11 1176 
800, 000 do. 6 4, Perpetual Debenture Stock .. .. Stock А ee 119 —121 121 1 
100,000 55 els с» икн, ee oe ee 0 10 8 95 — 97 oe 
100,000 Do, до. E е Pref, ee oe өө ee oe 6 > > 5 — bf ха ee 
00,000 Do. do. 1st Mort, Deb. Red... rx) eo ee 100 eo • ee 101 —104 ee өө 
60,000 TBrowett, Lindley & Oo., € оа oe °з . өө ee ee 2 өө ee ^p ee oe 
60,000 |$ Do. do. 6% Oum, Prell. 41 14/6 to ee ee 
106,781 | Brush Electrical] Engineering, ‚ 1 #0 106,781 . ee А ee 2 Nil Nil 1— T 
150,000 " do, Non-· um. e Ane e оо o 3 0 96 6 96 4 — 1 1 А 
135,0003 Do, do, Perp. Btock ee e. | Воск oe zm — 96 Y . 
196,00: н do. саб Deb. Stock ee ee | Stock eo eo . 71 — 77 7 ee 
40.705 . баргы б eo ео өө ec 8 16 % 19396 165 . 
99,0001 Do. do, do. 1st Mort, Deb, Stock Red, eo | Stock А oe T 104 —106 Vr is 
8,800,014 | Central London Bailway, Ord. 8 ee ee oe ee | Btock | 4 4 92 — 94 98 93 
494,008 Do. е 4 Pref, Stock ee ее ee ee а Stock 4 4 eo 101 —108 1028 ee 
494,998 спу and B e өө өө oo ee өө sears % 2 2 * c 47 oe 
1,880,000 South Rail ee ee өө 0 0 ee ee took € 7 4 
86,000 | Crompton & Oo., Nos. 1 to P ae з T 8 6 "ә ex 9b— 94 à ч 
Fd RN T cleri БАКА БАКАН ш М 
U wan " 2, to b il ee oe ee е 
17,199 Do. do, Pu A” sharon ees 01- 01,10". же b Nil e oe 1 — 1 е oe 
844,098: Do, do, 4% Dob, Bs 100 ee oe e. 7 — va vs 
100, 000. Do. ro 115. 502°, b. зах Бей Certs, all рї, 100 oo e oe 19 — 84 ee А 
119,100 lectrio Construction 1 ез T T T a 6 96 4% ЭЯ 1 1 ʻi ‘ 
61,890 Do, do, 7% Gum. Pret lto А T 2 T M — . T 
i | Do. do. 44 Perp.lsi Mort. Deb, Bock .. ..| Stook| .. .. | 95 xd c Wer 
General Electrio Co, » 5 % Cum. Pref. 24 А s 10 5% Е 94 — 10 > è 
800,000 Do 4 % Mort. Deb. oe © ee о tock | ... 91 — E s 
Henley’s (W. T.) Telegraph Works, Ord. s „% — 6 90 96 | 15 96 vs 
45,900 Do. . 4 ort. Deb. Stock oe es | Stoo ee Е ee 
60,000 | Indis-Rubber, Gutte-Percha & orks 0 10 % i 5 se 
gy LI Do. do. do. 4 96 in Mori, Deb. En 149 130 T . . 
10,000 ja P Do. 40. ona Prei Pret, 210 paid .. .. eee ee ee 
Construction 13 0 20 16 
150,000i Ко, до, KETS: eb. Bd, "Nos, 1 10 1,600 Red. 1900 | 100 d Ei s: 
640,000: Waserloo & Ону Railway, Ord. өө ae ee eo 100 86% 84% 


* A period of nine months. ¢ Quotations on Liverpool Stock Hixchange. — | Uniees otherwise stated all shares are fally paid. J From Manchester Share List. 


(Bank rate of discount З per cent. (April 91st, 1904. 
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SHARE LIST OF ELEOTRIOAL COMPANIES (ewewed)- ELECTRICITY SUPPLY COMPANIES. 


Present Stock 
uere ps E 
; 
30,000 & Bleotric IB Ord., 1 to 90,0000 .. 6 
Е eei e AREE | ИЕ 
uar. . s. оа ое ee 
60,000 Charing CFON воз Bupply .. .. .. oe 5 
90,000 йо. š Cam. Pre. 6 
40,000 Do, . Ону Undertaking " Cum. Pre. 4 
950,000 Do. do. 1 2 осы рює Beds oe А . | 100 
144,486 Chelsea Eleotricity Supply, ; "e T T 6 
2 са PIN , Lighting, Ora. 4 — “ b. вск .. 
0 London 0 ting —110,596 е ee ee 
40,000 ч Do. Cun. 1.1 0 0,080 ee 10 ee 
600,000 ро. б Deb. Stock, Sori » (iss. аё 115) all paid oe e * 
"4.000 | County of Lend Éleotris Lighting, Ord, 1. 40000 10 Г 
L] $ . ee oe 
230,000 Do. do. do. 0 96 Pref., 40,001—00 10 e ee iM = ut im —110 oe 
600,000: ро. do. Deb. Stock ee e ee oe ee = = 10 1073 
250,000 Do. do. 2nd Deb. Stock e e ө ° Btock ee 101 —108 103 —104 
- 10,000 | Rdmundson's Eleotrio Ord. ose 5 1% | 7% |... ef Б 
70,000 Do. do. 6 Со . ee eo eo 6 — 6 — 09 1 
B00,0001 Do do. lst Mort. Deb. Stock | 100 se 106 —108 106 —108 
21,000 | Ken and hiebeidge Еос: 53500 6 |10% 12% 194— 18 18 — 183 e 
90,000 . 0. do. 4 Debenture Stock эе Stock ео ee • 105 —104 109 —104 
110,000 | London Electric Supply Corporation, ‚О... .. se B ss КЕ 8 96 5 A 9)— ^ * . 
49,840 Do. . do. % Pret. ee ees b ee ee ee — 
250,000; ро. do. do. со M Mor Deb шок Eaa Btock ee ee . 96 — 98 — 98 17 e 
100,000 | Metropolitan Blectris Supply, 1 to 100,000 .. vs Кя as és 10 1196 8396 В 1 6 18 — 1 2 
11,106 Do. do. 96 Cum. f. 1—71,106, £8 paid se 6 ee ee oe rum 
Do. е ist Mort. Deb. Stock ee ее eo ee ee eo 110 —115 11 —115 oe 
260, Do. Mort. Deb. Stock Red ee ee Stock ee eo ee 96 — 98 98 — 98 ee 
10,668 | N Hill Electric Lighting S. A 3s vs é. T 10 6 96 6 96 25 144— 153 144— 153 oa ee 
59,000 А до. 4% Ist Mort. Deb. ie vé .. | 100 2s s 2 102 —104 102 —104 1 T 
40,000 | 8t. James' and Pall Mall Electric Light, Or. : Š 6 144% 14495 | 149% 2 143 pm 143 ee T 
90,000 . 3 Pref. 30,081 to 40,080 6 ee ee ee == 9 e 
150,000 i do. 5% Deb. Stock Red  .. | 100 КЕ sd 
12,000 | Smithfield Markets Electric Supply, РА 5 ae 6 2496 4 96 
60,000 е 0. d 4% Deb. Stock ee se Stock .9 ee ee 
66,000 | South London Electricity apply. Ord. .. ө» ee өө "P 6 1396 B 96 ee 
100,000 | South Metropolitan Electrio Light and Power (Ord... e» ee 1 s ae we 
60,000 (Late Blackheath and Greenwich 7 96 Pref. .. si 1 M vs z 
100,000 Dist. E. L. Co.) 44% 1st Deb. Stock | 100 sè 5% га 
80,000 Urban Blectric Bapply, Ord. se ee ee se ee ee 6 ee ees . 
80,000 Do. „ . Pref. ээ Ф ~ е ee es б ees ee 
200,000 Do. do. 44% Ist Mort. Deb. Stock Red ee ee | 100 54 
110,000 | Westminster Electrio Su Ord. Ks 5% ss гә oe 6 19 96 | 188% 1496 
98.141 Do. do. 6 95, Com. Pref. .. 6 Xn Р 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, February 8th. 
с Latest ht's 
CHEMICALS, &0 |o lies eee METALS, Ko. (continued), Price. Deo, of 
а Dots Monroohlorie co н per oui. 8 ЖЕ g Copper Sheet .. .. .. рег ton (a 
а LL Nitric oe 0 0 ee ee per owi. 23]. ee б [Ij Rod.. ae ee per ton 215 ee 
а „ Oxalio.. oe ec ee per owi, I^ oe € э  (Nüleetrolytio) Bers .. per ton 570 zm 
@ 99 Sulphuric e е» ee per сті, ео e $9 e? per ton asi es 
a Bal ° per сті, 48J- ee 6 " n” per ton 1 ee 
a Ammonia, Muriate (crystal) .. per ton £88 10 вә в " 1 Н.О. Wire per Ib. * we 
2 „ Hic Per ton £80 ec f Ebonite Rod T T per lb. ee 
3 eo ee per ton 5 5 эе / 97 Sheet ee ee per ìb, N- ee 
e Bisul ot Oerbon ee °з per ton 215 se п German Silver Wire ee oe per 1b, 1/6 . ee 
@ Borax.. өө ee ee еә рег юп 218 ee h Gutta-percha fine oe ee per ib. 84- ыы 
e Bensole (90 ce ee oe per gal. 75 ee h Indis-rubber, Para fine . ee per ìb, 5/1 to 5/84 ыы 
& 93 К 96) ee m eo per gal. 5/6 oo 6 Iron, Charcoal Sheets ee per ton 418 4 
а роррет Ulphate .. ..  .. perton 428 — € „ Pig (Cleveland warrants) рег ton is | Bad. den. 
а Nitrate T ee .. per ton 896 se € 55 tosize per ton From 411 oe 
а „ Whites oo «ee per ton 481 m € ,,  Borap, heavy . .. per юп 47/6 to 50j- ee 
s ЖЕ эы. — рр m mm € 4, Wire, galvanised No. 8 .. per ton £9 15 i 
a Naph Solvent (00% a 100 О). per gal. 6/6 29 g Lead, English Ingot es ee per ton 212 176 
а Potash, Bichromate, in . рег Bd. oe 9 » н Sheet  ,. . der ton 2M 2 6 ee 
a ” ustic (15/80%). . .. per ton £19 ee m Manganin Wire No, 98 ee .. per lb. Ө» N 
a  , Cyanide Rx per Ib. Tad. @ Mercury .. .. .. _ ee per bot, &7 12 6 2/6 dec. 
a Bheilac is ss oo Der owt, 165/- d Mica (in original cases) mall. per lb, 6d. to 1/ € 
а Bulphate of Magnesia .. .. per ton 10 ө 4 „ i » medium per Ib. 2/6 to 4/ ec 
a Sulphur, Sublimed Flowers... per ка е 28 5 ‘ š per Ib. ped y oe 
a и Recovered Б es рег ee p Phosphor plain per oo 
& ” ашр ss ee рег ton 49 ee 3 per lb. 1/03 to 1/8 . 
а Boda. Caustic (white 109%) per ton 210 15 se m н trip à per lb. 1/2 Б 
a Crystals .. . per ton 48 > о Platinum .. .. .. .. peros, 81/6 А 
4 „ Miobromate, сазкз.. e. per th, Ad. T e Bilicium Bronse W per Ib. 10d. to 1144. à 
а „ Cyanide . per Ib. 7d % Steel, Magnet, acc'd'gtodeso'p'n per ton 458 oe 
$ 77 39 in ee eo A15 to 240 ee 
METALS, &. 4182 
b Aluminium in ton lots oi per ton 4180 zx б Tin, Block eo өө es өө per ton e 
b 939 ton lots ee per ton £168 ee n Wire, Nos. 1 to 16 ee ә per Ib. 17 
b ; Sheet, in ton lots .. per ton 4166 és Р Anti- 
5 Babblin's metal ingota . per ton 248 to 4140 рн “White Ant . perton | £48 t0 265 : 
е Brass (rolled metal 2"$012") basis per Ib. oe j Yarns, 2/10s Grey Cotton, onsp’ls per Ib. Bd. oe 
e n be (brazed) x por lb. , 2 j| n lea. Flax. „ per lb. . ee 
e os (solid drawn).. oe per Ib, LÀ 0 } LET еріу10 Ibe. Russian ee per Ib, в ee 
с п Wire, basis. . per lb. 7 un 10 Ibe, Russian, single .. per lb, 55 
с Copper Tubes (brazed) .. .. per lb. 1 ; і s 180 lbs. Jute rove .. per ton 4 vs 
€ „ » (solid drawn .. per lb. 25 T Zinc, Bh's(ViellleMontagnebnd.) per ton 899 7 6 A 
e Copper Bars (best selected .. per ton & 8 
8 саата "орной by Messrs. :—а G. Boor & Co.; b The British Aluminium Co., Ltd. A в Thos. Bolton & Sons., Ltd.; d F. Wiggins & Bons.; e Frederick 


Oo., Ltd.; & Morris Ashby, Lid.; m W, T. Glover 4 Co., Ltd.; n P. 


dia-Rubber, G.P. and 'Teleg. Works Co., Ltd.; g James & Sb : 
Ormiston & Sons; o Johnson, Matthey & Oo., Ltd.; р The Phosphor Bronse Oo., Lid. 


Edward Till & Co.; ( Bolling & Lowe; j Walter H. Hindley and 


Proposal to License Electric Cars.—The town clerk 
of Dewsbury has been instructed by the T.C. to propose the follow- 
ing resolution at the next meeting of the Association of Municipal 
Oorporations:—''That the President of the Board of Trade be 
requested to introduce into Parliament а Bill providing for an 
amendment of the Light Railways Act, 1896, by making provision 
for the licensing by local authorities of cars plying for hire in the 
districta of such authorities, with their drivers and conductors, in a 
similar manner to the provision contained in the Tramways Acts." 
Tbe Corporation, some time ago, summoned the British Electric 
Traction Co. for running electric cars for which licenses had not 
been taken out. The local magistrates imposed а small fine. 
Against this decision the company appealed, and were successful. 
It is contended by the Dewsbury Corporation that electric cars 
should be licensed just as steam cars are, 


Installation Regulations.—A few days ago a deputation 
of Bradford tradesmen laid before the Electricity Committee a 
scheme for rales and regulations to which contractors had to adbere 
in fixing installations in the city. The deputation consisted of 
Mr. W. P. Steinthal, vice-president of the Leeds Section of the 
Electrical Contractors’ Association (Incorporated), Mr. James Davis, 
and Mr. P. Collinson, secretary. A report was presented in detail 
to the Committee of the changes which the deputation desired on 
behalf of the members of the Association, and the Committee said 
the matter should have careful attention. 


City and Guilds Institute.—The distribution of prizes 
to students of this Institute will be held at the Mansion House on 
Saturday, 25th inst. An address will be delivered by Mr. Alexander 
Siemens, 


Yok 56. No. 1,490, Furavaay 10,1905) THE ELECTRICAL REVIEW. 


241 


THE FUTURE OF RAILWAYS. 


By PHILIP DAWSON. 


(Continued from page 206.) 
INCREASED facilities of traffic always result in greatly 
increased travelling, and the evidence of Mr. Harper before 
the Royal Commission on London Traffic shows the enor- 
mous increase in the passenger traffic in the London area in 
the last 30 years. It not only shows this, but also brings out 
the urgent necessity for increased facilities. The figures 
given by Mr. Harper (see Table I.) do not include either 


TABLE IL—IxoRnEASB OF PASSENGER Tsarrio IN GREATER 
LompoN (EpGAB Наврев). 


Number of passengers carried by 


Estimateó; Namber 
popula- of 


| 


Үеат. Omnibus tion of | journeys 
Railway 
local” | Tramway. | posta) | Total London. ре, 
ошаш. companies). 
1867 541 | 41,424,428 | 81,971,826*| 8.606,510 | 9277 
1868 | 47,583,915 ! 40,968,157 | 88,502,102*| 8,678,501 | 941 
1869 | 57,514,541 | bad 41,047,521 | 98,562,062*| 8,749,956 | 264 
1870 | 59,424,424 | Р 2 49,935,471 | 102,959,885*| 3,819,692 | 96-8 
1971 | 72,696,818 || #8 856,545 | 116,102,858*| 3,985,641 | 29-9 
1672 | 9 ,6UM6T77 =o 44,528,361 196, 22, 088. 3,965, 34-4 
1873 | &9,773,798 2 8 46,066,247 185, 840, 0454, 047,745 836 
1874 | 94,205,684 eB 48,538,806 | 140,744,480*| 4,131,315 | 941 
1875 | 105,659,125 Б 49,730,088 | 155,379,163* 4,816,611 | 86:9 
ae i 
1876 | 115,326,889 | 51,157,946 | 166,484,£85*| 4,303, 88:6 
1877 | 131,881,687 | 52,853,690 | 174,235,967*| 4,892,521 | 89:6 
1878 | 126,211,998 ^ 59,989,498 ‚039,295 | 235,668,186 4, 188,210 59-7 
1679 | 129,554,171 | 56,941,767 | 55,681,827 | 241,487,765 | 4,575,771 52°7 
180 | 198,877,485 | 64,817,961 | 57,743,981 | 256,417,077 | 4,670,243 | 54:8 
1881 139, 288, 90 72,038,963 | 58,889, 969,662,649 | 4,766,661 | 56:6 
- 1869 | 141,096,788 | 86,600,899 | 64,251,230 | 291,868,345 | 4,847,001 | 602 
1888 | 161,076,412 | 99,029,709 | 67,888,416 | 817,994,687 64-6 
1884 | 149,842,029 | 115,074,804 | 78,178,516 | 848,005,849 | 5,011,765 65 · 5 
1886 | 159,985,899 | 127,280,888 | 88,683, 0,898,050 | 5, 72:7 
1886 | 165,060,687 | 182,529,504 | 90,706,966 289, 5,182,180 | 74:9 
1887 | 167,989,626 | 145,902,087 | 108,828, 412,015,252 | 5,269,478 | 782 
1898 | 160,284,877 929,986 | 118,078,108 | 483,249,716 | 5,858, 80:8 
1980 | 361,601,818 | 170,642,740 | 188,722,189 | 465,766,697 | 6,448,509 | 85:6 
1890 | 167,299,900 | 191,041,904 | 148,581,099 | 606,872,208 | 5,540,490 | 915 | 
1891 1880, 026, 117 | 198,569,584 | 158,926,250 | 597,691,951 | 6,688,803 | 954 
1892 | 181,889,024 | 207,885,026 | 172,628,667 | 569,848,617 | 5,726, 98:2 
1893 | 179,169,255 | 215,805,947 | 179,504,829 | 573,978,581 | 5,822,018 | 985 
1904 | 184,428, 961,622,014 | 179,742,122 | 695,692,148 | 5,920,282 | 1006 
1806 | 184,411,600 | 249,996,979 | 191,076,010 | 625,481,589 | 6,021,488 | 109:9 
1896 | 199,584,868 | 279,518,865 | 219,623,471 | 681,788,199 | 6,194,819 | 1118 
1897 196,900,218 297,577,280 281,206,048 725,682,681 6,210,779 116:8 
1898 ^ | 194,061,872 | 812,464,404 ,164,486 | 748,680,761 | 6,299,891 | 118-9 
1899 | 196,605,406 | 806,515,807 | 261,019,076 | 764 089,78 | 6,890,594 | 119-6 
1900 | 214,597,005 | 840,208,066 | 261,508,868 | 619,244,029 | 6,484,516 | 126-8 
1901 | 286,506,162 |.940,779,411 | 969,988,759 | 847,212,885 | 6,581,402 | 1287 


Ld 


+ * Excludes tramway passengers. 
Note.— The railway companies included in the above table are the Metro- 
Lede, Waterloo and City, and Central- London. The omnibus companies 
ineluded are the London General and the London Road Car, The tramway 
column includes all tramway traffio. 
main line or suburban traffic, but simply deal with pas- 
sengers carried by railways such as the Metropolitan, the 
Metropolitan District, the North London and the Central 
London Railway, and the tramways and omnibuses. An 
examination of the figures given shows that in the last 
decade the number of passengers has increased by nearly 
60 per cent. This shows the necessity of taking steps to 
provide increased facilities for gettitig into and out of London 
as well as to extend the area in which the day population of 
London can ive. Parallel with the growth of the popula- 
tion of London is that of towns such as Croydon, where the 
population has doubled within the last 23 years, and is still 
growing very rapidly. 

Mr. Edgar Harper shows that whereas in 1867 the 
population was carried 22-7 times, in 1901 it was carried 
128°7 times. These figures deal only with the traffic in the 
London area, and do not include the passengers brought in 
by suburban trains. It should also be noted that these 
figures do not include the omuibus lines. 

It is interesting to note that the number of journeys per 
head of population in London is at present small compared 
to that in many other large cities, ав will be seen by the 
following figures :— 
London, 1901 ... 129 journeys. Berlin (Mr. 
Glasgow, 1901 ... 174 T 1903 .. 
Liverpool, 1901... 187 „ 
London (Mr. Harper's estimate) 

1909 ... 200 journeys. 


Harper's estimate) 
: ... 228 journeys. 
Greater New York (Mr. Harper's 

estimate) 1903 320 journeys. 


- 


Facilities for traffic always create traffic, and as facilities 
are improved traffic will not only be actually but also 
relatively greater. This is shown by the following 


figures :— 
INCREASE IN NUMBER OF JOURNEYS PER HEAD OF 
POPULATION. 
Greater London. Greater New York. 

1867 23 | 1860 47 
1870 27 , 1870 s m 118 
1880 ; 55 | 1880 ^ .. 182 
1890 92 1890 oa 995 289 
1900 А, M 196 1900 ve 8 320 
1903 (estimated)... 200 1903 (estimated)... 415 


Mr. Harper, іо discussing the growth of the population of 
London, also shows that the greatest increase has taken place 
in those areas where reasonable and cheap facilities are avail- 
able for travelling to and from the business centres, and that 
on the contrary, where this is not the case, and where the 
railway journey occupies a relatively long time, the popu. 
tion has not increased to a very great extent. If the rail- 
way companies wait for the population to grow up before 
providing the necessary frequent and rapid trains, they will 
wait in vain, and there will be no demand ; bat if they give 
the requisite facilities, these will create the demand. 

As regards workmen, the evidence given before the Royal 
Commission shows that the average rent per room in London 
for the working man is 8s. 34d., whereas outside London it 
would probably not be more than 28, or a saving per room 
of 1s. 84d. per week, which amount, at least, a working man 
should be willing to spend on travelling to and from his 
work. Probably he would be willing to spend more, as out- 
side London living would be cheaper and the life healthier 
for his wife and family. | 

A study of the rates and taxes shows that on the whole it 
would be considerably cheaper to live outside the County of 
London than inside. Table II. gives a few examples. It 


TABLE IL—Rargzs AND Taxus (Par £1 Assgssmp RENTAL VALUE) 
IN VARIOUS DisTB10T8 OP LONDON ARD TTS SUBUBBS. 


: unt Borou 
District. County crough | Total, 
County of London : & d. e. d. 
Borough of Battersea ... | 5 de 7 9 
55 Bermondsey 5 013 8 11 
ү Camberwell. 5 020 8 1 
ji Deptford ...| 5 242 7 2 
" Lambeth ... | 4 1110 7 1 
н Lewisham 5 319 7 6 
s Southwark 5 005 7 1 
i Wandsworth | 4 1091 7 3 
Poor 
rate. 
County Borough of Croydon... 3 2 6 10 
Rural District of Croydon : 
Parish of Beddington 8 4 6 4i 
„ Couledon 3 4 4 101 
з Merton re 3 9 6 0 
" Banderstead ... 3 4 4 4 
i Woodmansterne | 3 5 4 0 
Hamlet of Wallington ... 3 5 6 1% 
Urban District of Beckenham : 
Parish of Beckenham 2 7 57 
Hamlet of Penge by 
U.D. and Parish of Sutton... 2 8 6 0 
2 4 6 4 


U.D. and Parish of Wimbledon 


must also be remembered that even with the same rates and 
taxes per £1 assessed rental value, it means less annual 
expenditure on account of the lower rents in the rural 
districte, so that in those cases where the rates are actually 
lower, the saving per annum is very considerable. 

The great impetus that has been given to the building of 
small houses in the North-east of London is practically 
entirely due to the good train service offered, particularly to 
the labouring classes, by the railway companies in that 
district, whereas, in the absence of such facilities, large 
tracts of land remain undeveloped. 

The area known as Greater London is formed of suburban 
districts which, with the exception, perhaps, of Boston, 
U.S.A., have not their counterpart in any other part of the 
world. The City is closely built, and in the daytime densely 
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populated. It is situated within a semi-rural district in 


which are the homes of those employed in it, who pass the 


nights, and whose families live, in the purer and healthier 
atmosphere of the country. Even with the present steam 
service, the population of the districta near the heart of the 
City has not only ceased to grow, but the number of 
inhabitants is declining. А similar case is that of the City 
of Liverpool, the population of which is less now than it 
was ten years ago, while the population of the neighbouring 
districts has increased rapidly. The population of the City 
of London and ite immediate neighbourhood is also decreas- 
ing; on the other hand, the population of its suburban 
districts has been very rapidly increasing within the last 20 
years. This most desirable spreading of the population 
would be largely helped by а cheap, rapid and frequent 
service of trains between the City and suburbs. 

The evidence taken by the Royal Commission on London 
Traffic, and the remarks made thereon by the Commissioners, 
show that they attach great importance to the equable 
distribution of the population by the railways, and are of 
opinion that the latter should anticipate and foster the 
poma of population in certain districts instead of waiting 

or the increase before giving proper facilities. 
(To be continued.) 


THE BRITISH ENGINEERING INDUSTRIES 
AND THE FISCAL INQUIRY. 


II.*—Lost TIME IN THE ENGINEERING TRADES. 


The second sub-section of that portion of the return 
which is devoted to fluctuations in employment is concerned 
specifically with the analysis of the time lost by workpeople 
through want of employment and other causes in the engi- 
neering trade only. The first table to which reference must 
be made is that relating to the distribution of unem- 
ployment according to age. The following table has been 
prepared from the ** vacant books (¢.¢., the books in which 
the unemployed enter their names) of the Amalgamated 
Society of Engineers, The average time lost was distributed 
as follows :— | 

Ативлан Їїсмвиң or Days Lost IX a YEAR. 


Members between 15 and 25 years of age .. 88 
i » » e) 5. 181 
5 85 „ H “i * 123 
i 45 „ 55 i as we 201 


55 see sas 
Members 65 and over (excluding saperannuated) .. 269 


The “vacant” books on which the above analysis is 
based take no account of time lost through “ short time,” 
sickness, unpunctuality, or trade disputes, or of the gain by 
working overtime. The average loss of time through sick- 
ness is about 24 per cent., while over a long period of years 
about 1 per cent. of the working time of the Amalgamated 
Society of Engineers was lost through trade disputes. 

In regard to overtime and lost time, the e Union 
records give no information, but a special inquiry was 
addressed to 38 firms employing about 15,000 workpeople. 
The returns from these 88 firms concerned the actual resulta 
of 1895 only, but 18 firms employing 4,500 hands supplied 
similar information for 1890 and 1893. These returns 
show that the average number of hours overtime worked per 
week per man employed was as follows :— | 


Number Number Average hours 
Tear. 0 t overtime per 
firms. employés. week. 
1890 (year of active trade) ... 18 4.588 2:5 
1893 (year of bad trade) . 18 4,987 13 
1895 (yeat of medium trade) ... E 3 Bs 


In the year of medium trade, an average workman in the 
engineering trade works an average of 2 hours a week over- 
time, thus increasing his working tiae by 34 per cent.; this 
amount is increased in times of activity, and decreased in 
times of depression. 


Short time—:.e., the shortening of the hours during which 


an establishment is at work in times of slack trade—is not 
prevalent in most districts in the engineering trade. The 


* No. I. appeared in our issue of February 3rd, p. 168. 


deductions which should be made on this account are 
probably small. 

Through unpunctuality in the morning, the working 
engineer loses a great portion of his working day ; this loss 
varies with the state of employment, being considerably greater 
in times of activity than in years of depression. In years of 
good wages and full employment, with a greater prevalence of 
overtime, the average artisan is less chary about “ losing a 
quarter,” and when the stress of slackness comes, the worst 
time-keepers are the first to get “sacked.” Information was 
supplied to the Department by 15 firms employing 10,664 
workpeople in London, Manchester, Leeds and Hull as to - 
the loss of time through unpunctuality. On the average, 
these workmen lost 8,221 hours per week, or rather over 
three-quarters of ап hour per man employed. 

From the data above recited, a final analysis of lost time 
of the average engineering workman сап be prepered. 
Through unemployment 4 per cent., through sickness 24 
per cent., through unpunctuality 14 per cent., and allowing 
1 per cent. for trade disputes, a total loss of 9 per cent. is 
incurred. Overtime amounting to 3$ per cent. gives a net 
loss of 5} per cent. To this deduction must be added the 
loss of time through general holidays, bank holidays, and 
other customary stoppages, which are estimated to amount to 
about nine days, or nearly 8 per cent. of the full working 
time in the engineering trades. For an average year the 
final deduction to be made is about 8 per cent. of the work- 
ing time. In good year the net deduction may be as low 
as 4 per cent., and in a bad year it may rise to 15 per cent. 
or more. | 

As regards foreign countries no unemployed statistics exist 
on а basis which will allow comperison to be made of the 
actual level of employment in that country and in the United 
Kingdom respectively during а given time, In the opinion 
of the Board of Trade the only sound method available in 
the United Kingdom of comparing employment over a long 
period is that afforded by the trade union payments iu the 
shape of unemployed benefit. The available statistics do not 
show whether at a given time employment is more or less 
abundant in one country.than in another; they do, however, 
show that in the brief periods covered by the several reviews, 
trade has become more or less abundant in s particular 
country. As regards Germany, the returns from the public 
labour registries between 1898 and 1908 show that whereas 
1899 and 1900 were years of prosperity, 1901 and 1902 show 
the demands on the bureau 50 per cent. greater, while the 
figures of 1908, although showing an improvement, indicate 
that the labour market has not yet gone back to the busy 
time of 1898. The German trade union returns are only 
available for 12 months, and, therefore, with the 
Norwegian figures, which only cover a similar period, need 
not be quoted. Figures are given of the Belgian metal 
trades which follow pretty closely the British figures 
during the same years. None of the French figures 
cover the returns of engineers’ unions, although the figures 
concerning coal mining show that the French collier 
works more days a week than his British confrère. The 
figures {rom the United States of the unions concerned in 
the metal and machinery trades from 1897 to 1902 show 
that the latter year was for the Statesa year of minimum 
percentage unemployment, while 1900 and 1901 were years 
of greater stress. 

No figures are given as to the loss of time through 
unpunctuality or statutory holidays in Germany. It would 
be a most valuable lesson to the shipwrights on the Tyne, if 
the time lost by unpunctuality and drink were contrasted with 
that lost at Stettin, or if the time lcst on Mondays only by 
each 100 fitters at Coventry were contrasted with the time 
lost by 100 fitters at the works of a firm of Berlin tool- 
makers on the same day of the week. It is the opinion of 
engineers who have been in Germany that the German 
artisan is a superior time-keeper to his British confrére. It 
will be well if successive returns give figures res,ecting the 
punctuality and great regularity of the artisans of other 
nations. 


Gomersal Tramways. — The U. D.C. has decided to 
strongly oppose the application of the Dewsbury, Batley and 
B Tramway Co. for an extension of time for the electrifi- 
cation of the lines. 
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success quite naturally was nil, but he was slow to take advice, 
being one of the sort who know everything already. 


ABOUT ELECTRICAL DEVELOP- 


MORE 
MENT IN CANADA. 


IN оог issue of December 80th we entered in some detail 
into the рговресів of future British electrical engineering 
development in Canada. From remarks that have since 
reached us, we obtain confirmation of our belief that the 
matter is one of considerable interest at the present moment, 
and we return to it in the hope that what we have to 
pay may be of service to some who are contempluting, or 
already making, special efforts to lay a proper foundation for 
British electrical trade in this part of our Empire. 

A few weeks ago we published a letter from Mr. Harison 
Watson, the Canadian Government's city trade representative 
їп London, expressing bis willingness to render апу possible 
assistance to firms wishing to open up a connection with the 
Dominion. We have since had an interview with Mr. 
Watson at 73, Basingball Street, and have found bim to 
be filled almot to overflowing with interesting infor- 
mation relating to Canadian industries and the desirability 
of British houses paying closer and more energetic and 
efficient attention to the market. So far as electrical trade 
is concerned, Mr. Watson was able to give us the latest 
official returns of electricul imports into Canada; they are for 
the fiscal year ended at June, 1904, and afford abundant 
evidence of American activity, and are well worthy of study. 
We merely give the British and American figures, the 
difference between these and the totals stated, being made 
up by business done with Germany and other Continental 


conntries. 
Electric Light Carbons and Carbon Points of all kinds. 


Great Britain... oe 8 8153 
United States л js 27,036 
Total $25,985 


Electric Carbons over 6 in. in Circumference. 
United States (exclusively) $62.794 
Electric Apparatus, Insulators of all kinds, §c., Electric and Galv «ic 
B | 


attertes, Telegraph and Теіерлопіс Instruments. 
és ЗУ 705 $29,403 


Gre at Britain... 
United Btat«a 1 807, 88 
Total . $1,842,026 
Electric Motors, Generators, Dynamos and Sockets. 
Great Britain... . ys $29," 58 
United Btates n 459,813 
Total $504,571 


From our interview with Mr. Harison Watson, we gather 
that he is moet ready to impart whatever information 
may be in his ion regarding amy particular pointe 
upon which British electrical firms may need enlightenment, 
We understand that the Canadian Government bas also 
stationed men of sound commercial knowledge respecting 
the Canadian markets in several provincial cities, with a 
view to acquaipting our manufacturers with the true posi- 
йоп of affairs, and encouraging more extensive Anglo- 


Canadian trade relations. 
An ex-Üanadian who is now in business in this country 


„has placed before us a copy of a letter received а few weeks 
ago from a Scotch Canadian who is engaged in electrical 
work in Montreal. He, by a very forceful illustration, shows 
that a slipshod examination of the market and its needs is 
Worse than useless; and, further, that there is no room for 
indiscretion on the part of those who are travelling in search 
of electrical orders. It appears that the representative of a 


certain English firm brought home a bad report regarding the 
But why was bis 


proapecta of doing business over there. 
report a bad опе? The first thing he did was to go to а 
. . and qnote him for English tumbler 


small plumber . . 
switches The plumber was a special customer of a large 


Canadian electrica] house and had no intention of importing, 
but merely used the British traveller's prices to beat down the 
Wholesale house. Of course, therefore, when the traveller 
reached the wholesale house he had a bad reception. That 
is hardly to be wondered at, This same traveller seemed bent 
on making trouble for biinself, for he subsetjnently went tod 
French electrica] Arm and gtoted his prices while the traveller 
(а l lobende Ganudin house was In the plave His 


Our correspondent makes a stinging charge of sharp 
practice against “another leading English house.” . . . 
* Certainly I will never attempt to do business with either 


of these firma again.” 
We did a little business with a Birmingham firm, and accepted 


their draft in the regular way when presented, but when we went 
to pay it at the bank we were pretty much surprised, and so were 
the bank, to find that interest was chargeable from date of acceptance 


to date of payment. 

І know you are an Englisbman, but would just like to point out 
that it is not only the Yankees who can play sharp games in 
business, and во long as such tactics continne, you will find it 
exceedingly difficult to do business in Canada. 


He continues :— 
Another instance, of a different kind, was that ofa firm at 
who are in the pottery business, and make electrical chinaware. Their 


traveller called and begged for samples and a chance to quote. We 
gave him samples of cleats, knobs, &c., and received a quotation 
Id. per cleat fo.b. Manchester. These are sold to us locally at 
$10 per 1,000, $e, $d. each. You can see tbe difference. We 
mentioned this price to the firm, but they did not seem to cradit it, 
although we could readily prov» to them that we oonld buy the 
same goods f.o.b. Hamburg at $5.85 per 1,000 cleate, which, in 
spite of German Differential] Tariff, would amount to less landed 


here. 
Another firm to whom we sent a sample of silk-covered cord, 


sent back a quotation by the mile, and d how many thousand 


miles they could have the honour of shipping us. Whether this was 
iece of idiocy, I leave you to judge. 


meant as sarcasm, ог A p 

United States manufacturers quote this cord per 100 or per 1,000 
yards and we presume the usual English mauner would. be per 
gross yards, or per dozen gross yards, as this class of material is not 


strung up on poles. 

We have some Cansdian sharks, and the enclosed letter points to 
one in the sbape of a newspaper published here, which is not worth 
10 cents a year, and is never read by anyone unless he has consider- 
able time on! is hands. No doubt they are procuring advertising 
contracts in England, and if you can save anyone from being bled 
by this medium, you would do а good tarn. 

For ourselves, we have determined to shake the dust off oue feet 
as regards London, and go north cf the Tweed, und if you can give 
me any address of wire manufacturers or of makers of electrical 
fittings such as we use, in Glasgow, I ^hall feel obliged. 

We think it will be well if English manufacturers and 


traders give more than a passing supercilious scorn to this 
letter. There is no room nowadays for ta mpering or playing 
with any of the world’s markets; much less is there room 
for helping American and other competitors in а market 
which may, if preperly cultivated, one day become of great 
value to us electrically. We print the foregoing strictures 
for what they are worth. We have no means of verifying 
them, bnt neither have we any reason to doubt the veracity 


of our correspondent. 
Reverting to the gereral question of the future of O nada, 

let us quote some remarks made by Sir Wm. H. White in 

his recent address to the Institution of Civil Engineers on 


the visit to the U.S.A. and Canada :— 

No engineer visiting Canada could fai! to be impressed by the 
enterprise and courage with which the Government and private 
associations were facing great schemes for the development of the 
Dominion's resouroes— the construction of а new trans-Continental 
railway, the improvement of the water-ways between the great lakes 
and the Atlantic, the fuller utilisation of numerous sources of water 
power for industrial purposes, and the production of electrical 
power, &c.—and when jt was remembered that the total population ` 
of Canada was only about 54 millons of people, the scale and cost of 
these great engineering works seemed even more remarkable. 
Many opportanities were afforded to see examples of the utilisation 
of water power, and no one could fsil to realise tbe enormous 
possibilities of development in the pulp and paper industry, with 
cheap power and а good supply of labour. They were informed 
that within a few miles of Ottawa there were 200,000 B.P. of water 
power and within a radius of 45 miles nearly a million horsc-power. 
At Niagara on the Canadian side three new undertakings were 
being rapidly advanced, together giving over 400,000 H.P., while a 
fourth would yield 40,000 н.р. When these were completed the 
grand total of power derived from Niagara on both sides of the 
river would be about 700,000 mr. Two of the three big 
undertakings on the Canadian side were practically due to 
American capital and enterpríse—a fact that did not redound to our 
credit in view of the enormons amount of British capital available 
for investment. The third was distinctively Canadian and was 
closely associated with Toronto. The capital of this company was 
1j millions sterling, and ite total development of power would be 
125,000 H.P.; these figures gave some indication of tbe enormous 
expenditure required in the Niagara district to develop 700,000 н.р. 

The development of the Dominion was in an early stage, but 
those charged witb the responsibility of govetnment werte fully alive 
to the grandeur of ite resources, dnd itè potential greatness, The 
realisation of this policy depended largely upon the execution of 
ERI Worki Of obofitodh makultude. THosy whe tuok pats 
dm Chin vialt had hat h piimpan ef what wad Kaltp Anhi %% ane 
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natural advantages of the country, but enough was seen to make it 
certain that in Canada was to ba found a splendid field for British 
enterprise and capital Oanadian engineers, without exception, 
expressed the hope that, in the organisation and conduct of the 
great works now contemplated or to be undertaken hereafter, they 
would have the assistance of British engineers, and especially of 
young engineers. No better school for aspirants in the profession 
could be found than that afforded by the Dominion. What was 
true of Canada was true aleo of our other Colonies and depend- 
encies, and it might be hoped that British enterprise and capital 
would be more devoted in the future to the development of the 
resources of the British Empire and lees to corresponding work in 
foreign countries. 


Our readers will remember that, in our issue of December 
30th, 1904, we emphasised the need for increased investment 
of British capital in connection with Canadian development. 

We have already given official figures relating to electric 
lighting, tramway and manufacturing work in Cauada. 
Perhaps it will be of engineering interest to refer to the 
interesting report which was recently prepared by Mr. 8. E. 
Fedden, the general manager aud engineer of the Sheffield 
municipal electric light and power system, on “ Electrical 
Industry in the United States and Canada," Mr. Fedden 
went over there last year to visit the St. Louis Exhibition, 
* with a view to informing himself of the most up-to-date 
electrical appliances.” Не took advantage of the trip 
organised by the Institutes of Civil Engineers of America 
and Canada to visit Montreal, Quebec, Ottawa, Toronto and 
Niagara. Some of his particulars may be of interest in 
connection with the present article, and with his permission 
we propose to make some lengthy extracts from the report. 

Water-power facilities are very plentifal, therefore most 
of the generating plant is operated by water-driven turbines, 
to which alternators are connected direct, when the height of 
the fall is sufficient ; and where only a small head of water 
is obtainable, they are driven through a line of shafting. 


Montreal (population, 350,000).—The electrical energy consumed 
in the city of Montreal is supplied from three water-driven turbine 
power houses, viz , the Obambly, the Lachine; and the-Shawinigan 
stations, which are situated 5, 17 and 85 miles respectively from 
the city, and in consequence of the long distance over which the 
power has to be transmitted the voltages are raised to 5,000, 
25,000 and 50,000. . Two of the stations—the Chambly and Lachine 
—are owned and worked by the Montreal Lieht, Heat and Power 
Co, which company bas the entire control of the electricity supply 
in Montreal. The consumers connected to their mains number 
10,600 for lighting, and 880 for power, &o. ; or, ват, 9:3 per cent. of 
the population, as against 0'8 per cent. in Sheffield. Buch com- 
parisons, of course, are very approximate and must not be pushed too 
far. In addition a large supply of energy is taken for street lighting 
purposes aud tram ways, some 85 million unite being consumed per 
annum. The big motor load enables a very high load factor to be 
obtained, which averagee 75 per cent. throughout the year. 

This is largely owing to the arrangement of charges which are 
extremely low to very large customers, on condition that they take 
no current during the dark months, between 4 and 7 p.m. Thie, 
says Mr. Fedden, entails very simple changes in the working hours, 
quite possible to many trades, and is worthy of more attention than 
it has yet received in this country as a means of reducing the over- 
lapping of motor and lighting loade at the peak time, which does 
much to keep up the capital cost and price per unit. 

At the Chambly station, 17 miles distant, the plant capacity is 
17,000 xw. Ourrent is generated at 2,200 volts two-phase, and by 
the use of specially connected step-up transformers is converted to 
three-phase 25,000 volts for transmission by overhead wires to the 
various sub-stations in the city, and from there it is distributed to 
consumers’ premises, either two or three-phase, alternating or direct 
current and at varying voltages. 

The Lachine station, which is only five miles away from the city, 
has a total capacity of 6,000 xw. The current is dealt with jin a 
similar manner as at the Chambly station, with the exception that 
as the distance for transmission is much less the pressure is only 
stepped up to 5,000 volts. 

(To be concluded.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


BrgawINGHAM LOCAL BECTIOX. 


On January 25th Dr. D. K. Monnis read an interesting paper, 
illustrated by lantern slides, on The American Visit of the Institu- 
tion of Electrical Engineers,” of which the following is an abstract. 
The first portion of the paper consisted of a brief outline of the 
tour. Proceeding to technical details, the author first dealt with 
central stations having steam generating sete. Of there they raw 
a large number, more especially in New York. This city possesses 
five huge central stations in addition to a numberof tsmaller ones 
in outlying parts. The former are :— 


1. The Waterside,” or 38th Street station of the Edison Oo., 
built for an output of over 75,000 xw. This station deals with 
most of the lightiag of the city on the 110-volt three-wire system. 

2 The 96th Street station of the Street Railway or tramway 
system, of 40,000 xw. 

3 The Kingsbridge station, also working mainly on tramway 
pad, and capable of an output of 30,000 Kw. 

4. The 74th Street station, which supplies the power which 
operates the New York Elevated railroad. This is fouad to require 
at times a total of 50,000 xw., which is at least 5,000 xw. in excess 
of ph station capacity. This excess is provided by the 59th Street 
station. 

b. The 59th Street station was built to supply power to the 
recently opened New York Subway, and is equipped with plant of 
more than 50,000 xw. capacity. 

А atation of 60,000 xw. ultimate output is also being equipped in 
Brooklyn. 

The above shows the enormous demand for electric power in New 
York. Boston and Chicago have each two stations of similar 
output, and other great cities are proportionally equipped. The 
standard sizge of unit is 3,500 xw. in the older to 5,000 xw. in the 
newer stations. A temporary overload capacity of even 60 per 
cent. on these figures is occasionally demanded. The generators are 
wound three-phase for 6,600, or 11,000 volta, speed 70 to 75 r. p. m., 
5 25. The maximum efficiency of such generators is over 

er cent. 

he engines are largely of the vertical cross-compound condensing 
type, with Oorlissgear. In some cases the two high-pressure cylinders 
are placed horizontal, and the cranks at 195°, thus securing eight 
mpana per revolution. This facilitates parallel ranning. 

most of the newer stations steam turbines and high speed 

alternators are being put down. Many stations which were 
obviously designed and built for large low engines, have been 
installed with turbine sets. Stations designed at the outset for 
vertical shaft Curtis turbines are, however, to be found at Boston 
and Chicago. Here the standard turbine set is of 5,000 xw. out- 
put, at 500 r.p.m. The floor space occupied is lees than halt that of 
опе of the old 1,500 xw. low-speed engine sets. In Boston the 
turbine generators are three-phase, 7,500 volts, 60 cycles. 

Besides the Curtis turbine, which is manufactared by the General 
Electric Oo., at Schenectady, the British Westinghouse Co., do a 
large business in the Parsons type. The author, however, 
ained the impression that the small vanes and high speed of the 
fatter did not lead to such good results as with the Ourtis А 

The most noticeable feature in connection with the switchgear, 
is the motor-operated high-tension switch. It is common 
practice to place these switches in a separate building, in order to 
minimise fire risks. 

Sub-stations are usually equipped with 1,000—1,500-xw. rotary 
converters running at 115 r.p.m., and having an effisiency of about 
97 per cent., to suit which the pressure is transformed down to 175 
volte. Batteries are usually provided. 

The large and now well-known stations on the American side of 
the Niagara Falls are small when compared with the vast schemes 
on the Canadian side. The Canadian Niagara Falle Oo. are build- 
ing a 110,000-H.P. station; the Electric Development Oo. of 
Ontario, one of 125,000 E..; the Ontario Power Oo. is starting a 
135,000-m.P. scheme. The greater jon of this power will be 
takon by Toronto, 60 miles distant. The pressure of transmission is 
to be 60,000 volte. 

The lesser known Falis at Shawinigan proved fully as interesting 
to the party as did Niagara. The power station is situated at the 
foot of the Falls, and is of 30,000 K. r. capacity. Directly above the 
station at the head of the falis ie a large aluminium works, to 
which low tension direct current is supplied, two sete of aluminium 
rods of 22 sq. in. section being used for the short transmission. 
With the exception of this direct-current set, the generators are 
two-phase, 2,200 volts Westinghouse and Dick, Kerr types. The 
current is transformed, as in the older stations at Niagara, to three- 
phase by means of Scott- cor. nected transformers. The power is 
transmitted at 50,000 volts to Montreal, 83 miles distant, by 
aluminium wires at 60 in. spacing, the pressure drop being 18 per 
cent. for 5,000 xw. 

The author tl en dealt with electric traction methods, mentioning 
many interesting details. He was much struck by the amount of 
time and labour that the firms in America were devoting to the 
single-phase traction problem. 

In conclusion, he considered that in nearly every case the greater 
advances made in electrical engineering in America, compared with 
this country, were due to the larger scale upon which necessity com- 
pelled them to work. The presence of ample water power at great 
distances from the large industrial centres, gave rise to large long- 
distance systems of transmission. Their traction schemes were on 
а large scale. There were disadvantages in connection with the 
possession of such large organisations as the General Electric Co. 
and the Westinghouse Co. There was a tendency to retain well- 
tried, but partially obsolete methods. There were, however, many 
advantages, the most real being the enormous resources, which 
could be directed to the development of great new problems, such 
as the perfecting of the steam turbine, the improvement of single- 
phase traction methods, апа the working at the highest voltage 
limits in power transmission. 

In tbe discussion, Mr. VaupgeEy called attention to the immense 
size of all the electrical undertakings mentioned. Stations having 
a capacity of 100,000 н.р. could not be approached in this 
country. 

Mr. TAYLOR asked for information as to the length of time 
during which the 50 per cent. overload mentioned by the author 
could be maintained. He understood from descriptions of recent 
tests made on large sets in New York that the maximuni efficiency 
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figure reached was 96 per cent., and he would like to know if the 
exciting current had n included. The frequency of 60 cycles 
per second, mentioned in connection with turbine sets, seemed to 
him excessive. 

Other members also asked questions on various points. Dr. 
Моввтв, in replying, said that the price at which energy was 
supplied for lighting in America was often comparatively high, 
about 6d. to 8d. per unit. But for power it was about 14d. per unit, 
leaving oat of consideration exceptional cases like Mon , where, 
subject to a restricted-hours clause, the charge did not work out to 
more than jd. per unit. In connection эо ргое bowever, it 
should be remembered that the purchasing value of money was 
about two-thirds that of the same amount ín this country. This 
probably accounted for the high rate. The 50 per cent. overload 
capacity he had mentioned might, with safety, be applied for 5 to 
10 minutes. The efficiency figure of 97 per cent. was for a very 
large generator. At 25 per cent. overload the efficiency was 97°2 

cent. 60 cycles per second was the frequency of the generators 
for the lighting system at Boston, but the actual lighting was mostly 
D.C. 25 cycles was the standard for the 4.0. transmission. Bat- 
teries in sub-etations were usually kept floating on the mains, and 
were thus used for the peak load. The 110-volt system of supply 
for lighting had established itself as the standard voltage of the 
Edison combination. When the supply companies introduced high 
tension a.c transmission, they found it as easy to transform down 
for 110 volts as for 290. The closeness of the converter sub-stations, 
due to the congested districts supplied, brought the areas well 
within the range of 110-volt distribution. The Edison illuminating 
companies used the General Electric Co.'s watt-hour-meters almost 
exclusively. Quantity meters were very little used, if at all. 

A vote of thanks was accorded to Dr. Morris for his paper. 


FARADAY SOCIETY. 


Tum Faraday Society opened its new session on Monday, January 
30th, with an interesting and highly suggestive paper by Mr. 
John G. A. Rhodin, entitled “ Mass Analyses of Munts's Metal by 
Electrolysis, and some Notes on the Electrolytio Properties of this 
Alloy.” Prof. A. K. Huntington presided. 

The two sections of the paper are entirely distinct. The first 
part, which illustrates in a very striking way the commercial value 
of the application to practical needs of familiar scientific laboratory 
methods, is a description of the plant which has been designed by 
Mr. Rhodin for the rapid and accurate analysis of an immense 
number of specimens of Mu: ts's metal. This well-known alloy of 
copper and sinc should contain from 60:6 to 61:5 per cent. of copper, 
the extreme limits allowable being a minimum of 60, and a maxi- 
mum of 62 per cent. An alloy containing over 62 per cent. is 
useless for practical purposes since it cannot be rolled hot. Why 
this is the case appears to be the subject of some dispute. Prof. 
Huntington, who appealed to the exhaustive study of the copper- 
sinc series recently made by Mr. E. 8. Shepherd (see Journal of 


Physical Chemistry, 1904), ascribed this peculiar property merely 
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to the presence of the compound Cu;Zn, but Mr. Rhodin maintained 
that a Munts's alloy of far higher copper content than 62 per cent. 
can be rolled hot, provided the constituents are absolutely pure. 
Anyhow, whatever the ultimate cause of the trouble, in practice the 
constituents are not pure, so 62 per cent. remains the upper safe 
limit for copper content. Oa the other hand, metal with less than 
60 per cent. of copper behaves towards sea-water in a way which is 
highly undesirable. Munts’s metal is largely used in shipbuilding 
asa sheathing to protect woodwork against the action of certain 
moilusca and alg. To be of any value it must dissolve in sea 


water to just a sufficient extent as to render the surface poisonous, 
and in order that the life of the sheathing may be as long as possible, 
the two constituents should dissolve at precisely the same rate. 
Now this, the alloy containing less than 60 per cent. of copper does 
not do, there being a preferential dissolution of sinc which occurs 
very rapidly. It is, therefore, most important that every “heat” 
of metal (of which there are some 40 to 60 every 24 hours) 
should be analysed within 12 hours of casting, and with 
a mean probable error not exceeding + 01 per cent. It is not only 
that the analyses determine what previously used to be tested only by 
the crude method of rolliag, whether the product is of any value, 
bat they also act as infallible guides to the judgement of the men 
whose duty it is to add the spelter (which is burning away oon- 
tinuously) to the molten copper, aud the result of this analytical 
control has been that the most desirable composition has been 
obtained in over 80 per cent. of the beats made, while in lees 
than 2 per cent. of the cases only has it been necessary to теше! 
the product. 

Having explained the necessity and value of Mr. Rhodin’s inno- 
vation, we must now briefly desorible his analytical plant, which of 
coarse is electrolytic. It consists of 30 unit copper-deposition 
cells divided into independent sets of five that are connected to 
common leads. Each of these six sets of leads is coupled, through 
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nickelin resistances, to two chloride accumulators in series, as 
shown in the accompanying diagram, fig.1. Generally speaking, 
only “ of the oy im - at any one time, and as three sets 
of analys-s can be easily made in twenty-four hours, the ca 
the plant is some 75 determinations a 5 | | dn a 

Fig. 2 shows a unit cell The electrodes consist of very fine 
platinum wire-gause, 90 meshes to the inch, supported by a frame- 
work of stout wire, which also ensures even current distribution, 
and so shaped, as shown in the figure, that the cathode can easily be 
removed for the purpose of weighing the deposit without otherwise 
disturbing the cell. The cathode has a diameter of 5 cms., and the 
anode of 1*6 cms., the effective height of each being 6:5 cms., and 
the containing vessel is a 500 сс. Jena beaker. There ів а simple 
and ingenious improvement in the electrode holders over the 
ordinary Olas sen type, in that the supporting wires are held in a 
clip instead of merely by the point-contact of a screw. To make an 
analysis, one gramme of the alloy is dissolved in strong nitric acid, 
the whole made up to a bulk of 300 co., and the current started. 
Two currents are employed, 05 ampere or 8-0 amperes; in the 
latter case complete deposition takes only three hours, and as the 
solution is a nitric one, the deposit is perfectly reguline and 
adherent. It has been objected by some eminent electrochemists 
that it is impossible to obtain perfect electrolytic se tion of 
copper from sinc, but Mr. Rhodin pointed ont that deposition occurs 
in three phases:—(1) Copper deposition and ammoniacal reduction 
of nitric acid; (2) ammoniacal reduction only ; (3) deposition cf 
zinc, and that if the cathode be removed during the second of there 
phases, which occupies a considerable time, a perfect separation 
is possible. Impurities such as arsenic or nickel must, however, be 
jade H chemical means. 

the first part of Mr. Rhodin's paper is of more practical 

importance, the second part with the appendix, which is an 
original study of the dissolution-velocities of binary alloys, and in 
particular of Munts's alloy, far exoeeds it in theoretical interest. 
We have already stated that the constitution of Munts's metal 
must be such that its components dissolve in sea water at precisely 
the same rate. Mr. Rhodin supposes that the electrolytic dis- 
solution rate of each metal is directly proportional to the beat of 
formation of the compound produced, and tó the electrical ооп- 
ductivities of the metal itself. 

Thus, suppose z to be the required percentage of copper present— 


Then 100 — х will be the correspondiog percen of sinc. 

The molecular heat of formation of Cv,Cl, is Parr calories. 
" " " ” ZoCl, is + 113:0 calories. 

The specific conductivity of copper (per unit mass) is 6:24. 


99 » n Zinc » T] 2:87. 
Then, on the above assumption— 
х = 2(95:4 x 6 24) 
100 — z 1130 x 787 


— 
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whence z = 62:30and (100—2) = 37-70. If it be supposed that 
CuOl, forms, instead of Ou, Ola, the figures become 


* = 59:33, and (100—2) = 40:67. 


It may be assumed that as the oxygen in sea-water varies very 
considerably, sometimes the one and sometimes the other 
reaction takes place, and the best mean value for Muniz's metal 
would be 60:81 per cent. of copper and 39°19 per cent. of sinc, 
numbers which agree remarkably with those obtsined in practice, 
as already mentioned. It has also been observed that for tropical 
waters, which contain lees oxygen and more reducing organic 
matter, thus favouring the cuprous reaction, a higher percentage of 
copper is necessary, whereas for temperate and arctic waters a less 
rich alloy stands very well. The old theory of structural peculiari- 
tíes as the cause of the peculiar properties of Munts's metal falls 
to the ground from the reason that the dissolution is truly electro- 
lytic, thus depending upon impacts of ions or magnitudes infinitely 
smaller thau the component parts of the structure of the alloy. 

The author is now engaged in exbaustively investigating the 
absolute dissolution velocity of pure Munts's metal (made from 
electro-deposited constituents) at а definite temperature, and he 
read at the meeting an appendix which was not included in the 
printed paper, containing a preliminary description of these 
experiments. 

The apparatus used, which was shown at the meeting, consisted 
essentially of a vessel of test-tube shape, with a side tube for intro- 
ducing the wires to be dissolved, and to receive the stopper belong- 
ing to a levelling vessel. A eudiometer tube for measuring the 
volume of gas evolved was fused to the test-tube, and in view of 
the importance of keeping the temperature constant, this dissolving 
vessel was surrounded by a large quantity of water, and heated by 
gas regulated by a thermo-regulstor, which kept the temperature 
of the bath constant to O-1* C. The solvent used was fairly con- 
centrated hydrochloric acid (10:037 N), and the temperature—in 
order to make the action commensurable—80* C. Tbe hydrogen 
was collected over caustic potash, to eliminate the partial pressure 
of the HCl gas. Asa general result of these preliminary experi- 
ments, ita that a binary alloy like Muntz's metal dissolves 
slowly at first, the velocity then quickly arrives at a maximum, then 
it falls suddenly—remaining almost constant for some time—and, 
finally, a more or lese rapid fall again occurs. During the period 
of constant velocity the surface must alter as the resis*ance capacity, 
if the action is galvanic. The seat of E.M.F. must be in the elec- 
trolyte, as the constancy of action indicates a steady Е М.Р. of 
considerable magnitude. It ів probable that the result is influenced 
by the actual mass of metal present, relative to that of the solvent. 
The external pressure exercises a very considerable «ffect on the 
reaction-velocity, by influencing the speed with which hydrogen 
can leave the surface of the metal. In one experiment 
described, the lowering of the pressure from 758 mm. to 
595 mm. increased the mean velocity of dissolution by more than 
50 percent ; the magnitude of tbe influence is, as the sutbor pointed 
out, very surprising. We lcok forward with great interest to Mr. 
Rhodin's promised future communications in so entirely novel a 
field of electrochemical investigation, and one which has so direct 
a bearing on the many practical problems bound up with the 
subject of the dissolution of metals or alloys. 

he Faraday Society is nothing if not catholic. Mr. Bhodin's 
communication was followed by a paper entitled The Equilibrium 
between Sodium Sulphate and Magueeium Sulphate,” contributed 
by Mr. R. Beckett Denison, and finally Mr. E. Kilburn Soott—on 
the eve of his departure for Auetralia —gave a short abstract of a 
paper on Refractory Materials for Furnace Linings,” which dealt 
principally with carborundum, siloxicop, and electrically-shrunk 
magnesite. As the paper had not yet appeared in type, and ae, 
moreover, the hour was very late, the discussion was postponed, so 
we hope to return to the subject on a future occasion. 

The next meeting of the Society, which will be preceded by the 
annual general meeting, is to be devoted to the reading and dis- 
cussion of a paper by Mr. F. W. Harbord on “Electric Steel 
Bmelting." It wil be remembered that Mr. Harbord was the 
metallurgist to the Commission recently sent to Europe by the 
Oanadian Government, for the purpose of reporting upon the 
different electro-thermic procesees of iron and steel smelting in 
operation in Italy, France and Sweden. 


ACYCLIC (HOMOPOLAR) DYNAMOS. 


Тнв above is the title of the paper read on 27th ult. by Mr. J. Е. 
Noeggerath, before the American Institute of Electrical Engineers, 
to which we referred in our last issue. The author pointed out that 
acyclic generators could be classed mainly under two heads—the 
radial and the axial ty pes—according to the position of the armature 
conductors. Various forms are shown in the accompanying figures 
1 to 4, the positions of the brusbes being indicated diagrammatically. 
Fig. 5 represents the type dealt with in the paper, the armature 
consisting of а solid cast-steel cylinder, carrying on its eurface a 
small number of conductors connected at both ends to sets of 
collectot rings. The field is of cast:steel, with coaxial field coils, 
as shown in the figure. There are two bett of brushes; to Which 
nocenb is gdined thtough openings in the аше, aud the lrüshus ate 
tcbneotad in hetive bj means of etationary conduttore 
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in magnitude апа direction, the fleld being uniform, and the total 
E.M.F. is given by— 
E = 166 9 N n 10-0, 
where ф = total flax, и = r.p.m., and n = number of armature con- 
ductors in series. 
Fig. 6 is a section of the machine at right angles to the axis, 
showing the direction of the field by radial lines. 
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Fig. 7 represents the simplest form of circuit in a machine of 
this kind; c is one of the armature conductors, в one of the 
stationary or frame conductors, and c,, B, tha collector ringe and 
brashes. The reactions set up by the currents flowing in this system 
are of two kinds—those due to the straight conductors, and those 
due to the rings. The latter are of especial interest and 
im portance. 

It will b- seen that currents flow in the left-hand riog both ways 
from P, to BI, inversely proportional to the resistances of the two 
paths, which are continually varying in length, and these currents 


Í | 7: 
| A 
r | 
| | 
NC E 
Fic. 2 


give rise to magnetic fluxes in the solid steel by which tbey are 
surrounded. The variation in magnitude and direction of the 
resulting magretisation is necessarily accompanied by hystoresis 
and eddy currents ia the steel, and aleo weakens the main field. 16 
could be done away with by placing brushes all round each ring, 
but this is not a practical solution of the problem. The difficalty 
has been completely overcome by making the connections (P1, Ps, &o.) 
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between the armature conductors and the rings (RI. Ba, &c.) follow a 
spiral of one complete turn, while the brushes (Bi, ву, ёс.) follow 
a spiral of one or more turns in the opposite direction. 

The cutrents in thé straight condu»tors, o, set up secondary fluxes, 
indicated by the curved lines in fig. 6, which pads through the frame 
as the aratufe retolvas dud gife rise to losées, Uosides, on the 
Whole) wéahenitig the mala doli, By plaviag bbe condodtoré olosa 
Vogsthét, Ut preferably dy using ntoád des ndadar: +t: cloa-ly 
wpttestd, thd rodip! cvmpcatntA of these Alda ate ars, Tad 
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resultant secondary field, indicated at B, fig. 6, is circular, at right- 
angles to the main field, tending fo increase the path of the main 
fluz and, on the whole, to weaken it. When the armature and 
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Fig. 6. 


frame conductors are kept close together, as at a, fig. 9, the reac- 
tion ів insignificant; but when the space between them is filled 
with steel, as at B or c, fig. 9, he reaction is appreciable, but can be 
kent low. 

Various ways of compound winding are available. The connec- 
tions between the stationary conductors and the brushes, for 
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example, may be arranged as in fig. 10, so that the currents in them 
assist or oppose the field corrente, and then, by shifting the brushes, 
it is obviously possible to vary the E. M. F. at will and to adjust the 


compounding ; or the armature conductors may be shaped, as ia fig. 
11, to give a fixed compounding. It follows that series generators 
and motors can be built without field coile, and if the arrangement 
of fig. 10 is used, the direction and magnitude of the E.M.F. of a 
generator can be controlled by shifting the brusbea, while the speed, 
torque and direction of rotation of & motor can similarly be varied. 
Fig. 12 shows how easily the generator can be used on a three-wire 
aystom. 
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The design of a radial type of acyclic generator is generally 
similar to that of the axial type, with suitable modifications. The 
efficiency of the machines is about the same as that of a tarbine- 
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driven commotating dynamo, bat the C*R losses in field and arma- 
ture are small, as also are the hysteresis and eddy losses, provided 
that the fields (includíóg leakage fields) are al! uniformly distri- 
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buted round the circumfererce of the armature. The principal 
losses are due to friction and pressure drop at the brushes. 
The variation of the losses and the temperature of the ring with 


apeed is shown іа fig. 13, and the variation of the pressure drop with 
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current density in fig. 14. Some resemblance between the behaviour 
of tbe rubbing contacts at high speeds aad that of the electric arc 
is traced; for example, it often happens that pressures 10 or 20 
times the normal are required to start the fiow of current. Increase 
of pressure on the brushes has little effect on the drop; but high 
pressures are necessary on account of a tendency to sparking at high 
speeds and current densities. . 

In the case of the 300-xw. 500-volt turbo-qenerator which has 
been tested, the full-load losses, without windage and bearing fric- 
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tion, were 28 Kw. The efficiency curve, fig. 15, is remarkably flat, 
and the regulation is 6 to 12 per cent. The armature aud frame 


.are of cast-steel, the former having 24 conductors*—fiat sheets, 


* Elsewhere it is stated that there are 12 armature conductors and 
12 frame conductors in series. n 
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bént to fit the smooth surface. The conductors are driven by lugs 
projecting from the armature body, and are held in place by steel 
binding wires. There are 12 collector rings at either end of the 
armature, assembled close together and mounted on a shell, and 24 
brushes, to which access is gained through eight openings in the 
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frame. The total weight of the wachine is about tbe same as that 

of the ordinary type, but the very low copper weight and simple 
construction of the acyclic type, and the absence of commutation 
troubles, afe in favour of the latter. 


TRAMWAY CONSTRUCTION AND EQUIP- 
— MENT. 


ме — 


following is a copy of а memorandum on details of construc- 
uA sað equipment, which bas been issued by the Board of Trade, 
relating tc tramwaysand light railways laid on public roads:— 

1, Clearance, — The space between the inner rails of a double 
line must depend upon the overhang of thè cars. It is, however, 
necessary that there should be at least 15 in. between the sides of 

g cars and also a similar space between the side of a car and 
any standing work such ав lamp, telegraph and trolley wire poste 
in а street. There should be at leasb 15 in. between the side of 
а сат and the kerb, whether on straight or curved roads. The 
clearance between the top deck of „сагв аай the under-side of 
bridges should not be less than 6 ft. 6 io. | 

2. Posts and Brackets.—Centre poste should not be used without 
the consent, in every case, of the Board of Trade. The stone 
kerbing round centre poste should not be such as to enable any 
person to stand upon it as а refuge, unless the clearance is ample 
for safety. Where bracket arms 16 ft. in length will not suffice, 1t 
is desirable that апап wire construction should be used. 

3. Permanent Way —The weight of raile should not be less tban 
90 lb. per yard, 100 lb. being preferred. The groove of the rail 
should not exceed 13 in. in width, bat a groove not exceeding 
1} in. will be accepted on curves of less than one chain radius. 

е details of permanent way and mode of construction asapproved 
by the Board of Trade should not be varied at any time without 

^ consent. GE M 
prices Staircases of the "reversed type should be svoided, 
more especially on narrow gauge lines. Of existing types the 
“ trigger " lifeguard ів the pattern which is preferred. The hanging 
gate should be as close to the ground as pcssible, and there should 
be at least 3 ft. between it and the front of the guard. Both tne 
guard and the tzate should be at least as wide ав the outside of the 
frame of the truck. lo order not to interfere with the efficiency of 
t elif: guard, it is desirable that folding steps should be adopted on 
all new cars. The use of covers for the top deck of care cannot he 
approved in cases where the gauge of lioes is 3 ft. 6 in. or less. 
Top deck railiogs should be at least 3 ft. 6 in. bigh. The trolley 
standard must be connected with earth by a low resistance fuse 
or automatic switch, aud the warning signal, when tbe fuse or 
switch. opens, коша be an electric bell. Where trolley ropes 
vanrot ke diepecs d with or tied up precautions must bs taken to 
prevent the 'sla-k" causing accideuts. To prevent trolley booms 
теш pulled out or trolley standards broken, “traps” should be 
minimised aod detachable troliey heads provided. No mat.rial 
witerations should be made in cars after inspection, nor апу fresh 
type of car 81opted, witLout the consent of tne Board of Trade. 
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NEW PATENTS APPLIED FOR, 


d reasly for this journal by W. P. Taomesun & Oo., Electrical Patent 
gi ec 622, igh Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed, 


1948. “ An improved clip or apparatus for the screwing up or the removal of 
the nut or ring used for securing the shade or reflector to electric lamp-holders.” 
J. Parry. January 28rd. | 

1,247, > Improvements in conduita for the protection of eleotrical con- 
d.ctcrs" D. MAXWELL, January 28га. : E | 
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1,949, “Electric relay with time control for closing circuits of electro- 


magnets.“ J. Еквооном and KELVIN X J. Waite, LTD. January 98га. 


1, 281. Improved devices for use in controlling polyphase and rnate 
current motors," Sigmenx Bros. & Co., LTD., and H. 8 Tanaan Aa 

1,299. “Improvements in or relating to apparatus for usa in recardi 
еа messages or sounda," Н. Этласкк. January rd. (Complete.) 
‚1,800. “Improve nents in or relatin-to electrio switches, controllers 
like." A. B. Soar and H. F. Јокт., JUN. Janaary 23rd. = ids 

1813. “Improvements in ele- trio meters.“ Tax Batrisa THomson- 
Hovstox Co., LTD. (The General Eleotrio Co., United States.) January 28rd. 

5,821. “Improvements in and relating to railway eleotric signals." B. W. 
Hurr. Januery 23rd. (Coinplete.) ; 

18314. " Improvements in terminal rods or conductors of sparking plugs for 


internal combustion or explosion engines." Е. I Simms and R. Boscu 
January rd. (Complete.) 


1,860. “Apparatus for produeing electric arc sparks or flames for bleaching 
or sterilising purposes." W. Cramp. January 24th. | 

1,880. ‘Improvements in telephone selecting mechanism.” W. D. 
Watkins, J. W. BoLsre& and W, E. GoopsELL. January 940. (Complete.) 

1,884, "Improvements in electric apparatus for felling trees or sawing 
wood." T.O.WiLsox. January 2ith. (Date applied for under Patents Act, 
ee 30th, 1904, being date of application in United States.) (Com- 

ete. 

1,891. “Improvements in systema of electrical distribution.” R. P. 
JACESON. January 24th. (Date реч for under Patents Aot, 1901, June 6th, 
1904, being date of application in United States.) (Complete.) 

1400. “Improvements in incandescent electric lamp sockets.“ TRE BRITISH 
THoMsoN-HousroN Co., LTD. (The General Electric Co., United States.) 
January 24th. 

1,400. “Improvements in and relating to the mannfacture of plates for 
secondary electric batteries.“ L. N. J. RoseLLE. January 24th. | 

1,407. ** Ап improved process of and apparstus for the manufacture of plates 
for secondary electric batteries.“ L. N. J. RosgLLK. January 24th. 

1,421. " Improvements in or relating to the manufacture or production of 
carbons suitable for use in electric arc lamps. У. B. Lkwis, January 24th. 


1,483. “Improvements in and relating to telephone directories. ©. A. 
Pomeroy, January 2ith. (Complete.) 

1,482, “Improvements in electrical contact makers and breakers.” Р. W. 
М№ові,к. January 25th. 

1,507. ‘Improvements relating to electrodes for arc lamps.“ Н. Н. Lake. 


(La Compagnie Géodrale d'Eiéctricité, France). January 25th. (Complete.) 
1,522, ‘Improvements relating to distributing boards for electric insta'la- 


tions.“ F. H. Нкаріку, January 25th. 


1,526. ‘Improvements in or relating to coils or windings for transformers 
and other electrical apparatus.” А. F. Berry. January 25th. 

1,552. ‘Electric fans." W, FainwEATHER. (Diehl Manufacturing Co., 
United States.) January 26th. (Complete.) Ж 
1,553. “Method of drying hygroscopic insulation of electric conductors. 

G. H. NissETT, January 26th. (Complete.) | 

1.557. “ An improved method of utilising and transinitting power in bicycles 
and other reciprocating prime movers." J. Dinsmore, Jun. January 26th. 

1,659. ‘Improvements in gas lamps and electric lamps.” J. B. CoLBRAN. 
January 29th. 

1,563. “Improvements in electrical measuring instruments." M. B. FIELD. 
January 26th. " 

1,68). “Improvements in, and relating to, electrico train lighting systems. 
PRE UNION ELEETRICITAT8 GESELLSCHAFT, (Date applied for under Patents 
Act, 190', January Z7th, 1904, being date of application in Germany.) January 
1th. (Complete.) | » 

1,592. “Improvements in, and relating to, brush-holders for dynamo-elecuric 
machines." HER British Twomson-Houston Co., LTD. (The General Electcc 
Co., United States.) January 26th. 

1,607. alarm fuse for telephone exchanges.” Е. B. Cnarr, (Date арріей 
for under Patents Act, 1901, February 5th, 1904, being date of application in 
United States) January 26th. (Complete.) 

1.637. An electro-magnetic purifier for use in milling.” 
January 27). 

1,638. "Improvements in, or relating to the ‘party line’ system ol tele- 
phones.” H. В. 5госк». January 27th. | E 
1,658. "Ап improved electro-magnetic switch for use 10 connec ion 
with electric railways on the sectional conductor system.’ E. FENTON, 
January 27th. Tace 
1,070. * Improvements in alternating electrie current motors. Di 
British THoxsow-Hovsrow Co., LTD. (The General Electric Co., Unite 
States.) January 27th, 2 

1,681. "Improvements in insulators for electric conductors.” MancONI & 
WIRELESS TELEGRAPH Co., LTD., and G. E. TURNBULL, January 77th. 4 

1,710. "Improvements in electric incandesceat lamps." C. J. HarL ар 
Е. J. Амзом. January 28th. . 

1,782. "Improvements relating to controller and brake mechanism UY 
electrically-driven road vehicles.“ S.A RUsskELL and E. Конь. January z8tb. 

1,756. ‘‘Improv-ments in and relatiog to electric ише switches." N. DE 
MoaipWaTsHAM. January 23tb. 

1,899. “Electric governor." J.R F. Змітн. January 24th. x 

1,754. ‘Improvements in electric ign:tion devices for explosion . 
H. bk LA VALETTE. (Date applied for under Patents Act, 1901, January , 
1904, being date of application in France.) January ови. (Complete.) 


J. L. Lawson. 


PUBLISHED SPECIFICATIONS. 


А , W. Р. 
Coples of any of these Specifications may be obtained of Messrs. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 91. (in stamps). 


1904. 


ELECTRICAL SEPARATION OF GRANULAR MATERIALS, 
June Lith. 

ELECTRIC CABLES WORKING WiTH HIGH VOLTAGE. 
14 568. June 28th. 

PREVENTION or FIRES CAUSED By SHoRT-CincviTS.. O. Wilhelm. 15,551, Julj 
12th. 

IxpicATORs FOR TELEPHONES. F. Drowns. 15,509. July 26th. : | 

Gas ок VAPOUR ELECTRIC APPARATUS FoR URE AS Laus, AND FOR OTHER PUR 
poses, B. E. Flichiner. 17,166. Augu-& 5th. 

SYSTEM or ExectRic LIGHTING FoR HalLWAY TRAINS. 
L'Hoest. 18,322. August 21th. 

Indicating DEVICE FoR ELECTRICAL Fikk ALARMS. 
August 24th. > 

ELECTRIC TEMPERATURE SIGNALLING DEVICE, C. Kloppenstein enl d. Klop- 
penstein. 18,577. August 3lst. 

Erkereio Time RECORDING Мкеназтаям. M, Kelly. 18,908. September i 

ELECTRICALLY-DRIVEN Fans. F. Reiss and R. Klemm. 19,834. September f 


F. O. Schnelle. 13,458. 


Siemens-Schuckert Werke. 


H. Pieper and G. 


R. Hoenicke. 18,983. 
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TEMPORARY | WIRING IN BALL 
ROOMS, Ce. 


Our views regarding the RN аз to electrical fire 
risks that appear from time to time in the daily Press are 
wel known. We strongly resent the tendency that exists 
in some quarters to wrongfully attribute fires to electrical 
causes. Оп the other hand, when instances come before 
us of apparent slipshod work involving risk of fire, we 
cannot but impress upon our readera the mischief that 
can be done by not taking reasonable precautions, 

The action by Mr. Lionel Phillips, of Grosvenor S juare, 
against a firm of caterers, which we have reported at some 
length, is certainly an instance which should serve as an 
object leason to electrical contractors, but even more 80 
to the many firms of the catering, draper and general 
middleman type, who believe they can undertake elec- 
trical contracts with the same facility as it is possible to 
sell matches on a street pavement. 

In this cas» we have a wealthy gentleman desirous of giving 
а party, and he instructs his caterer to erect a temporary 
supper room of the usual wood and canvas construction, and 
to light it with electricity. He does not bargain about the 
price, and he gives the caterer a free hand. The latter 
accepts the order and promptly sub-contracts his tent work 
and electric lighting, without, as far as we are aware, even 
having as much as an electrical engineer or a consulting 
engineer at call to see that the work for which he is responsible 
is done in acarefal manner. The risk of fire apparently does 
not enter into his mind. He has his canvas building put up 
entirely of inflammable materials ; it is then wired for electric 
lighting, miniature 5-0.р. lamps being applied on the looping 
system in garlands round the room. Не then lines the 
building with muslin, and draps muslin in close proximity to 
these garlands. The muslin is in no way treated to be flame- 
proof, and the caterer put into the witness box his sub-con- 
tractors’ foreman, who actually states that he does not know 
that ordinary muslin will burn. In the ordinary course the 
electrical insulation is tested by the Supply Co., as far as 
the lighting circuits are concerned, bat after the inspector 
has left, some alterations are stili made in the way of fitting 
up some large electric fans. 

A fire breaks out a few hours before the party, immedi- 
ately after the place has been lighted up for а trial demon- 
stration. No one appears to have actually seen the outbreak. 
The flames spread very rapidly, as is only to be expected, and 
the temporary room is entire: y gutted and considerable 
damage is done to the house. The Fire Brigade is called in, 
puts the fire out, and officially reports the cause to be an elec- 
trical one. 

Mr. Lionel Phillips thereupon considers that there has 
been negligence ; he refuses to pay for the erection of the 
ballroom in question—the use of which he has not had—and 


brings an action to recover certain damages. 
| р 


[219] 


К Улоо о о о —— ͤ—— ... —..—.—...——...—..— —.— ͤ— — — . ——.——. —— — — ES ED 


250 


THE ELECTRICAL. REVIEW. [Vol. 56, No. 1,421, 7 zBRUCABY 17, 195. 


No one apparently having seen the outbreak of fire, the 
onus resta with him to prove the cause to have been an elec- 
trical one, and then to show that the electric wiring was 
defective, It is, of course, very difficult — well-nigh 
impossible—to prove the cause without dircct evidence being 
available, and although circumstantial and expert evidence 
was naturally very much in the direction indicated, the jury 
did not take the view that an electrical cause and negligence 
had been proved, ie, they gave the caterer the benefit of 
the doubt. = 

In the course of expert evidence great emphasis was laid 
on the fact that the looping system was utilised with 
small miniature lamps. Experts like Col. Crompton and 
Mr. Swinburne were most emphatic as to the dangerous 
character of the temporary wiring done, and we are 
sure most electricians would agree that this system with 
tiny lamps is not appropriate for risky and hurried work of 
this kind. 


The defendants tried to show that the looping system 


with miniature lamps was common practice, but they failed 
t do this. They also tried to show that the use of non- 
inflammable materials round electric lamps was not cus- 
tomary at private entertainments, although of course it is 
а recognised essential at all public entertainments under 
the L.C.C. control. They argued that they had followed 
the Institution of Electrical Eogineers' wiring rules as to 
fuses, &c., and we think they had certainly done this; but 
it should be borne in mind that these rules were intended 
for permanent work. | 

The general impression that the case made wae, firstly, 
that of callousness in the direction of risk of fire, i. e., that 
there was no thought as to the electrical risk of the fancy 
lighting adopted, nor any thought ав to what would happen if 
there was a short.“ This callousness went so far that there 
. were not even any fire appliances about. 

To put it plainly there was no recognition of risk at all, 
either on the fire preventive or fire extinguishing side. 

The next point that was brought out was that, although 
the wiring rules of the Institution of Electrical Engineers 
may be excellent for permanent work, there should certainly 
be a supplement pointing out the necessary additional safe- 
guards for temporary work. 

Another point was to the effect that larmen contractors 
seem to pin their faith, in respect of questions of safety, to 
the ordinary insulation test conducted by the supply com- 
panies, which is, of course, a fallacy. 

Lastly, it was shown that temporary buildings of this 
character should certainly be quite as much under the super- 
vision of the local authorities, as, cay, an ordinary temporary 
building of the iron shed type that has to have a licence, 
and is certainly of a more substantial character than a canvas 
one. 

Altogether, the case brought some very strong points to 
light as to the general indifference as to question of safety 
in temporary work, both constructional and e'ectrical. 

We trust that those interested in this class of work will 
take the lesson to heart. Had the fire occurred a few hours 
later, loss of life must necessarily have resulted. 

Regarding the Institution of Electrical Engineers, it would 
be well if that body gave some attention to this matter of 
additional precautions in temporary work. 

The case was very well prepared, both sides being well up 
in their technical data, and Messrs. Braunstein & Skelton 
(solicitors to Mr. Lionel Phillips), with Colonel Crompton, 
had been at very great pains in the preparation of models, 


diagrams, and the like. We are pleased that the case was 
fought, and that publicity has heen accorded to this subject, 


We certainly think it would be detrimental to the electrical 
trade if such occurrences became frequent, and the sooner 
they are put a stop to, by the realisation of additional hazards 
in temporary work, the better it will be for electrical 
progress. | 


May we be permitted to say that we 
have a strong dislike for excessive’ 
eecrecy on the part of thore whose duty it is to 
adjudicate upon public tenders, Not that we think 
that a detailed statement should be always issued 
explaining why one particular firm secured the, con- 
tract and the others did not; but it certainly seems to 
us that where the number of tenderera is not very large a 
list of the firms and their prices, showing their relation to 
the successful figure, is due to the various firms interested, if 
merely as a compliment, And where the list is very lengthy 
the trade and technical journals are ever ready to publish it 
if the matter is of sufficient public interest. In many 
cases local authorities and committees responsible for the 
management of public institutions send out complete par- 
tieulars; consulting engineers and architects, too, are 
frequently perfectly willing to furnish such information; 
but occasionally special resolutions are passed dictating that 
on no account is the list of firms and figures to be divulged 
for publication. Is it to be wondered at if such a decision 
gives rise to a certain amount of significant nodding and 
winking among business men who hear of it? The reasons 
may seem to be all right to the men who proposed or supported 
the resolution, but, however that may be, other people, and 
particularly the unsuccessful tenderers, who have no way of 
ascertaining where they stood in the competition—unless 
they take a journey of perhaps several hundreds of miles (or 


Lists of Tenders. | 


wait until they are in that part of the country) to inspect 


the one solitary copy of the official list—have their sus- 
picions aroused, and are tempted to make suggestions which 
are neither palatable to themselves nor likely to be very 

reeable to those of whom they entertain them. To state 
the matter briefly, there can hardly be too much publicity in 
such things—especially where the work in question is to be 
carried ont on public undertakings and at the public 


expense. 


Municipal Wiring YEAR by year the municipal councils 

and Contracting. have come forward with their applications 
to Parliament for electric wiring and contracting powers. 
As individual boroughs they have had defeats, and so they 
have cuddled under the motherly wing of the L.C.C. This 
mother bird cackled well last year, but that was all that came 
of it. It is beginning to cackle once again. It has laid an 
erg called the “General Powers Bill, whose constituent 
parts include clauses No. 63 and 61; but the Electrical Con- 
tractora' Association is determined to give the old hen 
an uncomfortable time in the hope of rendering the hatching 
process а failure. We have so often used arguments against 
this form of municipal electrical trading as being quite 
opposed to the best interests of the electrical contracting 
trade, and also being outside the legitimate scope of muni- 
cipal enterprise, that we need hardly repeat them here. The 
Electrical Contractors’ Association last Friday night dis- 
cussed the matter in some detail, after hearing what Mr. R. 
Tweedy Smith, ite honorary solicitor, had to say regarding 
it, and the upshot was the passing of a resolution pledging 
it ‘to prevent, by every legitimate means, the passing of 
the objectionable clauses. The Courcil of the Association 
is to try to obtain an interview with the President of the 
Board of Trade in order to voice the feeling of the industry, 
and if we correctly judge the attitude of the Government and 
people at the present time regarding the limitation 
of municipal trading in competition with ratepaying 
businesses, the clauses shculd be defeated again this year, 
and more decisively than in 1908. At all events, for the 
good of the industry, that is our hope. 
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FISCALITIS: A CONVERSATION. 
REPORTED BY A. LE STRANGE. 


* HELLO, here comes Tariffe!” exclaimed Freeth, looking 


up from his “chop and fried.” He'll be brim fall of 


Chamberlain's last speech. Зее how he's looking round for 
me, 80 that, he can fire off some of the ready-made Pro- 
tectionist arguments he found in his Gramophone Record 
this morning." l 


“Oh, look here!" I exclaimed, as I saw Tariffe had 


caught sight of us, and was making for our table; “if 30 
fellows are going to upset my digestion by talking Fiscalitis 


all through lanch. I shall ask the waitress to move my plate 
to a quiet corner." 

„No, don't go away, old chap. Think of Katie's feelings, 
if you have no respect for mine.“ 

* Katie," I said, calling our favourite waitress, “ if these 
two "—Tariffe had joined us by this time—* if these two 
say a word about Protection or Free Trade, call the manager 
and have them pitched out for creating a disturbance.” 

Bat Katie only sniggered, and took Tariffe’s order. | 

« Well,” commenced Tariffe, with the self-satisfied smile 
of one who has backed а winner, “ you have read Chamber- 
lain’s speech, of course; what do you think of it? 

*I am exceedingly obliged to Chamberlain,” replied 
Freeth, very seriously. 
debt of gratitude. His energy is simply mervellous, and I 
only hope he will be able to keep up a little longer.” 

This was a somewhat surprising speech, and, as I raised 
my eyes, I could see that Tariffe was as doubtful of its 
genuineness as I war. 

Freeth was rather given to sarcasm at times, but jast now 
he looked as serious as a judge. | 

* Yee," he continued, Chamberlain has absolutely con- 
verted me." | 

% Shake, old man, shake! said Tariffe, as he excitedly. 
extended his hand across the table, knocking over the cruet, 
and upsetting his glass of Lowenbrau over his Filet de Sole 
Frascati. | | 

“ You don’t quite understand me," quictiy added Freeth. 


* When this Fiscal boom first started, I was а Free Trader 


by birth, во to speak; now, owing to the evangelising 
influence of the * Missionary of the Empire, Iam а Free 
Trader by conviction." 

* Don’t talk rot, nothing could be more convincing than 
Ohamberlain's arguments. Aren't our markets open to the 
world, and the markets of all protected countries practioally 
Closed to us? Call that Free Trade? Why, it's trying to 
fight à man with both your hands tied behind you. Both in 
our own and all neutral markets the foreigner can beat us, 


because, having his own protected market, where he can get 


his.own price, he can ‘damp’ his goods into this and other 
countries and undersell us." : 

“ Yes," assented Fræth, that's just what Chamberlain 
eaid in one of his early speeches. You have got it nearly 
off.by heart, old man. At Greenock, you will remember, he 
told the meeting *the steel trade is going, that the 
American Steel Trust produced 20,000,000 tons of steel per 
annum, and that 10,000,000 tons of it would soon. be 
‘damped’ in this country." | 

* Well, surely, you don't intend to argue that that is a 
good thing for this country," put in Tariffe. 

* [ certainly was rather &tartled," continued Freeth, ** but, 
you see, I rather believed in J. C.'s accuracy at that time. 
My confidence was a bit shaken when I read а day or. two 
later that the whole output of eteel of the United States was 
under 18,000,000 tone, of which the Steel Trust turned out 
only 9,700,000. They wouldn’t have much left for them- 
selves after dumping 10,000,000 tons, would they? ‘Only 
a figure of speech’ did you say? Well, we always forgive 
а dog his first bite, but he gets shot or poisoned the second 
time. And besides, we can’t create iron out of clay you 
know. What piice our engineering, bridge making, ship 
building, and tin plate industries if we can’t get cheap iron ? 
It's good busines to import cheap iron, ‘dumped’ iron if 
you like, and export manufactured good&— which means the 
employment of labour, isn’t it? I call it a yery good busi- 
ness deal. What's that —we don’t export maaufactures to 


“The country owes him а deep 


below cost, price. 


Protected countries ? But don't we, though. Just examine 
the returns for the last 12 yearsor so, and you will find that 
our exports of manufactures to Germany have increased over ` 
24 per cent., to Russia 47 per cent., to the self-governing 
Colonies 42 [er cent., and to unprotected countries only 
12 per cent. And, as to the iron industry being on its last 
legs, you will find that between 1893 and 1902 the gross 
proits assessed for income-tax on our iron works rose from 
£2,000,000 to £6,000,000. 

* Beg pardon—not Chamberlain’s figures? Oh dear no, 
those are not Mr. Chamberlain's figures, they are facts.” 

“Pon my word, you talk like а bally encyclopeedia,” 
said Tariffe, seizing an opportunity to get a word in, whilst 
Freeth took a well-earned drink.  * But what about 
America? You were careful not to quote any statistics as 
to our exports to thal country, and they don’t take much 
from us in return. They jolly well keep us out with their 
high tariffs, and:as they have a free market over there, they 
are building up enormous manufacturing industries at the 
expense of our working men.” m 

Freeth, smiling and like a giant refreshed, went for his 
man again. | 

** Now tell measingle industry which America has injured. 
Tell me eten a single line of goods which they have 
held in this country? Their complaint is that ds soon as 
they get a foothold over here in any special line, they 
gradually lose it. Take boots, machine tools, electrical 
tramway accessories, motors, anything you like, and what is 
the invariable history? They do well for a time, then 
British manufacturers, noting the creation of a new demand, 
rise to the occasion, remodel their designs on British- 
American lines and reap where America has sown. Instead 
of injuring, America in the long run stimulates our manu- 
facturing industries. 

“< What about dumping, did you say? I'm coming to 
that if you will only give me a chance. Tou are nearly as 
bad as the * vulgar dog’ who interrupted Chamberlain with 
‘What about sugar?’ But he wasn't taking any.’ He 
could not allow the thread of his argument to be interrupted 
with any such trivial detail as sugar. 

“Now ‘dumping’ means that the foreign manufacturer, 
say the American and the German, by having his own and 
our markets open to him, can produce in very large quan- 
tities, and therefore very cheaply: that is the ‘ quantity 
argument.’ He obtains a fair—or more than fair—price in 
his own country, and sells his surplus over here at cost, or 
Is that it? | 

“ Yee," assented- Tariffe, “that’s about it; and it’s 
simply ruining the electrical industry in this.country. Do 
you know that as a result of American and German com- 
petition the prices of motors are about 25 per cent. less than 
they were two years ago?" К 

“I admit the prices, but not the сзш.е,” said Freeth, 
opening a small note book. “ Listen to this, ‘The esti- 
mated value of electrical and auxiliary manufactures in the 
United States for the year 1904 ° — reading from the note 
bock—*** was £48,000,000, of which exports altogether 
amounted to about £2,250,000,' less than 5 per cent. 


. * Britain's. share of the exports,—now listen to this— 


. difference of a quarter of а million in 48 millions. 


‘amounted to £280,000.’ Have you absorbed that? 
Well, now suppose America had exported nothing at all, her 
electrical manufactures would have been almost £46,000,000 
instead of £48,000,000, and the little bit we took makes a 
Where 
does the ‘quantity’ argument come in? A surplus production 
of half of 1 per cent., a paltry quarter of a million is building 
up the American electrical industry and ruining the British, 
in which there is а capital of about £40,000,000 invested! 
Man, you ought to be ashsmed of yourself. Even Chamber- 
lain—and he has made some terrible mistakes since he 
started his campaigu— kre y better than to talk about the 
electrical industry when he went to Preston. Why, the 
exports of the Preston works of Dick, Kerr & Co. alone would 
not be far short of the whole of the American exports to 
this country. ‘What about Germany ?'—l'm coming to 
Germany, if you'll only bave a little patience. I wanted to 
convince you first that America does not benefit at all by the 
* quantity ' argument, 80 far as her eleetrical exports to this 
ог any other country are concerned. . Watches? For 
goodness sake, give Mr. Byng’s watches a rest—you'll over- 
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wind them if you aren't careful, and then they won't go at 
You said ‘Germany,’ first, and it’s Germany you are 
going to have, or nothing." 
I was getting about sick of this, so told Freeth if he 
intended to start afresh on Germany, I was off. 


“Oh, don't go, Le Strange, old man,“ Freeth pleaded. `- 


* I shan’t take a minute about Germany. I have let Tariffe 
have it all his own way with me up till now, but the worm 
has turned. Look here, I'll stand you a cup of coffee, and 
blow the expense, if you'll stay." Having called for three 
coffees, he proceeded : 

* After all, what do our electrical imports from Germany 
amount to? А measly £120,000! Think of it; £120,000 
worth of *dumped' German goods ruining an English 
manufacturing industry in which £40,000,000 are invested ! 
And even that trifling amount is falling off. * Better trade 
in Germany?’ Yes, I know. I bave your authority in my 
pocket here," producing the current copy of Electrical 
Investments, and reading: It is to he remembered, how- 
ever, that the improvement in the condition of the elec- 
trical industry in Germany made the desire for export 
orders at all costs much less urgent." 

“ Т аш surprised а& а Free Trader like you reading such 
a staunch Protectionist paper," said Tariffe, mockingly. 
©“ Keep it up, my boy, and we shall see you brought into the 
fold yet. It has been the means of Fiscal salvation to 
blacker sheep than you." 

„Thanks all the same, but I don't read Elecírical Invest- 
ments for its opinions, but as a literary tonic. Now, what 
is the meaning of the paragraph I just read to you? It 
means that the rise of German exports is а sign of bad trade 
in that country, and a fall is a sign of returning prosperity. 
What an admission from a Protectionist paper! Why, it 
absolutely gives the whole Protectionist case away. Exports, 
they have always argued, are an index to industrial pros- 
perity, not depression ; but the returns for 1903 and 1904 
have rather spoilt that argument. And it was not a question 
of ‘export orders at all costs,’ either. The best German 
manufacturers are getting better prices for motors over here 
than in Berlio.” 

* Nonsense ! " retorted "Tariffe; **l've heard that lie 
before. No, no, Freeth ; I didn’t mean anything personal. 
You have heard it, and so have I; but, honestly now, you 
don't believe it, do you? 

* But Ido. I've got the actual figures here of all sizes, 
as given me by Sonhammer, the London manager for the 
British-Schneider Co. For & motor whore rock bottom 
price in England is £33, the ordinary price in Berlin is 


under £30 10s., and the others are in about the game 


proportion; and, mind yon, that is not the lowest price 
in Germany, but the price they try to get. 

* Of course, there are cheap German motors just as there 
are cheap English ones, but from the estimates I have seen 
lately for both continuous and three-phase, the up-to-date 
leading English manufacturers can undereell the best German 
firm 


B. 

“When Mr. Chamberlain first started his evangelising 
tour,“ continued Freeth, he was simply bristling with 
statistics—generally inaccurate, by the way—but he won't 
look st them now. All the trades he said were on the 
brink of ruin, and could only be saved by a mild dose of 
Protection, seem to have had an uncommonly good year. Iror, 
coal, tinplate, straw-plaiting, cotton," — 

“Hold on," interrupted "Tariffe, “what about cotton? 
Mr. Chamberlain gave some awkward figures for you at 
Preston in connection with the number of people employed 
in the cotton trade, and he showed that Protected countries 
were doing more work than we were during the late hard 
times." | 

" Yes, the figure were awkward,” sneered Freeth, 
* awkward for Chamberlain, because they were inaccurate, as 
usual." 

“ОЬ, come now,” protested Tariffe, “ don't make general 
statements of that sort. Play the game." 

„All right, old chap, keep your wool on; there's nothing 
to get annoyed about. Youare not Chamberlain, you know. 
Besides, Chamberlain ought to be glad that all his Pro- 
tectionist arguments have been falsified. He says he is a 
Free Trader, you know, go does Balfour, so does Jesse 
Colliags.“ 
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* That is not ihe point," persisted Tariffe, you are 
raising side issues because you can’t substantiate your accu- 
sation about incorrect figures. Chamberlain quoted from the 
Census records to show that 19,000 fewer people were em- 
ployed in the cotton trade in 1901 than were employed 10 
years before. And he asked how it was that daring the 
time cotton was so high and the Larcashire mills were 
working short time, the protected countries were doing 
better ? " 

* Yea, and some ‘vulgar dog’ gave him ‘a flat contra- 
diction.’ Now, have you taken the trouble to look up the 
facta for yourself ? " 

* No," replied Tariffe. 
enough for me." | 

* Well, I should be very sorry to shatter your idol, but 
here are the true figures for 1902, 1903 and 1904. In 1902 
and 1908 we took about 40 per cent., and in 1904 about 
464 per cent. of the whole of the raw cotton exported by 
America. So that while we took last year about 6) per 
cent, more than the average of the two preceding years, the 
rest of the world told 64 per cent. less, a relative increase of 
18 per cent. to us. These figures refer only to the first 
11 months, as the December figures are not yet published. 
The figures for last November show that we took from 
America 474 per cent. of her exports to the world, or nearly 
half. It does not fit in well with your Protectionist argu- 
ment that protected countries, having our free market, 
manufacture in larger quantities, does it? Even America, 
with her ‘ free’ cotton, only exports about £9,000,000 of 
finished cotton goods, against our export of £84,000,000 
last year. And in spite of the Dingley Tariff, America 
imports . E10, 000, 000 of cotton goods, against our 
£5,000,000.” | 

* Oh, look here, Freeth, you are getting off the track 
altogether," protested Tariffe, and not without some reason, 
for Freeth was rattling off figures as fast as he could get 
them out, with the aid of a little memorandum book. What 
abont the number of people employed ? that's what we 
started from.“ 

„Well,“ replied Freeth, nothing daunted, ** Chamberlain 
was right about the numbers." ` 

„It's some satisfaction to hear you admit во much." 

* But," continued Freeth, if you were a Lanoastrian— 
which you are not—you would know what piecers and 
* half-timers' mean. At one time a very large number of 
youngsters, called * half-timers, were employed in the mills. 
They went to school half-days, and to the mills the other 
half. Now, whilst Chamberlain was perfectly correct in saying 
that 19,000 fewer persons were employed ia 1901 than at 
the previous census 10 years before, he did not explain—and 
I give him credit for not knowing—that there had been a 
decrease of 40,000 among the children and young persons 
employed, but an increase of 20,000 adults. That sounds 
very different, doesn’t it? But look here, it’s your innings 
now ; you have been cross-examining me all the time. Let 
me ask you a question : If Protection does not raise prices 
to the consumer, what about sugar? 

* Sugar!" exclaimed Tariffe; “that isn’t Protection at 
all.” 

„What!“ gasped Freeth, ** not Protection—a tax which, 
combined with prohibition, has doubled the price of sugar, 
putting £7,000,000 a year on to the price, that has ruined 
a large number of manufacturers, that has thrown over 
20,000 people out of work, to say nothing of the indirect 
effects, and all for the sake of putting a quarter of a million 
into the pockets of the West Indian planters. Not Pro- 
tection, indeed! Then Heaven help us when we do get the 
genuine article! 

When I left them, they were still arguing, trying, if I 
remember rightly, to find the Colonial offer. 


* Chamberlain’s word is good 


Thames Conservancy and Electric Lighting Orders. 
—At the meeting of the Thames Conservancy Board on Monday 
last, letters were read from Mesars. Wyatt & Co., the, Parliamentary 
Agents, stating that in the case of the Woolwich Electric Lighting 
Provisional Order and the Brentford Electric Lighting Provisional 
Order (Brentford Electric Supply Co.), the clauses asked for by 
the Conservators for the protection of their interests: һай been 
agreed to. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


"EARTHING." 
By W. W. Laokm. - 
(Abstract of Poper read at Glasgow, on Tuesday, February 14tÀ, 1905.) 


Tum subjects of carthing and bonding have been promirently 
brought before the electric light and power contractors of this city, 
owing to the fact that the electricity department of the Glasgow 
Corporation, has for the past six years ccneistently refused to con- 
nect installations in which a metal sheathing is used ғв a protection 
to the wiring and as a means of carrying or supporting the con- 
dactors, unless it is eartbed at one point at least and electrically 
connected throughout ite entire length. 

Gas pipes should not be used as earth connections, as frequently 
the current which flows to earth when a conductor gets in contact 
with an earth is sufficient to melt а toft metal pipe; and further, 
the method of jointing a branch gas pipe of iron to a main gas pipe 
often does not make a good contact between the branch and main, 
the branch pipe being, in some cases, insulated by brown paper and 
white lead. A water pipe is almost universally used for an earth 
connectión. 

The rule referring to earthing and bonding, in the general rules 
recommended for wiring for the supply of electrical energy, issued 
by this Institution, is badly worded, inasmuch as that anyone might 
assume from it tnat conductors conveying currents at pressures of 
250 volts and under, need rot have the tubing efficiently connected 
to earth, and that such tubing or sheathing need not be elec- 
trically continuous throughout ite length, whereas it is a 
matter of prime necessity tbat all sheathing should be electrically 
cortinuous throughout, and it is just as necessary that it should be 
earthed and electrically continuous at 100 volts as at 250 volte or 
over. 

The rnies issued by the Glasgow Corporation specify that all 
metal-sheathed cables and metal tubes or conduits must be 
perfectly bonded at : Il joints and effectively connected together and 
to earth, by means cf an inavlated stranded copper conductor. 
The earth connection must not be to a soil pipe, rhone, or gas pipe, 
but to a water supply pipe. This is a most important rule, par- 
t calarly io buildiags where there is a gas supply in compo piping. 
All electrio conductors must be kept away from gas pipes and most 
carefully insulated from them by a spacing not less than 1 in. in 
thickness, no matter what system of wiring be adopted. 

All fittings must be substantially insulated from any adjacent 
metal pipes, joists, columns, &c., so as to avoid contact with them, 
whieh might break down the insulation of the lampholders. 


Fittings exposed to the weather or fixed in damp places must have 


the lampholders efficiently insulated from them. 

The reason for these regulations is, of course, that the middle 
wire of the three wire system in Glasgow, as in other places, is 
eatthed under normal conditions at one of the generating stations, 
and the fact that should a cable in a congumer's premises, connected 
to the positive or negative maiu of the three-wire system, get in 
contact with the metal sheathing, the latter immediately becomes 
part of tha conductor, and any оле standing on a metal or concrete 
floor, or in contact with anything «arthed, and touching the sheath- 
ing, not connected to carth, would get an unpleasant shock, which 
mi, ht cause, and has caused, death. It cculd also easily happen 
that if the sbeatbiog was not earthed and electrically continuous, 
one length cf sheathing might come into contact with the positive 
conductor and anotLer length with a negative conductor, in large 
buildir gs where botb sides of the Corporation three-wire system are 
iu use, with the result that there would Ъз 250 or 500 volta differ- 
ence of pressure between two adjacent lengths of piping. An arc 
would, of course, soon result, which might ignite any inflammable 
materia]. | 

Doring the years 1902, 1903 and 1904, 35 fires were reported to 
the electricity department of the Gla:gow Corporation by the fire 
department, as having been due to defective electric light installa- 
tions. Two of these were, in the opioion of the electricity depart- 
ment, not due to electricity at all. Of the remaining 33, 15 were 
due to the melting cf gas pipes by a current of electricity, the instal- 
lation in each case having been carried out with metal sheathed 
cables; eight of the fires occurred on installations where the metal 
piping or metallic aheathipg of the cables was not properly earthed ; 
seven were on installations where the iron piping or metal sheathing 
was earthed. The remainder were caused by the cables having been 
chafod by contact with the sharp edges of iron pipe ends; by a 
piece of hot carbon falling from an arc lamp; by defective twin 
flexible conductors; by defects in switches; by wooden casing 
saturated with water; and in & wood casing installation, by the 
conductors making cootact with a soft gas pipe. 


The effect of these fires was much more serious in the 15 cases - 


where soft gas pipes were melted. 

Considering only the first 15 cases, and especially the seven 
where the metal sheathing was eartbe?, the fact of current going 
vid the gas pipes at all, shows one of two things, viz., either that 
the current flowing to earth and back to the generating station 
divides up between the one, two, or more paths to earth in propor- 
tion to the conductivity of these different patha; or that by increas- 
ing the earth connections the current going to earth is increased 
by the increased conductivity to earth of the earth circuits. 

It is impossible to test an installation after it is completed, with a 
view to ascertaining whether the metal sheathing is in iteelf properly 
electrically continuous throughout its entire lengtb, and whether 
the continuity of earthing throughout is not due to the sheathing 
being earthed at one point by the earth wire ran for that purpose, 


and at another point by means of a gas pipe or other pipe. It may 
be that for part of the course a gas or water pipe is the connecting: 
link between two lengths of sheathing. | 

With the present system of earthing, if one condactor, even in а 
small branch circuit, comes in contact with the sheathing, the cur- 
rent that flows momentarily, but long enough to blow both branch 
and main fuses, is frequently 250 to 300 am . and is sufficient 
not only to cut off the whole supply from the installation on which 
the fault has occurred, but to interfere with the supply to other con- 
sumers by causing an unpleasant blink in the light. A momentary 
sbort circuit has been reported on several occasions to the mains 
section of the electricity department of this city, by the generating 
gection of the same department, ae having taken plaoe in such and 
such a district, and 16 bas afterwards been found tbat these short 
circuits were due to an earth on a three-ampere branch circuit in a oon- 
sumer's premises. Bearing these facts in mind, the author has come 
to the conclusion that the present method of earthing at any point 
and direct is wrong, and it is his opinion— 

1. That the metal sheathing on installations for conneotion to 
public supply mains should be kept clear of all other metal work 
throughout the entite run ef the conductors; | 

2. That the connection to earth should be through a resistance of . 
such an amount аз would allow of not more than, say, two or three 
times the normal current of the installa'ion flowing to earth in the 
event of one of the conductors comirg in contact with the sheath- 
ing; and А 

3. That the metal sheathing on installations for convection 
public supply mains should be joined to earth at one point only. 

It will readily be seen that if the sheathing used for carrying 
electric lighting and power conductors were insulated throughout 
its entire length, even if it were only by } in. of wood, cheap rubber 
or fibre, it would be possible to test, after any installation was com- 
pleted, and to see that the cable sheathing was clear of all other 
metal work in tbe building, and aleo that it was in itself electrically 
continuous. These considerations are most important. 
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Ike resistance were in the earth circuit, the rash of current would 
be reduced enormously, and would probably result in only a small 
branch fuse melting, the main fase remaining intact—i.e, where the 


‘fault or earth occurred in a branch circuit. It would be even a 


better arrangement if each set of braoch pipes had a proportionate 
resistance inserted to a separate slightly insulated earth wire, and 
the sheathing of the mains had also a resistance. 

One good reason for earthing the metallic sheathing covering 
electric conductors is, of course, the prevention of possible 
dangerous shock to the public, and the insertion of a resistance of 
the size suggested would not militate against this in any way. 

Several stations have adopted this course to protect their works 
from a complete shut-down. To ensure contiouity of supply the 
middle wire of tLe tbree-wire system is earthed through a resistance 


. of a tenth of an ohm, or in some cases one ohm. 


The method of earthing the middle wire in the Port.Dundas 
electricity works in this city, is as follows:—In circuit with the 
usual recording ammeter there are ten 200-0.р. 250-volt lamps con- 
nected in parallel, which are, however, short circuited by a fuse. 
Should an earth connection come on the positive or negative con- 
ductor, so that more than 50 or 60 amperes is made to flow back to 
or out from the generating station, the fuse short-oircoiting these 
lamps goesand the lamps lightup. When this state of affairs takes 
place (let it be said it is not а normal state) the difference of poten- 
tial between earth and the positive and negative poles is far from 
being 250 volts. If an earth of very low resistance comes on the 
negative, the positive will be 500 volts and the middle conductor 
250 volts above earth, and if the fault be on the positive side, the 


negative will be 500 volta below earth and the middle 250 volts 


below earth. 

The idea of introducing а resistance, to the extent suggested, on 
the earth circuit, is probably novel, so far as the wiring is con- 
cerned, but to introduce a resistance of some kind is not new in 
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undergronnd’ main works, as the Howard Conduit Oo., Trafford Park, 
Manchester,tin'’at descriptive pamphlet of their asphalt conduites for 
undergronnd main», advecste this. This asphalt pipe is made with 
a spiraliof iron wire suvrounded fhrovghout tbe entire length of 
the spiral with'à in. or f in. of aspbalt. The company state that 
one of the objects of their system ів to provide a safequard against 
stoopage of!supply when tbe insulation of a cable breaks down. 

The method of connectiog up their pipe is shown in the 
accompanying disgram. D represents an asphalt-lined joint- 
box protecting the connection ween two lengths of lead- 
covered cable, в, laid in tbe asphalt pipe, a, the lead of the cable 
being insulated from the joint-box by the asphalt, and the lead 
covering of the cable is connected to earth at m through a resistance, 
G. of 1 ohm, and indicating fuse, F, to blow at 25 amperes. 
Theilead of the cable is divided up into sections at the joint-boxes. 
The only path from the lead covering to earth is through tbe resist- 
ance d and the fuse r. In an ordinary case, if a failure of the 
insulation of tbe cable occurs, causing a short circuit to the lead, 
and so to earth, the cable is burnt out, or the circuit-breakers are 
opened and tbe supply interrupted, causing considerable trouble. 
In this system of laying, the fuse r, in the section in which the 
fault occurs, ie blown, and the lead covering is then insulated from 
earth by the aspbalt troughing. The position of tbe fault is easily 
located by an inspection of the fuses in tbe various street boxes, 
witbout the necessity of making teste or interrupting the supply. 
The cable can still be utilised until a convenient time comes for 
repairing the fault. It is also claimed {аб this resistance reduces 
electrolytic currents. 

If in circuit witb, or it the earthing resistance оп ‘а coneumer's 


premises took the form of an electro-magnet, which would close 


a secondary [circuit ро as to ring a bell, sound an alarm of 
some kind, or light a tell-tale lamp, each installation would become 
self-testing. The winding of the resistance in the form of an 
electro-magnet would also, in cases of dead earths, act momentarily 
as a choking оой]. A fuse of a certain capacity affords no protection 
against leakege current, which is, as a rule, leakage to or from earth, 
ro long as that current does not exceed that at which tbe fuse will 
blow. Tbe above arrangement would act before the fuse, and even 
a simple electro-magnet in circuit with the earth wire without the 
resistance advocated would be sn advance on present practice. It 
bas frequently happened that, for some reason or other, tbe fuse on 
the branch main connected to the neutral wire on an installation 
connected to one side of а tbree-wire system has gone, and the 
installation bas hed an earth connection on the same conductor 
(i e., the neutral) inside the premises beyond the fuse. The 
installation still continues to have a satisfactory supply through 
this earth connection and tbe esrih connection at the generating 
station. Such a state of affairs goes on until a time when the 
positive or negative condactor goes to earth somewhere else, 
wben either tbe lamps dim down very much or brighten up 
and probably burst. Ifa resistance of the amount suggested was 
inserted in the earth connection, the chances are that the consumer 
would very soon see that something was amiss, due to the tai 
pressure brought about by the supply having to cume or go by the 
earth resistance; and, moreover, if a bell or other device were con- 
nected, as indicated, with the resistance, it would immediate ly show 
that current was passing by the earth circuit. 

The reason for earthing at one point is obvious if a resistance is 
to be inserted in the earth connection. For testing purposes it 
would be convenient to disconnect the earth connection. If earthed 
at more than one point, several resistances would be required, so 
that the joint parallel resistance should equal a resistance sach that 
only two or, say, three times the normal current would flow to 
earth; bat further current is diverted over the other metal work of 
the building if earthed at several points. But even if a resistance 
is not inserted, the fall of potential when an earth current flows is, 
to a great extent, on the consumer's premises— i. s., it is between the 
point on the sheathing at which the fault occurs and the earth, and 
it is not between the generating station and the consumer's 
premises, nor between the consumer's earth connection and the 
generating station. If several paths are given between the metal 
sheathing and earth on different floors of a building, there ir, as 
before, current diverted over all the other metal work of the 
building, and such stray current may cause arcing sufficient to melt 
pipes—gasand water—and, if gas, fire will result. 

The resistance of the earth part of the circuit may be 
exceptionally low in Glasgow. If in other cities or towns, or in 
places where isolated plants are laid down, the resistance of the 
earth part of the circuits is high, or where earth plates are used, aud 
not the water or other service pipes, the earth circuit may form the 
resistance now advocated. In Glasgow, between tbe generating 
station at Port Dundas and Waterloo Street, a distance direct of 
1,000 yards, the earth resistance is approximately ‘05 of an ohm. 

Oa & private installation the maximum power possible through an 
earth or short circuit is the power of the plant, but with a fault on 
а consumer's premises in Glasgow there may be the power of 
the whole electricity works at the back of the fault for the time 
being. 

In iostallations carried out with lead-covered conductors, the core 
being stranded, many faults have oocurred due to a strand breaking 
and making contact with the lead. The contact made has been so 
good aud the current во great for the instant that the lead has been 
burned clean cff from the poipt of the broken strand, and the fuse 
protecting the circuit has in some places gone and in other cases 


stood. When it has gone the lead has been melted clear of the 


strand; testiug shows nothing; and the fuse сап be replaced. The 
installation :oay ғеет all right again, but sooner or later trouble 
will be experienced with a conductor in this state. What has just 
be en said might be used as an argument in favour of solid wires up 
to No. 14 in place of small wires stranded for lead-covered cables, 


seeing that the lead covering makes the cable rigid, i ve of 
wbat the core is. With a resistance in circuit with the lead 
sheathing to earth, the author feels that the current should not be so 
great asto melt away the lead at the point of contact with a broken 
strand of a small cable. If by accident a plumber or other tradesman 
does come along and runs an earth connection across the metal sheath- 
ing, the installation will be no worse than it is at present, and 
testing would show this if the sheathing is supposed to be clear of 
other earths. The comparatively enormous d geverally done 
to a small motor when one of the conductors in it goes to earth, in 
the opinion of the author, justifies putting in a resistance on the 
earthing wire to limit the current. There are already many metallic 
sheathed installations in Glasgow connected to the Corporation 
electricity mains which only require the resistance in the earth 
wire to put them in line with what is advocated in this paper. The 
sheathing has been kept clear of all other metal work in the build- 
ings in which they are contained, by means of a strip of wood 
run tbroughout the installation for the purpose of cleating the pipes 
or cables to, and has been earthed at one point io the basement. 
A resistance of about 3 ohms for a 25-ampere installation, to carry 
70 to 90 amperes, will not cost more than 30s, and for a 100- 
ampere installation £2. The resistance need only be one to carry 
the maximum current for, say, half a minute. 

By insulatiog the sheathing througbout its run, earthing it at one 
point only, and introducing a proper sized resistance on the earth 
circuit, we have— 

1. Made it possible to make a further and important test at all 
times, even af.er an installation has been completed ; 

2. Increased the efficiency of the supply ; 

3. Reduced the already small risk of fire from electrical 
causes ; 

4. Ia no way iuterfered with the precautions for the safety of the 
public from shock ; 

5. Rendered installations continuously self-testiag. 

The reason for insisting that fittings and Jampholders, or lamp- 
holders alone, should be insolated is given in Rule 43 of the Оог- 
poration rules in the words, ‘‘which might break down the insula- 
tion of the lampholder." Another and етеп more important reason 
is that if the lampbolders were not insulated, they would most 
assuredly break down the insulation of the lamp cape in use. Cases 
are on record where the insulation between the lamp oollar and one 
of the terminals is n3. All lamp caps on 250-volt lampe will stand 
250 volts between the two terminals, but few will stand 250 volts 
between опе of the coniacts and tbe metal collar on metal-collared 
lamps, or the lampholder on porcelain or vitrite-capped lamps. 
Besides, it will have been noticed that in the abnormal state of 
division of pressure between tbe positive, neutral, and negative 
conductors and earth— t.e., when the positive or negative main is to 


. earth—it is quite possible that between one lamp contact and eartb, 


if the holders are earthed, there will be at times a difference of 
pressure of 500 volte. The lamps in general use to-day are not 
meant for this, and, consequently, the simplest and the cbeapest 
way is to insulate the lampholders, апі remove these two dangers. 


CONDENSING ARRANGEMENTS IN CENTRAL 
STATIONS. 


On the 19th ult., before the Leeds Local Section, Mr. J. D. Bailie read 
an exhaustive paper on the subject named above. Beginning with 
ejector condensers, the author passes on to jet and barometric con- 
densers, touches on the counter-current prino.ple, and proceeds to 
evaporative and surface condensers. Air and circolating pumps are 
also dealt with. The author states tbat the prevalent belief that 
there is difficulty in maintaining high vacua is quite erroneous; his 
recipe appears to be the use of common-sense in selecting the type 
of condenser, and arranging and erecting the plant, so that the 
popular idea is at least excusable! A vacuum of 28 in. of mercury 
is easily obtained on full load, he says, and by means of the Parsons 
vacuum augmentor, vacua within 0:33 in. of the barometric column 
have been obtained. 

The author discusses the amount of cooling water required, and 
the quality of tbe water, pointing oat that too often the latter is 
ignored until much money has been wasted upon plant of unsuitable 
type. He gives an instance of a cooling tower in a Bheffield steel 
works, where the water absorbed so much deleterious matter from 
the atmosphere that it rapidly corroded the tubes of the surface 
condenser ! 

Briefly 1eferring to cooling ponds and towerr, the author passes 
on to the exhaust steam piping, and shows that a serious loss of 
vacuum may be incurred through valves of insufficient area. Great 
attention must be given to the jointing and draiuage of the exhaust 

ipes and valves. Automatic valves should be tried every day. 

marks on suction aod discharge pipes, &c., bring the paper to a 

conclusion. Numerous illustrations are given, but are on too small 
а scale for reproduction. 

In an appendix the author gives particulars of a number of teste 
of condensers, with explanatory remarks. 


FUEL ECONOMY IN 8TEAM POWER PLANTS. 
Discussion on January 26th and February 9:h. 


Cor. Crompton, in opening the discussion, expressed the opinion 
that electrical engineers did not realise their deficiencies in respect 
of matters of combustion. He eulogised Me. Booth's excellent work 
in this connection, from which he bad personally benefited. The 
paper offered valuable opportunities for criticism, and on one or 
two points be disazreed w.th the authors. The latter were quite 
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right in their views on furnace construction —water-tube boilers 
particularly had suffered from mistakes in setting. There was a 
prevalent idea that it was impossible to prevent smoke without intro- 
ducing excess of air; but he thought refractory furnace linings had 
solved the question. He referred to power plant in Calcutta, where 
bad Bengal coal was used under water-tube boilers; the authors’ 
suggestions as to fornace construction had been followed, and 
smokeless combustion had resulted. He believed that thermal 
storage would be of the greatest advantage at times of peak load, 
although the resulting economies could not altogether be explained, 
some 200 per cent. extra work being obtained from a boiler when 
only 25 was expected. Thermal storage had in practice reduced the 
coal consumption at one generating station from 4 lb. to 2:9 lb. 
per unit. He thought Mr. Booth still bankered after the 
Lancashire boiler, although he was now agreed that the water-tube 
boiler offered exceptional facilities for combustion. The travelling 
grate possessed marked advantages when dealing with varying 
fuels and percentages of ash, far more so than the enclosed grate. 
He believed that the steam engine would keep up with the internal 
combustion engine if engineers would employ high enough tempe- 
ratures. Referring to superheat, it not only dried the steam, but 
had enormous advantages in preventing leakage past sliding sur- 
faces, and, furthermore, he contended that it was not responsible 
for cut surfaces, av sometimes suggested. 

Mr. H. L P. Boor referred to his grease separators at Tun- 
bridge Welle station, where he used his hotwell water directly in 
the boiler, losing, however, 5 per cent. of the volume. He further 
mentioned an arrangement he bad adopted for boiler feeding, the 
feed water being led into trays suspended in the steam space of the 
boiler, where it was hested up to boiler temperature, and also 
deposited impurities. He commended the idea of providing an air 
lining to boilers and deprecated the idea of à works staff conducting 
experiments on flue gases &с. He considered tbe Lancashire 
boiler of great value in the central station for steady work; the 
water-tube boiler was useful on account of its rapid steam- 
ing properties, when used in conjunction with the former type. 
He had found that the removal of the mid-feather for the purpose 
of fixing а superheater in the downteke at the rear of a boiler led 
to diffücultiee. Chesp fuel in bis opinion was not economical if 
heavy railway rates bad to be paid on it. Ia his experience, with 
plant using steam sup rheated 150° F., he Lad not obtained more 
than 18 per cent. saving in comparison with ordinary saturated steam, 

A representative of Messers. Crosfields, of Warrington, con- 
firmed the authors’ views in regard to the treatment of feed 
water. Tbe Mersey water required daily analysis owing to its 
great variations in hardness. A little oil in the feed water wae not 
objectionable, providing the water was alkaline. In his opinion 
18 per cent. of carbonio acid was а suitable proportion for flue gases, 
but not more, except with hot air furnaces. He agreed with the 
authors’ remarks on fuel testing, and described a system of super- 
heating employed with the Lancashire boilers in bis firm's works, 
· where the flue gases were passed over the boiler tops, in specially 
arranged баер, en route to the chimney, resulting in a gain of tome 
7 per cent. superheat | 

Mr. Dnorrr HarPiN'8 remarks were, unfortunately, inaudible to 
the maj rity of tle members; we gathered, however, that he was in 
sgreemcnt with tbe autbors in their suggestions as to the treatment 
ot feed water, elimination of oil, &c, but could not understand 
their statements in regard to the use of sino in boilers. He 
demonstrated that heat transmission through boiler plates increased 
in greater proportion than the íncrease of temperature, and sup- 
ported the authors’ contention in regard to the use of cheap fuel in 
preference to dear, as also their remarks on radiation from stean: 
pipes and air leakage through the grates of mechanical stokers, but 

e considered that the trough arrangement described by the authors 
for preventing air leakage \brough chain grate stokers would be very 
difficult to work satisfactorily. The controllable superheater 
was a very good thing, but he was afraid that the complication of 
the joints was an objection, as also the possible depositing of lime 
in the pipes, if the water were not properly purified. He was in 
agreement with the authors in regard to steam production, but it 
appeared to him that much higher furnace temperatures were 
possible than those given by the authors on page 25. 

Mr. J. Б. Воввнтнаг, opposed Col. Crompton’s “dismal views 
as to the central station engineer's knowledge of combustion 
matters. He considered that the results obtained with thermal 
storage at the Kensington station only proved what would seem 
the: retically possible. Turning to the paper, trained men, in bis 
opinion, were not necessary for fuel, water or gas analysis; neither 
was there such a lack of knowledge of furnace design as the authcrs 
seemed to suggest, judgi: g from the results obtained. He declared 
positively that mechanical stoking was the only cure for smoke, 
judg.ng from bis 25 5 ears experience, for no furnace design would 
cure smoke with smcky fuel. He considered that more trouble was 
experienced from excess of air with band firiog than with 
mechanical stokers; the latter were now provided with devices 
which ensured the production of from 10 to 12 per cent. of CO3. 
He could not sgree that there was no thermo-dynamic gain in 
superheat; the minimum eaving of fuel at Hampstead since they 
introduced the superheater was 10 per cent. He corcluded by 
expressing the hope that no one would be misled by tbe erroneous 
impressions given by the authors. 


Mr. H. N. BorLAxp, apparently through some misunderstanding, ` 


attacked the authors’ position in regard to the use of batteries. Не 
opposed the suggestic n that expert manipulation was necessary for 
fiue gas analysis, &c. With regard to the authors’ suggestions on the 
tse of express boilers, they required special firing, and ordinary 
watej-tube boilers were sufficient for ordinrary work. Air leakage 
through the bnck setting of water-tube boilers, he attributed to thu 
great heat produced, also to inefficient methods of fixing ironwork, 


& e. His company built up the fire-brick lining separate from the 
cater brickwork; the lining did not last so long, but was far easier 
to repair. He oifered the suggestion that a second brickwork shell 
round the boiler, giving an efficient air insulation, wouldube an 
improvement. With regard to chain grates, he had found then 
absolutely smokeless, and his company only found it necessary to 
clean them once a week. The Roney stoker, which he took it 
was the inclined grate shown by the authors, directly contradicted 
their rules for setting, and be mentioned that the Mersey 
Railway Co., who used that stoker, were constantly being prosecuted 
for smoke nuisance He agreed with the authors’ remarks on the 
Ados recorder, he used it regularly, and found it was conducive to 
economical working; they usually obtained 12 to 14 per cent. of 
CO, He found that the recorder needed weekly checking. 

Mr. Lzox Олвтев suggested that the authors had neglected the 
едк n of liquid fuel, and offered to communicate further 
remark. 

Mr. W. M. Monnnx, referring to heat radiation losses, stated that 
he had fouod the radiation loss on a transformer case at a tempera- 
ture of 40" F. was equal to 1 watt per 3 sq. ia., or some 420 units 
per year per square foot. 

Mr. W. H. MoLzsSwo&RTH commented on the fact that the authors 
did not refer to the use of pulverised coal ; in certain tests which he 
had carried out there was a marked gain in efficiency. Owing to 
lack of time һе asked to be allowed to communicate further parti- 
culars of the resulte obtained. 

Mr. W. О. THomson expressed the opinion that it was impossible 
to prevent smoke when starting up or taking off large banks of 
boilers, notwi.hstanding the use of chaia grate stokers. 

Mr Rotoven Моввлу thought the authors had not given power 
station engineers credit for what they had done; it must be remem- 
bered that engineers could not afford to experiment when putting 
down new plant. Referring to the use of glszed brick casing for 
boilers, he stated that it cost 12 per cent. more than ordinary brick- 
work, but it largely prevented leakage, and gave good heat 
insulation. The outside temperature of tho glazed brick casing was 
140° F. in certain boilers with which he was connected. He agreed 
wiih other speakers that chain grate stokers in actual practice did 
not prevent smoke. 

Mr. W. Н. Boorz, replying to the discussion, refuted the idea 
that he was opposed to the water-tube boiler. Some 20 years ago, 
wben the Babcock & Wilcox boiler was introduced into this country, 
it was largely composed of cast-iron, while English engineers were 
agreed on the necessity of using mild steel for boiler-construction 
work. Water-tube boilers rarely had farnaces which would bum 
bituminous fuel, but now be felt justified in considering that the 
water-tabe boiler had, in fact, come round to his ideas. It was 
satisfactorily constructed, and provided with much improved 
furnaces. In regard to mechanical etokers, he had had some seven 
years more experience than Mr. Rosenthal, and did not hesitate to 
affirm that they were not a smoke preventative. Mr. Holland had 
criticised the inclined grate illustrated in the paper. It, however, 
was not the Roney stoker, as suggested, but was a good design for 
such apparatus; this however, did not affect the furnace con- 
struction shown in conjunction with it. Further, in reply to Mr. 
Holland, he pointed out that he had not deprecated the use of 
batteries, as they bad great possibilities, and that Jeaky stop valves 
were not necessary for cylinder warming—a bye-pass valve would 
do it much better. With regard to superheating, the controllable 
superheater рете а nuch more stea^y temperature, and a higher 
mean tempera ure; the water control practically damped out the 
extreme and ‹ angerously high fluctua: ions of temperature. 


DISCRIMINATING RELAYS AND CUT-OUTS: 
A FURTHER REJOINDER. 


` Bv M. B. FIELD. 


I rean Mr. Andrews’s reply to my recent article on Dis- 
criminating Cut-outs and Relays” with great intcrest, and 
bave to thank him for the trouble he has taken, and the 
courtesy he has shown, in replyiug to the various pointe in 
my paper. | "EP 
The experiments Mr. Andrews describes are very interesting 
as experiments, but I cannot consider them in any way as 
a refutation cf my argument. Partly in view of the vague 
and undefined sense in which Mr. Andrews uses the phrase 
© reverse-current,” and also in order to avoid all possibility 
of my being misunderstood, I very carefully explained in 
my article the exact sense in which I employed the terms 
* forward " and reverse current, and І must. still adhere 
to my statement that no amount of forward-current should 


operate a discriminating relay. 


Mr. Andrews, in the last paragraph of- his “reply,” 
heartily endorses this recommendation, although, curiously 
enough, the whole of the previous matter is in contradiction 
thereto. When reading the last paragraph, I was so sur- 


prised and puzzled, that 1 was compelled to re-read the 


statements preceding that paragraph to вее if I could pos- 
sibly have construed them in the reverse” direction. 
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Take the experiments Mr. Andrews mentioned, where he 
broke the field circuit of an alternator with the engine stop- 
valve open. He states that his cut-out operated, and that 
the wattmeters rotated in a forward direction, showing that 
there was a forward current, and yet he entirely endorees my 
opinion that a discriminating relay or cut-out should be во con- 
structed that it will not be operated “ by any amount of 
forward current.” In the circumstances cited, a wattmeter 
relay certainly would not operate, and, indeed, should not. 
Why should it? The mere occurrence of a- combination of 
circumstances, constituting a semi-dangerous or uudesirable 
condition, is not sufficient ground per se for a so-called 
reverse-current relay to operate. This semi-dangerous con- 
dition must also be accompanied by reverse current before 
the relay will act. There are a hundred and one possible 
combinations which constitute dangerous conditions where 
we do not expect a reverse-relay to act, and do not attempt 


to make it do so. I should no more expect a discriminating 


relay to operate under the conditions Mr. Andrews describes, 
than I should expect it to take care of a short-circuit on the 
bus-bars. 

In writing my article, I had no intention of a deliberate 
onslaught on Mr. Andrews’s cut-outs, but the challenge 
involved in his reply compels me to state some points inten- 
tionally omitted in my article. 

In Mr. Andrews’s relay, under discussion, the shunt cur- 
rent is thrown back through an angle 0 behind the supply 
E.M.F. of the circuit, and the designer recommends the 
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value 45° for this angle. In the accompanying clock diagram, 
o v represents the current in the shunt coil of the cut-out, 
о E thesapply E.M.F. A current, therefore, which leads the 
supply E.M.F. o E by less than 90 — Ө degrees, or lags by 
less than 90 + 0, has a component in the same direction as 
o v, and any current lying between these limits will not 
operate the cut-out. A current leading by more than 90 
— 0, or lagging by more than 90 + Ө, will have а 
component in the opposite direction to о v, and will actuate 
or tend to actuate the cut-out. 

We have then a current lying between the limits О Р and 
о о that will operate the cut-out, but this is a forward 
current with respect to the supply EM F. o x. We further 
have current lying between the limits o P' and o Q' that will 
not operate the cut-out. This, again, is a reverse-current 
with respect to the supply E.M.F. o x. These two con- 
ditions are diametrically opposite to those which admittedly 
should determine the action. In the first case we have a 
discriminating relay which will open circuit if a generator 
supplying power in parallel with others be sufficiently under- 
excited to cause it to work with a forward leading current of 
7 power factor,“ or less, and in the second place, will not 
open the circuit if the generator be over excited and the 
steam to the engine be partly or wholly cut off so that the 
generator is receiving a motoring current of power factor 7 
or less. This is what I referred to in my article when I 
Btated that the introduction of the spurious phase difference 
Ө was undesirable. I am afraid the confession of relays of 
such morality would be:—'* We have left undone those 
things which we ought to have done; and we have done 


* Adopting Mr. Andrews's recommendation to adjust the value of 0 
to about 45°, it is only necessary to manipulate the excitation of the 
generator, ғо that it is supplying power with a leading current of 
power factor "7 or less, to cause the current to lie within that region 
throughout which the cut-out is more or less operative, according to 
the delicacy of the mechanism, the region being that between o P 
and o 9 in the diagram, 


those things which we ought not to have done ; апа there is 
no health in us. 

Mr. Andrews will perhaps ask how I would deal with the case 
he mentions. То this I reply that, not the relay, but the 
switchboard attendant should deal with it, because, as indicated 
in the footnote, an exactly parallel case may arise of the 
generator supplying forward leading current without the field 
failing, when it would be undesirable to open the circuit. 

The machine with a failing field is at once detectable by 
the readings of the field ammeter. The excess current flow- 
ing (50 per cent. in the case in question) is, in general, 
not dangerous. Idle current ammeters connected to the 
machines will also be found to give most valuable informa- 
tion in similar cases. 

As a general rule, however, if two machines be running in 
parallel at full load and the excitation of one be cut off, it 
will run out of step, the governor will cut off steam, reverse 
power will flow, and the wattmeter relay, if properly con- 
structed, will operate. If the machine does not ran out of 
step there is no reason, эв far as I can вее, why it should be 
immediately cut out of circuit. Possibly the failure of the 
field circuit may be due to a cause which may be immediately 
remedied, but if this is not so, the switchboard attendant can 
deal with the emergency as above explained. In the course 
of my experience I have seen, on more than one occasion, the 
field switch of a loaded generator opened by mistake, and, 
as the generator did not run out of step—simply closed 
again. In those instances it certainly was fortunate that no 
Andrews cut-out was in circuit to immediately interrupt the 
supply of the temporarily failing generator. 

Mr. Andrews tells us, further, that many years ago he 
started off with the idea that a reverse power relay was all 
that was necessary, but that the result of the intervening 
years’ close study of the matter has forced upon him the 
conviction that something more" is wanted. Mr. 
Andrews considers that he has now filled the gap of this 
something more by means of the spurious phase displacement 
which makes the cut-out operate with a forward leading 
current of 7 power factor, or kes. One would almost think 
that Mr. Andrews considers he has, as the result of several 
years’ work, invented a unique mechanism to perform 
functions which are peculiar to it and incapable of imitation 
by any other device. Whst he has done is :— | 

1. To give up the delicate relay for the less delicate 
cut-out. 

2. To introduce the phase difference. 

Now, it is evidently just as easy to introduce this phase 
difference, if required, into the wattmeter relay, as in any 
other device, and hence I fail to see the justification of Mr. 
Andrews's condemnation of the wattmeter relay. As a 
matter of fact, by the introduction of a phase difference, the 
Ferranti relay can be made to perform precisely the ваше 
functions as these claimed by Mr. Andrews; but, the Ferranti 
relay would then have all the disadvantages possessed by the 
Andrews cut-out, with the single exception of the want of 
delicacy. After all, to end the discussion, let us suppose 
that the question whether the relay should operate with а 
leading forward current at all is a matter of opinion. In 
this respect it is most comforting to me to bave Mr. Andrews's 
assurance that my opinions are not only in concert with 
those of all novices; but also with those of American and 
Continental designers of experience. Mr. Andrews's position 
in the matter is, I confess, somewhat mystifying, for, while 
endorsing my opinion that the relay should not work with 
forward-current, he strongly advocates his cut-ont because 
it does do so. The only explanation I can offer is, that Mr. 
Andrews would define forward” and © reverse-current” in 
another wey to that which appears to me to be the only 
possible way, and which I stated as clearly as possible in my 
article; and also that he had not sufficiently appreciated this 
definition before endorsing my opinion. ЇЇ во, we are, of 
course, arguing at cross purposes, and farther discussion is 
idle until each appreciates the fundamental definitions of 
the other. 


Imports of Foreign Telegraph Cables.—The value of 
the foreign telegraph cables and apparatus imported into this 
country during January last amounted to £5,913, as contrasted with 
£6,464 in the preceding month, and £3,749 in January, 1904. 
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CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pud- 
lished unless we have the writer's name and address in our possession. 


Arithmetic Absurdities and other Things. 
I notice the following passage in the Pall Mail Gazette 


of the 11th inst. under the heading of “ Arithmetic - 


Absurdities ” :— | 

* Sir Oliver Lodge is soundly anxious that multiplication 
should no longer be synonymous with vexation, that the 
rule of three should puzzle children less, and that practice 
should no longer drive them mad. The terms of. arithmetic 
at present in use, he says, are ‘the worst things ever con- 
cocted by a nation emerging from semi-barbarism,’ and 
make of the science ‘the most absurd of the complexities 
of pretended commerce.’ It is undoubtedly the case that 
arithmetic is made much more repulsive and difficult than it 
need be by its cast-iron jargon, and that any amount of 
children’s time and brain labour is wasted that might be 
saved by more rational methods. But there is one most 
appalling waste of time that all of us have undergone, and 
that it does not lie in the power of teachers to save unaided. 
We mean the awful complexities of * compound’ sums and 
reduction in England. On the happy Continent, where 
decimal coinage and weights and measures prevail, all sums 
are ‘simple,’ and there is nothing but a little ticking off of 
centimes from francs, for instance, to be done. Неге the 
five-and-a-half-yards- one-rod-pole-or-perch, the 1,760-yards- 
one-mile, the imprssibilities of square measure, and the con- 
fusion confounded of avoirdupois, apothecaries’, and Troy 
cost a needless slice from every child’s lifetime.” 

Whst is the objection to the terms of arithmetic at present 
іп use? Why do they deserve such sweeping condemnation ? 
Is there more “cast-iron jargon” about arithmetic than 
about grammar ? "Technical terms cannot be altogether dis- 
pensed with in the study of any science. Most arithmetical 
terms are words in common use (¢.g., sum, difference, product, 
measure, &c.), and should, tberefore, be more easily under- 
stood by children than tbe technical terms of moet other 
eciences, which require a knowledge of Latin and Greek roots 
before they can be properly understood. Perbaps this is 
why so few teachers of arithmetic seem to think it necessary 
to teach children to give accurate definitions of the terms 
they are constantly using. In other subjects, geography, 
grammar, &c., whenever a new term is introduced, its mean- 
ing is explained and its definition learnt by the pupils, and 
the learning of these definitiong forms an important item in 
the study of the subject. Yet in arithmetic, where accuracy 
and clearness of thought are most essential, this elementary 
step is almost entirely neglected. It is quite true that “ any 
amount of children’s time and brain labour is wasted that 
might be saved by more rational methods,” bat this is due, 
not to the terminology of arithmetic, but to the fact that 
rule-of-thumb methods of teaching are used instead of 
rational methods. 

In the intrcduction to the “Science and Art of Arith- 
metic,” by Sonnenschein & Nesbitt, we are told that “tbe 
aim of the authors is to lead the student to the discovery 
of the several rules by some path such as an criginal dis- 
coverer might have travelled.” How many teachers of 
arithmetic base their teaching on this principle? With 
regard to the “awful: complexities of compound sums ard 
reduction in England,” I should like to ask what need there 
is to inflict the barbarities enumerated upon children in the 
. elementary stages of arithmetic ? There is little difficulty 
about money sums, and the sums dealing with weights and 
measures should be confined to the weights and measures in 
daily and general vse. Why should a child of nine or ten 
be worried with tables only required in certsin trades and 
professions ? Square measure and cubic measure belong 
properly to the study of mensuration, and should not be 
entered upon until that stage is reached. It is utterly 
irrational to expect children to multiply and divide by such 
quantities as 54 or 30} before the study of fractions has 
been even entered upon. Each fresh step should follow 
naturally and logically from what has gone before, and ita 


modus operandi should be elicited from the pupils through 
their previous knowledge. 

Another rule which involves a most deplorable waste of 
time and brain work is practice—more especially compound 
practice. Tbe name was probably bestowed upon it on the 
lucus @ non lucendo principle, for it is difficult to imagine 
time being wasted upon it in the counting-honse. In many 
class-books it is introduced before vulgar fractions, notwith- 
standing the fact that it is based on the use of the aliquot 
parts of various units, and that in most compound practice 
sums (unlees they have been carefully prepared with a view 
to the avoidance of such inconveniences) we get troublesome 
fractions of a penny, which become more and more intricate 
with each successive step in the working. In one class-book 
in fairly general use, and in which both practice and propor- 
tion precede vulgar fractions and decimals, the following 
suggestion for overcoming this difficulty is put forward in 
all seriousness :— 

* When, in examples like the following, fractions occur in 
the partial values, they may be reduced to decimals correct to 
two or three places, and the last decimal place in the answer 
rejected." This is followed by а model sum, in wbich the 
awkward remainders are expressed as decimals of a farthing ! 
The child that could follow these directions without a 
knowledge of decimals would indeed be an infant prodigy. 

But why should such stumbling blocks be deliberately 
placed in the path of the children ? What need is there for 
them to attempt at this stage to solve commercial problems 
that cannot be worked by the rules they bave learnt? Such 
problems belong to а much later stage, and by the time that 
stage is reached, it is to be hoped that some better method 
hes compound practice will suggest itself for dealing with 

em. | : 

Ір а report submitted by & Government inspector some 
years ago, we read:—'* The progress made in arithmetic 
is out of proportion small in comparison with the extra- 
ordinary labour bestowed upon it, a result which I attribute 
less to the intrinsic difficulty of the subject than to the 
manner of teaching it.” 

The blame dots not rest entirely with the teachers in this 
matter. They, as well as the children, would be only too 
glad to be relieved of the burdens imposed upon them, but, 
as long as such absurdities find a place in text-books and 
in examination papers, teachers must make an effort to help 
the children to grapple with them. 

The time wasted in this manner might be utilised to far 
better purpose in going through each section of arithmetic 
(integers, vulgar fractions and decimals) twice instead of 
once, the first time dealing only with general principles and 
simple applications, and the second with fuller details, 
improved methods and more extended applications, these 
applications, however, being strictly limited to what can 


fairly be included in the section in hand. 


In the same issue of the P. M. G., Sir Oliver is re- 
ported to have expressed the opinion that in teaching 
music very little progress would be made by restricting a 
pupil to scales and exercises. The pupil should be taken to 
concerts as early as possible.” 

Is Sir Oliver Lodge so great an authority on music as 
he is, for instance, on wireless telegraphy? I believe he, 
and most of bis fellow professors, look upon the Charlotten- 
burg Reichsanstalt as ¿he example we in England should 
follow if the Old Country wishes to be in the forefront of 
science, At all events, the Reicheanstalt was much quoted 
at the dinner of the Junior Institution of Engineers last 
Saturdsy. In Berlin, the Academy of Music over which 
Dr. Joachim presides, is said to be all for technique ; and 
how does Sir Oliver think the embryo pupils who, at an early 
age, are taken to concerta to listen to all that is best in the 
Divine Art are ever to play what they hear if scales and exer- 
cises are not so rigorously enforced during their pupilage 
ав to eneure perfect technique ? 

Can we not improve upon our musical education, as well 
as upon our scientific methods, by taking а lesson from 
Germany ? 

T. E. G. 


Life Insurance for Engineers. 


I have lately made inquiries about insuring myself for a 
small amount sgainst accidents, Three risks; are given . 
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ordinary, medium, and hazardous, but on making application 
under the last named, J was informed that I came, as a 
mechanical and electrical engineer, under a fourth clase, 
called the extra-hazardous risks, and should have to pay 
about double the amount of the ordinary riska. 

I am an engineer-in-charge at a large generating station, 
an abstainer, and have never had any serious illness. I should 
be glad to know what terms other fellows in the same position 
as myself insure on ? 

E. N. 


Private Mains Across a Street. 


I am in charge of an isolated plant, and we have other 
premises across the street, which we should like to have lit 
from опг plant. Сап we carry our cables overhead across 
the street? If so, at what height from the street level? Are 
there any restrictions contained in the electricity supply Bill 
of our corporation to prevent us from carrying our cables 
across to our other premises ? 

Nemo. 


[This is an oft-recurring question, and one of very general 
interest. Nemo is perfectly at liberty to carry mains 
across the street, to supply not only his own premises, but 
also those of any other person who is willing to take a supply 
from him. The only conditions are :—That he complies 
with the Board of Trade regulations as to mode of suspension, 
&c.; and that he obtains the necessary wayleaves from 
private owners whoee property is crossed by the overbead 
mains The Corporation cannot interfere with him or with 
his cables, unless it bappens to come under the second con- 
dition named above—that is, unless it owns the freehold of 
the roadway. The cables must not be less than 80 ft. from 
the street level (in London, 35 ft.). Nothing ір the Cor- 
poration Electric Lighting Act can affect Nemo.“ 
Eps. E. R.! 


Water- cooled Rheostat. 


I have read with much interest the letter of Mesars. H. 
Lea & Sons in the ELECTRICAL REvrEW of January 6th, 
1905, concerning directly water-cooled resistance wires, and 
ав I have had some experience in this line, I beg to make some 
remarks upon this subject. 

Ав to the directly water-cooled reeistances, I know from 
my own experience tbat they have been used for many years 
by one of the greatest electrical concerns in Germany as a 
cheap and effective means to load dynamos on their trial 
tests, and the dimensions of tbe iron wires in relation to the 
enrrent check fairly well with the values found by Mesers. 
Н. Lea & Sons. The observed discrepancy between the 
* theoretical current " and the actual one i8 due to the heat- 
ing of the iron wire, which effecta а rapid increase of 
the resistance, It is obvious that there must be a consider- 
able drop of temperature between the wire and the 
water in order to force so great an amount of heat 
units through the small surface of the wire into the cooling 
liquid. In the cases referred to by Messrs. Н. Lea and 
Sons, the rise in temperature of the wire above the tempera- 


ture of the water is about 380°, total 450° Е. I take occasion 


to remark that it is quite erroneous to figure resistance 
wires, &c., upon a certain current density, unless a sliding 
scale is used, a8 the radiation and convection of heat. depends 
from physical reasons upon the surface of the wire. It is 
well known that resistance tapes are able to carry more 
current with the same rise in temperature than wires with 
circular cross-section, both supposed to have the same cross- 
sectional area. From the three tests, the following “ cooling 
surfaces per Kw.“ have been calculated :-—6:8 sq. in. per KW., 
3°0 вд. in. per KW., 10°1 вд. in. per KW., corresponding with 
the current densities 25,300 amperes per sq. in., 176,000 
amperes per sq. in., and 56,000 amperes per sq. in. For 
pressures up to 500 volts, and not too much mineralised 
water, the leakage current through the water, and therefore 
the electrolytic effect upon the wires, is not very great, 
provided that the arrangement of the resistances does not 
encourage these stray currents, but above this voltage much 
difficulty may be encountered. However, I remember a case 
where the leakage currents were so great, although the 
pressure was comparatively low, that the wires were com- 


pletely deteriorated after a few hours’ run. For trans- 
portable testing resistances a more substantial arrangement 
has been made by winding the resistance wires on porcelain 
cylinders, immersed in a watertank. By arranging the 
cylinders in parallel connection, the load can easily be 
adjusted. The cooling surface of these cylinders is about 
6 sq. in. per KW., а value which checks with the average of 
the corresponding values, calculated from the three testa 
referred to by Messrs. Н. Lea & Sons. | 
Fred. E. Meurer. 


San Francisco, Cal. 
January 29th, 1905. 


Discriminating Relays and Cut-outs. 


I bave been interested in the recent correspondence relating 
to discriminating relays and cut-outs, and note that there 
appears to be an apparent want of logic in Mr. Leonard 
Andrews’s comment on the Bristol test. 

In the tet referred to—tbat is, on a generator with a 
failing field, and steam supply maintained—Mr. Andrews 
states that the ge vernor was unaffected, from which it would 
be inferred that full steam admission was maintained. In 
any event, power was delivered by the faulty generator. This 
fact is borne out by the fact that the wattmeter in the Bristol 
test, revolved in the same direction as when the generator was 
acting normally. From this it is conclusive that the current 
delivered from the faulty machine was not a leading current 
of 90°, as explained by Mr. Andrews in his paper recently 
read before the Institation of Electrical Engineers (Man- 
chester Section), which condition his relay had been specially 
designed to mect. He would appear to have considered the 
unpractical condition of generators operating in parallel 
with no external load, and running in perfect synchronism. 
Mr. Andrews spparently fails to appreciate the condition of 
affairs which exists when two alternators are run in parallel, 
one excited normally, while the field winding of the other is 
open-circuited, but has its field produced by the magnetising 
effect of the armature currrent supplied from the normally 
excited machine. It is quite possible to operate two machines 
in this manner, provided they have a fairly high armature 
reaction, In fact, two identical machines having sufficient 
margin in field ampere-turns may be operated under the 
above conditions at fall terminal voltage, and cope with an 
external load. 

Thos it is evident that, if Mr. Andrews’s relay were used 
in connection with generators of large armature reaction, 
and under certain conditions of external load, it would 
prove inoperative when the generator field failed. 

In conclusion, it might be mentioned that Mr. Andrews’s 
discriminating зејау is really а phase indicator, but an 
inaccurate one, and very restricted in ita operation. It would 
appear to be far more satisfactory to adbere to an accurate 
form of wattmeter relay, and, if necessary, provide a 
separate direct-current device to deal with the queation of 
failing fields, than to adopt an inaccurate form of phase indi- 
cator which possesses the doubtful advantage of dealing with 
the question of a generator with a failing field under given 
conditions as to armature reaction and external load. 


Н. Pierson. 
Manchester, February 18th, 1905. 


To Charge Engineers. 


The interesting discussion on the relative merits and status 
of the engineers-in-charge at electric light stations baving 
closed, I would ask your kind permission to allow me to 
draw the attention of all such engineers to the “ Association 
of Engineers-in-charge," who hold their meetings at the 
St. Bride Foundation Institute, Bride Lane, E.C. 

The membership roll contains the names of enginc ers-in- 
charge of hospitals, asylums, hotels, workhouses, infirmaries, 
saw mills, public baths, waterworks, factories, breweries, 
soap works, &c., and also a few electric light stations. 

The papers that are read at the Association meetings 
cover a wide field, and are, as far as possible, thoroughly 
practical, and when printed, they remain valuable for refer- 
ence. The Association makes the reading and discussion of 
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papers its chief aim, for the members realise that unless they 
progress with the times they will be left behind in the engi- 
neering world, and no man worthy of being called an 
* HEngineer- in- charge can afford to reduce his chance of 
success. Visits are made to various works of interest, so 
tbat each can note and realise the immense strides the 
engineering community is making in every direction. 

Every endeavour is made to bring the members together 
to;talk over their difficulties and so assist each other. 

The governors of the St. Bride Foundation Institute allow 
the members the privileges attached to membership of the 
Institute, thus enabling them to meet at any time within the 
building for educational or social purposes. 

There must be some hundreds of engineers-in-charge at 
the electric light and power stations scattered throughout 
the United Kingdom. | 

Who amongst them will form themselves into a deputa- 
tion to meet the Council of the Association of Engineers- 
in-charge," so that some agreement may be arrived at 
whereby all qualified men can have the pleasure of com- 
bining with their fellow engineers-in-charge to mutual 
advantage ? 

Yon, sire, have assisted the © Association of Engineers-in- 
charge in many ways in time past. May I ask for your 
kind interest in furtherance of the object I have in view ? 


Arthur Davey. 
London, February 11th, 1905. | 


[We have pleasure in inserting this letter—Eps. E.R.] 


Electric Winding Gear in Collieries. 


I hear from a correspondent abroad that a colliery in 
Wales has recently installed an electrical winding gear for a 
deep shaft. Perhaps one of your readers could kindly tell 
me whether this is true, and where the colliery is situated. 

; W. 0. Коорег Ф 
Westminster, S.W., February Tih, 1905, 


А Correction. 


In your last issue, in your description of the electrical 


installations of the Natal Government Railways, South 
Africa, we note you state that the contract for the station 
equipment was placed with Messrs. Davey, Paxman & Co., 
of Colchester. | 

We beg herewith to mske a slight correction. The 
eontract for the boilers and boiler house equipment was 
placed with Messrs. Duvey, Paxman & Co., but the contract 
for the whole of the station equipment, comprising engines, 
generators, switchboard, piping, condensing and cooling plant 
was placed with our firm. 

; Bruce Peebles & Co., Ltd. 

RoLAND S. PoaTHEIM, Managing Director. 


[We regret the error, which it was not in our power to 
prevent.— Eps. E.R. ] | 


The First Incandescent Electric Lamp? 


I have a lamp in my possession, which, I believe, is one of 
the first electric incandescent lamps msde. The length of the 
lamp over-all measures 8} in., the stem is 54 in. long and 4 
in. diam., the bulb is 3 in. long and 2 in. diam. The platinum 
wire forms a loop at the end of the stem for external contact 
and passes through fine glass tubes to the bulb, and is then 
lapped round the tilament. 

Could you, or any reader, give me any information as to 
the date and maker of the first lamp made? 


A. W. Reed. 
Shrewsbury, February 12th, 1905. 


Arc Lighting in the City. 


With reference to the **flame" arc lamps put up in the 
vicinity of the Mansion House, respecting which a notice 
recently appeared in the technical papers, it has no doubt 
escaped the notice of the City lighting authorities that the 
arc lampe which have been fitted up are of German manu- 


facture. In view of the present state of trade, it seems 
rather peculiar that the premier city of the Empire should 
have to go abroad for arc lamps to light its streets, when 
there are іп tbis country numbers of manufacturers of high- 
class arc lamps, both “flame” and otherwise, who would 
be опу оо pleased to submit most satisfactory lamps for 
practical test on the streeta, more particularly because, in 
this case, if the trials prove satisfactory, no doubt a very 
large number of the lamps will be required. 
. Thanking you in advance for the insertion of this letter 
as а matter of public interest— 
í Observer. 


One-sided Specifications. 


Enclosed I beg to hand you extracts from specifications 
for the electric lighting of & church. 

You will observe that the powers demanded by the con- 
sulting engineer are absolute. There is nothing he may not 
do or leave andone. I think it a great pity that consulting 
engineers should be allowed to issue such specifications, and 
it is very much to be deplored that contractors are to be 
found who will enter into contracta with such specifications, 
having absolutely no means of: redress in the event of any 
dispute arising. 

In my opinion, it is high time the Institution of Elec- 
trical Engineers proceeded to draw up some regulations or 
suggestions which would control the actions of some of 


their members. 
Fair Play. 


[The extracts above-mentioned certainly endow the con- 
sulting engineer with absolute dictatorial powers, and are 
not in harmony with the model conditions which the 
Institution has already drawn up.—Eps. E. R.] 


Electrolytic Bectiflers. 


I have read with interest about the testa conducted by 
Mr. Horace Boot on a Nodon rectifier, but there is one point 
which seems contrary to my experience with electrolytic 
rectifiers of various types, namely, the statement tbat, 
provided the aluminium plates are lifted out of the solution 
when the current is switched off, there is no heavy rush of 
current when the rectifier is switched into circuit again. 
Now, in my experience, which I may say bas been a very 
extensive one, unless а resistance is placed in circuit with the 
valve on the alternating current side, there is always a rush 
of current on starting, and this necessity forms one of the 
great disadvantages of such electrol) tic rectifiers, at least in 
those cases when the apparatus is entrusted to the charge of 
а man ignorant of electrical matters. 

It has been shown, theoretically and practically, that 
although the thin coating of aluminium hydroxide which is 
* formed " on the anodes may be perfect, this, by itself, does 
not prevent the rush of current when starting the valve, but 
that the * sealing ” property of such rectifiers depends to a 
large extent upon the formation of a gaseous sheath, which 
of couree disappears every time the plates are withdrawn 
from the solution. | 

In & properly constructed aluminium cell it should be 
possible to leave the anodes permanently in the electrolyte, 
whether the current be “on” or off, and this condition 
becomes of first importance when using such aluminium cells 
as condensers for resonance or capacity work, an application 
which may assume some magnitude in the near future. 


A. W. Isenthal. 


I read, with a great deal of interest, Mr. Root’s account 
of the tests he made on the Nodon ” rectifier. I should 
like to know if Mr. Boot thinks it would be spy advantage 
to inserta coil of negligible resistance and high self-induction 
in series with the direct-current circuit. 

Such a coil would greatly smooth out the current curve, 
by reducing tbe maximum value without sffecting the root 
mean square value. Thus, I suppose, a larger charging 
current could be used without injuring the celle, By 
designing the coil with a variable air-gap, the coefficient of 
self-induction could be kept fairly high through a large 
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variation of load, so that the same coil could be used for cells 
requiring widely different rates of charge. 

Perhaps some of your readers can tell me whether anyone 
nas used an oscillograph to ascertain the quantity of elec- 
tricity which is required per square foot of lead surface to 
form the film of phosphate of aluminium and zinc. It 
appears as if the oells which are being charged would bave 
to furnish a small reverse current (sufficient to form this 
insulating film) every time the alternating E.M.F. passed 
through its zero position. 

Further, up to what pressure is it possible to work such a 
rectifier with single cells, and is it possible to work above 
that pressure by replacing each cell by two or more in 
series ? 

The reply of the E.P.S. Co. to Mr. Boot’s query is 
especially interesting, as previously it was commonly accepted 
that the effect of a charging current which varied periodi- 
snl between zero and a maximum was to disintegrate the 
plates. 


Preston, February 18th, 1905. 


W. F. Wolfe. 


Homopolar Dynamos. 


Your abstract of the paper read by Mr. J. E. Noeggerath, 
before the American Institute of Electrical Engineers on 
January 27th, cannot fail to be of great interest to designers 
of dynamo-electrio machinery. 

The General Electric Co. is to be congratulated upon 
trying such an experiment on a commercial scale. Since 
the advent of the steam turbine, the thoughts of many 
designers of direct-current dynamos bave, no doubt, been 
turned to the possibility of constructing an up-to-date 
Faraday disk dynamo. 

The writer, having been called upon some two years ago 
to design some homopolars for electro-chemical work, worked 
out many designs, amongst which was a type of machine 
identical with that which has now been bronght forward by 
Mr. Noeggerath. 

One design which was worked through, was for a 500-kw. 
machine, turbine-driven at 1,500 r.p.m., having 12 con- 
ductors on the armature, each generating 19 volts with a 
flux of 76 x 10? lines, and of a section sufficient to carry 
2,200 amperes. These were connected to slip-rings on each 
side of the cast-steel armature, the output thus being 228 
volta and 2,200 amperes. By doubling the speed, which 
would be quite possible with the 30-in. diameter armature 
employed, the voltage would be doubled, and the output raised 
to 1,000 Kw. 

Several methods were proposed for the collection of the 
current from the slip-ringg, but practical experiment was 
necessary to determine which of these was the best. 

he whole problem is, of course, the collection of large 
currents from slip-rings running at high surface speeds, as 
the slip-rings must be large in diameter, as the return flux 
must go through the rings. 

The difficulties in designing homopolars diminish in pro- 
portion to the size, i., if there were a demand for very 
large direct-current generators of 5,000 to 20,000 KW., 
homopolars would clear commutating dynamos out of the 
market. 

Single conductors would suffice, and the difficulties in 
current collection would be greatly reduced, but, of courte, 
in these days of high voltage polyphate distribution to 
rotaries, such a demand does not exist. There is no reason, 
however, why motor-generators with homopolars on the 
direct current side should not come into use in the near 
future. 

The practical difficulties wbich Mr. Noeggerath has en- 
countered and successfully overcome, such as the reaction of 
the currents flowing in the slip-rings, could only be dealt 
with after an experiment such as this, 

А fallacy which was current until recently was tbat this 
type of dynamo had an inherently large pressure drop 
owing to armature reaction, and one finds this repeated by 
many writers on the subject ; but in all the latest bomo- 
polars which have been constructed, such as that of Drown 
(see “ Dynamo-Electric Machinery," latest edition—8S. P. 
Thompson), the regulation has been exceedingly good—in 
fact, it need not exceed the CR drop of the armature and 


brush contacte. The great mechanical simplicity and small 
labour costs on this type of dynamo are certainly very 
Ktrong points in its favour. It may be repeated, the 
collection of current is the whole problem, and there isa 
vast field for research in this direction. 


| Flelder J. Hiss, Jun. 
London, N., February 14th, 1905. 


DISPOSAL OF ScRAP CARBON.—A correspondent wishes 
to know the name of a firm that would be prepared to engage 
for the disposal of scrap carbon, of which he holds а very 


large stock. 


LEGAL. 


PmipLLiPSs v. KiNGsTON, Митев & Co. 
(Concluded from page 217.) 


On Wednesday, 8th inst., Mr. THOMAS Ваввалтт was examined, and 
said he was working on the job for Mr. Bimmons at the time of the 
accident. Не was an electrician’s assistant. After the tester came 
aod the wires were connected, the lights were going for about an 
hour on and off. When Mr. Simmons came in the lights were 
going. After Mrs. Phillips had gone the lights were switched 
off, and the three fans were still running. Witness had occa- 
sion to call Waites. After he got half way down the room 
he smelt something smouldering, and called out to Waites to 
switch the fans off, and then he saw the smoke coming out of the 
fan. He sawa black patch, and ran up the ladder and tried to 
beat it out between his two hands. Brown came and tried to pull 
the muslin down. He saw some sparks. He did not notice any 
smell of burning rubber, but burnt rag or calico. That was about 
10 minutes after Mra. Phillips left. The black patch was at least 
18 in. from the lampe, 

Mr. BIMMONS, examined, eaid be was the managing director of 
Bimmons Bros, Ltd. He went to see the work on the day of the 
fire. The lights were running about a quarter of an hour while 
he Mies there. At that time fire-proof muslin was not on the 
market. 

Mr. Н. Sroxze, A. M. I. B. E., electrician to Messrs. Simmons, said 
he had had 18 years' experience in practical work. He had orders 
to light this temporary room for Mr. Pnillips. Everything put in 
was new except the lampe, and the switchboard was stock. All the 
festoons were 5-c.P. lamps. The festoons were tested at the shop 
with the full voltage of 200 volts, and all wire found sound. The 
lampholders were made by the Bun Electrical Co. The right 
fuses were put on the circuit. 

Mr. A. Н. Dxxzs, A. M. I. O. E., M. I. E. E., a partner in the 
firm cf Handcock & Dykes, consulting engineers, examined, said 
that the looping system came into existence before 1890. The 
object of that system was to have no joints. He had known the 
looping system used with these 5-c.P. lighte. It was more expensive 
to use the looping system in amall lamps than it was in big lamps. 
From his experience, if proper care was taken, there was no danger 
in the system used by the defendants. In nine cases out of 
ten the fase would go at once if it went at al'. Contact might be 
caused by vibration, if the wires coming out of the holder were not 
properly gripped, but in this case four wires had to go throngh the 
ebonite collet, and it was very unlikely that they would come out 
sufficiently to let the whole weight of the holder come on the wires. 
With a double set of wires, as in this case, the grip would be much 
tighter. His experience was tbat if a lamp was going to give 
trouble, it did so when the light was first turned on. Та Ool. 
Crompton’s experiment, it was his impression that if the lamps bad 
been sorted out, the circuit might have been run for days or weeks, 
and no more would have gone. It was possible that some of the 
lamps in the defendants’ installation went in the shop and were 
replaced. 

Witness considered that the arcing inside the holder would be 
confined long enough for the fase to go, before anything could 
come ouf. The fuse was practically instantaneous, but there was a 
slight interval, which was sufficient for the fuse to go. 

We have two fuses on both poles. (6 is suggested that you 
should have a fuse to every 8 or 10 lamps? —This is only a 
suggestion of some of tbe supply companies, they like you to 
restrict the number of lampsto 8 or 10, but merely with а view 
to convenience, and to ensure that the whole installation shall not 
fail 


Supposing you do not exc»sed 3 amperes, does it affect the 
question of how the 3 amperes is divided ?— Not in the least. The 
fuse does not discriminate where the current is going to. 

If you exceed the maximum, that is altogether а different 
matter ?— Yes. 

Is there anything improper in using this system in these s all 
lamps ?—Not with proper workmanship and ordinary саге  Wit- 
nese, continuir g, said he had heard nothing which induced him to 
believe that the fire was due to the electric light. 

The Јорав: What, in your opinion, caused the fire?—I think 
probably a spark from a chimney outside. 

Asked for his reasons, Wirness said the first symptom of fire was 
noticed at a spot, a foot or two above the nearest wire. Another 
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circumetance was that a smell of burning was noticed some time 
before the scorching muslin was seen. Muslin scorched and turned 
black for a second or two, and there was no smoke until it burst 
into flame. | 


In cross - examination, WiTNESS'S attention was directed to the 


rules of the Liverpool and London and Globe Insurance Co., ad- 


vising wire guards to prevent lamp bulbi from coming in contact with 
flimsy goods. He shculd not expect a workman to have any more 
trouble in wiring a lamp with 70 No. 40’s than with 25. The rule 
as to fuses was only intended to apply to 8 or 16-с.р. lamps. 

Cross-examined: Witness considered the arrangement as safe 
as if the lamps had been arranged in series, and thought vibration 
would bardly affect loose ende, if the caps were s:rewed down. 

Mr. WILLIAM MauglckR Моврет, consulting electrical engineer, 
of Mordey & Dawbarn, Victoria Street, generally agreed with the 
last witness. The system was а proper one for a contractor to have 
used, and one that his firm had used by preference in work where 
there was a risk, such as theatre work. Nothing short of rough 
handling would cause contact between loose ends. In his opinion 
the fire could not bave been caused through the electrical fittings. 

Mr. FREDERICK Dopp, a tester for tbe Westmiaster Electric 
Supply Corporation, said he had tested the insulation, and found 
everything correct. | 

Cros-examined : His work was only to see that there was proper 
insulation, and no leakage. His company advised 8 to 10 lamps 
per fuse, but did not always get that. He had not tested the fans, 
and was told nothing about them. 

His LorpsuHip having summed up, asked the jury to вау if the 
fire was caused by the ignition of the electric light fittings, and, if so, 
was it brought about by want of care on the part of the defendants. 

After an absence of about 10 minutes, the jury, without answer- 
ing the questions specifically, returned a verdict for the defendants 
on both the claim and counterclaim. Judgement was entered 
. accordingly. 


Моүзв v. BLACKWELL & Co. 


AT the Lancaster County Court last week, Arthur Moyse, engineer, 
Kessingland, Suffolk, was awarded £35 compensation against 
Mersrs. Blackwell & Co., of London, for the loss of a finger while 
laying the electric tramways at Lancaster, last Jaly. 


Monnis v. TAYLOR. 


Ат Bolton County Court, on February 8th, Judge J. K. Bradbury 
heard & case in which Frederick Cbarles Morris, electrician, of 
7, Mawdsley Street, Bolton, sued a Manchester photographer 
named Taylor for the cost of an electrical installation for photo- 
graphic purposes. The claim was resisted on tbe ground that 
plaintiff put in switches of 15 amperes in place of 20 amperes, and 
that the installation was not complete. 

PLAiNTIFF contended that there was no difference between the 
15 and 20-ampere switches, that the installation was adequate, that 
the work was satisfactory, and that the certificate of an electrical 
engineer produced freed him from any farther liability. 

The Јорав found for the defendant witb costs. 


TiLLING v. Dick, KERR & Co. 


Мв. Јовтов WannBiNGTON, sitting as an additional judge of the 
Kíng's Bench Division, on Monday, heard this action for damages 
caused to the plaintiff's cmnibuses by the operations of the 
defendante, who, under contract with the London County Council, 
were carrying out the conversion of the tramways in South London 
for the purpose of electric traction. 

Mr. Н. Avory, K.C., and Mr. Simon, appeared for the plaintiffs; 
and Mr. Ruegg, K.C., and Mr. Glasgow, for the defendants. 

' Mr. Avony said that speaking generally, the cause of action was 
а public nuisance created by the defendants in laying and main- 
taining upon the highway, raised rails for the temporary purpose of 
continuing the traffic of the tramways during their operations. The 
defendants were clearly liable for damage caused to any individual 
Jawfally using the 
statutory authority for doing the thing which was complained of as 
a nuisance. Even short of that, however, it would be sufficient for 
him to show that they had been guilty of negligence in carrying 
out their statutory powers, The only authority the L.O.C. could 
show was one which strictly limited them to laying and main- 
taining the raile level with the surface of the road. So far as the 

facts were concerned, plaintiff's complaint came practically under 
two heads—first, that the defendants laid, and maintained, a tem- 
porary line, or rather lengths of temporary line, within & few feet 
of the kerb, raised above the surface of the roadway, so that the 
ordinary traffic of the road necessarily passed over it. This was 
done in many portions of the road where there was only a space of 
about 10 ft. between the existing tramline and the kerb. The 
socond head was tbat, for the purpose of looping their up and down 
lines in some places where they did not lay a temporary line by the 
tide of the other, they used a crossover which algo involved a raised 
rail. There was also the allegation of negligence, consisting in 
putting no barrier or warning to the public at the points where 
raised rails had been laid. The only question before the Court was 
that of liability, ап agreed sum haying been arrived at if the 
defendants were liable. | 
His Товранір said he was prepared for that statement, in view 


of the fact that there were 69 separate cases of damage, some of а 
few each, 


highway, unless they could show express - 


Mr. Avory, continuing, said the temporary lines were not neces- 
sary in any sense, except for their own profit. The defendants 
said, as to the first 67 of the alleged accidents and the general 
damage shown by the fact that the average repairs to the plaintifi’s 
*buses dating this period were much more than in previous years, 
that the acts complained of were dore in pursuance, or execution, 
or intended execution of certain statutes, and the plaintiffs’ cause of 
action was debarred by the Public Authorities’ Protection Act, 1893, 
which sets up a six months’ period of limitations within which 
action must be brought. Asto the remaiuing two cases which were 
within the period, they paid £12 15s. into Court. Plaintiffs replied 
that the defendants were independent contractors, who expressly 
took on themselves all liability for damage and injury, and the 
Act did not apply to them. 

Mr. RuEGG said the case involved опе or two points which had 
never been decided before. The electrification of the tramway 
system was a work carried out largely for the convenience of the 
public, and was authorised by Parliament, and it necessarily 
involved a nuisance tothe public—viz., considerable interference 
with public rights and the user of the highways. Parliament 
declared in 1900, that it was necessary to make most radical 
alterations and to carry out most extensive works over a very long 
distance. It was known that there would be considerable inter- 
ference in one way or other with the rights of the public. There 
was nothing in the Act ~hich authorised them to be guilty 
of ‘negligencs, and if anv ult was found with the system, the 
responsibility belonged: «eCounty Council, which insisted on the 
work being done int) ay, and on the double line being kept 
running. 

His LORDSHIP: 


«re is no suggestion of a better form of raised 
rail; bat was it 


e impossible to have a sunken rail? 


„ Mr. Ruge ou would have to interfere still more with the 
roadway b .n the tramlines and the kerb, because you would 
have to; ‚ар in order to lay the sunken rail. 

His sg: You would not lay it in the same way as а 
perm .track. 
ondd said the road would have to be taken up, and that 

w. ре an unreasonable thing to suggest to a local authority or a 

cont tor. The cross-over system, or the traffic going in both 


directions, would have been quite impossible in South London. 

His Logpsuip: You say that, whereas the general Tramways Act 
prevents a permanent tramway from constructing lines above the 
surface of the road, you may construct a temporary line so that the 
rails are above the road if you can show that it is reasonably 
necessary. 

Mr. Rugaa assented, and added that they did nothing more than 
was reasonably necessary, and were not guilty of any default or 
want of care. Ithad never until now been suggested that a contractor 
working for а public suthority was not protected by the Act of 1893, 
and there were many cases where protection had been given to con- 
tractors for work imposed by statute where the public authority was 


liable. 


His LonpsniP reserved judgement. 


— 


Janpus Ano Lamp AND Execraic Lame Со. v. Тнв Аво 
Lamp Co. 


In the Ohancery Division of the High Court on Monday, Mr. 


Justice Kekewich beard further evidence in this case. 


Mr. BousFIELD, K.O., for the defendants, said he Lad given to 
the other side a list of the experiments which bad been made, and 
the plaintiffs bad taken advantage of the invitation to see defen- 
dants’ apparatus. The learned counsel further suggested if any- 
thing further was to be бопе, it should be done by an independent 
expert. 

Prof. Conmack was afterwards called by Mr. Bousfield to give 
evidence regarding the experiments he had made with reference to 
the question of size of lamp and duration of carbon. 

His LonpsnmiP: Is your object to show that an envelope with a 
large diameter will produce the same resulta as an envelope with 
a small diameter ? i | 

Mr. BousrreLD: Certainly. We conceived beforehand that 
sise had nething to do with the matter. It was a question of 


l e. 
“me witness thereafter gave details as to the various experiments 
he had made. 

Having regard to your experiments, has візе of globe any material 
effect on the life of the carbon ?—I cannot see that size makes any 
difference at all. | | 

How do you account for the differences ?—A alight deviation in 
the neck of the lamp might possibly make a difference, The 
position of the arc and the quality of the carbons might also make 
а difference. 

Is it possible to get uniform carbons for a series of experiments ? 
—16 can only be done by taking extraordinary care at the factory. 

Leakage at the bottom of the lamp affects the light very seri- 
ously ?—Yes. Leakage is the governing factor. 

Oross-examined by Mr. MouLTON, Witness admitted that when 
he tried a Beardsley lamp in the way described in the specification, 
the globe blackened, also in the case of Beardsley with a wide neck 
some of them blackened. His lamps were not intended to be exact 
copies of Beardsley’e. 

Would you explain wby in all the Howard experiments you made 
а space round the carbons 10 times as big as is used in practice. 
You made it 3 mm. ?—Copies were made exactly to scale from the 
specification, he thougbt the lamps he used in the experiments were 
fair representations of what Howard meant in his specification. 

The lamps were run in series between two mains, they were 
commercial series lamps. | ' 


F 
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They had no shunt coils, and the consequence was that there was 
no way of telling how much work was thrown on one lamp, and how 
much on the other ?—We knew exactly how much work they were 
doing. 

Answering further questions, Wrrness said the lamps fed 
regularly in series, and did not require shunt coils. It was not the 
cáse that if one of the lamps shirked work, it would never pick it 
up again. The conditions of working the lamps were absolutely ав 
fair as he could make them. 

Prof. SIT. vauus THOMPSON, who was next called, stated that he paid 
two visits to University College to see the experiments, aud his 
assistant went to St. Pancras. Running the lamps in seriea was the 
best way of making the test. The lamps got precisely the same 
current. The experiments showed that the size of the lamps had 
nothing whatever to do with the life of the carbons, The effect of 
running the lamps in series was to make the test more valuable 
than if the lamps had been run separately. Diameter had nothing 
whatever to do with the life of the lamp. Leakage was an 
important factor. He had experimented with Beardsley, and found 
that with a narrow tube at the top, the lamp blackened. It was 
perfectly well known that if they enclosed a lamp too much, eo 
that there would be no access of air, nothing could prevent 
blackening. 

Cross-examined, WiTNESS said that for some types of lamp to 
burn in series it was necessary to have shunt coils. Lamps 
were used with shunt coils which were not intended to burn 
in series, but to burn in parallel. There were some lamps which 
Lad a fine wire in place of a shunt. The defendants’ lamps bad no 
shunt coil and would work in series, and were sold as series lamps. 

Ie defendauts’ lamp a series lamp ?—It would work well in series, 
and in that sense it was а series lamp. 

There was no protection of any kind in connection witb these 
experiments to make tbe lamps divide the energy equally ?—Ob, 
yes. The mecbanism of these lamps works with а spring, and if 
that spring is properly adjusted, then they work well in series. 

Mr. SWINBURNE was called by the plaintiffs to give evidence 
concerning the defendants’ experiments. Examined by Mr. 
FLETOHER MovLton, witness gave evidence to the effect that series 
lamps must be used for series work if they desired to get any 
accurate results. The results of defendants’ experiments did 
not show that any reliance could be placed upon them. Experi- 
ments which he had made proved tbat diameter did make a 
great difference in the life of the lamp. 

Oross-examined, Wrrness said he thought it a very probable 
thing that length of arc had nothing to do with life. 

Is it really your view that the mere diameter of the envelope 
per se has avy material effect on the life of the carbon ?—I think it 
has, but I don’t yet understand why. 

When you went to see the lamps burn you saw them in series, 
and you saw them burning perfectly regularly and smoothly ?—The 
arcs were uneven. They were of slightly different lengths. I 
should not expect them to go wrong at the start. You must wait 
until they begin to feed. 

Prof. ApAMs afterwards gave details as to the manner in which 
he checked experiments on behalf of the plaintiffs, If & man 
applied the Beardsley specification, he would inevitably fail to pro- 
duce a marketable Jamp. 

On Wednesday, Prof. Apams, in answer to Mr. BOUSFIELD, said he 
had no particular reason to differ from Mr. Swinburne in that a 
certain amount of leakage was necessary in order to prevent the 
blackening of the globe. 

Mr. TERRELL, in answer to his LoRDSHIP, said he should have 
to call Mr. Swinburne to speak as to the experiments which bad 
been made. 

His Говрвнр ssid that that being во, there must be another 
adjournment, and Mr. Bousfield had better at once prove his two 
experimenta. 

Mr. BousFIELD then called Prof. Совмлск, who, examined, said 
he had arranged the Jamp the learved counsel held in bis bande, 
and ran it for 19 hours. The blackening which was on the globe 
came in the course of the running. Не ran it in series as the 
others were run. He took the voltage every quarter of an hour. 

Cross-examined by Mr. TERRELL: The arc was continuously going 
during the time. The current varied considerably. The extreme 


of variation was 5'3 to 56. The variation in voltage was 81 to 84, 


as far as he could see. The bottom was sealed by means of a 
rubber tube; it was completely air-sealed at the bottom. In the 
other experiment he had four lamps in series, and the other 
three were blackening at the eame time. There was no shunt coil 
on. They were all different lamps tried during the three experi- 
ments. He used about 80 volte, and 5 volts was the extreme of 
variation. He could not вау what the extreme of variation was 
throughout. 

At this stage the further hearing was adjourned until Monday 
next, in order that the plaintiffs might,in the meantime, have an 
opportunity of making experiments with a view to testing the 
evidence given on this point of the case by the defendants. 


Exports of British Electrical Machinery.—The 
new year has opened well as regards the exports of British elec- 
trical machinery from this country, the returns for January last 
showing the largest total so far recorded. The shipments during 
the month attained a value of £72,153, which contrasta with £52,107 
in December last, and only £33,726 in January, 1904. 


BUSINESS NOTES. 


Suction Gas Plant for Buncrana.—Mesers. James 
Gordon & Co., consulting engineers, of 52, Lime Street, B.C., have 
secured the contract for the supply, delivery and erection of the 
complete hydraulic and gas power plant for the electric light station 
at Buncrana, Ireland. The hydraulic plant consists of two of their 
special high-pressure horizontal shaft turbines, each to develop 
60 H.P., to be directly coupled to dynamos, complete with all the 
necessary valves, pipes, &с., and a riveted steel pipe line about 
500 ft. long for connecting to the head water. The gas power 
plant will be a 70-в.я.р. gas engine, complete with a suction pro- 
ducer plant. 


Trade in Egypt.—Aocoording to the Egyptian Gazelle, 
the trade of Egypt during last year made most gratifying headway, 
imports and exports both showing very substantial increases. May 
British electrical firms be well to the fore in the great work of 
development wbich has now fairly started. It will be remembered 
that we announced a few months ago that a number of British 
manufacturers, including important electrical companies, had 
established a big organisation to get hold of some of the spoils of 
industry in Egypt. 


German Imports and Exports of Electrical 
Machinery.—There was an increase last year in the importation of 
foreign electrical machinery into Germany, the returas for the 
11 months ending with November last showing a total of 1,310 tons, 
as contrasted with only 805 in the corresponding period of the pre- 
ceding year. On the other band, there was a slight decrease in the 
exports of German electrical machinery—from 12,276 tons in the 
first 11 months of 1904, to 12,164 tons ia the 11 months ending with 
November last. 


French Automobiles.—An electric traction section has 
jast been formed in Paris in connection with the French Automobile 
Club. M. Krieger has been chosen as first president. 


Motor Vehicles for India.—Mesers. Clarkson, Ltd., 
Chelmsford, have lately completed a steam delivery van, intended 
for loads up to 20 cwt., for the Calcutta Electric Supply Corpora- 
tion, Ltd. 


Nodon Patent Electric Valve.—Referring to Mr. 
Boot's article on the Nodon patent electric valve in our last issue, 
Mr. H. Snowdon, of Balfour House, Finsbury Pavement, E.C., 
writes to us stating that this apparatus, of which he is the sole maker, 
will be working at the forthcoming exhibition of the Oounty of 
London Electric Supply Oo., Ltd., at 118 to 122, Holborn, EC, 
from March 20th to April 5th, 1905. The “valve” is made for 
from 50 to 140 volts A C, and in sises from 1 to 100 amperes, ог 
to order. : 


Book Notíces.— Gas and Petroleum Engines. Trans- 
lated and adapted from the French of Henry de Graffigny, and 
edited by A. G. Elliott, B.Sc. Second edition, revised and 
enlarged. London: Whittaker & Co. 1905. Price 2s. 6d.—Beeing 
how much indebte we are to the French for the invention and 
development of the gas and oil engine, any translation of French 
publications must be а valuable addition to our collection of 
scientific literature on the internal combustion motor. The demand 
for а second edition is sufficient proof that the work of Henry de 
Graffigny has been appreciated in this country. While the price at 
which it is issued is low enough to enable all students, draughts- 
men, &c., to avail themselves of the information collected by the 
author, the work is fairly comprehensive, though rather elementary. 
The book contains 146 pages, with 53 clear illustrations, includin 
various classes of gas and oil motors and gas-generating plants, an 
а chapter is devoted to the working principles of the gas engine; 
later, the various cycles adopted by various makers are explained, 
and an additional chapter is added to this edition on Recent 
Improvements," including the Diesel engine. The work is hardly 
up to date in regard to large power gas engines, as the largest 
single cylinder mentioned is said to be of 200 to 350 н.р., while the 
Simplex engines, with cylinders 51 in. diameter, and capable of 
developing 750 H.P. from poor gas, have been in use on the 
Continent and in this country for some time, and since 1890 many 
makers have turned out some really remarkable large power machines 
with one or more cylinders, both single and double-acting, suitable 
for driviag electric generators, blowing-cy lindere, &o. 

“Tools for Engineers and Woodworkers.” By Joseph Horner. 
London: Crosby Lockwood & Son. 9s. net. 

„N Rays“ By R. Blond lot, translated by J. Garcio. London: 
Longmans, Green & Co. 38. 6d. net. 

"The Record of the Special Commission of the International 
Fire Service Congress at Buda-Pesth, 1904.“ Ву Е O. Sachs. 
London: The British Fire Prevention Committee. 5°. 

" Magnetisme et Electricité," By A. Nouguier. Paris: Librairie 
Polytechnique. Fr. 12.50. 

"The Trade Barometer: The Effects of the British Wages Bill 
upon the Prosperity of Trade in the United Kingdom." By Arthur 
Lee. London: Simpkin, Marshall & Co. 2d. 

* The Inventor's Adviser and Manufacturer's Handbook to Patents, 
Designs and Trade Marks." ‘By Reginald Haddan. Sixth edition, 
1905. London: Harrison & Bons. 53. 

"The Indian Textile Journal, Diary and Reference Book, 1905." 
Third edition. Bombay: The Indian Textile Journal Oo. 
1 rupee. 
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Gas Producers for Power Purposes.” By W. A. Tookey. London: 
Percival Marshall & Co. 1s. net. | 

“The Inventors Guide to Patent Law and the New Practice.” 
By James Roberts. London: John Murray. 2s. 6d. net. 

"The Engineer's Year-book of Formule, Rules, Tables, Data 
and Memoranda in Civil, Mechanical and Electrical Engineering 
and 1905." By H. R. Kempe. London: Crosby Lockwood and 

n. 8s, 


Catalogues, Lists, &c.— MR. G. BRAULIK, 217-218, 
Upper Thames Street, E. C., has sent us а copy of his new catalogue 
and price list of his “Eclipse” arc lamps. We would draw atten- 
tion to the fact that these are manufactured in London. А new 
open type flame arc lamp is listed, together with information relat- 
ing to coils, carbons, £c. We have also received а copy of Mr. 
Braulik's latest price list of Eclipse electricity meters, several 
types being illustrated and described. 

We have received from Messes. W. Н. Barnzv & Co, LTD., 
Albion Works, Balford, an illustrated price list of their various 
types of valves. Full details and sectional drawings are given of 
some of these, among which wo note the “ fall-gate” parallel slide 
valves for high pressure or superheated steam, blow off, scum, &.; 
sluice valves for water, gas, &c.; slaice or wedge types for steam 
exhaust, circulating, &o.; exhaust valves, automatic in opening and 
closing with outeide double-acting dash pots, and Foster's patent 
free or automatic valves. i; 

From Messrs. ARTHUR LER & Bros, Lrp., Hay es, Middlesex, 
we have received a pamphlet containing a number of good illustra- 
tions and а short description of their extensive marble and 
slate works at Hayes. The electrical switchboard shop which 
contains special machinery for dealing with this class of work. 
Electrical power is used for operating some of the machine 
tools, and an electric crane of 12 tons capacity is installed. 
Motive power is supplied by the company's own plant, which 
aggregates 135 H.P. 

e Sr. HELENS CABLE Co., Lro., have sent us a nicely priuted 
copy of their new catalogue, which has been issued especially for 
the benefit of those interested, either directly or indirectly, in 
collieries, The good qualities of the Dialite cables are dealt with at 
length in the introduction to the price list. This list should be of 
interest and value to mining engineers. 

From Mzssns. BALCKB & Co., 27, Clement's Lane, E.C., we have 
received a pamphlet, just issued, giving a short description of some 
of their pump specialities. 

Mzssns. О. J. TuHunsFIEDD & Co. have just issued an abridged 
catalogue, а copy of which we have received, which gives some 60 
illustrations of their artistic electric light fittings. . The selection 
embodies several of the company's most recent designs. 

From Musszs. Ep. Benns & Co., Lro., 28, Victoria Street, 
Westminster, and Bolton, a pamphlet has come to hand, entitled 
„ Oheap Steam.” It deals fully with their well-known mechanical 
stoking appliances, and details of tests are given together with 
tables of weights and measurements, properties of steam, combus- 
tion losses, &c. 

We have received from Messrs. Roxcm, Lrp., Hulme, Man- 
chester, a copy of the third and latest edition of an excellently pro- 
duced pamphlet issued by this company, illustrating and describing 
a variety of types of electrically-driven cranes and other appliances 
which they have constructed and erected. A glance through this 
new pamphlet will show the Jarge amount of business done by 
М евгте. Royce in electrical lifting machinery of all kinds, and any- 
one interested in such work would do well to obtain & copy. 

The SALT Laks HaBDwARH Co., Salt Lake City, Utah, have 
sent us а card illustrating the Keller assay balance. 

To meet the requirements of those who experience а need 
for cheaper rubber cables, Messrs. W. T. Grover & Oo, LTD. 
Trafford Park, Manchester, have placed upon the market a 
second quality of lower price, which they recommend for such 
cases where moderate insulation combined with good mechanical 
properties saffice, and where the conditions do not require a 
permanent maintenance of high elasticity of the dielectric. 
For the production of this second or non-association quality of 
cables, a large addition of modern plant has been installed by 
Messrs. Glover to meet the increased demand which they 
anticipate will arise. We have received a copy of the company’s 
new list dealing with their “association” and “ non-associa- 
tion cables.” 


Bankruptcy Proceedings.—A sitting of the London 
Bankruptcy Court was held last week, before Mr. Registrar Giffard, 
for the public examination of Henry Coles, electrical engineer, late 
of 10, York Street, Swansea. The statement of affairs shows gross 
liabitities £3,727, of which £2,986 are unsecured, and expected to 
rank against assets £13. Under examination by Mr. G. Leadam 
Hough, Senior Official Receiver, the debtor stated that the receiving 
order was made against him last September in the Swansea County 
Court. Prior to 1900, he was employed as superintending engineer 
and electrical manager, but in that year he took premises at 
2, College Buildings, Swanses, and started business on his own 
account. Witness only had £69 as capital, but his father had 
promised and rendered financial support as it was required, with 
the result that he was now а creditor for about £700. Asked 
whether the business had ever been a profitable concern, the debtor 
said it was difficult to give a definite reply, as some contracts turned 
out profitable, but others did not. In January, 1904, he removed 
to 10, York Street, Swansea. The business was continued there 
until August, 1904, when the stock and effects were seized 
and sold under executions and a distress for rent. Balance- 
sheets were prepared at regular intervals. The sheet for 


. veniently accessible in the ordinary way. The above compan 


1902 showed an adverse balance of £994, which, by the end of 
1903, had increased to £1,592, and at the present time was 22,973. 
Although insolvent in February, 1903, witness decided not to stop 
but to convert the business into a company at a later date. It was 
proposed to form a company with a capital of £5,000, of which 
£3,000 was to be paid to witness for the goodwill, and out of that 
money he ргоровс to рау bis debte. Тһе gentlemen who were to 
assist him in the conversion quarrelled amongst themselves and the 
scheme fell tbrough. Witness gave the household furniture to his 
wife in August, 1902, ава mark of love and affection. He was 
advised to do so because he had then embarked in business, but 
the furniture had now been sold and the 5 paid away to 
creditors, with his wife's consent. He had drawn about £200 a year 
from the business for his household and personal expenditure. The 
debtor was questioned by Mr. Giles, on behalf of a oreditor, and 
re-examined by his solicitor, Mr. Vant, and he was then allowed to 
pass. 

The case of Henry Arthur White, electrician, lately trading as 
Ridout & Co., came before Mr. Registrar Linklater, at the London 
Bankruptcy Court, on Tuesday, in relation to the debtor's public 
examination. A statement of affairs has been filed, showing total 
liabilities £1,198 16s. 6d. (unsecured £1,148 14». 10d.), and net 
assets £25 5s. 8d. The debtor took over Mr. Ridont’s business in 
March, 1903, and continued it at 45, Highgate Hill, agreeing to pay 
£600 by instalmente for the stock and goodwill. In May, 1903, he 
entered into a contract with the Hornsey Borough Council for 
installing electric light and placing ventilating fans in the Town 
Hall. Owing to the failure, as he alleges, of a creditor to sapply 
materials according to specification, he was unable to complete the 
contract within the allotted time, and was consequently unable to 
obtain a balance of £110 due to him. In June, 1904, he removed 
the stock, which was subsequently sold for £50, which was paid away 
for rent. On the application of Mr. E. 8. Grey, who requires 
further time ifor in on purposes, the examination was 
adjourned for a fortnight. The following are the principal 
creditors, vis. :— 


UNSECURED, ` 
Accessories Manufacturing Co.  .. iR e m .. £4915 2 
Brockie-Pell Arc Lamp, Ltd. ^ 2 5 T as T 64 0 7 
General Electric Co., Queen Victoria Street, Е.С. .. „ 149 б 5 
Redoubt, L. oe ee ee oe oe ee ee ee 600 0 0 


FULLY SECURED, 
London and South-Western Bank (security valued at £70).. £60 1 8 


Electric Lamp Adjasters—The London Electrical 
Fittings Oo., Ltd., of Roberts Works, Hampstead Road, N.W., are 
introducing two very useful novelties for the purpose of fixing and 
remo incandescent lampe, which may be hot or out of ordinary 
reach. The patent adjuster (fig. 1) consists of а wooden stalk provided 


Fia. 1. й 


with four projecting wite prongs, which, aided by a flexible rubber 
pad fixed in the end of the stalk, enable the bulb of the lamp to 
be gripped and turned round. One end of the stalk is provided 
with а socket into which а rod can be fixed, and which enables 
lamps at a considerable elevation to be adjusted. Theabove device 
alone is sufficient for dealing with fixed pendants; for lamps 
which are flexibly suspended and out of reach, the company supplies a 
patent rubber-oovered hook (fig. 2), with which the lampholder can be 
held rigidly while the lamp is being attended to. The latter device 
is also provided with a socket for attaching to a rod of any 
desired length. These adjusters are inexpensive, and will greatly 
economise labour in large buildings, where the lamps are not en 
y 
recently made arrangemente with the Wandsworth Electrical Manu- 
facturing Oo., of Birmingham, to act as their sole agents for the 
London district, 


264 THE ELECTRICAL REVIEW. [Vol 56. No. 1,491, FzenvAnY 17, 1905. 


Fire at Olympia.—With regard to the fire at Olympia 
on Friday night last, it has been stated in the daily Press that the 
fire was caused owing to an electric cable fusing on the stand of 
the United Motor Industries. Messrs. Oliver, Clark & Co. write to us 
saying that this was not во, as the electric lamps were fitted around 
the inside of а showcase, after which the attendante put in several 
celluloid accumulators. These, when placed near the electric 
lamps, at once became heated, and being of a very inflammable 
nature, took fire. 


Trade Announcements.—Mesers. Royce, Ltd., have 
appointed Mr. J. G. Barber to represent them for the sale of their 
various specialities in the Birmingham district. Mr. Barber's tele- 
graphic address is “Royces, Acocks Green,” and his telephone 
number “33, Acocks Green.” We understand that he has had many 
years’ experience of electrical work generally, and is able to advise 
upon all matters pertaining to the electric lighting or driving of 
works, the installation of cranes, &с. : 

Mr. Robert McLaren, who has been engaged for many years in 
the locomotive department of the Central Argentine Railway, has 
now joined the firm of Topping & Seavill, engineers, Rosario, and 
in future the firm will trade as Topping, Seavill & McLaren, engi- 
neers, and agents in the Argentine for Messrs. J. & H. McLaren, 
Midland Engine Works, Leeds. 

Mr. Thomas Browett asks us to state that, having accepted the 
position of manager'of the Diesel Engine Co., Ltd., of 179, Queen 
Victoria Street, E. C., his offices at 6, Old Queen Street, Westminster, 
will be closed at the end of this month, and that a'l letters should 
be sent to him at the Diesel Engine Оо.'в address. 


Dissolutions and Liquidations, — Messrs. H. M. 
Bremner & J. Aitken (Bremner & Aitken, electric light and power 
engineers, Partick). have dissolved partnership. Mr. Bremner will 
attend to debts, &c., and will continue the business. 

The first meetings of creditors and contributories in Peter 
Pilkington, Ltd., are to be held at Preston on February 20th. 

The Electric Tramway Construction and Maintenance Co., at an 
extraordinary general meeting held on February 10th at 79, Queen 
Street, E.O., resolved upon voluntary winding up, Messrs. L. Morse 
and A. J. Paine being appointed liquidators. 

Messrs. W. Hampson and M. W. Wickes (Liverpool Electrical 
Engineering Co,) have dissolved partnership. | 


National Engineering and Trade Lectures.— The 
King has been pleased to accept а copy of Mr. W. H. Maxwell's 
lecture on " British Progress in Municipal Engineerirg" just 
published by Messre. Archibald Constable & Oo., Ltd., and now 
available for reading before technical societies, Chambers of Com- 
merce, and like institutions in all parts of the world. It will be 
remembered that the object of this lecture project, initiated by Mr. 
Ben H. Morgan, is for the promotion and expansion of British 
trade in Colonial and foreign markets, by means of lectures written 
by leading experts, and illustrated by lantern slide views, showing 
the progress which Great Britain bas made in recent years in various 
industries. Copies of the lectures and sets of lantern elides will be 
sent free of charge on loan for reading before responsible societies 
in any part of the world, on application to Mr. Morgan, at Orchard 
House, Westminster. 


Ferranti Switchgear. — Messrs. Ferranti, Ltd., have 
recently completed switchboards or extensions for Paisley, Wake- 
field, Watford, Exeter, Hornsey, Loughborough, South Metro- 
politan Electric Supply Co., Sydenham, Great Central Railway, 
Gorton, Partick, Johannesburg, Borneo, and Bloemfontein. 
Amongst the switchboards at present under way in their works are 
the following:—Portmadoc: E. H. T. three-phase 10,000—12,0CO0 
volt switchgear for main station and nine sub-stations, operating in 
conjunction with the Portmadoc-Oarnarvon Railway, which utilises 
H.T. overhead transmission lines. (This, we understand, is the first 
installation of its kind in Great Britain.) Indian State Railways: 
D.C. and A C. three-phase switchgear, to be installed for use in con- 
junction with the Oudh and Rohilkhand railways. Sydney: Exten- 
sion to н. and L.T. D.C. and 4.0. switchboards, comprising additions at 
main generating station, and 16 sub-station boards. Henry Tate: 
Two L.T. 4.0. switchboards for Messrs. Henry Tate & Bons, sugar 
refiners, one for Liverpool and one for London works, together with 
a large number of distribution boards. Also switchgear for Ply- 
mouth and Handsworth. 


Killarney Electric Light Works.—In the Chancery 
Division, before the Master of the Rolls, the matter of the 
Callender’s Cable and Construction Oo., Ltd., v. the Killarney 
Electric Lighting Co. was again before the Court to receive tenders 
for the sale of the estate as a going concern. The Master of the 
Rolls said he would accept Mr. Ryan’s offer of £615. Mr. Roche, 
as representing some of the principal merchants in Killarney, said 
he hoped the present plant would be left intact. 


LIGHTING AND POWER NOTES. 


Australia.— Ѕүрмеү. — The electrical engineer has 
reported tothe City Council, that its borrowing powers are £250,000. 
Of this amount there remains roughly a balance of £20,000 
available to carry out additional works. When the £250,000 
has been expended, the capital cost per kilowatt of plant installed 
will be between £80 and £100. Melbourne, with a plant of very 
similar size, has spent £130 per kilowatt. In the original estimate 


a sale of 2,400,000 units per annum was provided for, with the 
machinery fully leaded. So far this estimate is confirmed by the 
results obtained. 


Barmouth.—The B. of T. has revoked the electric 
lighting order of 1900. 


Bedlingtonshire.—The U.D.C. has asked the Northern 
Counties Electricity Supply Co. to quote for a supply of energy for 
lighting the district. 


Bedwellty.— The Board of Guardians has resolved to 
accept the offer of the Tredegar Coal and Iron Co , for а supply of 
energy to the workhouse, at 44d. per В.Т. unit. 


Birkenhead.—The Tranmere Bay Development Co. 
has placed a contract for a gas-driven electric installation for its 
extensive new shipbuilding yard, now under construction on Tran- 
mere foreshore. е gas plant is to be of 6,000-m.P. capacity, and 
the larger portion of the gas generated is intended for firing 
furnaces. 


Bo'ness.—The electricity works of the burgh were 
opened on the 6th inst., the contractore for the work being the 
National Electric Construction Co., Ltd. The generating station 
is situated at about the centre of the town. It contains a boiler 
house, engine room, battery room, test room, offices and stores. 
The plant installed consiste of two water-tube boilers supplied by 
Heenan & Froude, and arranged for a working pressure of 
160 lbs. per sq. in, with an evaporative capacity of 7,000 Ibs. 
of water per hour. А 96-tabe Green economiser, two Weir 
feed - pumps, two direct-coupled, high-speed, single- acting 
Paxman-Lancashire Dynamo Oo. steam dynamos, each of 100 Ew., 
a balancer, motor-generators for battery charging, and milking 
boosters bave also been put down. The switchboard is arranged for 
the three-wire system, provision being made for spare feeders. An 
8-ton crane by Messrs. Carrick & Ritchie is installed in the engine 
room. The battery consists of 256 Chloride cells with a capacity of 400 
ampere-hours at а 5-һопт rate. The feeders are drawn into porce- 
lain ducts with spare ways for extensions; the distributors are laid 
solid. All areof the British I. & H. Cables’ manufacture. The total 
length of mains laid, including feeders and distribators, exclusive 
of strect lighting and house services, is over 9 miles, and the number 
of 8 c.P. lamps ready for connection is 1,700. The principal streets 
will be lighted by arc and Nernst lamps, each giving respectively 
about 1,200 o.P. and 80 с.р., and Nernst and incandescent lamps will 
be used in the side streets as soon as the Council's contract with the 
Gas Co. expires. The total cost of the works amounts to £25,000. 
Collieries in the district are negotiating for a supply of energy for 
power purposes. 

Buncrana, Derry.—4A private electric lighting plant is 
about to be put down, comprising two 60-н.р. water turbo- 
generators, and a 70-н.р. gas engine, with Dowson gas plant for 
running the supply during the dry season. 


Burslem.—The price of energy for motive power has 
been fixed by the T.C. at 2d. per unit, or, at the option of the 
Council, 10s. per quarter per B E P. installed, and 14d. per unit. 


Сатђогпе, — Меввгв. Edmundson's travelling electrical 
exbibition is, we understand, to encamp at Messrs. R. Stephens and 
Sons’ foundry in this town some time in March. Tbe proceeds will be 
given to the Miners' Hospital. 


Cheltenham.—Notice has been given that the follow- 
ing resolution will be put at the next monthly meeting of the T.C. :— 
“ Owing to the serious increase in the rates, largely dueto the electric 
light undertaking, the time bas come һер, in the best interests of the 
ratepayers, (1) the cost of the staff of the depariment should be 
reduced by notice to the present chief electrical engineer of а reduc- 
tion of salary by £200 per annum, (2) by the transference of the 
office of the department and any necessary portion of the clerical 
work to the borough aocountant's office.” 


Continental Notes,—SParw.—The Alquife Mines and 
Railway Co. is putting down a water-power plant at Jerez del Mar- 
quesado, on the River Alcasar, to generate electricity to the extent 
of 300 KH. r. The energy is to be transmitted a distance of five mild 
to the new ore-calcining works of the company, now being erected 
near the starting point of the Alquife-La Calahorra Railway. 

GrRMANY.—À municipal electricity works is to be erected at 


Kreusnach. 
Bzroru« (@нккт).—Ап estimate of the cost of providing 15 
electric cranes at the outer harbour has been approved by the 


aathorities. 

Devonport.—The T.C. has received from the L.G.B. 
sanction to borrow £7,958 for the provision of additional plant at 
the electricity works. 

Dublin.—The L.G.B. has written to the Corporation 
respecting the inquiry held recently into the application to borrow 
£21,000 for extensions at the Pigeon House station, which is not 
satisfactory from the Corporstion's point of view. We hope to 
publish details next week. 

Dunfermline.—The T.C. has resolved to apply to the 
B. of T. for a prov. order authorising it to supply electricity within 
the burgh for lighting and power purposes. 

Epsom.—For the quarter ended December 81et last, 
23,220 unite (estimated) were supplied for public lighting, 20,723 


for private lighting, and 301 for power. The income for the quarter 
was £307 from public lighting, and from private lighting £573. 


— — — M iain — —— ——— —— — — — 
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The Council recently considered a scheme for adopting electrical 
instead of steam pumping at the municipal waterworks. Mr. Martin 
Roberts, an expert appointed, showed that for the last complete 
year the water pumped amounted to 144,094,650 gallons; that the 
cost of direct steam pumping, exclusive of salaries and all capital 
charges, was 2:22d. per 1,000 gallons. He contrasted the cost of 
stesm pumping with that by electricity at 1d. per unit, working out 
at 3d. per 1,000 gallons with a centrifugal pump, and with a recipro- 
cating pump, 2°70d. It was further stated that energy could not be 
supplied at 1d. per unit. The Council decided, by a majority of 
one, not to adopt electrical pamping. 


Gillingham (Kent).—The T.C. bas adopted a free 


Wiring scheme in connection with the electricity undertaking. 


Glasgow.—On the application of the Clyde Valley Elec- 
trical Power Co., the Olyde Navigation Trustees have appointed a 
joint sob-Committee to reconsider the question of providing an 
electrical installaticn of their own at the Clydebank Dock. 


Grantham.—4n electrical exhibition, arranged by the 
Urban Electric Supply Co. was, we understand, to be opened in the 
Wharf Road Hall yesterday. 


Gravesend.—The T.C. has applied to the L.G.B. for 
sanction to borrow £4,500 for laying mains. The Electricity Com- 
mittee has circulated a statement, in which it is contended that but 
for litigation and other exceptional causes, the sum of £2,890, which 
had to be provided out of the rates to cover the deficiency on the 
= year's wirkivg, would have been reduced to £787, or 1jd. 
in the £. 

The Corporation has received notices of objection to its applica- 
tion for tbe extension of the E.L. area to Nortbfleet, from North- 
fleet U.D.C., Gravesend and Milton Waterworks Co., Gravesend and 
Milton Gas Co., Northfleet and Greenhithe Gas Co, Associated 
Portland Cement Manufacturers, Ltd., South-Eastern and Chatham 
and Dover Railway Co., and the Gravesend and Northfleet Electric 
Tramways, Ltd. 

Guildford.—According toa communication by Mr. H. F. 
Phillips, of Guildford Electrical Works, to the Surrey Times, it 
appears that the engineer to the local electric supply company 
requested the а Corporation, when it recently considered the 
termination of the agreement with the gas company for lighting the 
town, to allow the electric supply company an opportunity to 
tender. This the T.C. granted, the number of public lamps, 
- including the newly-added area, being about 617. The price quoted by 
the gas company was £3 7s. 6d. per lamp per annum for the existing 
lamps, about 400; and £3 10s. each per annum for new lamps, the 
extra 2a. 6d. to cover cost of mains, &c. The directors of the elec- 
tric supply company, however, said that they were not in a position 
to undertake street lighting, and that the letter from the engineer 
was unauthorised by them. The gas company seeing that it had no 
competitor after all, revised its tender, increasing the prices to 
£3 10s, and £3 15s. per lamp per annum respectively. The Council 
is now urged to adopt a municipal electric supply scheme, in con- 
nection with a refuse destructor for which a site has already been 
obtained. There surely is a serious lack of business enterprise 
on the part of the electricity supply company, especially in view of 
the fact that the Council could offer & good day-load, at the 
Drummond Road, Stoughton Road, and Shatford pumping stations, 
and at the town mills. 

Horsforth.—The U.D.C. has decided to take steps to 
ascertain the probable number of consumers of electricity, before 


entering into а suggested arrangement for а supply of energy in 
bulk, with the Yorkshire Electric Power Co. 


Horsham.—The U.D.C. has applied for a loan of 
£4,500 for electric lighting purposes, this including £400 for free 
wiring. 

Hove.—The T.C. has fixed the price of energy to con- 
sumers at Aldrington, at 7d. and 4d. per unit, one hour's maximum 
demand. 

Huddersfield.—The Corporation has resolved to push 
the sale of energy for power purposes, and to give commission on 
the cost of motors, to any contractor who sball arrange for the fixing 
of ‘them, and has decided to distribute a sum equal to the com- 
mission upon all motors fixed, pro rata, to the number arranged by 
each contractor, the applications for which motors have not been 
handed in by auy contractor. The borough electrical engineer has 
been instructed to extend the mains to Golcar so as to supply the 
area defined by the Golcar E.L. Order. 

The Corporation’s electricity accounts for tbe year ended 
December 3ist last, show a surplus of £3,875, after allowing for 
interest, redemption charges, and the repayment of the instalment 
of loan from the Public Works Board. The Committee bas 
resolved that the surplus, together with £2,111 from the depreciation 
and contingency account be transferred to the borough fund, in aid 
of the rates for 1905-6, by way of refunding the amount received 
from the borough rate towards deficiencies in the revenue account 
for the three years 1893-4-5, amounting to £5,9&6. This will 
reduce the depreciation and contingencies fund from £11,854 to 
£9,743. 

Iifracombe.— The electrical exhibition recently held 
under the auspices of the Electric Light and Power Oo. (Messrs. 
Edmundson 8), proved very successful, the sums paid for admission 
amounting to £64, which was presented by the company to the local 
hospital. 


Irvine.—At a meeting of the ratepayers, a resolution 
was passed objecting to the T.O. proceeding with an electric light- 
ing echeme forthe burgh. 


Keighley.—The T.C. has resolved to expend £4,480 on 
extensions at the electricity works, 


Lancashire.—The Lancashire Electric Power Co. has 
completed its generating station at Outwood, Radcliffe and 
has commenced to lay mains for supply in bulk to various townships, 
one being along the Rossendale Valley and another vid Swinton 
and Pendlebury— which local authority has already signed an agree- 
ment to take energy— proceeding by Kearsley, Little Hulton, and 
Westhoughton to the Wigan colliery district. 


Lendon.—Istincton.—The Electric Lighting Com- 
mittee of the B.C. was informed by the electrical engineer that a 
failure of the electric light in a portion of Highbury New Park on 
the 25th ult., in consequence of which the thoroughfare was left in 
darkness for some time, was due to atmospheric conditions, but 
that steps would be taken to prevent a recurrence of the failure. 
Upon the advice of the electrical engineer it bas been decided 
(subject to the usual sanction) to obtain, at an estimated cost of 
£112, а Graham-Morton mechanical ash elevator for the generating 
station. This will, it is believed, save £75 per annum in labour. 
Application із to be made to the B. of T. for coneent to enter into 
an agreement with the Btoke Newington BC. to supply at the 
ordinary rates, electrical energy for six 92,000-c.p., віх 500-0.р. and 
about 50 8-0.р. lamps, for premises on the north-east side of Black- 
stock Road. 

MARYLEBONE.—The Electric Supply Committee, on Tuesday last, 
presented a report stating that it estimates a deficiency of £12,050 
—a debit balance on revenue account to March 31st next of £6,050, 
and an additional £6,000 deficiency up to September 30th next. 
This latter figure is on the assumption that the Metropolitan Electric 
Supply Co. will continue to supply the B.C. until September, this 
being done owing to the fact that it is not practicable to estimate 
the cost of supply till that date—it depending entirely upon the 
rate at which consumers can be transferred to the Council’s new 
source of supply. It has been decided to transfer this deficiency to 
& suspense account. The Committee states that, nevertheless, it 
hopes that the changing over of consumers to its generating 
station may begin by May next, and in view of the probable 
opening of the station in May, the Committee ask sanction for an 
expenditure of £15,000 as deemed advisable by the consulting 
engineer, to meet the costs incurred in providing supply. The 
Finance Committee assented to the Electric Supply Committee's 
proposals, and stated that a material portion of the £6,050 deficit 
up to March next is on the stamp on the mortgage of £1,415,000. 
The B. of T. has fixed the date for the commencement of the 
Council's 1901 Order to come into operation, and the consulting 
engineer has submitted certificates for payments to be made to the 
Bt. Helens Cable Co., Ltd., of £3,940 and £23,992, being 60 per 
5 the value of cables delivered by tbe company and now in 

e stores. ; ` 


Mexborough.—A L. G. B. inquiry was held recently, 
relative to the application of the U.D.C. for а loan of £4,000 for 
E.L. purposes, There was no opposition. 


Ormesby.—The U.D.C. has opened negotiations with 
the Cargo Fieet Iron Co. for а supply of energy in bulk. 


Pontardawe.—The R. D. C. is advertising for an elec- 
trical engineer, to report on & scheme for lighting the district by 
electricity for public and private use. 


Plymouth.—The price for energy consumed between 
midnight and 6 a.m. is to be, as from the commencement of the 
next financial year, 3d. per unit; for power purposes the price is 
reduced to 2d. per unit instead of 23d. 


Portsmouth.—Messrs. Kincaid, Waller, Manville and 
Dawson bave presented a report to tbe Electric Lighting Com- 
mittee of the T.C., embodying a plan for alterations and extensions 
at the generating station, and have submitted the approximate cost 
of the work as follows :—8Bteel chimney shaft, lined throughout with 
firebrick, 11 ft. internal diameter at the top, with brick base sup- 
ported on concrete and steel foundations, height above firing floor 
level, 200 ft., £4,300; alterations to existing flues, forming new 
flues, with alterations to arrangement of economisers, £485; new 
pump room, £420; foundations for water-softening plant, £35; 
yemoving part of the existing economiser, altering and adding to 
existing feed-pipes, &c., £350; 20,000-gallon cast-iron feed-tank, fixed 
and connected to existing suction pipes, £650; water-softening 
plant, capacity 7,000 gallons per hour, £750; engineering and con- 
tingencies, 10 per cent. on £6,990, £699; total, £7,689. It was 
suggested that the work should be completed by next winter, and 
should be put in hand without delay. On the recommendation of 


‘the Committee, the T.C. has decided that application be made to the 


L.G.B. for sanction to borrow £8,000 for carrying out the works 
proposed in the report. 

St. Helens.— The Electricity Committee has decided to 
give ап optional charge to large consumers of energy for power, 
of 2d. per unit up to 2,000 units per month, and 1d. per unit 
beyond. 

Sheffield.—The Corporation E.L. Committee has recom- 
mended the Т.О. to give six months’ notice to terminate the engage- 
ment of Mr. Robert Hammond, consulting engineer to the E.L. 
department. 

Slaithwaite,—The clerk has been instructed to obtain 
information as to the cost of providing electric lighting for the 
streets. 
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Southport.—The Electricity Committee has decided to 
hire out aro lamps at а rental of £1 per annum, and to repair and 
maintain them at an additional cost of £1 per annum, carbons to' be 
paid for at 4s. 6d. per dozen pairs. 


South Wales.— At а recent meeting the South Wales 
E.P.D. Oo. unanimously approved the Bill to transfer to the com- 
pany the undertaking of the Carmarthenshire Electrical Power Co. 


Sussex.—The U.D.O's. of Shoreham, Southwick and 
Portelade have agreed to take the necessary steps jointly, to obtain 
a prov. order for E.L. The object of this step is to secure favour- 
able terms with Brighton, or any other body, for a supply of 
energy, instead of some authority making a handsome profit out of 
them.” 


Tamworth.—The R.D.C. has sealed a petition against 
the Bill of the Shropshire and Worcestershire Electric Power Oo. 


Walsall.—The balance-sheet of the Corporation elec- 
tricity undertaking bas been issued, and shows that after paying 
interest and sinking fund, the profit on the year's working is £1,061, 
as compared with £316 for the previous year. It has been decided 
Hi пе Electricity Committee to carry the net profit to the reserve 

und. 

The E. L. Committee bas recommended the Corporation to extend 
the electric mains along Lysways Street, Mellish Road, Whittimere 
Street, Rushall Street, Lichüeld Street, and Stafford Street at an 
estimated cost of £1,766. 


West Hartlepool.—Sanction to raise a loan of £13,310 
for B.L. purposee, has been received by the T.O. 


Windsor.—The T.C. has resolved to raise no objection to 
the application of the Windsor Electrical Installation Oo. for powers 
to supply energy to Clewer Without and Old Windsor. 


Worcester.—Mr. T. H. Birrell, chief assistant, reports 
а loss of £1,221 during the past year. A deficiency of 2670 was 
anticipated by the late Mr. C. J. Sutherland, but owing to an excep- 
tionally bad supply of water-power, this bas been exceeded. Mr. 
Birrell states that since the starting of the Powick station there has 
never been so little assistance obtained from water power as 
during the past year. There wasa flood in February which lasted 
26 days, the turbines then being useless. In May the water supply 
commenced to fail, and from June 2nd to December 21st a continual 
drought existed. The units generated last year by water power 
were 110,744 less than in 1903 ; 85,000 units more were generated 
in 1903 than in 1904 by steam and water power combined, and there 
was an increased coal bill of £101 to generate 85,000 units less. 


ipsis was also a reduced revenue of £337 from the waterworks 
motors. 


Wrexhain.— At a special meeting of the T.C. to inquire 
into the charges against the electrical engineer, to which we referred 
in our issue of February 3rd, and Mr. James Wallace, another 
member of the staff, 16 was decided to accept the statements 
that Mr. Billery had made with regard to some work as correct. 
Mr. Wallace has, we understand, resigned. 


TRAMWAY AND RAILWAY NOTES. 


Aston Manor.—The T.C. on 10th inst. adopted a 
report of the Public Works Committee embracing a ssheme which 
had been prepared by their consulting engineer, Mr. Robert Green 
for the reconstruction of the remaining tramways within the 
borongb, including s‘reet improvements. The estimate as approved 
is £63,270, and includes, besides electrical work, the paving of 
High Street, Six Ways, Birchfield Road, Lovells Road and Witton 
Road. The scheme for Wheeler Street is in abeyance at present, 
as it is the intention to equip it in the same way as the Birmingham 
end of the same thoroughfare. The permanent way will be single 
track, ав Bí presenf, with passing places, but the latter will be 
practically doubled on the engineer's recommendation. The 
narro «ness of the various thoroughfares prohibits the use of double 
track. The generating plant necessary is now practically complete, 
ав the Council'a instructions for it were рамей some six months 
ago, when the General Electric Co. obtained the contract for exten- 
sions to present plant. 


Belfast.—The Corporation has just effected a loan of one 
million sterling for the purchase and conversion of the tramway 
system. The loan has been arranged with the Union and Smith's 
Bank, London, at 34 per cent, and the price is £98 per £100, 


with an underwriting commission of 1 per cent. The ful 
will be 1} millions sterling. i e full issue 


Birmingham,—Major Druitt, R.E., was to inspect the 
Small Heath electric tram route yesterday. 'The company, which 
bas practically two years’ lease of the route unexpired, will still 
work the route, and will put on 30 cars immediately sanction ia 


obtained. The company is also supplying ene for thi 
its Yardley power station, pplying energy ls route from 


Darlaston.—At a meeting of the U. D. C. last week a 
letter was read from the B. of T., intimating that the South 
Staffordshire Tramway (Lessee) Co. had applied for a renewal for 
12 months of the Board’s consent to the use of electrical traction 
on the line worked by the company in Wednesbury, Walsall and 
Darlaston. Asa result of the discussion which followed the read- 
ing of the letter, no objection was offered to the renewal of the 
licence, but serious complaint was made about the cars, the wretched 
state of the tramway track, the defective state of the lines, and so 
forth. It was suggested that the B. of T. should remonstrate with 
the company on these matters. 


Lancashire and Yorkshire Railway.—At the half- 
yearly meeting Bir George Armytage, speaking of the electrifica- 
tion of the Liverpool and Bouthport line, remarked that during the 
half-year they had been gradually completing the service. The 
increase in the traffic had far exceeded the most sanguine expecta- 
tions of the dírectore. In the month of December only, when the 
dense fogs occurred, they had an increase of 104,000 passengers on 
thie section. 

Beveral improvements have recently been carried out on the rail- 
way. Extra fencing has been erected near the Birkdale Station, and 
in regard to the carriages a trial has been made with two doors open- 
ing at the centre, instead of one, and it has been found to be an 
improvement. Oa Friday, February 10th, the eleventh set of eleotric 
trains commenced running on this railway. It requires 12 sets 
to work the full and complete service, and one or two steam trains 
are, therefore, still needed. It is expected that the twelfth and 
last set will be added shortly. The electric and accelerated service 
bas proved very popular, aud tbe traffic is consequently increasing 
all along the line, the facilities for getting to the intermediate 
stations being greatly appreciated. As a safeguard, the Lancashire 
and Yorkshire, on the 10th inst., commenced to erect spiked iron 
unclimbable fencing in place of the wooden partitions that used to 
exist on certain parts of the railway which has been electrified. The 
new type of fehcing will keep dogs from getting through, and will 
prevent persons climbing over on to the live rail. A considerable 
number of dogs have been electrocuted, bat the new fencing will 
keep the dogs off the metals, unless they get in from the level 
crossings. 


Liversedge.—aA collision occurred on the British Electric 
Traction Co.'s tramway at Liversedge, last week. А car jumped the 


points and dashed into one coming in the opposite direction. The 


fronts of both cars were badly smashed. One of the drivers 
received an incised wound on the forehead. One of the condactors 
и knocked down, and several passengers also complained of slight 
njuries. 


Newcastle-on-Tyne.—The estimates for the year ending 
March 31st, 1906, have just been issued by Mr. T. P. Easton, the 
acting general manager. He states that he has based his figures on 
the cost of working at the present time, which he estimates to be 
6 75d. per car-mile, or about £2,220 per week. These figures, on 
being compared with the working costs of other systems similar to 
Newcastle-on-Tyne, are still high, notwithetanding the economies 
that have bsen brought about within the past few months. This, 
Mr. Easton says, is largely accounted for by the fact that the cost of 
working the traffic department comes out at 3:89d. per car-mile. 
The following figures show that this amount is excessive :— 


Glasgow traffle expenses “+ oe 2:894. per car-mile. 
Balford 10 ú RA a 2024. „ - 
Liverpool + үз 3 ie 297d. „ T 
Nottingham „, n vi ae 8'01d. „ " 
Leeds 17 77 T T 8:8d. „ " 
Manchester ,, "n ә T 8:364. „ 77 
Bheftleld ii vi T s 8 ча, 


Newcastle „, T 8:89d. 


Mr. Easton continues: “The average traffic receipts for 45 
weeks of the present year equal £3,660 per week, upon which 
figure I have based my calculations to arrive at the estimated traffic 
receipts (£190,320) for the ensuing year. By the addition of the 
receipts receivable from the Lighting Committee, the amount is 
brought up to £194,737." The estimated expenditure is put down 
at £115,265, so that the balance is £79,472. The sum of £10,131, 
representing the estimated expenditure for repairs aud renewals to . 
the tramway track, must be added to the expenditure given above, 
making а total of £125,396. This reduces the balance to £69,341, 
out of which is to be taken the sum of £67,142, the estimated 
amount for interest and redemption. This brings the balance to 
£2,199. 


Manchester.— On February 8th the Corporation decided 
to adopt a parcels carrying scheme on the electric tramways of the 
city. Parcels will be dispatched every quarter of an hour, and 
taken to their destinations by boys or in carta. The charge for the 
inside area will be 2d. to 6d. for 14 lb. and 112 Ib. respectively, 
and delivery in the outside area will be from 3d. to 8d. for those 
weights. On 7th inst. the Tramways Committee decided to give 
an order for two motor-omnibuses, which, if successful, will 
supersede the horse-drawn vehicles which now ply on the Northen- 
den, Cheadle and Chorlton-cum-Hardy routes. The petrol-driven 
buses will be tried on the route from Northenden to Palatine 
Road, Withington. 


Partick.—At a meeting of the T.C. particulars of the 
deadlock with the Glasgow Tramway Committee over the electric 
tramway extensions were made known. The Tramway Committee 
purposed lowering the levels of Dambarton Road under two railway 
bridges, go as to allow covered care to pass underneath, and to con- 
struct new tramways along several roads. The Partick authorities 
asked the Tramway Committee to carry out and maintain cer- 
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tein necessary drainage. The Corporation offered to put in some 
gullies, but declined to maintain them or the connecting draine, 


London.—Lonpon County CouNcm.—At the meeting 
on Tuesday a statement was submitted, giving the cost of settling 
claims in respect of accidents in connection with the Council's 
electric tramways for the nine months ended December 31st, 1904. 
It appeared that the actual expenditure for that period had been 
£6,400, and on this basis the oatlay for the year 1904-05 would 
probably be about £8,533, whereas the amount provided in the 
estimates for this purpose was £10,000 for the year. The cost for 
the nine months worked out at 188d. per car-mile, as compared 
with 264d. in 1903.04. 

The Highways Committee reported tbat in addition to the use of 
condensed steam, and the water obtained from the artesian well, for 
the supply of water for feeding the boilers at the Greenwich 
generating station, arrangements had been made for procaring an 
independent supply of water from the Metropolitan Water Board in 
the event of any portion of the condensing plant temporarily break- 
ing down. The Board bad undertaken to deliver the water 
required at a quarterly rent of £25, and the payment of that sum 
would entitle the Council to take a total of 736,000 gallons a quarter 
at a rate of supply not exceeding 25,000 gallons an hour, and for 
any additiooal quantity required, the Council would have to pay а 
further 74d. per thousand gallons. 

The Parks Committee stated with regard to the arbitration in the 
matter of the easement affecting the Victoria Embankment Gardens 
to be acquired by the Metropolitan District Railway Co., in oon- 
nection with the construction by it of an electric sub-station adjoin- 
ing its Charing Cross station, that the arbitrator, Mr. Howard Martin, 
had issued his award under which the company must pay tothe 
Council £1,700 as representing the value of the easement in question, 
with interest on this sum, from September 14th, 1903. 


Plymouth.—The T.C. has received from the L.G.B. 
sanction to raise the loan of £6,450 for the construction of an elec- 
tric tramway in Saltash Road, and the electrification of the Coburg 
Btreet and Pouud Btreet track. 


Sunderland.—At the meeting of the T.C. on the 
8th inst., Mr. T. Summerbell, the chairman of the Tramways Com- 
mittee, atated that the Committee had decided to appeal to Quarter 

. Sessions against the assessment of the tramways. He regretted 
this because it would place them in conflict with another authority, 
and the interests of the ratepayers would be affected, no matter 
which side lost the appeal. He thought it was witbin their right 
to know how the percentages on which the assessment was bassd 
were made up. ‘Ihe Assesement Committee refuced to give them 
the information, and they had no alternative but to go to Quarter 
Sessions. 

A statement was recently made by the Town Clerk of Sanderland 
to tbe local Press as follows: — When the Corporation decided to 
give notice of appeal the assessment stood at £14,129; afterwards 
an alteration was made to £13,129, on the grounds that the former 
was based on the accounts of the system for the year ending Marcb, 
1903, and the latter for 1904. But the peculiarity as regards this 
alteration is that the receipts which formed the starting basis of 
these assessments were in 1903 £59,284, whilst in 1904 they were 
£62,597, so that as the income grew the assersment decreased. 
Then on the 2nd inst. the further reduction was made on the same 
basis of 1904 from £13,650 to £11,000. The Corporation contends 
tbat the Assessment Committee has no sure, solid and abiding 
foundation on which it bases its assessment of such undertakings, 
апа that these repeated reductions and alterations of position are 
clear proof of this contention. 
Committee in its own decisions is shown by its actions in another 
respect. Whilst the Corporation has throughout placed every 
fipure of its accounts at the disposal of the Committee, it 
only with great difficulty obtained from the latter the details of 
the first and second altered assessments, but as to the third (that 
for £11,090) upon being at once asked for the like information, the 
Committee replied that it had already decided not to give it, as 
that would be giving away its саве, а truly extraordinary adinis- 
sion, indicating how weak the case is felt to be. 


Tramway Incidents in Court. — At the Bristol 
County Court on the lst inst., the Bath Electric Tramwaye, Ltd., 
were sued for £150 damages for the loss of a horse, It appeared 
that plaintiff's horte was being led down a narrow thoroughfare, 
&nd was overtaken by а car. The horse by some means got in 
front of the latter, and was so severely damaged that it had to be 
killed. The jury found a verdict for the plaintiff for the amount 
claimed, attributing the accident to the car driver failing to keep 
& proper look-out. 

At the Manchester County Court, on the 13:h inst, Mrs. Grace 
Allcock was awarded 3 guineas and costs against Messre. Sutton and 
Co., carriers, for damages received through defendants’ van 
becoming entangled with the trolley rope of a car on which she 
was riding. 

At Longton, on the 13th inst., Esau Oakes was charged by the 
Potteries Electric Traction Co. for having removed the trolley pole 
from the wires when the car was being driven up High Street on the 
28th ult. Defendant pleaded that he was drunk at the time. He 
was fined £3 and costa. 


Wolverhampton. — The Tiamways Committee has 
decided not to lay down a tramway in Victoria Street, Worcester 
Street, and Lea Road, to the borough boundary at Renn Fields, 
but to serve the locality by means of motor buses. The t«tal 
inclusive capital cost of a tramway wovld be approximately 
£17,455, whilst the total capital expenditure involved in initiating 


The absence of confidence by the . 


& motor-omnibus service to give the same car-mileage would be 
approximately as follows :—Three double-deck motor-omnibuses to 
carry 36 passengers, at £950 — £2,850; allow for petrol storage 
tanks, &c., at сат depot, £200; total, £3,050. The Committee has 
instructed the engineer to prepare specifications and obtain tenders 
for three double-deck petrol omnibuses. Each ’bus will be pro- 
vided with a 30-вн.р. petrol engine, and will be capable of a 
maximum speed of 14 miles per hour. The recommendation is 
under consideration, though it is stated that there is no doubt 
that it will be finally adopted. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.— Yesterday a report was to be 
laid before the T.C. regarding the expenditure on the telephone 
system in excess of Mr. Bennett's estimate, which amounted to 
£6,217. The report, which was signed by Mr. D. J. Barnes, engi- 
neer and manager, recommended that sanction be obtained from 
the L.G.B. to a loan of thisamount. There were a total of 1,709 
completed lines, and 1,229 partially-completed lines, and the spares 
were во few that it was imperative to supplement the underground 
cables in Hove at once in every direction, and a loan of £5,400 
was recommended for this purpose. The net profit was estimated 
at £80 per month. 


Cable Codes.— On July 1st last the new Rules and 
Regulations, passed at the London Telegraph Conference in 1903, 
came into force, and bave now, therefore, been on trial for seven 
months. The attitude taken up by us as to charging for telegrams, 
and especially as to the regulation whereby the combination of 
ten letters was permissible во long as they were pronounceable 
according to any of the authorised languages, was unmistakable, 
and there was no hesitation on our part in stating that the regulation 
paved the way for as much confusion in the future as in the past; 
and, so far as we can learn, there is much friction existing between 
companies, the public, and every other department concerned. Let 
us assume that а code telegram is handed in containing such words 
as " Meryxmas," VIadostock and “ Africapunt." The rule pro- 
vides that these three words must be charged as eix words, viz., 
" Merry Xmas," ''Viadivostock (12 letters) and Africa Punt." 
When challenged, the sender claims that they are code words or 
pronounceable groups of letters not exceeding 10 in number, and 
here we have a deadlock. Government lines adhere strictly to the 
rules, and companies probably give a broader definition; all are 
equally in order, but the rule is во wide, and so much is left un- 
decided, that it seems absolutely unworkable without friction, and, 
therefore, it becomes an impracticable rule. We would say once 
more that the best way to obtain a definite rule is either to compile 
and issue a vocabulary of authorised combinations least liable to 
error in transmission—probably best on the Nicolson” system 
or charge “ per letter" and take in everything that comes along, 
only advising the sender that the more mixed it is made, the less 
chance he gives to the operator to transmit bis telegram correctly. 


Taxing Cables. — A Honolulu dispatch to the 
Chronicle, Halifax, N. S., states that the Supreme Court of Hawaii has 
decided that the 6 miles of trans-Pacific cable, within the 3-mile 
limit below low water mark, is taxable as personal property. The 
company made no return of the cable. The assessor valued it at 
$42,800, and the Supreme Court at $16,C00. 


Telegraphic Interruptions and Repairs :— 


CABLES, Im?TERRUPTED, REPAIRED. 


Trinidad-Demerara (No. 1) .. t aie e. Aug. 26,1901 .. ә 
vominica-Martunique .. - M ee oo May 7, 100 ee oe 
Bt. Lucia-Martinique .. ee ie oe „„ Мау 7, 19028 .. ee 
ak fa pags ais oe m T 
Reissa-Issa (Yemen) Camaran T ec 0 
Таша Tangi ee k Ne * aki 

vostok- as ee ee 
Closed | bors Arthur-Ch fu ee ee ee ee M 
Paramaribo-Cayenne ee ees oe ee 
Jamaica-Colon ees oe ee s. 
Marmaritza-Rhodes d 
Martinique-Paramaribo 


LANDLINES, 
Cartagena-Baranquilla 5% - ee Dec. 8, 1900 Feb. 10 
Puerto-Barrios ee ee ee ee ee ee July 28, 1002 ee ee 
Kertch-Soutehoum. oe oe te ee ee Sept. 27, 1904 ee es 
Rome-Pera.. ео ees ee ee Jan. 27, 1905 ee ee 


Bhamo route beyond Tali .. s a .. Jan. 15, 1905 .. $a 
Newfoundiand—all places in the interior . 10, vx Se 
Fao route beyond Bassora .. px oe .. Feb. 13, 1905 


Telephone Disputes.—At tbe Tunbridge Wells County 
Court on the 8th inst., the case of the National Telephone Co. v. 
Ernest Booker was heard. The plaintiffs claimed £4 бе. 4d. for the 
use of telephone and party-line fees. It appeared that although 
they disconnected defendant in February, a claim had been put in 
up to May. After a lengtby argument, his Honour decided that 
disconnecting the service of & subscriber was identical with ter- 
minating the contract, and it precluded any subsequent claim for 
further payments, во the claim was dismissed. Leave to appeal was 
declined, unless the company paid costs. In the Aberdeen Court of 
Session on January 31st, Lord Low clcsed the record in an action 
by the National Telephone Cc. against the Aberdeen Suburban 
Tramways Co. for payment of £722 15s., on account of alterations to 
telephone lines, rendered necessary by the construction of the tram- 
waye. The defenders pleaded that the work was not carried out 
with their’sanction, and that the pursuers were barred from insist- 
ing in theiaction, through their claim not having been timeously 
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made. The case was sent to the Procedure Roll. In the Sheffield 
Oourt on tbe 7th inst., the magistrate decided that tbe G.P.O. had 
a right to fix a pole in St. Philip's Road, as opposed to the views of 
the Corporation. 


Portsmouth Telephones.—The Borough Treasurer has 
reported as to the financial position of the telephone undertsking 
that the amount sanctioned by the L.G.B. was £34,488, that pay- 
ments had been made amounting to £37,187, and outstanding 
amounts were £416, the amount over expended being £3,114. The 
Finance Committee of the T.C. bas been asked to allow the Tele- 
phone Committee to open а ruspense account and allccate a sum to 
be agreed on yearly for the repayment of that account. 


Very Like a Whale,.—The Herald, Halifax, N.S., 
states that when the end of tbe Sitka-Valdez cable was raised 
at Sitka, thecable ship Burnside, repairing the bresk, found & whale 
was attached. This paper further states that the whale bad gota 
hard bite of the cable, as its jaws were said to be firmly fixed in the 
Jatter. This would remind one of the chicken which had bolted 
a bean attached to a string, and after swallowing for rome hours, 
was brought up standing iu front of a post to which some 
malicious boy had fastened it. 


Wireless Telegraphy.—Mr. Simpson has gucceeded in 
establishing communication between Diamond Island on the Bassein 
Coast and Slipper Islend, Andamans. Messages passed ratis- 
factorily for the first, time on January 12th and 13th.—Jndian 
Engineering. pu ud 

The rules for wireless telegrapby laid down by the French 
Government apparently differ from those in force in Great 
Britain, and some of the chief points are as follows:—The word 
" Radioté'égramme " must appear before the address, and is charged 
for. Convention roles apply to these telegrams. The address of 
telegrams to ships at sea must give tbe rame or official number of 
the ship and its natiorality. Demands for assistance from ships 
at sea are given priority over other telegrams. The sender of a 
wireless message to a ship at sea may stipulate that it be held fcr а 
certain number of days by the coast station. For this purpose he 
must invert before the address aud pay fer the words “> days,” 
specifying the number of days. Should the ship not get into touch 
with the coast station within the time fixed by the render, he is 
advised, and he may by paid service or postal advice to the coast 
station order the telegram to be held fora farther period of 30 days, 
and so on. The rate is 75 centimes per word to the coast stations 
at Ouessant and Porquerolles for the present, as well as for other 
stations on the coast of France, Algeria and Tunie, and telegrams 
to or from ships at sea may only be accepted for tbere places, 
Monaco and Valléss d'Andorre. 


CONTRACTS PEN AND CLOSED. 


Secretary, War Office, is adver- 
rers who wish to tender for army 
lices” February 3rd. 


Army Contracts. —1 
tisiog for names of manut 
requirements. See “Offcial 


Austria.— The municir 


to invite tenders for the supp, of 10 electric motor tramcars and 


100 trailer tramcars. | 
Batley.—February 201 Tenders are required for 
wiring and fittings in connecti: with the electric light installation 


at the new central stores, now 
Society, Ltd. Harry B. Buckle 
Batley. 


Battersea.— February 27 
the electricity department. Bee 


Belgium.—March 1st. Т 
autborities, at La Bourse, Brussels, 
1st, for the supply of the plant requ 
the railway stations at Chenée, Agoe 


Dublin.—Febrvary 28rd. A 
Corporation. See Official Notices" і 


East Ham — February 21” 
covered cars, complete. Вее “ Ofh 


France.— February 25th. Te. 
until the 26th inet., by the municipal an 
for the concession for the public and priv. 
by gas and electricity during a period of 35 
be eent to La Mairie de Dax (Landes), whe..6, 


ectirg for the Batley Cc-operative 
Architect, 85, Ccmmercial Bireet, 


Coal and other stores for 
fBcial Notices" February 10tb. 


Belgian State Railway 

- nviting tenders, until March 

for the electric lighting cf 
apnd Angleur. 


lamp carbons for the 
ruary 3rd. 


ive double-deck rocf- 
ves" February 10th. 


are being invited 
ев cf Dax (Landes), 
hting of tbe town 
Tenders are to 
culars may be 


obtained. 
Fulham.—February 22nd. Condensing plan tcilere, 
economisers and stokers for the Electricity Departmen 8ге 


“ Official Notices " February 10th. 
G. W. Railway.—March 13th. Plant (three-phase and 


direct current) for tbe proposed sub-staticns and distrituting 
centres in connection with tbe Park Royal gere-ating station. See 
* Official Notices " February 10th. 


Hull.—March 1st. Mains and cables for one year. See 
" Official Notices" to-day. ö 


authorities of Vienna are about 
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Ilford.—. "ruary 27th. Coal, meters, cables, lamps, &c., 
for one year. Sə Official Notices” to-day. 


Islington. February 23rd. Electrical and engineers’ 
stores for the electricity department. See Cfficial Notices Feb- 
ruary 10th. 


King’s Lynn.—February 28th. One 200-Kw. eteam 
dynamo, condenrer, pipes & . See Official Notices” to-day. 


Johannesburg.— March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for tbe Municipal Council. See Official Notices” December 30th. 


Kilkenny.—February 20th. Installation of tell-tales 
for the District Lunatic Asylum. Вее “Official Netices“ February 
10th. 


Leek.— February 20th. Wiring and fitting the Town 
Hall for the U.D.C. See “Offcial Notices” January 27th. 


Lowestoft.—March 9th. One water-tube boiler with 
superheater, brickwork aud eccersories, and pipework. Вее“ Official 
Notices” to-day. 


Manchester.—February 21st. Motor-generators and 
five-wire balancers for the electricity department. fee “Official 
Notices" February 3rd. 


Newport (Mon).—March 6th. 300-Kw. continuous 
current tramway generator; 200-Ew. continuous current steam 
balancer; one (straight tube) water-tube boiler and superheater ; 
marble switchboard ; extension of switcbboard gallery; general 
stores including Jamps, carbons, Engine room stores and electrical 
stores &c. See “Offcial Notices " to-day. 


Porto (Portugal).—March 15th. The Town Council 
hss cpered а ct petition for the ccncessicn for the exclusive right 
of working the tramways for collective transporte of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Rathmines.— February 20th. Coal and other stores 


е electricity depsrtment. Вее ' Official Notices" February 
10th. 


Rochdale.—February 22nd. Sub-station plant, three 
120-ку. motor-generators; high tension three-phase switchgear ; 
"ee tension, continuous current switchgear. See “Official Notices 
to-day. 


Salford.—February 18th. Stores, &c., for the elec- 
tricity department. See Official Notices” February 3rd. 


Salford.—March 4th. Alterations to batteries. See 
“ Official Notices " to-day. 


Shanghai. — March 31st. Corstruction and working 
of 24 miles of electric tramways on the trolley system, double 
от single. See ' Official Notices” October 14th. 


Sheffield.— February 18th. 
“ Official Notices " February 3rd. 


Spain.—March 1st. The Spanish Post and Telegraph 


Tramway stores. See 


Authorities in Mo drid are inviting tenders until March Ist for the 


conc. zien for the establishment and working of a telephone 
exchange in Albacete. Particulare may be obtained from, and 
tenders are to be sent to, La Direccion General de Correos y Tele- 
grafos, Carretes, 10, Madrid. 


South Shields.— February 20th. Permanent way and 
ecnstruction of track; rail bonds and bonding; conduits, cables, 
and overhead equipment for the Corporation. See “ Official 
Notices ” January 13th. 


South Shields.—March 18th. Boiler, two vertical 
engines and 550-xw. traction generator», also traction switchboard 
for the Corporation. See Official Notices” February 10th. 


Stoke Newington.— March 8th. Transformers, motor- 
generators, bcosters, switchboards, batterr, distributing mains. See 
“Official Notices" February 10th. 


Sunderland.—February 24th. Feur 250-Kw. synchro- 
novs three-phase motor-generators for the Electricity Department. 
Bee '' Officia] Notices" February 10th. 


Swindon. — February 21et. 
switchboard, switch-panels, &c. 
3rd. 


Willesden.—February 28th. Maintenance of telephones 
for tbe D.C. See “ Official Notices” to-day. 


Wimbledon.—March 4th. Stores for the electricity 
department. See Official Notices" Fetrvary 10'h. 


Yarmouth.— March Ist. Two water-tube boilers, and а 
900-x w. steam alternator. See Official Notices“ to-day. 


(Continued on page 273.) 


Extensions to lighting 
See Official Notices" February 
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INDIAN. 


ELECTRIC LIGHT AND POWER PLANTS. 


ELECTRIC PLANT OF THE NILGIRI 
CORDITE FACTORY. 


WHEN the Government decided to build a cordite factory in. 
India; the Nilgiri Hillsin the Madras Presidency were chosen on 
account of the very 
even temperature 
they enjoy. A site 
having been select ed 
near Wellington, it 
was seen that there 
was an abundance’ 
of water-power 
available, and it 
was decided to 
install an electric 
plant and to utilise 
the Karteri falls, 
gome 3˙5 miles dis- 
tant, to supply the 
power. 

Tenders having 
been called for, the 
whole contract for 
the electrical and hydraulic plant was awarded to the 
General Electric Co., Ltd., of London, Birmingham and Man- 
chester, a firm that has taken a leading part in polyphase 
work in this country. 

Tke dam forms a reservoir containing 7,500,000 cb. ft. 
of water, and has a catchment area of some 10 sq. miles ; 
the absolute mini- 
mum flow of water 
in the streams above 
the dam has been 
calculated at 181°5 
cb. ft. per minute, 
and this minimum 
has not been 
reached since 1877, 
when there was 
a drought of over 44 
months; thesupply 
would lust for some 
45 days of 19 
hours, using 600 
cb. ft. per minute, 
which is, as {аг 
as can at present 
be ascertained, 
at least 30 per 
cent. more water 
than will actually be wanted, about 450 ft. per minute 
being nearer the average used when working. With the 
present height of dam it is probable that, for 11 months in 
the year, 24 hours daily could be worked for six days in the 
week, and 12 hours for the 12th month in an exceptionally 
dry year; but the dam has been designed so that another 

8 ft. can be added to its height, which would enormously 
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increase ita storage capacity, and would allow a 24 hours’ run 
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Powse Station AND TRANSMISSION Lins. 


for the whole year. The effective fall from the dam to the 
power house below the falls is 624 ft., which gives nearly 
1 H.P. for every cubic foot per minute. 

The pipes for carrying the water from the dam to the 
power house are 24 in. in diameter, and are of double riveted 
steel, running from 
fe in. to yg in 
thickness as the 
pressure becomes 
greater; these pipes 
were supplied by 
Messrs. Gunther. 
and Sons, of Old- 
ham, England, and 
are laid on concrete 
piers. Special 
anchor bolts have 
been provided for 
the steeper parts of 
the line. 

At the baok 
of the power 
house is the 
receiver pipe, 30 in. 
diameter, 37 ft. 6 in. long; on this receiver pipe are fixed a 
relief valve and two air vessels, which act as a cushion when 
there is any water hammer owing to a rapid change of load. 
From this pipe are taken six branch pipes (each fitted with 
a relief valve) to the turbines in the power house. 

The turbines, manufactured by Mesers. Gunther & Sons, 

mE are six in number, 
. and are of the 
modified Girard 
type, fitted with 
the maker's hy- 
draulic governors, 
which keep the 
speed constant 
from no load to 
full load, and allow 
half load to be 
thrown off with & 
:momentary rise 
in speed of lees 
than 3 рег cent. 
-The four larger: 
ones аге each 
capable of giving 
230 brake  H.P. 
^. with an effective 
fall. of 600 ft. 


ТА 


and 270 c. ft. of water per — € the bucket wheels are 54 


in. in diameter, and the turbines run at 400 r.p.m. They 
are directly coupled to four G.E.C. three-phase generators of 
125 Kw. output, generating current at a voltage of 5,000 
betweep any two terminals of the star-wound armature; they 
are of the revolving field type with 12 poles, giving at 
400 r.p.m. a frequency of 40 cycles per second. | 


The two smaller turbines of 37 н.р. each at 800 r.p. m. are 
G 
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directly coupled to two continuous current dynamos (one 
spare) which excite. the field magnets of the alternators 
and also light the power house, which is equipped with three 
G.E.C. Angold continuous current arc lamps inside and one 
over the main door outside; there are also five 16-¢.P. in- 
candescent lamps on the high tension switchboard, and two 
on the low tension continuous current board. 

The three-phase generators run in parallel through the 
high tension switchboard to the bus-bars. Insulated cables 
mounted on porcelain insulators connect the bus-bars to the 
overhead transmission line, which terminates in the opening 
of the cable tower built for that purpose; as the line leaves 
the power house at an angle, a bracket had to be erected to 
prevent the wires from coming into contact with the hood 
over the opening of the tower. | 

The transmission line between Karteri and the cordite 
faotory passes over very hilly country and across two streams, 
and the span over the river at the power house has a 
quadruped to support the wire, the distance being some 
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sections of the factory. The transformers receive current 
at 5,000 volts on the high-tension. side, mesh connected, 
and give 380 volts on the low-tension side with star connec- 
tion, the pressure between any one phase and the nentral 
point being 220 volts; this is the pressure used for lighting 
the factory. In the transformer house choking coils have 
been placed in the neutral wire circuits, so that the pres- 
sure can be regulated on the different branches of the 
lighting circuits separately and as required ; the lighting is 
arranged во that it shall balance equally on the three phases 
ав far as possible. 

The cables in the factory are underground, and are laid on 
the British Insulated Wire Co.'s solid system. They are of 
the three-core type, insulated with impregnated paper, and 
lead covered, and they are placed in earthenware troughs 
2 ft. long, filled up with pitch. The troughs have small 
bridges on which the cables rest, so that the pitch can run 
all round the cables. 

The three-phase induction motors are of the G.E.C. 


INTERIOR OF GENERATING STATION: GUNTHER TURBINES DRIVING G.E C. ALTERNATORS. 


180 ft. The average span is about 100 ft.; the line is 
supported by galvanised iron masts, made up of the larger 
sizes used by the Indian Telegraphic Department, with three 
cross-arms on each post to take the wires. The cross-arms 
are of wood, securely bolted on to the post and strengthened 
with a wooden stay; they are arranged two on one side of 
the post and one on the other, so that the three wires form 
an equilateral triangle, each wire being 1 metre from the 
other two, and are mounted on triple petticoat high tension 
insulators, made by Messrs. Bullers, Ltd. 

The wire, which is No. 1 S. W. G. hard drawn copper, in 
one mile lengths, is connected with the ordinary twist joint, 
or what the Americans call the“ Western Union,” and well 
soldered. 

The cordite factory covers a piece of ground roughly 
1 mile long and } mile in breadth ; in as central a position as 
possible is situated the transformer house, which contains a 
high-tension switchboard, four three-phase step-down trans- 
‘formers, each of 120-kilovolt-amperes output, a low-tension 
transformer board and a distributing board to the different 


standard type, 18 in number, and consist of seven of 
45 B.H.P., two 28 H.P., four 18 H.P., two 6 H.P., and three 
9 H.P. the larger motors running at 800 r.p.m., less slip, 
and the 3 H.P. and 6 н.р. аё 1,200; all the motors, except 
the 3 H.P., are provided with starting resistances in the rotor 
circuits. 

The cables used for wiring the buildings are Messrs. 
W. T. Glover's, of Manchester, and are vulcanised, taped and 
braided. In the non-danger buildings all the wires are run 
on small insulators fixed to the walls, so that all connections 
can be seen; а short circuit is practically impossible 
except at the lamps, ceiling roses, &c., and danger from 
fire is brought down to a minimum. In the danger build- 
ings all the wires are run in insulated steel conduit, the 
joints being red leaded во as to make them thoroughly air- 
tight. Special airtight fittings to hold the lamps are 
provided, and all the conduits are well earthed. 

The power house and transformer house have been built 
large enough to take another unit each, and the pipe line and 
overhead transmission line will carry a considerable increase 
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of power in the event of the output of the factory being 
increased. 

The Government is to be congratulated on having deter- 
mined to give an English firm the contract, in spite of the 
prevalent, though erroneous, idea that we are years behind 
other countries in the electrical line; we understand that 
the plant, which has now been working for some six 
months, has run absolutely without a hitch of any sort, and 
has given every satisfaction. 


THE DACCA ELECTRIC LIGHT TRUST. 
By R. STANLEY SMITH.* 


Dacca, a large and important native town in a district of 
the same name, situated in Eastern Bengal, is one of the few 
places in India that, three years ago, could boast of a public 
electricity supply of their own. 

The undertaking had its origin in the enterprise and 
munificence of the late Nawab Ahsunollah Khan Bahadur, 
who was at the time considering a project for the installation 
of a private plant in his palace. 

The first idea that occurred to him was to have the 
mains extended through the principal thoroughfares of the 
town, so as to afford the public, or, at all events, the Euro- 
peans and the wealthier native residents, the opportunity 
of sharing with him the benefits of the supply at a 
certain charge per unit, which he, in common with them, 
could agree to pay towards the upkeep of a central establish- 
ment. From this he was led to a generous offer of the 
current to the Municipal Commissioners to replace oil for 
street lighting purposes, at a cost which he agreed at his 
own expense to keep within the margin of their existing 
expenditure. And in order that no one, however poor, 
might be entirely excluded from the advantages such a 
supply, could offer to residents in their own houses, he 
further agreed to install, in the premises of all bond fide 


Dacca: 


shopkeepers and tradesmen, any number of lights they 
might require, in consideration of receiving from them a 
nominal monthly charge per lamp for the hire and lighting 
of the same, 

_ It isnot an easy matter to distinguish the very fine line that 
is drawn, in an arrangement of this sort, between generosity 
and speculation. So much of the one may be covered by 


* Late chief engineer to the Trust. 
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the other, ав the various sources of income are drawn into 
the one account. But when it is considered that the 


ordinary rate fixed upon for consumers was uniformly 5d. per 
unit—it is Sd. for lighting and 4d. for power in Calcutta— 
and that the street- and shop-lighting promised barely 
sufficient to pay for its production, it will not appear 
surprising that the Nawab found it'necessary to prepare for 


NILdIBI СОовріте Factory: DAM AND PIPE LINE. 


a deficit, and to meet depreciation and other incidental losses 
with a reserve. 

A scheme, embodying these proposals, was drawn up before 
a specially appointed board of trustees, who were supplied by 
the Nawab with the necessary funds to carry it through. 
He himself was an honorary member of the Trust, and his 
chief manager was hon. secretary. 

No tenders were invited for the supply and erection of the 
plant. Messrs. F. & C. Osler, of Calcutta, were asked to 
accept the contract on 
certain agreed-upon 
terms, and the sanc- 
tion of the Local 
Government having 
been obtained, the 
order was placed with 
the firm for execu- 
tion. 

The system is 
identical with that of 
Calcutta—a three-wire 
direct-current supply 
with batteries, carrying 
a pressure of 500 volts 
between the outers, 
and having the middle 
wire earthed. 

For the purpose of 
balancing, three 
separate means have 
been provided, which 
may be used either 
individually or in 
combination :—(1) 
The regulating cells of 
the batteries. (2) A 
couple of steam dyna- 
mos in series, one on 
each side of the system. 
(3) A motor-generator 
or balancer proper, 
which may be used at the same timefor boosting up the pressure 
on the charging circuit of the batteries, and may be on this 
account more correctly styled a balancing-booster. These 
are all installed on the premises of the power station, and 
regulated from the same board. 

The switchboard, which is fitted with N.C.S. meters 
and the latest improvements in switching and controlling 
gear, is of white marble framed in varnished teak ; with ite 
polished mountings, it forms a ftihg ornament to the 
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engine room. The feeder circuits on it are all provided with 
fuses, and the machines with automatic cut-out switches of 
the carbon-tipped I. T. E.“ pattern. | 

The batteries were supplied by the Chloride Syndicate, 
272 cell in all, with а total capacity of 720 ampere- 
hours, and an ordinary maximum charge and discharge 
rate of about 60 amperes on either side. 

The steam dynamos consist of four Parker-Belliss direct- 
coupled sete, capable of generating 150 kw. The dynamos 
are shunt-wound. Two of these, giving 250 volts each, are 
coupled in series, as already described, and two of 500 volte 
in parallel on the outers. The engines are encloeed, runnin 
at a speed of 600 r.p.m. with forced lubrication, an 
are. fed by three of М ll’s loco-type boilers at a pressure 
of 150, Ib. per sq. in. 

Two Worthington pumps and a Green feed heater complete 
the steam-raising equipment. Ар electric motor pump is 
installed on the river side, about а quarter of a mile distant, 
to supply the settling tanks on the station witb water, it 
having been found that the pressure of the local water supply 
ig insufficient for the purpose. 

The load on the power station is distributed among five 
feeders, four of which are carried overhead to the respective 
centres in the town, апа the remaining one direct to the 
Palace. Onaccountof considerationsof pressure-drop, a special 
change-over switch is fitted in the engine room for con- 
necting the Palace circuit with one of the town mains when 
necessary, and a pair of pilot leads are run back from one of 
the distribution centres in the town to an electrostatic volt- 
meter on the switchboard. . | N 

In India, generally, where the drainage systems are still 
far from perfect, the rainfall abnormal, and the thunder- 
storms the worst that can possibly be imagined, it becomes 
difficult for the electrical engineer to choose between an 
overhead and an underground distribution. In Dacca the 
feeders and mains alike are all overhead bare hard-drawn 
oopper, the thickest section in any part being No. 00 
S.W.G.' These are carried along the sides of the streets 
on tubular wrought-iron poles, which are fitted to 
cast-iron bases and sole-plates, and embedded in concrete. 
The pole in the illustration has, since the photograph was 
taken, been replaced by a double one, which was required 
to stand the rapidly increasing strain that was put upon it. 
It now carries 12 wires, varying in gauge between 00 and 
4 S. W. G. The house services are tapped from the poles 
through single ` | 
fuses, and are led 
by means of duly 
protected service 

rackets into tlie 
consumers’ pre- 
mises. Strapped to 
each pole at a 
height of 12 ft. EA 
from the ground, 
is a Dorman and in- g Whe ES M 
Smith street lamp | 2, ) Y) , 
bracket, fitted with . 

fuse, well-glass р 
shade, enamelled- 
iron reflector, and 
50-C. P. lug lamp. 

There are nearly 
200 of these in use, 
extending over a 
total distance of 6 
miles, 

It has already 
been remarked that 
the distribution area 
is divided into four 
districte, ^ supplied 
by four separate | 
feeders. If necessary, these may be at any time connected 
up into the general network by inserting fuses at the 
points where the mains of contiguous districte meet. Опе 
ot the fuse-boxes for this purpose may be seen on the pole in 
the accompanying illustration. 

“į Lightning guards are liberally disposed about the supply 
area, and in the cable room at the engine house, where the 
feeders enter the building, each is led through a Siemens 
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horn arrester and kicking coil, and then again through an 
Ajax arrester in the cable room, before it is permitted to 
descend to the bus-bars. 

In regard to the load, the highest peak in the curve may 
be looked for in the early part of any night in the hot 
season of the year, just before the break of the monsoons, 
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when the combined lighting and fan-load is at, its maximum. 
The same characteristic may be obeerved in а day-light curve 
to mark the approach of a nor'wester." А storm of this 
kind will come on sometimes with as little warning as a 
London fog, and leave again with as little ceremony, but with 
а good deal of damage behind it. 

The curve is otherwise regular and profitable, till the 
cold weather seta in. 
The disturbances in 
its regularity then 
begin to give way 
before the more 
serious disturb- 
ances in ita profit- 
ableness. 

The cold weather 
in the tropics is 
not the winter of 
fog, and rain, and 
darkness, that it 
is at Home. It is 
a season of bay- 
making. The 
nights are not too 
long, and the days 
are unbroken in- 
tervals of coolness 
and sunshine—the 
sort of sunshine that 
is least conducive 
to hay-making as 
far as the elec- 
tricity supply com- 
panies are con- 
cerned. And it is at 
this season of the year, when fans are never used, and during 
day-light hours, when the leakage on the mains begins to 
figure out to an alarming percentage of the output, that the. 
mind of the engineer is most sorely exercised in devising 
various expedients for economy. Не would shut down, but 
that the law demands that not more than 20 per cent. of the 


consumers shall be cut off at one time through any cause that 


ів not directly ;attribntable to an act of God." What: a 
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glorious opportunity to throw his two sides of the system 
into parallel on one of the batteries, and cut the other out! 
But, slas, for the Chamberlain and Hookham meters that are 
used on the consumers’ services; half of them would undo 
the profits of the other half! Why have we not a unit- 
meter of the kind that will register а continuous current on 
reversal ? 


CONTRACTS CLOSED. 


(Continued from page 268.) 
Burslem.—The T.C. has accepted the tender of Messrs. 


Babcock & Wilcox, for steam piping and pamp for the Elec- 


tricity Works, at £621. 


Erith.—The U.D.C. has accepted the following tenders 
in connection with the tramways :— | 
" Brush Electrical Engineering Co., Ltd., overhead equipment, poles, &o., 
£4,217. 
Callender's Cable & Construction Co., Ltd., feeder cables, &o., £2,590 4s., 
with £51 16«. for additional two years’ maintenance. 
Ro 5 Electric & Manufacturing Co., Ltd., rotary converters, 
, £1,545 55. 


Glasgow.—Mesers. Mountain & Gibson, of Bury, have 
secured the contract from the Corporation Tramways Department 
for 109 of their “ M.G.” 21 E.M. electric motor trucks for tramcars 
fitted complete with steel tired wheels and steel axles, These 
trucks are fór 100 new cars which the Corporation is building and 
putting into service. ; 

After several sittings to consider the various tenders submitted 
for electric coaling hoists for Clydebank Dock, the Clyde Navi- 
gation Trustees have accepted an amended tender of Mesers. 


gear. 

gpark Electric Cable Co. has received an offer from 
the Clyde Navigation Trustees for electric cable. | 

The Tramways Committee of the T.C. have accepted the fallow- 
ing offers:—Traction poles, Wileons & Union Tube Co., Ltd.; 
machine tools, Oliver Machinery Co., Manchester; motor trucks, 
Messrs. Mountain & Gibson, Bury. Pinkston Power Station— 
guards for coal conveyers, P. & W. MacLellan, Ltd. 


Hospital Plant.—Messrs, R. J. Nicholson & Co., of 
Mancbester, have secured the contract for tbe eleotric light in- 
stallation at the Isolation Hospital, Leftwich, near Northwich. In 
addition to the fitting of the various blocks, the contract includesa 
distribution system of underground mains. 


Leicester.—The Т.С. bas affixed the common seal to a 
contract with Mesars. Yates & Thom, at £6,062, for two boilers and 
boiler-bouse appliances at the tramways main power station. 


Marylebone.—Tbe Borough Council bas accepted the 
following tenders:—Bupply and maintenance of storage battery at 
the new generating station, Electrical Power Storage Co., £2,418, 
and £88 per annum for maintenance; construction of the staircases, 
flooring and grating of the engine room at the new generating 
station, C. A. Parsons & Co., Newcastle-on-Tyre, £2,962. 


Middleton (Lancs.).—The Council bas resolved upon 
the erection of a refuse destructor to work in conjunction with the 
electric light station, and bas accepted the tender of Mersrs. Mel- 
drum Bros., Ltd., of Manchester, for a bridge across the river and a 
Meldrum simplex regenerative deatructor. 


Northern Hospital.—There was an error in one of the 
names printed іп our last issue. For the firm rendered O. W. 


Were & Oo.,“ please read “O. M. Vere & Co., whose address is 


5, Park Parade, North Fincbley, N. 
Rochdale. — The Rochdale Electric Co., Ltd., has 


secured the contract for the complete equipment of electric motors 
for the new car-shed of the Corporation. 


Stockport.— The Corporation Tramways Committee has 
accepted the following tender in connection with the electrification 
of the Hazel Grove route:— For the overhead equipment, 
Messrs. R. W. Blackwell & Co., London, for the sum of £4,943. 
For this work, 13 tenders were received. The accepted tender was 
the lowest, the next lowest, being that of the Eritish El-ctric Co., 
for £4,683. 


Sunderland.—The T.C. on the &th inst. accepted the 
tender of Messrs. Balcke & Co., of London, for a cooling tower. 
The tender of the Sunderland Forge and Engineering Co., Ltd., 
was acoepted for compounding the two Silvertown dynamos at 
Hylton Road station. 

It was also resolved that the necessary machinery be obtained, 
and extensions of mains made for supplying electrical energy to 


Messrs. James Laing & Sons, Deptford, Sunderland, at an estimated 


eost of £5,050. 


Swindon.—The T.C. has accepted the tender of Messrs. 
J. J. Horsfield Co., of Dewsbury, for the supply of a Lancashire 
boiler for the Electricity Works, at £1,385. 


FORTHCOMING EVENTS. 


To-day's Arrangements.—At 7.90 p.m. N.E. Coast Institution of Engineers an 
Shipbuilders. Meeting. 
At 8 p.m. The Electrical Engineer (R.E.) Volunteers. Bohemian 
Concert at tbe Horns Assembly Rooms, Kennington Road. Cclone 
Crompton, O. B., will preside. Е 


Monday, February 20th.—At 8 p.m. Society of Arts. Internal Combustion 
Engines," by Mr. Dugald Clerk. (Lecture II.) 

Tuesday, February 21st. —I. E.E. (Manchester) Paper by Messrs, H C. Gunton 
and S. L. Pearce on Manchester Tramways Power Supply.“ 

At 8 p.m. Institution of Civil Engineers. Next paper: - Surface 
Condensing Plants, and the Value of the Vacuum Produced,’’ by 
Mr. Richard W. Allen. 

Thursday, February 22rd.— At 8 p.m. I. E. E. (London). The Value of Over“ 
head Mains for Electric Distribution in the United Kingdom,” 
by Mr. G. L. Addenbrooke. (Continuation of discussion.) 

At8 p.m. Tramways and Light Railways Association. Mr. H. Jones 
on the Waterloo and City Railway." 

Leeds Association of Engineers. Mr. J. T. Pullon on Some Notes on 
Prime Movers and Modern Power Generation." 

Friday, February 24th.— At 5 p.m. Physical Society. Meeting at the Royal 
College of Science. 

At 7.90 p.m. I.E.E. (Manchester Students). 
“ Metallography.” 
At 8 p.m. Electro- Harmonic Sooiety. 
King's Hall, Holborn Restaurant. 
Baturday, February 25th.—Association of Ebgineers-in-Charge. Dance. 


Mr. Buttenshaw on 


Concert (Ladies’ night) at 


THE ELECTRICAL VOLUNTEERS. 


Тнв following orders are announced for next week :— 


Monday, February 20.— A" Company. Reernits' drill, 6 p. m.; technical in- 
struction, 7 p.m. Lecture on Polyphase Alternating Current Machinery,“ 
by Lieut. T. Rich, 9 p.m. | 

Tuesday, February 21.—' B" Company. Recruits’ drill, 6 p. m.; technical in- 
struction, 7 pm. Medical inspection for recruits and Special Service 
Section, 7 p.m. Lecture on Exceptional Electrical Devices," by Sergeant 
Н. E. White. 

Wednesday, February 22.— Instructional drill, headquarters, 8 pm.; plain 
clothes ; rifles without slings. Submarine mining class, 6—9 p.m. Exami- 
nation A and B" Companies for A" badge, 7.30 p.m. 

Thursday, February 28.—''C" Company. Reoruits' drill, 6 p.m.; technical in- 
straction, 7 p.m. Lecture and demonstration on High Tension Electrical 
Phepromena," by Capt. E. Russell-Clarke and Mr. Lucas, 8 p.m. 

Friday, February 24.— D” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture and prect:cal demonstration on ''The Steam 
Engine," by Capt. Phillips, 6.80 p.m. 

Saturday, February 25.—Week-end class. 

J. H. S. Puinuirs, Captain, ` 


For O.C.E.E.R.E. (V.) 


NOTES. 


The Proposed Electrical Exhibition.—In keeping 
with the announcement which we made in our last issue, a meeting 
of electrical manufacturing firms—called together by tbe National 
Association of Electrical Manufacturers— waa held on Wednesday 
afternoon at the Hotel Cecil, for the purpose of considering tbe 
question of a proposed electrical exhibition to be beld in London. 
From the course the discussion took, we gathered that the multi- 
plication of small electrical exhibitions in different parts of the 
kingdom was becoming a very beavy burden to the manufacturer, 
and that one thoroughly good show on а large scale would be more 
acceptable to bim. It was felt tbat the time was ripe for a 
large exhibition which should be representative of all branches of 
electric lighting, heating and power. From letters which were 
placed before the meeting, it was very clear that there is a wil ing- 
ness—we had almost said eagernees— on the part of a very large 
number of the principal electrical manufacturers throughout the 
country to support the undertaking as exhibitors. The meetiug 
voted unanimously in favour of the scheme, and proceeded to elect an 
executive committee. This, it was agreed, should consist of 10 
representatives from among the manufacturing interests (five 
firms on the Asrociation's roll of membership, and five outside), 
four representatives from the electricity supply companies, 
and one from the electrical Prees. A great many details were 
touched on briefly at the meeting, but they mainly related to 
matters which will rest with the executive committee for eettle- 
ment. All we need say at the present juncture is that the exhibition 
promises to be larger than any that we have so far had in this 
country, that it will be held in the autumn in a central position 
in London, and that it has the promise of very substantial 
support. à» 5 | 

British Electro-Therapeutic Society.—According to 
the Lancet the annual meeting of this society was held on January 
27tb, when the following were elected as officers for the ensuing 
year :— President: Dr. Donald Baynes. Vice-Presidents: Dr. 
Dawson F. D. Turner and Mr. Chisholm Williams. Council: Dr. J. 
Allan, Dr. D. Arthur, Dr. G. B. Batten, Dr. James Berry, Dr. J. A. 
Codd, Mr. R. H. Cooper, Mr. Hall- Ed warde, Dr. G. Н. Graham, Dr. 
W. B. Haughton, Dr. G. Herechell, Dr. J. Donald Pollock, Mr. A. D. 
Reid, Dr. 8. Sloan, Dr. Septimus P. Sunderland, and Mr. C. A. J. 
Wright. Treasurer: Dr. H. McClure. Assistant treasurer: Dr. H. 
Lewis Jones. Honorary secretaries: Dr. H. E. Gamlen (West 
Hartlepool) and Dr. E. R. Morton (London). The annual address 
by Dr. J. Macintyre, of Glasgow, was read by the retiring president, 
Dr. Н. Lewis Jones, Dr. Macintyre being unavoidabiy absent 
through illness. At the annual conversazione which followed, there 
was а full attendance of members. 
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The Junior Institution of Engineers. — The 
“Coming of age " dinner of this Institution took place on the 11th 
inst, Mr. W. H. Lindley, M. Inst. C. E., the President, being in 
the chair at the Hotel Cecil. After the customary loyal 
toasts, the humour of the evening was set going by Prof. 
Ayrton, who proposed the first toast of Legislation and Engi- 
neering” ; this was replied to by Mr. Balfour Browne, K.C., and 
Mr. James Swinburne. All three hes were very funny. Some- 
thing was said about the three-mile limit, and the fearfol care given 
to the working-man in regard to providing him dwellings where he 
didn’t wish to live, and, generally, the vagaries of the Legislature 
came in for chaff. Mr. Swinburne asked, as movement was 
relative, why should not beer, and the milk he himself drank, be 
pumped on Sunday three miles to the thirsty one, in place of com- 
pelling the thirsty one to struggle three miles in raising a thirst, all 
the bigger for the motor-polluted dusty road on which he must walk? 
Part of this is ours, not Mr. Swinburne's. Those wh» chose to do so 
might bave read between the clouds of chaff, a good argument for 
amending both the Legislature and the Bar, through whose in- 
attention to their guineas-marked briefs the ordinary civilian treads 
the thorny path of frightful expense if he desires to undertake any- 
thing indestiiu. 

It then fell to the President to propose The Port of London,” 
and he used the opportunity to tell us how the old Hanseatic towns 
of North Germany once had a wharf on the Thames, where now 
stands Cannon Street Station, and how, that wharf being 
sold, Hamburg and Bremen and other places have extended their 
own ports, and canals have been constructed in Germany and in 
Belgium, and are still being constructed, while he might bave 
added, those of England bave been allowed to decay, or have been 
strangled into desuetude. This tosst was responded to Ьу 
the Venerable Archdeacon Sinclair, who made what we 
think is an error, in ascribing the shrinkage of the London 
clay, which has caused Bt. Paul's to settle, to the construction of 
tbe twopenny tube. This and the shrinkage are probebly а coin- 
cidence only, for the drying of the London clay is probably caused 
by the lowering of the water level in the chalk beneath the clays to 
the horizon ofthe top of the chalk itself, by long years of artesian 
well pumping. The Archdeacon spoke instead of Mr. W. H. Grenfell, 
M.P., who was kept at home by a domestic incident that seemed to 
serve as a point for almost all subsequent speakers. ` 

Everyone was agreed when Mr. P. I. Waldram, in proposing 
" Municipal Engineering Progress," suggested tbe benefit of fully 
published accounts and proper auditiog of the same, во as to cbeck 
the foolish and wasteful mismanagement of public affairs and public 
money by untrained men of no koowledge in the great affairs of 
which they are the absolute, but temporary and irresponsible rulers. 
The President replied to this, and tried to let them down easy, 
and laid stress on the good intentions which, he felt sure, animated 
all municipal men. Prof. Ewing talked to us of applied science, 
and Dr. Glasebrook responded in an excellent apsech. 

“The Senior Institutions" were given by Mr. Wells, Wh. Sc., and 
responded to by Mr. Chas. Hawksley, M.I.C.E., who told how Mr, 
F. Moulton had once to explain a lettered diagram to a Court, and 
began with the words, This, my Lord, is a machine to blow a 
current of cold air through L.“ Mr. Siemens also replied with Mr. 
Hawksley. Lord Reay, G. OC. I., &c., proposed “The Junior Insti- 
tation,” and Mr. Cutler, M.I.M.E., responded; after whi:h “The 
President" was proposed by Mr. Hunter, A. M. I. O. E., and suitably 
acknowledged. 

The evening was rendered particularly enjoyable by violin 
solos, and there were songs and sundry imitations. The 
excellent work of Mr. Dana, the able and indefatigable secretary, 
was not forgotten, and everyone weat home happy. 


The Society of Architects.—A paper was down to be 
read before this society last evening by Mr. B. R. Tucker, on " The 
Lighting of Buildings by Electricity and Incandescent Gas.” 


Gas,—An Islington woman was suffocated by gas last 
week, a leaky pipe being the cause. 

On 9th inst. a serious gas explosion occurred at the Central Rail- 
way Station, Glasgow, causing injuries to four men. A leaking 
pipe under one of the platforms, where the gas used for lighting the 
trains is stored, was the cause of the disaster. 


Institution Notes.—The members of the Mining Insti- 
tate of Scotland, on 8th inst., visited the works of Messrs. Mavor 
and Oouleon, Ltd., of Mile End, Glasgow, and witnessed coal-cutting 
machines on test. 


Tramways and Light Railways Association.— On 
the 8th inst. the members of this Association visited the power 
station of the London United Tramways Co. They were shown round 
by Mr. J. Clifton Robinson, who informed them that the company 
carried about 50 million passengers per annum, and employed 2,000 
officials, а number which would be doubled when the extensions 
were completed. The company is spending £700,000 on the exten- 
sion of its system to Merton, Tooting, Wimbledon and other neigh- 
bouring districts. 

On the following day the ordinary general meeting of the Associa- 
tion took place, Mr. Alfred Baker, the President, being in the chair. 
Mr. Arthur Stanley, M.P., was elected President for the new year, 
and took the chair, while Messrs. Н. Eogland, J. B. Hamilton, J. Н. 
Rider, 8. Bellon, and Lord Vaux of Harrowden were elected to fill 
vacancies on the Council. The new President referred to the 
marked improvement in the attitude of local autborities towards 
tramway companies, and expressed his confidence in the future of 
tramways a8 opposed to motor-'buses. He said that a meeting had 
been arranged with the Association of Municipal Corporations, from 
which they hoped good results would ensue. 


Fatalities.—The Newcastle Daily Journal says that a 
foreman electrical en rei named Thomas Winsby, aged 25, em- 
ployed by Mesers. Bolckow, Vaughan & Co., at Eston Jetty, Mid- 
dlesbrougb, was killed on Wednesday night last week. Не, and а 
workman under him, named Jackson, were looking for a leakage 
under the electrical engine house, when Winsby, it is supposed, 
touched a live wire and fell over into a well below. He was at 
once got out, but death was found to have been iostantaneous. 

A wireman in the employ of the Electric Tramway department 
at Rochdale, while working at Healey, overbalanced himeelf in the 
act of pulling up a wire, and fell to the ground. His skull was 
fractured, and he died almost immediately. 

On January 28th an electric pump driver. employed in No. 2 
Tytrist Colliery, Tredegar, met his death through receiving an electric 
shock. At the inquest Mr. W. A. Scott (of the firm of Ernest Soott 
and Mountain, electrical engineers, Cardiff) said the primary cause 
of the accident, in his opinion, was the nipping of a fuse between 
the lid and the case of the cast-iron fuse box. His opinion was, that 
if the earthing bad been effective, this accident would not have 
happened. It could have been improved and maintained by being 
more frequently tested—at least once a month. The jury returned 
a verdict of Accidental death, by being electrocuted by coming in 
contact with a live current of electricity whilst in the performance 
of his duties." 


Almost a Range-finder.— Writing to the Morning Post 
of February 13tb, Mr. C. G. Hall describes а new use to which the 
prismatic compass has been applied—namely, the finding of a lost 
target. The high tides at Aldeburgh had carried it away and con- 
cealed it beneath immense masses of shingle. The area was mapped 
out into squares, each side of which was five paces, and resdings 
were taken at each angle. The experiment was complicated by 
other masses of iron. No inference could be drawn from hundreds 
of readings taken upon two successive days, the reason being that 
the dulness prevented the observation of a sufficiently distant object. 
Tbe third day was bright, but still no inference could be drawn. 
On the fcurth day readings were taken with the compass as near as 
possible to the shingle, when the indications were decisive. А red 
flag was placed here, and a party of diggers soon afterwards found 
the target immediately beneath it. 


Electro-Harmonic Society.—The next Concert, a 
ladies’ night, is to be held at the King's Hall, Holborn Restaurant, 
on Friday, 24th inst, commencing at 8 p.m. Songs will be ren- 
dered by Miss Mabel Manson, Miss Carmen Hill and Mr. Arthur 
Strugnell; the programme also includes short stories by Mr. Earle 
Douglas, humorous sketches by Mr. Fraok Leedham, and Mr. 
Walter Graham will perform as " The Human Marionette.” The 
instramental music includes a violin solo by Mr. T. E. Gatehouse. 


Homopolar Dynamos.— An interesting letter on this 
subject bas just come to hand, too late for inclusion in this issue. 
The subject is an attractive one, and, we think, well worthy of 
attention on the part of dynamo and motor designere. 


Rugby Eogineering Society.—At last night's meeting 
& lecture was to have been delivered by Mr. A. Ohurchill, on 
" Edison, and His Early Work." 


Appointments Vacant.—Maios superintendent for 
Oarlisle (£120); the G.W. Railway wants an electrical engineer for 
traction and lighting, at 2600 per annum; switchboard attendant 
for Mexborough (£1). 


Electricity in IIIls.— On Ше 2ad inst. a discussion 
took place at the Dundee Institute of Engineers on this question. 
Mr. Н. Richardson, the Corporation electrical engineer, made out a 
good case for electricity ; he claimed for it reliability, steadiness, 
increased output, economy of capital cost, flexibility, &c., and 
stated that whilst the working costs of an up-to-date steam-driven 
mill were hard to beat, most of the mills in Dundee were equipped 
with very old engines and had high costs. The Corporation power 
station was not well sitnated for supplying the mills, bat from а 
station in the proper place power could be supplied cheaply. The 
meeting showed little inclination to favour electric driving, and it 
was stated that the prices quoted by the proposed power supply 
company were out of the question. 


An Australian Critic.—Mr. Kirkcaldie, one of the 
Railway Commissioners of New South Wales, has been interviewed 
by the local Press on his return from a tour in America aod Europe, 
and has neatly summed up the traction situation in the effete 
countries named. His views are such as to indicate shrewdness and 
keenness of observation to a marked degree. While he saw little 
worth copring in New South Wales, he saw much to envy in the 
density of traffic, easy gradients, &c., which are wanting there. His 
criticism of American railway methods is anything but oompli- 
mentary, and he holds up British practice as the standard of 
excellence. The signalling on the latter excited Mr. Kirkcaldie’s 
admiration. Dealing with electric traction on railways, his view is 
clearly that the time is not yet, and he is contentto wait and allow 
further developments to t:ke place before attempting to introduce 
it in Australia. The steam omnibue made а very favourable 
impression on his mind, and the British double-decked tramcars met 
with his approval. On the whole, he considered that traction 
methods in vogue ín New Bouth Wales would compare not 
unfavourably with those in any other country that he had visited. 


Royal Society.— The following papers were down for 
reading before a meeting held last evening:—Dr. C. G. Barkla, 
‘Polarised Röntgen Radiation”; Communicated by Prof. J. J. 
Thomson, F. R. S. Prof. B. Hopkinson, The Effects of Momentary 
Stresses in Metals"; Communicated by Prof. J. A. Ewing, F. R. S. 
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Armstrong College of Science.—The Times says that 
the King has consented to open, next year, the wing which will 
complete the college buildings. 


Use of Coal.— Before the Society of Experimental Engi- 
neers at Dundee recently, a lecture on The Eoonomical Use of Coal 
was delivered by Mr. Harry Richardson, the city electrical engineer, 
who dealt largely with the smoke nuisance. One of the chief causes 
of the smoke trouble, especially in the North Country, was the fact hatt 
bitaminous coal was used, while unconsumed hydro-carbons, due to 
imperfect combustion, was also responsible for it. Where anthracite 
coal was used very much less trouble with smoke was experienced. 
In conclusion, he stated that investigation into the combustion 
question would repay care and trouble more than any other depart- 
ment of steam plant engineering. 


A Belated Radiogram.—4A gentleman who sailed for 
New York on Wednesday, February 186, arranged to send a 
yadiogram from mid-Atlantic and also to cable ia the old-fashioned 
way on bis arrival at New York. Oa Thursday morning, February 
9th, a cablegram was received from him in the ordinary way per 
Western Union Telegraph Co. announcing the fact that he had 
arrived safely at his hotel in New York, and on Friday, Febraary 
10th, the radiogram came stumbling in undated, bat signed by the 
gentleman in question as having besn sent from mid-Atlantic, 
announcing that he was haviug a splendid passage and woald arrive 
on Wednesday, the 8th inst. 

Exactly what occurred to the radiogram is not known, but as it 
had the choice of proceeding from mid-Atlantic to the receiving 
station on these shores, either by the shortest route connecting 
these pointe, or by starting off in the opposite direction and going 
to infinity (where mathematicians tell us that plus and minus become 
somewhat mixed), and getting round to the receiving station by the 
back door, it is within the bounds of possibility that 16 may have 
chosen the latter route. There seems to be still some advantage in 
being able to coerce an electric impulse to follow the shortest 
distance between two points, and this has hitherto been fairly 
de mE achieved by means of & copper wire suitably insu- 
lated. 


OUR PERSONAL COLUMN. 


The Editora invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and ratlway officials, to keep readers of the 
ErnmorBICAL RNvInw posted as to their movements. | 


Central Station Engineers.— Mr. E. F. Cox, who for 
the past 23 years has acted as chief assistant to Mr. Colson, of the 
Hamilton Electricity Bupply Co., has been appointed burgh elec- 
trical engineer at Wishaw. 

Mr. Онав. W. Barr, of Croydon, has been selected for the post 
of second assistant engineer at the Bradford Corporation Electricity 
Works at an annual salary of £250. 

Recently there has been considerable commotion among the 
electrical employés of the Wrezham Corporation, owing to an 
attack that was made upon the borough electrical engineer (Mr. J. 
BILLERY) by a member of the Council, based upon information 
supplied to him by one of the switchboard attendants. At а meet- 
ing of the full Oouncil, sitting in Committee on January 2nd, 
which lasted for nearly four hours, the matter was exhauetively 
sifted, and the result was the complete exoneration of Mr. Sillery, 
to whom the Councillor, who had brought the question forward, 
tendered ап ample apology. Subsequent to this meeting, how- 
ever, the switchboard attendant informed the Councillor that 
he had discovered that the statements which led to the exonera- 
tion of his chief, were nof true. Hence, another full meeting 
of the Council was held on Thursday, 9th inst, when there 
was another lengthy sitting. At this meeting Mr. Sillery 
made a statement to the effect that he was placed in respon- 
sible charge of the works, and the men under him should be 
under his authority; but if they were allowed to carry tales to 
individual members of the Council, with а view to undermining 
his authority, he was placed ipn а false position. He was quite 
prepared to refate all the false statements that bad been made, and 
pointed out that the work of the Corporation was injuriously 
affected by the “tittle tattle” which some members of the Council 
had thought proper to listen to. The usual course in all public 
and private works of importanoe was, that any complaints of the 
workmen should be conveyed through the foreman to the superin- 
tendent, and that he should have full power to deal with the com- 
plaints made. He expected to be supported when performing his 
duties, and not harrassed by needless fault-finding. Had any 
member of the Council applied to him in reference to this matter, 
he could have given explanations which would have rendered the 
meetings of that Council unnecessary. After a lengthy, and at 
times acrimonious discussion, it was decided, by a majority, that 
Mr. Sillery had acted perfectly correctly, and that no blame attached 
to him in any way. | 

On February 11th, at the Brompton Oratory, by the Rev. Father 
Christie, RicHARD Pare, municipal electrical engineer of Port 
Elizabetb, was married to Margaret Hunt, youngest daughter of 
Anthony Hunt, of Bare, Morecambe. 

Mr. WITHYCOMBE, superintendent of the overhead equipment of 
the West Ham municipal tramways, has been absent from his duties 
since Christmas owing to illness Recently he had to undergo a 
serious operation. On Tuesday the Corporation expressed sym- 
pathy with Mr. Withycombe, and granted him six weeks’ leave of 
а се. 


Tramway Officials.—On Monday last week, at St. 
Paul's Church, Southport, Mr. James ALFRED Борав, chief 
inspector of the Sheffield Corporation Tramways, was married to 
Mies Ganson. 

A Dundee paper says that Mr. Јони Jonnstons, formerly of 
P. & J. Johnstone, has been appointed superintendent of the 
Muskgoee Electric Traction Co., of Muskgoee, Ind. Terr., U.S. A. 

A silver watch has been presented to Mr. J. Кирвор by the staff 
and employés of the Kidderminster and Stourbridge Tramway Oo., 
with which he has been for 3j years as traffic superiatendent, on 
his departure to take up the position of traffic manager to the 
South Staffs. (Lessees) Tramway Co. 


General.—The first annual dinner in connection with 
the Blackburn District male staff of the National Telephone Oo., 
Ltd., was held last Saturday evening at the Golden Lion Hotel, 
Blackbarn, representatives of all departments being present. The 
district manager, Mr. C. Remincron, M. I. E. E, ocoupied the chair, 
and was supported by Messre Stevenson and Frost (Blackburn), 
and Mr. Callis (Burnley). Іа proposing the toast of the company, 
the chairman said he was glad to see all grades of the companys 
staff present, and trusted that the inaugural dinner ‘would 
develop into au annual function, as he felt sure that such social 
gatherings fostered a feeling of goodwill. A musical programme, 
arranged by Mr. C. Etheringion, followed. 

We read in Indian Engineering that Mr. W. J. Вівнів, who, on 
return from leave, has resumed his duties as resident electrical engi- 
neer under the P. and О. Steam Navigation Co., has been appointed, 
with the consent of his employers, inspector of electric installation 
for the Island of Bombay, in place of Mr. F. Hersee, for the pur- 
pose of carrying out the duties contemplated by the Indian Elec- 
tricity Act, III of 1903. 

In our “Trade Announcements” this week we mention the 
change of address of Mr. THOMAS BRowert, who has been appointed 
general manager of the Diesel Engine Co. It is somewhat signifi- 
cant that an engineer so well known in steam engineering circles 
should thus transfer his energies to the cause of the interaal com- 
bustion engine. His appointment can scarcely fail to be of material 
advantage to his new employers, and we wish him all success in 
his new position. 

Mr. C. Е. VosgMEISTEB, A. M. I. E. E., has resigned the post of 
mains superintendent to the Carlisle Corporation Electricity Works. 
He is starting an electrical business in Carlisle, and his address will 
be Lowther Arcade Chambers, Carlisle. 


Obituary.—It is with deep regret that we record the 
death of Mr. C. J. Ботнввглнр, M. I. E. E., late city electrical engi- 
neer of Worcester, which occurred on January 30th, the burial 
taking place at Astwood Cemetery, Worcester, on February 2nd. 
For some years past Mr. Sutherland had suffered from ill-health, 
and he has finished his work at a very early age, being only 33. 
He designed and carried out at Worcester ths erection of the 
Hylton Road station of 810 kw. capacity for three-wire low tension 
continuous current lighting and traction supply. He was very much 
respected by his staff, every available member of which attended 
the funeral, and floral tributas were sent from both stations. Mr. 
Parker (chairman of the Electricity Committee) and Corporation 
officials also attended the ceremony. The deceased gentleman has 
left a widow and one little son to mourn his loss. 


s CITY NOTES. 


Тнв annual report and statement of accounts 
Marconi's for the year ending September 30th last have been 
Wireless issued by the directors. Тһе balance-sheet 
Telegraph Co. shows that 221,127 shares have been issued, and 
are fully paid except for £50 5s. calls unpaid 
making the paid share capital £221,076 15s. The amount of 
expenditure in establishing the business in excess of the receipts 
to September 30th, 1903 (£21,850 7s. 6d.) has been deducted from 
the share premium account (£47,810), leaving а balance of £25,956 
12s. 6d. Oreditors amount to £23,475 7s. 2d., and the balance from 
profit and loss account is £12,681 5s. 3d. The assets are shares in 
associated companies (acquired by agreement) of large nominal 
value reduced by a reserve to £63,745 17s. 4d.; similar shares 
purchased and taken at cost, £29,185 2s. 4d.; patents stand at 
£80,589 18s. 7d.; plant, machinery and buildings, £33,106 6s. 7d.; 
furniture, £318 148. 1d.; stock, £14,924 15s. 8d.; debtor, 
£36,430 7s. 3d.; cash and loans, £6,009 17s. 7d.; and amounts 
due from associated companies, £18,882 0s. 6d. 

The profit and loss account shows that the gross profit was 
£33,289 9s 11d.; other sources of income were transfer fees, 
£109 15s. 7d.; and interest and discount, £720 4s. 5d. The total 
of £34,119 9а. 11d. is reduced to a net profit of £12,681 5s, 3d. by 
expenditures as follows:—Directors’ fees and salaries, £5,389 
16s. 4d.; law charges, professional fees, patent fees and expenses, 
£5,683 13s. 1d.; travelliog expenses, rente, rates and taxes and 
sundries, £9,304 7s. 4d.; and repairs, renewals, and depreciation, 
£1,060 76. 11d. ‚я 

In their report the directors remark that the profit of £12,681 
5s. 3d. compares with £10,607 7s. 8d. for the previous year. They 
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consider that the oompauy is now in possession of all the data 
necessary for the equipment of stations for роса commercial work- 
ing between England aud America, and a new station, fully 
equipped, is nearly completed in Canada. The greater part of the 
machinery for a similar station in Great Britain has been ordered, 
but tbe síte for such station has not yet been selected. 'Tbe new 
agreement with the Post Office came into operation on January 1st. 
Orders have been received from the Admiralty. Four stations bave 
been equippéd on the St. Lawrence, and & new contract entered 
into with the Canadian Government representing extensions of 


stations for that Government. Five stations have been equipped 


along the Labrador coast. The stations for a service between Italy 
and Montenegro are now in operation for commercial purposes, and 
a number of new stations in Italy have been completed. The use 
of wireless stations for Press messages between England and 
Amsterdam is under consideration by the Post Office. The 
Government of Chili is discussing the application of the 
system after successful demonstrations. A contract has 
been entered into with the War Office for communication between 
certain of the Channel Islands. On the subject of the Berlin 
Conference, the idirectors say that they feel the company has, 
in the contracts which it has secured, protection against decisions 
of the Conference injurious to the international service which has 
been organised. The Meteorological Office is in communication with 
the company with a view to arranging for a service of weather 
reports similar to those already published by the Daily Telegraph. 
The works have been so fully occupied that the directors are taking 
steps to provide new works affording opportunity for extensions. 
Tre international organisation of ship and shor3 stations has been 
very greatly extended. Sixty shore stations are now available, and 
a list of vessels, equipped with Marconi apparatus, is given in the 
report, 30,000 shares at par have been placed“ through the 
aseistance of а '' group," in which six of the directors were, directly 
or indirectly, interested, the consideration for the group's guarantee 
being an option to take up a further 30,000 shares at 27s. 6d. 

It will be noted that whilst the shares of associated companies 
are valued at £92,930 19з. 8d. in tbe balance-sheet, there 
is also an entry showing that the same companies owe 
£18,882 Os. 6d. The question of adequate depreciation is 
necesearily a difficult one, but the amount of £1,060 7s. 11d. 
to cover repairs, renewals, and depreciation on plant, machinery 
and furniture valued at £33,425 0s.. 8d, seems small 
when the natare of the plant and its rapid improvement 
are taken into account. When directors undertake to place 
shares at par in consideration of an option to take a similar amount 
at a premium of 7s. 6d., it suggests the expectation tbat an in- 
creased value in the shares may be looked for, but it is not quite 
clear why those directors should not have secured the par shares 
and omitted the premium option. As will have been seen from 
our summary of the report, the Marconi Co. are able to report 
au increased use of their apparatus in the sphere in which 
it does not come into competition with existing telegraphic 
facilities, and it is the more to be regretted that the only 
estimate of future profit is that relating to trans-Atlantic communi- 
cation. The estimate assumes an earning, after deducting land 
charges, of £56,000 per annum on tbe basis of the transmiesion of 
15 words per minute for 10 bours а day for 300 days in the year, 
the rate being 6d. per word. We should have preferred to 
see an estimate of earnings within the spbere of operations 
in which the value of wireless telegraphy has been proved, and 
we cannot but consider it unfortunate that the shareholders should 
have placed before them an elaborate estimate of problematical 
earnings in long-distance transmission where the efficacy of the 
wireless system has not been proved, and where efficient alter- 
natives exist. Why do the directors seek to incar a considerable 
outlay for the purpose of entering a competitive field, when so many 


openings exist for non-competitive businesstbat may be obtained 
for smaller outlays? - 


IN our issue of February 3rd (p. 196) we 

London announced that this company had at last, 
Electric Supply owing to the improvement in business during 
Corporation. 1904—сһіейу owing to the demand for energy 
for the L.C.O. tramways—been able to pro- 

pose a dividend for the ordinary shareholders. The exceedingly 
difficult times which the company passed through in its early days 
are, we suppose, quite unknown to very many men who are con- 
nected with the electrical industry to-day, but those who are in- 
terested in the matter, and are so fortunate as to have access to fileg 
of the ELECTRICAL REviEW for, say, 12 to 15 years ago, will be 
able to read of the anxieties which were then passed througb, 
anxieties both engineering and financial in description. But the 
troubles did not end 12 years ago; they have been recurring 
almost continuously, only in different forme, year after year. The 
self-sacrificing part, played by the late Lord Wantage, in standing 
y the concern so,manfully, occurs to owr mind ae calling for a 


passing mention now that it has been possible to show a return on 
the ordinary capital. The company was undoubtedly a pioneering 
one. It was registered as long ago as 1887 under its present title, 
but, as а matter of fact, it had an existence under another name 
two years before that date. Of the original directors and officials 
associated only three now remain, these being Lord Crawford, Mr. 
R. Stewart Bain (the present managing director) and Mr. Partridge 
(the chief engineer). Of course, it must be recognised that the 
resulte for last year—an increase from 4 millions to 103 millions 
units told —are chiefly consequent upon the tramway demand. At 
last year's annual meeting the chairman (Mr. R. H. Benson), ina 
oarefully worded speech, placed the estimate at from 8 to 10 
millions for the year, and at the forthcoming meeting he will be 
able to tell shareholders tbat the result has been even better than 
his forecast. If he could also tell the meeting that the L.C.C. 
would be needing an equally large quantity of energy for a couple 
of years or so longer, the shareholders would feel that the company 
had reached а permanent dividend-paying stage. 

The report shows that the profit on working (adding £2,137 for 
interest and balance brought forward) is £67,470. Interest charges 
of £15,478 are deducted, leaving £51,992, which is to be dealt with 
thus :— 


6 per cent. dividend on the preference shares ... £16,452 
3 per cent. dividend on the ordinary shares 9,990 
Reserve (making a total of £25,000)  ... 18,540 
Provision for contingencies E - 5.000 
Carried forward 2,010 

£51,992 


The supply of current for power and lighting has been efficiently 
maintained, and the anticipation stated in last year's report regard- 
ing decrease in cost of production has been more than fulfilled. 

The units sold were 10,531,785 as compared with 4,102,099 during 
1903. It would be interesting to know how much was for traction 
and how much for ordinary purposes. The expansion in the busi- 
ness required а capital expenditure of £49,378 during the year. 
The plant and machinery have been maintained out of revenue, 
and are in efficient condition. 


St. James’ and Pall Mall Electric Light Co. 


Tu» ordinary general meeting of the shareholders of this company 
was held on Tuesday, at the offices, Carnaby Btreet, Golden Square, 
Ool. Eustace J. A. Balfour presiding. 

The CHAIBMAN, in proposing the adoption of the report, said that 
for the eighth year in succession they were able to make a distribu- 
tion at the rate of 14j per cent. on the ordinary shares. The pre- 
sent porition of the company was, he thought, perfectly satisfactory. 
Last year when addressing them he was at some pains to explain 
what at first sight appeared to be а set back in the progress of the 
business. He pointed out then that the comparison of that year's 
working was made with one of quite exceptional prcsperity, iu 
which the Coronation led to unusual activity which had a material 
effect upon their business. Further than that, whilst they were 
passing through a period of trade depression, their own costs were 
unduly enhanced by the interest charges of capital in the Central Co. 
during the period of construction of that company's important works. 
In the result they had to have recourse to the contingency fund, 
which they had specially provided for that emergency, and one-half 
of the sum was used, the bilance being held in reserve for 1904 if 
required. He was able, however, to re-assure them on all 
those points, and he was sanguine tbat their position would be 
improved. The accounts before them showed that in the past year 
they had done even better than they expected. The Central Co. 
had declared a dividend of 5 per cent. on its share capital, of which 
they held one-balf, so that not only had they not had to draw any- 
thing from the contingency fund, but that dividend of £2,500 
received since the closing of the accounts would enable them this 
year to restore that fund to its original amount. In other words, 
1904 had proved about £5,000 better than 1903. Farther, the 
Central Co., having commenced the year by charging them 2d. per 
unit, was able, after paying all expenses, including proper provision 
for depreciation, to amend its charge on the whole of its output for 
the year to 12d. per unit, and there was reason to believe that on the 
current year ıt would be able to do better still. That was a matter 
which was of vital importance to them. Their own capital was 
stationary, and they had no large expenditure in contemplation. 
Any future increase of supplies for their business would be drawn 
from the Central Oo., and therefore the price at which they could 
deliver а unit of electricity to consumers would depend more and 
more largely each year on the price at which the Central Co. could 
generate it. For the past year they had been well satisfied. The 
supply had been furnished them in a most regular manner, and the 
charge was below that which they had anticipated. He was glad 
to be able to tell them that their own business һай made steady 
progress. They had added during the year the equivalent of 24,421 
8-c P. lamps, making a total at the end of the year of 278,889. The 
output for the year amounted to 7,660,557 units, which was an 
increase of 520,382 units over the preceding year. They would see 
from the engineer's figures that 5,488,559 units were generated at 
the company's station, and 2,088,347 units were purchased from the 
Central Co. They had been enabled to make substantial reductions 
to their customers, and it was the settled policy of the board to 
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make the service cheap as well as efficient, so as to establish the 
business on the widest possible basis. The company’s works within 
the district had been fully maintained and were in first-class order. 
At the Carnaby Street station an artesian well bad been sunk, from 
which the whole of the water required for the steam generating 
purposes was easily obtained. The position of the Central Oo. 
furnished them with a reserve which enabled them to take up 
promptly any new business that might present itself. Certain Bills 
had been promoted in the ensuing session of Parliament, which 
migbt affect the interests of the company, and the directors had 
taken the proper steps to safeguard those interests. 

Mr. WALTER LEAF teconded the motion, and the report was 
adopted. | 


The Yorkshire Electric Power Co. 


Тнв directors report that since the meeting held in August, 1904, 
the buildings for the Thornhill power station have been completed, 
and, with the exception of the turbo-generatore, all the plant bas 
been delivered and installed. The first two of the turbo-generators 
are now being tested at the makers’ works at Rugby, and it is 
anticipated that they will be erected in the station during the 
month of February. А supply of electricity was available at the 
works before the end of December, and the first consumer was con- 
nected on January 21st, 1905. 


А general scheme of transmission has been decided upon, and plans have 
been prepared and apparatus ordered for a number of sub-stations. The 
laying of mains is being rapidly proceeded with, so as to give an early supply 
in Birkenshaw, Drighlington, Gomersal, Liversedge, Mirfield, Pudsey, Ravens- 
thorpe, Thornhill, and other districts. At December 8lst last 50 miles of cable 
had been ordered, of which 26 miles were actually laid. In addition to the 
agreement with the U.D.C. of Mirfield, reported at the last meeting, agree- 
ments have been entered into with the Corporation of Pudsey and the U.D.C. 
of Liversedge for a supply in bulk, the agreement with the latter, as with the 
Mirfield Council, enabling the company to supply large power users direct. 
Negotiations are proceeding with other local authorities, and agreements have 
been made with several large users of energy for power purposes in the districts 
in which mains have been already laid. J udging from the various applications 
made to Parliament and the Board of Trade by local authorities, companies 
and others, continued activity is being shown in the use and development of 
electrical energy. Those applications which refer to the company’s area are 
having careful consideration. 


The half-yearly meeting is to Le held at Leeds on February 28th. 


Bristol Tramways and Carriage Co. 


Tam directors’ report for the year ending December 31st, 1904, saya 
that the gross receipts amounted to £259,800, and the working and 
general ехрепгев and renewals are £168,799, leaving a net revenue 
of £91,001. 

There has already been distributed interest on 4 per cent. mortgage 
debenture stock and deposits, £11,016; dividend on 4 per cent. preference 
shes, £19,021; interim dividend at the rate of 83 per cent. per annum 
(subject to income-tax), for the half-year ending June 30th, £20,231— 

50,668. It is proposed to appropriate the balance as follows :—Final 
dividend for ‘half-year at the rate of 94 per cent. per annum (subject to 
income-tax), £22,563; addition to reserve for contingencies fund, £17,770— 
£40,889 — £91, 1. "The company's investments have been increased Ьу 
498,768. during the past year, and with the addition now proposed will be 
further augmented to £163,672. The receipts from the tramways department 
show an increase of £3,441. The total number of passengers carried during 
the I on the company's cars and omnibuses was 45,312,378, an increase of 
920,984. The company obtained their Act of Parliament last session authoris- 
ing the extensions of about 10 miles of route, including the principal roads out 
of the city, Parliament having approved the company’s proposais that as to 
about nine miles the concession should be for at least 42 years, and the con- 
sideration, on апу purchase by the local authorities after that period, fair 
market value as & going concern. The Act also confirmed arrangements with 
the various local authoritiea of Horfield, Kingswood, Hanham and Brislington, 
by which a fresh period of 42 years together with going concern terms of pur- 
chase were made applicable to all existing lines within those districts. The 
directors have to record with regret the death in December last of their 
esteemed colleague, Mr. William Franklin. Mr. James Henry Howell, J.P., 
has been elected by the directors to fill the vacant position. 


Great Northern and Piccadilly Railway Co. 


THE half-yearly meeting of this company was held on Tuesday last 
at Hamilton House, Victoria Embankment, E.C., Sir Henry Fowler, 
G. O. S. I., M.P., in the chair. 

In moving the adoption of the report and accounts, the 
CHAIRMAN said that the story of the company for the half-year was 
a very simple one, and could be told in one sentence. During the 
balf-year the capital expenditure had been £044,898 17s. 3d., the 
majority of which been expended in construction—nearly 
£621,000. The engineer's reports showed that the work had pro- 
ceeded rapidly and satisfactorily. Не did not think that it was 
possible for the work to be proceeded with more rapidly. At the 
next balf-yearly meeting he hoped to be able to give some idea of 
"when the work would be completed. А dividend of 4 per cent. per 
annum was proposed. | 

Mr. Lzsrex C. Рвовүм seconded the motion, which was carried. 

Bir Henry Fowler was re-elected cbairman, and Mr. Vivian H. 
Bmith а director. 

Messrs. W. B. Peet & Co., the auditors, were re-elected, and this 
concluded the proceedings of the ordinary meeting. 

The meeting was then made “extraordinary,” to consider the 
two Bills which the company are bringing before Parliament. 

The Снлівман explained that the first Bill was a formal one 
which sought to confer further powers on the company, while the 
second Bill was to empower tbe company to construct new 
railways in extension of their authorised railways and for certain 
cther purposes. He formally moved that the two Bills be 
approved. | | 

s was seconded by Mr. Prosyn and carried. 

Thé proceedings then terminated. 


Northampton Electric Light and Power Co. 


Тнв report for 1904 states that the lamps and motors connected 
during the year were 6,576 (equiv. of 8 c.P. lamps), making a total 
of 47,431 of 80 P. The motors have increased from 2514 to 3514 Н.Р. 
Of these, 210 н.р. are hired out by the company. The separate 
consumers have increased from 704 to 801. 


' Distributing mains have been laid to the extent of 1 m. 1,962 yd., bringing 
the total up to 14 m. 1,875 yd. The extension to Dallington has been fully 
justifled by the results. In the early part of the year the nominal share capital 
was increased from £50,000 to £100,000. Recently proposals were laid before 
the shareholders, and were unanimously adopted at the various meetings held 
in reference to the matter, for rearranging the share capital by obtaining sur- 
renders of the ** founders’ rights," and of the special privileges attaching to the 
6 per cent. preference shares. There are now two classes of shares only— 
namely, ordinary and 5 per cent. cumulative preference. The annexed accounts 
deal with the old order of things, the new arrangement comiug into force on 


January Ist. As soon as there is a sufficiency of spare revenue, the extra divi- 


dends, or compensation, will be paid, but this can hardly be fully effected during 
the present year. Substantial additions have been made to the plant. The 
prov alona order extending the area of supply to the whole of the county 

orough, as now constituted, and to various parishes, was duly passed. The 
Town Counoil offered £100,000 for the company’s undertaking, the price they 
were advised by their own expert to offer, having been (it is generally under - 
stood) £120,000. Payment was to be deferred, and there were other impractic- 
able conditions. The directors did not feel called upon to convene a meeting to 
consider these proposals. A farther sum of £1,750 is now added to the depre- 
ciation fund, besides £50 written off motors. A certain amoont of old plant has 
been sold, and the loss has been written off. The accounts show £1,746 avail- 
able for dividends. It is proposed to pay a dividend at the rate of 53 per cent. 
per annum for the half-year on the ordinary shares, making, with the interim 

ividend, 5 per cent. for the year. This will leave £816 to be carried forward. 
The directors are now prepared to allot 1,170 5 per cent. preference shares at 
18. 885 premium per share, also 5,000 ordinary shares, at a premium, by way of 
tender. 


The dividend for 1903 was 44 per cent. 


Chelsea Electricity Supply Co. 


THE directors report that the profit for the year ended December 
31st, 1904, amounted to £35,068, which, with £1,200 brought for- 
ward, makes a total of £36,263. 

. After deducting interest on debenture stock, £7,188; balance of 
other interest, £67; interim dividend, 6 per cent. on preference 
shares, £900 ; interim dividend on ordinary shares at the rate of 44 
per cent. per annum, £4,999; amount written off suspense account, 
£2,363 = £15,517, there remains a balance of £20,746, which is to 
be appropriated as follows:—  : | 


To credit of renewals and depreciation fund P ive ee £10,844 
To final dividend on the preference shares at the rate of 6 per 
cent. per annum, making 6 per cent. for the year .. oe 

To final dividend on the ordinary shares at the rate of 74 per 
cent. per annum, making 6 per cent. for the year  .. dis 8,882 
Leaving a balance to be carried to the next account of .. ба 1,170 


£20,746 


A further expenditure, amounting to £3,875, has been incurred 
during the year in connection with changiog the system cf supply 
from 100 volts pressure to 200 volte. Thie amount has been added 
to the suspense account, from which £2363 has been written off, 
leaving that account at £4,725. Tbe number of lamps connected 
on December 31at, 1904, was 210,659, an addition of 15,424 during 
the year, and the improvement in the units sold per lamp continues. 
The total number of units sold in 1904 was 3,212,412, being 473,060 
more than the previous year. During the year an issue of £25,000 
debenture stock was made at the price of £107 103, and the net 
premiums, amounting to £1,664 143. 10d., have been carried to 
debenture stock premium redemption fund. The directors have to 
record, with great regret, the loss of their esteemed colleague, 
Major-General C. E. Webber, C.B., who was one of the first directors 
of the company. The directors do not propose that the vacancy 
should be filled. 

Tbe meeting is to be held at Winchester House, Е.С, on Wednes- 
day, February 22nd. 


Cambridge Electric Supply Co. 


Tax directors report that the progress of the company during 1904 
has continued to be satisfactory. 


During the year a further call has been made of £1 per share yielding £9,423 
and £80,000 of 000 per cent. debentures have been issued at par to the share- 
holders. 425, of this debenture issue has been paid up. In order to meet 
the шогаш demand for electrical energy а large extension has been made to 
the works and additional plant and maoninery have been ordered, of which 
part is already delivered and at work. The property in Thompson а Lane 
referred to in the last report has been fitted up as stores and workshops. 
Additional property immediately adjoining the works on the north side has 
been acquired to a portion of which, after alteration and extension, the offices 
of the company will be transferred. The remaining portion of this property and 
the space cccupied by the present offices will then be available for further 
extension of the works. 


A new scale of charges for electrical energy at reduced rates came 
into force on July 1st, and the directors hope for an increase in the 
demand as a result. During the year the equivalent of 3,074 8-c P. 
lamps were added to the mains, making a total to date of 47,112. 
The units supplied were 523,298, an increase of over 51,000 units. 
After paying all charges, and placing £1,000 to depreciation the 
accounts show a balance of £6,692, which, added to £1,342 brought 
forward from last year, makes £8,034. An interim dividend of 24 
per cent. (£1,903) has already been paid, and the directors recom- 
mend a dividend of 44 per cent., making 7 per cent. for the year. 
[The same as for 1903.] This will absorb £3,959, leaving a balance 
to сану forward, subject to fractional adjustment of income-taz, of 
£1,717. 

А г meeting isto be held at Cambridge on Wednesday, February 
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Baker Street and Waterloo Railway Co. 


Tux report for the half-year ended December 31st last, submitted 
to the meeting beld yesterday, states that capital expenditure 
during the half-year amounted to £173,133. For the current 
balf-year the estimated expenditure is £600,000. 


* 
1 is being made with the works between the Elephant and 
Castle and Baker Street. The running tunnels have been driven throughout. 
Allthe station tunnels are througb, except the down tunnel a$ the Elephant and 
Castle. All the lift and stairway shafts have been sunk except the lift shafts at 
the Elephant and Castle and the stairway shaft at Westminster Bridge Road. 
The passages giving communication with the platforms are all constructed 
except at the Elephant апа Castle Station, Half the permanent way has been 
laid. On tbe Paddington section the running tunnels have been driven as far 
as Harewood Avenue and tbe permanent way laid. Possession of the land for 
the Edgware Road and Lisson Grove Stations was given to the contractors in 
June last. At Edgware Road а 29-16. lift shaft and the stair shaft have been 
sunk, and the down line station tunnel has been commenced. At Lisson Grove 
the site has been cleared, and the underpinning of the adjacent property is in 
hand. Arrangements for the interchange subway with the Marylebone Station 
of the Great Cental Co, bave been made. The company is promoting a Bill in 
Parliament to obtain power to make certain alterations in the subways at 
Trafalgar Square and the Elephant and Castle, to extend the time for the com- 
pletion of the works and purchase of lands; also for power to issue debenture 
stock certificates to bearer. 


Company Law. 


Ws are glad to note that the President of the Board of Trade has 
appointed a Committee to inquire into what amendments may te 
necessary in the Acts relating to Joint Stock Companies. The 
questions to which special attention is to be directed are :— 


l. The growing tice of шош companies without a prospectus. 

2. The registration outside England of companies carrying on business in 
England and appealing to English investors. 

8. The extension of the provisions of the Act of 1900 with regard to the regis- 
tration of mortgages and chargea to include all mortgages and charges, and not 
only those created since January Ist, 1901. 

4. The amendment of Table A of the Act of 1862, 


The members of the Committee are:— 


Sir Robert T. Reid, G.C.M.G., K.C., M.P., Chairman. 

Mr. J. W. Budd (ex-President of the Incorporated Law Society). 

Mr. Frank Gore-Browne, K.C. 

Mr. E. B. Faber, М.Р. (Chairman, English Country Bankers' Aesociation). 

Mr. J. К. J. Hichens (Chairman of the Stock Exchange Committee). 

Sir William H. Holland, M.P. (President of the Association of Chambers of 
Commerce of the United Kingdom). 

ME Hin к. 

т. yer. 

Mr. C. M. Warmington, K.C. 

Mr. Edwin Waterhouse (ex-President of- the Institute of Chartered 
Accountants). 

Mr, L. Worthington Evans, and 
T ad B. Barnes (Comptroller of the Companies Department of the Board of 
Mr. Н. A. Payne is to act as secretary. 


Kensington and Knightsbridge Electric Lighting Со, 


Tue directors state that during the year the number of houses and 
shops connected with the system increased from 3, 210. to 3,451, while 
the number of lamps, calcalated oni the usual basis of 8 C.P., 
increased from 280,133 to 303,048. The renewa! account now stands 
at £55,032 9s. 8d., being an increase of £5,502 8s. over the amount 
of the account at the end of the previous year. 

After providing for the amount placed to renewal account, writing £3,000 off 
cost of purchase of Kensington Court Co., Ltd., in the capital account, and after 
paying the dividends on the 6 per cent. first preference shares to June 80th 
1904, on the 5 per cent. second preference shares to September £0th, 1904, and 
an interim dividend at the rate of 10 per cent. per annum on the ordinary shares 
for the first half of the year, the balance standing to the oredit of the net 
revenue account for the year 1904 is £18,659. Of the above sum, £1,500 has 
been appropriated to the payment of the first preference dividend to the end of 
the year, and 2626 has to be set aside to meet the portion of the dividend on the 
second preference shares accrued to the same daté. It is proposed to pay out 
of the balance of £16,584 a further dividend on the ordinary shares at the rate of 
10 per cent. per annum for the past half-year, and a bonus of 2 per cent. for the 

year, making, with the interim dividend paid on August lst, 12 per cent. for the 
year. This will leave a balance of £1,984 to be carried forward. During the 
year substantial reductions have been made in the charge for supply, repre- 
senting a considerable saving to the consumers. 


Charing Cross and Strand Electricity Supply 
Corporation. 


Тнв report of the directors for the year ended December 31st, 1904, 
shows satisfactory results of the business done in both their West 
End and City areas of supply. 
_ West End Undertakings.—A new sub-station has been built in the 
Green Park, under agreement with His Majesty's Office of Works, 
for the purpose of supplying the public lamps in the Mall and 
parks, the Queen Victoria Memorial, and for other purposes. The 
lamps added during the past year have been 73,722 8-c.P., an. 
increase of nearly 25 per cent. on the highest number previously 
obtained in the West End areas іп any year. The total number 
now being supplied in the West End is 409,663. The total mains 
now laid amount to 325 miles. The regulations of the London 
County Council require all theatres to be furnished with supplies 
from two separate sources. The dual or alternative supply which 
was provided by the directors, under the advice of their engineer, 
has now been approved as complying with these regulations. The 
revenue from sales of current for 1904 amcunts to £122,877 118. 6d., 
as against £110,083 12s. 2d. in 1903. The balance of net revenue 
account is £55,942 3s. 9d., which it is proposed to deal with as 
follows :—Dividend on the 43 per cent. preference shares, £17,719 ; 
dividend on the ordinary shares at the rate of 8 per cent. for the 
year 1904, £28,000; carrying forward £10,223 = £55,942. 

The City Undertaking.—The erection of the first half of the generat- 
ing station at Bow, which will hold plant of sufficient capacity to sup- 


ply theequivalent of 800,000 8-c.P. lampsconnected, is now completed, 
and contains plant to supply 600,000 lamps. Further plant, of the 
capacity of 200,000 lamps, will shortly be delivered. The four sub- 
station buildings in tbe city are now completed, and contain large 
storage batteries and plant of sufficient capacity to supply 450,000 
8-0.P. lamps connected. There is ample space to more than treble 
this capacity, with practically no additional expenditure on 
buildings. Mains have been laid in all the principal and most of 
the secondary streets in the city. These are of sufficient capacity to 
supply upwards of 500,000 8.c.P. lamps Spare ways have also been 
provided into which extra mains, capable of increasing the supply 
to 1,000,000 lamps, can be drawn. There are 265 miles of mains 
now laid. There have been added during the year the equivalent of 
58,968 8-с.Р. lamps, bringing up the total now supplied to 301,081. 
The gross revenue from sales of current during the year amounted 
to £78,431 2s. 1d., or £22,394 13s. 2d. in excess of 1903. The net 
revenue account shows a profit of £15,670, which has been applied 
towards the payment of the 4j per cent. preference sbare divi- 
dends to December 31st, 1904, and the balance of such dividends 
"e been provided under the guarantee of the West-end under- 
takings. 

General.—The engineer-in-chief certifies that the plant and 
machinery have been maintained in a high state of efficiency. The 
directors bave thought it advisable, to enable the corporation to 
comply with the increasing demand for electrical energy for rail- 
way, tramway and other motive power purposes, to apply to Parlia- 
ment for an extension of the areas of supply and further powers. 
It will be in the recollection of the shareholders {аб the Charing 
Cross and City Electric Co., Ltd., was formed under the authority 
of resolutions of this company for the purpose of contracting for 
and carrying out the works in the City of London. These works 
ате now practically completed, and the directors are proposing to 
close all accounts between the two companies. Agreements for 
this purpose have been prepared and will be submitted to the share- 


holders for confirmation. 
City West End 


undertaking. undertakings. 

Quantity generated or bought in B.O.T. units .. 10,E08,473 12,080,877 
Quantity sold— 

Public lamps ee eo ee ae ee oe m 285,254 

Other sales " aa a T s 7,851,757 8,218,595 

Total sold we ex Ws: s ee А 7,351,737 8,604,149 
Quantity used cn works.. zx ss T А 2,973,474 8,267,247 
Total quantity accounted for.. ès vs s 10,525,211 1,871, 
Quantity not accounted for sx Was Cw» 178,2€2 218,981 
Number of public lamps Y s s — 17 
Total maximum supply demanded kw. 7,240 4,900 


Wa. Hy. PaTCHELL, Eng incer-in-Chicf, 


The 1903 div’dend on the ordinary shares was 8 per cent. 


Liverpool Overhead Railway Co. 


Tux thirty-third half-yearly general meeting of shareholders in the 
Liverpool Overhead Railway Co. was held on February 14th, at 
the Law Association Rooms, Cook Street, Sir William Forwood, 
chairman of directors, presiding over a good attendance. 

The CBHaIRMAN, in moving the adoption of the report and 
accounts, regretted that they were not more satisfactory. They 
bad, for the first time, to record a reduction in traffic, partly due to 
the quiet state of trrde daring the early part of the balf-year, but 
mainly caused by the competition of the frequent and rapid ser- 
vice of trains on the Liverpool and Southport line since its 
electrification. This falling off in traffic bad taken place not- 
withstanding the reductions which had been made in the fares to 
meet competition. They had carried during tbe half-year 5,613,752 
passengers, against 5,896 503 in the same half-year of 1903—a 
reduction of 282,751, or 48 per cent. Their gross earnings had 
boen £41,488, against £44,110—a decrease of £2,622, or 5:1 per cer t. 
But they had been able to meet that falling off in traffic by some 
reduction in expenses. They spent last balf-year £29,530, against 
£31,210 in the corresponding half of last year—a eaving of £1,680, 
or 5'3 per cent. The net income for the half-year was £12,187, 
against £12,935—a decrease of £748. The balance available for 
dividend, including £4,052 brought forward, was £10,134. Out of 
thie the directors recommended the payment of the preference 
dividend of 5 per cent., which will abeorb £3,266 14s. 3d., and the 
payment of a dividend on the ordinary shares at the rate of 12 
per cent. per annum, which will require £3,125, leaving a balance 
to be carried forward of £3,748. During the half-year they had 
earned 1:90d. per passenger. Their highest earnings were 1`994. in 
1897. The decrease was due to the reductions made in fares, 
particularly to working men. Their ratio of expenditure to revenue 
was 76°77, against 76:91. Their lowest ratio was in 1899, when it 
reached 58:60, thus proving that their accelerated service had not 
produced the increase in traffic they hoped for. Their revenue per 
train-mile had increased since the acceleration from 20°54d. to 
22°78d., and their expenditure was 17:10d. against 18 43d. They 
could not do much more in the way of economy in working, as the 
expenditure they could control was really very small. They bad 
received many letters from anxious shareholders making sugges- 
tions for increasing their earnings by reducing the fares, introduc- 
ing differential booking, and granting contract tickets. All these 
letters and suggestions bad been most carefully considered. Penny 
fares were, no doubt, popular, and where, as in the case of tram- 
ways, there was a large short pick-up traffic, they were profitable ; 
but they must not forget that the tramways paid no rates, 
апа had no costly structure. Feeling the competition of the 
Lancashire and Yorkshire Railway at the north end very keenly, 
they had endeavoured to win back their working men by 
giving them sectional 2d. return fares. The net result had 
been that they had carried 40,000 more passengers, at а 
profit of £99, equal to ‘59d. per passenger; but the same increase 
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under the old raté would have ehown a profit of £150, Differential 
fares would be introduced as soon as they made their connection 
with the Lancashire and Yorkshire system. Locking back upon 
the history of the company, which was opened for traffic in 1893, 
they found they had encountered a series of difficulties which could 
not be anticipated or provided for. They were very successful up 
to 1899 ; their dividend in that year resched 3 per cent. Then the 
Liverpool tramway system began gradually to be extended, and now 
competed with them at many points. e establishment of the 
telephone had also interfered with the growth of their traffic by 
doing away with the necessity of shipowners and their clerks visiting 
the docks as frequently as formerly. The trade of the port was 
also now worked with fewer шер, owing to the large steamers 
rir fe The directors had endeavoured to combat all these 
difficnities, and if they had not looked ahead, their position to-day 
would have been much less favourable than it was. The line was 
rendering a great service to the trade of the port, and they certainly 
deserved a larger share of public support than they were receiving. 

Mr. Вїснлдр Hosson seconded the motion. 

Mr. W. P. THompson said, after the speech of the chairman, he 
no longer wanted to pass a vote of censure on the directorr. 
Unless, however, the igrowirg decrease in the traffic was stopped, 
matters would become serious for the compsny. The most successful 
line in the kingdom of that nature, he shoald say from all accounts, 
was the Glasgow tramway», which had Ad. fares as well as 1d. fares. 
By a sectional system with 1d. feres, be was of opinion that the 
Overhead Railway would be able to materislly increase its traffic. 

A BHABEHOLDER avggeated that the directors’ fees might be 
reduced for the time being until the company became prosperous. 
He also considered that a 2d. return ticket, as well as the issuing 
of contracts, would prove succesaful. 

The Cuaremay, in reply, said it would be impossible to go down 
to а Id. fare at present. It would mean that they would have to 
double the existing traffic, and it was not there to double. They 
dared not make bold experiments. 

‘The motion was then carried, and Sir Wm. Forwood and Mr. 
Harold Brocklebank were re-elected directors. 


Westminster Electric Supply Corporation. 


Tux directors report for the year 1904, states that during the year 
the equivalent of 662,129 lamps of 8 c P. increased to the equivalent 
of 711,679 lamps, and applications for supply continue to come in 
at a satisfactory rate. 


The length of roadway in which continuous current mains have been laid now 
exceeds 75 miles, making about 2€6 miles of ways, into which upwards of 284 
miles of copper (strip and cable) have been drawn. In addition, 8 miles of 
trunk mains (12 miles of ways) are laid in the company's area to connect the 
stations with the Central Electric Supply Co.'s station at St. John's Wood. 
The syatem of public lighting undertaken by this Corporation continues to 

ve great satisfaction. The station of the Central Electric Supply Co. at St, 

ohn'e Wood has been working well during the year, and has supplied & large 
amount of current to this company at а considerably lower rate than in the 


previous year. The new trant former station at Duke Street Gardens is not yet 


completed, but arrangements having been made for part of the spaoe to be 
available for tbe engineers, the first section of plant has been erected and came 
into use on November 25th last. The result of the year’s woiking justifies the 
directors in once more recommending an increased dividend, viz.— 14 per cent. 
There being a growing demand for current at a low price, the directors consider 
that any additional profits should for the present be devoted to the develop- 
ment of the company's business by the uction in the rates of charge. A 
reduced scale of charges came into force on January 1st, which will naturally 
affect the receipts for the current year, and it is, therefore, necessary to carry 
forward в sum of money sufficient to meet the temporary diminution of profits 
which may result from the reduction in price. An interim dividend at the rate 
of 18 per cent. per annum on the ordinary shares and the dividend on the 5 per 
cent. preference shares, for the half-year ending June 30th, 1904, have been dis- 
tributed. After allowing for depreciation, sinking fund and other charges, the 
net balance is £56,828 118. 4d., from which must be deducted the second balf- 
year's dividend on the preference shares, which absorb £3,342 14s. 10d., leaving 
a balance of £52,985 16s. 6d. Out of this the board recommend the payment of 
dividend at the rate of 15 per cent. per annum, less income-tax, for the past 
half-year, carrying forward a balance of £18,798. 


STATEMENT or ELECTRICITY SOLD, &с., YEAR ENDING DECEMBER IST, 1904. 


Quantity utilised. 


— — — — — ee 


| No. of lamps on 
Sold to 5 on то РЕ | Б xc 
or lighting otal. ec. 81st, 1904, 
consumers. | meter testing, &o. | п 
14,518,764 | 162,898 14,616,651 | 711,079 
[13,086,596] * (160,238] (13,246,824 ] | [662,129] 


ALEX. B. W. KENNEDY, Engineer-in-Chief, 


* (The bracketed figures indicate the numbers of lamps and units at 
ш 1908. The quantity expended in distribution is not stated this year. 
S. Ф. Ф 


Waterloo and City Railway Со. 


Sra CHARLES BcoTTER presided on 9th inst. over the half-yearly 
general meeting of this company, held at Waterloo. 

In moving the adoption of the report and balance-sheet, the 
CnAIBMAN said that the half-year which had just closed had been a 
very favourable one for the company, although it had not been so 
favourable for other similar railways. During tha corresponding 
pee of last year they had paid a dividend of 3 per cent. only, 

t this half-year they were proposing an increased dividend of 31 

cent. The working expenses of the company had been reduced 
by £140 during the balf-year, and he thought they had not yet got 
to the limit of reduction. Electricity was making rapid strides, 
and alterations tending to economy were being made in all direc- 
tions. There was one other little matter which the directors had 
been considering. It had been suggested that the Waterloo and 


City Railway should supply the electricity for lighting Waterloo 
station. It bad been found that this could be done, and, of course, 
whatever margin of profit there might be, would be to the good of 
the company. А very small increase of net revenue would make a 
tangible increase in the dividend. He had little to say with regard 
to the half-year's working. They had carried nearly 16,000 more 
daily passengerr, and there had also been an increase in the number 
of season ticket holders. Burely theirlittle dividend would in time 
grow as well There was one interesting feature in connection with 
the traffic. Saturday was their best day, which was a very curious 
thing, seeing that the City was practically empty during part of 
that day. Не thought it might be accounted for by the number of 
clerks who rushed out of the City on а Baturday for football or 
golf. Bince the commencement of the line they had carried some 
30 million passengers without accident, so that l е thought the line 
might be considered the safest place in the world. During the 
whole of the past half-year there had been only one or two delays, 
and those of only some few minutes’ duration. In conclusion, the 
Chairman said that the directors were very much indebted to Mr. 
Jones, the electrical engineer to the company. The result of the 
economical working had been largely due to his foresight. 

The motion was seconded by Sir ALGERNON WEST. 

Mr. LAUBIA, a shareholder, raised the question of Sunday work- 
ing. He thought it was a most surprising thing that the line should 
be closed on that day, when it would be so largely used by people 
who wished to go down to stations on the South-Western. In these 
enlightened days, it was extraordinary that any railway should be 
asleep on a Sunday. Tkere was also the question of the awkward 
approach to tbe railway in the City. Could nothing be done to 
remedy that ? 

Other shareholders having spoken, the CHAN replied. Daal- 
ing first with the question of Sunday traffic, he said that the matter 
had not been recently considered by the directors. He admitted 
that the circumstances which obtained at present were not the same 
as those when the line was opened. Since then the Central London 
had been opened, so that their own line formed a connecting link 
between Waterloo and Shepherd’s Bush. He was not sure, at least 
this was his own opinion, that the time had not come when the 
receipts might well be augmented by opening the line on Sundays. 
The directors would consider the matter at their next meeting. He 
was afraid that nothing could be done in regard to the long passage 
at the City end of the line. They had at one time considered the 
possibility of a moving staircase, but had found that it would be 
tco expensive. Alluding to the question of fares which had been 
raised by one of the shareholders, he said that he thought it was to 
the best interests of the company to keep the fares as they were; 
rather than raise them he would reduce them. He would not like 
to face the question of advanced fares at present. | 

ТЬе report was then adopted. 


Smithfield Markets Electric Supply Co. 


Мв. H. B. Leon presiding at the annual meeting last Friday, moved 
the adoption of the report (see ELEcTaicaL REviEw, February 3rd, 
p. 195), and said that the figures were not quite so good as in 
the previous year, but considering the state of trade and the 
general bad times, the decrease was not of importance. The 
capital account showed that an expenditure of only £1,100 during 
the year, including £800 for the new boiler, the benefit of which 
they would receive in the coming year. They had spent out of 
revenue up-to-date £3,954. Unless there was some remarkable 
change of circumstances in the way of new business they did not 
intend to raise any fresh capital, On the contrary, they proposed 
directly they had enough money, to pay off the second debentures. 
To do that would be practically the same as writing down the 
value of the plant, stock, &c. The sale of current showed a decrease 
of about £400. A great deal of economy had been practised by 
consumers in the market, bat it was only temporary, and already 
there was a move in the other direction again. The expenses had 
decreased in about the same proportion, in spite of their baving 
freely spent revenue money in keeping the plant in an efficient 
state. The reserve fund had now reached £5,740, and the deprecia- 
tion fand £3,300, of which they had £3,300 in cash, and the balance 
was being used in the ordinary way in the business as working 
capital. The carry-forward of £1,600 might appear rather large, 
but there might be some difficulties this year which would perhaps 
be a little troublescme, and they though they ought to keep some 
cash in hand in order to surmount them. They had not lost 
customers, They had sold a few units less but more lamps were 
connected. The price had been reduced alightly, and the economy 
in the market had been marked. 
The report was adopted. 


Newcastle Electric Supply Co.—The directora have 
resolved that the following dividends be recommended for the year 
ending December 31st, 1904 :—24 per cent. on the amount called up 
on the preference sbares, making, with the interim dividend paid 
in July last of 24 per cent., a totalof 5 per cent. for the year; 54 
percent. on the amount called up on the ordinary shares (other 
than those mentioned below), making, with the interim dividend of 
24 per cent., paid in July last, 8 pcr cent. for the year ; 34 per cent. 
on the ordinary shares allotted in connection with the purchase of 
the Walker and Wallsend Union Gas Oo.’s electricity undertaking, 
making, with the interim dividend of 24 per cent. paid in July last, 
6 per cent. for the year. These shares are by agreement limited to 
a dividend of 6 per cent, per annum for two years, as from 
January 1st, 1903. 
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Stock Exchange Notices.— Applications have been 
"made to the Committee to appoint & special settling day in— 


Havana Electricity Co., Ltd.—Scrip (fully and partly paid) for £150,000 
5 per vent. дерепќи:ев. 


And to allow the following securities to be quoted in the Official 
List :— 


City of Buenos Ayres Tramways Co. (1901) Ltd.—248,000 shares of £5 each, 
fully paid, Nos. 1 to 215 000, and £174,000 4 per cent. debenture stock, in lieu 


of the shares and debenture stock of the City of Bue ов Ayres Tramways Co., 
Ltd., now quoted. 


The Committee has appointed Thursday, February 23rd, as a 
special settling day in— 


Marconi’s Wireless Telegraph Co., Ltd.—Further issue of 90,116 shares of 
£1 each, fully paid, Nos. 190,119 and 321,128 to 251,127. А 


South London Electric Supply Corporation.— 
Sabject to final audit, the directors recommend a dividend on the 


ordinary shares at the rate of 4 per cent. for the past year. The 
1903 dividend was 3 per ceat. 


Great Northerp, Piccadilly and Brompton Rail- 
way Co.— The report states that during the second half of 1904 
the capital expenditure amounted to £644,896. The estimate for 
the current half-year is £750,000. The progress of the works during 
the past half-year has been satisfactory. The rent dus from the 
Underground Electric Railways Co. of London permits of a divi- 
dend at the rate of 4 percent. per annum. The half yesrly meeting 
was held on Wednesday. Вїт Н. Fowler, said, tbat at the next 
meeting, he would be inthe position to give some definite idea of 
when the line wculd be opened for trafli v. 


Brompton and Kensington Electricity Supply Co. 
—The directors have declared a dividend for the half-year ended 
December 31st last at the rate of 11 per cent. on the ordinary shares, 
making, with the interim distribution, 10 per cent. for the year. 
(This is at the same rate as for 1903.) 


New Companies in 1904.—The Znvestors! Guardian's 
table of company registrations during 1904 show a big decrease as 
compared with the previous 12 months. The figures are:—1903: 
9,693 companies with £115,688,478 capital. 1901: 3,481 com- 
panies with £63,861,188 capital. In the classification of industries, 
the following figures are given :— 


| 1904. 1903. 
Electric .. si a s .. £2,178,755 £8,914,400 
Engineering and hardware e .. 7, 119,52 6,750,537 
Gass ss NAM BEDS 815,930 871,620 
Railways and tramways ..  .. ee 8,894,878 2,429,308 


City of London Electric Lighting Co.—We con- 
gratulate the shareholders of this company upon а 1 per cent. 
increase in the dividend for 1904, as compared with 1903, for we 
understand that the directors have decided (subject to the com- 
pletion of the audit) to transter the sum of £45,500 to reserve 
account, and to recommend to the shareholders the payment of the 
following final dividends forthe year ended December 31st, 1904 :— 
Preference Shares.— 63. per share, making, with the dividend paid in 
July, a total of 128 per share, or 6 per cent. per annum, less income- 
tax. Ordinary Shares.—78. per share, making, with the dividend of 
5s. paid in July, a total distribution of 12s. per share, or 6 per cent. 
per annum for year, less income-tax. The above appropriations 
leave a cerry-forward of about £22,000. For 1903, the carry- 


forward and the allocation to reserve were exactly the same as 
above. i 


Oxford Electric Co.—The dividend for 1904 is to be 


7 per cent. pər annum (including the interim dividend of 24 per 
cent.) The rate for 1903 was 6j per cent. 


 Prospectus.— Messrs. Speyer Bros. are offering £500,000 
of 4 per cent. perpetual debenture stock in the Baker Street and 
Waterloo Railway at 96 per cent. The lists close to-morrow. 


Mather & Platt, Ltd.— Interim dividend on ordinary 


shares at the rate of 6 per cent. per annum for the six months 
ended December, 1901. 


STOCES AND SHARES. 


Wednesday Evening. 
INVESTMENT orders in the Stock Exchange have quite eclipsed those 
which find their way to the speculative divisions. The City i, 
thoroughly convinced that а 2 per cent. Bank Rate will only tarry 
for a month or two; the King’s Speech at the opening of Parlia- 
ment on Tuesday assisted the cheeriness, and, from the chaos in 
Russia, the hope of peace in the Far East is daily strengthened. 


Four per cent. stocks are in very active demand, and a glance 


down the improvements recorded on the succeeding pages by De- 
benture prices leaves no room for doubt as to the increasing 
character of the investor’s confidence. 

Dividend announcements, payments and deductions have caused 
& variety of changes in prices all through the electrical sections. 
Waterloo and City Railway Ordinary at 92 has recovered the dis- 
tribution of 1$ per cent., but the Central London prices are content 


to remain with the dividend-deductions shown in the quotations; 


except that the Preferred is 1 down, instead of 2. Fresh weakness 
in City & South London lowered the stock to 44%, а fall of 13, 
of which only j bas to be allowed for the interest. Metropolitan 
Consolidated at 96 ex is practically unaltered, bat Districts are a 
shade better at.41%, upon the statements made at the meeting. The 
chairman at that gathering made no effort to explain away the 
damaging figures set forth by an evening coatemporary, showing 
the distance which District Ordinary is still away from chancas of 
a dividend, although he alludod feebly to the criticism. Obviously, 
District stock сап b» deemed nothing better than а gamble, 
although, as we bave remarked previously, the price may be hoisted 
when the electrification advertisement for the line comes along. 

With every day the report of the British Westinghouse C». 
becomes more anxiously awaited by the proprietors of the Pre- 
ference shares. The price is 25%, and it is said that a passing of the 
dividend once more must be faced as a possible contingensy. 
Nevertheless, holders might be ill-advised to realise now, because 
even though it may take a year to put the company into a sound 
financial position, the chances are that it will pull roand again in 
time. 

After the drop caused by the little 'bus v. tram controversy 
British Electric Traction Ordinary are } better at 94, and the Pre- 
ference, allowing for the ба. taken off, are | harder at 111 ez divi- 
dend. Anglo-Argentine Trams have eased off a trifle at 88, bat the 


market idea is that the price will not be long in getting to 9. In 


the light of this opinion, it must also be remembered that public 
interest in Argentine matters shows signs of waning for the tims 
being. London United Tramway D:benture fell a point to 104. 
Business has been recorded this week in Metropolitan Electric 
Trams Debenture at 106, and in North Metropolitan shares at 43. 
There is more doing in British Columbia Elestric Railway stocks, 
with the Deferred about 1034, and the Preferred at a little over par. 
As bearing upon the problems of motor traction, it may be 
remarked that the light ‘buses, some of which were intro 
duced to Hammersmith two or three months ago, are not 
regarded as successful, on account of the small number of 
passengers they carry. Therefore the old style of bus, motorised | 
seems likely to prevail until the new Motor Omnibus Co. gets its cars 
on the roads. | 

If the City of London Electric dividend did not fulfil the more 
sanguine anticipations, it sufficed to advance the price of the shares 
to 125, а rise of 10s. South Londons are ; down at 43 upon a few 
sales by those who confidently expected a 5 per cent. distribution. 
There is 1 rise in London Electric Preference at 5;, and Metro, 
politans continue to improve, another rise of 5s. making the price 
184. The Preference at 513 are у, harder. Generally the Metro- 
politan is the last of the important lighting companies to announce 
its dividend. Two or three undertakings have published their 
reporte, but they contain nothing sufficiently striking to cause any 
change in values, 

Four-and-twenty rises in the telegraph and telephone market are 
directly due to the increased investment demand. Debentares in 
this department are decidedly better. Western Telegraph 4 per 
cent. Debenture has gone up 14; other rises do not exceed a point 
each. Eastern Telegraph Ordinary came into favour, and put on 
3 per cent. at 1394, Eastern Extensions stopping at 133. Anglo- 
American Telegraphs are strong. Anglo "A" jumped i to 133, 
after being 142. On February 1st the price was 115, and a etrong 
Oontinental syndicate is endeavouring to get control of the atock. 
The Ordinary has got back its dividend of { per cent., and the 
Preferred, while nominally down 2, is ez 12 per cent. Direct 
United States are harder at 113, a rise of 12s. 6d. in the fortnight, 
but Submarine Oables Trust keep about 1224. Globes exhibit no 
move. Steady buying of Ouban properties led to Ouba Telegraphs 
being raised i to 173. Direct Spanish Preference are { up. Indo- 
Europeans at 47 show the rise of a sovereign, and (treat Northerns 
remain about 30. West India and Panama issues are decidedly 
better in each of the four cases. Of the Telephone descriptions, 
National Deferred has recovered to 110, a gain of 2, and the 
Preferred is up 4 at 1093. Oriental Preference follow the rise 
that occurred last week in the Ordinary, and Chili Telephones 
rose + to 6}. . 

Several of the Miscellaneous" shares are better. Callender’s 
Preference and Henley’s Preference have both improved to 5j, and 
a feature has been strong buying of Babcock & Wilcox Ordinary. The 
price is 43, after being 48. Brush Preference improved to 14, and 
the second Debenture stock is harder. The 5 per cent. First Deben- 
ture stock of the British Aluminium Co. is 2 better at 100. Another 
Debenture just introduced to the market is the 4 per cent. stock of 
the Baker Street and Waterloo Railway, offered at 96 by Mesars. 
Speyer Bros. In the market, a premium of about a point has been 
established. It may be observed that Great Northern and City 


4 per cent, Debenture stands about 92, and it was nearer 80 not 
long ago, 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock А Business done 
Present iim or | Dividends tor she last | (СЕ, | (Сап, | week ended 
Isene, man three years. Feb, Bth. Feb. 16th. F xr a 
$100 | Atrioan Direct Telegraph, „% Ear ME 99 io: Achse: Loet 
4 Debs. ee ee eo [17 eo ee ee T ru ы 
25,000 Amason Telegraph ® Nos. 1 to 95,000 so Се» ss 10 : ix 1— i — 1 
TEMO F =e „„ es sis. 21% | 68 — 6) 88 — 60 544 | 594 
21 | 85 el oer 93 UP MN E M ie 15 6 д, 5% 105 — 107 108 —105 xd | 106 104 
8,106,580 Do. do. do, erred ee ee ee ee ee Stock * 28. l 14- E 108 — 184 14 18i 
44,000 Chili Tel 6, Nos. 1 to 44,000 oe ee ee oe ee oo m. б 1 % es 10 100 190 
1841000 Do. do. Ster 600 year 4 Deb, Stock RGA. | Bock 8 À 96 — 97 95 — 97 963 | 96} 
16,000 | Cube Telegraph нщ . 6% Dei бє Wee: ve сөз 10 6% | 5% — 8#— 9} 
6,000 Do. 10 * pre... 10 И 164 – 17 17 — 18 1 T 
„%%% ашы ыш С зе чы мр ee E | $— 
80,000 nt 4 4 Debe, mi „„ oe] 66 | 100 – 102 100 — 1 
80,7108 | Direct United States Dane — B% | 8% ni- E N — tht 11 1l 
ео 000 Direc мА e rt a . Deb, ERES 1,800, Red. T3 T% 185 198 188 —141 ui 157 
nen Do гта! Deb. b, Book e Xr Ll А : 105 100 106 100 E 
U ort, Red. ae ee ee bd S T 
€ Bastern Extension, . >| 10 1% |7% 1 14 184— 14 181 184 
0,00 | astern & South African Tele, 4% Mt, Di. моєї to блю, rez 1900 | MO. | С. "ор —101 4 10 % | 100 
300,000 do. 4% Reg. M us Bub.) 1 to 8, 95 is 100 —102 101 —108 : 
108337 | Globe Telegraph and Pras’ eo. 5. 5. oo | 10 & 16 7. 69% 1 — 104ха т и 10 K 
180,043 Do. do. 6 96 Pret. e (OS $e Се з e 10 E és 194 — l4àxd 1 14 14 1313 
158,000 Wo Могат ner Fe se ES id тө 10 19396 |1594 — 81 29 
80,000 { Halifax and Bermudas 96 ist Моң NO RE 100 M m 99 —101 100 —102 К ЕК 
17,000 | Indo-Buropean Telegraph .. 5 2c 23 се Ке os 95 Ж; 10 % ; 45 — 47 40 — 48 463 
12,680 | Monte Video Telephone Co., Ltd., Ота, .. .. .. ec se 1 8 8 . = oot! = 
1,088,888 | National T Pref. Btook  .. .. oc e ee oo | 100 6 6 6% | 1084-1 109 —110 110 103 
1,966,601 Do. Det. Btock ee ee ecd oe ee oe 100 4h 6 b % 107 —109 109 —111 111 110 
15,000 ро. do, 69% Oum, In Pret, .. .. .. cf [10 6 6 6 ф 18 — 14 18 — 14 1 12 
15,000 Do. do, 6% Cum. nd Pret. .. „ „ | 10 6 6 6 19 — 18 12 — 18 19 1914 
8,260,000 Do. do. 8 Non-cum. Brd, Pret, 1 to 360,000 V d 6 6 5 ay 6i— 53 bij 571 e 
000,0003 | Do. do, th Deb. Stock Red e оа 0$ o. Stock 84 4 — 98 97 — 99 28 973 
689,598 Do. йо, 4 Deb. Stock 253. m ee oe ee 100 4 4 Pan 101 1034 102 —104 1 
1,000,000 Do. do. „ all paid $e us " Ки К P 1014—1 109 —104 104 1014 
60,000 Do. do, 6 & Oum Proel. КЕ эз 1 vk 23 1 вә 
200,0003 гасе ana European Tel., 4% Guar, Debs., 1190 1,000 бэс e 0 * “+ T 91 zi z ы, ia oe 
8,908 Gables Trust, .. . e „ 2 dern i : 191 —124 191 —194 123° 
. bs. 08, өө ee ee А — — 
bee e e e 
oan egra ee ee — -n ° oe 
80,008 | West Coast of America, 1 to 30,000 and 69,001 to 58,009 2 is ©; 95 ‘= 4- 
150,0003 | West Coast of Am 4% Debe., 1 901,600 guar. by Bras, Bub, Tel, 100 : : i —101 9) —101 
307,900 | Westen „Nos. 1 to 907, P 10 | 7% | 1% 8 194— 14 14 18)3| 183 
76,0003 D» Debs, ind o „ оь | 100 ae i: 101 —108 101 —108 КЕ 
400,008 Do. do, 4 Deb. Btock е os ee өө өө 100 ee oe 1 ze 102 —104 ee ee 
88,891 West india and . . . e ee 10 oe eo x 2 hoe al? 3 0? 
84,563 Do. do. do. 6 Саш, 1s Pret, oe өө 10 oe ee 7 8 8 TE 8t 7 
$4,009 Do, do. do, 6 Qum. Pret. ee өө 10 ee ee R 74 — 8 En 
80,0001 Uo, do. do, 5 €, Debs., Nos. 1 bo 1,809 .. | 100 .. Д 101 —108 102 —104 1024 кн 


FLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


30,000 1 Oum. Рте!.. ec ee ec өө өө .. 
10,000 2,99 Cum. Pret. TOU. m oe А 97 
[rv 6 ил Deb. В ne ee ee ee 9, 
eos oo өө ee 16 
100,060 6 % Cum. Pret. eis 50 llf, 
600,0u0i 6 P па) Debensure Stock ee oe 131 
2nd Deb. Stock Rec. ee ee s 
100,000 Hels Cables oe 0 0 ee ee ee ее 
100,000 6 96 » Pref, oe x) oe oe өө |, Mod 
60.000 96 Ilm Mort. Deb. Red... ee ee eo [= өө 
60,000 ө Qum. Pret. oe ee ee oe өө 
106,781 [| ‚ 1 to 106,781 ee eo Фе oe 
180,000 do, um. 6% t. Ы ee өө эө 
126,000! do. Perp. b. ee ee ee 
185600 do. Perp. dad Deb. Stock ee l ee 
40,000 do. 6% Сат, Prei.  .. { s 
80,0003 Се Mori, Deb: Biook Red; A os 
1,800,014 ee ae ee ee АЛ 91 
494,008 do. 4 Pref, Stock. өө ee oe 0 е9 
880: 000 do. Det. 2 0 eo ее өө ее ee 
ee ee өө ee ee oe 44 
h 85,000 & Oo., Nos. 1 to 86,000 ee oe 
100, 0008 5% let Mors. [ Debs, to 980 of £100, and T 
99 2 Swan United Elec. Light LAT bares, 2 to 99 . 
us Do. 205. " org as £2 paid 1 io - 
100,000: Do. do. 118 Certs, all pd, “i 
112,100 lectric Construction 1 to 113, —*ᷣ»—ͤ „„ ee 
81,890 Do. do. 1 Cum. Pret. 110 ee ee ee se 
82,5008 Do. do. 4 Pe 0 Ist Mort. Stock ee ee ee 
96,000 General Electric Oo. ‚5 Cum. Pret. ec oe ee [E е 
200,000 е И 0. 4 Mort. Deb. eo rx) eo eec А эы 
300,000 Henley (W. T.) Telegraph Works, Ord. .. oe T ee е п; 
$00,000 do. 2 ee ЕД 1 ee ee Oe 
45,900 Dp: do. 1857 WN ve ee T 
60,000 Indis-Rubber, Gutte- Percha & тапар W oe Yoo 153 
800,0001 do. * їдемо, Deb, is 
87,600 питир) “Overhead Railway, Ord, m T às T 
10,000 Do. do. Prei. 010 paid И к ert. 
‚ 91,860 «Construotion and 1 P 83 
150,000 до, Deb. Bas, Nos, i to 1,800: Rod «1900 91 
&40,000/ Waterloo & Ону Railway, ога. e. өө oo ө» e 993 


A period of nine months. + Quotations on Liverpool Stock Exchange, f Unless otherwise stated all shares are fally paid. © From Manchester Share List. 
—— — —üꝗ———r5,t78e.iñ?!éF.— — —— — 
(Bank rate of discount З per cent. (April 91st, 1904). | 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES. 


‘on ‘ tetas | | | 


* Compared with the corresponding period of 1903. 


+ One week only. 


= 


Stock Closing Closing Business dore 
rre NAMB, 0 p 3 tor the Quotations | Quotations week endec 
» | Share — pena Feb. sth.  Feb.l5th. |Feb. 15th, 1905. 
1 | 1902, | 1908, , 1904, | | Highest.| Lowest 
20,000 | Brompton & Kensington * Light Sup. Ord., 1 to 20,0000 к. Е % 10 96 15 104— 11 104— 11 * 
90,000 Do. 1% Сат, Pret, »d WM tail T 2: 101— 10; 10i— 103 10% 
250,000 | Central Electric Bupply 4 Guar. Deb. Stock . „ ee E ; 105 —108 105 —108 107 . 
50,000 9 and Strand Electricity Supply . ee 5 10 96 B 96 8 9 83 Bi— 83 | dt |] 88 
10,000 do. do. qa Cum, Prei. 6 bs Pi А 58— 64 58— 52 6$ |. tà 
40,000 Do. do, “ Ciy Undertaking " 44% Cum, Pret, °з | 6 os M 4 — бу 4i— 57 Edy | e 
40,000 Do, do. 1908 "a x5 ве m 6 са $s 1 | 414— 5 | 44à— 54, 5% = 
950,000 Do, do. 4% Deb, Stock Re. | 100 s T 102 —104 102 —101 108 | 1024 
44,486 |*Chelsea Electricity Supply, Ord. . te) capes “et 5 | 4% | 9% | 6% 6; 1 61— 7 69% tá 
150,0001 Do. do. Deb. Stock ‘Red. - «+ | Stock 8 саз y 108 —110 108 —110 о EE 
70,596 | City of London Electric Lighting, Ord. 40,001— 110, 8905 2 | 18 5 96 5 96 6 · 12 — 124 124— 18 124 | 24 
40,000 ро, 6 % Cum, Pret., 1 to 40,000 ; | 209 jet РИ MEX 184— 14 184— 14 : e 
400,0001 Do, 5 & Deb. Stock, Scrip. (iss. at 115) all paid . 0 qt ko 199 —196 192 —126 i 
» 800,000 Do. 44% 9nd Deb. Stock, rov, Certs., all paid .. ‚ | 100 - oo. | os 102 —104 102 —104 . 
40,000 | County of London Electric Lighting, Ord. 1—40,000 : ` 10 4 96 4 96 Е 9 — 9— 9 os 
20,000 Do. do. do. 6 96 Pref., 40, 001—680 Р 10 T T EMT 12 — 12 12 — 124 | - 
400,0001 Do. do. 44% Deb. Stock .. : А - T 90 "AG Yee 108 —110 | 108 —111 | 4 
950,000 Do. do. 4 2nd Deb. Stock ee өө os „Stock T ~ ee 102 —104 102 —104 | 10233 " 
70,000 | Edmundson's Electric Corporation, Ord. Shares o VERF dn B Law D „ | 8 61— 63 918 
70,000 Do. do. 6 Com. Pret, .. эө T ms ‘3 s.l 6 — 64 6 — 6 6i | 6 
800,0007 Do, do, 44% Ist Mort. Deb. Stoch .. | 100 3 d .. | 106 —108 | 106 —108 1074 Se 
21,000 | Kensington and Knightsbridge Electric Ота, . ee 5 10% | 12% |12% | 18 — 18} | 18 — 184 i > 
90,000 Do. do. do. 4 96 Debenture Stock „Stock . ч . | 102 —104 102 —104 > . 
110,000 | London Electric Bupply Corporation, Limited, Ord, * 8 e b. ља 8% | 98— 98 | ?8— 28 21" 
49,840 Do, do, dio. 6 % Pret 5 35 so Low | Jes ME 53— 6 54 
260, 0001 Do. do. do. 4 % 1st Mort. Deb. Stock Red | Stock | .. | sevi 96 — 98 96 — 98 gs4 
100,000 Metropolitan Electric Supply, 1 to 100,000 . T 10 7196 B7% 18 — 18% ])81— 183 18» ity 
71,106 Do, do. 44%, Cum. Pret, 1—71,106, £8 paid 2s 5 ex T ox 4% 64— 544 | 68— 54 53 5g 
220,0001 Do, do. % 1st Mort. Deb, Btock 70 ee а ED 50 110 —115 110 —115 1134 | 
950,0001 Do. do. 812 Mort. Deb. Stock Red бө. SS | ue РУ 5 96 — 98 96 — 98 974 91} 
10,859 | Notting Hill Electric Lighting б cep ЭШ 6% | 6% x 144— 163 144— 154 у i 
59,000 Do. do. 4% „ Ist "Mort. Deb. T T А 100 | Бә * * 102 —104 102 —104 1032 1033 
40,000 St. James’ and Pall Mall Electric Light, Ord. .. 5а 90 $i Б | 144% | 14496 | 14% 133— 144 133— 14} 144. 1845 
20,000 Do. do. do. 7 Pref, 20,081 to 40,080 6 va | әм - 89— 9 83— 9 
150, 0001 Do. do. do. B4% Deb. Stock Red .. | 100 | D хае: ] ла 98 —100 98 —100 А 
12,000 Smithfield Markets Electric Supply, Ord, * * m" - b 96 EU. 1 ee 23— 9 21— T 
50,000 Do. do. do. 4 % Deb. ника T Stock 28 СИ 83 — 87 82 — Еб xd e 
65,000 | South London Electricity Eupply, Ord, А ХЕ .. | Б 13% B 96 4j— 48 4—43 4j, 4, 
100,000 South Metropolitan Electric Light and Power [fs + .. | 1 23 ee á— 1 — 1 | за ec 
50,000 (Late Blackheath and Greenwich Pref. . | 1 18— 1, 128— 1H Кыа . 
100,000 Dist. E.L.Co.) ү 1st Deb. Btock | 100 107 —110 107 —110 8 "E 
80,000 | Urban Electric Supply, Ord, in ii А | Б 8— t | 5 — Età | 5% ‘ 
80,000 Do, do, 5 % Cum. Pre! * ee 5 5A— 5 5k— 5 5i 53, 
200,000 Do, do. 44% lst Mort. De b. Stock Red 100 105 —107 | 105 —107 106 Ja 
110,000 Wertminster * Bupply, Ord. - . 6 12 9% 14% 149%, 18 — 18 13 — 184 138 184 
08,141 Do. 5 % Cum. Pret. 5 | fk- ( | @— ба SA T кЗ 
* Bubject to Founders Shares. Ошка cite ыма all cuxres are fully км. 
ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RETURNS. 
| 
Fort- Receipts for | No. Miles Fort- Receipts for | No. Miles 
Locality. night the week or | of Total to date. Ouen Locality. night the week of | Total to date. onen 
ended. fortnight. | wks. pen. ended. or fortnight. | wks. реп. 
8 | 
P en Ж | 
| : Н 
| £ | £* | 58 3% | | s 83 £* | £ AE OMNE ® 
Aberdeen Feb. 11 2,86 — 31,51 90,73 . + 5,768 10 * Cardiff | Feb. 11.810 — 87 440% 89,928 + 2,000 14 
Ayr ON 115 + 10 38 11,732 + 688 | Carlisle „п 7 — 671 6 , 878 — 147 .. |. 
Bath .. „ 8| 1,046 + 67 6 | 8186|4 379 123 Chatham and Dist. „„ 9 1,182 + 138| 6 | 3,268 + 268: 9788. ‘8 
Birkenhead . o» 12, 1,982 — 21 45 | 47,819 — 82 133 Colchester Vx e B 800: .. 24 i 6,067 v . 
Blackburn .. à Wa NS AE MP" 18 Cork .. 95 i5 „ 9 820 1.45 6 , 9,321 — 47 99 
Blackpool. | 9; 618 + Pia |! 45,2999 + 6,067° ^i... Coventry .. ..| ..@ | , |... i PROCU УЕ 
is —Fleetw'd; „, 11. 89j— 6 6 1.187 — 106 72 +Darlington .. i. Ф 188 2 36 6,926 MEET 4:87 .. 
+ у —Lytham: „ 9; 186 — 15 15 | 1668) .. 7 „ Darwen „410 420 —. 2 45 , 10988 — өт 436. 
Bolton i|» 5 9,96 = 88 | 45 ' 81,953; + 801 2% `.. || Dundee „oN 165+ 1'87 82,067 + 291 4 
Bournemouth "m E. | 1,695 — 15 | 45 | 887 | . 1015 Dover 00» 4 825 — 2 5 8331 — 61 Zt.. 
Brad ford . CL me ME 64 Dublin „ 10: 0040 1 284 |.. | 26,011 „ 880 48 +1 
Brighton .. „ 12 1,477 12 46 44,920 93 East Ham „ 11 1,216 «100 45 31,897 + 1,791 bu. 
Bristol » 10 9,015 + 16 ie | 23 Glasgow „ 11 | $7,902 | 42,127 | 864] 526,069 + 25,475 72 '+ 8 
| Halifax „ 18 2,411 + 216 45 64, ‘+ 4.799 844 „8 
| Huddersfield. » 11 2,896 + 245 45 61,138 + 8,8767 % |... 
Hull » 11 | 4,084 |+ 40 45 98,606 410,9007 18 |.. 
Brit. Elec. Trac. Co. Ilford Jan. 98 BX] + 39 444 | 194101 |+ Z 963") Ё 
й Ilkeston Feb. 8 11 — 34 45 6, (0 ..,0' we 
Airdrie „| у cB 887 6 967 7 as Ipswich Я » 11 655 |+ 12 | 45 21,019 (.. |1 i 
Barnsley : „ 8 298 + Ti p 6985 + 2l Isle of Thanet n 11 467 + 28 6 1,884 |+ 101 1 » 
Barrow „ 38 861 b я 849 a Kirkcaldy .. „ 8 391+ 7 2 „ 
Birmingham (City) »- 8 [110,40 + 124] , 4,826 + 817) 81 Lan'kshire Trm. Co. „ 11 1,231 1+ 122 6 3,765 214, 8.60 
Birmingham (Mid.) ,, 8 ;8,264 |+ 825 „ 17.740 + 691 Leeds. „ 14 ! 10,755 7 2,055 46 | 202,869 |+14,772 | 69g. +84 
Devonport ўз 8 832 | - 5% „, 2,2311, — 86 5 Leicester » 21) 3,069 РЕ 6 10,318 e dq 
Dudley— — Sto'rb'ge „ 8 1,461 20, „, 3,387 — 15 18 Liverpool » 4 1 19,377 |+ 895 5 48,858 |+ 1,212 106{| .. 
Gateshead. . » 8 | 1725 | - TI s 414,4 58/1 + 3 L.C.C. Jan. 28 | 23,518 |-- 5,704 | 474 | 550,060 ＋ 122,86, E +76 
Gravesend, N' fleet „ 8 861 — 35 „, 873 | — 5 Lowestoft .. | Feb. 11 250 — 17 d | 40 
Gr'n'k Pt. Glagw| , 8| 99 2 2.44 22 74 Manchester. „ 11 | 23,192 1,44 45 | 548,256 Mir 8n mil 125 
Hartlepool aes Ass 8 464 — 22 „, 1.133 — 31 Newcastle „ 21 7,917 + 153 A 
Kidderminster » 8 177 =a 2j p» 490 | — Ll.. ека Newport „ll 9089 + 87 19 9,624 | 3 1,909 E E 
Merthyr .. ..| , 3 860 — i 811 — 74 Oldham „ 12 2766 661 |46 | 57,643 |+ 4.055 +4 
Metropolitan. „ 8 13,771 |+1, sh m $9,047 | 438,945 | .. Plymouth .. М E» zs he | - | ! 
Middleton.. » 3 | " 1,2111 7 92 | 1Portemouth „ 11 1,414 |+ 41 452 85,807 `+ 6,447 1 * 
Oldham — Ashton ,, 8 973 |— ү. T 2,301 + 6 5 Reading Jan. 26 495 — 443 J, 588 i vs 
Peterborough » 8 194 — 18 „ 471 |— ihi. Rochdale | Feb.tìl | 627 + 627 45 | 11,831 | MCB, 4 101 
Poole „ 5 313 — 6 ,, 1.017 — 21 Salford : . „ 6| 7,669 + 345 | 44 | 180,960 + 8,752 80 |.. 
Potteries . » 3 | 8,250 + 5 „ 7,723 | +1 254 | 968 | .. Scarborough os » 4 (65 7 5 +35 i 
Rothesay .. » 8 738 — 8|, 214 . 14]... |.. Shefleld ..  . „ 12| 8,909 |+ 547 46 | 214,024 |+ 5,691 8$ |+ 
Sheerness . . i. d 99+ 12|, 287 | +° 83; .. Southampton „ 88 H9 '— ЕБ 46 | 43,61 — 2,498 160 
Southport » 8 418 — 70 E 1,640) - „9 Southend-on-Sea .. » 8 438 + 43 | 45 15,705 + 1,575 64 
South Staffs. „ 31.20 — 109 „ 2,981 — 257 21) — 2 (Stockport Jan. 27 405 + 49 43 | 993,74 + 8244 MÀ +1 
Swansea .. .. „ 8 1908 — 21 „ 2,120 — 286 53 Sunderland .. . Feb. 11 | 2,89 + 37 | 45 | 56,904 |+ 1,454 "1 , 1 
Taunton .. "EE. 74 — 18 „ | 169 — 91 Tyneside | » 8 668 1+ 66| 6 1,812 |+ 220 89, .. 
anemian sal o£... 8 838 — 69 „, 603 ps 152 Warrington . A3 A. 101 + 88 44 | 14,165 '+ 50) Uu "T 
ston-s-Mare .,, 1|) d8'— 6 „ 121 | + 16. West Ham .. „A 2. 50 48,567 9:8 .. 
Wolserbanpton ds „ 81 60+ 42: | » 1,506 | +  E5'10g «8 | Wolverbampton2..| „ (8 1,367 50 pe МИ жы; BiS dA 
Worcester. . „ 8] 49) %4; „ 1,178 % .. e | 
Wrexham. „ “8 1888 — MJ, 422 — 34 M | | | | | 
Yorks. Wool. Dist. 90 1,126 + 158 „ 2,585 +, 257 6 |.. э: | | 
дь, | SS ' ; - ) 
| | | Cen. London. Rly.” | Feb. 4 ' 7,072:+ ^ 5 | 96,054 l; 8 6 : 
| | | | City & В. Lon. Riy. | „ 12 | 5,801 — 785| 7 | 21,401 [^ 1.134 61 
| | ' lin-Lucan. RIy. t . i | "e $s . mr 
Burnley. . .. Feb. 11 92,061 336 | .. pei nv ОО G. N. and City Ry ,, II 3,219)+ 15| 6 | 9,596 33 
Burton- or-Trent .. „ 312 482 16 453 15,429 ej .. L'pool:Overh'd Rly „ 12 3.003 — 10 7 | 10,338 |- 412 66. 
Bury .. mS is v: Жы - aZ e | ad MerseyiRailway 5»: 11 | 3,178; 242 6 | 9,684 664 43 
| ! | | 
| | | 
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ELECTRIC WINDING GEAR. Ё 


Мивввв. Ennzst Всотт & Mountain, Lrp., of Newcastle-on-Tyne, 
have recently shipped to Spain, to the order of Messrs. Masou and 
Barry, London, an electric winding gear for use in a Spanish copper 
mine. i 

Tbis gear is fitted with two drums each 4 ft. 83 in. diameter, 
x 24 in. wide, and is capable of raising 20 ots. of ore at a winding 
epeed of 375 ft. per minute. Each drum is mounted on its own 
shaft, and a hole is made near one side of the barrel to allow the 
rope to pass in to the shaft. f 

Each drum shaft is independently driven by its own gear. 
These shafts are 6 in. diameter through the drums and bearings, 
and are provided with loose collars at each end 3 in. diameter x 
1 in. long; the diameter of the shatta through the wheels is 74 in. 

The drum shaft carriages are four in number, each bearing con- 
sisting of a cast-iron pedestal with adjustable keeps, and fitted with 


bored and turned brasses of large dimensions. The intermediate , 


shafts are also two in number, running in two bearings, each 
4 їп. bore x 8 in. long, and fitted with brasses. 
On these intermediate shafts are fitted friction clutches of the 


expanding type, each clutch being capable of transmitting 50 H. ., 


and provided with a long boss to receive the spur-wheel. The clutches 
are busbed with gun metal, and provided with ample lubricating 
arrangemente; they operate by means of hand-wheels and screws, 
through weigh-bars fitted with wrought-iron arms, the top end of 
each having & pair sorewed in to take the dies for sliding the 
clutches. The ends of the weigh-bars are carried by cast-iron 
brackets. 

The first motion shaft is of steel, 3 in. diameter, running in two 
bearings, each 3 in. diameter x 6 in. long, one end of this 
shaft being provided with a coupling to take the electric motor 
coupling. The brake gear is operated by. means of foot levers 
with the necessary ratchets ; the brake blocks are of cast-iron, and 
are readily renewed. 

On the drum shafts two sets of spur geariog are pro- 
vided with double shrouds, turned true to the pitch line, each 
wheel having 75 teeth, 3-in. pitch, 7-in. face, and the 
two pinions on the intermediate shaft which drive these 
epur-wheels are fitted with 15 teeth each. 
The spur-wheels on the intermediate shaft 
are of cast-ateel having 70 teeth, 15-in. pitch, 
5-in. face, and the pinions which drive these 
wheels have 17 teeth each. | 

The bedplate is composed of steel girders, 
the outside girders being 10 in. x 44 in. x 
30 lb. per ft., and the two inner girders 
10 in. x 6 in. x 45 lb. per ft., whilst the 
vod channels are 10 in. х 3 in. х үу in. 
thick; the whole of these girders are secured 
by suitable angles, riveted on one side only, the 
other sides being secured by five turned-s‘eel 
bolts in each case. This arrangement enables 
the gear to be readily taken to pieces for 
shipment and re-erection when it gets to 
the mine. 

The gear is driven by one of Scott and ` 
Mountain's semi-enclosed series wound electric 
motors, running at a speed of 500 r.p.m. 
when supplied with carrent at 500 volts, at the 
terminals. The motor is constructed to give a 
continuous output of 45 B H.P. for six hours, 
but will easily work up to 70 B.H.P. for one 
hour with а temperature rise not exceeding 
70° F. above the eurrounding atmosphere. 

The motor is fitted with an extra heavy shaft, 
which is supported by Messrs. Scott and 
Mountain’s latest design of self-oiling bear- 
iogs. This motor is atarted and stopped by 
means of the liquid controller shown ia the illus- 
tration, the latter being fixed in such a 
position that the attendant can readily work 
both it and the clutch gear, ĉc., and with it the speed of 
the motor can be reduced to about half speed for short periods, 
if required. 

In addition to the above electric winding gear, we understand 
that Messrs. Scott & Mountain, Ltd., have similar gears in hand for 
the Mickley Coal Co., and also for the Dunston Garesfield Coal Co., 
both of Newcastle, so that we may expect in the near future to see 
this type of winding gear superseding to some extent the existiog 
steam winding engines at collieries. The firm have nearly com- 
pleted the erection of their new works at Gateshead, and in a few 
months’ time will be in full swing. 


Piymouth Electric Lighting.—The T.C. bas reduced 
the prive of energy supplied between midnight and 6 a.m. to 3d. 
per unit, with 10s. per quarter for meter, and a reduction of 4d. 
per unit has been made for energy supplied to private consumers 
for power purposes, with charges of from 1s. to 5s. per quarter for 
meters. 


MORE ABOUT ELECTRICAL DEVELOP- 
MENT IN CANADA. 


(Concluded from page 244.) 
Mr. FgDDEN's report continues :— 
The third Montreal station, which is situated 84 miles away, is owned 
by the Shawinigan Water and Power Oo., wh. are under contract to 


deliver to the sub-stations of the Montreal Оо. a suoply equal to 
5.000 kw. To enable the owners of the power works to do this, 


special apparatus has had to be installed to bring the frequency 


into line with that used in Montreal. Three aluminium lines have 
been erected to transmit the current over this great distance at a 
pressure of 50,000 volts. In addition to the water-power plants 
the Montreal Co. have several steam plants in the city which are 
kept in reserve in case of break-down. These plants are capable of 
producing from 6,000 to 7,000 Kw. 

There are five sub-stations in Montreal, the three principal ones 
beiog tied together by means of a 2, 200-volt tie line. At these 
three :ub-stations the energy reoeived from the generating station 
is transformed aad converted to alternating current at 2,400 volts 
63 cycles, two or three-phase. Besides the supply to Montreal the 
5 Works deliver electrical energy to other towns and 
village:. 

The system adopted is that for distances of from 2 to 20 miles 
from the station, current is conducted from the bus-bars through 
oil switches to step-up transformers, where it is converted to 
25,000 volts three-phase, and thence by overhead lines to the 
required pointe. For greater distances the current is taken from 
the bus-bars through oil switches and transformers to be converted 
to 50,000 volts three-phase. 

A novel feature with regard to the heavy trausformers which are 
in use is that they are placed on small tracks and wheeled to their 
position, thus obviating the necessity of & crane in the transformer 
room, and leaving overhead clear for the carrying of the high- 
tension wires. These transformers are of the oil-insulated water- 
cooled type, and have а rated capacity of 1,110 xw. Very complete 
arrangements are provided for the 'prevention of damage to the 
overhead transmision Jiues by lightning. Со 

McGill. University, Montreal.—At the MoGill University, IMr. 
Fedden was very much impressed with the excellent lay-out of the 
electricity department, where all ithe latest up-to-date appliances 
are provided. | 

Students enter the University for а four years’ course; the first 


Егвотвіс WIRING GEAR FOR A SPANISH MINE. 


two years are given to the mathematical side, and the last two 
years are spent in the workshops, where they are engaged in 
practical work. 

A most interestiog feature in the dynamo laboratory is that none 
of the machinery is permanently fixed, but it is so arranged that it 
can be readily moved, and by means of а small hand crane can be 
taken to any desired poiat, and in this way any combination of 
plant can be made for tbe purpose of any particular experiment 
with tbe utmost ease and a minimum f time end trouble. Separate 
laboratories are provided for the study of machinery for generating 
alternating and direct current. АП the machinery is driven by 
electric m: tors, which derive their supply from the University 
central station. In the workshops a party of three or four students, 
in charge of a professor, is supplied with a motor, a generator, and 
a separate source of supply, together with the neceseary apparatus 
for controlling that particular supply, and in this way each group 
of students is enabled to work entirely independently of the others. 
Another part of the electricity department is «quipped with special 
apparatus for testing meters, transformers, fuse wire, &o., at all 
voltages and various frequencies, Ia a specially built fireproof room 
means are provided for the study of altern t; g current at very high 
pressures, viz., up to 150,000 volte, and Mr. Fedden agrees that this 
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is а very necessary part of the tuition, considering the high preesures 
that have to be dealt with in that ccuntry. 

Canadian Pacific Railway, Montreal.— Mr. Fedden visited the 
repair shops of the Canadian Pacific Railway, which are constructed 
on a very extensive scale, and oċcupy a ground space of over 200 
acres. All the machine tools, oranes, exbaust fans, foundry blowers, 
and, in fact, everything, with the exception of some hydraulic 
apparatus in the boiler shop, is driven by electricity, which is 
supplied from the works power house. This power house contains 
three 750-н.р. and one 375-H P. cross-compound horizontal Corlies 
engines, direct coupled to three 500-xw. and one 250-kw thre - 
phase 600-volt alternating-current generators, and two 250-Kw. 
direct-current dynamos at 250 volts for the crane motors. 

The boiler house is equipped with five Baboock & Wilcox boilere, 
with induced draught and connected to a steel chimney, 70 ft. bigh, 
economisers, feed water heaters, ash hoiste, and all other apparatus 
used in an up to-date boiler house. The power house supplied 
energy for some 200 motors, varying in power from 10 to 50 H.P., 
400 arc lamps for illuminating the yard and workshops, and 3,800 
16.c.P. incandescent lamps. Extensive arrangements bave been 
provided for heating the workshops in the winter and cooling them 
in summer. | 

The heating is carried out on the hot-air system, and team is 
supplied for this purpose from the power house through a service 
of pipes which are laid throughout the works. 

Canadian General Electric Co.'s Works, Peterborough.—The General 
Electric Co. own some large and important works in this town, and 
itis here that some of the largest generators in the world are at the 
present time in course of construction ; when completed they will 
each be capable of developing 8,000 Kw. 

The power for driving the various machines in the worke is 
derived from their own power station, about six miles distant, which 
transmits about 1,500 m P. for this purpose. The current is gene- 
rated at 6,600 volte three-phase. 

Electrical Equipment of Canals.—The lighting of canals and the 
operation of the various devices at the lock« aod swing bridges by 
electricity is carried on very extensively in Canada. The following 
ie а short description of the electrical equipment of the Soulanges 
Canal—14 miles loog—joining the St. Francis and 8t. Louis Laker, 
which is typical of the system generally adopted. Artificial light- 
ing is obtained along the canal banke by 2,000-с.р. alternating arc 
lamps of the enclosed type, which are p 480 ft. apart on one 
side, and when nearing locks or bridges they are erected consider- 
ably nearer and on both banks. By this means navigation can be 
carried on with ease and safety during the night. Altogether 219 
arc lamps are used along the canal. The supply is obtained from 
their own power house, situated five miles from the Lake St. Francis 
entrance of the canal. At this point the Grease River crosses under- 
neath the canal in a 10 ft. culvert and empties into the Bt. Lawrence. 
The water for the turbines is taken from the canal, the Отеле River 
forming the tail race. The head of water obtained is about 20 ft. 
The canal is crossed by seven bridges, which weigh abont 100 tons 
each. The electrical apparatus for operating these bridges consists 
of a gear and friction mechanism driven by а 2-н.р. 220-volt three- 
phase induction motor, placed in a cabin at the centre of the 
bridge. Bya simple movement of a lever in one direction the 
bridge can be started, or it can be stopped or retarded by a motion 
of the same lever in the opposite direction. A 3-н.р. induction 
motor is geared to a friction mechanism for operating the locks and 
gluice gatee, which involves the same principle as that described for 
operating the bridges The gates are closed or opened by means of 

‚в etrut ог drawbar hinged to the gate under the gate platform, at 
the end of which is a rack and pinion mechanism worked by the 
friction apparatus. The whole machinery is placed in a watertight 
cast-iron box, whi: h projects about 15 in. above the coping of the 
lock. At each lock there is a switch cabin which contains two sete 
of transformers for stepping down from 2,200 to 220 volts, which 
ia the motor voltage. One main switch controls all the motors 
at each lock. 

The electrical equipment of this canal has now been in operation 
for upwards of two years, and during thia time it has worked 
remarkably well, and has given entire sati faction. Mr. Fedden 
ваув:—“ I think this is one of the best applications of electrical 
energy I have ever seen; the change to this system increasing the 
working capacity of the canals very greatly, besides effecting a 
Jarze saving in marual labour." 

Quebec (population 63,100).—The power development of the 
Quebec Railway, Light and Power Co. is situated on the Mont- 
morency River, some 7 miles from the City of Quebec. There are 
five turbines installed in the power house, each having а cap acity 
of 1,000 нр. under a head of water 200 ft. high. At an: flicial 
test, one of these turbines at half gate gave an efficiency of 78 per 
cent. Each horisontal turbine shaft is coupled directly to the 
generator shaft. 

. Tbe generator equipment includes three 600-K w. and one 720-k w. 
two-phase 66-cycle 5,500-volt alternators and one generator deliver- 
ing 550-volt direct current from one end, and two-phase alternating 
current at the other. Two direct current generators are separately 
driven for excitation purposes. 

The transmission line is suspended across the St. Charles River 
from two iron towers 150 ft. in height. Lightning protection is 
afforded by means of barbed wires and lightning arresters. 

The sub-station in Quebec is equipped with ten water-cooled and 
four air-cooled oil transformers, These reduce the voltage from 
5,500 to 2,000 volte. The electrical current is used for lightingand 
railway service. The charges at Qaebec for 40 H.P. and upwards 
are £4 per H.P. per annum, for use from 7 o'clock at night till 
6 o’clock at night, power consumers baving to guarantee to discon- 
nect for one hour during the peak load. 

Ottawa (capital of the Dominion, population 62,000).—The equip- 


ment of the central station at Ott«wa includes three generating 
sets of 750 Kw. each, with provision for a fourth set. Tne generators 
run at 180 r.p.m., and produce two-phase 2,300-volt 60-cycle alter- 
nating current. They are directly connected to turbine sets 
mounted on the same horizontal shaft as the generator. The 
working head is 25 to 28 ft. 

The direct current power at 500 volts is supplied through a 
rotary converter, and the street arc lamps are operated by current 
from six multi-circuit generators driven in pairs by directly 
coupling to two-phase induction r.otors The city boasts that it is 
the best lighted place of its size in North America, and this 
certainly is no idle talk, as there are over 500 arc lamps in the 
streets. The price cbarged for power is $13 per horse-power. 
Water power in Ottawa is 815 There is a separate power station 
for the generation of electricity for street rsilways in this city. 
The district surrounding the City of Ottawa is well provided with 
water power, and it is esticated that the falls are capable of 
developing something like 1,000,000 H.P., eo that Ottawa will 
undoubtedly become one of the chief manufacturing centres in the 
Dominion of Canada. 

Mr. Fedden visited the Chaudiere Falls where power is obtained 
for several important inc ustries. At Messrs. Eddy's match factory 
they turn out 35,000,000 matches daily, the largest output in the 
world. Pails and tubs are also manufactured here, and these 
articles are turned out at the rate of between 3,000 and 4,000 each 
сал. Constant employment is found in these works for 2,500 

ande. 

This factory, and also a lumber mill and a large paper factory, 
were visited. These all wo:k with the cheapest possible power—in 
fact, pay almost nothing fo’ it—and “it is significant of the com- 
petition with which we in Eagland have to compete Опе man in 
a small way of business, who had a little water-power, told me that 
he was manufacturing boxes, and had orders ahead to keep him 
going for more than & year to supply bis wares to Mancbester and 
рш, which be had secured in competition with all the rest 
of the world." 


U 


THE CONDUIT LINES OF LONDON AND 
NEW YORK. 


Tum following isa copy of а memorandum prepared towards the 
end of last year by Mr. J. Allen Baker (chairman of the Highways 
Committee of the L.C.C.) on the working of the conduit tramways 
in New York :— 

In compliance with the requeat of the Committee, I have pleasure 
in submitting the following particulare with regard to the working 
of the conduit system of tramways in the City of New York. No 
other system of mechanical traction is allowed on Manhattac Island 
(New York proper), but the overhead system still prevails in Brook- 
lyn and the outlying districts north of Manbattan, and also in 
Jersey City. Both the cable and the trolley liaes within the City 
have been converted to electric conduit, aud also many of the 
“u cross town” horse lines. The original cost of constructing the 
Broadway cable lines was £100,000 per milo of eingle track. А 
considerable number of horse lines still exist, but many of these are 
now under reconstruction. 

Originally there were over 40 independent street oar companies 
in New York, but now the entire system is operated by The New 
York City Street Railway Co.,“ which has absorbed “The Metro- 
politan Street Railway Co." “The Third Avenue Oo.," and the 
other smaller companies. 

The lines traverse the most densely populated districts, and the 
traffic and earnings excecd those of any other street railways in the 
world. The first conduit line, 3 miles in length, was laid in Lennox 
Avenue in 1894, and it proved so «fficient, reliable and economical 
in op. ration that tbe extension of the electric conduit system was 
decided on, not only for all new lines, but aleo in plece of tbe cable 
system, in comparison with wbich it showed an economy in 
operation of at least 5 cents per car-mile. No printed report ie 
published by the company, but the cbief engineer, Mr. M. G. 
Starrett, very kindly furnished me with particulars of the working 
of the lines during the last financial year. Some of these, in com- 
parison with corresponding figures on the Council's South London 
conduit lines, will, I tbiuk, be of interest to the Committee. 

In all there are now 210 miles (counted as siogle track) of conduit 
lines in New York, compared with the 185 miles of tramways (also 
counted as single track) in the County of London, of which 156 
miies are owned by the Council, while 29 miles still remain to be 
purchased, the la:t falling in in 1911. 

A universal 5-cent fare (24d.) is charged, but as the transfer 
system prevails (entitling a passenger by the payment of one fare to 
а continuous ride over two or more lines), so large а proportion of 
passengers take advantage of it that the average fare per journey is 
reduced to 3} cents, or very slightly more than 14d. A single fare 
under this system may be made available for a distance of 15 miles, 
Tbe Council's highest fare is 3d., for a distance of 6j miles, and the 
lowest $d. for a maximum ride of about а mile, the average 
distance for a 4d. fare being two-thirds of a mile. Moreover, a 
system of workmen’s tickets peculiar to London ів in force, the 
charge being ld. per single journey for any distance, and 2d. for а 
return jourrey, the return ticket being available on the same day. 
This privilege is very extensively used. The average fare on the 
Council's tramways is, for these reasons, thus only about 93d. 

In New York the average speed on all the lines is 10 miles per 
hour, the great amount of traffic on Lower Broadway and many of 
the "down town” cross lines tending to bring down the average. 
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For those streets even a less speed ie attained than is possible in the 
case of the busiest thoroughfares traversed by the Council's electric 
lines, whereas on the more open “sp town” streets a higher speed 
is attained than is permitted by the Board of Trade in London. The 
average of 10 miles in New York compares with an average of about 
eight miles in London. 

On the Broadway, Fourth Avenue, and some other lines a head- 
way of 15 to 20 seconds is maintained for several hours in the busy 
part of the day. Both of the lines specially mentioned are inter- 
sected in tbe city by very busy lateral thoroughfares, and pass for 
some portion of their route through streets so narrow that vehicles 
standing by the kerb bave to be passed with great care. The result 
ie that а large number of accidents occur, especially oullisions with 
vehicles, and the amount and nature of the claims on account of 
accidente are greater, in proportion to population aud mileage, than 
is the case in London. 

The following figures with regard to the earning power, &c., of 
the New York lines are important :— 

The ave rage earning power per car-mile is from 33 to 34 cente, or 
le. 44d. to 1«. 5d. (dollar at 4s. 2d.). 

Tbe operating cost (including maintenance, repairs, renewals, 
accidents, &c.) per car-mile is from 14 to 15 cents, or 7d. to 74d., 
making a net profit per car-mile of about 19 cente, or 94d. 

The company has about 3,000 cars in use, nll single deck, but 
many of these are cpen or “summer” cars. An average of 1,600 
cars were in daily operation during tbe year under review, and 
52,014,109 car-miles were run; this mileage, for the 210 miles cf 
track in ose, at 19 cents, gives a profit for the year of $9,882,680 
(eay, £2,058,892), an average of £9,804 per mile of single line. 

The cost of construction of the New York conduit lines averaged 
from $100,000 to $125,000 per mile of single track; this cost, including 
all th» conduit work, tracks, earthenware ducta for the feeder cables 
(but not the feeder-cables themselves) works out at an average of 
about £22,500 per mile, as compared with £13,800 per mile of single 
line, the average cost in the case of the South London conduit con- 
struction, plus £1,000 extra for the earthenware feeder-cable ducts, 
making £14,800, as compared with £29,500 in New York. © 

The cost per single mile of the feeder-cables used on the New 
York system ів about $16,000 (that is practically £3,200 per mile of 
single track, as compared with £1,500 in London). 

The power stations and sub-stations, together with their equip- 
ment, cost per mile of conduit line installed, about $29,000 (that is 
about £5,800, as compared with the estimated cost for London of 
virens This comparison is indicated in the table included later 
in this А | 

The cost of cleaning ths conduit averages $500 per mile of single 
track (say £100), compared with £134 per mile included in the 
estimates for the Council's tramways for the current year; 160 men 
are employed for conduit cleaning in New York on the 210 miles 
of track. 

Scrapers are used to carry away the dirt in the conduits between 
the manholes, and no caked mud is allowed to accumulate at tbe 
bottom of the conduit. The insulator holes are placed 15 ft. spart, 
and through these the cleaners clean out the conduit daily as well 
as through the manholes, or sumps, which are placed 100 ft. apart. 
One of the greatest difficulties experienced in New York is the 
maintenance of the service during the severe winter weather, when 
snow may accumulate and ice fre: zs at tbe bottom of the conduit. 
Further, in times of very severe froet, an occasional difficulty has 
been experienced in straight track work, the track raile being forced 
inwards, and in their turn forcing the slot rails inwards, and so 
decreasing the width of the slot opening along which the plough 

asses. These ere difficulties which are not likely to occar in 

don. Mr. Starrett expressed the opinion that the climatic con- 

ditions of London are much more favourable than those of New 
York for the operation of conduit tramways. 

Notwithetanding these special difficulties, the “ trouble ” items on 
the conduit lines are considered to be no greater (if as great) as on 
the trolley lines outside the City limits, while the operating ex- 
penses, including maintenance, repaire, and renewals, when the 
greater life of the conduit work is ts ken into account, is considered 
to be in favour of the conduit system. 

In New York the day's work of motormen and conductors consists 
of 10 hours’ labour ont of 12 consecutive hours. The motormen 
receive a minimum wage of $2.10, and a maximum wage of $2.50 
per day, fora foll day's work. For the firet year, $2.10 (88. 8d.); 
for the second year, $2.25 (94. 4d.); for the third year, $2.35 
(9s. 9d.); and for the fourth and fifth, and after the fifth year, 
$2.50 per day (10s. 4d.). The rates of pay of the conductors are as 
Soliow :— First year, $2 (8з. 3d.) ; second year, $2.10 (8s. 8d.) ; third 
year, $2.20 (0s. Id.); and after the fifth year, $2.35 (9s. 9d.). 

Conduit cleaners are paid $1.75 (7s. 2d.) for 10 hours' work. 

Oar cleaners receive from $1 50 to $1.75 (6s. 2d. to 7s. 2d.) for a 
day of 10 hours, according to heir work and length of tervice. They 
are supposed to work seven days per week, bot in practice every 
man is off duty on alternate Sundays. 

The greatest care is exercised in ihe selection of the motormen, 
as the safe and economical working of the system depends on their 
skill and efficiency. Every applicant has to pass a severe examina- 
tion, including tests for eyesight, hearing and colour blindness. 
After an examination for this purpose, he enters the “ school," and 
upon the certificate of the instructor be is first placed upon streets 
having the least traffic until he is considered competent to take 

e of а car on a more crowded street. Of the men who pass the 
physical examination, only about 40 per cent. finally qualify as first- 
class men. Neither motormen nor conductors are permitted to sit 
while on duty on the cars. This is also the rule in all the large 
American and Canadian cities. It is not considered possible for 
the motorman to operate electric cars with safety in town traffic 
. 001088 he is in a standing position. 


TABLE OF COMPARISON BETWBEN THE New YorRK AND LONDON 
Соокту Ооочсп, Conpurr 3ivsTEMS. 


| 
New York. 
cs 910 miles (single ыо. 54 miles 


single track). 

Average gross earnings per Ia. 43d. 18. 
cer-mile. 

Average operating cost per car- 14. Estimate without 
mile, including repairs, re- renewals, 7d. 
newals and reconstruction, 
maintenance, accidents, &c. 

Average cost per track-mile for £100 Estimate for cur- 
conduit cleaning per annum. rent year, £134 

Average cost of constructing £20,000 to £14,800 
conduit line per car-mile of £25,000 
single track, including cable 
ducts, but not cables. 

Average cost of feeder cables £3,200 £1,500 
per mile of single track. 

Cost of power station and sub- £5,800 £5,850° 


station per mile of single 
track | 


Average speed at which cara 10 miles an hour. 8 miles an hour. 


run. 
Hours of motor-men and con- | 10 hours' labour | 10 hours' labour 
dactors. (in 12 consecutive (in 124 hours 
hours). average) 
Pay of motor-men per day ... | 8s. 8d. to 10s. 4d. | 4s. 9d. to 6s. Sd. 
(74 per cent. at 
| ; 6s. 3d.) 
Pay of conductors per day ... | 86. 3d. to 9з. 94. | 4s. 9d to 6s. 3d. 
Ў (65 per cent. at 
6s. 3d.) - 
Pay of conduit cleaners per day 7s. 24. ба. 4d. 
Pay of car cleaners per week | £2 3s. 5d. to £1 5s. to 
£2 10s. 6d. £1 78. 6d. 


* This figure is based upon obtaining power from the Greenwich generating 
station, and with 1,000 cars in operation over 200 miles of single track. 


It will thus be seen that the constructional coste in New York are 
about 50 per cent. higher than in the case of the Council's tramways, 
this beir g probably accounted for by the facts (1) that some portions 
of the conduits had to be excavated through solid rock ; (2) that an 
extended and more expensive form of yoke is used than in London ; 
(3) that all labour and materials are dearer in New York than in 
London; and (4) that the pipe obstructions are greater than those 
met with in the reconstruction of the Council's lines. 

"The construction of all the New York conduit lines has been 
carried out by the operating company itself, without the intervention 
of & contractor. 

It will be noted that under the head of cost of operation in 
New York, the figure of 740. per car-mile includes all renewals and 
reconstruction of lines, rolling stock, &c., and no sum has the1efore 
to be set aside for this purpose. 

On the Council's lines the present estimates (with labour 50 per 
cent. lower than New York) show an operating cost from the — 
Greenwich station of 7d. per car-mile, and it is also proposed to 
set aside a further 1d. per car-mile as a ' renewal reserve fund.” 

Tbe average life of special work is given for New York at five 
years, and that of straight track ten years, while the traffic on the 
lines is much heavier than in Lendon Тһе average estimated life of 
*' special work and straight track on the L. C. C. lines is fixed at an 
average of seven years. 

Among the important advantages, in а city like New York, of 
the conduit over tbe trolley are considered to be (1) the gr ater 
sightliness; (2) the absence of danger from live wires in the streets; 
(3) immunity from danger of electrolysis to water and gas mains, 
owing to insulated conductor bars in tne conduit, instead of rail 
returns as in the case of the trolley system ; (4) greater durability 
of construction, the conductors and insulators in the tube lasting, pro- 
bably 30 years as compared with tbree or four years for overbead 
wires; (5) no loss of current by bad contacte, greasy rails, or 
imperfect bonding of rails, and, consequently, no disturbance to 
observatories where magnetic observations are carried on. 

Similar advantages will, no doubt, be experienced in London as 
are found, by experience, to obtain in New York. 

Tbe comparisons with the New York “cost of operation,” and 
“life of plant," &c., are of more value to London than the earnings ; 
the average fare being so much higher in New York than in 
London, and other special circumstances as above indicated 
operating. 

At the same time it shows with what remarkable economy a 
complete conduit system in a large city like New York can be 
operated, and indicates that а tlight readjustment of the Council's 
present fares, or the stages now given for a $d. or 10. fare, would 
add materially to the earning power of the lines. 


J. ALLEN BAKBB. 


Ormskirk Electric Lighting.—The U.D.C. has decided 
not to sign the agreement with the Corstruction Co. until the 
question of a refuse destructor, to be worked in conjunction with 
the electric installation, has been settled. 
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THE FUTURE OF RAILWAYS. 
By PHIUIP DAWSON. 


(Conlinuad from page 242.) 


THE distance that a business or working man can live 
from his work is a function of three variables :— 

1. The time taken to cover the distance. 

2. The cost of the journey. 
' 8. The frequency of the means of transit. 

The last condition is of considerable importance, as few 
men can risk the possibility of having to wait an hour or 
more should they happen just to miss a train. Consequently 
most workers in London do not venture to live much over 
four or five miles away from their work. Even for short 
distances of from 5 to 10 miles, the time sometimes taken 
by local trains is simply appalling, as shown by the study of 
the local time tables of most of the railway companies. 
These show that there are many trains on suburban lines 
which average under eight miles an hour, over the same lines 
where other trains average nearly 20, whilst electric trains 
could in some cases average up to 80 miles an hour. 

A good, cheap and frequent service between the town and 
the suburbs would also induce a considerable amount of 
travelling on the part of the female and juvenile part of the 
family. If they can get to one of the big shopping centres 
of London and return, say, between breakfast and lunch, 
or between lunch and dinner, without the bother of huating 
up elusive trains in a time table which is never to hand when 
wanted, they are certain to avail themselves of this privilege. 
The traffic that would grow up as a result of giving proper 
facilities in this direction is not clearly realised by the rail- 
ways. Here again the frequency of the service is a most 
important point, because otherwise the superior speed of the 
train as compared to that of the tramways would often be 
more thau counter-balanced by the time wasted in fiuding 
out a train and then waiting for it. 

Not only would a large shopping traffic be built up by 
this means, but а very considerable number of people would 
come into town in the evening to visit theatres and other 
places of amusement, if only it were more easy to do so. 


ELECTRIC TRAMWAY COMPETITION. 


That the competition of electric tramways bas already been 
keenly felt by the railway companies is shown by their half- 
yearly reports, a few extracta from which may, perhaps, not 
be without interest, "The result of this competition has been 
to cause the Lancashire and Yorkshire Railway to electrify 
its line from Liverpool to Southport, and the North- 
Eastern to apply electric traction to its suburban lines 
running out of Newcastle. 

The following are a few extracts from the half-yearly 
reports, a8 far back as early in the year 1903 :— 

North-Eastern Railway Co.'s Meeting, February 13th, 1903. 


Viscount Ridley (chairman) stated: There has been a total 
decrease in the passenger receipts of 2:56 percent. They attributed 
the falling off in these receipts, to the extent of about one-third, to 
the competition of tramways in the neighbourhood of Newcastle 
and Gateshead, and in order to meet the loss they decided to 
electrify about 37 miles of railway in that neighbourhood. They 
believed that in this way they would be able to give more frequent 
and more elastic services to the public, and be able to show more 
economy over locomotive working. 


Great Central Half-Yearly Meeting in Manchester, Wednesday, 
February 11th, 1903. 


Sir Alexander Henderson, М.Р, presided: There has been a con- 
siderable falling off in the short-distance journeys owing to the 
competition of the Manchester and Grimsby electric tramwaye. 
They estimated that the amount of passengers lost to them by the 
tramway competition referred to was 330,000 odd, and the revenue 
£2,350. | 


Lancashire and Yorkshire Railway Co.’s Ме т at Manchester, 
Wednesday, February 11th, 1903. 


Bir George Armitage presiding: The total number of passengers 
carried showed a decrease of 538,529, or 1:62 per cent.; they had a 
considerable decrease in the number of passengers carried, but an 
increase in receipts. That was entirely due to the fact that the 
tramways had taken a great many short-journey passengers, but 
they had been endeavouring to encourage passengers to take longer 
journeys. 


Great Western Railway Co.'s Meeting, Thursday, August 13th, 1903. 


Earl Oawdor presiding: We have a great deal of competition in 
the neighbourhoods of Birmingham and London by tramcars, and 


we have had to reduce our fares in these districts in order to main- 
tain our traffic. He also referred to the electrification of the rail- 
ways between Hammersmith and Bishop's Road then proceeding ; 
for this it was proposed to erect a station at Park Royal, in which 
provision was also being made for the supply of current for electri- 
cally lighting the works at Paddington. 


North Scotland Railway Co.'s Meeting, September 10th, 1903. 


Dr. William Ferguson presidiug: The competition of electric 
tramways in the neighbourhood of Aberdeen has cut into the com- 
pany’s receipts for suburban trains; and the new suburban tram- 
ways near Donside, on the one band, and Deeside as far as Calter, on 
the other, will prove a serious rival. 


These reports indicate what was the state of affairs in 
1908. At tbe present moment the competition is still 
keener than it was then. 

Some very interesting and instructive results have been 
obtained in America on the Albany and Schenectady electric 
line. The two towns are about 15 miles apart, and are con- 
nected by the New York Central Railway which gives a very 
good service, and the stations are located in good central 
positions. The electric road was put into operation in 
September, 1901. The road ig double track, and both in 
Albany and Schenectady the саге run on the existing tram- 
way systems. For the greater pert of the day there ів a 
regular half-hourly service, but during the busy hours of the 
morning and afternoon this is increased to a 15 minutes’ 
service. Between midnight and 5 a.m the cars run every 
two hours. 

When first started the line carried 76,000 passengers per 
month, but it is now carrying 150,000 passengers per month. 
The traffic on this line is a striking example of how such 
traffic can be created by supplying proper travelling facilities, 
for before the advent of the electric line, the steam railway 
only carried 20,000 passengers per month. It also shows 
the disastrous effect of such competition, for at present 
the steam line only carries 10,000 passengers per month. 

A study of the passengers carried on the surface lines in 
and around New York City is of great interest, as it 
shows that as long as the surface lines were operated by cable 
or by horse, their annual increase in traffic, when there was 
any, was proportional to the increase in traffic of the 
Manhattan Elevated steam roads ; then came the period of 
electrification of surface lines, and from that moment the 
increase in their traffic was something phenomenal, the total 
number of passengers carried rising from 260 millions to 
509 millions between the years 1895 and 1900. During 
this period the traffic on the Manhattan Elevated declined, 
and then remained practically stationary up to the time that 
it was electrified. From that time onward there has been a 
steady increase, the number of passengers carried showing a 
growth very similar to the rise in traffic on the surface lines 
after they were electrified. 

The trouble from competing electric tramways which is 
now being experienced by the railway companies in this 
country has already been felt in America, and, after repeated 
unsuccessful attempts on the part of the railroad companies 
to prevent the granting of franchises to the competing 
electric tramways, they have bad to abandon these 
obstructive tactics, and either to purchase and operate the 
electric tramway lines themselves, or to consider the electri- 
fication of their own railways along those routes where 
tramway competition is most severe. 


Тнк ErrkcT oF ELECTRIO TRACTION. 


In order to organise a train service properly, terminal 
facilities are required which at present are not generally 
available where steam is used. The introduction of electric 
traction should more than double the capacity of termini, 
and would enable a much more frequent service of trains to 
be arranged, as well as a much higher rate of speed to be 
obtained. 

It may be pointed out that with a given size of train, 
the actual carrying capacity of the line, £e, the 
number of passengers that can be removed from a given 
point in а given time, depends only on the frequency of the 
service, and not on the speed of travel. It is also well to 
call attention to the fact that the number of trains in ter- 
vice at any particular moment during the day is no measure 
of the capacity of the service, because, with a given interval 
of time between trains, the number of trains in service will 


9 ——————————ů ——⁵—L2e f 


vol. 56. No. 1,421, Ғаввслвт 17,1905.) THE ELECTRICAL REVIEW. 


be inversely proportional to the speed the higher the speed 
the fewer trains in service. The use of electric traction 
increases the carrying capacity of a line almost entirely by 
reason of the more frequent service which is thereby ren- 
dered possible, partly by the time saved in termini by dis- 
pensing with the changing of locomotives, &c., and partly 
because the greater speed of the electric trains enables them 
to run at closer intervals of time, without reducing the 
actual distance between consecutive trains. 

With the present steam service there is always delay in 
getting the trains out of the terminus after they are once in, 
and consequently, if a train is late in arriving, it is also late 
in departing, thus tending to delay the next train, which 
may be up to time, bnt unable to enter the station because 
there is no room. The lateness of the first train allows time 
for those passengers who would ordinarily have travelled by 
the second train to collect on the platform before the first 
has gone out. Hence the latter carries the total number of 
passengers which should have been divided more or less 
evenly between the two trains, and the second train may 
quite possibly ran comparatively empty. Thus not only is 
one train overloaded, and the next one comparatively empty, 
but there may be a dangerous rush to secure seats in the 
former. 

With double-ended electric trains, much, if not all, of 
this trouble could be avoided. In the first place, the electric 
train, owing to its superior powers of making up time, wonld 
be less likely to be late. Secondly, if it was late, it could, 

being double ended, leave the station in a very short space 
of time after ite arrival, and so not delay the following 
trains. The late arrival of any kind of train must neces- 
sarily involve a bigger crowd of passengers than the normal 
amount, but this evil would be considerably mitigated by 
the prompt departure of the train and by the public being 
aware that another train would start almost immediately. 
Most of our railway companies apparently have not as yet 
thoroughly realised the immense value to them of their sub- 
urban bneiness, and bow readily the gross profit supplied by 
this service could be doubled or trebled by adopting methods 
similar to those which have been adopted in the case of 
American Elevated or London Tube Railways. | 

The greatest hope of our railway companies lies in 
increasing the number of passengers, and apparently every- 
thing is being done to increase long-distance traffic, though 
wery little has hitherto been done to increase suburban 
traffic. It is to the latter that we should look for increase in 
receipts, but, owing to the small average fare paid by 
suburban passengers, the traffic will have to be enormously 
increased in order to make any appreciable increase in the 
net receipts, and the only method whereby the requisite 
increase in carrying capacity can be obtained is through 
electricity. This, to all intents and purposes, will double 
the carrying capacity ou local lines, and will permit of the 
train mileage being considerably increased without a pro- 
portional increase in the cost of haulage. 

The results obtained on the City and South London 
Railway, and also on the Liverpool Overhead Railway, have 
demonstrated that large volumes of traffic can be expeditiously 
and economically handled by means of electric trains. These 
two are especially mentioned on account of the long time 
during which they have been operating. They were the 
pioneers of electric traction, but have stood the test of long 
and continuous operation, and thus amply demonstrate the 
benefits of electric traction. 

In considering the introduction of electric traction on 
suburban lines, it must be borne in mind that the capital 
burden of most of our railway companies is not relatively 
as heavy as that of the tube lines, even if one takes in to con- 
sideration the expenditure which would be required to electrify 
all suburban lines. Hencethey should in many cases certainly 
be able to make a better capital return on their systems than 
is possible on the tubes, which have nothing like the same 
amount of traffic. Furthermore, as has already been 
pointed out, people will not usually use a tube line in 
preference to а surface line where the latter is available. 

There is every reason to expect that electricity will bring 
а large additional volume of new traffic, and at the same 
time reduce working expenses. The average receipts per 
posteur on some London steam and electric lines are ав 
ollows :— | 
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Metropolitan railway- ... к .. 1'784. 
Metropolitan District railway ... . . 1'84d. 
East London railway ... i ае 147d. 
North London railway ... t s.. 0:93d. 
Central London railway е ae .. 190d. 
City and South London railway NT .. 1'87d. 
London Brighton and South Coast suburban 

system (estimated) ... ijs iss .. 200d. 


With steam railways there is а tendency towards carrying 
fewer passengera per train, and, generally, the proportion of 
occupied to unoccupied seats seems to be diminishing. 

To show how low are the average speeds of suburban trains 
travelling up to London, figures given by Mr. Edgar Harper 
before the Royal Commission may be quoted. These figures 
show that the highest speed is that of the Great Eastern, 
which is 19°6 miles per hour. The average speed of subur- 
ban trains is, however, much nearer to 15 miles an hour., 
In this connection it should be noted that the average given 
is really higher than it should be for a proper comparison 
between steam and electric service, as with the latter all the 
local trains would be stopping trains, that is, stopping at 
all stations. If the average sped of similar trains were 
taken, omitting those trains which run through several 
stations without stopping, it would be found that the average 
speed would be very much lower than that given, in many 
cases, probably not much over 12 miles an hour. This 
statement can easily be verified from the local time tables 
of railway companies, which show how very low is the average 
speed of stopping trains on most suburban systems, and what 


а long time a passenger would have to wait in some cases if 


he jnst missed a train. | 

'l'he probable competition resulting from the electrifica- 
tion of the various tramways now under construction, and 
for which Bills are being sought in and round our large 
cities should cause railway companies to think seriously 
about the future, but it should be noted that if the railway 
companies will take proper precautions the public will 
undoubtedly support them. One reason for this, as regards 
London, is the great crush that is to be seen at all tramway 
termini, euch as Westminster Bridge, Blackfriars Bridge, 
&c., where, for a couple of hours during the rush hours of 
the evening, bundreds of people have either to be turned 
away or to wait, possibly in the wet or cold, for their turn 
to get into a tramcar. The railway company, with ite 


station facilities and with the possibility of running trains 


of such lengths as to suit the rate at which passengers are 
flowing in, can deal with the traffic in a much more com- 
fortable and expeditions way than the tramways can; and 
in this country, where the Board of Trade will not allow 
passengers to stand, either on the platforms ot. inside the 
tramcars, overcrowding will not be possible, which fact 
should be in favour of the railway companies after electrifi- 
cation. | 

One of the universal results of the development of railway 
travel is to shorten the average journey taken, aud to lower 
the average fare per passenger carried. This is not due to 
the falling off in the long-distance traffic, but to the very 
large increase in the short-distance traffic ; this falling off in 
the average receipts per passenger should not be overlooked 
by the railway companies, for the shorter the journey the 
greater the expense and the smaller the receipts per pas- 
genger carried. ' | 

In order, therefore, to increase the net receipts, it is neces- 
вагу to effect on enormous increase in the number of short- 
distance passengers. This can be done by the levelling up 
and cheapening of fares which would enable workmen and 
clerks to undertake daily journeys, and even to indulge in 
pleasure excursions, the cost of which was formerly pro- 
hibitive. Furthermore, when once the habit of travel is 
cultivated, it is not lightly dropped, and people become so 
accustomed to using the trains to get to and from their 
pleasure as well as business engagements, that they do во as 
а matter of course, without thiaking twice about it. 

Electric traction, embodying as it does all the advantages 
of the latest modern technical science, means greater economy 
in working, and consequently lower fares than are possible 
with steam trains. Not only is the power used almost directly 
proportional to the work to be done, but since the power used 
on any train is not concentrated at oue point, ав in the loco- 
motive of a steam train, the size of train can easily be 
adapted to the state of traffic, thus considerably reducing the 
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useless ton mileage. With the steam locomotive there is a 
certain minimum size of train below which it does not pay 
to go, and as this may provide a capacity in excess of the 
traffic during slack times, the frequency of the trains has to 
be reduced, or the cost becomes excessive. With electric 
traction it coats very little more to run two separate trains 
composed of two motor-c:rs and two trailers than it does to 
run a single train compesed of four motor-cars and four 
trailers. The greater frequency of trains which is thus 
feasible is a great incentive towards travelling. 

Electric traction is thus highly desirable for times of light 
traffic, but its chief merit lies in the rapid acceleration 
obtainable, and the high average speed which is thus 
possible. | 

The normal acceleration obtained on the Metropolitan 
District Railway steam system is about 6 in. per second 
per second; the best results obtained during experimental 
running have reached 9 in. per second second. Mr. 
Holden, the locomotive superintendent of the Great Eastern 
Rail way, states that he has obtained an acceleration of 1:4 ft. 
per second per second from the “ Decapod " locomotives, 
which he has recently completed. This is doubtlees a good 
result for a steam locomotive, but appears very small when 
itis remembered that on the electrically operated Livet pool 
Overhead Railway, with the equipments recently supplied 
by Messrs. Dick, Kerr & Co., the acceleration obtained 
reaches 4:2 ft. per second рег second. 

A study of the acceleration actually obtained with steam 
and electric trains is very instructive. Thus, whereas in 


10 seconds on the Berlin Stadtbahn operated by steam, a . 


speed of 5 miles an hour is reached, and on the present 
Metropolitan District with steam trains, 8 milesan hour, 
in some experiments carried ont by the General Electric Co. 
at Schnectady, a speed of 30 miles an hour was reached in 
the same time and in actual practice on the Liverpool 
Overhead, а speed, of nearly 19 miles an hour is attained. 

The recent experiments which have been carried out to 
obtain rapid acceleration with steam locomotives cannot be 
described as successful, and the enormous weight of the 
engines neceseary to give the required reeult bas practically 
prevented their adoption in regular service. It is also 
important to bear in mind that though steam Iccomotives 
have been built capable of giving a starting acceleration as 
high ав 18 in. per second per second, this rate falla off very 
rapidly with increasing speed. This grave defect has also 
been observed by engineers in Germany, where, after the 
most elaborate experiments, it has been admitted that rapid 
acceleration is impossible with steam locomotives having 
reciprocating parta. 

As already pointed out, steam has reached its limit as 
regards acceleration, and where the average distance between 
stations is short, rapid acceleration is of tbe greatest 
importance, ав it enables a much higher average speed to be 
obtained than can possibly be accomplished by means of 
steam locomotives. 

The best resulta obtained with steam locomotives as 
regards acceleration average about one-third of a mile per 
hour per second.. These figures are the average rate of 
acceleration, which means that for certain portions of the 
period the accelerations have been much greater. It is of 
the greatest possible importance to get a high average 
speed, and where stations are close together, the only method 
of obtaining this is by using the high rates of acceleration 
which electric trains make possible. 

A study of the time tables of most of our railways would 
show that with the present facilities they bave practically 
reached the limit of the capacity as far as local services are 
concerned, if steam be retained. The increase of traina 
which will te required is practically impossible under the 
present steam conditions. What electricity can do was well 
expressed by one of the directors of the Lancashire and 
Yorkshire Railway when the electric service was first 
inaugurated between Liverpool and Southport. He gave ав 
bis reasons for the electrifications of branch lines, that in 
older to cope with and handle adequately the local 
passenger traffic, it would be neceseary to double their 
tracks, if they used steam locomotives, while electrifica- 
tion would give them the same and better results, and would 
cost less. 

The present difficulty experienced with respect to cramped 


terminal space would be greatly lessened by electrification, 
even without any other change. 

It is most importaot for railways to remember that though 
the Royal Commission on London Traffic is certain not be 
be in any wise antagonistic to the railways, and will not 
probably recommend any proceeding detrimental to them if 
it finds them prepared to give the proper facilities to the 
public, yet it may hold very strong views as to the necessity 
of these facilities, and if the railways will not provide them, 
it is quite conceivable that it may advise the granting of 
concessions for lines directly competing with the railways. 

(To be continued, ) 


THE CHEAPEST FUEL. 


THE question of cheap fuel is one that is not sufficiently 
considered in this country. А spenker ut a recent discussion 
referred to the dearness of cheap coal which contained 30 
per cent. of incombustible matter, and cost 12s. per ton in 
carriage. It is worth while inquiring what really is the 
effect of dirt. 

In tbe first place, if we have two similar “coals, 
one clean and the other dirty, the calorific value per 
lb. of combustibl: will be equal; let this value be 
taken as 14,500 B.Th.U. per lb. Then of the two coals, 
one containing 5 per cent. of ash and the other 80 per 
cent., the actual heat values per gross lb. will be 13,775 
B.Th.U. and 10,150 B.Th.U. respectively. The cost 
of carriage at 128. per ton will be just over 128, 73d. 
for the good coal and 178. 14d. for the dirty 
coal, each calculated per ton of combustible. Let it be 
assumed that the prices of tbe coal at the pit are 48. and 
8s. respectively. Then these values reduced to per ton of 
combustible become 8:422 and 5:714. Added to the cost of 
carriage, the cost of the coal delivered will be 21s. 1d. and 
224, 1040. Obviously where carriage is so large a propor- 
tion of the total cost, the dirty coal is the dearer. 

It is obvious from the above figures that only 74d. per 
ton would be saved if the cleaner coal could be washed 
quite clean, and it would cost, say, 1s. per ton to do this. 
Hence there can be no serious economy in washing a clean 
coal. Its price on the clean ton would now be 218. 57d. 
It would still be cheaper than the dirty coal. Assume tat 
it costs 2s. per ton to get rid of ashes. Then the ash per 
ton of tbe clean coal will only cost about 14d. per ton of 
coal to remove. The total cost per ton o! combustible, 
including ash removal, will be 21s. 24d. 

Suppose, however, that in order to save carriage the dirty 
coal is washed. Then per ton of washed coal its price will 
be as follows :— 


48. X ih... = Es. 7d 
Wasbing, say = 18. 5d. 
Carriage ... = 128, Od. 

19a, 2d. 


or 192. 24d., as against 21s. 24d. for the dearer coal. It ів 
worth saving this 2s. per ton of combustible if the coal is of 
a kind that will burn with the available conditions. The 
question turns largely on the cost of carriage and washing. 
Washing is said to cort 18. per ton. It is еб down at 18. 6d. 
for the very dirty coal above. 

It never pays to carry coal dirty for any distance for the 
sake of the dirt, even if the dirt runs to clinker and is paid 
for by builders, At ordinary South Country carriage rutes, 
dirt costs 88. to 12s. per ton, plus the labour of the fireman 
and the cost-of removal. 

The washing of coal would, of course, justify the seller in 
raising the price per unit of calorific value, and probubly 
the benefit would be evenly divided between seller and buyer, 
for coal users find n» greater nuisance than their ashes, 
Tbe adoption of washing by the collieries would bave a 
further good result, that ccal now left in the pit or on the 
waste heap would be converted into good fuel and find a sale, 
and assist to put off the day when our coal resources give out, 
as they surely and rapidly are doing. 

A dirt content of 30 per cent. is, of course, very high. 
Tested on а basis of 20 per cent. of dirt, a 48. coal would 
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e. et seta Гу 5з. per ton of combustible. It would cost 153. 
for cara >, and about 5d. for ash removal, or a total of 
208. bd. per ton of combustible, It would, therefore, be 
cheaper than the clean coal at 83., bat dearer than the washed 
cheap coal previously named. Апуоле can make the calcu- 
lations for himself by firat raising the price per ton and the 
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carriage to the amount proper to the ash ratio, and adding to 
the enhanced price the coat per ton of coal of removing the 
ash produced by that ton. 

Washing does not, of course, remove all ash and clinker, 
but it shonld remove slate and clay, large or small, and 
bring up the calorific value of the cleaned coal to its real 
value as combustible, Apart from the size of its pieces, 
clean coal, if washed, would bring a price proportionate to 
its actual calorific value. Апу. difficulty in burning it 
naturally tends to depreciate its value, while, on the other 
hand, any power plant so circumstanced that it cannot avail 
iteelf of the full range of the fuel market is exposed to the 
risks incidental to & narrower field of choice, and under 
some conditions may even find itself in a kind of fuel 
corner. | | 

It need hardly be pointed out how great would be the 
relief to the railway traffic could all coal be washed before 
being carried. It is clear, however, that even on a long 
haul the amount saved in carriage is not so great aa the cost 
of washing the cleaner coals. Wasbing, however, should 
expedite mining, and, perhaps, save itself in part in this 
direction. | " 
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THE CONVERSION OF A TELEPHONE 
EXCHANGE FROM THE MAGNETO TO 
THE CENTRAL BATTERY SYSTEM. 


By B. 8. COHEN. 


WHEN an existing telephone system has to be converted 
from one method of working to another, a contideruble 
number of important points immediately present themselves 
for consideration, the point of chief importance being the 
necessity for carrying oat the conversion with the minimam 
of inconvenience to the telephone public. 

It may be interesting to many to outline the methods 


A TELEPHONE Excaanas: Fia. 1.—“ Мовтн ” EXOHABGB, 


which have been adopted for carrying: out such а 
conversion. 

The methods to be described have bcen employed in th 
main in connection with a considerable number of large 
exchanges in this country. | 

The recuirem^rts «f tho new exchange as regards com- 
mene. equipment and ultimate capacity 
аге the first consideration, and to this end 
the department dealing with the traffic 
furnishes complete records of the normal 
daily exchange load for the various kinds 
of local and junction services, and also par- 
ticulara of the past rate of increase and 
estimated fature increase ia the various 
types of services. 

From these particulars the number of 
lines which an operator can deal with, and 
the number of operators’ positions required, 
are determined. In the conversion of a 
large area with a considerable number of 
exchanges, the design is complicated by the 
necessity for allowing for a lighter operator’s 
load during the transition period when the 

exchanges ia the area are working partly on 
the old magneto, and partly on the new 
central battery system, and the junction 
work is consequently more difficult than 
when the convereion of the whole system is 
completed. : 

The operators’ load is settled on the basis 
of calls per busiest hour, and it is interesting 
to note that there is.a constant ratio 
between this figure and the total calls per day 
which varies very slightly, if at all, in any 
one exchange. 

This ratio, however, varies for different 
types of exchanges, and is largest in exchanges 
where a considerable proportion of the area 
served is residential, as in such cases the calls 

are spread well over the whole day, the morning and afternoon 
maxima and the lunch and early and lute minima on the load 
curve not being so steep as in-the case of an exchange in a 
business area. 

The ratio of local calls to calls for other exchanges is 
another important particular which must be supplied by the 
traffic department. As illustrating the importance of this 
point, it may be mentioned that in many exchanges the 
locul calls form such a small percentage of the calls for other 
exchanges, that the subscribers’ multiple used for the former 
gets very little work, and in such cases it is qnite feasible to 
economise in the number of multiple spriag jicks by 
spreading out the multiple, For example, in a 12,000-line 
exchange, by making the subscribers’ multiple rep eat every 
nine panels, or 6 ft. 44 in., instead of every eight panels, or 
5 ft. 8 in., a saving of about 67,500 multiple jacks is 
effected, costing with labour of wiring, &c., about £2,250, 
and it must be borne in mind that this is eff:cted withont 
detracting from the commercial efficiency of the switchboard. 
It follows from this that if the proportion of local calls 
became very small, it would pay in practice to do away 
altogether with the subscribers’ multiple. As the jancticn 
multiple on the incoming junction boards is used for every 
connection, the above does not apply, and indeed it is custo- 
mary to reduce the number of panels per complete multiple 
on such boards. | a 

The size and general design of the exchange having been 
settled, the selection of suitable premises is the next con- 
sideration. The situation of the exchange with respect to 
the subscribers depends to a great extent on the variation in 
the density of the subscribars in the different localities 
served, and is complicated to a certain extent by wayleave 
considerations and the physical nature of the area. · 

Assuming that the old excharge is in the most suitable 
ped for serving its subscribere, the new premises would 

з obtained as close as possible to the existing one. vero. тс 

It very rarely happens that the latter can be utilised for 
the new exchange, and whenever possible new premises are 
built specially designed for the work. Ic is advisable to 
put the apparatus and accumulator rooms as near as possib:e 
to the switchroom, in order that the cables between the two 
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should be of а minimum length. Оп the other hand, the 
operators’ dining, &c., rooms should be also in close 
proximity to the switchroom. In practice a satisfactory 
arrangement for exchange premises which is often met with 
woüld have the apparatus and sccamulator rooms on one 
floo:, the former containing the main and intermediate dis- 
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Tig. 2.—NomwicH ExcoHANGB, APPARATUS Room. 


tributing frames, power apparatus, &c. The operators' 
dining, recreation and cloak rooms would be on the next 
floor above, and the switchroom on the top floor to allow of 
roof lighting. 

The ideal shape of such a building should be rectangular, 
with a minimum width such that a whole number of 
switchboard sections can be turned in the switch- 
room, thus avoiding . the use of 
dummies at the bends. This is an 
inportant point, as іп au exchange 
known to the writer the bad shape 
of the building has necessitated a 
considerable number of dummies, the 
capital locked up in which representa 
an annual revenue of several hundreds 
of pounds, | 

A plan of “North” switchroom, a 
new exchange of the National Tele- 
phone Co. serving a portion of the ~ 
north of London, is illustrated in fig. 1. 
It will be seen that the subscribers’ 
sections sweep round one:side of the 
room and the incoming junction boards - 
. round the opposite stde, both runs of 
boards starting from the same corner. 
Thé capacity of this switchroom is 
quite small, being only about 4,200 
subscribers and 486 incoming junctions, 
but it has been selected as an example 
approaching the ideal arrangement. 
It may be of interest to mention that 
this exchange is built in an old chapel, 
at one time the property of the Sande- 
manians, at which it is stated 
Faraday himself was wont to attend. 

A typical method of arranging the apparatus room is 
illustrated in fig. 2. This shows the method adopted at 
Norwich exchange. The outside lines terminate on the main 
frame, which also carries the lightning and stray current 
arresters. This frame is generally arranged to give a capacity 
for outside cable leads of at least 25 per cent. more than the 
ultimate capacity of the exchange, in order to allow for non- 
utilised wires in cables. This frame can be extended when 


recessary. The main frame has displaced the old-fashioned 
test board, as with the central battery system the nature of 
practically all faults can be determined from the multiple. 
The intermediate frame cannot be conveniently extended, 
and is installed with the ultimate capacity. A detailed 
description of the above apparatus and the other apparatus 
shown in plan in fig. 2 
is beyond the scope of 
this article, and readers 
must be referred to the 
articles which have 
appeared previously on 


these matters. The 
racks which carry the 
cables between the 


various pieces of appa- 
ratus are made of strap 
and angle-iron, and are 
carried overhead, 

As а very large 
number of cables are 
required, all of, which 
must be brought out in 
a certain consecutive 
order at both ends, the 
design of the racks and 
the arrangement of the 
cables demand careful 
forethought. An ex- 
ample of cable work is 
shown in fig. 3. This 
is the rack carrying the 
multiple cables from the 
intermediate distribut- 
ing frame at Holborn 
Exchange. 

The arrangement of 
the power apparatus is shown in fig. 2. The motor-dynamos 
for charging the battery are in duplicate, as are also the 
machines for providing 15-cycle alternating current for 
ringing purposes. If possible, there should be two distinct 
sources of power for driving the charging machines, and 
the ringing motor-generators are driven generally one 
from the main supply and the other from the battery. 
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The accumulator room contains the main 11-cell battery 
and the smaller 4-cell battery, which acta as booster for the 
service registers—z.e,, call-recording meters. The main 
battery should be provided with sufficient plates to hold 
about а two days’ load for the first three or four years’ life 
of the exchange, and the tanks with room enough to take 
plates for the ultimate capacity of the exchange. ` 

The power apparatus is generally so designed that опе of 
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the charging machines, running for two or three hours in the 
morning and afternoon at the peaks of the day load, keeps 
the cells full, besides which they are given a weekly 
* milking ” to keep them in good condition. 

| (To be coniinued. ) 


THE OLYMPIA AUTOMOBILE 
EXHIBITION. 


Тнв, the third Inter national Exhibition of the Society of 
. Motor Manufacturers and Traders, which is held under the 
auspices of the Automobile Club of Great Britain and 
Ireland, was opened on February 10th at Olympia. 


THe Sr. vIR Town DOUBLE LANDAULZT. 


It must at once be granted that the show is in every way 
а representative one, gratifying alike in ite new situation, 
which is more accessible than the Crystal Palace, in its 
excellent organisation, and in the exceedingly attractive 
manner in which the £700,000 worth of motors and acces- 
вогіез are displayed. In fact, the very successful début of 
the first Olympian show quite justifies 
the sanguine expectations of the pro- 
moters in seeking а more convenient 
venue for their exhibition. The latter 
is thoroughly International, space 
having been allotted by ballot, in 
which home and foreign makers and 
agents shared equally. 

The great hall is practically all 
devoted to motor-cars, the gallery 
serving for accesori: 8, while in the 
annexe a fine display of motor-boats 
and launches is on view. — 5 

It js impossible, in the space here i eX 
available, to do more than briefly notice \ 
the prominent features of the exhibition 
generally, with special mention of 
matters moré intimately connected with 
the electrical trade. | 

Taken as a whole, the petrol exhibits, 
which quite over shadow all other 
types, show their. greatest advance 
in the comfortable and, in many 
cases, luxurious carriage bodies pro- 
vided for pleasure vehicles. This is true 
of so many prominent exhibits that 
it would be iuvidious to mention any maker specially. It 
is also noticeable that the White Steam Car, the well-known 
and bighly.successful pleasure type of vehicle, is the only 
exhibit of this class of car, although the heavy steam car 
for industrial purposes is much in evidence. 

A prominent feature of the show and one of more than 
ordinary interest to the tramway engineer, is the fine array 
of motor-omnibuses by s2veral well-known makers. Among 
these we noticed Messrs. Clarkson’s well-known steam omni- 


axles respectively. 


buses, including specimens of the typea being supplied to the 
London Road Car Co, (double-deck) for service in the metro- 
polis, and to the London and South-Western Railway Oo. ; 
Messrs. Straker and Squire's ’buees of similar type, but petrol 
driven, also for the Road Car Co. Messrs. Milnes-Daimler, 
Ltd., show vehicles designed for the Great Western Railway 
Co.; Messra. Thornycroft show a 86-seated double-deck 
petrol omnibus; the Brush Electrical Engineering Co. 
exhibit a “ one-man ” double-deck petrol bus, arranged to 
be entirely under the control of the driver. The Maudslay 
Motor Co., Ltd., the Wolseley Tool and Motor Car Co., Ltd., 
the Motor Car Emporium, Ltd., and the Beaufort Motor Со, 
are also exhibitors of omnibures, mostly of large size and 
petrol drive. These exhibits serve to forcib'y remind one 
of the rapid advances made in the construction of this type 
of vehicle, and the very extended and competitive uses to 
which it will uds d be applied. | . 

We can dismiss the industrial steam and petrol cars with 
the remark that nothing specialy novel in design is in 
evidence ; but we cannot pass over the very comprehensive 
marine scotion, comprising motor launches and boats of all 
types and sizes, without mentioning the great strides which 
this side of the industry is evidently making. 

The 40-ft. steel torpedo launch exhibit of Messrs. 
Thornycroft is most prominent in this section, and seems 
to excite very general interest. Magneto-ignition systems 
appear to meet with increasing favour for all pu 
to which the petrol engine lends itself, and they are prominent 
оп many of the launch engines. 

Turning to the exhibita of electrica] vehicles, several well- 
known firms are present, and their productions leave little 
to be desired in the matter of quality. The Silvertown 
electric carriages shown by Messre. W. & F. Thorn, deserve 
special mentior, not only because of their association with 
the well-known Silvertown worke, but also on account of the 
many novel and advantageous features which they contain. 
The Silvertown chassis is shown below ; it is provided with 
two 21-H.P. enclosed motors fitted on to the front and rear 
A four-wheel drive is thus obtained, 
giving great smoothness of running, and eliminating to a- 
E extent the chances of skidding on greasy roads. The 
ramework, springs and axles are of steel of the best quality, 
and the transmission .is by enclosed, spur gearing, giving ap 
efficient and silent drive. cure TO V 

The prominent feature of the controller is that the current 


Tax SILvERTOWN CHass'8; Fouge WHBELS DRIVEN. 


i8 never broken on the drum, but always automatically by а 
quick-break chopper switch fitted with carbon break, and 
situated at the end of the drum, this arrangement avoiding 
burnt segments and bad contacts. The switch is also 
independently operated by the brake-pedal, before any 
braking effect can take place, and is held open by a cam 
when the brake pedal is released, апа until the controller 
handle is brought back to the neutral position, when the 
switch once more closes in readiness for the next movement 
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of the controller handle. This arrangement acts as a safe- 
guard against accidental starting of the vehicle. 

The controller provides eight forward, five brake, and five 
reverse positions, all controlled by a handle placed under the 
steering wheel ; the speed range is from about 14 to 15 miles 
per hour. 

The brake mechanism consists of phosphor-bronze brake 
shoes, which are expanded on the inside of the rims of two 
steel drums, the latter being rigidly fixed to the hubs of the 
two rear wheels, This brake is sufficient to hold the car on 
the steepest gradient, and the electrical brake provides a con- 
venient method of regulating speed when descending a hill, 
or of pulling up dead, in cass of emergency. 

In the carrisge exhibited, а double landaulet (aee figure on 
p. 291), the battery, consisting of 44 cells, is arranged half 
over the rear axle, and half under the driver's seat, this distri- 
bution of weight giving а more uniform life to the tires, 

The carriage body was built by Messrs. W. & F. Thorn, 
of Lower Grosvenor Street, S.W., and is an excellent 
specimen of its kind. The vehicle is designed to run 85 
miles on one charge on level roads, and should render excellent 
service for town work. | 

Messrs. Mors, Ltd., of Shaftesbury Avenue, agents for the 
Compagnie. Francaise de Voitures Electromobiles, show a 
eelection of electrical carriages of French make. In the 
construction of the chassis of these vehicles, forged steel 
plays а prominent part. An electric motor of special design 
is fitted in the front of the vehicle, and transmits motion to 
the rear axle through a chain drive and horizontal shaft, the 
latter being provided with a universal joint and a ball- 
bearing sleeve, allowing free movement of the back axle. 

The electric motor is provided with two fields and two 
armatures, which allow of four speeds without altering the 
battery connections, all the cells remaining in series the 
whole time. The controller gives four speeds forward and 
one reverse, also an electric brake, all operated by a single 


lever. Т 
(To be continued.) 


OUR LEGAL QUERY COLUMN. 


"Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, $c., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express.) 


* CONTRACTOR” writes:—'' A requires a building erected, which is 
to be fitted for electric light. He calle for separate estimates. 
B is accepted for the building and О for the electric light. b’s men, 
during the course of erectior, turned on the water and, as the pipes 
were not finished, the place was flooded and a great deal of C's 
work spoiled. Who is respors:ble to C—A or B?” 

е „* It is presumed that the dam: ge occasioned to the fittings, &c., 
erected by C will necessitate much of his work being replaced. A 
aust pay C for what һе has done, as C would have no direct remedy 
against B. But if A finds it necessary to have any part of C's work 

re- done in conscquer.ce of the damage caused by the escaping water, 
he will be at liberty to claim the extra ccst by way of special 
damage from B. 


“ Furnace” writer :—' I shall esteem it a favour if you will give 
me any information you can on the following point :—A gentleman 
proposes to lay down on his own private ground a light electric 
‘railway, for conveyirg the public a distance of half-a-mile without 
‘intermediate stops. The lire would be fenced and the public 
«would have no access to it except at terminal stations. Is it 
necessary by law (apart from any consideration of electrical advan- 
tages) to bond" and “earth” the rails, which would be used as a 
-geturn for tke currert? Are there any Board of Trade or other 
regulations governing auch an installatior, and, if so, where can а 
-copy be obtained ?” | 

*.* Во far as сап be ascertained tkere is nothing to prevent a 
-man constructing a railway on bis own land in the manner suggested 
by "Furnace." In view of the fact that it is to be used for public 
purposes, it is conceived that due regard must be had to the Board 
“of Trade regulations. Model regulations with respect to such rail- 
ways were first made in March, 1894, and were revised in April, 
1903. А сору of such regulations will probably be tupplied by the 


K. V. A.“ writcs:—'" I should be glad if ycu would kindly inform 
me whether there is any clame in tbe Electric Lighting Acts 
rendering it obligatory for an Electric Supply Authority (in this 
case an Urban District Council) to give notice to the lccal gas 
company cf its ir tention to open roads for the purpose of laying 
mains, services, &c." 


*„* The form of provisional order which is to be found in the 
Schedule to the Electric Lighting (Clauses) Act, 1899, makes it 
quite clear that notice must be given to the gas company. It is 
there provided (by Sec. 18) that where the underteksrs require to dig 
or sink any trench for laying down any new electric lines or other 
works near to which... . any work belonging to апу gas 
company has been lawfully placed, . . the undertakers shall 
.. . . give to the gas....compary.... not less than three 
days’ notice before commencing to dig or sink such trench . . .. 
and shall conform with such reasonable requiremente as may be 
made by the owners or the officer, and shall if required by the 
owners thereof repair any damage that may ba done. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. Тиомроои & Oo., Electrical Patent 
Agents, , High Holborn, London, W.O., and at Liverpool, to whom all 
inquiries should be addressed. 


99,0894. 1904. “Improvements in the means for the mutual electrical 


control of tely rotating members of turbines.” J. Н. Davizs and M. 
BLIx DER. (Date applied for under Patents Rule 9, December 80th, 1904.) 
January 81st. 


92,8964. 3904. "Improvements in controllers for electric current" Р. M. 
Justice. (The Voltage Controller Co., United States.) (Date applied for under 
Patents Rule 9, October 17th, 1904.) February Ist. (Complete.) 

99,8968. 1904. “Improvements in electricity transmission systems," Р. M. 
JUSTICE. (The Voltage Controller Co.. United States.) (Date applied for under 
Patents Rule 9, October 17th, 1904.) February 1st. (Complete.) 

1,792. “Improvements in ejectrio aro lamps.” J. D. Е. ANDREWS. 
January 80th. 

1 . "Improvements in or relating to шерш бш traction systems." 
J. DuLAiT, C. ZELENAY and L. RosENFELD. January 90th. (Complete.) 

1,887. “Improvements in the electrolytic production of metallic sheets, 
tubes, wire, strip, or the like.“ В. О. CowPER-CorLEs. January 80th. 

1,868, “А new or improved method acd arrangement for enclosing cables, 
electric wires or the like." H. Rosner. January 8lst. (Complete.) 

1,868. Improvementa in electric lampholders and the like.“ A. ECKSTEIN. 
and A. J. D. Krause. January 31st. М 

1,876. “ Improvements in apparatus for controlling the working of electri- 


. cally-driven cars.“ F.LvpaLL. January Slat. 


1,878. ''Telephony." E. A. BunLIL. January 3184. (Complete.) 

1,880. ‘Electric system of fog signalling.” A. B. Dawson-Monay and J. Е. 
Fitzsimons. January 31st. 

1,891. "Improvements in contact-breakers of induction coils." M. А. Copp. 
January 81st. 

1.919. Brush-holder for dynamo-electric machines.“ 
Bist. (Complete.) 

1,990. “ Laminated cores for dynamo-electric machines." J. BUREE. 
January Bist. (Complete.) 

1,991. ''Dynamo-electrio machines.“ J.Bunxkr. January 81%. (Complete.) 

1.948. Ап improved suspension device for elect.io lamps апа the like.” 
A. GUNTHER, JUN, January 81st. (Complete.) 

1,951. “A new or improved system of automatic block signalling for electric 
railways.“ Е. TowwsEND. January 81st. (Complete.) 

1,966. ''Improvements in or appertaining to mechanically or elec‘rioally pro- 
pelled road vehicles.“ J. W. ALLISON. February Ist. 

1,968. An electric carrying lamp." F. G. BucHer. February 186. 

* 2001. “Improvements in tus for the agitation of solutions and the 
like used in electro-deposition of all metals." W.. C. Моор and B. OAKSFORD. 
February Ist. 

9,004. “ пар ments in or relating to electric vapour lamps or enclosed 
aro lamps.” С. O. Bastian and G. CaLvert. February Ist. 

014. “Improvements in or relating to electric distribution systems.“ 
A. J. Borur. (J. B. Entz, United States.) February 19. (Complete.) 

2,015. improve mens in or relating to brush-holders for electric dynamos 
or motors." L. C. BARKER and J. W. BuRLEIGH. February Ist. 

2,039. “Improvements relating to electric accumulators or secondary 
batteries.“ Vickers, Sons & Maxim, Lrp., and R. F. Hate. February ist. 

2,080. Improved method and means for eliminating or reducing the 
3 of disturbing currents on telephone cirouits.’’ C. M. Jacops. February 
8 

2,089. “Improvements in electric meters.“ THE British THomson-HovustTon 
Co., LTD., and’ F. HoL DEN. February 1st. " 

2,040. ‘Improvements in windings for dynamo-electric machines." TRR 
British Тномвох-Носьтох Co., LTD. (The General Electric Co., United 
States.) February 1st. | 

2,000. ‘Improvements in automatic controlling apparatus for operating 
electric switches or cut-outs.” C. M. Dorman, В. А. SMITH, and Н. G. Bacos., 
February 2nd. 

2,008. Improvements in brush-holders for dynamo-eleotric machines.“ J. W. 
BuRLEIGH. February 2nd. 

2,108. Improvements relating to intercommunication telephone systems.” 
J. Youna. February 2nd. 

9,119. Improvements in combined overload and reverse-current cut-outs.” 
ae British Тномвох-Носвтом Co., LTD., and E. B. WrepmorE. February 
nd. 

2,116. "Improvements in alternating current motors.“ V. A. Fyxx. Feb- 
ruary 2ud. 

9,159. '*An automatic electric portable signal.“ Н. WALLACE. February 8rd. 


9,172. “Improvements in or relating to electric traction systems." W. В. 
Вошт, February 8rd. А 

2,180. “Improvements in single-phase indication motors." THE Axr.-Gxs. 
Brown, Boverr & Co. February 8rd. (Date applied for under Patents Aot, 
1901, February 4th, 1904, being date of application in Switzerland.) (Complete.) 

2,188. An сорт омео form of contact breaker for induction coils and the like 
apparatus.“ A. H. Avery. February 8rd. 

2,181. An improved safety lock with an electric warning device and deto- 
nator" L. A. AUDIBERT. February 8rd. (Complete.) 

2,190. "Improvements in starting switches for electric motors.” W. A. 
CLATWORTHY, А. Ногмез, J. Н. Ногмез, L. W. HoLMEs, and E. HoLuxs. 


J. Burge., January 


February 8rd, 
2,194. “Improvements in inspection boxes for electric light leads and the 
like.” J. WENHAM. February 3:0. E 


2,264. "Improvements in and connected with means for generating elec- 
tricity from heat." W.A. Turner. February 4th. 

2,266. "Improvements in the construction of spring jacks for telephone 
switchboards.” Siemens Bros. & Co., Lrp. (3iemens & Haske Aktien- 
Gesellschaft,Germany.) February 4th. (Complete.) 
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FEBRUARY 24, 1905. 


No. 1,422. 


PETROL MOTOR. BUSES v. TRAINS 
AND ELECTRIC TRAMWAYS. 


IN view of the numerous statements which have recently 
been: made in the daily Press, that petrol 'buses are the 


means of rapid transit of the future, and that the electric 
. tramcar is doomed, we think that it is only right that a 


little more light should be thrown on this important 


Subject, and that the advantages and disadvantages of petrol 


'buses and electric tramcars should be clearly understood by 
the public. From the correspondence and articles whith 


have recently appeared in the various motor papers and 


in the daily Presa, it is evident that there exist very serious 
misconceptions in the minds of a great many people. The 
mere fact that petrol omnibuses can attain high speeds, 


carry large numbers of passengers, and earn large receipts, 


and that in some cases it takes a shorter time to get from one 
part of London to another by such omnibuses than by elec- 
tric tramcar, does not by any means prove that the latter is 
doomed. Neither does the fact that "buses can be satis- 
factorily operated by petrol motors, and, under certain con- 
ditions, give good financial results, prove that the petrol engine 
is suitable to operate tramcars under conditions of heavy 
service, such as are met with in our large towns, in which 
electric tramways sre being successfully operated. The mis- 
conception which exists in the minds of many is well reprc- 
sented by a report which has been recently made to the chair- 
man of the Highways Committee by Dr. Mansfield Robinson, 
{һе town clerk of the Borough of Shoreditch. We take this 
opportunity to thank Dr. Manefield Robinson for his courtesy 
in allowing us to havea copy of his report, and trust that he 
will forgive the criticisms which we feel compelled to mak: 

The first serious error into which Dr. Manefield Robinson 
has fallen, is to suggest the possibility of utilising, for 
mechanically operated cars, the existing lines originally laid 
for the use of horse cars. Experience has clearly demon- 
strated that this is impracticable, as an old track which has 
originally been laid only for horse traction, with its short 
points and crossings and badly-designed rails, will not 
stand for any period the jars to which it is subjected by 
heavy motor-cara, be they of the electric, steam, or other 
type. Any such attempt would only result in reconstruction 
a few months after mechanical traction had been adopted. 
Furthermore, points and crossings which might be satis- 
factory for horse traction, become quite impracticable with 
motor-driven cars. This was clearly shown in the case of 
Perth, where the Corporation had adopted a petrol tramcar 
to be operated on its existing horse tramway lines, which 
were laid only a few years ago. The resulta were most un- 
satisfactory, as the car was constantly getting derailed on 
curves and at pointe and crossings. Incidentally, it may also 
be mentioned that the petrol motor coach itself was far from 
satisfactory. The outcome of this experiment was the recon- 
struction of the tramways, which are now going to be worked 
electrically, 
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When the town clerk of Shoreditch begins to discuss the 
cost of electric traction, we must certainly gay that we agree 
with him in condemning the conduit, as we feel very strongly 
tbat there was no necessity for the County Council to waste 
the large amount of money which it has expended in putting 
down the conduit system in streets where there exists no reason 
for not putting up overhead constraction, and therefore we 
need not discuss the ſignres as regards c mduit construction. 

In comparing petrol and electric cars, where both run on 
rails, since it is absolut: ly necessary to reconstruct the track, 
and to lay it in exactly the same way in both cases, the cost 
of this part of the system need not be considered. 

The only difference between electricity and petrol as 
regards the cost of street construction, lies in the overhead work 
and track bonding, which can be put down at £1,000 per 
mile of route, so tbat the difference between the cost of con- 
struction of an electric and a petrol tramway 56 miles in 
length, which is the distance Dr. Mansfield Robinson is con- 
sidering in the case of the North Metropolitan tramways: 
would be £56,000, and not as he states, £448,000. This 
difference, however, is more than counterbalanced by the very 
much greater cost of a petrol car as compared with an electric 
car. Thus, while an electric car can be purchased for, say, 
£600 complete, petrol cars of the same capacity, and built 
to run at the same schedule speed, would cost at least three 
times as much, which, on the 600 cars that Dr. Robinson 
. considers, would amount to а sum of £720,000 in favour of 


^ electricity as compared with petrol. 


As regards the capital cost of a power statiou, it is un- 
necessary to go into this, because, with the load factors 
obtainable with electric traction it is an acknowledged fact 
that energy can be delivered to the trolley line at a cost con- 
siderably less than 1d. per unit, this cost including not only 
works cost and cost of maintenance, but alsu depreciation, 
sinking fund, and interest on capital for the power station, sub- 
stations and feeders, or, in other words, on the complete 
plant required to generate and distribute electrical energy to 
the trolley wire. 

As regards operating expenses, then, particularly in 
connection with the cost of power, electricity can be supplied 
to the cars at а cost not exceeding 1d. per Board of 
Trade unit, which, under ordinary conditions, is practically 
equivalent to a cost of energy of 1d. per car-mile. Data 
which we have recently been able to obtain, from a source 
upon the accuracy of which we can absolately rely, show that 
for tramdars operated by petrol motors, and having a seating 
capacity equal to that of electric cars, and built to operate 
at the same schedule speed, the petrol consumed amounts to 
1 gallon for every 5 to 6 miles, according to circumstances, 
which works out for motive power alone at considerably 
over ld. per car-mile. In this connection, it must be borne 
in mind that whereas with electric traction the lighting of 
the cars is included in the cost of motive power, this is not 
the case with petrol cars, and therefore allowance would have 
to be made for this, which would increase the cost for petrol 
cars. The fact that some motor-omnibuses on rubber tires 
have been run, has impressed the ‘public with the idea that 
tramcars could also be operated and give good resulte ; but 
the fact that tramcars run on rigid rails, and not on rubber 
tires, and that they therefore have to be of much heavier 
construction than "buses, and the fact that rapid acceleration 


4 


is absolutely essential, necessitate the motive power on a 
tramcar being far in excess of that required for motor- 
omnibuses. Our contemporary, the Engineer, in an article 
published on February 3rd, states that a 90-н P. engine 
would be required for a petrol tramcar, in order to obtain 
tbe same resulte. 

The experience gained with electric traction has been exactly 
the same. Twenty or twenty-five years ago, electric cars used 
to bave 5-H P. motors; 10 years ago 25-H.P. motors were 
considered ample, whereas, at the present time, 35-H.P. 
motors are being used. 

Jt must not be forgotten that electric motors are capable of 
riving out at least double their rated capacity for short periods; 
thur, on a modern electric tramcar the equipment is capable 
ef giving out 159 H.P. This is not the case with a petrol 
'bug, and, therefore, if at any time 100 н.р. should be 
required, no matter for how short a period, the petrol engine 
would have to possess a capacity equal to this maximum 
demand. In other words, the normal capacity of the 
petrol motors has to be sufficient to handle the maximum 
load, or equal to at least double the rated capacity of an 
electric motor. 

The petrol motor of the present day, although simple 
when compared with the petrol motors with two or three years 
ago, ів, all the same, a complicated machine when compared 
with an electric motor to keep it in good order and look 
after it requires expert mechanics, such as are met with on 
railways, but not sach as are usually found on tramway 
installations. | 

The cost of maintenance of the petrol motor equipment, 
owing to the large number of moving parta, is much greater 
than the cost of maintenance of au electric equipment, and 
tbe vibration, due to the high-epeed reciprocating engine, 
will also increase the maintenance of petrol car bodies. The 
petrol motor has a further disadvantage, that it is not self- 
starting, apd even if it were it would never start under 
load. 

As regards the reliability of these machines, provided they 
are properly looked after and kept clean, they will work 
satisfactorily, but any failure in lubrication may cause 
trouble, and result in some of the cylinders not working, 
with the result that the engine lores power and is incapable 
of a proper fulfilment of its duties. | 

In order to keep down the first cost, high speed petrol 
engines are generally used, and this runs up the 
cost of maintenance. Further, the engines must be 
kept running all the time, whether the car is moving 
or standing still, and the vibration of the high 
speed reciprocating engines is particularly noticeable 
and objectionable when the car is stopping to put down or 
pick up passengers. 

Even under the most favourable conditions, a petrol car 
gives off a certain amount of smell, which cannot be called 
exactly pleasant. Again, as regards the questiou of danger, 
although there is not much to fear with & petrol coach in the 
ordinary way, yet if there is a leak in the petrol tank, and if, 
through the carelessness of workmen, a lighted match or 
cigarette comes in the neighbourhood of such a Jeak, a fire 
is sure to follow, and the whole macbine is consumed, as it 
is practically hopeless to try to save it, owing to the com- 
bustible nature of the materials of which it is constructed. 
The accidents to the Great Western buses, which were 
burnt up, and to several other "buses, of which we have read 
in the daily Press, prove that such occurrences are not 
merely imaginary. 

As regards the question of motor-'buses ever competing 
with electric tramways, it is possible that in those districts 
where the traffic is light and the distances are compara- 
tively great, so that the beadway between the cars is large, 
motor-'buses may give good results, and we believe that the 
Great Western Railway Co. has found this to be the case. 
But where the traffic is dense we do not consider that motor- 
omnibuses will ever successfully compete with electric 
tram ways. 

The cost of tires for motor-omnibuses is a serious matter, 
this item, as we know from figures which have been sub- 
mitted to us, and which we know to be reliable, amounting 
to as much as 33d. to 4d. per car-mile. To this must be 
added the cost of petrol, the cost of maintenance and 
repairs and the general running expenses. 
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Turning again to Dr. Mansfield Robinson's report, it is 
uite correct that there are petrol motor-coaches running on 

e Great Northern Railway, and, as a matter of fact, the 
Brighton Railway Oo., following the advice of its consult- 
ing electrical engineer, Mr. Philip Dawson, has decided to 
adopt petrol motor-coaches on some of its branch lines ; 
whereas in London, as our readers are probably aware, the 
same company, following the same engineer's advice, is going 
to adopt electric traction on the lines on which it gets the 
densest traffic. Bat in this connection, it must not be 
forgotten that, in the case of a railway, the conditions for 
petrol are more favourable than in the case of a tramway, 
as the whole equipment can be put under tbe body of the 
car, thus leaving a clear space available for passengers and 
luggage. In the case of a tramear this would not be 
possible. Furthermore, in the case of railways which 
employ petrol motor-coaches, if they are used on branch 
lines where stations are fur apart, rapid acceleration i8 of no 
gréat importance. In tramway work; the conditions are 
exactly tbe reverse. It is quite true that many of our 
London omnibus companies contemplate adopting motor- 
"buses wholesale, but we believe that we are correct in stating 
that none of them, as yet, have got any reliable experience ав 
to what the cost of the up-keep and running, not to speak 
of tbe maintenance and depreciation, is going to be. We 
believe that the cost of operating petrol 'buses will certainly 
not fall far short of 18. per car-mile, and may be consider- 
ably more ; and if this is proved to be the case, this fact 
alone will be quite sufficient to prevent motor-omnibuses ever 
being serious competitors to electric tramcars operating in 
densely populated districts, ^ 


THE TELEPHONE SETTLEMENT. 


To those who are familiar with the course of telephonic 
affairs in this country—even to those who but vaguely recall 
the numerous controversies which, at recurring intervals, 
bave been aroused—it may seem to be suggestive of undue 
confidence to write about the telephone question as settled. 
Yet it seems so unreasonable to anticipate that any serious 
objection can be found to the agreement between the 
Postmaster-General and the National Telephone Co., which 
Lord Stanley laid upon the table of the House of Commons 
last week, that we are bound to look upon the question as 
practically settled. Shonld the present session pursue its 
normal course, the agreement will be submitted to the House 
and to a Select Committee. The principle of the agree- 
ment in the main has already met with the approval of 
Parliament, and its ratification is, we think, a foregone con- 
clusion. But in the event of the session being interrupted, 
or the time of the House being entirely taken up with the 
efforts of the leaders to obtain a clear expression of each 
other’s opinions on fiscal problems, the agreement will come 
into automatic operation on August 31st—a provision which 
may be useful, and which, under the circumstances, seems to 
be wiee. 

The agreement provides for taking over the whole 
of the company’s plant in 1911 on the terms which were 
agreed upon for the London plant in 1901. The com- 
pany will be paid the fair market value of the plant at 
the date of transfer, dne regard being had to the nature and 
then condition of such plant, to its state of repair, and to the 
circumstance that it is in such a position as to be ready 
for immediate working, and to its suitability for the 
purposes of the Postmaster- General's telephonic ter- 
vice. "There are two features that have to be met in the 
new agreement, which did not require attention in the 
London agreement: — The private line business, and the 
prolongation of the licence in certain areas through the 
operation of Mr. Hanbury's Act. The intention of the 
agreement is, that after 1911 the National Co. should cease 


to carry on business. Tte private line business is independent 


of Post Office control so long as the lines connect, premises in 
the same ownership, but the lines, though not connected 
to switchboards for the purposes of intercommnnication, 
become in an increasing degree part of the general 
system, and it is probable that they are, in many cases, 
terminated on the premises of the company for the 
purpose of efficient test and control. It is, therefore, 
convenient and desirable that the Post Office should 
acquire these lines, but as there is no obligation to sell, and 
a goodwill has been created, an amount equal to the profits 
of the last three years is to be paid. The licences which 
have been prolonged are those in which municipal competi- 
tion has been started— Glasgow (2 years), Portsmouth (14 


year+), Swansea (9 years), Brighton (144 years). The land, 


buildings and plant in these exchanges will be surrendered 
on the terms above referred to, but the value of the un- 
expired licences will be agreed between the Postmaster- 
General and the company, * regard being had to the net 
profits of such business, and to the circamstauces and con- 
ditions under which the company wonld curry on such 
business after December 31st, 1911.“ Failing agreement, 
arbitration is available, ‘The important feature in 
this arrangement is ‘the recognition of the desirability 
of uniform management. All business із to be 
trantferred ut 1911. If there ія ány value in the surrendered 
licence, compensation.in proportion will be given, but there 
is, very properly, no idea of the company continuing to work 
those licences until their expiry. ' 

The important question of payment for the property 
acquired is dealt with in Clause 7, which provides that the 
Postmaster-General zhull Lave the option of paying three- 
fourths of the purchase money in terminable annuities 
running over a period not exceeding 20 years, such annuities 
being calculated во as to pay the whole of the purchase 
money by the end of the period fixed, with interest on the 
balance outstanding from time totime at the rate of 3 per 
cent. per annom. The payment of the remaining one- 
fourth of the purchase money is subject to arrangement, 
but the company may demand that.all, or some portion, 
of this one-fourth shall be paid io cash. | 

To many of our readers, the arrangéthents made for taking 
over the ataff of the company will: be а subject of close 
interest. The Postmaster-Generaul will be prepared to take 
into his service а considerable proportion of the officers. and 
tervunts on terms to be arranged: between himself and 
them, but service under the company gives no claim to 
consideration at the hands of the Postmaster-General, 
either as regards service, emolument, pension, gratuity, or 
compeneation, it being the intention of the agreement that 
any claim on the part of the officers or servants of tlie com- 
pany arising from their service under the company, for 
pension or compensation, shall be dealt with by tlie com- 
pany. We believe that the company has had a pension 
fund in existence for & number of years past. There is 
ample time to place this upon such a basis as will ensme 
that there shall be no hardship to old servants of the com- 
pany from the transfer of the business to the State. That 
the Post Office should seek to avoid a repetition of their 
experience in superannuated officials from the telegraph 
transfer, is but reasonable, and the specific statement in the 
agreement that this is a daty the company will be expected 
to see to, ought to be enough to prevent any hard case 
arising with the staff of the company. Any officer who has 
been continuously in the service of the company from 
August 15th, 1904, to December 3 Ist, 1911, and is thin 
taken over and placed проп the permanent establishment оѓ 
the Post Office will huve a claim to superannuation allow- 
ance, notwithstandi iy :hat he may at the dats of his retire- 
ment have served less than 10 years. 

For the public at large, it will be of interest to note the 
provisions which have been made “ iu order to promote the 
use of the telephone" between the date of the agreement 
and December 31st, 1911. In the first place, the company 
must maintain’ their plunt in good and efficient working 
order; they must not show favour or preference to any 
person, and shall not require from any person, as а condi- 
tion to affording him telephonic service, any facility except 
for the purpose of giving such service to that person. A 
schedule of rates is attached to the agreement, The com- 
pany’s charges must not be more than the maximum nor le:s 
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than the minimum specified. The schedule does not apply 
to London. 'The maximum for a flat rate subscription is 
£10, and the minimum £5. In any cases where the com- 
pany is now charging more or less, then the preeent charge 
is to be the maximum or minimam instead of the echedale. 
The effect of this provision seems to be that in any cases 
where more than £10 is being charged, the company can £o 
on charging more, whilst in any cases of less than £5 they 
will be able to adjust their rates up to the maximum of £10. 
Terminal charges for trunk wire calla between National sub- 
scribers and Post Office subscribers are abolished. The 
provision in the London agreement whereby the Post Office 
undertook to gupply:underground wires on rental, is extended 
to the new agreement, and similar conditions are applied to 
switchboards in new or refitted exchanges. 

We are unable, of course, to allude bere to all the con- 
ditions in the agreement, ап extended abstract of which 
appears on another page, and we may conclude with those 
important provisiong which are made to ensure that the com- 
pany's service does not run down." By Clause 10 the 
Board of Trade cin appoint an “impartial person to 
inquire into representations of inefficient service in any 
exchange area, and if it is found that the service is inefficient 
(not caused by the unreagonable withholding of wayleaves by 
the local authority) the Postmaster-General may compel the 
company to put their service in order or may take it over at 
once. 

Sach precautions as this, and many others, are necessary 
ia an agreement of this kind, but the agreement is itself the 
best safeguard against a relapse in the service of the company. 
Broadly interpreted, it isan arrangement for transferring from 
private enterprise to State control a large and growing business, 
on terms which shall ensure to the sellers the reasonable recoup- 
ment of all wise expenditure, so that it becomes the interest 
of the company to develop the business in every possible 
way on sound lines. The transfer of such a business is a 
serious undertaking, and the period between the conclusion 
of the agreement and December 31st, 1911, provides an 
interval during which plans may be matured, and an 
organisation established, so that the actual transfer will be 
simple and easy. 

The agreement is between the State and a private com- 
pany. ‘The company’s interests are simple; those of the 
State more complex. There is the obvious interest of the 
aggregate of individual taxpayers; and there is the less 
obvious, but equally strong, interest of the community in the 
development of an important means of communication. 
The settlement gives a just return to the investor who 
represents directly or indirectly, the *adventurer" who had 
the “grit” to embark upon an unknown enterprise which 
became of immense public benefit; it ensures to the tax- 
payer that for the price paid, tangible value will be received ; 
and it encourages the investment of further capital for 
growth and expansion pending the change of ownership. 
It is because the agreement attains all these ends that it can 
be described as fair and reasonable. 


“Architects and Elec- IN the adjoining column we refer to a 

tric Light. paper read by an architect before tke 
Society of Architects, on the lighting of buildings. 
Apparently the author had nothing particularly new to state, 
but it is a hopeful sigu that this subject is being taken up 
by architects generally instead of leaving the question of 
lighting to the builder or contractor. Of course certain 
architects have made a speciality of the lighting of interiors, 
and we need only look at some of the latest West-end 
theatres to see how successfully electric light has been used 
in order to secure the threefold advantages of good lighting, 
purity of atmosphere and pleasing artistic effects. We 
believe that many architects in matters of this sort consult 
electrical manufacturing firms in the drawing up of their 
designs and specifications ; this is a practice that will always 
give the best results, as, althongh an architect has to know 
a great deal abont some things, we cannot expect him to be 
conversant efficiently with everything. It is to the house- 
lighting question that the architect should devote more 
attention ; and, if he studies the subject and his client at all, 
we cannot see how he can fail to provide for the electric light. 


THE LIGHTING OF BUILDINGS, &c., 
BY ELECTRICITY AND BY INCANDESCENT 
GAS. 


To those of us who are nurtured in an electrical atmo- 
sphere, and whose discussions of the subject are precise, it 
comes quite refreshing to hear *the man in tbe street" 
discourse on the advantages and (what he mistakenly con- 
siders) the disadvantages of electric light. It is on such 
occasions that the cry of Burns is answered: О, wad 
some power the giftie gie ua to see oorsel’s as ithers see us” 
substituting, of course, our works" for **oorsel's." Such was 
our interesting experience when, by kind invitation of Mr. 
B. R. Tucker, member of the Council of the Society of 
Architects, we attended on the 16th inst. at the meeting of 
this Society to hear him read а paper entitled ав above. 
We use the term “man in the street” advisedly, for 
although an architect has a most difficult training to go 
through, and thereby acquires a large amount of scientific, 
artistic and mechanical knowledge, it is a fact that on a 
subject which is most closely associated with the design 
of interiors, he is, like Mr. Balfour, in another sphere, 
quite a child. For those who inhabit buildings, the 
question of lighting is во closely connected with comfort, 
health and artistic fitness, that it isa marvel that such an 
important factor of the completeness of a dwelling-house 
should be so often left to shift for itaelf. 

Tbe attempt of Mr. Tucker to interest his fellow workers 
in this matter was praiseworthy ; the method in which it 
was carried out was perhaps open to a certain amount of 
criticism. In the first place, Mr. Tucker did not appear as 
a teacher or prophet ; his paper was rather in the nature of 
that of a traveller who goes to America for a week, and then 
gives a lecture on the inhabitants, based partly on his 
experience, and partly on what they told him. We learned 
nothing of how buildings were to be lighted in order to secure 
the best effecta based on the resulta of extended experience ; 
but we were told how electric light and gas appeared to the 
author as а novice in such matters, and what he had been 
told by interested parties on either side, When it is related 
that the respective informers regarding the scientific data 
given were а contractor at London Bridge, and the manager 
of the South Metropolitan Gas Co., it will easily be inferred 
who made out the best case. 

The paper iteelf contained little of a contentious nature, 
such remarks occurring rather when the author made а 
digression from the printed matter. This was divided into 
three parts, namely, (1) Introduction, in which certain well- 
known axioms and definitions were introduced, such as 
candle-foot, the method of measuring light, law of inverse 
squares, distribution and coloar; (2) Electricity, in which 
the nature of arc, Nernst and incadescent electric lamps 
was described; and (3) Incandescent gas light, in which 
certain extraordinary claims were made and certain special 
forms of mantle lamps were described. The paper was fairly 
well illustrated by lantern slides. With regard to the tech- 
nical errors made, it would, perhaps, not be fair to be too 
critical. We believe, for instance, that in a modern high-class 
enclosed arc lamp, the arc does not slowly travel from one 
part to the other of the space between the carbons, nor is 
the inner globe of opal glass. But the author objected very 
much to arc lamps for street lighting. He mentioned 
incidentally that on Clapham Common there is a dark s 
at the foot of each lamp-post, and then a circle of light about 
80 ft. diameter, afterwards darkness again. He had a most 
unpleasant experience in Battersea in a fog, when he could 
not вее one arc lamp whilst standing by another; whereas 
on turning a corner into a street lighted by incandescent 
gas, he was able to see two lamps at once—a remark that 
was received with some hilarity. He severely criticised the 
arc lamp for throwing the light on to the pavement, but he 
evidently failed to see that it is the pavement that has to be 
illuminated, not the surrounding fog. 

The Nernst lamp was not approved of, because it took too 
long to light—he thought two minutes—and it required a 
“ resister" to prevent the light becoming unstable. The 
incandescent electric lamp did not come in for any special 
criticism, but the maximum demand system is evidently 
still a terrible puzzle to the non-electrical mind, as is 
also the average cost of electrical energy as worked 
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out by this system. We were told, for instance, that the 
rate per unit in the City of London supply varies from 2}d. 
to 5d. In one business house, 24d. is charged per unit for 
current used in the daytime in the basement. 84d. for that 
used on the ground floor, and 44d. for the floors above," 
an eutirely misleading way of describing the system of 
charging. 

On the subject of gas lighting, the author was evidently 
more at home, and whilst we must leave all technical 
criticisms to our gas contemporaries, it is necessary to deal 
with one or two points that were raised. Tbe improvements 
in incandescent gas lighting received some attention, espe- 
cially an apparatus for lighting and extinguishing gas from 
а distance. It was pointed out that “ this invention ensures 
economy and convenience in cases where gas light is only 
required at intervals — a remark that would surely equally 
well fit the bye-pass burner. | 

However, Mr. Tucker was most ingenuous on the ques- 
tion of the advantages of ‘incandescent gas over electric 
light, and we think his arguments are best answered by 
quoting them in fall :— 

Natural ventilation is very much improved by the use of incan- 
descent gas lighting. The heat of the burners not only causes a 
healthful circulation of the air within the room or building, but it 


materially assists in the removal of the vitiated air in all cases 
where a proper provision has been made for the escape of the same, 


and it undoubtedly assists in the prevention of down draught in. 


certain cases in churches, balls, large rooms, &c 

Bome experiments were carried out in the Museum and Art 
Gallery at Birmingham, іп 1902, and reported by Prof. Percy Е. 
Frankland (Birmingham University), the results of which are most 
interesting and instructive. It is stated that the experiments 
clearly showed the followiog results under the condition of the 
efficient ventilation which prevailed at the time:— _ 

(a) In the absence of any artificial illamination, there was a 
slight increase in the percentage «f carbonic acid in the air during 
the course of the day; 

(b) With the electric arc lamp illumination, the increase in the 
percentage of carbonic ac d was distinctly more mark-d ; 

(c With the incandescent gas illumination, on tne other hand, 
there wasa distinct diminution in the percentage of carbonic acid 
in the air. 

It is stated that the explanation of this diminution is not far to 
seek, it being obvic usly due to the more efficient ventilation of the 
gallery, caused by the greater draught of heated air through the 
ventilating shafts placed above the incandescent gas burners. The 
circumstance that the percentage of carbonic acid actually 


diminishes during the use of the incandescent gas burners proves that 


the products of combastion from which damage to the pictures 
might be apprehended, are completely carried off by the ventilation, 
which is во much promoted by the gas-burvers. 

In the opinion of Prof. Frankland, the incandescent gas installa- 
tion in the Art Gallery ів to be preferred to electric arc lamps; and 
although these lamps do not give rise to sulphur compounds, they 
do generate ozone and oxides of nitrogen, which are calculated to 
act prejudicially on pictures. In order that this advantage may 
accrue from the use of the incandescent gas illumination, tt is of 
course, necessary that proper ventilation should be provided отет 
the gas burners to prevent the circulation of the products of combustion, 

(The italics are oure.) We think we have heard some- 
thing of this sort before, and seem to recognise the inspira- 
tion. 
not necessary to use gas burners in order to carry off the 
Vitiated air. 

In the discussion that followed, the first speaker was Mr. 
Manning, who propoeed a vote of thanks te the author. 
Like Rosa Dartle, he asked for information ; he wanted to 
know the comparative cost of electric and incandescent gas 
light. He also mentioned that be thought the Jatter much 
better for street lighting, and he bad some ideas on the 


lighting of dining rooms by electric light ; you should have 


no lights round the walle, but a wide frieze with lights 
behind it, Still, he would like to know the cost. 

Mr. H. H. Richardson seconded. He was a disappointed 
man. When electric light was first introduced, he thought 


there would be a great revolution in illumination, but this, 


in his opinion, had not been realised. It was bad indoors 
and bad ont-of-doors. As a member of one of the old 
vestries (we wonder which ?) he had assisted in an investiga- 
tion as to comparative cost for street lighting, and gas came 


out on top. No; electric light was useful for basements - 


and for decorative purposes! What bathos! We are glad 
there is still some use for electric light. 

Another gentleman also supported the motion, but he was 
surprised to hear that there was more “carbonic acid" in 
a room lighted by electric light than in one illuminated by 


gas. His personal experience differed, and he felt better in 


But if architects will provide proper ventilation it is : 


— 


the morning after spending an evening with the electrio 
light. True, you might put a ventilating shaft over each 
gas jet, but that is an old tale. 

The Secretary then called on * Mr. Murray, the eminent 
electrician," and Mr. Ruthven Murray, who had been lying 
low in the background, then set to work to roll out poor 
Mr. Tucker. The photometer the latter had described as 
the latest and most up to date (the invention of Mr. Car- 
penter, and used by the South Metropolitan Gas Co.) did not 
get over the colour difficulty, as was claimed. He objected to 
incandescent gas light owing to its ghastly green colour, 
which increased by age. He defended the arc lamp, and 
pointed out that if the pillar threw a sbadow, it was easy 
enough to use a bracket. He considered flame lamps were 
causing the gas people much worry owing to their fog 
penetrating powers and extra light, and in connection with 
the Nernst lamp, he hinted at a new lamp having an earthy 
oxide burning in а vacuum. Touching on the Gas Exhibi- 
tion, he said that the turning upside down of gas lights and 
making them look like electric light was the greatest com- 
pliment to the electric light, whilst the Exhibition had been 
the best possible advertisement for the latter owing to the 
awful ventilation. He ridiculed the Birmingham Art 
Gallery report, and pointed out that а 5-ft. gas burner con- 
sumes as much oxygen as 10 human beings. As regards 
comparative cost, gentlemen could take it that the ratio was. 
8 : 1—that is, electricity at 8d. was equal to gas at 28, 
The audience looked puzzled, and appeared to be mentally 
figuring it out. 

Another gentleman spoke about mercury vapour lamps, 
and described his unfortunate experience with the “ action- 
at a distance” gas switches; and then the President added a 
few words to state that he had found gas best for displaying 
goods in shop windows, a quite different opinion being 
evidently held by al! the wegt-end shopkeepers. 

Mr. Tucker then replied. He protested that he did not 
oppose electric light. Не believed in both systems of 
illumination, and he liked to see the rivalry between them. 
Those arc lamps at Battersea he could not get over, but 
then many things were queer at Battersea. Doing away 
with the pillar was no good; it was the negative carbon 
that got in the way! He thought electric light was most 
desirable for some purposes—gas for others. He was not 
able to reply to the question about comparative cost, 
although he seemed to think that Mr. Murray had been 
getting at him. He would be happy, however, to go into 
the matter, and put the results of his investigation into the 
proceedings. 

The Jast vision we had on leaving the room was that of 
Mr. Tucker and Mr. Ruthven Murray engaged in lively, but 
friendly, tilt. 


THE LIABILITIES OF TRAMWAY 
CONTRACTORS. 


Tur case of Thomas Tilling, Ltd., v. Dick, Kerr & Co., 
Ltd., in which Mr. Justice Warrington gave judgement on 


. February 18th, involves tbe decision of & point of great 


importance to contractors who undertake the construction of 
tramways on behalf of local authorities. A report of ће 
judgement will be found eleewhere in this iegue. "The facta 
of the case may, however, be briefly recapitulated. The 
defendants were under contract with tbe London County 
Council to re-constract and electrify for the Oouncil certain 
tramway lines in Sonth London, in accordance with pro- 
visions of the London County Tramways (Electrical Power) 
Act, 1900, the London County Council (Tramways and 
Improvements) Act, 1901, and the Tramways Act, 1870. 
In carrying out the work, the defendants found it necessary 


(in places where there were double lines of tramway) to 


work upon one track at a time. Instead of using 
a single line to meet the exigencies of the existing 
horse tramway traffic, they considered it better to lay 
bye-passes. These bye-passes consisted of tram rails laid on the 
roadway in such a way that they projected above, instead of 
lying level with, the surface, The plaintiffs were omnibus 
proprietors, who alleged that considerable damage bad 
been caused to their vehicles in crossing these bye passcs, 
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They claimed damages from the defendants on the grounds 
(a) that they had unlawfully obstructed thé highway; (b) 
that they had been guilty of negligence in laying their 
tramrails in such a way as to be a source of danger to 
vehicular traffic, The interest of the case lies in the nature 
of the defence which was put forward by the defendant 
company. They alleged that (1) as to all the plaintiffs 
claim, they (the defendants) were protected, inasmuch as 
they had been acting in pursuance of a statutory power or 
duty ; (2) as to some of the damages, which were made up 
of a number of small claims in respect of injuries done to a 
number of omnibuses belonging to the plaintiffs, they were 
protected by the Public Authorities’ Protection Act, 1898, 
inasmuch as the action had not been launched within six 
months of the date of the injury. 

By Sec. 6 of the London County Tramways (Electrical 
Power) Act, 1900, the County Council, * for the purpose of 
working the tramways by electrical power, or for providing 
access to or forming connections with any generating 
station or stations, engines, machinery, or apparatus, may 
exercise the following powers (that is to say) 

„They may place, lay down, construct and maintain on, 
in, under or over the surface of any street . . . . such posts, 
conductors, wires, cable and apparatus and may make main- 
tain such openings and ways in or under the surface of any 
street as may be necessary or convenient for such working. 
And they may reconstruct or make such alterations of tbe 
tramways, and may execute all such works on or in connec- 
tion therewith in, over, or under the streets or roads in 
which the same are laid, as may be necessary for adapting 
the same to be so worked.” It was claimed that, upon 
the general principle of law, no action lies for damage 
occasioned in the course of performing à statutory duty, the 
defendants were not liable, having regard to the provisions 
of the above section. 

Mr. Justice Warrington found that the defendants had not 
been guilty of negligence—4.e., that their method of carrying 
out the work which they bad to perform, was satisfactory. 
With reference to Sec. 6 be said :—* It is contended that 
the works constructed by the defendants are works necessary 
for adapting the tramways to be worked by electricity, and 
are, therefore, authorised by this section. It is to be 
observed that the section appears to point to permanent 
alterations, and not to temporary expedients for carrying on 
the tramway traffic. I cannot adopt the defendants’ con- 
struction; in my opinion, the works they have constructed 
are not necessary for adapting the tramways to be worked by 
electricity, but were necessary (if at all) for maintaining the 
tramcar service uninterrupted. Works for this purpose are, 
in my judgement, not covered by the Act, and the defendants 
are accordingly not protected by it." 

Pausing here, the decision of his Lordship upon this point 
is one of considerable importance. It amounts to this, that 
if any tramway company, or local authority working tram- 
ways, obtains power to electrify their system, and for this 
purpose finds it necessary to make temporary works in order 
to cope with existing traffic, they must carry out such tem- 
porary works at their peril. The significance of this prin- 


ciple may best be explained by considering the position of 


one who is carrying out works authorised by statute. Many 
years ago an action was brought against a railway company, 
to recover an amount assessed by a jury as compensation for 
vibration from the use of the railway after construction. 
The damage did not arise from negligence, but was the in- 
evitable consequences of the proper and ordinary use of the 
railway. It was decided that no action would lie for the 
damage sustained; the legislation having given power 
to the company to employ locomotive engines, and such loco- 
motives cannot possibly be used without occasioning vibra- 
tion and consequent injury to neighbouring houses (Hammer- 
smith and City Railway Co. v. Brand 4 L.R.H.L., p. 171). 
Applying the principle of this case to that now under 
consideration, it is clear that the question for the Court was 
whether the provision of bye-passes was necessary and 
incidental to electrification. This is a question which the 
learned judge has decided in the negative; but looking at 
tbe nature of the proposed works for electrification, and to 
the fact that those works were to be carried out on an 
existing tramway, it is at least open to argument that the 
contractors were entitled to lay down bye-passes. 


In view of the decision of the Court upon the other part 
of the case (to which reference will presently be made), the 
accuracy of his Lordship’s decision upon the present point 
was not vital to the issue. We trust, therefore, that his 
ruling will not be considered final, for it might have 
untoward consequences. Assume, for instance, that an exist- 
ing electric lighting company obtained powers to enlarge 
their generating station; and that the works were of such 
a nature as to involve the erection of temporary works in 
order to meet the demands of consumers. In accord- 
ance with the decision of the present case, the erection of 
guch works would not be incidental to the alterations, and in 
erecting them the company would be entitled to no pro- 
tection. 

Upon the second question— namely. whether the con- 
tractors were entitled to the benefit of the Publio Autho- 
rities Protection Act—the judge again found in favour of 
the plaintiffs. Shortly, the advantages conferred by the 
statute are that an action must be brought within a certain 
time, and that, if unsuccessful, the plaintiffs must pay the 
defendante’ costs on a scale bigher than that which is usually 
applied. The first of these advantages was material to the 
contractors in the present case, inasmuch as many of the 
injuries claimed for, had been occasioned to the omnibuses 
more than six months before the date of the writ. The 
Public Authorities Protection Act, 1898, so far as is 
material, provides that :—'* Where after the commencement 
of this Act, any action, prosecution, or other proceeding is 
commenced in the United Kingdom against any person for 
any act done in pursuance, or execution, or intended 
execution, of any Act of Parliament, or of any public duty 
or authority, or in respect of any alleged neglect or default 
in the execution of any such Act, duty, or authority, the 
following provisions shall have effect—(a) The action, 
prosecution, or proceeding shall not lie or be instituted unless 
it is commenced within six months next after the act 
neglect, or default complained of.” 

In the present case the question was whether this section 
applied so as to protect & contractor carrying out works on 
behalf of a local authority. Mr. Justice Warrington on 
this point said.:— In the absence of authority, I should 
have been prepared to hold that contractors undertaking 
work for their own profit are not within the protection of 
an Act passed ав this is * for the protection of persons acting 
in the execution of statutory and other public duties" In 
gupport of hie decision, however, the learned Judge referred 
to & case where.the Court of Appeal had very recently 
decided the point adversely to contractors, If the con- 
tractors could be said to be acting as the servants of the 
local authority, they would clearly have been entitled to the 
benefit of the Act. Had the County Council in the present 
case done the work themselves, they would clearly have been 
protected. 

We have sometimes had occasion to comment upon the 
Public Authorities’ Protection Act, and have more than 


once emphasised the fact that a meed of protection is given 


to the municipal trader, which is denied to electric tramway 
or supply companies. It is something of an anomaly that 
even when a firm of contractors are acting solely on bebalf 
of a local authority they are not entitled to protection, 
especially when the works which caused the mischief were 
carried out for the purpose of enabling the County Council 
to continue running their tramways. It is presumed, how- 
ever, that in the case in question the contractors have taken 
care to have an indemnity from the County Council. 

The case will, at any rate, draw the attention of tramway 
contractors to the fact that sach an indemnity may be a 
matter of real necessity, seeing that in the conduct of certain 
parte of their works they are under no statutory protection 
of any kind. 


THE TELEPHONE AGREEMENT. 


[Abstract of Agreement dated F.bruary 2nd, 1905, between His 
n Postmaster-Genera: and the National Telephone Co. 
td. 


THE agreement recites the licence of Novembar 29th, 1884, the 
Track Line Agreement of March 25th, 1896, the Londoa Agree- 
ment of November 18th, 1901; refers to the various extensions of 
licences in certain areas, the existence of the compaay’s private 
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wire business; states that it has been agreed that the company 
shall cease to transact any telephonic business after December Stet, 
1911, and then proceeds to define the terms now entered into. 

1. The first clauso is an interpretation clause. 

2. (1) Subject to the provisions of this Agreement the Post- 
master-General shall buy and the company shall sell and convey on 


December 3196, 1911 :— Р | 

e(a) All plant, land and buildings of the company brought into 
use with the sanction of the Postmaster-General and in use by the 
company on December 31st, 1911, for the purposes of licensed 
telephonic business of the company. 

(b) Any licensed telephonic business of the company, which, by 
virtue of the Telegraph Act of 1889, or of any of the Agreements in 
writing between the Postmaster- General and tha company, particu- 
larly specified in the first schedule hereto or of any other Agree- 
ment in writing between the Postmaster-General and the company 
(whether made before or after the date of this Agreement) can be 


transacted for any period after December 31st, 1911. 
(c) Any private wire business of the company, together with all 


plant, ‘and and buildings in use by the company on December 31st, 
1911, for the purposes of such basines«; 

(d) All stores which on December 31st, 1911, are in the company’s 
possession and which are suitable for use in accordance with the 
methods of work described in the specification and rules set forth 


in the Third Schedule hereto, and all farniture in the company’s 


possession at the same date, provided such stores and furniture are 


reasonably necessary for the purposes of the telephonic business of 
the company according fo tbe ordinary and business-like way of 


carrying on such business. 

(2) Spare plant of all descriptions in the porsession of the com- 
pany on December 31st, 1911, including works of all kinds in course 
of construction at the same date (provided such plant and works 
are reasonably necessary for the purposes of the telephonic business 
of the company according to the ordinary and business-like way of 

to be plant in use by the 


carrying on soch business) shall be deem 
company on December 31st, 1911, for the purposes of the company's 


telephonic business. 

(3) Plant, land and buildings, shall be deemed to have been 
brought into use with tbe sanction of the Postmaster-General, if 
such plant, land and buildings, comply with one of the following 
conditions, but nct otherwise (that is to say) :— 

(a) If such plant, land or buildings, are in use (or are in process 
of being brought into use) for the purpose of the company’s 
business at the date hereof ; or 

(b) In the case of plant, if such plant is after the date of this 
Agreement, constructed by the company in accordance with the 
specification and rv les set forth in the Third Schedule hereto ; or 

(c) In the case of land and buildings, if such land and buildings 
aré, after the date of this Agreement, acquired or constructed with 
the consent, in writing, of the Postmaster-General. 

Provided that no excbange which basa capacity of more than 300 
direct subscribers’ lines, and the construction of which was com- 
menoed after August 15th, 1904, shall be deemed t» have been 
brought into use with the sanction of the Postmaster-General, 
unless its site and capacity shall have been approved, in writing, by 
the Postmaster.General, or unless at the time when the question 
arises it shall be determined by arbitration that such exchange will 
be suitable for the requirements of the telephonic service of the 
Post Office on December 31st, 1911. 

3. (1) In the case of 

(а) Plant not constructed in accordance with the specification 
and rules set forth in the third schedule hereto (other than switch- 
boards and internal exchange plant in use on August 15tb, 1904, 
aud specified in а list furnished by the company to the Pustmaster- 


General within six months from the date of this Agreement), and 
(b Plant of any kind, land and buildings in use on January let, 
1911, for the purposes of the company’s licensed telephonic 
business in competitive exchange areas (whether such plant is con- 
structed in accordance with the said specification and rules or not), 
the Postmaster-General may by notice in writing given to the 


company not later than January Ist, 1911, object to buy such plart, 
or buildings as he considers will be unsuitable for the actual 


requirements of the telephonic service of the Post Office on 
December 3ist, 1911. 

Bub-clauses (2), (3) ahd (4) provide arbitration in case of any 
difference regarding the suitability of plant, lands or buildings, 
and give the Postmaster- General right to object to purchase certain 
plant in competitive exchange areas. 

4. (1) The value on December 31st, 1911, of all plant purchased 
by the Postmaster-General in pursuance of the provisions hereof 
shall be deemed to be its fair market value at the time of the 
purchase, due regard being had to the nature and then condition of 
such plant, and to the state of repair thereof and to the circum- 
stance that it је in such a position as to be ready for immediate 
ha and to its suitability for the purposes of the Postmaster- 

U's telephonic service and no addition sball be made to such 
value, in respect of compulsory purchase or of goodwill or cf any 
profita which might have been or be made by the company, by the 
wee of such plant, and in determining the value of any plant no 
advantage arising from the construction of such plant by leave of 
the aster-General upon any railway or canal over which the 
P er-General possesses exclusive rights of way for tele- 
braphie lines shall be taken into account. 

2. The value on Decembsr 31st, 1911, ef sll land, buildings, 

toe Postmaster- General in 


More and farnitore purchased by 
06 of the provisions hereof shall be the fair market value 


pursuan 


. thereof at | 
(3) The value on D'cember 31st, 1911, of any licensed telephonic 


f the company which, by virtue of the Agreementa 


business 0 
in the First Schedule hereto, or of any other Agreement 


referred to 


in writing between the Postmaster-General and the company, can t 
as aforesaid after December 31st, 1911 (apart from thi 

pues land aud buildings used therein, which are to bs valued аф 

ereinbefore in this clause provided), shall be such sum as may b 
agreed between the Postmaster-General and the company, regard 
being had to the net profits of such business and to the circum- | 
stances and conditions under which the company would; carry on 
such business after December 31st, 1911. | —— 
(4) The value on December 31st, 1911, 'ofi'any "private wire 
business of the company (apart from the plant, laud and, buildings 

used therein whi-h are to be valued as bereinbefore in this clause 
provided) shall b» taken to be three years’ purchase of the net 
rofits of such business, on the averageof the t years ending on 


ember 31st, 1911. 
(5) All matters of difference arising under this clause shall be 


determined by arbitration. | 
5. Tbe Postmaster-General shall have the option of purchasing 
on December 31et, 1911, any property or assets of the companysnot 


specified in tbe preceding clauses of this Agreement, and the price 
to be paid therefor shall be determined by arbitration in case the 


parties differ. 
6. Clause 6 relates to the transfer of the business at December 


91sf, 1911. 

7. Subject as herein provided, tbe Postmaster-General sball have 
the option of paying the purchase money payable under this Agree- 
ment by way of termin: ble annuities running over a period not 
exceeding 20 years, such annuities being calculated so as to риу the 
whole of the purchase money by the end of the period fixed, with 
interest in the meantime on the bslance outetanding from time to 
fime at the rate of £3 per cent. per annum payable quarterly, pro- 
vided that if the company vo require, such proportion of the pur- 
chase money as may be rpeciſied by the compauy nof exceedi: g 


one-fourth part thereof shall be in cash. 
8. With regard to the cificers and servants of the company the 


following provisions shall have effect :— 
(1) It is probable that the Postmaster-Genera! will be prepared, 
upon the transfer to him of the plant, property and at sets of the 
company, as provided by this Agreement, to take into his service 
а considerable proportion of such cfficers and servante, on terms to 
he arranged between himself and tbem, but the Postmaster- General 
will not accept апу cbligation to recognise servioe under the com- 
pany as giving any officer or servant any claim to consideration at 
the hands of the Postmaster-General, either as regards service 
emolument pension, gratuity or compensation, it being tbe inten- 
tion of this Agreement that any claim on the part of the officers or 
servants of the company arising from their service under the com- 
pany for pension or compensation, shall be dealt with by the com- 


pany. 

(2) If any officer or servant who has been continuously in the 
service of the company, from August 15th, 1904, to December 31st, 
1911, is taken into the service of the Postmaster-General and placed 
upon the permanent establishment of the Post Office, his service, 
under the Postmaster-General shall (provided the authority of the 
Treasury or of Parliament be obtained in that behalf) give him a 
claim to a superannuation allowance after the rate and under the 
conditions provided by the Superannuation Acts, 1834 to 1892, or 
any statutory modification thereof, notwithstanding that be may, 
at tbe date of his retirement, have served less than 10 years. 

9. Clause 9 defines the conditions under which the company is 
to carry on the business until 1911. The plant is to be maintained 


in efficient working order; no preference is to be shown to any sub- 
charges must be within the terms scheduled. Ter- 


scriber. The 
minal fees with Post Office subscribers are abolished. The Post 
Office will, if required, provide underground works, and switchb- 
boards проп tbe terms defined in the London Agreement. 

10. If at any time before December 31st, 1911, representations 
are made to the Postmaster-General that the company are giving 
an inefficient service in any excbapnge area, and upon an inquiry by 
an impartial person appointed by the Board of Trade (at which 
inquiry the company and the person or persons making the repre- 
sentations shall be entitled to be beard by counsel and to adduce 
evidence) it shall be ascertained by the award of such person that 
the company’s service in that area is inefficient, and that such ineffi- 
ciency is not caused by the unreasonable withholding of wayleaves 
by avy local autbority, it shall be lawful for the Postmaster- General 
at bis option, either to require the company to take snch steps as Бе . 
may deem necessary to render their service efficient, or to call upon 
the company to sell to him the plant, land and buildings used by 
them in such exchange area. In the first case, if the company make 
default in compe with the Postmaster-General's requirements, 
and in the second case, forthwith the company shall sell to the Post- 
master-General the plant, land and buildings used by them as afore- 
said, and al] the provisions of this Agreement in relation to the sale 
to the Postmaster-General of the company’s plant, land and build- 
ings on December 31st, 1911, shall apply to a sale under this clause, 
so far as such provisions are applicable. Upon such day as the 
Postmaster-General shall fix in such case, the company's license to 
transact telephonic business in such area shall cease, aud the com- 
pany shall not be entitled to any payment in respect of compulsory 
purcbase or goodwill or prospective or hypothetical profits in respect 
of their business in the said area. 

11. Olause 11 relates to certain modifications in the London 
Agreement to accord with the new Agreement. 

12. Clause 12 is a formal undertaking by either party to do, or 
cause to be done, all that may be necessary to carry ont the Agree- 


ment, 
13. Clause 13 provides tbat the Agreement is not to be assigned. 
14. Olause 14 retains for the Postmaster-General all rights to 


establish, extend ard maintain a.d work any system or systems of 
telegraphic commonication. 
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15. Clause 15 provides that the Railway and Canal Commission 
shall be the arbitrators under the agreement, if that body are 
authorised to so act. | 

16, Clause 16 relates to notices to be sent at any time. 

17. This agreement sbail not be binding if at any time before 
August 31st, 1905, a resolution of either House of Parlian ent 
requesting the Postmaster-General not to give effect to the agree- 
ment shall be passed, provided tbat the agreement shall become 
binding at any time if it is approved by a resolution of the House 
of Commons. 

The schedules to the agreement we must reserve for a later issue. 


LEGAL. 


PFLUGER ACCUMULATORS.—ALLEGED BREACH OF AGENCY 
AGREEMENT. 


In the Commercial Court of the King’s Bench Division on Thursday, 
February 16th, Mr. Justice Bray commenced the hearing of the 
case of Sanders Rehders & Oo. v. Pfluger Accumulatoren Werke 
Aktien-Gesellschaft, of Berlin, which was an action to recover 
damages for alleged breach of an agreement, under which the 
defendante appointed the plaintiffs their sole agents in this country 
for 10 years, for the rale of the Pfluger stationary and portable 
accumulators. 

Mr. Rafus Iseacs, К.О, and Mr, Bailhache appeared for the 
plaintiffs, and Mr. Ernest Pollock for the defendants. 

It was intended that the case should be tried by a special jury ; 
but, owing to the illness of Mr. Lawson Walton, K.O., who had been 
briefed by the defendants, it was agreed, rather than postpone the 
hearing. that the jury should be dispensed with. 

Mr. Roros Isaacs stated that the defendants were manufac- 
turers of a special kind of accumulator, used for electric light- 
ing and in the motor trade. The plaintiffs, who carried on 
business at 108, Fenchurch Street, were under a contract to 
represent the defendants for a period of 10 years from 
November 2ist, 1903, subject to determination in certain 
events which had not happened. Nevertheless, the defendante 
had put an end to the contract by notice given in June, 1904, 
and thereby committed a breach of tbe agreement. They had 
refused to employ the plaintiffs any further, and his case was that 
his clients were entitled to damages calculated upon the profits and 
commistion, which would have been earned if the contract had been 
carried out for the fall 10 years. One question of fact his Lordship 
would bave to decide upon tbe construction of the document which 
formed the contract, was whether there was on the part of the 
defendants, when they gave this notice, any bond fide intention of 
discontinuing, being represented or carrying on business in this 
country. The contract in question was to continue until 
November 1st, 1913, and the plaintiffs were to have a commission 
of 24 per cent. on the orders obtained for stationary batteries, and 
of 5 per cent. on portable batteries, with a percentage also of the 
net profits earned. The defendants were to have the right to 
determine the agreement in case they decided to entirely dis- 
continue the representation in England or in the event of а sale to 
athird party. In the latter case, provision was made for the pay- 
ment of an indemnity to the plaintiff». Work was carried on under 
the contract for some time, but on June 18th last the defendante 
wrote dismissing the plaintiffs as from October 1st, stating that the 
business bad not come up to their expectations, and as there was no 
prospect of its doing so within а reasonable time, they had decided 
to entirely discontinue the representation. Subsequently, how- 
ever, the defendants issued to customers, a notice of their 
intention to establish a factory in Coventry. The notice also 
stated that tbe defendants were taking commodious offices in 
Albany Street, Westminster. Further evidence was given to show 
that defendante had no intention of discontinuing the business. 

Mr. PorLock, in reply to his Lordship, said the defence was that 
the agreement contemplated both business done by the plaintiffs 
as defendants’ agents, and also that the defendants should be 
entitled to do business direct, subject to the plaintiffs’ right to com- 
mission and а percentage of the profits. On his construction of the 
agreement the defendants had the power to drop the agency, if 
they found it unprofitable (and he would call evidence to show that 
the expenses made it upremunerative), in which case the plaintiffs 
were entitled to commission for the 10 years, but not to profits; bct 
plaintiffs could not accede to the contention of Mr. Rufus Ieaacs, that 
under no circumstances could they put an end to the agency without 
withdrawing their business from this country. 

His LonpeHrP thought that the question of whether the defen- 
dants really intended, when they gave notice to the plaintiffs, to 
give up everything in England might become important, and Mr. 
Pollock proceeded to call witnesses who declared that this was the 
intention at the time, and was only altered some six weeks later. 

At the resumed hearing on Saturday, Mr. Isaacs stated that the 
parties had come to terme, and that by consent, jadgement would 
be entered for the plaintiffs for £2,500, this sum to include costa, 
and Mr. J. C. Pfluger guaranteed payment of this sum in cash, on 
Tuesday next, and that ended the matter. 

Mr. PoLLock stated that the defendants had brought this 
difficulty upon themselves by only partially instructing their legal 
advisers, who were told only a portion of the information which it 
was really necessary should be placed before the Court. He hoped 
his Lordship would allow him to say that his client, Mr. Davis, 
was also misled in this matter, because а full disclosure was never 
made to him, either of the circumstances or of the documents. 

His Г.ововнр said he should draw the rame inference, and 
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would, as far as he could see, have awarded a sum not far off the 
sum which had been agreed upon. It might be a satisfaction to the 
parties to know that. 


MacanTNEY, МсЕгвот & Oo. v. THE BRIGHTON COBPORATION. 


Tum hearing of this case commenced on Friday, February 10th, fh 
the Oourt of Appeal, composed of the Master of the Rolls and Lords 
Justices Mathew and Coszens-Hardy, on the application of the 
defendanta for judgement, or, alternativelv, а new trial of the 
action which was heard before Mr. Justice Grantham and a special 
огу in the King's Bench Division. Mr. Fletcher Moulton, K.C., 
. Boxall, K. O., and Mr. О. C. Scott [urs for the арре f 
and Mr. Montague Lush, K.C., Mr. Н. B. Cantley, and Mr. M. 
Blundell for the respondente. 

Mr. Movtron, in opening the case, said the action was brought by 
the plaintiffs а firm of wood-paving contractors, in respect of a 
contract for paving, in connection with the electric tramway scheme 
of the Brighton Corporation. The action was tried before Mr. 
Justice Grantham and а special jury, and the judgement, so far as 
the principal part of it was concerned, was a judgement for the 
rectification of the contract in question. The ground of the present 
application was that there was no evidence whatever to go to tbe 
jury in support of the plaintiffs! case, and tbe defendants asked on 
various other grounds for a new trial. The plaintiffs claimed 
that there was a mistake in the price that they named, and 
that they omitted to allow for the excavating and concrete 
work; and they therefore said that the sum named in the con- 
tract ought to be increased so as to cover the cost of this work. 
On the other hand, the Corporation alleged that the contract was 
for a lump sum for the whole of the work. At the trial, the jary 
found that the lump sum was too small, owing to an error, by some- 
thing over £14,000, and the learned judge held that the intention 
of both parties was to make a contract whereby the plaintiffs were 
to be paid, in addition to the sum named in the contract, the whole 
cost of the excavating and concrete work. 

Lord Justice MaTHEW asked whether the plaintiffs were not 
entitled to a reasonable sum in respect of the work, the cost of 
which, they said, was omitted from their figures. 

Mr. Mouton said that the only way tbe plaintiffs could succeed 
on their claim, was by showing that there was a mutual mistake. 
The contract in question was with a local authority under the Pablic 
Health Act, and it was given under the seal of the Corporation in 
accordance with Вес. 174 of that Act, which required that all 
contracts for sums above £50 should be given ander seal. The 
learned counsel having dealt with the evidence in detail, said that 
the burden was on the plaintiffs, of showing that the contract which 
was signed, was not the contract which both parties intended. It 
was impossible to show that the Corporation intended to enter into 
an agreement under which they were to pay, in addition to the lump 
sum, а sum of £14,000. The only coutract which was now in the 
minds of the Corporation, was tbe one tbat was, in fact, signed, and 
no other. The learned counsel coatended that the contract being 
ander seal, it could not be rectified unless there was something 
clearly identifying the intention, otherwise than that expressed in 
the contract. Не submitted there was no such evidence, and as a 
matter of law there could be no rectification. 

Mr. Boxarr followed on the same side. 

On their Lordships taking their seats on Thursday, Mr. Мооттон 
stated that the parties had agreed to terma, and the Court would 
not be further troubled with the case. 

Mr. CagTLEY said there would be judgement for the agreed 
amount, which would end the whole of the litigation. 

The MASTER OF THE Rotts said he was gratified to hear it, and 
he considered the parties had acted judiciously. 


Kay v. Tas British WesTINGHOUSE ÉLEOTBIO AND 
ManUFACTUBING Co., Lo. 


In the Court of Appeal on 17th inst., the Master of the Rolls and 
Lords Justices Mathews and Cosens-Hardy, this case came on for 
hearing on an application by the defendant company asking for 
judgement or alternatively for а new trial of the action which was 
heard before Mr, Justice Jelf and a special jury at the Manchester 
Aseizes in July. Mr. Dickens, K.C., and Mr. Ellis Hill appeared for 
the appellante, and Mr. A. Н. Lazarus Langdon, K.O., and Mr. 
Edward Acton for the respondent. 

. Mr. Dioxsgns, K.C., in opening the case, said that the action was 
brought by tke plaintiff, who was a workman in the employ of the 
defendants, to recover damages in respect of injuries caused by his 
falling against an electric switch, part of the electric lighting 
apparatus of the defendants’ factory at Manchester, and getting 
burnt by the current. The plaintiff's case was that the defendants 
had been guilty of negligence, and that they had committed a 
breach of duty under the Workshops and Factory Actas by reason 
of their not having fenced in alleged dangerous parte of the 
machinery of the factory, namely, the switch in question. Alter- 
nately the plaintiff said the defendants were guilty of negligence 
in not supplying safe and efficient plant for the carrying on of tbeir 
business. In defence it was pleaded that the switch io question was. 
not machinery either within the ordinary meaning of the word or 
within the meaning of the Factory Acts; and, secondly, that if there 
was negligence it was not the negligence of the defendants, but that 
of a fellow servant of the plaintiff, namely, the general manager of 
the factory. On the point under the Factory Acts the learned judge 
at the trial expressed the opinion that the switch in question was 
not part of the machinery witbin the meaning of the Statute, and 
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reserved his decision on that question. He, however, left the 
question of common law negligence to a jury, who returned а verdict 
for the plaintiff with £850 damages. The ground of the present 


ayes TM that the learned judge misdirected the jury—in the first. 
P 


y telling them that the defendsnts were liable for the negli- 
gence of their servant; and secondly by holding that the defence of 
common employment set up was not an answer to the claim, not- 
withstanding the fact that the whole management of the factory 
was left in the hands of the manager. Proceeding, counsel 
explained the circunístances of the accident. He submitted 
that the defence of common employment was a good defence 
against the claim at common law. It was proved at the trial that 
the whole management of the factory was handed over to the 
general manager, that the switches in question. were put up at his 
orders without the knowledge of the directors of the company, and 
that the work of covering them was being carried out by an employó 
of the company. It was quite clear asa matter of law that the 


manager of a company was the fellow servant of an ordinary 


employé of the company, and counsel's submission was that the 
negligence, if any, was the negligence of a fellow servant, and that, 
therefore, the company was not liable. 

Dealing with the question of whether the switch was macbinery 
wbich the company was under а statutory obligation to fence, 
counsel submitted that it was not. A mere switch bad no con- 
nection with the machinery of the factory, and was used in the 
same way, and exactly for the same purpose as the; tap toa gas 
bracket. 

Lord Justice MaTHEW: What do you say ав to a lift? 

Mr. Dickens raid he was of opinion that that was plant. Не could 
not see how & switch could be considered in any sense & machine. 
A machine was а contrivance by which either power or motion was 
produced by means of steam, water, or other mechanical contrivance. 
There was nothing of the kind bere. 

Mr. ELLIS Hinr followed on the same side. 

Tbe MasTER or THE ROLLS gave judgement. He said there wa: 
abundant evidence in jastifying the jury in coming to the conclusion 
they did, and the learned judge in the course of his summing up, 
indicated more than once thetrue point, and was fully alive to the pit- 
falls and difficulties of the law relating to tbe case. There was ample 
evidence to show that the system of live electric wires, unguarded, 
was defective, and it was proved that this fact was brought to the 
knowledge of the board of directors. The very mischief which had 
caused the accident, had attracted the notice of the Board of Trade 
inspector, who caused formal notioe to be served upon the com- 
pany, and Mr. Westinghouse, one of the directors, must have seen 
the switches unguarded when going through the place. Не was a 
specially skilled person, and, therefore, one who would have been 
acute in observing the fault which had been brought to the notice of 
the board by the отон of the Board of Trade. The evidence 
submitted to the jury, was sufficient to saddle the governing body 
with the obligation of dealing at once with the crying mischief and 
possible danger from these live pointe. As regarded the question 
of whether the switches were machinery within the meaning of the 
Factory Acts, it was not necessary to decide that point, and he 
desired to reserve his opinion upon it. It was enough for him to 
say that, on the maiu point, there was no reason to complain either 
of the summing up of the learned judge or of the verdict of the 
jury. Lords Justices Mathew and Cozens-Hardy concurred. 

The appeal was accordingly dismissed with costs. А stay of 
execution, with а view to taking the case to the House of Lords, 
was refused. 


T. Тпылка, Lrp., v. Dick, Kerr & Co., Lp. 


Mr. Jusricm WanBnINGTON, on Saturday, gave judgement in this 
action, in which the plaintiffs sued the defendants for damage 
caused to their omnibuses by certain obstractions placed in the 
highways, over which they travelled, by the defendants. The 
defence was twofold. The defendants first said that the obetruc- 
tions were placed in the road under statutory authority, and, 
secondly, that they were protected by the Public Authorities’ Pro- 
tection Act, 1893, the action having been brought more than six 
months after the cause of action proved. Plaintiffssaid that even if 
the acts complained of were done urder statutory autbority, the 
defendants were negligent in the exe’cise of their powers, and were, 
therefore, liable. His Lordsbip found, as a fact, that neglig« nce 
was not proved. The London County Council, prior to 1900, 
purchased, under statutory powers, the South London tram- 
waye, and by the London Tramways Electric Power Act, 
1900, substituted electrical for horse traction. His Lordship then 
read the section of the Act affected. The special Acts of the London 
Tramways Co. and the General Tramways Act provided that the 
uppermost turface of the rail should be on a level with tke 
purface of the street, and that the rights of tbe public to pass over 
or along the streets should not ba abridged, rave as in the Acts 
provided, Forthe purpore of converting the tramways, the Council 
msde a contract with the defendants dated December 31st, 1902, by 
woich the latter undertook the work described therein and in the 
'pecification annexed, at a certain piice. The specification pro- 
vided, amongst other things, that the contract should include the 
provision and maintenauce of all ten porary lines, turn-oute and 
cross-over r ads to be used during reconstruction. The contract 
and specifications contained provisions casting upon the defendants 
the duty of observing the provisions of the statutes, and the respon- 
sibility for all damage caused by interference with traffic, or other- 
wise. Clause 13 cf the specification directed the contractors 
to lay flash or raised temporary lines as required between 
the turn-outs, or, if so ordered by the engineer or his representative, 


to ensure that the process of excavation and removal of sewers, — 


pipes, wires, &c., or the general process of reconstruction should 


interfere as little as possible with the regular tramway services 
along, or croesing, the road. At the trial, a portion of Romney 
Road, opposite the Royal Naval Oollege, was taken as an example 
of what had been done by the defendants. The temporary line was 
constructed on rails with a bevel on either side from the ground to the 
height of 2 in. or thereabouts, and with a groove on the top to take the 
flange of the wheel. The uppermost surfaces of the rails were, there- 
fore, not on a level with, but above the surface of the street. 
At intervals there were clamps and nuts projecting above the sur- 
face of the raised raile. At the two ends of each section so dealt: 
with, called a turn-out, a junction was made between the temporary 
line and the permanent tramway. The plaintiffs were omnibus 

roprietors using the rcads in which the work was being done. 
He found, as а fact, that the rails were an obstruction to the high- 
way, and caused damage to the plaintiffs’ omnibuses. There was 
evidence, which he accepted, that it would have caused great public 
inconvenience to interrupt the service of the cars, and that less real 
interference to ordinary traffic was caused by the construction of 
the turn-onts than by carrying on a tramcar service on a single line 
with cross-overs at intervals. 

The first question was—were the acts of the defendants autborised 
by the statutes? It was he thought, clear that the acts of the 
defendants would be a cause of action to the plaintiffs unless they 
were so authorised ; and further, tbat if the acts in question were 
authorised expressly or by necessary implication, the defendants 
would be excased, although the doirg of them might occasion a 
nuisance public or private. It was contended that the works con- 
structed by the defendants were works necessary for adapting the 
tramways to be worked bj electricity, and were therefore authorised 
by Вес. 6. He could not adopt the defendants’ construction. In 
bis opinion the works they had constructed were not necessary for 
adspting the tramways to be worked by electricity, but were 
neceseary (if at all) for maintaining the tramcar service un- 
interrupted. Works for this purpose were, in his judgement, not 
covered by the Act, and tbe defendants were accordingly not 
protected by it. Then arose the question whether, as to causes of 
action arising more than six months before the date of the writ, the 
action was barred by the Public Authorities' Protection Act, 1893. 
It had been held that the protection of the Act extended to the 
officers of a public body and to persons acting under their direct 
mandate; but there was no case deciding that it extended to 
independent contractors doing under contract and for their own 
profit the worke which the public body were autborised to do. In 
the absence of authority he would have been prepared to hold 
that contractors undertaking work for their own profit were 
not within the protection of an Act passed as this was ''for 
the protection of persons acting in the execution of statutory 
and other public duties" In the first place, it was clear 
to him that the Public Authorities’ Protection Act, 1893, 
bad no application to this case. It was admitted, and rightly 
admitted, on behalf of the respondents that they could not say that 
this was an action, prosecution or proceeding against a person, 
which included a corporation, for an act done in pursuance or 
execution, or intended execution, of the defendante’ public duty or 
authority. When the facts of the case were considered, it was 
clear that this action did not fall at all within those words which 
he had just read. The damage done to the road in question was 
done by certain contractors, and those contractors were not the 
servants, or agente, of the defendants in doing tbat damage. The 
contractors were simply persons who contracted to deliver certain 
stone and material within the limits of the defendsnts’ borough ; 
and the way tbey should do that was for them, and not for the 
defendants to consider. Therefore, it certainly could not be said 
that these acts were anything done by the defendant corporation in 
pureuance, or execution, or intended execution, of any Act of 
Parliament or any public duty or authority, and he need scarcely 
point out that it certainly could not be said that tbe contractors, 
when they did damage, were acting iu pursuance or execution, or 
intended execution, of any Act of Parliament, or in consequence of 
any public duty and authority if they had none. That.showed to 
his mind tbat this Act had no application to the present case. In 
his opinion, therefore, the plaintiffs were entitled to the relief they 
asked. It was agreed that the damages were to be ascertained by 
some form of reference. The defendants must pay the costs up to 
and including judgement. He proposed, therefore, to make a 
declaration that the plaintiffs were entitled to recover damages in 
respect of the matters complained of in this action, and to refer it 
to the Official Referee in rotation to ascertain the amount of such 
damage». The plaintiffs were also entitled to costs up to judge- 
ment; the subsequent costs to be dealt with by the Referee. 

A atay of execution was granted pending an appeal, and !it was 
agreed to stay the reference to the Official Referee until after the 
hearing of the appeal if notice of appeal was given within 14 days. 


Janpus Авс Lamp AND Exsoraic LicHT Co., LTD., v. THE | 
Arc Lamp, Lro. 


THis case again came before Mr. Justice Kekewich in the Chancery 
Division of the High Court of Justice on Monday. Mr. Fletcher 
Moulton, K.C., Mr. T. Terrell, K.C., Mr. J. C. Grabam, and Mr. A. J. 
Walter for thu plaintiffe; and Mr. Boustield, K.C., and Mr. J. H. 
Gray for the defendants. 

Prof. Conmack, Mr. SWINBURNE and Prof. Apams gave further 
evidente as to various experiments made by plaintiffs. 

Mr. Gray, in summing up the defendante' case, submitted that 
size, diame.er, or capacity had nothing whatever to do with the 
life of the carbon. On the evidence of Mr. Swinburne alone, he 
argued that the experiments proved conclusively that nothing what- 
ver could be concluded so far as plaintiffs! experiments were con- 
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cerned, even to prove a primd facia case, that size had anything to 
do witb the life of the carbon. Experiments of this kind could not 
possibly be conducted except over a long period of time, and after 
a preat deal of repetition, 
His LonpeHrP: As at present advised, I do not intend to pay 
any regard at all to experiments. In my opinion the experimente 
. would be no safe guide, and I do not mean to regard them at all. 

Mr. Gray said, ia view of what his Lordship had stated, he 
would not comment on tbe experiments further than to say that 
they proved nothing. The onus was upon the plaintiffs to prove 
that size was a feature of any importance, and they had failed to do 
во. Plaintiffs had proved nothing except that tightness was of 
importance, and that point defendants admitted. With regard to 
anticipations, counsel submitted that there was no more complete or 
comprehensive direction to prevent air getting into the globe than 
was contained in Beardsley. The Beardsley specification was an 
absolute anticipation, so far as the life of the carbon was con- 
cerned. As to the question of utility, counrel said that somewhat 
visionary evidence had been given as to the sale of the Howard 
patent. It had been said that the Howard patent was responsible 
for a revolution in electric are lighting. The Jandus Co. began in 
1895 to sell enclosed arc lamps. They sold a considerable number 
of Jandus lamps made under the Jandus patent, and it was not till 
1896, three years after the date of the Howard patent, that they 
acquired that patent. M ge the evidence they acquired it, not 
because it was a wonderful epoch-making patent, but because there 
was a claim for an inner and outer globe. 

His LonpsuiP said the evidence of Mr. Dugald Clerk was that 
the Jandus Co. acquired the Howard patent because it was thought 
that they were infringing it. 

The Jearned counsel, proceeding, said the plaintiffs had never 
told his Lordrhip what particular point appeared in the Howard 
that did not appear in tbe Jandus m He submitted that upon 
the evidence ro lamp made according to the trae Howard specifica- 
tion had ever been put upon the market. No lamp made acoording 
to fig. 2 of the Howard specification could ever be placed on the 
market successfully, As to the question of subject matter, counsel 
snbmitted that there never bad been a case decíded in the Courts in 
which a mere alteration of size had been held to be subject-matter 
for a patent. 

His І.оврвнтр said that for reasons which he would afterwards 
state, he proposed to hold that the Howard patent, so far as they 
were conoerned with it, was that Howard claimed to have 
invented a lamp enclosed in a small envelope, practically tight 
but yet allowing escape of gases at the top. That Howard attained 


what he claimed, namely, an increase in the life of che carbon, and 


farther, that the invention had been commercially useful, and had 
not been anticipated. He wished to bear the plaintiffs’ counsel in 
reply on the question of subject matter. 

Mr. FLETCHER MOULTON argued that the change of scale might 
be а most important practical step towards revolutionising and 
altering widely the general practice. There was no enclosed lamp 
before the date of this patent. Now all the best lighting was by 
enclosed lamps. The learned counsel quoted a number of authorities 
in support of his contention—that there was proper subject matter. 

His LonpsBIP reserved judgement. 


BPAULL v. JOHNSON AND OTHEBS. 


Mn. Justice WaARBINGTON, in the Chancery Division on Monday, 
heard this action, in which the plaintiff, А. Bpaull, 
partnership negotiator and general business agent, 41, King 
William Street, London, sought to recover commiseion for intro- 
ducing investors for a certain patent for wireless telegraphy 
and telephony, and for specifio performance of а clause in an 
agreement, dated February 11th, 1902, vesting in the plaintiff 
one-tenth of the world's rights in the invention. The agreement 
set out that in consideration of the plaintiff introducing a person 
or persons who should invest а sam of £500, the defendant under- 
took to pay 20 per cent. commiseion on the cash, asand when 
received, on that or any other larger and smaller amount which he 
might accept, and to vest in plaintiff 10 per cent. of the whole 
world's rights in tbe invention, the commission only to hold for a 
period of seven days. The plaintiff alleged that, in pursuance of 
this agreement, be introduced Dr. Richardson and Mr. Holt. The 
agreement was only signed by Johnson for the Tonopbonic Syndicate 
in which plaintiff suggested all the defendants were included. The 
statement о? claim alleged that Johnson accepted certain moneys 
from the gentlemen introduced by the plaintiff, and he claimed an 
account. The defendant Johnson, in his defence, said the agree- 
ment was only to hold good for seven days, and that he did not 
agree on behalf of the other defendants. The money was not in- 
vested witbin seven days, and while it was in contemplation that a 
sum of £500 or thereabouts should be found, the sum actually 
obtained through the plaintiff's introduction did not exceed £200. 
He further pleaded that under the circumstances the provisions 
were wholly unreasonable, and that specific performance should be 
refused on the ground of hardship. The other defendants denied 
that they had any part in the agreement, one cf them adding that 
the Tonophonic Syndicate was not а registered company, and had 
no legal existence, bat was merely a pseudonym invented by Johnson. 

CounsEL argued that it coald not be contended that the 
money should be actually invested within seven E Plaintiff, in 
bringing about the introduction in that time, had fulfilled his part 
of the agreement. 

Evidence was given by the plaintiff, who said experiments were 
carried on for some months, and that apparatus was fixed up in Dr. 
Ricbardson’s conservatory. He produced letters from Mr. Johnson, 
jn which he said that the “instrument was working beautifully." 


Plaintiff wrote repeatedly for his money, but without result. 
Johnson invited him to a board meeting of the Invention's Pro- 

rietory Syndicate, who, be ssid, were the same people as the 

onopbonic Syndicate, and four other defendante were present at 
the meeting. He was told there was not enough money to pay him 
the cash portion of his commission, and they offered him something 
not equivalent to 10 per cent. of the world's righta& There was no 
dispute as to the agreement. 

Mr. ARTHUR THOMAS METCALFE JoHBSoN, the first defendant, 
said he was <be inventor, and wih Mr. Guyatt, who was another 
defendant, patentee of an invention for wireless telegraphy. He 
advertised for £500 capital, and so got into communication with the 
plaintiff. Mr. Holt, introduced by plaintiff, put in £50, and sub- 
sequently wanted the money back, and Dr. Richardson provided 
another £50, which he had aince increased to £123. Не only 
undertaken to use his best endeavours to raise £500. What he actually 
paid had been used for patent fees and experiments. The patent 
rights had now been assigned to a company. 

His Г,овренір, in giv.og judgement, said the plaintiff had not 
carried out his agreement, the foundation of which was the intro- 
n of £500, and there must be judgement for all defendants 
with coats. 


NBALE v. East Нам Ursan DisTBICT COUNCIL. 


Мв Јовтісв Ruprzv, sitting with a special jury on 17th inst, 
heard an action by Henry Neale, cycle maker and repairer, against 
the East Ham Urban District Council for damages for 
injuries. Plaintiff was riding. outside one of the electric trams 
owned and worked by the defendant Oorporation, when the overhead 
wire snapped, the loose portion flew back, striking plaintiff and 
burning his cap and shoulder, and the iron arm, released by the 
breaking of the wire, jumped back and struck him on the head and 
shoulder. When he got home he was taken violently sick and bad 
to have medical advice. Through an accident several years ago the 
sight of plaintiff's left eye had been sligbtly affected, and since the 
accident in question in the present action the right eye, which had 
always been strong, had been rendered almost aseless, and his sight 
had ever since being going from bad to worse. | 

The defendants denied negligence, and pleaded that the injuries, 
if any, were caused by inevitable accident. 

The jury returned a verdict for the defendants. 

His ГововніР entered jadgement accordingly, and ordered 
money paid in to be paid out of Court. 


THE ANNUAL DINNER OF THE GENERAL 
ELECTRIC CO., LTD. 


Ох Saturday last the fifteenth annual dinner of the General 
Electric Co., Ltd., took place at the Trocadero Restaurant, Mr. 
Max Byng being in the chair. There was a large attendance of 
members of the staff, in addition to the company’s guesta, the 
latter including central station engineers, consulting engineers, and 
numerous representatives of the electrical manufacturing and oon- 
tracting industries, &., many of whom bad travelled considerabie 
distances in order to be present. The catering was irreproachable, 
and the function passed off with the customary success. 

After the loyal toasts had been duly honoured, to the satisfaction 
of the toastmaster, the chairman referred to the absence of Mr. 
Gustav Byng, who had just returned from Egypt that day, much 
benefited in health, but too late to preside at the dinner. Mr. 
Byng then addressed the staff at some length on the subject of 
* Details," taking for his text the proverb, Penny wise and pound 
foolish." (We cannot help thinking that the chairman bad in his 
mind the converse proverb, “Take care of the pence, and the pounds 
will take care of themselves") The company, he said, employed 
4,500 men, women and others, and a staff numbering 1,175 members 
to look after them. The salaries of the latter amounted to £60,000 
per annum—a sum which raises in our mind the question whether 
office boys are included under the head of “staff "—whilst the 
wages bill was £240,000 per annum. When the business wae а 
one, the directors gave personal attention to the details; bat since 
it had attained enormous dimensions, they could no longer do 80, 
and were obliged to delegate these daties to their staff. Hxhort- 
ing the latter to attend not only to their more obvious duties, but 
also to the most minute details, he eulogised their high qualities and 
proposed the toast of their health. 

In reply, Mr. A. Brooker declared that the directors were the 
cleverest lot going, as was evident from their excellent choice of 
staff. The latter sbould all pull together to advance tbe interests of 
ali—including the directors. Attention to details was the essence 
of success He referred to certain bad standards which had been 
set up as precedente by foreign manufacturers, but was somewhat 
hampered by interruptions, which marred a good speech. 

Mr. R. Dumas also replied, and referred to the importance of 
attention to detail in dynamo construction. At Witton Works, two 
1,0C0-&w. sets were to be tested on the Hopkinson method on the 
following day. Many of their visitors at Witton seemed to be 
surprised at the unsuspected magnitude of those works. 

Mr. Hirst, who was received with acclamation, gave a humorous 
review of the year’s doings—interviewing the mothers of badding 
geniuses, who only wanted a start, engineers who were out of work 
because the staff had been reduced at their last place, and inventors 
of marvellous storage batteries; considering municipal specifica- 
tions for 10 lamps and 2 Ib. of fuse wire, with wonderful conditions 
attached, and so on. His last year’s lectare on ''Taot," he said 
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bad borne excellent results. Confidence between employer and 
employed was essential to the conduct of so large an on, 
of tbeir staff 


and this they possessed, for only about two members 

had written agreements, and those two would probably prefer to 
be without¥them when they knew the company better. While the 
directors had had to delegate details to their staff, they were not 
idle; Mr. G. Byng's rolitical efforts, for instance, were based on 
the welfare of the G.E. Co. It was absolutely necessary to study 
these economic and political questions. He claimed the support of 
the representatives of railways, telegraphs, &c., who were present, 
on behalf of British industries, and proposed the toast of The 
Queste," coupling with it the names of Mr. W. E. L. Gaine, who 
from the first had recognised that а concern pcssessing a monopoly 
had public duties to fulfil; Mr. Philip Dawson, who was going 
to generate electricity from ozone on the south coast, in order 
to- propel trains from London to Brighton; and Mr. Councillor 
J. Irwin, chairman of tbe Electrio Lighting Committee of the 
Dublin Corporation, a post calling for quite exceptional qualities. 

Mr. Garne, in his reply, said he bad bad experience of the 
General Electric Co.'s work, which had done much to prove that 
Great Britain was not lagging behind foreign countries. If the tele- 
phone agreement was approved by Parliament, there would be a 
great development of this public service during the next few years 
before the Government took over the service. Mr. Dawscn con- 
gratulated the staff and shareholders on the prosperity, of the com- 
pany, when others were complaining of hard times. He referred to 
two 1,000-xw. sete which the General Electric Co. were supplying 
to a company of American affinities, and to machines which they had 
made for the Admiralty, and spoke of the progress of the company 
as one of geometrical progression. Councillor Irwin stated that 
tbe trouble at the Dublin electricity works was in no respect the 
fault of the G.E. Co., which rose to the occasion, and possessed the 
confidence of the Corporation to auch an extent that the latter had 
since placed an order for a 1, 500-Kw. set with the company. That 
f:t was already running on the town load. Theoretically, he was a 
Free Trader, but, unfortunately, that system had not worked out 
to the best advantage. 

Mr. Medhurst, in proposing the health of the directors, stated 
that, thanks to the importance of the G.E. Co.'s operations, Mr. Hiret 
had been called upon to give evidence before the Tariff Commission, 
on which his lucid exposition had made a strong impression. How- 
ever good Free Trade might be in theory, it was not enjoyable iu 
practice. The G. E. Co really provided livelihood for a population 
of 25,000 souls, whose wants again gave employment to others. The 
prosperity of the country had been built up by manufacturers, who 
of all men were in the best position for doing good to the community. 
He hoped to see Mr. Hirst in Parliament ere long. The name coupled 
with the toast was that of Mr. Bevis, who, in reply, dwelt on the 
indvstry of the directors, whose hands were fall of work. 

Lastly, Sir R. Awdry proposed the health of the chairman, who 
briefly replied. 

An excellent entertainment was provided, consisting of a pro- 
gramme of music, performed by the Universal Orchestra, and in- 
_ cluding the General Electric Company March; and items contribated 

by Messrs. Arthur Prince, Harrison-Hill Byrd-Page, and Harry 
Hall As we have said, the function was highly suocoessful. If, 
however, we may offer & suggestion for the still greater success of 
this popular occasion, it is that a discount of 50 per cent., or more, 
be allowed off the oratory of the evening. Seeing that the majority 
of those present were invited guests, was the occasion quite an 
appropriate one for preaching to the staff? The result was that 
the talented performers who had been engaged were obliged to 
follow one another in quick succession, and the entertainment, we 
believe, scarcely terminated by midnight. | 


CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 


until the following week. Correspondents should forward their com- 


munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Homopolar Dynamos. 


The abstract of Mr. J. E. Noeggerath’s paper in your issue 
of February 10th was very interesting reading, also the other 
articles and letters on the same subject, which have appeared 
lately. P~ K- 4 F 1. E — 2 | 

The bomopolar dynamo seems to be getting more attention 
paid to it than in the past. It was neglected in favour of 
the commutating machine—an alternator at heart—which is 
not во limited in ite field of application, in much the same 
way as the steam turbine was neglected for the reciprocating 
engine. Now that the steam turbine is so .perfect, the 
homopolar dynamo has a much better chance of being 
properly developed. The chief difficulty with such machines 
reems to be the жап of a really efficient moving contact. 
Improvement in the quality of iron would help, by allowing 
a greater flux density in the parts enclosed by the collecting 
rings, thus keeping the diameter of the rings smaller. I was 
agreeably surprised to observe the friction curve (fig. 18) of 
the article. 


е | 


homopolar dynamo. 


+ Some years ago, I devised and constructed a homopolar 
dynamo with а double disk armature (fig. 1), built up of 
24 segments and 12 pairs of collecting rings. It gives 
12 volts at 750 revolutions or 24 volts at 1,500 revo- 
lutions (the F.M. winding being divided in two). There is 
no difficulty in getting it to excite. There was considerable 
end thrast, which gave trouble, but this was overcome by 
carefully adjusting the position of the armature. 


Fig. 2 is one of the armature segments. Fig. 3 is the 
armature showing the position, in black, of the contacts of 
the rings with the segmenta, Each ring is connected with 
two opposite segmenta, | 


The present brushes are flexible bands sliding in grooves 
in the rings, and having about 90? aro of contact. The 12 
generating units of the armature, each consisting of two 
segments and two rings, are all connected in series through 
the brushes and stationary conductors. 


In 1897 I took out an English patent, No. 23,192, for a 
One form of the dynamo had ring 
collectors, fig. 4. This form of the machine is of much 
the same type as the dynamo described by Mr. Noeggerath, 
and shown in fig. 5 in your article, It has a solid armature, 
and is provided with armature and field magnet conductors 
in slota or tunnels close to the middle air-gap, fig. 4. The 
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field magnet conductors are primarily for connecting the 
generating or armature conductors in series through the 
brushes and rings. | 

The following extracts from the patent specification show 
other uses, and why the field magnet conductors are placed 
so near the air-gap. If any of the magnetic flux be caused 
to rotate by reason of the rotation of the armature, then 
such flux cutting the return (i. e., field magnet) conductors 
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will set up an E. M. F. in such conductors in the opposite 
direction to that of tbe E. M. F. in the generating conductors ; 
such E.M.F. would help that of the generating conductors, 
when the generating and return (i. e., F.M.) conductors are 
connected by means of a collector (ring) and brush." Later 
it is stated * armature reaction is therefore neutralised by 
the current flowing in the return conductors, while in close 
proximity to the generating conductors, and in the opposite 
direction to that of the current flowing in them." 

In this machine (fig. 4) it was considered sufficient to 
connect several armature conductors, equally spaced, to each 
ring, to do away with the trouble due to the currents 
changing direction in the ring wben flowing to the brush or 
brushes. A dynamo of this type could also be used as an 
alternating current motor, series wound, with the necessary 
modifications, The voltage of the applied current being 
reduced to any suitable value by a transformer, one pair of 
rings only would be required. | 

In & search made some years ago I came acroes several 
British patents of homopolar dynamos, amongst them the 
following, which would perhaps be interesting to some 
readers of the REVIEW :—No. 8,134 (1878) ; see also “ Elec- 
tricity in the Service of Man," A. R. Urbanitzky, p. 308 
(1893) ; No. 4,717 (1882) ; No. 5,926 (1883) ; No. 2,028 
(1883); No. 3,115 (1883); No. 8,282 (1884); No. 11,244 
(1884); No. 3,183 (1886); No. 8,459 (1889); No. 85 
(1889) ; No. 17,108 (1890) ; No. 23,192 (1897). 

Archd. H. Finlay. 

Holywood, co. Down. 

February 14th, 1905. 


Batterles with Reversible Boosters. 


We notice in your issue of February 10th а communica- 
tion signed ** P. B. О.” in connection with batteries with 
reversible boosters. A number of questions are asked, and 
we beg to inquire whether you will kindly give us space in 
your columns to reply. 

1. Highfield reversible booeters may readily be left alone 
by themselves all night on a comparatively light load, with- 
out attention. This is frequently done in many small 
stations. The practice is not perhaps to be recommended as 
a general thing on the principle that running machinery 
should always have an attendant, but as far as we know, no 
ill results have ever obtained where Highfield boosters have 
been left operating alone at night in this manner. 

2. Provided the generators are not connected to the line 
the battery can readily be discharged without the booster 
working, or even when the generators are connected to the 
line, provided end cell regulating switches are installed. 

3. Balancer booster combined sets on the Highfield priu- 
ciple are frequently installed without complications or diffi- 
culties of any kind. There are many of these at present in 
successful operation. 

4. Charge and discharge recording ammeters provide a 
ready means of checking and comparing at stated intervals 
the amount of ampere-hours stored in the battery. 

5. The heavy pressure battery suggested would not be 
satisfactory, as it would only supply current for one side of 
the line. 

6. The arrangement shown would not give satisfaction, 
for the same reason that the effect of the battery would be 
only on one side of the line. 

We quite agree, however, with the editors’ comments. 


There is no necessity to adopt the three-wire system for the- 


lighting of small towns. 
The Chloride Electrical Storage Co., Ltd., 
E. Ули, BSTEBBINS, General Manager. 
Clifton Junction, February 16th, 1905. 


Destruetors and Electricity. 


I have read with interest the letter by Mr. Frank Watson 
on the subject of destruction, but tbink he has omitted a 
most important factor, the cost of up-keep, эв on this depends 
to a large extent the final cost to the rutepayers, who some- 
times in deciding on the selection of the lowest tender, let 
themselves in for an ever-increasing and endless expense, 
whereas, if those responsible had studied the designs of the 
various plants offered, and made inquiries, not from the 


* 


makers, but users of th» various types, they would have been 
spared a lot of expense, as well as frequent shut downs, 
during which time the plant cannot be fully at work. 

Anyone interested in this point, ag well as the actual cost 
of labour (not what may be the “ promise” of the maker), 
cannot do better than refer to the useful tables given in the 
Electrical Times of March 8rd, 1904, and November 24th, 
1904, of two London installations that have been much 
boomed, with, I think, little to back them up. It will be 
seen by anyone who refers to the above mentioned tables, 
that at Fulham during the year ending March 31st, 1908, 
the cost of labour was 18:9d. per ton of refuse burned, or a 
total cost per annum of £2,378, whilst cost of up-keep was 
£344, or 2:7d. per ton of refuse. In the second case, that 
of Hackney, the total labour cost was £3,611, or 22:1d. per 
ton of refuse destroyed, and up-keep £467, being 2:9d. per 
ton of refuse. 

This does not strike one as so very worthy of comment. 


Careful Investigator. 


Engineer v. Contractor. 


The wiring contractors who style themselves electrical 
engineers cause me to forward you the following illustration 
of their mistake. 

This conversation by telephone actually occurred at a 
generating station not а 100 miles from Bolton. 

Contractor: Hello! is that the generating station ? 

E.-in-O.: Yes. 

Contractor: Well, our lighte are very low, they are giving no 
light at all. 

B.-in-C. (facetiously, knowing the contractor): Perhaps your 
lamps are burned out or your installation requires testing. 

Contractor (spluttering audibly): Nothing of the kind, you have 
got your pressure low. 

E -in-C.: You are mistaken, the pressure here is all right. 

Contractor : It can't be—you must have got your engines running 
too slow 11! 

B.-in-C. : I'm afraid you don't know what you are talking about © 
—good night. "Various sounds heard as receiver is replaced. 


E.-in-C. 


Are Lighting in the City. 


Your correspondent * Observer" made very true remarks 
last week on the above subject. 

Those conversant with prominent English manufacturers 
of arc lamps need no assurance that the City lighting 


. authorities had no cause to place their trial order for flame 


arcs to illuminate the very heart of the Empire, with 
manufacturers of German lamps. 

Therefore it appears most regrettable in this particular 
instance that British manufacturers bad not the initiative, or 
push, to place their home manufactured articles of approved 
make to the fore. At least, this is not a case of waiting for 
Protection; the“ wake up policy is surely lacking. 

Thanking you, in anticipation, for this insertion in your 
columns, to show that a fault is best overcome by remedying 
the defect. 

P. H. E. E. 


On Dumping. 


I have been interested as well as amused by reading 
~ Fiscalitis,” an apocryphal conversation by A. Le Strange. 
How far his figures, and therefore his arguments, are correct 
I have no means of ascertaining; but there is one point 
regarding Dumping " which I have not seen advanced, even 
in serioug discussions, and I think it is one of great 
importance. 

Freeth states ironically as follows:—** А paltry quarter of 
a million is building up the American electrical industry and 
ruining the British in which Шеге is в capital of about 40 
million pounds invested." Freeth is probably quite right ; 
but can he say how many tenders the American manufacturers 
and their agents bave sent in to British purchasers during 
the same period ? ‘Tenders which have not resulted in orders 
to the Americans owing to British manufacturers reducing 
their prices to meet this unfair competition, and, in 
consequence, losing money on the contracts. It appears 
to me that the damage done is by no means limited to the 
value of the machines dumped ; but it is probably 20 or 30 
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times as great. Information of the nature described is 
difficult to obtain ; but I think some of our consulting 
engineers, or corporation electrical engineers, could give 
figures which would shed a strong light upon this matter. 


| W. Arthur Ker. 
Paisley, February 20th, 1905. 


Nodon Patent Electrie Valves. 


Referring to Mr. Isenthal’s communication iu your 
correspondence of last week, I would like to say that the 


operation of starting the Nodon valve is very simple, only 


occupying a few seconds, and is similar to that of starting a 
motor. 

I would also like to add that there is a considerable 
difference between an ordinary aluminium cell, and the 
Nodon valve. The theory of the former has been known 
for many years, but the latter was only discovered 
comparatively recently. 

With regard to Mr. Wolff's letter, the advantage of using 
a coil of high self-induction in the direct current circuit 
would only be slight. There is no reverse current when 
charging a battery, and the alternating current may be 
switched off and no current will flow back from the cells. 

With single cella the current may be intermittent, but it 
is usual to use four cells, and there is practically no limit to 
the E.M.F. which may be employed, one valve consisting of 
four cells being allowed for every 140 volte alternating. 
The cells are not, however, connected up in series, the diagram 
of connections being given in Mr. Boot’s article. 


Harry Snowdon. 
London, E.C., February 218ʃ, 1905. 


Self-testing Installations. 


I was very much interested in the subject matter contained 
in the abstract of the paper read at Glasgow by Mr. W. W. 
Lackie, which appeared in your current number. This 
matter of current leakage is, without doubt, most serious, 
and this is so fully handled by Mr. Lackie that further 
comments from me, in this direction, are unnecessary. I 
should like, however, to explain that I have ап instrument 
in my office, which has been perfected and patented quite 
recently, fulfilling all the requirements Mr. Lackie, in 
common with many other gentlemen in the electrical pro- 
fession, desires, viz., а means by. which an electrical installa- 
tion is continuously self-testing, as far as the insulation of 
such is concerned. The instrument mentioned is simplicity 
itself, remaining inactive whilst the service maintains a good 
standard of insulation, and coming into activity, without 
disconnection of current supply, whenever leakage occurs on 
any part of the consumers’ distribution only. An important 
point in its application is that no connection to earth is 
required, except through a leakage set up, to bring the 
instrument into operation. It will give indication of a 
fault, beyond the indicator itself, by means of an alarm bell, 
lamp or similar method, or could, automatically, cut out a 
dangerous circuit. I thought that perhaps, in view of 
Mr. Lackie’s paper, and the opinions appearing lately in 
the daily Press, the information I send might have interest 
for you, and such proving the case, you might consider 
whether your readers would be likely to have interest also 
through the medium of your ** Correspondence." 

I should be most pleased to furnish any further informa- 
tion or particulars, or give а view of the instrument under 
working conditions, if you or any one so desired. 

J. W. Manley. 

Eldon Street, London, E.C., 

February 21st, 1905. 


To CHARGE ENcINEERS.—We have received some names 
of engineers willing to take part in the deputation which, it 
is suggested by Mr. A. Davey, shall meet the council of the 
„Association of Engineers-in-Charge to discuss the terms 
of membership &c. We have communicated these to Mr. 
Davey, and have no doubt that, if а sufficient. number come 
forward, the proposed meeting will be arranged at an early 
date, —Eps. E.R. 


PARLIAMENTARY. 

DuniNG the past 10 days а very large number of petitions have 
been deposited in the Private Bill Office against many of the elec- 
trical Bills which are to come under consideration during the present 
Session. To give a fall list of the petitioners would fill much of 
our valuable space, and it would not afford very interesting reading, 
for it would be a mere catalogue of names, and nothing more. In 
the case of the now much.discussed Bill of the Administrative 
County of London and District Electric Power Co., the 
number of petitions has been growing from day to 
day, until as we write, we believe that over 100 
objections have been filed. The other power proposals, 
promoted by the existing London electric lighting companies, 
affecting the metropolitan area are also the subject of much opposi- 
tion, though the petitions are naturally not so numerous as in the 
case of the Administrative scheme. The Central London, North- 
East London, Great Northern, Piccadilly and Brompton, Hammer- 
smitb, City and North-East London Railway schemes, the L.O.C. 
and L.U.T. Tramway Bills are also the subject of much opposition. 
The other Bills concerned in these petitions are: Bolton 
Corporation; Weybridge and Walton-on-Thames Electric 
Bupply ; Wigan Corporation; Aberdare Tramways; Accrington 
Corporation; Andover Lighting and Power; Baker Street and 
Waterloo Railway; Metropolitan Electric Tramways; Cork 
Junction Railways; Croydon Corporation; Dublin United Tram- 
ways; Edgeware and Hampstead Railway; Heckmondwike Im- 
provement ; Rhondda U.D.C.; Shropshire and Worcester Electric 
Power; South Wales Electric Power Co.; Hastings Tramways; 
Metropolitan Electric Supply (Acton District); Metropolitan Rail- 
way; Mexborough and Swinton Tramways; Southend and 
Colchester Light Railways; South Lancashire Tramways; Welling- 
borough and District Tramroads and Electricity Supply ; Blackpool 
Improvement; Oldham aod Saddleworth District Tramways; 
Shepton Mallet Gas Co. (Electric Lighting); Blackpool, ВЕ. Annes 
and Lytham Tramways. 

The London County Council (General Powers) Bill is being 
opposed by companies supplying energy in the county; also by 
electrical engineers and contractors in the County of London. 


BUSINESS NOTES. 


Cape Town Exhibition.—We learn that a gold medal 
has been awarded to Messrs. Richard Horneby & Bons, Ltd., for 
the Hornsby-Akroyd oil engines, shown at this exhibition. 


Automatic Point Controller.—A new form of auto- 
matic point controller, which can be brought into operation by the 
driver at will, has been devised and patented by Mr. Edward 
Огове, borough electrical engineer, Rotherham, and is being expe- 
rimentally adopted on the tramways of that town. The essential 
features of the device are as follows:—In the centre of the track, 
before and after the points, are fixed two road boxes, each covered 
by a hinged lid, normally closed. The lids have arms cast on 
them, whicb, when the lids are raised, come into contact with 
levers which actuate the points. An electro-magnet is carried under 
the centre of the truck, and is provided with luge on the lower 
face. When the magnet is energised, as it passes over the road box 
it raises the lid of the latter into the vertical position, and one or 
other of the lugs on the magnet then engages with the lid; as the car 
moves on, it presses the lid farther back and thus actuates the 
points. In passing over the second road box the operation is carried 
out in the opposite sense, the pointe and boxes being restored to 
their normal condition. 


Trade Improving.—The monthly report of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society states that there 
has been a remarkable drop in the numbers out of work. The 
prospects of good trade are much brighter than any one, however 
optimistic, anticipated a few weeks ago. From nearly all the 
districts comes the news that trade is improving rapidly. In addi- 
tion to the great improvement in the mercantile trade, there is a 
prospect of improvement in the work to ba undertaken for the 
several navies of the world.— 7'*imes. 


Trade Announcements.—Messre. R. Waygood & Co., 


Ltd., state that their Newcastle address is now Royal Exchange 
Buildings, Grey Street, Newcastle-on-Tyne, Mr. A. J. Hurst being 
the district representative. 

Mr. H. Bell has resigned the position of Metropolitan contract 
and sales manager to the National Telephone Co. in order to start 
business in conjanction with Mr. Stanley C. Russ, also formerly in 
the National Co.’s contract department. They will carry on business 
as telephone experts and contractors for all kinds of electrical work 
at Mansion House Chambers, 11, Queen Victoria-street, E.C. We 
understand that Mr. Bell was in the service of the National Tele- 
phone Oo. for 16 or 17 years, during which period he had been 
manager for several districts— West of England, В.Е. Lancashire and 
South Wales. 

The London Electrical Fittings Co., Ltd, of Roberts’ Works, 
Hampstead Road, N.W., and 74, Soho Square, W., wish us to state 
in order to avoid any misanderstanding—that they are in no way 
connected with the Electrical Fittings Co., Ltd., of Conduit Street, 
W., and that their only addresses are as above. 
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Catalogues, Lists, Ke.— We have received from the 
ARMoRDUCT MANUFACTURING Co., LTD., 6, Farringdon Avenue, 
E.C., в copy of a neat pocket-book entitled“ Armorduct Pocket 
Cost.“ 1905. It contains a complete catalogue of electric wires 
and cables, conduits and conduit accessories, und wiring 


sundries generally, in a convenient form, and in addition a 


diary for the year. 

The Crypto ELECTRICAL Co., à. Tyer's Gateway, Bermond- 
sey, S.E., have issued a price sheet relating to a new small 
dynamo or motor which they have placed on the market. 

From the ASPHALTIC LIMESTONE CONCRETE Co., LTD., 42, 
Berners Street, W., and Birmingham, we have received a 
pamphlet relating to asphalte and its uses; also an illustrated 
. booklet on asphalte troughing for underground cables. This 

is nicely printed on art paper, and should be of interest to 
mains engineers. 

Messrs. OLIVER & Co., Cambridge Place, Burrage Road, 
Woolwich, have sent us a booklet on street lighting fittings. 
Bracket arms of various designs are illustrated, as are aie 
incandescent and Nernst lamp fittings. 

Messrs. GEIPEL, & LANGE, of St. Thomas Street, S.E., have 
issued a new list fully describing and illustrating the Vulcan 
watt-hour meter. 

The RIEHLE BROS. TESTING MACHINE Co., INC., 1,494, 
North 9th Street, Philadelphia, Pa., have sent us a copy of 
& catalogue describing some of their U.S. standard testing 
machines, among which we note a Riehlé absorption dynamo- 
meter for high-speed motors. 

Mr. SEVERIN SENATOR, 17, Neue Winterfeldtstr., Berlin. 
has sent us a price sheet relating to the Tantal incandescent 
and the “ Nernst” lamps. 

We have received from the LONDON ELECTRIC Wire Co., 
Lrp., Playhouse Yard, Golden Lane, E.C., a trade list apper- 
taining to their cables (associated and non-associated) and wires 
for all electrical purposes, dynamo brushes, jointing materials, 
ebonite, ete. 

Messrs. MIRRLEES. WATSON & Co., LTD.. Gresham House, 
Old Broad Street, E.C., and Glasgow, have sent us a well got up 
pamphlet describing their various types of condensing plant and 
the conditions for which each type is most suitable. 

A pamphlet has come to band from Messrs. CHAMBERS. 
Scott & Co., Motherwell, N.B., dealing with their various 
electrically-driven winches. We have advocated the adoption 
of electric winches on ship-board, ete., and those interested 
might apply to the company for particulars of their machines. 

The GENERAL ELECTRIC Co., Lro., 71, Queen Victoria Street. 
E.C., have sent us a copy of a small booklet which they are just 
distributing. in which are illustrated special cheap lines of 
battery ringing telephones, ete., specially designed to meet the 
demand for cheap indoor and short distance use. The company 
have only included in this booklet accessories which are most 
suitable for use in conjunction with the instruments illustrated ; 


INTBBCOMMUNICATION BATTERY TABLE TELEPHONE. 


it shows at а glance the particular class of material that 
should be used. A comprehensive set of diagrams is included, 
showing how to connect up the instruments in practically every 
possible manner. We illustrate a new pattern Intercommunica- 
tion battery table set, which is of neat and compact design, 
and very suitable for connection between different departments 
iu factories, offices, ete. A wall set to work with the above is 
also illustrated in the list. 


We have received from the ExPrRE RoLLER Вюлвіхав Co., LTD, 
15, Victoria Street, Westminster, price lists and pamphlets relating 
to their well-kaown patents. The company have now put down 
special new machinery for producing improved and cheaper forms 
of roller bearing plummer blocks for shafting and trolley work. 

The NATIONAL TELEPHONZ Co., LTD., Telephone House, Victoria 
Embankment, E.O., bave sent us a revised edition of their catalogue 
of Metaphones, which is well illustrated and printed on art paper, 


Ав our readers well know, Metaphones are supplied by the company 
for use in connection with existing electric bell wires. Much 
ioformation is given in the list, together with several diagrams 
of connections. 


Messrs. Sxssions & Sons, LTD., Gloucester, have ent us а sheet 
drawing attention to their enamelled, plain slate and marble slabs. 
A speciality is made of these slabs for electrical work. 


From Mzssns. E. F. Moy, Lro., Greenland Place, Camden Town, 
N.W., a price list has come to hand illustrating and describing 
airs da patent fuses, also one relating to their No. 56 distributing 

6. 

The Восіюти ANONYME DES MANUFAOTURES DE CABLES, Acov- 
MOLATEURS ET APPABIELS ELECTRIQUE, Seneffe, Belgium, have 
sent us a well-printed catalogue of their cables and wires. As is 
usual with all cable-makers’ catalogues, a host of sizes, weights, 
&3, of cables and wires to suit all purposes is given. 

We have received from Messrs. Вгвменв Bros. & Co., Lrp., York 
Street, Westminster, further diagrams of connections for their 
generators and motors, and sheets showing outline dtawings, 
dimensions, &°., of their electrical machines, which also give tables 
of gearing ratios. Messrs. Siemene have also sent us a pamphlet 
describing an instrament (Brougham's patent) for ascertaining a 
ship's position at sea by account; it is styled the Deadreckoner,” 
and should be of considerable interest to navigators. The method 
of using the instrument is fully described in the pamphlet. 


Tbe WzsrTERN ELECTRICO Co, North Woolwich, and 171, Queen 
Victoria Street, Е.О., have sent us copies of their price lista of А.С. 
fan motors, enclosed arc lamps, p.c. circuit-breakers, sewing machine 
motors, and motor-driven grinders. All of the lists ara enclosed in 
a neat binder. 


We have received a pamphlet from Mxssns. JOHNSON AND 
PnuHrtrLiPS, Old Chariton, S. B., illustrating their various types of 
Switohboards. 

Messrs. W. T. НЕнгшү'в TeLEGRAPH WoBES Co., Lrp., Blom- 
field Street, London Wall, E.C., have sent us a copy of their new 

rice list of rubber insulated wires and cables, flexible cords, &c. 

he list is divided into two sections, one relating to association 
and the other to non-association wires, &c. These new non- 
association wires, the company point out, differ from the associa- 
tion wires only in the quality and cost of the india-rubber employed, 
and are recommended where the high standard of association wires 
is not deemed to be necessary. 


We have received from Messrs. О. A. VaNDERVELL & Co, 
Chapter Works, Willesden, N.W., a catalogue of ignition accumu- 
lators for motor-cars, &5., and automobile lamps and accessories. 

Mr. F. J. Down, 6, Crutched Friars, E C., is introducing а new 
device for preventing wear on gears. 

The Авом Exvecraiciry Метев, LTD., 114, Union Street, 
Borough, S. E., have sent usa copy of a pamphlet on their new Aron 
alternating current motor meter. The iostrument is described 
therein and instructions for fixing and starting are also given. The 
G.E. E Ltd., 71, Queen Victoria Street, E.C., are the selling 
agen 

From ће A.E.G. Ехаглѕн Mamvuractosina Co., Lrp., we have 
е an illustrated catalogue of their various types of Nernst 
amps. 

Messrs. TuHos. PARKER, Lrp., Wolverhampton, have sent us a 
number of their art paper pamphlets, inserted in a self-binder, 
which enables them to be neatly kept for reference. Circular No. 1 
contains details of belt-driven multipolar dynamos; No. 2, con- 
tinaous current motors; No. 8, gives specification of two-pole 
dynamos and motors, open type, with single н.в. magnets, fitted 
with patent hinged pole tips; No. 4 describes the construction of 
а slow speed multipolar generator. Other pamphlets illustrate 
various machines, &c, made and installed by thís company. 

MzasB8. LE CARBONE, 17, Water La ae, Great Tower Street, Е O., 
have issued a trade sheet relating to their patent pigtail conections 
for brusbes. 

Ferranti Contracts.— The following orders have 
recently been booked by Messrs. Ferranti, Ltd: — 


Newcastle and District E. L. Co., Ltd. —For their Close Works, c.c. lighting 
switchgear extension 500 volts, comprising 12 1,000-ampere feeder panels, 
i Pioen lonten Corporation.—Five kw. transformer, with switchgear, for arc 
ighting. 

Paisley Corporation.—30-kw. rectifier and switohgear for arc lighting. (A 
similar machine has already been installed.) 

East London Corporation, 8.A.—Four 20-xw. single-phase air-cooled trans- 
formers in expanded metal cases. 

Marylebone.—A number of regulating rheostats of different sizes and types, 
ordered through Messrs. C. A. Parsons & Co. 


Brush Contracts.—The following new contracta have 
been booked by the Brush Electrical Engineering Co. :— 

Five double-deck car-bodies with radial trucks and Brush motor equipments, 
for the Middleton Electric Traction Co.; 170 car-bodies and trucks, ordered by 
Messrs. J. G. White & Co., for Belfast: two double deck car-bodics with Brush 
trucks &nd B.T.H. equipments, for tbe Keighley Corporation; nine radial- 
action trucks for new tramcars for the Rocbdale Corporation; and tramways 
overbead equipment (£4,217) for the Erith District Council. 


The Caron Low-Tension Ignition Device.—We are 
informed that the Watkins Patents Syndicate, 157, Fenchurch 
Btreet, London, E.O., bave been appointed British Agents for the 
с low-tension ignition device, illustrated in our issue of the 
10th inet. 


Dissolutions and Liquidations.—Mr. A. F. Whinney, 
of 32, Old Jewry, E. O., was on February 3rd appointed liquidator 
(with a committee of inspection) in the.case of the Sir Hiram 
Maxim Electrical and Engineering Co., Ltd. 
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Creditors of the Electrical Fittings Co., Ltd., are to send par- 
ticulars of their debts, &c., to Mr. J. D. Pattullo, the liquidator, by 
March 31st, as announced in our advertisement pages to-day. 

The National Electric Traction Oo., Ltd., is winding up volun- 
tarily, with Mr. Leslie Morse, 79, Queen Street, E.C., as liquidator. 

A meeting of the Electro Institute, Ltd., is to be held at 8 and 9, 
Great James Street, Bedford Row, W.O., on March 20th, to hear an 
account of the winding up. 

Messrs. J. Bontch and C. B. Heaviside (Heaviside & Bontch, 
electrical and mechanical engineers, 14, Neville Street, Newcastle- 
on-Tyne) have dissolved partnership. Mr. Bontch will attend to 
debts. 


A meeting of the Bath Electric Manufacturing Co., Ltd., will be 
held at Bristol on March 24th to hear an account of the winding up 
from the liquidator, Mr. A. C. Comley. 

Messrs. G. Brearley, J. Horrox and J. B. Horrox (Brearley, 
Horrox & Co, mechanical and electrical engineers, 90, Back 
George Street, Manchester), have dissolved partnership. Messrs. 
J. and J. B. Horrox will attend to debts, aud will continue the 
business as Horrox & Oo. 


Bankruptcy Proceedings.—At the London Bank- 
ruptey Court last Monday, Mr. Walter Boyle, Assistant Receiver, 
presided at the first meeting of the creditors of Alfred Ernest 
Parker, who some three and a half years ago started the 
Electrical Fittings Co., at 38, Conduit Street, W., and resides 
at Priory Court Mansions, West Hampstead, N.W. It appeared 
from the proceedings that the debtor was for some years 
a partner in the building firm of Patman and Fotheringham, 
whose business was four years ago converted into a limited 
company, with a capital of £100,000, the shares being equally 
divided between himself and an elder brother. Nine years ago, 
in conjunction with a Mr. Raynor the debtor started a small 
company styled Wells and Co., and put into it about £1,500. 
That business was converted into a limited company three years 
ago, under the style of Wells, 
debtor taking shares therein for 
Then, seven years ago, he joined the board of the Fireproof 
Partition Syndicate, Ltd., and invested between £3,000 and 
£4,000 in it. He has now no interest in Wells, Rayner, and Co., 
Ltd., nor is he now on the board of the Fireproof Partition 
Syndicate. He has put £12,000, at different times, into the 
Electrical Fittings Co., to obtain which money he has assigned 
his various share interests to his wife and & Mrs. Trail. The 
business was in August, 1904, converted into the Electrical 
Fittings Co., Ltd., with a capital of £15,000. In return for 
£12,000 shares he handed over the business and. its assets as 
from June 1st, 1904, to the new company, which undertook to 
pay all the liabilities then outstanding. The company failed to 
discharge that obligation, and the creditors came down upon the 
debtor, to which fact he partly attributes his present position. 
The company is now in iquidation, and the debtor informed 
the Chairman that the creditors would receive about 5s. in the 
pound, so that the shares were worthless, as no return could 
be made to the shareholders. The debtor has also stated that 
when he handed over the business to the new company there 
was a free capital of £2,000, besides the stock, plant, furniture, 
catalogues, and goodwill; further, that he is ‘at a complete 
loss to understand the collapse of the company. 
1904, he agreed to purchase for £500 a one-half interest in the 
Are Lamps, Ltd., at 38, Conduit Street, when the company was 
formed, and he holds £100 fully paid shares in that company. 
He attributes his failure to bad management on the part of the 
Manager of the Electrical Fittings Co., who was subse- 
quently Managing Director of the Electrical Fittings Co., Ltd.; 
also to his brother's failure to discharge his liabilities in con- 
nection with Patman and Fotheringham, Ltd. No statement 
of affairs has been lodged, 
his liabilities at- between £3,000 and £4,000. The meeting was 
adjourned for a fortnight to enable the accounts to be filed and 
to give the creditors an opportunity to elect a trustee and 
committee of inspection, the public examination of the debtor 
being fixed for March 17th. Mr. Belfrage (Belfrage and Co.) 
attended the meeting on his behalf, and intimated that no 
proposal was contemplated. | 

At Burnley County Court, on February 16th, Robert Foster, 
electrical engineer, formerly trading in partnership with & Mr. 
Baker, under the style of Foster and Baker, at Nelson and 
Burnley, applied for his discharge. The Official Re- 
ceiver (Mr. Plant) stated that  Baker's discharge had 
been suspended for two years, or was granted subject to judg- 
ment for £50 being entered against him. Under the failure a 
dividend of 2s. 11d. had been paid on proofs amounting to 
£1,349. Foster's separate estate showed liabilities amounting 
to £796, and no assets. This was money lent by relatives and 
put into the business. When Baker became partner, in January, 
1899, Foster stated that the Concern was perfectly solvent, and 
that he had put into the business altogether about £1,000. 
There was nothing to show that this was so, and the Official 
Receiver questioned whether he had put the money into the 
business. Foster's conduct had not been altogether satisfactory. 
On behalf of the debtor it was urged that Foster did not wilfully 
misrepresent the position of the business to Baker, who was a 


his interest in the old firm. 


pM man and understood the business. Judge Bompas said 


e would defer his decision owing to the nature of the Official 
Receiver's report, in order that he could look carefully into the: 
case. If there was gross misconduct on the part of the debtor 
he would not pass it over, but if he thought it was merely care- 
lessness, he would probabl treat Foster as he did Baker. 

A first and final dividend of 4 11-164. in the pound is payable 
on February 23rd, at 117, St. Mary Street, Cardiff, in re Thomas 
Williams, electrical engineer, Llandaff. 


At Liverpool ptcy Court, on February 16th, the further 


and the New Practice. 


Rayner, and Co., Ltd., the- 


In March, 


but the debtor roughly estimates 


examination of William and Edward Sumner, electrical engineers, 
was adjourned to March 2nd for the completion of accounts ordered 
by the Court. | 


American Exports of Electrical Machinery and 
Appliances.—Returns just to hand show that there was a falling 
off last year in the exports of electrical appliances from the 
United States, the shipments having attained a value of only 
£872,798, as compared with £950,809 in 1903. On the other 
hand, the aggregate exports of electrical machinery increased 
from £1,020,900 to £1,335,153. Hitherto England has headed 
the list as being America’s best customer for electrical 
machinery, but in 1904 we occupied only second place, with a 
total of only £244,120, as against £344,886 in 1903. The largest 
shipments were made to anada, which took £322,314 of the 
total, as against only £276,039 in the earlier year. One 
of the most noticeable features of the return is the increased 
shipments to Japan, which, notwithstanding the war, advenced 
from £66,517 in 1903 to £236,538 last year. 


Book Notices. — The Inventor's Guide to Patent Law 
By James Roberts, M.A., LL.B., of 
` the Inner Temple, Barrister-at-Law, London. ‘This book, ac- 
cording to the introduction, “is written for those who require 
a simple explanation of the law and rules governing the grant 
of patents in the United Kingdom, and information as to the 
proper manner of protecting their inventions so as to avoid the 
risk and consequences of premature disclosure of their ideas.” 
It is stated to be complete in itself, but it contaius references 
to a large number of text-books relating to the law of letters 
patent, and in particular references to a larger work by the same 
author, e.g, * The Grant and Validity of British Patents for 
Inventions." Like other works on patent law published this 
year, it has for its principal object the explanation of the 
Patents Act, 1902, and the rules relating to the “official search.“ 
which were published in January of the present year. The 
text of the Act of 1902 and the rules above referred to are set 
out at the end of the volume. It is often a relief to take up 
& legal text book which merely states the law without troubling 
the reader with a host of references. This is one of the 
attractions of the present volume, and if the reader requires 
further information, and happens to possess one or other of the 
larger text books on the law of patents, he will find this volumo 
most useful as a guide. The author has the happy knack of 
giving illustrations to his various propositions, which serve to 
impress the truth and meaning of his propositions on the 
reader's memory. "Thus, in order to impress upon the inventor 
the necessity of giving adequate directions for a patent, he cites 
the following case:—“ A patentee claimed a dye which was 
substantially pure. In his own experiments he happened to use 
an iron vessel, the iron of which combined with acid that was 
set free. If an enamelled vessel were used, the process would 
not produce the pure result claimed, but the patentee did not 
know of this fact. Enamelled vessels were frequently used in 
similar operations. The patent was held invalid for insufficiency 
of directions." Although the work appears to be primarily 
designed for inventors, it will be of considerable value to patent 
agents and lawyers who desire the latest information upon what 
is one of the most technical branches of the law. | 
Lhe Inventor's Adviser and Manufacturer's Handbook to 
Patents, Designs, and Trade Marks; being an Instructional 
Guide to the Commercial Development of Inventions, their 
Protection by Patents at Home and Abroad, and the Valuation 
and Disposal of Patent Жс with a Treatise on Patent Law 
and Practice in Great Britain, Précis of Foreign Patent 
Laws, etc. By Reginald Haddan, Fellow of the Chartered 
Institute of Patent Agents. Sixth edition, 1905. Price 5s. Lon- 
don: Harrison & Sons, 45, Pall Mall.—We have had occasion to 
review many books of the law relating to patents, designs, and 
trade marks. Some of these works claim to be written for the 
behoof of legal practitioners, others for the guidance of 
inventors. The work now before us comes into the latter class. 
The original edition was “intended to supply inventors, manu- 
facturers, and others interested in patents as property, with а 
full explanation of the causes which sustain, or detract from, the 
value of patented inventions’; the new edition is written on 
the same lines. We have no hesitation in saying that Mr. 
Haddan’s work takes rank amongst the best books which have 
been published with the object of guiding the inventor through 
the intricacies of the patent law. One feature which, to our 
mind, enhances the value of the work may be specially men- 
tioned. It is not easy to obtain advice or information as to the 
commercial value of a patented invention. Many a man is 
seized of a brilliant idea, which to his uninstructed imagination 
may be calculated to revolutionise an industry. It is obvious 
that before considering whether his idea is proper subject matter 
for a valid patent he should consider the question of its practical 
utility. Realising the importance of this consideration, Mr. 
Haddan very wisely devotes an introductory chapter to the 
“commercial aspect of inventions and patents." Under this 
head he deals with “the cost of obtaining provisional protec- 
tions and patents” and the cost of obtaining foreign patents. 
Perhaps the most useful part of the introduction is to be found 
under the heading, “ How to develop or negotiate property in 
patents and inventions." Here the inventor may seek, id we 
are confident that he will find, valuable assistance in selecting 
a method of developing his patent rights, whether by assign- 
ment, sale to a company, or in some her manner. The present 
edition was called for by the passing of a new Patents Act, 1902, 
under whieh important rules came into force on January lst, 
1905. "The changes effected by this Act and the rules made aro 
duly noted in the body of the work. In view of the fact that. 
an English invention may require protection, all over the 
world, it is in the highest degree important for an inventor to 
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be able to obtain information at a glance in relation to the 
patent laws of other countries. Mr. Haddan gives & short 
account of the patent laws in every country of importance. This 
part of the work is likely to be most useful to the would-be 
patentee, not only because it gives the principles of the patent 
law in these different countries, but because Mr. Haddan prints 
a number of forms, which will enable a patentee to make his 
application in the proper language. We can confidently re- 
commend his work to all who are interested in letters patent for 
inventions. 

The first number of the “Transactions of the Faraday 
Society," for January, contains a number of papers and notes 
recently read before the Society, dating from October last. The 
journal is well printed and produced, and, we hope, is the fore- 
runner of many of its kind. 1% is to be had from the Society, 
82, Victoria Street, S.W.; price 10s. 6d. 

* Street's Newspaper Directory for 1905." London: Street's 
British, Foreign, and Colonial Advertising Office. 3s. 6d. 

Manual of Electrical Undertakings and Directory of Officials. By 
E. Garcke. London: Electrical Press, Ltd, 37 and 38, Strand, 
W.C, 15s. net.—The 1905 edition of this invaluable office com- 
panion has been issued. This is the ninth year of publication and 
the work continues to increase in dimensions, notwithstanding the 
efforts that have been made to arrange the additional matter within 
the minimum of space consistent with convenience of reference. 
This year’s addition of 200 pages brings up the total to 1,700. Some 
2,400 undertakings are now particularised, their capital issued being 
close upon £267,000,000. The general information concerning both 
private and municipal works is again classified under five heads— 
(1) Electric Lighting, Power and Traction; (2) Telegraph and Tele- 
phone; (3) Manufacturing and Miscellaneous; (4) Directory of 
Directors and Officials; and (5) List of other electrical companies 
registered since 1856. Taking the returns as a whole, we find that 
they, as might be expected, reveal the effects of trade conditions 
from which no industry seems to have been exempt. An exception 
has to be made in the case of telegraphs and telephones. Thus the 
average return of the telegraph companies is 5:19 per cent., while 
in the previous volume the corresponding figure stood at 476 per 
cent. The telephone rate has likewise risen from 4:80 to 4:88 рег 
cent. In the other departments, with the exception of electric 
lighting, there is а decline in the average rate of dividend or 
iuterest. In the electric lighting section, where the capital 
involved has increased from 203 to 24 millions, the return remains 
at exactly the same figure as in the previous уеат— 5:03 per cent. 
In the traction section the increase in capital is much greater— 
from less than 49 millions to over 61 millions—owing to some 
extent to the development of electric traction on railways, and 
there the return has fallen from 4°41 per cent. to 4:33 per cent. 
Considering the amount of fresh capital involved, and the effect 
which the depreseion in trade has had on tramway traffic generally, 
the slightness of the reduction is а sign of economical working. 
In considering the manufacturing results, allowance has to be made 
for the exceptionally large amount of unremunerative capital 
involved in one particular undertaking. The capital has risen by 
almost exactly 3 millions to £28,715,600, and the average rate of 
return has dropped from 5:85 per cent. to 4:97 per cent. A still 
greater decrease is shown in connection with the miscellaneous 
companies, which include allthose not allotable to the other main 
divisions. These companies have, naturally, suffered more from the 
dulness of trade than the standard divisions; the capital has 
increased by only £670,000, and the return is 2:82 per cent. as against 
6:49 percent. Taking all the divisions together, the total average rate 
is 410 per cent. as compared with 4°95 per cent. There is a great 
deal of other statistical matter in the Manual, and there is again a 
section devoted to the main electrical eventa of the preceding year. 
We cannot afford space to mention all the matters of interest and 
value that appear in the work, but we ought to state that there are 
44 special maps of urban and inter-urban electric tramway systems, 
and others relating to railways. Those who have accustomed them- 
selves to the use of Garcke’s Manual will straight way order their 1905 
copy if they have not already done so. We are convinced that it 
is (he indispensable work of reference to the electrical man, whether 
he be engineering or commercial in colour. 

The Imperial Directory of Lighting and Traction for 1905 has 
been issued. It is edited and compiled by Mr. C. B. Vesey Brown, 
and its price is now 12s. 6d. net. It is published at 53, Long Acre, 
W.O. The book has been enlarged —which is only to be expected in 
view of the growth of the business it represents. There are now two 
main sections, one giving the usual statistical information relating to 
electric light and power systems, tramways and railways in Great 
Britain and Ireland, and the other containing particulars of similar 
undertakings in the British Colonies, Africa, America, Asia, 
Australia and Europe. One of the chief claims of the work is that 
it is a complete record for the whole of the British Empire from the 
point of view of electricity supply. There is a full and usefal 
alphabetical section of officials connected with the different systems. 
Wherever obtainable, fall financial information is given up to the 
end of the last complete financial year prior to the date of compila- 
tion. With this and other works, no one can say that the electrical 
industry is badly looked after in regard to statistical and directory 
publications. 

" Mechanical Appliances, Mechanical Movements and Novelties 
of Construction.” By Gardner D. Hiscox. London: Archibald 
Constable & Co., Ltd. 12s. 6d. net. 


The Electric Lighting of Machine Tools.—Ever 
since the introduction of lighting by electricity, the problem of 
applying the light to machine tools and drawing boards, and for 
similar purposes, has been well бо the fore, and has apparently found 
no satisfactory solution. Early attempte were made to арр! 
electric lamps to folding bracketa, but none of them were ыйы ad 


The weight of the lamp and its lampholder caused trouble with 
the swivel jointe, and there were difficulties with the flexible con- 
ductors. Aware of these facts, Mr. Henry Lea, of the firm of 
Henry Lea & Son, consulting engineers, Birmingham, has been 
experimenting for years in his private workshop, with various 
devices for properly lighting his lathe, vice, and carpenter's bench, 


Еа. 1. 


and has now brought out an invention which seems to possess many 
advantages. It consists of a tubular arm (fig. 1) suspended from a 
large ball, sunk deeply into a circular opening in а horizontal plate ; 
the arm is capable of being moved in any direction to an angle of 
about 45° with the perpendicular, the motion being limited by the 
diameter of the lower edge of the hole in the plate. A prolongation 


„ Га. 2. 


of the arm above the ball has а weight fixed upon it which balances 
the weight of the lower portion of the arm; hence the arm will 
stay in any tion in which it may be placed. А short tele- 
scopic tube slides in and out of the lower end of the arm, and has a 
light spring frictional attachment to prevent ita descent by gravi- 
tation. To the lower end of the telescopic tube, a lampholder with 
lamp and cardboard shade are attached, sometimes directly, and 
sometimes from a hinge pin, see fig. 2. There is enough friction 
between the ball and the plate to neutralise the varying leverage of 
the telescopic tube. The electric conductor, à length of braided 
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workshop lead, passes upwards through both tubes, and is con- 
nected, with a bold bend, to a wall socket above the fitting. As the 
conductor slides in and out of the tube, it simply forms a more or 
less bold bend. The fittings are at present made in four sizes, 
having total ranges of motion varying from 9 ft. 3 in. to 3 ft. That 
is to say, the lamp can be placed at any spot within a horizontal 
circle of the diameter stated, and it will remain in that position 
without tightening up any set screw, wing nut, or other locking 
device. One of these fittings has been in use for some time over a 
lathe at the Birmingham University. It has given great satisfaction, 


and we understand that the machive shop, pattern shop, and. 


drawing office of the new University Buildings are to be filted 
throughout with such fittings. The battens which support the 
countershafts form convenient fixtures for carrying the plates in 
which the balls rest. The fittings are made by Mesars. Player and 
Mitchell, of Oambridge Street, Birmingham. 


A Useful Map of London.—We have received from Mr. 
Edward Stanford, of 12, 13 & 14, Long Acre, W.O., а map which 
. pog 8 considerable value at the present time. It shows the 

whole London area, and by means of red and blue markings 
indicates the many protons which have been introduced in the 
present session of Parliament for metropolitan railways, tramways 
and miscellaneous improvements. In order to oover so much 
ground, and show with clearness exactly what areas and districts 
are affected under these numerous proposals, the location of pro- 
posed power stations, and so forth, the map has necessarily to be a 
very large one; indeed, it bas been necessary to make it in two 
sections, so that it shall not be altogether unwieldy for reference 
purposes. The schemes which are shown in the map inclade the 
seven tube railway applications; the four proposals for electric 


power supply (the Administrative County area, the Central Electric 


Supply, the County of London Electric Supply, and the East 
London and Lower Thames); the L. C. O. tramway projects; also 
the intended works of the G.E., G.N., and G.W. Rallway Com- 
panies, as well as the Metropolitan Pneumatic Dispatch, L. O. O. 
General Powers and general improvemente. The railways and 
tramways in operation, sanctioned and proposed are all included. 
Now that there is so much activity in Committee Rooms and in 
Parliament itself, the map promises to be of considerable service to 
anyone who is interested in the progress made with any of the 
schemes affecting the metropolitan area. The price of the sheets as 
before us is half-a-guinea, but they are supplied in а more con- 
venientiform, mounted to fold in a case, at 185. 


Paddington Electricity Exhibition.—We are informed 
that this exhibition, which is being organised by the Metropolitan 
Electric Supply Oo. at tbe Queen's Road Baths, Bayswater, has met 
with a most gratifying response from the electrical trades. Prac- 
tically the whole of the space has already been allotted, and the 
exhibits will be of a most interesting and varied character. 


The British Fire Prevention Committee.—The tests 
next on the list are in respect to three wired glass casements, 
by Messrs. Pilkington Bros., Ltd., (being their third test); a 
2 inch partition, by the Adamant Co., Ltd., (being their second 
test); a partition by the Asbestic Brick and Tile Co., Ltd.; a 
concrete floor with broad flange girders, provided by Messrs. 
Skelton and Co.; and an automatic fire alarm system by the 
Danish Autopyrophone Co. The committee has just issued the 
report of the special commission which attended the Buda- 
Pesth Fire Congress. A report will be shortly issued on a 
23 inch plastic partition of Messrs. Gust and Co., also a report 
on three electro-glazed casements of the British Luxfer Prism 
Syndicate. The next series of tests is to take place on Wednes- 
day, March 8th. 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—The T.C. has adopted the 
following revised scale of charges for energy. For continuous run- 
ning motors: first 250 units per qr., 14d. per unit ; second 250, 12d. 
per unit; next 500 units, 1‘0d. per unit; all over 1,000 units per qr., 
‘Od. per unit. 


Australia.—KALGOORLIE.—Terms have been settled 
between the Roads Board and the Kalgoorlie Electric Light and 
Power Corporation for giving the latter а concession to erect poles 
and cables in the district for street and house lighting. 'The Board 
retains power to terminate the contract for street lighting upon 
three months’ notice. Street lighting charges are to be for 8 O.., 
6s. per month; 16 o.P., 98.; 32 C. P., 159.; 1,000-c.P. arcs, 55s. per 
month. These rates, however, are to be reduced by 1s. per month, 
provided more than 40 street lamps аге put into use. For private 
lighting the rates are:—Up to 500 units per month, 7d.; 500 to 
800 units, 6d.; over 800 units, 5d. Motive power, less than 300 
units, 4d.; more than 300, and less than 600, 34d.; over 600, per 
month, 3d. per unit. Motors over 2 н.р. may be charged at 15s. 
per H. p., flat rate. Discounts are to be allowed. 


 Barking.— The Thames Conservancy Board has agreed 


to give permission to the U.D.O. to lay two additional electric cables 
under the bed of Barking Creek. : 


Barnstaple.—The accounts of the Corporation electric 
lighting undertaking for the past year show а surplus of £292. 
The number of pe consumers has increased from 159 to 219, 
and the publio electric lamps from 42 to 96. 


Bath.—The E.L. Committee has recommended to the 
Urban Sanitary Authority, that application be made to the L. G. B. 
for a loan of £10,000. Of this amount £7,000 is for further plant 
required to meet the growth of the demand for energy, and £3,000 
for extensions to distributing mains, &c. In addition, the Com- 
mittee states that for £900 the public arc lighting in the centre 
of the city can be improved. ` 

In resolving what cepital expenditure must be made to meet -the 


annual growth of the undertaking, the Committee has not. had 


recourse to Mr. Manville, its consulting engineer, but to the 
borough electrical engineer, Mr. F. Teague. The report stafes that 
the Committee does not propose to ask for Mr. Manville's assietance 
in specifying or carrying out any further extensions which may be 
found necessary. | 


Bedwellty.— We regret that the information contuined 
in our note under this head last week was not correct. Mesers. 
Lewis & Fletcher, of Cardiff, the consulting engineers to the B. of G., 
inform us that the Guardians have not decided to take a supply of 
energy from the Tredegar Iron Co. "HM 


Bexhill,—An electrical exhibition is being held at the 
Kursaal under the auspices of the B.C., and has been organised by 
the E.L. Committee aud Mr. W. T. Le Feuvre, borough electrical 
engineer, with the object of bringing before the local pablic the 
utility of electricity for motive power, heating and lighting, but 

rincipally to demonstrate its application to the former purposes. 

he exhibition was opened on Friday last by the Mayor (Earl de 
la Warr), and is to remain open until the 25th inst. The Mayor at 
the opening referred to the decision of the Council to let out 
electrical heating apparatus and cooking stoves on hire, and claimed 
that it was the first to take that step. Prior to the opening 
ceremony, an electrically-cooked luncheon was partaken of by the 
gathering on the invitation of the Mayor. 

The following firms are represented at the exhition:—Mr. P. 


‘Hodgkinson, Bexhill, fittings, lamps, fans, radiators, &c.; Messrs. 


H. G. Matthews, Bexhill, electric light accessories, cooking 
utensils, &c.; Messrs. Veritys, electroliers, arc lamps and motors. 
Wooden electric fittings are displayed by Messrs. J. 8. Henry, Ltd., 
motors, transformers, &c., by Messrs. D. Bantoni & Oo., Ltd. 
Heating and cooking apparatus are shown by Messrs. Isenthal 
and Co.; this firm bas entered into an arrangement with the 
T.O. for the supply of various appliances on the hire system. 
The Reason nufacturing CO., Ltd., London Electrical 
Syndicate, Ltd., Mr. L. Russell, Messers. Cunningham, Sabin 
and Co, Messrs. Heath, Robey & Co., Messrs. Babcock and 
Wilcox, Ltd., Messrs, Elman Bros. & Co., and Messrs. J. L. French 
and Co. also occupy space, the latter firm exhibiting electrically- 
driven machinery, pumps, eleotric lighting art metal fittings, &c., 
and at their stand practical demonstrations of the manufacture of 
Robertson electric lamps are given. The Corporation also occupies 
а stand, electrical accessories of all kinds being lent for exhibition 
by several well-known firms in the trade. Ап electric kitchen has 
been fitted up, where lunches and teas are prepared by elec- 
tricity, and served daily at popular prices. A gathering of engineers 
from neighbouring towns was held yesterday at ап elec- 
trically-cooked luncheon. We hope that Mr. W. T. Le Feuvre's 
efforts in arranging this interesting exhibition may meet with 
success, and result in а good addition to his day-load. 


Birkenhead.—The Т.С. has fixed the price of energy 
supplied to consumers in the township of Prenton as follows:— . 


. Ootober 1st to March 31st, 8d. per unit forthe first hour and a half, 


6d. per unit for the second hour and a half, and 24d. per unit after- 
wards. April lst to September 30th, 8d. per unit for the first half- 
hour, 6d. for the second half-hour, and 24d, afterwards. Flat rate 
7d. per unit. 


Bradford.—The Electricity Committee has  recom- 
mended that, in view of the charges raised against the Committee 
and the city electrical engineer in the debate at the last Council 
meeting, and of the fact that, in the opinion of the engineer, serious 
expenditure not yet estimated will be necessary, an expert, to be 
nominated by the President of the I.E.E., shall be appointed to 
report:—(1) On the oondition of the plant of the electricity 
department as it was in 1903 ; (2) As to the necessity for alterations 
and additions since sanctioned; (3) Whether the engineer adopted 
correct means of surmounting difficulties with which he had to 
contend ; and (4) Whether the re-organisation of the department 
тав an improvement. ' 

А spirited discussion arose on the subject of the recent appoint- 
ments under the Committee, and, according to one local paper, 
рыша with regard to the appointment of assistants from 

oplar. 


Bridgnorth. — The Shropshire and Worcestershire 
Electric Power Oo. having declined to insert a clause providing 
that cables should not be laid, generating stations erected, or 
energy supplied in bulk or otherwise within the borough without 
the consent of the T.C., the Corporation has decided to present a 
petition against the company’s Bill. i À 


Carlisle,—The Electricity Committee recently submitted 
the terms of the Tudor Accumulator Co., Ltd., for the supply ofa 
battery of 266 cells, at the price of £725, payable by three instal- 
mente, with the sum of £55 perannum for maintenance for a period 
of 10 yeare, payable half-yearly in arrear, subject to an agreement 
being entered into in respect of such maintenance, determinable at 
the option of the Corporation by six months’ previous notice. The 
Committee recommended that the terms be accepted, and the T.C. 
agreed, | 
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Darlington.—Presiding at the annual meeting of the 
Weardale and Consett Water Co. at Darlington recently, Sir David 
Bale stated that "the gradual and growing adoption of electric 
power might lead to some diminution in the demand for water for 
manufacturing purposes; and the directors thought it more pru- 
dent to hold their hands and not to commit themselves to the very 
large expenditure which the construction of any further reservoirs 
would entail—though they had got the necessary Parliamentary 
powers—until they saw in what way some of those doubtful points 
were going to be solved.” 


Dartmouth.—It was arranged for Messrs. Edmundsons’ 
travelling exhibition to be opened here on Wednesday last, 22nd 
inst., and for the proceeds to be handed over to the Dartmouth and 
Kingswear Cottage Hospital. 


Devonport, — The Corporation E.L. Committee has 
decided to fix 40 arc lamps in 8t, Aubyn Street, Ohapel Street, 
Catherine Street, Marlborough Street, Newpassage Hill and William 
Street (Morice Town). | 


Dorchester.—The Corporation has decided to send 
representatives to London, to meet those of the Dorchester E.L Oo. 
at the B. of T. offices, in regard to the company’s application for а 
prov. order for the supply of electricity in the borough. 


Dublin.—We printed a short note in last week's issue 
regarding a letter from the L.G.B. to the Corporation respect- 
ing the recent application for borrowing powers for extensions at 
the electricity works. The report of the Board runs as follows:— 


"It appears from the evidence taken at the inquiry, and from a 
Statement prepared by you, dated the 13th ult., that a sum of about 
£325,322 has been expended since 1900, in connection with the 
general echeme, as, in addition to other loans, the Corporation 
have expended £6,444 for works within the old a ares, 
stated to be intended for, or fairly chargeable to, the lighting 
of the Clontarf district, and that including all claims for extras the 
probable cost of the buildings at the Pigeon House station is 
£39,674, as against a provision of £21,700 in the original estimate, 
and the cost of dredging in the harbour, for which no provision was 
made, is £1,825. It should also be observed that although a pro- 
posed loan of £28,000 to provide mains and arc lamps for Clontarf, 
was inquired into more than a year ago, the Corporation have 
not yet submitted any definite proposals for the execution of this 
work.” 

The increase from the capital expenditure of about £85 per Kw. 
on the original estimate of £254,500 for an output of 3,000 xw. of 
total capacity, to an actual cost of about £108 per Kw. has a very 
serious effect upon the financial p of the undertaking, which 
is burdened in addition by about £18 per xw. for the unpaid 
balances of loans for earlier installations.” 

“It farther appears that the loss which will be shown in the 
E.L. accounts for the year ending March 31st, 1905, will be at least 
£10,300, that the arc lighting of certain streets will exceed the 
former cost of gas lighting by £7,047, and that these sums constitute 
а charge of nearly 6d. in the £ on the rate in the old city area. 
This heavy burden on the general body of the ratepayers does not 
secure proportionate benefit, and it appears n to consider 
the existing conditions very carefully with а view to their im- 
provement." 

The Pigeon House works are not at present in as satisfactory а 
position, as would have been secured if the plans on which the loan 
of £254,500 was sanctioned, had been adhered to, and this will pro- 
bably increase the working cost. Another adverse condition is that 
ав the present demand for electricity from the works during the 
day is very small, а 500-Kw. set has to be kept running for a day 

supply of only about 70 zw. Here it may be mentioned that 
` attention was drawn at the inquiry held in March, 1900, to the 
risk of such а result if smaller units of generating machinery were 
not provided. 

"A very large outlay has already been made on trunk feeders 
and distributing mains, but considerable outlying 
network of mains are unproductive of revenue, and in the best part 
of the city —the old area of lighting supply—the mains are insuffi- 
cient, largely on account of the impossibility of carrying out the 
engineers original proposal to increase the capacity of the old 
mains by about 50 per cent., at а cost of £2,000." 

The erection of the proposed new 1, 500-Kw. generating set, with- 
out any addition to the buildings, boilers and trunk feeders, will, it 
is stated, only provide a further output for sale of 400 Kw. 

It is expected that by an expenditure of about £47,000, roughly, 
for boilers, mains, &2., the Committee would be enabled to work 
the new 1, 500-K w. set at an output of 1,100 Kw. thus adding 50 per 
cent. to the present possible maximum output. 

“It was estimated by the engineer that if the output of 2,400,000 
units for private consumption which would then be possible were 
sold at 4d. per unit, & gross annual profit of £29,803 would be 
received, which would cover interest and sinking fund and leave a 
good margin, but it would appear that this estimated gross profit 
would not cover the necessary annual payment in respect of loans." 

"In view of all the circumstances of the case, it appears to the 
Board that the Corporation are not yet in possession of clear and 
comprehensive information as to what is required to convert the 
Pigeon House scheme into а successful undertaking, and the Board 
considers that the Oorporation should, without delay, investigate 
most carefully the question as to what additional capital expenditure 
is necessary to provide for a larger output for private consumption, 
than has yet been estimated for by their engineer, and to enable 
them to fulfil their statutory obligation to extend the electric 
supply to Clontarf. Without very careful management, it will 


rtions of the. 


be found impossible for some years, irrespective of the amount of 
capital expended, to prevent an annual loss in the working of the 
undertaking or to reduce the present average sale price of 44d. per 
unit to the more moderate figures which are charged for electrical 
supply in other places." uU 

With to the application for sanction to the loan of 
£21,000, the Board states that it sees no reason to question the 
wisdom of providing the additional 1,500-xw. generating set, and 
it will be p at the p time, to sanction a loan for the 
purpose; but, in the meantime, it trusts that the Corporation will, 
without delay, apply itself to the serious questions raised at the 
inquiry, as to how the general scheme can be improved in order to 
prevent annual loss to the retepayers, and as to the extension of 
an electric supply to Olontarf, which is mandatory on the Corporation 
under their Act of 1900. N 


East Retford.— The В. of T. has revoked the 1899 
electric lighting order. 


Exeter.—A private meeting of the City Council was held 
last week, under the presidency of the Mayor, to inquire into the 
question as to the competency of the electrical engineer to discharge 
the several duties devolving upon him. It was understood that no 
specific charges were brought against the electrical engineer. 
The chairman of the Finance Committee severely criticised 
the electric light undertaking from a financial point, and the dis- 
cussion was chiefly directed to this side of the subject; he said 
he looked forward with a great deal of anxiety to the possi- 
bility of the undertaking not being a success. 16 was eventually 
resolved that the general management of the undertaking, and aleo 
the question of the competency of the electrical engineer, should be 
referred to a Special Committee.to report on. 


Galashiels.—The T.C. has resolved that the E.L. Com- 
mittee open up negotiations for agreement with a company, under 
which the latter would carry out the obligations of the Corpora- 
tion’s E.L. prov. order on the basis that the company provide the 
capital required. 


Grantham.— At the electrical exhibition, organised by 
the Urban Electric Supply Co., and opened by the Mayor on 16th 
inst, at the Wharf Road Hall, dining and drawing rooms are 
fitted up to show the artistic effect that can be obtained by electric 
lighting, and electric radiators take the place of an ordinary fire 
grate. Various machines may be seen in motion, operated by elec- 
tricity, heating and cooking apparatus are displayed, and also 
Röntgen Ray and Finsen apparatus. The company will give the 
gross proceeds from the exhibition to the Grantham Hospital. The 
exhibition was to close yesterday. 


Grays (Essex).—The E.L. Committee has recommended 


the U.D.O. to apply for a loan of £6,000 for extensions at the 
electricity works. 


Holyhead.—At a recent U.D.C. meeting, the clerk 
reported that it had been arranged with the Liverpool Corporation 
to borrow £13,700 for an electricity works and £3,300 for a 
destructor. 


Hornsey.—The chairman of the Electricity Committee 
has issued a statement which shows that since the Council obtained 
the E.L. order, the price of gas in the district has been reduced by 
18. а 1,000 ft. The Council now proposes to reduce the price of 
electricity. 


London.—OCnHrLsEA.—In consequence of the IL. G. B. 
requesting the Baths Committee to re-consider the question of 
installing an electric plant in the new buildings, negotiations have 
been re-opened with the Chelsea Electricity Supply Co. The com- 
pany bas offered that, conditional upon the Council agreeing to 
take for five years, the whole of the supply of electricity which 
might be required, the company would at onoe make a reduction to 
34d. per unit on the present supply to the Town Hall and Pablic 
Library, and as soon as the company commenced to supply the New 
Baths, the price for the whole of the supply to the municipal build- 
ings would be fixed at 3d. per unit. The Committee has provi- 
sionally accepted this offer. 

BrokE NEWINGTON.— А transformer station is to be erected on а 
site granted to the B.C. by the Metropolitan Water Board in Green 
Lanes. 

The B.C. has come to an agreement with tbe Islington B.C. 
whereby the latter authority will &upply energy in bulk for 
premises at the corner of Blackstock and Seven Sisters Road. 

METROPOLITAN Á8YLUMS —Mesers. Bergthiel & Young have com- 
pleted the electric light installation at the Eastern Hospital, at a 
total cost of £3,445, or £66 in excess of contract price. - 

HaMMERSMITH.—The electrical engineer has been instructed to 
prepare a scheme for lighting Netherwood Road by arc lamps. 

BERMONDSEY.—The B.C. has approved the estimates in connec- 
tion with the proposed supply to the Surrey Commercial Dock Oo. ; 
and sums of £264 and £204 have been charged to capital account. 
A sum of £30 has been paid to the holder of a public house as com- 
pensation for loss of trade and shock sustained through the explo- 
sion in Bermondsey Street. 


Richmond. — The T.C. has asked the Richmond 
Electric Light and Power Co. to give an estimate of the cost of 
lighting the streets. 

The B. of G. has referred to a committee, the question of generat- 


ing its own energy for E.L. by means of surplus power from the 
workhouse boilers. 


— с nini! e T 
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Louth.—The E.L. Committee has recommended the T.C. 
to request the consul engineers to submit an alternative estimate 
for the cost of a suitable E.L. plant driven by producer gas. 


Mansfield.—The T.C. on Friday last decided to reduce the 


price of energy supplied on the maximum demand system, from 7d. 


and 2d. to 7d. and 1d. perunit for lighting, and from 6d. and 1d. to 
4d. and 1d. per unit for power. 


‚ Neath.—The В. of T. has revoked the R.D. electric 
lighting order, 1901, as to so much of the area of supply as is not 
included in the parishes of Blaenrhondda, Coedfrauc, Буйга, 
Clydach, Dylais Lower, and Llantwit Lower. 


Rawtenstall.— The Т.С. has decided to ask the 
B. of T. to defer the consideration of the question of revoking the 


electric lighting order, 1899, for a further iod of t 
from May 1st, 1905. | iii ae 


South America.—A company has been formed in Chile 
for carrying out electric light and power installations in the pro- 
vincial towns throughout the Republic. 

The Uruguayan Government has receivei an offer for the pur- 
chase of the electric light undertakings in Monte Video. £200,000 
is the price offered on bebalf of a local syndicate. If this is 


accepted, the promoters pro to lay unde d ins 
Review of the River Plate. к 7 тиоппа. шаш 


Southport.—The assessment of the electi icity under- 
taking has now beén definitely settled. Until recently tbe assess- 
ment was fixed at £700, but the Assessment Committee a year ago 
raised the sum to £5,500. Negotiations were opened and the 
latter sum has been reduced to £3,000, which will apply both to 
the year ending March 31st, 1904, and March 31st, this year. The sum 


is, we understand, considerably more than the assessment of othr 


towns of a similar size. 


Solihull.—The U.D.C. has appointed a committee to 


ascertain the probable number of consumers of electricity, prior to 
adopting a scheme. 


South Shields.— The Electricity Committee has resolved 


to recommend to the Corporation, a reduction in the prices for 
energy to private consumers from 7d. and 24. per unit, one hour 
maximum demand, to 7d. and 140, and from. 5d. to 4d. per unit 
on the flat rate. . 


Stafford.—The Т.С. has resolved to let out electric 


motors on the five years’ hire-purchase system. 


Sudbury.—At a meeting? of the U. D.C. on February 
14th the revocation of the E.L. order by the B. of T. was considered, 
and the Mayor (Ald. Е. L. Mauldon) stated that he was in com- 
munication with Sir Cuthbert Quilter, in the hope that the Board 
of Trade would receive а deputation on the question of the order 
being renewed. 


Swinton and Pendlebury.—The U.D.C. has applied 
to the L.G.B. for а loan of £6,900 for electricity purposes. 


Wakefield.—The T.C. has decided to apply for a loan of 
£18,000 for E.L. extensions. 


. Weybridge.—The U.D.C., on March 15th, sealed a 
pn against the Weybridge and Walton Electric Supply Co.'s 


є 


онсе U.D.C. has sealed an agreement with 
e Alderley Electric ly Co. f i 
lighting, y upply Co. for the supply of energy for public 

Wishaw.—The Clyde Valley Electric Power Co. expect 


to supply energy to the burgh next month, and in consequence 
о н the Council has appointed an electrical engineer for the 
urgh. 


Yarmouth.—The T.C. has applied to the L. G. B. for a 


loan of £420 for the extension of the E.L. mains to Marine Parade 
S»uth, which is to be lighted with arc lamps. 

Messrs. Preece & Cardew have offered to undertake tho over- 
sight of the electric ligbting installation extension, ai a reduced fee 
of 34 per cent. on £10,000. 


а аннын сы ыыы о T M CUR 


TRAMWAY AND RAILWAY NOTES. 


Adelaide (S.A.).—We have been favoured with a copy 
of the Adelaide Tramways Electric Traction Act, 1904," which 
authorises the Government to purchase various existing horse 
tramways, which are shown on a map, also received. The period 
in which an agreement as to price had to be arrived at between 
the Government and the companies concerned was to expire 
on February 14th, and last month, in view of the improbability 
of such an arrangement being made by mutual agreement, steps 
were taken for the appointment of arbitrators to determine the 
price to be paid. Pressure upon our space will not permit of 
reprinting many of the particulars, but we shall be willing to 
place eur copy of the Act on view in this office so that any 
contracting firms who may be thinking of tendering may inspect 
same if they wish to do so. The tenderer will purchase all 
the tramways and undertakings bought by the Government at 


. tioned 


the same price as is paid by the Government. The work of 
conversion must commence six months after the date of accept- 
ing the tender, and twenty miles must be completed within one 
year from sueh date. Every tenderer must deposit security 
money amounting to £20,000. No employee will be allowed to 


. work more than forty-eight hours per week, except in cases of 
emergency. " 


[ 

Bath.—An inquiry was held by the Light Railway Com- 
missioners on February 15th, relative to the application of the Bath 
Electric Tramways Co. for power to construct tramways through 
Westgate Street, and from Weston to Newton 8t. Loe. Opposition 
was offered by the Somerset County Council and by those owning 
the frontages in Westgate Street. The Commissioners expressed 
themselves favourably to the extension to Newton St. Loe, but 
intimated that they could not sanction the Westgate Street line in 
the absence of the approval of the Corporation. 


Birmingham.—The Corporation has resolved, in defer- 
ence to wishes of the Homoopathic Hospital, not to put trams in 
Easy Row, and to put а single track in Monument Hoad between 
Ickoield Port Road and Great Tindal Street instead of double track 
This, along with one or two other amendments to the new Bill before 
Parliament, were agreed to on Wednesday. 


Glasgow.—At the Westminster Palace Hotel, London, 
on Monday, Lord Balfour of Burleigh heard parties further in regard 
to the arbitration between the T.C. Tramway Committee and the 
Paisley District Tramways Co. regarding the former exercising 
running powers over a mile of track belonging to the latter com- 
pany. His Lordship gave his award somo time ago, but the parties 
were not agreed upon the interpretation of it, ao far as it concerned 
the question of the cost of the electrical energy for the running of 
the cars. Lord Balfour intimated that, while he could not make 
any addition to the award in fixing the working expenses which he 
previously allowed the Corporation, he had intended that to those 
expenses would be added а sum to cover electrical energy. 

A proposal is before the Tramways Committee to construct a line 
down Berryknowes Road, connecting the Paisley and Govan cars. 

In connection with the application by nine foremen in the tram- 
ways department, who propose, on the spring holiday, visiting one 
of the most modern car machinery works, to have their travelling 


'expenses paid by the department, the Committee have recom- 


mended that £25 be given. 

The general manager has been asked to report on the lifeguards 
for cars in use in Dundee. | 

Оа the suggestion of the general manager, it bas been decided to 
advertise for offers for two motor-cars, for the use of the engineers 
and for offers for three additional motor-tower wagons to replace 


horse wagons. | | 
Manchester.—In the course of an address which he 


delivered a few days ago to an association in Manchester, Mr. 
Boyle, the Chairman of the Tramways Committee, men- 
| some interesting facts. The City of Glasgow, 
he said, led the way in the municipalisation of tram- 
ways in 1894. Its example had since been followed by 162 
different municipalities in the. United Kingdom. From 1877 
to 1901 a private company (The Manchester Carriage and Tram- 
ways Co.) ran the trams in Manchester on lines leased from the 
Corporation, using only horse traction. In about two and a half 
vears the Corporation had reconstructed and electrically 
equipped the sole system, extending to 110 miles, and that. 
without much inconvenience to the public or interruption in 
the running of the cars. Another car-shed is to be erected in 
Withington Road on the site of the Carriage Company's old 
depót. Mr. Boyle described in some detail the precautions 
taken to ensure the safety of the public and the conditions of 
work of drivers and conductors. Ав to the financial aspects 
of the undertaking under municipal control, these, һе re- 
marked, were highly satisfactory. The Committee paid into the 
Citv Fund, at the end of the first full year's working, а sum 
of £50,000, and for the current year this satisfactory payment 
in relief of rates would be increased by about £5,000. Per- 
sonally he approved of the policy of the Glasgow Corporation, 
and would gladly see more money laid aside to buy off capital 
and interest, in order to provide against the porsi iiny of the 
present plant becoming obsolete. hilst he thought the tram- 
way system had nothing to fear from the threatened opposition 
of motor omnibuses, it was only prudent to keep in view the 
possibility that something might be discovered which would 
depreciate Manchester’s splendid electrical plant. The parcels 
carrying department in connection with the municipal tramways 
is to be opened in April. It has also been suggested that the . 
lines should be used for conveying heavy goods from the Ship 
Canal Docks to neighbouring towns, such as Stockport and 
Oldham. This, however, is a matter for future consideration. 
An experiment with motor omnibuses is to be made on Palatine 
Road, between the tramway terminus at Withington and the 
Village of Northenden. On this section (about two miles) the 
Corporation at present runs horse omnibuses onlv, as feeders 
to the tram lines. The intention is ultimately to extend the 
tramway from Palatine Road to Northenden, and thence to 
Gatlev, the terminus of the Stockport system, and to Sale in 
the Altrincham direction. 


North London Railway.—Lord Rathmore told the 
shareholders last week that electrification, as a means of meeting 
the Great Northern and City Railway competition, was receiving 
the consideration of the board, but at present the directors did not 
think it practicable, owing to the amount of goods traffic on the 
North-London line, and the fact tbat many of their trains ran over 
the North-Western and Great Northern systems. 
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Ormskirk Light Railway.—It has been decided that New Atlantic Cable.—The Daily Telegraph correspon- 
application shall be made to the Board of Trade by the Ormskirk dent at New York announces that the Commercial Cable Co. are about 
and Southport Light Railways Co. for an extension to March, 1907, to lay a new Atlantio cable at а cost of £450,000, and the work is to 
for the completion of the light railway between Ormekirk and be undertaken by the Bilvertown Co. or the Telegraph Oonstruction 
Southport. . . Co., or by both oonjointly. Some objection is being evinced to the 


South Shields.— At a meeting of the Tramways Com- racer ace. birds V y poopie wi 
mittee on 14th inst., Alderman R. Redhead asked the members of ; 
the Committee to give their serious consideration to the desirability . Portsmouth Telephones.—At the las& meeting of the 
of adopting motor-omnibuses before committing themselves to the T.C., the corporate seal was affixed to a supplemental licence from 
more expensive system of electric trams. He emphasised the the Postmaster-General for the extension of the municipal telepbone 
great des that the omnibuses were making and their svit- area, so as to include Wickham, Hambledon, Southwick, Lock's 
ability for towns like South Shields, and diew рн: ripis Heath and Horndean. | 
to the great saving on the capital cost. He moved that before the = 
Committee go into the a of tenders for the proposed system, Telegraphic Interruptions and Repairs : S 
a committee be appointed to go into the motor-bus system nd ,,, 4, Padi o ye 1 : 
report. Councillor Reay seconded the motion. Counciller Hen- Dominioa-Maruniquvs  . n n May 1, mo . у; 
derson opposed the suggestion, holding that in proportion to their Bt. Lucia-Martinigue .. .. „„ ce • Мау, 1908 .. өө 
carrying capacity the buses cost more. The matter was ultimately. Oa l (Yemen) ee ов oe во вв Gef. m 10 ce өө 
adjourned for future consideration. T acd dE. uk 18 El ME 


ыш EN ee ee аи ee ee 
Stirling.—The T.C. has decided not to run electric Closed { Bort Arthur. аш. non I Mar. , 10 


cars of its own. For some time it bas been considering pro- P&r&mariboCayenne e. . . July 18, 1904 .. .. 
pe to acquire the existing tramway between Stirling and Marmaritza- Rhodes . Jan. 30,1905 .. 
rid gs of Allan and adopt electric traction. At a meeting of tbe Martinique-Paramaribo — ..  ..  ..  .. Feb. 14, 1905 


Council on Monday a resolution was come to that in view of the Gibraltar-Tangier — ..  ..  ..  .. . Feb.20,1900 .. — .. 
large sum likely to be required to purchase the undertaking of the LANDLINES, 

present tramway company, the statutory conditions and restrictions — Puerto Barrios s- — .« .. oe e e Beg. 27, 1806 

that are imposed upon corporations ownirg and working tramways, Romo-Pern.. ow v. Jan J, 1905 


and the present state of the money market, and considering also Bhamo route beyond Tali - екен 77 bed. 10, 1 
that a large portion of the proposed tramway under any of the TTC а Оона er ie 
schemes considered would be beyond the burgh boundary, and wo Pekin isch ee о . T Feb. IA, 190 . Feb. 20, 1905 
outwith the. burgh's jurisdiction land rating ares, it did not fee "P А 
the time was opportune for putting upon the ratepayers of Btirlirc Telephony in Italy.—Work is in hand on the establish- 
the la'ge responsibility which such an undertaking would involve. . ment of a long-distance telephone line between Naples, Rome and 
The Council agreed to give every facility to any private company Turin. i . | | 
that might take up the work. The Pacific Cable.—Replying to a question put in 


Sunderland.—At the mceting of the Tramways Com- the House of Commons last week, the Chancellor of the Exchequer 


4 2 * th 
mittee on the 20th inst., the following statement was laid before . . å rainane anuit, peovided 
the members :— | 


i г . in tbe Vote for Telegraph Subsidies and Pacifico Cable (Civil 
Income,—Aetusl income, 1904, £63,067 ; estimated income, 1905, Service Estimates, Clam V. 5). The Colonial shares of the expendi- 
£65,002 ; estimate for 1906, £65,500. ture are recovered from the Colcnial Governments after the close of 

Expenditure.—Actual . expenditure, 1904, £36,318; estimated sach financial year. The first instalment of the annuity for the 
expenditure, 1905, £40,482 ; estimate for 1966, £38,910. After repsyment of the borrowed capital was included in the Vote for 


allowance for interest, depreciation and renewals fund, the net с t 
profit figures are Вог 1904, £4,014; 1905, — ; 1906, estimated 1903 2 8 Colonial share has been reoeived in the presen 


£2,090. Although no figures are given, it is admitted tbat much of 
the increase of expenditure is due to loss on the East End route, Wireless Telegraphy.—In the House of Commons last 
the balance being made up of various items of increase. Friday, Major Seely asked the President of the Board of Trade 


; whether the installation of wireless telegraphy for life-saving pur- 
Urmston.—A committee of Manchester T.C. has recom- рок оп us East Goodwin, Bouth Goodwin, Gull, Tonge, Sunk, 


mended that an agreement should be entered into with Urmston and Cross-sand lightships, as to which arrangements were in pro- 
U.D.C. for the leasing of the tramway Order for 42 years. gress in June, 1903, had yet been completed ; and, if not, at what 
date the work was likely to be finished. Mr. G. Balfour, in reply, 
said that the necessary legal agreement between the Board of Trade, 
Trinity House, and Marconi's Wireless Telegraph Co., with the 
assent of 8 geris and the Post ps had not had been stirs 
pleted. e legal and administrative difficulties had been great, 
TELEGRAPH AND TELEPHONE NOTES. as it was necessary to deal with questions affecting wireless tele- 
MEG SHORE graphy in 55 1 by legislation and to кес prr ч 
Anglo-French Telephones.— By an arrangement made dhe Post Office. He hoped, however, that the completion of the 
by the English and French postal authorities, telephonic facilities agreement would not be long delayed. 
between England and France are to be considerably extended. 


Australian Telegraphs and Telephones.— It ів pro- 
posed by the Central Administration in Melbourne of the Common- 
wealth telegraph system to utilise the telegraph lines between CONTRACTS OPEN AND CLOSED. 
distant cities for telephone purposes, applications (according OPEN | 
to the Ausiralian Mining Standard) having already been received ` : А . 
for telephone services between Melbourne and Warrnambool, | Army Contracts.—The Secretary, War Office, is adver- 


Ballarat and Hamilton, and Frankston and Somerville. It is also tising for names of manufacturers who wish to tender for army 
< proposed to establish direct communication between Ballarat and requirements. Вее “Official Notices” February 3rd. 


Geelong. . : | Austria.—The municipal authorities of Vienna are about 
Canadian Telephones.—The New York Electrical to invite tendera for the supply of 10 electric motor tramcars and 
vee pays that се Bell Telephone Co. is contemplating an ex- 100 trailer tramcare. 
nsive invasion of Western Canada, during the coming summer. Battersea. — February 27th. Coal and other stores for 
In addition to the com 's present plant, it will erect from 10 to . + u ices” February 
15 general stations, and from 20 to 25 sub-stutions, The plant will FFT онон zi : HR: 
be so distributed as to give gocd telephone connection all over Belgium.—March 1st. 'Ihe Belgian State Railway 
Manitoba and the more settled sections of the Canadian North- autborities, at La Bourse, Brussels, are inviting tenders, until March 
West Territories. Connection will also be made with the American lst, for the supply of the plant required for the electric lighting of 
north-western telephone lines, at various points on the international the railway stations at Chenée, Aguesses and Angleur. 
boundary, so as to give & good service with Minneapolis and other 


places on the American lines, Mr. L. P. McFarlane, general Croydon.— February 2 sth, Coal for one year for the 
superintendent of the Bell Co., says that the great growth of busi- Electricity Works. See Official Notices to-day. 
ness has necessitated tbis extension, which will involve a large Edinburgh.—March 13th. Carbons, meters, boxts, 


expenditure of money. He states tbat tbe Bell policy is to follow i i i 
the rapid development of the Canadian West with as complete a К а NEP ML QU. меене виру раш. 


“ M 1 » 
long-distance service as circumstances will permit. Bee "Official Notices” to-day. 


Exports of Telegraph Cables.—The export trade of G. W. Railway.—March 13th. Plant (three-phase and 


this country in telegraph cables and apparatus connected therewith ) 


continues exceedingly quiet. The shipments during the first month ошым шыл ном ponerse нано Hee 
of the year only attained a value of £58,884, which contrasts with | : RP 
£177,150 in January, 1904, and £91,077 in the first month of 1903. Glasgow.—February 27th. The Corporation invites 


x : И tenders for an electriclight installation, &c., required in the new 
Field Telegraphs.— Capt. E. Molineux, D.S.O., Indian Central Police Office. Specifications and forms of tender at the 

Army, has invented an apparatus for laying field telephone and tele- Office of Public Works, City Chambers, 64 Cochrane Street. 

graph wires at a rapid rate from horseback. (Continued on page 317.) 
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AN ELECTRICAL REVIEW OF TEE 
LOUISIANA PURCHASE EXPOSITION OF 1904. 


By R. BORLASE MATTHEWS, Wh.Ex., A. M. I. C. E. 


THIS Exposition closed its gates to the public, after what 
appeared to have been a financially and generally successful 
season. It was the largest, and probably the last of the 
attempts to bring together, at one place and 
time, representative examples of the world's 
varied industries, Commercial operations 
are being carried out on too great а 
scale, with too many variations, in these 
modern times to permit of anything like a 
fair representation of every class, and thus 
allow of the relative importance of com- 
peting industries being judged. 

The tendency in futnre will probably be 
to devote such exhibitions entirely to some 
special industry, instead of making the 
hopeless attempt of trying to include every- 
thing in one monster show. The president of 
the St. Louis Exposition, Mr. D. R. Francis, 
in his address of welcome to the members of 
the Electrical Congress, upheld this view, : 
and stated that, in his opinion, one of the 
early exhibitions would be devoted to elec- 
tricity. | 

It is extremely difficult. to judge of the 
value of such an exhibition from the exhibi- 
tor's point of view, as the' results are often 
80 indirect; and apparently disappointing. 
It is certainly very valuable from the point 
of view, that а certain number of visitors 


Fic. 2.—SwrrcHGEAB CONTROLLING Тңввк2,000-н.р. 
dii  Іхростіон Мотовв. | 


come there on business, and not merely for pleasure, 
and in inspecting the particular things they have 
come to see, their attention is often drawn to other 
devices, which otherwise they might not have come across. 
It also forms a central meeting place for engineers and 
capitaliste, enabling manufacturers to get in touch with 
them, and better explain the merits of their particular 


apparatus, 


Fie. 1.—WzsTINGHOUSE 2,000-н.р. TaaEE.PHasE Inpuction Motor: Datvin@ 
WORTHINGTON OENTRIFOGAL Pome, 111 rr. Шон. 


As indicating the state of the arts, the exhibition may 
have been, and undoubtedly was, a success in many depart- 
ments, but this certainly could not be said to be the case with 
the electrical industry. As an exhibition of American pro- 
gress in this direction, it was probably very good, but as 
regards that of the world at large, it could not be considered 


representative. This was, of course, chiefly due to the great 


"ra. 3.—Сюнавлг, ELEOTRIO THRER-PHaSR [NDUOTION ; 
Moros For Соттон ML DRIVING. ^ 


= 
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distance, and also to the high tariffs imposed by the United 
States on imported electrica! machinery. 

There were no great electrical developments shown that 
were not to be seen at the recent exhibitions at Buffalo 
and Paris though the details were greatly improved. It 
seemed almost as if the trust spirit were beginning to prevail 
and hold back electrical development to a certain extent, by 
the manufacturers purchasing inventions that were likely to 
interfere with their existing standards, and then simply 
letting them stagnate, in this way avoiding competition and 
maintaining good prices on their existing specialities. 

The influence of Mr. T. A. Edison on the American elec- 
trical industry is very marked, and still maintains a very 
important hold. The Association of Edison Illuminating 
Companies, representing the companies who are licensees 
under the Edison patents, which include the majority of the 
lighting companies in the United States, had brought 
together a very interesting exhibit of apparatus and photo- 
graphs connected with the inventions of Mr. Edison, much 
of which possessed great value on account of its history. 

Amongst the exhibits of special interest were :—the first 
commercial steamship electric lighting plant; the electric 
locomotive and trailer first operated in 1880; the apparatus 
used in conjunction with the earliest three-wire installation, 
which took place in 1883; a series of early experimental 
incandescent electric lamps mounted on mahogany bases ; 
an electrolier, the first ever made, fitted with the original 
lamps, which were placed in the inverted position which is 
now so familiar, but at the time of the design, in 1880, 
was novel; the positive and negative leads were covered 
with: red and blue coverings respectively. An old type 
chemical-meter was also shown. It is interesting to recall 
that, the first Edison central station for, incandescent electric 
lighting {established in the world! was that erected at 57, 
Holborn- Viaduct,j London, in 1881, which}commencedjopera- 


Fic. 5.—NaTIoNAL ELROTRIO Co. 1,500-kw. GENERATOR. 


tions in 1882. In 1887, 121 Edison central stations were 
supplying current to 330,180 lamps. 

The incandescent lamp is still made under licence from 
the patentee, with the result that the prices are higher than 
in England. A St. Louis incandescent lamp company had 
an operative exhibit, in which each stage of the manufacture 


was explained to the visitor by aid of the phonograph. 
Several of the methods and labour-saving devices used were 
a great improvement on those adopted in European factories 
of a similar nature. 

Very few polyphase motors were shown, since the Tesla 


Fie 4.— WAGNER SINGLE-PHASE ALTERNATING CURRENT 
REPULSION MOTOR. 


master patents, which completely cover such apparatus in 
America, are held by two firms alone, and do not expire until 
next year. There were evidences, however, that a number of 
other firms were preparing to put this class of machine on 
the market on the expiration of the patents, and then the 
polyphase motor in the United States 
will probably soon attain the prominence 
it already has in Europe. 

The Cascades, which were a very 
attractive feature of the exhibition, 
were operated by a plant consisting of 
three Worthington centrifugal pumps, 
113 ft. high, with 40-in. suction and 
36-in. discharge pipes. These pumps 
were direct connected to 25-cycle three- 
phase Westinghouse induction motors of 
2,000-H.P. capacity, which are said to 
be the largest of their kind yet built. 
Fig. 1 is a view of one of these 
motors. The total capacity of the 
plant was 5,400,000 gallons per hour. 

The motors were remarkable not only 
for their size, but also for their high 
efficiency and for the high voltage at 
which they were operated. Power was 
supplied from the Machinery Building. 
Neither step-up nor step-down trans- 
formers were employed, the power being 
transmitted direct. The primaries of 
these motors, which formed the stationary 
elements, were wound for 6,000 volts 
three-phase, 25 cycles per second, the 
rotor speed being 365 r.p.m. The соге 
was slotted to receive the winding, which 
was composed of copper strap threaded 
through partially closed slots, and 
retained in place by the overhanging 
tips of the teeth. The windings of 
the secondaries were made up of coils 
of copper strap arranged three-phase and 
connected through collector rings of the 
spider type to cast-iron grid resistances. 

Great care had to be exercised in 
starting up motors of such large capacity, 
so that the generating plant might not 
be affected. The pumps were kept filled with water when at 
rest, and connections were made to the city water mains, in 
order that they might be refilled should they chance to lose 
their water. At starting, the voltage at the generators was 
reduced to about 4,500, being gradually raised to 6,600. 
The large oil-immersed controllers were divided into 54 steps, 
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and were operated by hand. The starting was done 
throughout the Exposition without accidents, taking 
place very smoothly, the starting current being raised 
very gradually from about one-half to the normal 
current. Since the motors were situated in a very humid 
place, they were protected against the effects of moisture by 
circulating a continuous current through the windings when 
they were at rest. The switchboard was provided with 
high tension oil-immersed automatic circuit-breakers, and 
with ammeters and voltmeters. Ап illustration of the 
switchboard and controlling apparatus is given in fig. 2. 
Fig. 3 is a view showing the General Electric Co.'s 
three-phase induction motor, specially designed for use in 
cotton mills, The three-phase motor, on account of its 
property of constant speed, has been very successful in 
cotton mills, since the machinery used there is very 
sensitive to variations of speed. The continuous current 
motor has not been 
found so suitable on 
account of its altera- 
tions in speed when 
warmed up, and 
for other reasons. 
Single-phase 
motors, not coming 
under the  Teela 
patente, are manu- 
factured by a 
number of firms. 


making the motor 


employed. The 
General Electric Co. 
arrange the winding 
of the rotor во 
that it is left short- 
circuited, with an 
auxiliary winding 
placed upon the 
stator, which is con- 
nected to the line 
by means of а 
phase -splitting 
device, consisting of 
а Bpecially-con- 
structed condenser. 
This condenser 
serves the purpose 
not only of pro- 
viding the requisite 
phase difference for 
self - starting, but 
also of compensat- 
ing for the wattless 
current when the 
machine is running. 
The condenser 
consists of tinfoil 
and paraffi ned 
paper, and is placed 
in the base of the 
motor. A condenser is, however, rather an expensive and 
objectionable piece of apparatus for practical use, even under 
the best conditions. 

The Westinghouse Co. employ а short-circuited secondary 
winding without a commutator or other device, and intro- 
duce an auxiliary winding on the primary, depending опа 
displaced phase relation between the currents in the two 
windings, caused by the introduction of a non-inductive 
resistance in the auxiliary circuit for starting. The repulsion 
principle is adopted by a number of makers, the most im- 
portant concern being the Wagner Electric Manufacturing 
Co., of St. Louis, who make a speciality of single-phase 
motors, turning them out in very large quantities, for use 
not only on single-phase distribution systems, but also on 
three-phase, where one phase is used for the motor con- 
nections. This type of motor starts as a repulsion or series 
machine, having a coil-wound secondary provided with a 
commutator ; upon reaching full speed, an automatic cen- 
trifagal device comes into play, shori-circuiting che com- 


Еа. 6.—ALLISs-CHALMERS—BULLOCK 3,500-kw. GENERATOR. 


mutator segments, and at the same time lifting off the carbon 
brushes, the machine then running as an induction motor. 
The mechanical details seem to be well worked out, and the 
machine appears very efficient. Fig. 4 shows the general 
appearance of this machine. ! 

A very interesting feature is the development of the 
alternating current single-phase commutator type of railway 
motor as carried out by the General Electric Co. and the 
Westinghouse Co. The former company aim at a con- 
trolling system which will permit of the car upon which 
it is mounted being operated by alternating or continuous 
current, while the latter, though prepared to supply appa- 
ratus suitable for either system, prefer to install control- 
ling apparatus designed for the alternating current system 
alone. 
~» From the general extent, comprehensiveness and distribu- 
tion of{the exhibits of the two above-mentioned firms, the 
average visitor is 
led to believe that 
there are no other 
firms of any account 
in the electrical 
industry. These 
firms are во large 
and their under- 
takings extend over 
so wide а field 
that they seem 
almost like small 
trusts, and, like the 
trusts, apparently 
adopt the policy of 
buying out their 
more serious com- 
petitors. The exist- 
ing companies of 
smaller capitalisa- 
tion, however, hold 
an important posi- 
tion in the electrical 
industry, and are 
making their in- 
fluence felt. 

This condition 
of affairs prevented 
the display of' a 
number of different 
types of alternators, 
such as were shown 
at the Paris Expo- 
sition. 

The power ser- 
vice plant of the 
Exposition, which 
was described in our 
issues of Aug. 12th, 
1904, and Feb. 8rd, 
1905, comprised two 
Westinghouse and 
two General Elec- 
tric generators of 
2,000 Kw. capacity, 
the two General Electric machines being in the centre, 'T'hege 
sets ran at 83:5 r.p.m., and the current was generated at 6,600 
volts pressure and 25 cycles frequency. Fig. 5 shows a 
1,500-kw. generator, built by the National Electric Co., of 
Milwaukee, which supplied part of the power required 
for operating the large pumps, the immense streams from 
which flowed over the ornamental cascades in front of the 
Festival Hall, on the main plaza of the Exposition. Inei- 
dentally, this photograph also shows the unsightly type of 
roof construction adopted, which in many cases interfered 
with the larger exhibits, preventing an unobstructed view.. 

The r.p.m. of this set were 83, periodicity 25, and voltage 
6,600. The general design of the machine was such that, 
owing to the good ventilation, the temperature rise did not 
exceed 30° on the armature and magnets in a continuous run 
at full load, and 40? in a continuous run at 25 per cent. 
overload. The field poles were circular in section, which 
allowed of more efficient cooling than was the case with other 
shapes; this shape of pole meant a machine) of larger 
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diameter, which would also be more expensive were it not 
for the fact that the designer had not to keep the temperature 
rise so mnch in view, and во could adopt а cheaper general 
design. A distributed form of winding was used, with open 
slote, which gave a low inductance, and therefore, as the 
load increased, only a small increase of exciting current was 
required. The reacting effects of lagging current were also 
minimised, thus improving. the regulation on loads of low 
power factor. 

„The Big Reliable was the name given to the 5,000-H.P. 
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Fia 7.—Совтіз 2,000-kw. TuRBO-ALTERNATOR, WITH CONDENSER BENEATH. 


Allis-Chalmers engine and Bullock generator (fig. 6), which 
was used to supply the power for the decorative lighting of 
the Exposition buildings and grounds. The engine was 
remarkable as being the largest single engine yet built for 
alternator driving; engines of this size are usually of the 
twin type, erected one on each side of the generator. The 
capacity of the generator was 3,500 KW., voltage 6,600, 
cycles 25, 8375 r. p. m. 

The speed of this set was regulated from the switchboard 


by putting in operation a small motor mounted on a lever 
attached: to the governor balance weight, which acted as an 
additional weight—by its rotation, sliding itself along the 
lever to the required position. | | 

It will. be noted that all these alternators were of the 
revolving field: type, as this is the usual American practice 
for general all-round work, best meeting the requirements of 
suitability for large currents, very high voltages and varying 
power factors. Good regulation is another feature insisted 


on, which mast be carried «ut without the aid of any 


auxiliary automatic devices. Also the wave form must 
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Fia. 8.—HaxipTON-HoLzwaRTH Steam TURBINE AND BULLOCK 1,000-кӯ. ALTERNATOR. 


approach a sine curve. ll! of these features are! more 
easily obtained from a machine of the revolving field type. 
The general appearance and design of all these machines do 
not differ very greatly from each other, and во they do not 
offer such an interesting comparison’as was afforded at the 
Paris Exposition. They are, however, an indication of the 
large size of modern electricity generators and prime movers. 
Large as these are, they appeared small alongside the full 
size model, built in plaster, of the armature of-the 5,000 KW. 
Westinghouse generators built for the elevated and subway 
| train service in New 
York City, which was 
used as an entrance 
| arch to the main 
"ШМ, ] | service generating 

^ plant. This armature 
Stands 35 ft. high. 

A feature which 


1 Ç received special atten- 
27 fo tion was the turbo- 
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alternator. Of these, 
machines were ex- 
hibited of the West- 
M Ба inghouse-Parsons, the 
` Curtis, the Holzwarth- 
Bullock and the De 
Laval types. 

The Westinghouse 
Co. had one of their 
smallest turbine units 
in operation, namely, 
a 400-Kw. machine, 
They claimed that this 
set had been kept 
turning throughout the 
whole time the exhi- 
bition was open, 
without a hitch. A 
similar machine was 
shown open for in- 
spection, so that the 
construction might easily be seen; this was a good idea, and 
attracted a good deal of attention. The generator was 
wound for three-phase, 60-cycle current at 440 volts. 

The Curtis turbine, having a capacity of 2,000 Kw. at 750 
r.p.m., and wound for three-phase, 25-cycle current at 6,600 
volts, was of the latest type, fig. 7, having the surface con- 
denser mounted directly underneath and as a part of the 
machine itself, thus greatly economising the space required 
by the auxiliary apparatus. The speed was kept constant by 
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aid of electrically-controlled admission porte of the latest 


ty pe. , | А | | i 
The Hamilton-Holzwarth turbine (fip, 8) was of the 


Rateau type, of 1,500 H.P., direct connected to a Bullock 
1,000-Kw. alternator, running at 1,500 r.p.m. The turbine 
casing was divided into two parts, one for the high-pressure, 
and the other for the low pressure steam. In the event of 
an overload, steam could be admitted direct through & 
nozzle into the low-pressure casing. | 

À number of turbines of the De Laval type were in opera- 
tion in the Mining Gulch, and ^ne was also shown 
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in connection with the Bullock Co.'s exhibit. These were 
all of small size, ав is necessitated by the exceptionally high 
speed at which they run. One of the wheels was shown 
apart from the casing, and it was noteworthy how small it 
was wheu compared with the output obtained by its use as a 
rotor. The nicely-finished spiral reduction gears were а 
good example of modern machine work. 

It was very interesting thus to have the principal turbines 
of the present time collected together in this way, affording 
& good opportunity for comparison. The Curtis turbine 
seemed to present the best appearance, possibly on account 
of its height and length being more in proportion than was 
the case with the Westinghouse and Holzwarth types.. 

(To be continued.) 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
(Continued from page 312.) 


Gloucester.—March 16th. Boilers, 600-Kw. generator, 
condensing plant, piping, feed pump, &с., for electricity supply 
- extensions. See "Official Notices” to-day. 


Hull.—March 1st. Mains and cables for one year. See 
“ Official Notices February 17th. 


II ford.— February 27th. Coal, meters, cables, lamps, &., 
for one year. See Official Notices February 17th. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton -crane, car traverser, and workshop tools, 
for the Municipal Council. See ' Official Notices" December 30th. 


King’s Lynn.—February 28th. One 200-Kw. steam 
dynamo, condenser, pipes, &c. . See “Official Notices” February 
17th. 


Leeds.—March 14th. Rotary converters, transformers, 
and switchboards for two sub-stations. Bee Official Notices " 
to-day. | | 

Lowestoft.—March 9th. One water-tube boiler with 
superheater, brickwork and accessories, and pipework. See Official 
Notices” February 17th. 


Manchester.—March 6th. Stores, &c., for the Tram- 
ways Department. See “ Official Notices” to-day. 


Newport (Mon).—March 6th. 300-Kw. continuous 
current tramway generator; 200-kw. continuous current steam 
balancer; one (straight tube) water-tube boiler and superheater ; 
marble switchboard ; extension of switchboard gallery; general 
stores including lamps, carbons, engine room stores and electrical 
stores &. See "Official Notices February 17th. 


Porto (Portugal).— March 15th. The Town Council 
has opened a competition for the concession for the exclusive right 
of working the tramways for the collective transport of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Salford.—March 4th. Alterations to batteries. See 
" Official Notices " February 17th. 


Shanghai. — March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
от single. See “Official Notices” October 14tb. 


Spain.—March 1st. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until March 1st for the 
concession for the establishment and working of a telephone 
exchange in Albacete. Particulars may be obtained from, and 
tenders are to be sent to, La Direccion General de Correos y Tele- 
grafos, Carretas, 10, Madrid. 


Spain.—March Ist. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until March 1st for the 
concession to establish and work an interurban telephone line 
between Barcelona and Martorell Particulars may be obtained 
iom B Direccion General de Correos y Telegrafos, Carretas, 10, 


South Shields.—March 13th. Boiler, two vertical 
engines and 550-&w. traction generators, and traction switchboard 
for the Corporation. Bee “ Official Notices " February 10th. 

Willesden.— February 28th. Maintenance of telephones 
for the D.C. Bee “Official Notices" February 17th. 

Wimbledon.—March 4th. Stores for the electricity 
department. Bee “ Official Notices " February 10th. 

Wrexham.—March 10th. Supplies for the Electricity 
Department. See “Offcial Notices" to-day. 


Yarmouth,— March Ist. Two water-tube boilers, and a 
800-Kw. steam alternator. Вее “Official Notices” February 17th. 


OLOBED. 


Battersea.— The B.C. has placed an order with Messrs. 
Babcock & Wilcox, Ltd., for three water-tube boilers at the 
generating station, similar to those already erected there and fitted 
with chain grate stokers, for £3,600. 


Bournemouth.—The T.C. has decided to accept the 
tender of Mesers. J. G. White & Co. to lay the tramway line 
between Pokesdown and Christchurch, at £38,964. 


Dartford.—The U.D.C. has renewed the contract with 
Messrs. E W. Gibson & Oo. for free wiring for a further period of 
six months. 


Glasgow.—The Sub-Committee on Stores of the Corpora- 
tion Tramways bas recommended for acceptance the following 
offers:— — 

The Lorain Steel Co., special track work. 
Messrs. Estler Bros., trolley bases. 
Messrs. Brecknell, Munro & Rodgers, trolley poles. 
J. Patter & Co., Ltd., teak flitches. 
 Hadfield's Steel Foundry Co., Ltd., emery grinder. 
A. Braud & Co., Ltd., canvas. 
Callender's Cable & Construction Co., Ltd., telephones, cable. 


 Hammersmith.—The B.C. has received the following 
tenders for cables :— 


Western Electric Co. . (accepted) .. 

Callender's Cable & Construction Co., Ltd. e. | 
W. T. Henley's Telegraph Works Co., Ltd. oc 4d 
British Insulated & Helsby Cables, Ltd. ee. 1 
Electrical Co., Ltd. M А Е 1 
Siemens Bros. & Co., Ltd. 
St. Helen’s Cable Co., Ltd. .. T 
W. T. Glover & Co., Lid. | .. ... эе: „„ 41,812 2 


Lancaster.—It was decided at the meeting of the 
Corporation on February 22nd to purchase two additional cars 
from the British Westinghouse Co., at £570 per car; and to accept 
the tender of Mr. W. Constable, of Bradford, for advertisements in 
the cars at £26 per running car. A sub-committee is recom- 
mending the use of motor-omnibuses for districte not yet supplied 
with the electric cars. 


_ Rothesay.—The contract for the excavations, track and 

ent way work in-oconnection with the extension of the car 
System to Ettrick Bay has been let to Messrs. Dick, Kerr & Co., 
Ltd., for £15,767. 


Poplar.—The Electricity Committee received the follow- 
ing tenders for the installation of an additional boiler, &. :— 
No. 1 SCHEME. 


ма 
о 
© сл сэ мь с) о соо 


Babcock & Wilcox.. T .. £2,402 
Btirling Boiler Со... T: e xs . 2,161 
No. 2 SCHEME. 

Babcock & Wilcox.. T ie T is 5 . . £2,112 
Stirling Boiler Co. (accepted) a А - .. 1,950 


For the installation of a pump capable of discharging 10,000 
gallons per hour :— 


G. & J. Weir, Ltd. (tandem compound) (accepted). .. #945 
Evans & Co. (beam compound) .. i Pi 988 .. 255 
Clarke, Chapman (tandem compound) e ee .. £50 
Pulsometer Engineering Co. (compound) “> ee 145 


Sheerness.—Mesers. Johnson & Phillips have secured 
the contract from the Admiralty for two direct-current dynamos for 
the Bheerness Dockyard. 


Yarmouth.—The T.C. has accepted the following 
tenders in connection with the Gorleston Tramways :— 
Brush Electrical Engineering Co., Ltd., cars, £5,646. 
British Electric Equipment Co., overhead equipment, £2,357. 
Messrs. Dennis & Co., rail-bonds, £480. 
Messrs. T. Small & Co., 500 tons granite setts, £1 06. Gd. per ton. 


Explosion on a Submarine.—The recent accident to 
Submarine A 5, while lying in Cork Harbour, was the subject of a 
coroner’s inquiry on Saturday last. From the evidence 
given, it was surmised that the explosion of petrol vapour was 
caused by an electric spark, although where the latter occurred was 
undecided. It appeared probable that the presence of petrol vapour 
was unsuspected by the crew when they operated the electrical 


apparatus. 


Institution of Mechanical Engineers. — In the 
report submitted at the annual meeting held at Btorey's Gate last 
week, it was announced that the total number on the roll of the 
Institution at the end of last year was 4,477, which showed a net 
gain of 266. During 1904 no fewer than 460 candidates were 
elected. Having regard to the higher standard of qualifications 
now required, the members were congratulated on this increase in 
the numbers. It was stated that the first report by Prof. David 8. 
Capper to the Steam Engine Research Committee had been com- 
pleted, and that the Alloys Research Committee, under the chair- 
manship of Bir William H. White, had continued its work at the 
National Physical Laboratory. It was announced that Mr. 
Edward P. Martin (Dowlais) had been elected President for the 
ensaing year. 


Ld 
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FORTHCOMING EVENTS. 


To-day's Arrangements.—At 5 p.m. Physical Society. Meeting at the Royal 


College of Science. 

At 7.80 p.m. I. E. E. (Manchester Students). Mr. Buttenshaw on 
„% Metallography.” 

At 7.80 p.m. N.E. Coast Institution of Engineers and Shipbuilders. 
310 plication ol Electricity to Industrial Purposes,” by Mr. J. F. C. 
Snell. 

At 8 p.m. Electro-Harmonic Society. Concert (Ladies' night) at 
King's Hall, Holborn Restaurant. | 


Saturday, February 25th.—Association of Enginecrs-in-Charge. Dance. 

At 2.80 p.m. I. E. E. (Students). Visit to tho Great Northern and City 
Railway. (Meet at Moorgate Station ) 

At3p.m. Visit to the G.P.O. Central Telephone Exchange. 

Monday, February 27th.—At 8 p.m. Society of Arts. Internal Combustion 
Engines," by Mr. Dugald Clerk. (Lecture III.) 

Tuesday, February 28th.—At 17.30 p.m. I. F. E. (Manchester). Mechanical 
Construction of Steam Turbines,” by Mr. W. J. A. London. 

Wednesday, March 1st.—At 7.80. I. E. E. (Students). Discussion on“ The 
Gas Engine v. The Electric Motor Tor Small Workshop Driving.“ 

At 8 p.m. Institution Civil Engineers. Discussion cn * Surface- 
Condensing Plants, and the Value of the Vacuum Produced," by 
Richard William Allen. 

Thursday, March 2nd.—At 8 p.m. Civil and Mechanica] Engineers’ Society 
„Engineering Expert Evidence," by Mr. J. F. Reade. 

At 8 p.m. I. E. E. Extraordinary meeting. Type setting by Tele- 
graph," by Mr. Donald Murray. (Discussion.) 

AtS p.m. Chemical Society. Meeting. 

At 8.15 p.m. Röntgen Society. Discussion on "The Necessity of 
Accurate Measurement in X Ray and High Frequency Work," To 
beopened by Dr. W. D. Butcher. 

Friday, March 8rd.-- At 8 p.m. Junior Institution of Engineers. *'* Possible 
Improvements in Lccomotive Practice," by Mr. W. Longland. 

At 9 p.m, Royal Institution. Recent Advances in Wireless Tele- 
graphy," by Mr. C. G. Marconi. 

At 7.80 p.m. N.E. Coast Institution of Engineers. Consideration of 
present Board of Trade HRcegulgtions for Certificated Marine 
Engineers. 

Saturday, March 4th.—At 7.30 p.m. Glasgow Technical College Scientific 
Society. Steam Generators and their Failures,” by Mr. G. Nees. 

Friday, March 10th.— At 6.45 for 7 p.m. I. E. E. (Manchester). Annual Dinner 
at the Midland Hotel. 


THE ELECTRICAL VOLUNTEERS. 


Тнк following orders have been issued for next week :— 


Monday, February 27.—" A" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Tuesday, February 28.— B ” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. Lecture on “ Electric. Lifts,“ by C. S. M. Cooper, 8 p.m. 

Wednesday, March 1.— Instructional drill, headquarters, 8 p.m.; plain 
clothes; rifles without slings. Submarine mining class, 6—9 p.m. Exami- 
nation “C” and ** D" Companies for “А ” badge, 7.30 p.m. Latest date for 
rendering names of those desirous of attending Easter Camp extended to 
March 20th. 

Thursday, March 2.— С” Company. Recruits’ drill, 6 p.m. ; technical in- 
struction, 7 p.m. 

Friday, March 3.—'" D" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture, Some Interesting Facts about Iron and 
Steel,“ illustrated by lantern slides and experiments by Lieut, W. H. 
Merrett, 8.30 p.m. 

Saturday, March 4.—Weck-end class, 

З J. H. S. l'uirrirs, Captain, 
For O. C. E. E. R. E. (V.) 


NOTES. 


The B.A. in South Africa.— Тһе annual meeting of 
the British Association for the Advancement of Science, is to be 
held in South Africa this year, so that its doings will not excite the 
same interest in the minds of the public at home as they do under 
ordinary circumstances, From London to Cambridge in 1904, was 
a step compared to the journey that will have to be undertaken this 
year. The meeting is to open at Cape Town on August 15th. Most 
of the officials and members who are undertaking the trip will leave 
Southampton on Saturday, July 20th, but some will start a week 
earlier. The sectional meetings will be held in Cape Town for 
three days, and in Jobannesburg for another three. Including 
visits to a large number of places of interest, the tour will last 
about 70 days. The president for the meeting is Prof. G. H. 
Darwin. Prof. A. R. Forsyth will preside over the deliberations 
of the Mathematical and Physical Science Section, and Colonel 
Sir Colin Scott-Moncrieff will be chairman of the Engineering 
Section. Among the lectures, for which arrangements have been 
made, will be one on “Physics” by Mr. C. V. Boys, at Cape Town ; 
one by Mr. F. Soddy on ''Radio-activity " at Durban; one by 
Prof. Ayrton, delivered at Johannesburg, on “Distribution of 
Power; and at Kimberley Bir William Crookes will discourse on 
"Diamonds" A fuller account of the proposed doings appeared 
in the Times on February 2nd, 1905. 


The King and the Cables.—We read in the Times for 
Wednesday that the King travelled by motor-car to Windsor Castle 
on the previous day and alighted at the Royal Gardens, where he 
spent some time inspecting the improvements. His Majesty then 
drove through the grounds into the grand quadrangle, around the 
south and west sides of which several labourers were making a 
trench for the reception of the cable which the Western Electric 
Co. is about to lay for the electric lighting of portions of the 
Castle. 


Appointments Vacant.— Electrical engineer for the 
Government of British Honduras ($1,500); permanent way super- 
intendent of Blackburn (50s.); engineer-in-charge (£104) and 
switchboard attendant (30s.) for Bermondsey. 


о + 


e. 

Nernst Lamps for Street Lighting.—One of our gas 
lighting contemporaries seems to be sadly perturbed because the 
Wilmslow Council has adopted street lighting by Nernst lamps 
in place of gas lighting. Now we should have thought this а 
small matter indeed, and not worth making so great a fuss 
about, but we must suppose that there has been a reaction in 
gas lighting matters since the excitement of the great exhibition 
and the lack of news relating to gus progress has apparently com- 
pelled our contemporary to spread itself out at full length about 
a comparatively paltry contract which gas has lost. But we 
should not object to our contemporary filling its pages with 
matter of this sort if it would only stick to the true facts of 
the ease. and not hunt about for suggestions that the contract 
has been obtained unfairly. It pretends to know that “a small 
party of councillors superficially tested the Nernst lamps in 
comparison with the flat flame and incandescent gas “one 
Sunday night." We, however, happen to know that the whole 
of the councillors were present with the exception of two, and 
that the inspection took place on a Monday. The mistake in 
day is a small detail, but it seems to represent our contempo- 
rary's standard of accuracy ip connection with the whole matter. 
However qualified or otherwise the Wilmslow Councillors may 
be to form an opinion respecting the relative failings of in- 
candescent gas mantles and Nernst electrolytic lamps for street 
lighting, they were all able to see that the estimates showed 
that with the latter they would effect an annual saving of 
£20 s. And if we couple this to our contemporary’s statement 
that they have “adopted a certainty for an uncertainty? (ride 
reprint in local press), what more could we ask them to do? 
They get what the gas advocate himself calls a certainty, at a 
reduced cost. Every resident in a street. illuminated with 
Incandescent gas finds the darkness made visible by broken 
or exhausted mantles at times, wind or no wind. It is this 
“uncertainty ” that Wilmslow has decided to do without. 


Electricity in Coal Mines.—Mr. John Gerrard, chief 
inspector of mines for the Manchester and South-East Lancashire 
district, stated, at a meeting of the Manchester Geological and 
Mining Society last week, that an official code regulating the use of 
electricity in mines had been agreed upon, and wonld shortly be 
published. Mr. Gerrard (president of the Society) stated that the 


object of the new rules was to ensure а maximum of safety in - 


working. The employment of electric current as а motive power 
in and about mines is extending considerably in the Lancashire 
district. 


Institution Notes.—At а mecting of the Glasgow Local 
Section of the Institution of Electrical Engineers on 14th inst., 
the discussion on Mr. Maxwell's paper on Street Arc Lighting 
was continued. Mr. W. A. Cbsmen, the chief engineer of the 
electricity department, sent а written contribution, in the course of 
which he eaid that while the gas engineers a few years ago insisted 
that street lighting was a very poor business, they now strenuously 
rer isted the progress of electric lighting in our streets. Gas 
engineers contended that although the electric arc gave brilliant 
illumination in its own immediate vicinity, the middle region 
between two arc lamps was poorly lighted, and yet at the same time 
it was evident that they were doing all in their power to imitate 
the electric arc by bringing out a gas lamp of bigh candle power. 
There was plenty of work for their gas friends to do. Let them 
confine their energies to the side streets where no electric mains 
were laid and substitute incandescent gas mantles for the {lat flame 
burner, so that at any rate the light might be suflicient to prevent 
evening wanderers from coming into accidental collision with the 
lamp pillars. In main streets Mr. Chamen was sure the arc would 
continue to the used. 

At а recent meeting of fhe Leeds University En- 
gineering Society, Dr. J. T. Nicolson read а paper -ən 
„High-Speed Tool Steel and the Lathes for its Use." He explained 


that he did not intend to deal во much with high-speed cutting 


steel as with the forces ехегсіғей during the operation of cutting. 
He alladed to the discovery that tool steel may advantageously be 
heated up to 2,000° F. if properly cooled afterwards. He analysed 
the form of a chip cut at dead slow speed, and showed precisely 
wbat happens at the point of the tcol. Experiment and observa- 


tion show that 70° is the most effective angle of sharpoess, and that 


to work st high speed, within certain limits, is conducive 
to the life of a tool. At slow speeds it is the point of the 
tool that does the work, but at higher speeds the point is kept cool, 
and the work is done behind the tool point. The lecturer described 
the dynamometer used in measuring the forces exercised in all 
directions during cutting. It has been found that stress ів cons'ant, 
whatever the area cut; tbat the force required to sustain the tool 
when taking a cut depends upon the point of the tocl, quite apart 
from the form of the cut, and that the force does not depend on the 
speed of cutting. Dr. Nicolson then proceeded to give particulars 
of lathes, which be considered most effective and economical. 

Ata meeting of the members of the Birmingham Section of the 
I. E. E. on 15th inst, Mr. A. C. Anderson tead a paper on the 
“ Application of Electricity to Mines." 

The Leeds Branch of the I. E. E. on 16th inst., heard a paper on 
“Tramways Permanent Way Construction and Maintenance," by 
Mr. James Lord, of Halifax. 

Tbe annual dinner of the Manchester Section of the Institution 
of Electrical Engineers is to be held on the 10th prox., at 6'45 for 
7 p.m., at the Midland Hotel, Manchester. 


The Electrical Standardising, Testing and Training 
Institution.—Prof. C. A. Carus-Wilson, M.A., M. I. E. E., will com- 
терсе la special course of lectures to the senior students of the 

bove Institution on Monday, March 6th, upon Direct : Current 
otor Construction." 
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Third-Rail Fatality,—On Monday the body of a 
young woman named Agnes Maughan was found lying stretched 
across the live rail, on the New Bridge Street and Tynemouth 
branch of the North-Eastern Railway between Backworth and 
Monkseaton stations.  Deceased was 18 years of age.  Earsdon 
Grange level crossing is situated about 20 yards from where the 
body was found. There were marks of burns on the wrists, but the 
body was not otherwise seriously marked. A train was signalled, 
and deoeased was conveyed in it to Monkseaton, where life was 


found to be extinct. 
London County Council.—At a meeting of the 
Council on Tuesday, the Parliamentary Committee presented a long 


report in respect of the electric lighting Bills promoted in the 
urpose of securing large and extended 


current session for the 

powers for supply in bulk, exemption from the purchase clause of 
the Act of 1888, and other,matters. In the opinion of the Com- 
mittee, the powers sought by the companies were such as to con- 
stitute a serious menace to existing and future municipal supply 
andertakings, and they were persuaded that the magnitude of the 
proposals, the overlapping powers sought, and the general reversal 
of the conditions now applying to London, left the Council no 
alternative bat to oppose the Bills. Although the object of the 


two new bulk supply companies might not be to establish a mono- 


poly, it must inevitably result in that, and the existing companies 
had introduced Bills mainly, it would appear, in self-defence. It 
was obvious that a supply for power purposes, and also for the 


lighting of premises furnished with power, could leave in the hands 
of the existing authorities, only the residue of the custom. The 


Committee proposed to report further on the question at a later 
date after receiving reporta from the chief officers, and in the mean- 
time petitions were being presented against the Bills. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 

technical or the commercial side of (he profession and industry 
also electric tramway and railway officials, to жы readers of {М 
ements 


ErnngorBICAL RmviEW posted as to their mov ; 


Central Station Engineers.—The Electric Light Com- 
mittee of the Coventry Oorporation bas reconsidered the appli- 
cation of Mr. J. A. JECKELL, the manager of the Electricity 
Department, for an increase of , &nd has decided to adjourn 
it until after the issue of the balance-sheet for the past year’s trading. 
This is considered by many to be unfair, inasmuch as Mr. Jeckell 
was, at the time of his appointment, distinctly promised an advance 
if he converted the concern from a loss to a profit, and this he has 


accomplished. 
Mr, C. F. BurLEB, A. M. I. E. E., managing engineer to the North 
po 


Metropolitan Electric Power Supply Co. at their Hertford power 
station, has been promoted to а similar position at the Welliug- 
borough power station of the County of Northampton Electric 


Power and Traction Co. 

On Tuesday last week the staff of the Heston and Isleworth Elec- 
tricity Works met to make a presentation to Mr. J. R. WIrsox, shift 
engineer, on the occasion of his marriage. Mr. Bond, chief engi- 
neer, asked Mr. Wilson to accept the present, a quarter-chime clock, 
as an evidence of the good feeling which existed in the works. Mr. 
Bykes, chief assistant engineer, asked Mr. Wilson to accept for his 
wife a pair of silver serviette rings, also from tho staff. 

Salford T.C., on February 15th, adjourned to the March meeting 
the following increases of salary recommended by the Electricity 
Committee:—Mr. C. D. Тате, electrical engineer, from £700 to 
4750 per annum; Mr. E. H. L. DicksoN, mains superintendent, 
from £250 to £275; Mr. J. CorriNsGE, mechanical engineer, from 
£182 to £208; Mr. H. Davipson, engineer-in-cbarge, from £160 to 
£170. The following tramway officials’ salaries were increased :— 
Mr. E. Harron, general manager, from £500 to £550; Mr. G. W. 
HALFOBD, chief clerk, from £200 to £225; and Mr. C. H. CHESTER, 
traffic superintendent, from £200 to £220. 

| Warrington T.C. has, by 15 votes to 13, rejected а recommenda- 
tion by the Electricity and Tramways Committee, that the salary 
of Mr. J. TELFER, tramways manager, should be increased from 
£120to £140 per annum. Other recommended increases of salary, 
"iz, Mr. F. V. L. МАттнл1з, electrical engineer, from £250 to £300 a 
year, Mr. F. W. Porse, assistant electrical engineer, from £156 to 
£169, and Mr. W. E. Rocrns, mains engineer, from £130 to £143, 
were referred back to the Committee. 

Hastings T.C. on Friday decided, on the recommendation of the 
ty Committee, to allow the borough electrical engineer to 


Electrici 
take a articled pupils instead of two at any one time until July 


6th nex 

The Stalybridge, Mossley, Dukinfield and Hyde Joint Tram- 
Ways and Electricity Board bas increased the ealary of Mr. R. 
engineer, from £350 to £450 per annum, and that of 


LACK MOR®, 
Mr, F, BcHOFIELD, commercial manager, from £250 to £300 per 


annum. 
hat W. W. Axston, second engineer-in-charge at Bermondsey, 
" 1710 appointed chief assistant engineer to the West Bromwich 
б ectricity Department. Mr. Н. В. Suurtes, third engineer-in- 
^ агре at Bermondsey, bas been promoted to the vacancy caused by 
wüeparture of Mr. Alston. 

А Eursox, work s superintendent at the Maidstone Cor- 
: us E lectricity Works, has left to take up а more important 
р ment with the Mexican Gas and Electric Light Со, Ltd. 

е Wishaw T.C. has appointed Mr. Eanst F. Сах, assistant 


ectrical engineer at Hamilton, to be borough electrical engineer. 


The Battersea Borough Council appointed, on Wednesday, Mr. 


W. A. Кюмм, chief assistant electrical engineer, Battersea, to be chief 
There were 63 candidates. The final voting 


electrical engineer, 
was:—Mr. Kemm, 27; Mr. A. H. Foyster (Edinburgh), 18; Mr. 
John McMillan (Falkirk), 1. 

Mr. H. Мовгвү Lawson has resigned his present position as 
assistant electrical engineer to the Bournemouth Corporation Tram- 
ways Department. On Friday, February 17th, Mr. J. Bulfin, 
borough electrical engineer of Bournemouth, presented Mr. Lawson 
with a gold albert on behalf of the generating station staff. 


Tramway Officials,—On Friday last Mr. F. GILL, 
senior cash clerk (who is severing his connection with the Hudders- 
tield Corporation Tramways after 21 years’ service), was presented 
with a gold curb albert with engraved medal attached. Mr. R. H. 
Wilkinson, general manager, presided, and was supported by Mr. 
T. Hartley, traffic superintendent, and other heads of departments. 
Mr, I. Pogson, motorman, one of the oldest employés, made the pre- 


sentation. 

The Recreation Olab, in connection with the Electrical Engi- 
neers’ Department of the Hull City Tramways, held its first 
smoking concert on Friday, February 17th. Mr. J. WILKINSON, 
M. I. E. E., was in the chair, supported by Messrs. W. T. Robson 
(chief assistant engineer), D. Joys, T. Palmer (secretary) and others. 
The chairman said that the future of the tramways ia Hall looked 
very bright, and when the proposed extensions were finished, many 
more men would be employed. The toast of Тһе Mayor" (Alder- 
man F. Larard), who is president of the Club and chairman of the 
Tramways Committee, was responded to with musical honours. 
The club has only just been inaugurated. The attendance at the 
concert was 250. | 

The Bradford City Council bad a lengthy discussion the other 
day, in the course of which a good deal of ill-feeling was given 
vent to on a resolution moved by Mr. Swithenbank that Mr. O. J. 
SPENCER, the tramways manager, be requested to send in his resig- 

Mr. Spencer 


nation, and that another manager be advertised for. 
was appointed in 1898 at £150 per annum, and his salary was raised 


year by year, until in 1903 it was increased to £700. From what we 
can gather, the chief offence with which Mr. Spencer is charged is 
his putting in for the Newcastle appointment. Mr. Spencer's last 
agreement with Bradford bas five months to run. The resolution 
was defeated by 31 votes to 16. Really the ways of some municipal 
councillors are hard to understand. То suggest that а Corporation 
official may not put in for an appointment. somewhere else until 
his existing agreement has run right out is the very height of 


absurdity. 

The following increases in the salaries of officials in the Tram- 
ways Department are propcsed by the Highways Committee of the 
London County Council :—Mr. J. WaLiinG, permanent way engi- 
neer, from £450 to £475 a year on April let, 1905, and to £500 a 
year on April 1st, 1906; Mr. Н. VoRLEY, accountant, from £350 to 
£400 a year; Мг. H. HorraNp, pay master, from £250 to £280 a 
year; Mr. О. R. Јоннвон, assistant traffic manager, from £235 to 
£250 a year; and Mr. J. GLOVER, superintendent of claims, from 


£225 to £250 a year. 

General.—On February 13th, at the works of Messrs. 
Willans & Robinson, Mr. Ra4rPH W. Вівкетт, electrical engi- 
neer to the company, was presented with a watch and a spirit cabinet 
from the staff and workmen as tokens of esteem on his leaving the 
Ferry Works. Mr. G. F. L. Clayton East, general manager, made 


the presentation. 

On Thursday, 16th inst, as hon. secretaries to the Musgrave 
Heaphy Testimonial Committee, Messrs. 8. G. C. Rassell and 
Albion T. Snell travelled to Brighton, and presented the gold watch 
and chain, album of signatures and engrossed address, to Mr. Mus- 
GRAVE HEAPBY, as arranged at the meeting of subscribera held on 
27th ult. Mr. Heaphy, in acknowledging the presentation, referred 
to the great honour that was done bim by the presentation of such 
an address and testimonial, emacatiog from both the electrical and 
insurance professions as well as from the Pbonix Assurance Co. 
He wished the deputation to express to all concerned the intense 
gratification and pleasure their extremely kind and sympathetic 
action had given him. Ав long as he lived the address and testi- 
monial would be to him the source of the greatest pride aud satis- 


faction. | 
It is stated that Mr. Manconrs marriage will take place iu 
London on March 16th at the Roman Oatholic Church of St. 


George's, London. 
Obituary.— English electrical men who took part in last 
year's Institution visit to Bt. Louis, will learn with deep regret of 
the sudden death of Mr. E. H. MULLIN, a well-known American 
technical journalist, to whom they were indebted for many kind- 
nesses during the time of their stay on the other side. Mr. Mullin 
was born in County Tyrone, Ireland, ín 1859. For many years he 
was engaged in literary work on some leading newspapers in the 
States, but he had a leaning toward technical journalism, in which he 
achieved great distinction. In 1898 he became head of the Pub- 
licity Department of the General Electric Co. of America. Не had 
for many years taken part in the conventions of electrical and 
other technical bodies, and at the time of the Bt. Louis Inter- 
national Electrical Congress he carried out some excellent organisa- 
tion duties in connection with the special train to St. Louis, in 
which tbe American Institute and 80 many foreign visitors made a 
circuit of the country. The members of the British party, recog- 
nising under what a deep debt of gratitude they stood in relation 
to Mr. Mullin, presented a handsome silver service to him and Mrs. 
Mullion before their return home. Mr. Mullin died suddenly on 
January 25th while sitting at home reading. Heart disease was 


the cause. 
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ELECTRICITY SUPPLY ACCOUNTS. 


Тнв returns of the Liverpool electric supply 


Liverpool undertaking given herewith, are for the finan- 
Municipal cial year just completed; asin previous years 
Electricity the department maintained а steady and 

Supply. satisfactory progress. The units sold during 


the past five years have been a8 follows :— 
1900, 11,564,335 unite; 1901, 20,018,142 units; 1902, 23,186,083 
units; 1903, 26,015,062 units; &nd 1904, 29,333,623 units. During 
the year an additional £30,000 revenue was earned with only £1,000 
extra working expenditure; the gross profit, of course, pro- 
portionately benefited, and after meeting financial charges, &>., some 
£44,000 balance remained to the good. This was disposed of, as 
to £16,286 to the reserve fund, £11,290 to renewals, and a ocon- 
tribution to the rates of £16,934. The total amounts credited to 
reserve and renewals stand at £75,557 and £59,327 respectively. 
An analysis of the working costs is appended below. d 
The prices charged are :— Private lighting, 37d. and 3d. per unit, 
for up to and above 3,000 units consumption per quarter respec- 
tively; power, 2d. and ljd. per unit, on similar terms to the 
lighting; traction, 112d. per unit plus 5 per cent. for each 1s. paid 
for coal in excess of 5s. per ton; public lighting, 2d. per unit. The 
resident electrical engineer is Mr. Alfred Clough, A. M. I. O. E. 


GENERAL STATEMENT. 


For year ending December 81st— 1904. 1908. 
Total capital expended #06 оо ses £1,718,713 £1,553,808 
Number of units sold— 
Private supply - - . 10,069,856 8,697,474 
Public lighting... T ios iss 284,634 274,837 
Traction... ies vis sid . . 18,979,133 17,042,751 
Total number of units sold .. 29,333,623 26,015,062 
Equivalent No. of 8-0.р. lamps conn 583,430 525,812 
H.P. of motors connected ... eU cade — 4,234 
Number of public lamps aise TN 189 189 
Maximum load in W. vss : 14,093 12,600 
Revenue Account— 
Gross revenue ... sus ses „ £236,404 £206,311 
» expenditure  ... aug ses £99,800 £98,775 
» profit sue coe „ £196,604 £107,536 
Average price obtained per unit— 
Private supply iss ees 585 3:3d. 33d. 
Public lighting às E 208. 2 0. 
Traction гай ds exe 1°16d. 11а. 


REVENUE AOOOUNT FOR YEAR ENDING DECEMBER 318т, 1904. 
Gross revenue ... - Ж .. £236,404 = 1'944. per unit, 


Үовкв Costs, &c. 


1903. 
Gross. Perunit. Per m 
Coal ees wee TT . £936,013 29d. 84d. 
Oil, waste, water and engine room 
stores wee А sts "T 5,199 "04d. 06d. 
Wages incurred in generation and 
distribution... vis 885 .. 16,828 144. 16d. 
Repairs and maintenance of build- | 
ings, machinery and plant ee 11,905 10d. 11d. 
Works and distribution costs ... £69,945 57d. 67d. 
Rent, rates and taxes 16,482 14d. 114. 


Management expenses, including 
salaries of engineer and clerical staff 

General establishment charges, in- 
surance, law, printing and 
stationery ... - eoe 


8,278 07d. 07d. 


5,150 04d. 05d. 


Сии 


. £99,800 


— 


Total working costs ... 82d. 90d. 


Prorit STATEMENT, 1904. 


Interest on loans, &c. os “© s e. £53,775 
Binking fund ET eni - 76" . 938,362 
Provision for bad debts  ... Sai 85 ses 114 
Balance on year's working... 44,510 
Interest brought forward ... es 157 

Gross profit... .. £136,604 


CITY NOTES. 


City of Carlisle Electric Tramways Co. 


THE report for the year ending December 31st, 1904, states that the 
revenue account shows a surplus of £2,949, being a decrease of £68 
as compared with last year; and the balance of profit and loss 
account, after prov ding for debenture stock interest and debenture 
stock trustees’ remuneration is £1.555. Of this, it is proposed 
to carry £500 to depreciation, raising that fund to £3,068 13s. 6d.; 
and to carry forward £1,055. 


The car-miles ran were 359,756 ; the number of passengers carried 
2,935,002; and the total receipts amounted to £10,713, being 
increases of 25,363 miles run, 129,725 passengers carried, and £435 
in receipts respectively. Although the result of the experiment of 
continuing the 10-minutes’ service during the winter bas resulted 
in an increase of traffic receipts, it has caused a larger increase in 
expenses, and the net result being financially so unsatisfactory, the 
directors have felt reluctantly compelled to discontinue that service 
for the early months of this year. 

The revenue account shows an expenditure of £7,765, the items 
being electrical energy purchased £2,508, running expenses £3,758, 
maintenance aud repairs £498. The revenue was: — Traffic receipts 
£10,200, parcel receipts £222, advertising receipts £253, sundry 
receipts £^, bank interest £30. This is a total of £10,713, which 
leaves a balance of £2,949. 


Imperial Tramways Co. 


Tux directore' report for the year 1904 gives the following par- 
ticulars :— 

MippLESBRovGBN, STocKTON AND THornnaBy Evectric Tramways.—The gross 
receipts amounted to £61,097, and the number of passengers carried was 
9,818,819, compared with totals of £49,963 and 8,076,125 in the preceding year. 
The net о for the year is £16,565. The Bill promoted last session rec ived 
the Royal Assent on August 15th last. Under it the company is empowered to 
conttruct a line of tramway 4 miles 470 chains in length, commencing at the 
termination of the company's existing system in Middlesbrough and running 
through the populous manufacturing districts of North Ormesby, South Bank, 
Grangetown and Eston. These tramways, with the cxception of a short piece 
of line a quarter of a mile in length, are not purchasable by the local autho- 
rities until 1929, and then only on the terms of paying the fair market value as 
& going concern, instcad of the terms laid down in tbe Tramways Act, 1870. 
The Act also authorises the conversion from single to double track of a portion 
of the company’s existing line in Thornaby, near the Race Course, which will 
greatly facilitate the handling of the heavy race and football] traffics. In con- 
nection with this Act of Parliament, the company have entered into an agree- 
ment with the Corporation of Thornaby, under which the latter have undertaken 
not to exercise &ny rights of purchase with rcgard to the existing lines until 
the expiration of the normal period of 21 years from their authorisation, namely, 
in 1918. Under the company's order of 1897, power was also given to the local 
authorities, provided they all combined, to acquire the undertaking in 7 or 14 
years, although on terms more Advantagcous to the company. The effect, therc- 
fore, of the new agreement with the Thornaby Ccrporation, they being one of 
the authorities, is to render that alternative денес inoperative. 

LON HN UNITED Tramways (1901) Ltp.—The company's interest in this im- 
portant undertaking has been slightly increased during the past year, and is 
now represented by 44,446 fully paid 5 percent. cumulative preference £10 shares. 
There is @ corresponding increase in the dividends on these shares, which 
amount for tbe year to £21,185 Os. Id. net, as shown in the revenue account. 

The company’s net revenue account for the year shows an avail- 
able balance of £41,656, and after payment of interest on the 
debenture stock for the whole year, and interim dividends on the 
preference and ordinary shares in respect of the half-year to June 
30th last, amounting together to £26,168, it is proposed to appro- 
priate the balance as follows:—Dividend at 6 per cent. per annum 
on the preference capital (paid on January 2nd last) £5,700; final 
dividend at 10 per cent. per annum (making 9 per cent. for the 
year) on the ordinary capital (less income-tax), £9,500 ; and to carry 
forward to the next account £287 10s. 8d. The reserve funds now 
amount to £121,871 14s. 7d. 


Neweastle-upon-Tyne Electric Supply Co. 


TRE directors’ report for the year 1904 shows that the total units sold 
amounted to 17,132,153, which, compared with the previous year's 
figures of 9,033,625 units, shows an increase of 8,098,528. Of the 
units sold in the past year, 14,000,000 have been sold for power 
purposes, the remainder being for lighting only. The profits for 
the year, including the balance of £1,099 brought forward from 
1903, amount to £62,539, out of which there have been paid:— 
Interest on debentures and loans, £14,257; interim dividends, paid 
in July last, of 24 per cent. on the amount called up on the whole 
of the preference and ordinary shares, £14,278; and the balance of 
extra cost in connection with the electrical undertaking purchased 
from the Walker and Wallsend Union Gas Co., £1,500 = £30,035 ; 
leaving an available balance of £32,504, which the directors recom- 
mend should be appropriated as follows :— | 

Further dividend of 24 per cent. on the preference shares, and of 54 per cent. 
on the ordinary shares (other than those mentioned below), making total divi- 
dends of 5 per cent. and 8 per cent. respectively for the year == £24,405; divi- 
dend of 84 per cent. on the ordinary shares allotted in conncotion with the pur- 
chase of the Walker and Wallsend Union Gas Co.'s electricity undertaking, 
making 6 per cent. as per agreement, £1,227; to depreciation account, £6,000 = 
£81,632; leaving to be carried forward to next year, £572 8s. 11d. 

Daring the latter half of the year, the North-Eastern Railway 
Co. has been regularly supplied with electrical energy for traction, 
as well as for power and lighting purposes. The amount standing 
to the credit of reserve has been increased by the premiums received 
on shares issued during the past year amounting to £23,470, bring- 
ing it up to £49,920. From this there have been deducted ex- 
penses of the share issue (1904), £409 ; costs in connection with the 
opposition to the Newcastle Corporation Bill during last Session, 
£2,802; portion of Priestman Power Co.'s preliminary expenses 
written off, £364; leaving £46,256. Of this &mount £25,000 has 
been transferred to depreciation account, in addition to the £6,000 
before-mentioned, leaving а balance standing to reserve account of 
£21,256, which will be increased to £24,772 by а further sum of 
£3,517, representing the proportion of premiums payable with the 
final call on the new shares, which became payable on the 15th iust. 
The depreciation account will, by the additions recommended, 
amount to £131,000. The total expenditure on capital account 
during the year has been £124,242, representing outlay in complet- 
ing the new power station at Carville, as well as other developments 
in the company’s ares. The Carville station, the construction of 
which began in 1903, was put into commercial operation during the 
latter half of the year. The company has had alloted to it 10,000 
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shares of £1 each, now fully paid, inthe Priestman Power Oo., Ltd., 
i ing one-half of the total share capital of that company. 
The Priestman Power Co.'s generating station at Blaydon Burn has 
been erected, and is now supplying current; tbe development of 
the business generally in that district is being pushed forward. An 
agreement has been entered into with the Northern Counties Eleo- 
tricity Supply Co., Ltd., by which the working and developing of 
the districts of Whitley, Monkseaton, Rarsdon and Seghill, covered 
by provisional orders granted to that company, have now been 
transferred to this company. The supply of electricity in Whitley 
and Monkseaton has been available for some time, and it is expected 
that this area will be a profitable acquisition to the company's busi- 
ness. The payment of £13,685 made to the Northern Counties Co. 
is for the provisional orders, plant, cables, &c., in the above-men- 
tioned districts. 

Tke shareholders will be asked at the meeting to confirm a pro- 
visional agreement which has been entered into for the purchase of 
"the whole of the shares issued by the County of Durham Electrical 
Power Distribution Co., Ltd. This scheme, if sanctioned, will 
largely increase the company's output, and, being.& matter of 
special importance, forms the subject of a separate report, which 
will be in the bands of the sbareholders before the meeeting. The 
additional share capital issued during the past year was, after con- 
sideration by the directors, offered to the shareholders as in previous 
years, when the whole amount was taken up by them or by their 
nominees, the preference shares being issued at a premium of 10s., 
and the ordinary shares at a premium of £1, per share. Repre- 
sentations baving been made to the directors as to the desirability 
of a quotation of the company’s shares on the London Stock 
Exchange, an application has been made to secure such a quotation, 
and certain alterations will be necessary in the articles of associa- 
tion to comply with the Stcck Excbange rules and regulations. A 
resolution will accordingly be submitted at an extraordinary general 
meetirg to be held after the ordinary general meeting. Larger office 
accommodation having become necessary owing to the growth of the 
business, convenient premises were secured, and the registered 
office of the company was removed at the end of last year to Royal 
Exchange Buildings, Hood Street. 


Hart Accumulator Co. 


Tax directors’ report to December 31st, 1904, says that the profit 
was £5,313, and the balance brought forward £5,738. After deduct- 
ing the dividend on preference ebares, £138, the balance standing 
to the credit of profit and loss account was £11,413. The directors 
recommend a dividend of 12j per cent. per annum on the ordinary 
share capital, which will absorb £5,000, leaving £6,418 to be carried 
forward. The company’s buildings, plant, tools, &c., have been 
augmented by £4,262, which has been charged to capital, and due 
depreciation on same has been made. The maintenance of the works, 
plant, &c., has been well kept up at а cost of £800, which has been 
paid for out of revenue. 


National Electric Supply Co. 


Tur meeting of this company was held recently at Preston, Mr. J. 
Booth presiding. 

The СнА!ВМАН called attention to the increased business for the 
year, notwithstanding the depression in trade, necessitating great 
economy on the part of many consumere, and also the bright weather 
in the autumn, when an unusually small amount of artificial light was 
required. The receipts for current amounted to £21,037, as against 
£19,462 in the previous year. They had spent about £300 more than 
before on repairs and maintenance. Rates and taxes had been 
increased from £872 to £1,776. They had made an appeal sgainst 
the assessment, but did not yet know the result. The extra £903 
represented a sum sufficient to pay an extra dividend of 1». 1d. а 
share on the ordinary shares and £3 on each of the founders’ shares. 
Dividende of 4 per cent. for the year on the preference shares and 
бв. per share on the ordinary shares for the half-year, making, with 
the interim dividend paid in July, 8s. per share for the year; also a 
еа of £2 14s, 3d. per share on the founders' shares, were 

e А 


Chelsea Electricity Supply Co. 


Тнв annual meeting was held on Wednesday at Winchester House, 
Mr. J. Irving Courtenay presiding. 

The CHAIRMAN, in proposing the adoption of the report, after 
referring with regret to the death of Major-Gen. C. E. Webber, one 
of the original directors of the company, said it was satisfactory to 
be able to report a further improvement in the company's position. 
They were paying 3 per cent. more than the previous year, making 
6 per cent. forthe year. The capital expenditure, £10,829, was 
small, and was partly due to a less expenditure in mains—the result, 
to & certain extent, ofthe change to the higher voltage. The total 
working coste per unit were practically the same, notwithstanding 
the fact that there was а coneiderable increare in the amount spent 
on maintenance of plant. The average price of coal during 1904 was 
much the same as in the previous year, the reduction in price 
amounting only to 1 per cent. The increase in the output was 
satisfactory, and this was only partly due to the foggy weather which 
was experienced in the last two months ofthe year. There wasa 
considerable increase in the use of their supply for motive power, 
heating, and for charging batteries of electric carriages, &c. The 
number of Jamps added during the year was 15,424, which was not 
so good ав in 1903, when 19,233 lamps were added. The addition, 
however, was about the average of several years past, and the pre- 


vious year's figure was unusually high. The total lamp connection 
at the erid of the year was 210,659. The equipment of their gene: 
rating station at Alpha Place had been completed, and there was no 
further room for additional plant in that building. To cope with 
the prospective increase in the demand for a supply of electricity, 
it had become necessary to provide for an extension of their gene- 
rating works on the land adjoining that station, which they had 
already acquired for that purpose under the powers of their special 
Act of Parliament. He would remind the shareholders that, under 
this special Act, they took powers to acquire sites which they esti- 
mated would be sufficient to serve for the extension of their busi- 
ness for many years to come. Some exception was taken to that 
policy at the time, but subsequent experience had amply 
proved that the policy then adopted was prudent and wise. 
To provide for the further generating power that was re- 
quired, the building of a section of a new generating station in 
Manor Street, adjoining the present Alpha Place station, would be 
carried on during the current year, and the chimney shaft for that 
purpose was already well in hand. The equipment of those works 
would follow gradually, and the expenditure on the additional 
plant would only be incurred from time to time as the necessity for 
further power arose. The alterations in their system of supply 
which had been carried cut during the last two years had led toa 
marked improvement in the efficiency of their distribution. The 
adoption of a higher pressure of supply had enabled them to 
distribute direct from the generating station over a large portion of 
the area; the considerable losses of transformation at sub-stations 
were thus obviated, and an important saving in capital expenditure 
was also effected. They proposed to continue the development of 


this direct supply system in all cases where it could be done with 


advantage. The work of altering their mains and machinery to 
render them suitable for use at the higher preesure of supply 
was necessarily of a somewhat difficult nature, as it had to be 
carried out without any interference with the service to the public. 
The cost of this work, as well as the cost of changing over to the 
200-volt supply the earlier customers who were supplied at 100 
volta, had been considerable. Не was happy to state, however, that 
the great bulk of the expenditure under this head had now been 
incurred, and they hoped to derive in tbe futare a substantial 
advantage from the alterations which had been carried out. The 
increase in the sale of units was satisfactory, the total being 
3,212,412, or 473,060 more than last year, and the units sold per 
lamp were 15:25, against 14:05. The issue of the debenture stock 
bad brought in premiums which, after deducting the cost of issue, 
amounted to £1,664, which had been carried to & debenture stock 
premium reserve fund. As they were aware, the Bill for the 
extinction of the founders’ shares upon certain terms had been 
passed at extraordinary general meetings of all classes of the share- 
holders, and there was no opposition to the Bill in the House of 
Commons. 

Mr. G. N. Martin seconded the resolution, and the report was 
adopted. | 

Bubsequently extraordinary general meetings of the ordinary 
shareholders, and of the holders of founders" shares, were held, at 
which the resolution approving of the Bill for the extinction of the 
founders' shares was confirmed. 


Westminster Electric Supply Corporation. 


THE ordinary general meeting of shareholders of this company was 
held on Wednesday, at the offices, Eccleston Place, Eccleston Square, 
Mr. E. Boulnoie, M.P., presiding, in the absence through indisposi- 
tion of the chairman, Lord Suffield. 

The CHAIBMAS, in proposing the adoption of the report, said he 
thought they would all agree that it wss of a highly satisfactory 
character. They had incieased the equivalent of 8.c P. lamps by 
some 50,000 during the past year, which brought up the total number 
to 711,679, and applications continued to come in at a satisfactory 
rate. The station of the Central Electric Co. at 8t. John's Wcod 
bad been working well during the year, ard had supplied a large 
amount of current to them at а considerably lower rate than in the 
previous year. He thought the shareholders would agree that it 
was а wise step which the board took when they associated them- 
selves with the Bt. James’ and Pall Mall Co. in starting a great 
central station in а very central part of London. The Central 
Electric Supply Co. was practically the only bulk supply 
company which existed in London, and they had thought it right 
to promote a Bill in Parliament this year to obtain, if possible, 
additional powers. The future of the Westminster Co. was 
closely allied with that of the Central Co. The Central Co. 
had а large area of ground only partially covered at present, 
and there were opportunities theie for erecting more stations 
on a very large scale. The new transformer station at Duke 
Btreet Gardens was not yet quite complete, but arrangements 
had been made for a of the space to be available 
for the engineers, and operations had been going on there since the 
latter part of last year. Asto the dividend, he did not think the 
shareholders would complain of the amount to be distributed, and 
he was quite sure they would agree that it was a wise thing to keep 
a substantial balance in hand. Already, from the commencement of 
the year, they had lowered the price of current somewhat, and they 
believed that in doing that, it would ultimately lead to more 
business. It was, of course, possible that the receipts might at first 
be affected to some extent, and with that idea in their 
minds they had thought it wise to keep a substantial balance 
in hand. He wished to utter a word of warning. He 
did not wish to frighten the shareholders, but he thought they 
should understand that a Bill had been lodged in Parliament called 
the Administrative County of London and District Electric Power 
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Bill, which proposed to supply the whole of London with electricity 
for power purposes. He thought it was very bard that such an 
attempt should be made upon the companies in London who had 
borne the burden and heat of the day, and who had been at con- 
siderabletrouble and enormous expense in bringing their systems to 
perfection for supplying the public with the commodity at а most 
reasonable rate. This company proposed to come in and take all the 
plums and obtain an area over the whole of London for the supply 
of power. When they started, they were placed under obligations 
and restrictions by Parliament. By the present Bill this proposed 
new company would be under no obligations to supply at АП, and 
there would be no restrictions for a term of years as applied to the 
other companies. "They would also be free from other obligations 
under which the existing companies were placed when they started 
business. ‘They would oppose the Bill in the interests of the 
shareholders at every point, and would do their utmost to bring 
about its defeat. By the irony of fate, they had now on their side 
the L.C.C. and the municipalities who were also suppliers of elec- 


tricity ; and with the aid of the other electric supply companies in 


London, they hoped to prevent the Bill, which he thought would 
be a great injustice to the existing companies, being allowed to 
pass. 

Mr. W. Haymes Fispgn, M.P., seconded the motion, and the report 
was adopted. 


Northampton Electric Light and Power Co. 


THE annual meeting was held recently, Mr. F. H. Thornton, J.P., 
presiding. | 

The OBarRMAN said the accounts were even better than they 
appeared, for they were allowing £600 more for depreciation, and 
carrying forward £316 against £209. [The report appeared in our 
last issne.] They had greatly improved their machinery. The 
new 5 per cent. preference shares had all been taken up, and the 
ordinary shares bad been well applied for. They proposed in the 
near future to pay off the 6 per cent. preference shares, which 
would cost £800 ; and then, when they bad a little more money, to 
write off the founders’ shares, which would cost another £1,000. 
The figures would have been even more satisfactory had trade been 
brisker. With regard to tbe offer of the Town Council to purchase 
the undertaking, tbat never seemed to be serious, and there was 
never any offer worthy of laying before the shareholders. 

The report was adopted. 


South Metropolitan Electric Light and 
Power Co. 


Tux directors’ report for 1904 shows a credit balance of £16,575, 
which with £5,220, the balance brought forward from the previous 
year, makes a total of £21,795. After deducting £6,324 for interest 
on detenture stock paid and sccrued, and for other interest, and 
£1,750 for interim dividend paid on 7 per cent. cumulative prefer- 
ence shares, there remains a balance of £13,721, which the directors 
propose to deal with as follows:— 

Final dividend to December 81st, 1904, upon the amounts paid up on the 
7 per cent. cum. pref. shares, £2,189* to depreciation account, £2,250; to write 
off change-over system in Greenwich account, £825; in reduction of pre- 
liminary expenses account, £1,500; balance carried forward, £6,707—'l'otal, 


£18,721. The business continues to make satisfactory progress, as will be seen 
by the following comparative figures :— 


ade 5- tt l * 
8-c.P. (85-watt) ampa No. of 


Year| c» : eon- Gross  j|Expenditure, Net 
"ead oben Increase.| suiners, | revenue. 5 revenue. 
' £ в. d. E ов. d. з. d. 
1900 14,178 | 14,473 842 4,195 2 14.050 4 2 144 17 11 
1901 29,419 14,976 146 7,808 9 7 | 5,658 5 42,150 4 8 
1902 44,916 15,1677 1,284 14,3344 5 2 6.978 13 10 | 7,355 11 4 
1903 ,040 15,624 1,734 19,450 1 10 8,409 0 0 |11,041 110 
1904* 108,891 47,851 2,555 28,796 16 6 [12,222 0 8 16,574 16 8 


Including Crystal Palace Co.’s area from June 16tb, 1904. 


The company took over the undertaking of the Crystal Palace District Electric 
Bupply Co. on June 16th last ; the number of lamps added by the inclusion of 
this area was 29,572, and the accounts submitted include the returns of this 
business from that date. The change of system from direct to alternating cur- 
rentin the new птев is being carried out as rapidly as possible, and should be 
completed before the end of the present year, when the company will benefit by 
more economical working. The Urban District Council of Beckenham have 
served notice on the company, exercising their statutory right to purchase & 
small portion of the new area, and the purchase price is now being adjusted. 
In accordance with the authority conferred by & special resolution passed 
March 15th, 1904, the directors proposed to the debenture stockholders to sur- 
render their extended right of conversion into preference shares and allow the 
stock to be increased to an amount not exceeding the issued and paid-up share 
capital for the time being, receiving as consideration for these concessions the 
following rights :—(1) To exchange at once iuto preference shares at par; (2) to 
receive new debenture stock equal to 25 per cent. of the amount not во 
exchanged. The arrangement has since been carried through, and the amount 
of the consideration, less the net premiums received on a subsequent issue of 
preference shares, bas been carried toa suspense account in the balance-sheet. 
The effect of the arrangement will be asaving of about £1,300 per annum in the 
prior charges. During the year a further £80,000 44 per cent. debenture stock 
and 30,000 preference shares of £1 each, were offered to, and subscribed by, the 
рро The directors have appointed Mr. William May as an additional 

irector, 


National Telephone Co, 


Тнк directors report that the income accrued іг. respect of the 
business of the half-year ended December 31st, 1904, amounts to 
£1,033,706, ав compared with £941,260 for the corresponding period 
of 1903, being an increase of £92,446. The working expenses for the 
half-year amount to £591,630, as compared with £527,284 for the 


corresponding period of 1903, being an increase of £64,352. The- 
net result for the half-year (after deducting the Post Office royalties 
amounting to £95,195) is a profit balance of £346,875, as compared 
with £327,739 for the corresponding period of 1903, being an 
increase of £19,136. The rentals carried forward for unexpired 
terms of running contracts, amount to £889,578, as compared with 
£827,164, at the corresppnding period of 1903, being an increase of 
£62,414. Oat of the available balance of £274,058 shown by the 
net revenue account the board will recommend the payment 
for the balf-year of a dividend at the rate of 6 per cent. per annum 
on the first and second preference shares, 5 per cent. per annum on 
the third preference shares, 6 per cent. per annum on the preferred 
stock, and 5 per cent. per annum on the deferred stock, less 
income-tax, in all cases. The board also propose to transfer 
£115,000 to the reserve fund, and to carry forward the balance 
of £10,141. The sum of £402,101 has been expended on 
capital account during the half-year in the erection of 18,625 
additional exchange and private stations, and in the construction 
of underground works. The board after protracted negotiations 
have arrived at an agreement with the Postmaster-General for the 
sale to him on December 31st, 1911, of the undertaking of the 
company, which agreement is subject to the approval of 
Parliament. 


Edwards Air Pump Syndicate. 


Tux directors’ report for the year 1904 states that the royalty 
income was £9,439, as compared with £7,493 for 1903, an increase 
of £1,996. The ordinary expenditure was £3,700, being an increase 
of £572 on th» previous year. The revenue from royalties during 
the past year shows a satisfactory increase due to steady develop- 
ment of both the home and foreign bueiness of the syndicate. The 
royalties from foreign countries amounted to £2,216, or 23 per cent. 
of the total royalties for the year. During the past year 1,046 
pumps were booked; of this number 626, or 60 per cent., were for 
land installations and 420, or 40 per cent., were fur use with marine 
engines. 

The depression in shipbuilding continued during 1904, but there is every 
prospect of renewed activity in this branch of industry during the current year. 
A large number of Edwards pumps have been fitted in connection with turbines 
of the Parsons, Curtis and De Laval types, and extremely good results have 
been obtained. Eleven turbine steamers have been fitted with the Edwards 
pump. The British Admiralty have adopted the Edwards pump for all the 
electric lighting and power plants with which the Government dockyards in 
various parts of the Empire are now being equipped. Over 1,500 steamers have 
now been fitted with the Edwards pump, and it has been adopted for more than 
200 of the principal electric lighting and traction stations in Great Britain and 
the United States. 

An interim 5 per cent. dividend was paid in July, absorbing 
£1,014, and there has been set aside for capital redemption fund, 
£2,250; equalising dividend account, £500; investment reserve, 
£147; and depreciation, £56. It is proposed to pay a further 
dividend of 10 per cent., making, with the interim dividend, 15 
per cent. for the year, absorbing (less tax) £2,029; leaving to be 
carried forward, £549. 


Baker Street and Waterloo Railway Co. 


Тнв half-yearly meeting of the shareholders of this company was 
held on 16th inet. at Hamilton House, Victoria Embankment, Mr. 
Toeodore Julius Hare presiding. 

Ia proposing the adoption of the report, the CHaIBMAN said that 
the expenditure on capita! account during the half-year had 
amounted to £173,133. The estimate of farther expenditare on 
capital account was £1,706,895, of which about £600,000 would be 
disbarsed during the present half-year. The assets amounted to 
£1,789,895 17s. 91. Their works between the Elephant and Castle 
and Harewood Avenue were nearing completion. The running 
tunnels were completed between those points and all the 
tunnels were completed except one at the Elephant aud 
Castle, and halt the permanent way had been laid. The 
underground work at the stations was progressing, and 
some of the buildings above grouad had been commenced, and 
should be finished in good time, as the weather was not now 
likely to interfere with building work. At the depót the work 
generally was well in hand, and the shops and carriage sheds were 
well on towards completion. West of Harewood Avenue, in the 
Paddington direction, the land for the stations at Lisson Grove 
and Edgware Road had ail been purchased, and had been in the 
possession of the coutractcra for some time. At Edgware Road one 
of the lift shafts and the stair shaft had been sunk, and the running 
tunnel was being driven from this point eastwards. An interchange 
subway had bien arranged with the Great Central Railway Co. 
between their Marylebone station and that company's Lisson Grove 
station. In view of the fact that the Great Central Co. would 
shortly be running trains ioto their Marylebone terminus over some 
80 miles of suburban lines, the exchange of traffic with this com- 
pany should before long be of considerable magnitude. As regarded 
equipment, work preliminary to fixing the lifts had been started, 
several of the stairways had been placed in position, and the arrange- 
ments for secondary lighting, ventilation and signalling were well 
in hand. The high-tension cables from Earl's Court along the 
District Railway to the sub-stations on this company's line were 
now three quarters complete; 18 trains, composed of two motor- 
cars and four trailer cars, also trucks, motora and controlling 
apparatus were on order, and delivery should commence in May. 
They expected to have the line between the Elephant and Castle 
and Baker Street ready to open for traffic before the end of this 
year, and they were satisfied that, when completed, they would have 
a first-class undertaking, with all the most up-to-date improve- 
ments, so that it would not only be safe, comfortable and cheap 


2 „—„—Fßñĩẽ ET PSM RE I ... 4˙ ü ᷑—᷑ TS —ä ũtè•bH.[F—&—ͥ m ᷑ ыл о TEER EE TONE TS EGER HARUM CLONE CEN 


Vol. 56. No. 1,422, Fusnvanr 24, 1905.] THE ELECTRICAL REVIEW. 


823 


for the travelling public, but capable of being worked at very 
low eost, and further in view of the exceptional facilities it would 
give ав а through North and South route, and considering the large 
number of points at which it would exchange traffic with other 
railway systems, there would be a very large number of ngers 
indeed carried on it. Mr. Stephen Sellon, one of the leading tram- 
way expertes in this country, who was exceptionally competent to 
form an opinion, estimated the number of passengers at 35 millions 
annually. They had, doubtless, noticed that Messrs. Speyer Bros. 
had the previous day offered for sale £500,000 of this company’s 
4 percent. debenture stock which they had purchased from the 
Underground Electric Railways Co. of London, the contractors. 
This issue was most successful, and the applications were so 
numerous that the lists were closed in the afternoon instead of 
being kept open till the following Saturday as originally intended. 
A Bill had been deposited in Parliament seeking power to alter the 
arrangement of the subway at Trafalgar Square, and the subway at 
the Elephant and Castle from their station to the City and Bouth 
London station, and for additional time for the completion of the 
works and purchase of land. Representations having been made 
to the board by the financiers interested in this undertaking, that 
it would greatly facilitate dealings in tbe stock and improve its 
market value if the company could issue debenture stock certificates 
to bearer, clauses had been included in the Bill with this object. 
Several Bills had been deposited affecting this company, and they 
were being carefully watched in their interest. The Royal Com- 
mission on London Traffic had not yet issued its report, and it was 
at present doubtful if any of the Bills for new tube railways would 
be proceeded with this Session. 

Bir ALGERNON War seconded the motion, and the report was 
adopted. 

Subsequently a special meeting was held, when resolutions were 
carried approving of two Billa which the company is promoting in 
Parliament. 


Telegraph Construction and Maintenance Co. 


THE report for 1904 shows a net profit of £48,825, after charging 
interest on debentures. To this must be added £120,483 brought 
forward from last year, making a total of £169,309. The directors 
propose to distribute a dividend of £1 4s. per share, being at the 
rate of 10 per cent., and making, with the amount already paid, a 
total dividend for the year of £1 16s. per share, or 15 per cent., 
leaving £102,079 to be carried forward. Various lengths of cable 
have been manufactured, and sundry cable-repairing operations 
bave been carried out, but the work generally has not been on eo 
extensive a scale as during the past few years. Advantage has 
been taken of the slackness of work to rebuild a portion of the 
factory at Greenwich and to introduce improvements there which 
will add to the efficiency of the works. The directors have con- 
tracted for the building of a new cable-steamer. She was launched 
in the Tyne on November 22nd, and is named Cambria. Her 
tonnage is 1,955. | 


Oxford Electric Co. 


Tun directora’ report for 1904 says that the revenue account shows 
a profit (including £831 brought forward) of £11,803. After pro- 
viding £2,051 for debenture and other interest and writing off £608 
on account of hire-purchase installations, the balance available for 
dividend is £9,144, which the directors propose to appropriate as 
follows:—In payment of a dividend at the rate of 7' per cent. per 
annum, free of income-tax, on the share capital ranking for dividend 
(whereof 24 per cent. was paid in September last), £5,775, aud in 
adding £2,470 141. 8d. to the reserve and renewal of plant account, 
which will then amount to £8,500; the balance of £898 10s. 7d. to 
be carried forward to next year's account. It is estimated that at 
December 31et last there was the equivalent of over 65,000 8.0 P. 
lamps connected to the mains. The number of Board of Trade units 
sold during 1904 was 13 per cent. larger than in the previous year. 
The new capital has bsen expended principally in erecting addi- 
tional buildings for new machinery to meet the increased demand 
for current, in providing three trausformere, and extending the 
supply mains ia Banbury, Woodstock, Iffley and South Park Roads, 
and Bt. Olement's and Walton Streets. 


Marconi's Wireless Telegraph Co. 


Tux annual meeting of this company was on held the 16th inst., at 
River Plate House, Finsbury Circus, E.C., Colonel Bir Charles Kaan- 
Smith, K. C. B., in the chair. 

In moving the adoption of the report, the CHarRMAN said that 
there was not very much to call for notice in respect of the balance- 
sheet, whicb, however, differed slightly in form from tbat of the 
preceding year. They had shown at par value the shares which the 
company possessed in the afli iated companies, the acquirement of 
which had cost them very little money. After deducting the cost 
of the Cape Breton station, the cost of establishing the trans- 
Atlantic communication and the amouat apportioned in respect of 
patent rights transferred to associated companies, they had treated 
the balance as reserve, which resulted in а valuation of all their 
holdings in associated companies acquired under agreements, at a 
cost only of £63,745 on the debit side of the account, they had from 
the share premium account deducted the debit balance of £21,850, 
shown in the last year's account. The profit and loes account would 
show them that, for the year under review, which ended September 
both, 1904, they had made a net profit of £12,681 58. 3d., and 


although that result had called forth some criticism on the part of 
one or two of the journals connected with the cable interests, the 
directors did not consider it as being other than satisfactory. In 
1902 they made a profit of £5,489 8s. 3d.; in 1903, of £10,607 
7s. 8d., and this year, £12,681 5s. 3d. In 1902 they received a 
subsidy of £16,000 from the Canadian Government; and in 1903 a 
sum of £20,000 from the British Admiralty. Critics of their 
balance-sheets for those years pointed to those payments as excep- 
tional. In the year under review they had received no similar 
payments, and the profit of £12,681 might, therefore, be considered 
as the more satisfactory,and as indicating а general expansion of 
the business from sales and royalties, without any payment which 
might be regarded аз exceptional. It was not, of course, claimed 
that the Marconi wireless system was at present in full 
working order as a profit-earning concern. It was in the 
same process of development which a gold mine had 
to pass through before it could be worked up to ite full 
producing powers. What the company had hitherto accomplished 
had been the laying of the basis of future operations on so sure a 
foundation by the contracts they had with various Governments and 
companies that they were in a position to which no other system, 
even if succeseful авап invention, could attain. In that connection 
it might be useful for those who read the criticisms that appeared 
in the newspapers, to reflect upon what was the actual position of 
affairs. It was, of course, necessary for newspapers to put before 
their readers all details regarding the various inventions which 


~ might enter into competition with the Marconi system. Their 


chances of success were dwelt upon, their merits eulogised, and he 
eaw no objection to that. But what were the practical results? 
In Italy, Germany, France, and other countries they heard a great 
deal of the inventions for wireless telegraphy which had been 
patented by subjects of those countries; but in Germany the 
Marconi system held the field upon the German liners, while the 
Italian Government had not only embodied the system in the public 
telegraphic service, but Italian men-of-war and other vessels were 
equipped with their apparatur, and the French liners, ships of the 
American Trust, Dutch ships, and Canadian ships, all carried the 
Marconi apparatus. In England Н.М. Post Office was now, he was 
happy to say, in close alliance with them, and the British Admiralty 
had adopted their apparatus for uso throughout the entire Navy. 
At present the Marconi system was, so far as they kaew, the only 
one that was generally utilised for commercial purposes, and he 
could safely assert that во far as long-distance work was concerned, 
it was the only one which had shown any practical results. With 
troze facts in view, with the knowledge of the contracts into which 


' they had entered with foreign Governments and with influential 


companies in many countries, the directors felt that, while by no 
means neglecting or deprecating the value of the criticisms that might 
be showered upon them, they could afford to await confidently the 
results in the near future which were likely to afford ample compensa- 
tion to the shareholders for their patience, which the directors fully 
appreciated. The directors were aware that some of the share- 
holders had at times expected more detailed information as to the 
business. There were, however, many contracts with Governmental 
апа other bodies which were stepping-stones to more important 
arrangements, and of which it was impossible to publish details, or 
at times even to announce their completion. Sach Announcements 
might prove prejadicial to further developments. The chairman 
then proceeded to review the report, and in doing so, said that the 
company believed themselves now to be on the brink of completing 
the machinery necessary for а regular trans-Atlantic commercial 
service, and in view of that fact it was deemed advisable to put 
before the shareholders an estimate of the earnings of a single pair of 
stations in a year. The figures had been furnished by their 
scientific advisers, and it was competent for anyone to form his own 
conclusions as to whether or not the amount of £56,000 per 
annum, the amount set forth in the estimate, was correct or other- 
wise. In that connection he would point out that the small 
capital involved was & most important factor, for whereas 
the whole issued capital of the company was only about 
£250,000, the cost of a single cable between England and 
America was probably not less than £800,000. The agreement 
with the Postmaster-General had already borne fruit in the 
notification by the Post Office that on the lst of January last 
messages from the United Kingdom could be transmitted from 
postal telegraph offices to ships at sea by the company's shore 
stations. On the occasion of the recent temporary breakdown of the 
cable system between the Bcilly Isles and the main-land, they were 
asked by the Post Offioe to carry on communication by means of 
their system. "This they gladly consented to do, and with complete 
success. They awaited the result of the discussions of the proposed 
Berlin Conference with complete confidence, and did not anticipate 
that the decision of the conference would prove injarious to the 
material interests of the company. In conclusion, the chairman 
referred to the success of the meteorological service, and expressed 
regret at the retirement of Mr. Mooney. 

Signor Marconti formally seconded the motion. 

Mr. O'Brian, a shareholder, asked how it was that no mention 
was made in the report of the litigation with the De Forest Co., 
and also what was exactly meant by “ Directors’ fees, £3,000”: 


what proportion of that amount did the directors actually receive? 


Mr. CHAMBERS, another shareholder, asked if the code was com- 
pleted, aud if so, was it in use? 

Іа reply, the CHAIRMAN said that it was a very wise rule not to 
talk about legal proceedings while they were in progress. As a 
matter of fact, they were not in litigation with Do Forests, it was 
the American Oo. Ав to the directors’ fees, he did not think that 
the matter was quite regular. The code was completed, and was 
in use. 

А vote of thanks to the chairman concluded the proceedings. 
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Lanarkshire Tramways Co.—The report for the half- 


year ended December 31st shows receipts £18,315, and expenses 


£9,705, leaving £8,610. To this is added balance brought forward, 
£2,042, less contributions payable to local authorities £207, and 
interest on debentures £608, leaving £9,837. Of this amount 
£2,500 has been placed to reserve for depreciation, and £1,527 has 
been written off. The directors recommend a dividend at the rate 
of 5 per cent. per annum for the half-year, carrying forward £823. 
The capital expenditure has been increased by £14,836, which bas 
been expended mainly on the power station, 10 new cars and 
permanent way (Larkhall extension and doubling track in Brandon 
Street). Ten new cars were put in service in July last, and a con- 
siderable increase in the traflic receipte has resulted. The track in 
Brandon Street has been doubled, and half the cost of taking up 
and slewing the original single line has been written off. 


Newcastle and. District Electric Lighting Co.—The 
report for the yearended December 31st, 1904, states that 3,259,389 
units of electrical energy bave been sold, as compared with 2,649,841 
units in the previous year. The gross earnings for the year amount 
to £17,095, and after paying the interim dividend and interest on 
debentures and loans pertaining to revenue account, the directors 
recommend a dividend at the rate of 8 per cent. per annum for the 
half-year ended December 31st, which, together with the interim 
dividend paid in August last, makes 74 per cent. for the year, 
carrying forward £370. The directors feel that the capital of the 
company is not evenly divided as between share capital and 
debentures, no preference shares having been created by the eom- 
pany. A proposal was therefore to be submitted at the annual 
meeting with reference to an increase in the debenture issue. 


Chatham and District Light Railways Co.—The 
report for the half-year ended December 3186 last shows 
receipts £16,381, and expenses £10,029, leaving £6,352. To 
this is added £745 brought forward, making £7,097. The 
directors recommend a dividend at the rate of 3 per cent. per 
anpum on the ordinary shares for the half-year, carrying forward 
£1,700. The short extension line to Rochester was opened for 
public traffic on December 22nd last, and a substantial increase in 
the receipts has resulted. The agreement between the Kent Elec- 
tric Power Co. and this company bas fallen through. The special 


deposit account of £3,000 bas been transferred to reserve for 
depreciation. 


Northallerton Electric Light and Power Co.— The 
annual report sbows a profit of £318, ss compared with £263 last 
year, and after paying £247 2s. 2d. interest on loans and debentures, 
and depreciation on motor-meters and free-wired installations, 
there is a credit balance of £71, as compared with a credit balance 
of £14 the previous year. The units sold to private consumers were 
10,033 in excess of last year, and the horse-power of motors connected 
to the company's mains is now 57, as compared with 49 in the 
previous year. 

W. T. Henley’s Telegraph Works Co,—Subject to 
audit the directors have decided to recommend a dividend for the 
year ending December 31st, 1904, on the ordinary shares of 15 per 
cent., less income-tax, including the interim dividend of 5 per 
cent. paid September ist last. The division for the previous year 
was also at 15 per cent. per annum. 


Crossley Bros.—The report for 1904 records a satis- 
factory year's trading in all departments. The profit for the 
12 months amounts to £83,177, and the directors now propose to 
pay а further dividend for the second half of the year at the rate 
of 12 per cent. per annum on the ordinary shares (making 11 per 
cent. for the year), leaving £19,051 2s. 6d. to be carried forward. 


Company Law.— The name of Mr. Felix Schuster 
(Governor of the Union of London and Smith's Bank) should have 


- been in the list of members of the Committee mentioned in our 
last issue. 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ending January 27th, 1905, was 199,288, compared with 124,324 in 
the corresponding four weeks in the preceding year. 


Stock Exchange Notices, — Тһе Committee has ordered 
the undermentioned ғеспгібіев to be quoted in the Official List :— 


Auckland Electric Tramways Co., Ltd.—Further issue of £85,100 5 per cent. 
first mortgage debenture stock, redeemable. 

Metropolitan Railway Co.— Provisional certificates (partly paid) for £750,000 
34 per cent. oonvertible preference stock, 1904 (second issue). 


Western Telegraph €Co.—Interim dividend 3s. per 


share (at the rate of 6 per cent. per annum) for the quarter ended 
December 3186. 


STOCKS AND SHARES. 


Wednesday Evening, 
Stock Exchange business has advanced in a remarkable manner 
daring the current month. Investors are unloosing their purse 
strings with a freedom that lifts prices ia all directions. Oaly the 
miniog markets are disconsolate, deserted of the public, and the 
erstwhile popular gambles in the Kaffir Circus fail to show the 
buoyant tone noticeable amongst the investment sections. Yet 
money bas not become really cheap up to the present, although it 
was said that the Bank Rate must go down this week. The Stock, 


Exchange has such a knack of discounting good and bad events, 
that a set-back may occur if the anticipated fall in the Bank Rate 
happens. 

Our price-lists over leaf show more rises than they have done for 
many a long day. One excellent sign about the revival (if the 
Albert Hall will pardon the use of the word) is the public demand 
for such shares as Callender's, Henley's and India-Rubber. These 
Industrials have jbeen overlooked for so long that their return to 
favour is а sure sign of public re-awakening to the merits of sound 
investments. Callender's are £1 better at 102; Henley's 30s. up at 
123 on the dividend, and India-Rubbers have risen 10s. to 16. Brush 
issues hardened, the Second Debentures adding another 2 points, but 
Cromptons are } down at 2]. Fresh demand for Baboock & Wilcox 
raised the price to 4?, and it is eaid that a 20 per cent. dividend is 
to be paid. Westinghouse Preference went a trifle better to 25. 
The new 7 and 6 per cent. Preference shares of the British 
Aluminium Co. are quoted at 4? and 5 respectively, representing a 
rise in the old shares of 10s. on the week. Telegraph Constructions 
are better at 36, despite a poor report. 

Shareholders in the old London and Globe Finance Corporation 
wil have noticed with mixed feelings the cordial reception 
extended to the 4 per cent. Debenture stock of the Baker Street 
and Waterloo Railway, of which we have already given particulars. 
The concern proved a terrible white elepbant to the Whitaker- 
Wright parent, but in these latter days the public tumble pell-mell 
over one another to acquire stock whote security ie scarcely of the 
highest rank. A premium of 3 points is established over the issue 
price of 96, and the applications were so large as to necessitate a 
very small allotment in proportion. 

Central London Ordinary and Preferred both show rises of 2 per 
cent., although the Deferred has not moved. City and South 
London recovered $ to 45, but Metropolitan Consolidated is steady 
at 96, Districts being about 42. East London has been done at 5B, 
and the company's Second “B” Debentnre sticks about 38. Great 
Northern and City Preferred shares are 6}; Great Northern and 
Piccadilly Ordinary remain at 9. 

Electricity Supply descriptions are somewhat disappointing in 
their indifference to the generally strong tone of the! markets. 
London Electrics are ! better at 2:, but South Londons at 4} have 
lost a similar fraction. Metropolitans advanced to 182, but fell 
back again to 184, while Westminsters are ł better at 13}. 
A trio of Debentures rose а little, but Smithfields 4 per 
cent. Debenture stock at 81 has given way 3 points. 
Charing Cross Ordinary are down 4 to 8}, and the Preference 
è to 58, the report being considered disappointing as regards the 
City undertaking. County Ordinary are 4 better at 94. The 
Chelsea meetings (three being held in about half-an-hour) were only 
remarkable for their pacific nature. Very different to this; colour- 
less tale is the record of the Telegraph section. Most of the active 
stocks and shares are better, and the demand for Debentures gives 
no indication of slackening. Amazon Telegraph shares, which 
hardly ever move, are 15s. higher at 2, business having been trans. 
acted at 12. Anglo-American Telegraph rose 1, the Preferred 3, 
and the Deferred à, to 60, 107 and 133. We maintain our pre- 
viously-expressed opinion that the Preferred is a fair speculative 
investment. West India and Panama First Preference are 10s., and 
the Second Preference 15e., up, the prices now being 81 and 8j; 
comparing with 73 and 7 а fortnight ago. Wet Indian prospects are 
the cause of the rise. The Eastern group is also good, China shares 
being libetter at 14], and Eastern Ordinary 2 up at 1414. Direct 
United States rose 1, and Great Northerns 3, the improvements in 
practically every case being due to persistent investment support, 
Globe Telegraph and Trust Ordinary rose } to 105, sympathetically 
with the rises in issues in which the company hold interests. Sub- 
marine certificates are two points firmer at 1244, and everything 
connected with the American market is touched with the infectious 
glamour of bullishness. The Oommercial Oable Co. is about to lay 
a fifth line of its own across the Atlantic. 

Smart falls took place in National Telephone Deferred and Pro- 
ferred upon publication of the Government's agreement with the 
undertaking. The Deferred has given way 4 to 106, proprietors not 
liking the phrase “Tramway Terms” any more than the policy that 
it representa. The Preferred quickly got over its weakness, and is 
actually better at 111. United River Piate Telephones jumped 
ł to 74, and Chili Telephones at 64 are 4 higher. Telephone of 
Egypt 44 per cent. Debenture is quoted 101 to 104. 

In the Traction market business is steady, but without altering 
prices to any extent. The Imperial Tramways dividend, making 
9 per cent. for the year, caused no change in the price, which stays 
about 19 to 20. London United Preference fell, on the report, to 
10}, and there is a good deal doing in Calcutta Tramway shares 
about 83. Dublins аге 134, Belgranos 38, and Anglo-Argentine 
Ordinary 8,;. British Electric Preference are 4 down. London 
United shares should, in our opinion, be sold. 
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' A penod of nine months. + Quosetione on Liverpo?) Stock Exchange. 


—— U— 


(Bank rate of dlsoount З per oent. (April 21st, 1904. 
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SHARE LIST OF ELEOTRICAL OOMPANIEBS (coxtinucd).— ELECTRICITY SUPPLY COMPANIES. 


7% Cum. Pref... 
250,000 | Central Electric Bopply 4 Quer . Deb. Stock .. ss vá ә 
50,000 d d т Bupply TC 
40,000 Do. do, " Ci Undertaking " P P s 
40,000 è MN ee ee 
960,000 4% Deb. Btock Red. E T 
44,486 Chelsea Electricity вору, è es T 
150,000: ^5 Deb. Stock Red. . А T 
10,096 | City ot London Electr um Pret, d bin 40,001—110,696 T vs 
400,0001 Do. б Btock, (iss. а% 115) all paid os 
960,000 Do. and DAE Stock. v. Oerta., all paid А 
40,000 | Oounty of London А 000 .. 
30,000 Do. 0. do Pref., 40,001—60 
600, 0004 Do. do. Deb Stock [a 
960,000 Do. do 2nd Deb. Stock " є 
70,000 | Edmundson's El on, Ord. T oe 
70,000 Do. . 6 % Cum. Pref. ss 
22.500 = Do. s * me NM Deb. Stock 
poxington коа tebridge Electric T 
90,000 do. do. 4% Debenture Bock .. 
110,000 | London Electric Supply Corporation, Limited, Ord ёж 
49,840 Do. do. 6 д, Pret. 
950,000; Do. do. do. 4 % 1st Mort, Deb. Stock Red 
100,000 n Bleotric Supply, 1 to 100, 000 
71, 106 do. Cum. Pref. 1—71 ‚106, £8 peid . 
DS do, lat Mort. Deb. Btock ee ee 
250,000: Do. do. Mort. Deb. iim Red e 
108659 | N Hill Eleotrio Lighting ЯА s bi 
59,000 do. 49%, 1st Mort. Deb. ка ae 
40,000 | 8% James' and Pall Mail Electric Light, Ота. .. > as ee 
90,000 Do. do, do. ] 9 Pref. 90,081 to 40,080 
150,000: Do. do. do. 81% Deb. Stock Red. 
Smithfield Markets Electric Bupply, Ord. $e ss T T 
50,000 Do. do. 4% Deb: Flock га es 


65,000 | South London Electricity Apply. Ord 


100,000 | South Metropolitan Electric Light and Power we 
60,000 (Late Blackheath and Greenwich T% Pre T 
100,000 Dist. E.L.Co.) 4 int Deb: Brod 
80,000 | Urban Electric Supply, Ord. ae si 
80,000 Do. до: 6 % Cum. Pref. - T 
200,000 Do. о. 44% 1st Mort. Deb. Stock Red SN 
110,000 | Westminster Bieotris Supply, "Pa T se с T 
98.141 Do. 6 % Cum. Pret. М5 ae T 
* Bubject to Founders Shares. 


osing Closing Business done 
or Dividends for the week ended: 


Quotati Qar tation 
Share. last three years Feb. 15th. Feb nd. |Feb. 23nd, 1906. 
А 8% | 0% 103 11 103— 11 "се Ба 
б Ё 108 10 — 108 
100 ү: E ме 105 -Ne 105 —108 Р 
б lali сазы * = Ыга ы: | ths 
5 а Еи 28 b 415 5 5 5 
100 i ug di, | apte" T 108 
T : » ыз S 1 15 ue cu. 1 1 
10 b LE s iat 14 14 1 JE 
СЕЈ е ee 122 —196 193 —197 194 
100 ы 109 —104 108 —1(5 1044 1084 
10 4% 4% 9— 94 
10 К. 19 — 194 12 19 | 
Bs 108 —111 108 —111 
Block ix x Wa —104 108 —104 1084, 103 
: о | Ha | | of 
T 10% | 13% |12% 118 =, ЕН —133 % : 
Brock 2: Бн $i E 102 —104 in s 
es 8 
8 ee oe ee 6 f ee 
Brook os ae oe 06 жее 98 S н ost ee 
10 | 7% | 69% x 181— 18. itz 18 19 188 
b ee ee ee t 5 18 — 513 ee 
es е6 ee ee 110 —115 11 —115 . ee 
| еба „ |ва . | тасш 14 — 183 is. 
100 br = К 102 —104 102 —101 ‚. x: 
6 % | 144% |14% 18}— 143 181— 143 144 188 
6 os eo @e 83— 9 C$ — 9 ee ee 
s se | cm | | жи | ою 
Stock | .. Ps Еу 82 — t6 xà | 79 — 88 ха | 80 791 


MARKET QUOTATIONS, Wednesday, February 22nd. 


, 'g 
CHEMICALS, &o. ino. ог ps METALS, &0. (continued), Laien — 
a "d E m T ee per owt, uon e Copper Se we в. per ton £80 
@ oe ее ее ео per сті, 23J- ео б Т] oe ee ee ee per ton £60 
в ii 0. der ct. 37 T 6 n (mectrolytic) Bars .. рег ton 470 10 
& $3 Salphorio ee ee ee per oi. 5/6 0 0 6 "n Sheets oe per ton £87 
a Amm Sal .. * per сиф, 49/- T 6 n " . per ton #81 T 
а Ammonia, Muriate (crystal) . per ton 288 10 oe $ » " Н.О, Wire per lb. 984. А 
a » U ee ee ee per ton £80 ee 7 Ebonite Rod ee ee ee per lb, 8/8 
a Ble er.. ec ee per ton Ab б ee f " Bheet ee oe per lb. 8j- ee 
a Bisul of Carbon .. per ton £15 s п German Silver Wire .. .. per lb. 17 T 
а Вогах.. e $s " e. per ton £18 ёж h Gutta-percha fine vs per Ib. 80 I 
a Bensole (90%)  .. T .. per gal, 1- T h India-rubber, Para fine . per lb. 5/84 to 5/6 inc. 
a 99 ( 96) ee ee ee per gal. 5/6 ee L| Iron, Charcoal Sheets ee Фе per ton 218 ES 
а Copper Sulphate .. - per ton £28 "T € n s do (Cleveland warrants) per ton 48/2 64d. ine. 
а | Nitrate её ‚э es per ton £25 T $ . according to size per ton From 411" s 
: „ White Sugar oo ee рег ton #81 - б» Bore, eavy .. per ton 41/6 to 50j- Н 
a Meth l А oe ee per pal 223 ee 4 н ire, galvanised No. 8 per ton £9 = 
a y т gal. is с 
а Napbthe. Solvent (00% а 160° С), — 675 2 А я English cot . рег ton £18 15 2/6 dec. 
« Potassium B in casks per ib. 8d. ee 9 » eo «= . рег don £14 2 6 ee 
* Poe vob. Canatic 16, des e». per ton £19 eo "= Manganin Whe No. 98 eo ee per lb. е ee 
a Potassium Cyanide e .. perlb. Tad. : g Mercury .. per bot, 47 12 6 2 
« shellac 33 ss es рег сті, 165J- T 4 Mice (in original cases) mall per Ib. 6d, юц ee 
« Bulphate of Magnesia os per ton £4 10 P. d n " „n medium per lb. 2/6 to 4/- ee 
F 26 10 * Plisphor B/onsePlaimeeiings per . | 1/0) to 1/8 E 
: [T] ee ee per ee per ee 
" Lamp .. iie ee per ton й5 oe Е erie bara a role per 1b. 1/04 to 1/8 64 
я” Roda, Caustio (white 70 95) per ton 410 16 T Р ” „n  sSip&sheet per Ib. 1/2 25 
а „ Crystals  .. . oe per ton £8 ee o Platinum .. .. Per on. Ё2/6 1/- ino. 
Sodium ‘ichromate, casks 3 .. perih. d. s в ВШоіот Bronse Wire .. .. per lb. 10d. to 1144, Es 
a „ Cyanide се .. per lb. qd. Steel, Magnet, acc'd'gtodeso'p'n per ton £58 ee 
" н bers ee ec £15 to £40 ee 
METALS, &c. Tin, Block . in jum 8 deo 
b Aluminium Ingots, in ton lots .. per ton 4180 - е tm, s+ oe per £1 à 
b 5 ire, in ton lots .. per ton £168 i a , Wire, Nos. 110 16 . per Ib. 17 
b Мө in ton lots per ton ie Р White е оао Metals 
b Babbiti's metal ingots per ton 448 to £140 » “White Ant” brand рег ton | 44810 £65 
e Brass (rolled metal #1012" basis per lb, а. - і Yarns, 3/108 Grey Cotton, on sp'is per 1b. 8d. T 
€ u (brased) por lb. A же 1 n lea. Flax. oe pet lb, К we 
€ „ ' (solid drawn). . ee рег lb. d. " fo n B ply 10 be Russian .. per lb. А oe 
е T ee per lb 714. es Í n Russian, .. per lb. . T 
г Copper Tubes (brazed) .. . per lb. 10d. es j 180 lbs. Jute rove per ton 1 ; 
„ (solid drawn ee per lb. 103d, ee k Zino, Bhs (Vieille Montagne bad.) per ton Es* 5 41 2 6 deo. 
s Copper Bars (best selected per ton £80 2 
Quotations "РЕ lied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons., Ltd.; d Е. Wiggins & Bons.; e Frederick 
Bmith & со yv G.P. and Teleg. Works Co., Ltd. ; g James & Shakspeare ; А Edward 1 ill а Co.; € Bolling & Lowe; j Walter H. Hindley and 
& Sons; o Johnson, Matthey & Oo., Lid.; p The Phosphor Bronse Oo., Lid. 


Co., Ltd. ; by, Lid. ; т W. T. Glover & Co., Ltd.; * P. Ormiston 


"——Á——M—— Ur 


Electric Coal-Cutting Machinery. — In connection 
with a recent meeting cf the Mining Institute of Scotland held in 
Glasgow, a demonstration was given of the working of electrical 
coal-cutting machinery. The demonstration took place in the works 
of Messrs. Mavor & Coulson, Ltd., electrical engineers, Mile End, 
Glasgow. The machine which is known as the “ Pickquick," aad 
represents the lateat devel. pment in the firm's automatic ooal- 
cuttere, has already been fully described in the ELECTRICAL REVIEW. 
One of the advantages which the makers claim for it, is less noise 
in working, besides making work more pleasant for the miner. The 
machine can be driven by direct-current electric motors, three-pbase 
motors, or compressed air motors, aud tbe manufacturera claim great 


things for it in regard to cutting Capucity, durability, and low power 
consumption. 


— — ———— — — 


The Hitchon Low-Tension Ignition Device.— till 
another low-tension ignition device for use on petrol motor- cars on 
the lines of those recently illustrated in the Revrew has just come 
under our notice. This is kn^wn as the Firefly,“ and has been 
introduced by the Hitchon-Gear and Automobile Co., Ltd., of 
Accrington. The device which is practically the вате size as an 
ordinary sparking plug, is almost identical with the C won arrange- 
ment, of which we gave a description in our issue of the 10th inst. 


Imports of Foreign Electrical Machinery.—The 
returos jast issaed show tbat the value of the foreign electrical 
machinery imported into this country during January last amounted 
‘to £46,928, which compares with £37,381 in the preceding month 
and £46, 937 in January, 1904. 
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THE OLYMPIA AUTOMOBILE 
EXHIBITION. 


(Concluded from page 292.) 


ANOTHER interesting exhibit of electrical vehicles waa that 
of the Electromobile Co., Ltd., of 7, Curzon Street, W., who 
showed their latest type of chassis, several carriages, and a 
novelty in the shape of an electric ambulance van. The 
company's original cbassis has already been described in 
these columns; improvements have been introduced by 
slightly lengthening the wheel base and 

improving the spring suspension. 

The latest type of chassis is fitted 
with a safety device, which renders it 
impossible for the running plug to be 
inserted in its socket, except when the 
controller is on the zero position.; the 
socket has also been placed in a con- 
spicuous position. 

The ambulance van is an up-to-date 
vehicle mounted on one of the company’s 
ordinary chassis. It contains two fall- 
length stretchers, which slide into one side 
of the van, allowing ample space for an 
attendant to move about. The carriage 
is provided with electric lighting and 
heating, also telephonic communication 
between the driver and attendant ; it is 
intended for town use, and will cover a 
distance of 25 miles on a single charge 
of the battery. 

The Kriéger Electric Carriage Syndi- 
cate, Ltd, exhibited one of their vehicles, in 
which each of the front wheels is driven 
separately by а motor, as described in 
our reference to the Crystal Palace show 


(ELxornICAL Review, February 8rd). 
The Simms Manufacturing Co., Ltd., of Kilburn, N.W., 


were prominent with fine examples of the petrol car : their 
well-known * Simms-Bosch " magneto-ignition which was 
conspicuons on many motors, and a 100-H.P. four-cylinder 
engine, specially designed for marine or railway work, and in 
which the accessibility of the valve-gear and crank chamber 
were ruling features, merit special mention. Our illustra- 


Siamese PORTABLE AIB-PUMP BET, 


ion shows a convenient application of the 34-H.P. Simms 
notor for driving a portable air-pump, as supplied to the 
F. O. and employed for forcing dry air through the tele- 


Попе ducts. | 
In the annexe, the well-known electrical firm of Messrs, 
ohnson & Phillipa were exbibiting the Newman variable-speed 
ar and adjustable universal joints and couplings. The 
ewman gear contains several novel features. It consists of a 
811 variable-throw eccentric fixed on the end of the con- 
int-speed shaft; the eccentric, by means of connecting 


links, oscillates in turn four small clutches, fitted‘ with 
exterior gear teeth, which are driven forward only, and 
which gear with a centre pinion fitted on to the end of the 
variable-speed shaft, imparting to the latter a continuous 


rotary motion. 
Referring to the key diagram, the centre of the eccentric 
is shown at A. The centre lines of the connecting links are 
represented by the lines B, By B,, B., which are connected 
at their outer ends to studs C, C, C, C,, the studs being 
fixed in the clutches D., Ds, D, D, The clutches аге of the 
roller type, and drive only 1n one direction, they turn on 


EIL 


ELETRIC AMBULABOR VaN. 
ping E, Ez, Eg. E, fixed into the casing surrounding the 
gearing. The gear teeth surrounding the clutches are shown 
by Fi, Fa Ез, F,, and the common pinion in the centre by d; 
the latter, it will be noted, is always in gear. 


It will be seen that the greater the throw of the eccentric, 
the greater will be the distance through which the clutches 


DiAGBAM OF NEWMAN VABIABLE-8PRED СЕАВ. 


oscillate ; if the throw is nil, the clutches will be at rest. Ав 
each clutch moves forward it drives its gear ring through 
a certain distance, and then releases ; the next clutch, how- 
ever, has taken up the driving before the lutter operation 
occurs, and consequently the motion imparted to the variable- 
speed sbaft i8 continnous. 

In the case of в Daimler car fitted with the gear, the vari- 
able-speed shaft can be varied from zero (stop) up to full 
engine speed, t.e., 750 r.p.m., and actual tests are said to 
give an efficiency of over 90 per cent. It goes withont 
saying that the gear will fipd many uses other tban on the 


-ua | 
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motor-car; our illustrations show its application to a 

motor-car gear-box and as a variable speed countershaft. 
Messrs. Willans & Robinson, Ltd., exhibited samples of 

their new vanadium steel, a prodact of their Queen’s Ferry 


— — 


CLUTCHES AND Driving EccBNTRIC, VABIABLE-SPEED GRAB. 


Works, poesessing unique properties which make it excep- 
tionally suitable for motor-car construct ion. 

Messrs. Peto & Radford, Ltd., of 55, Hatton Garden, E. O., 
were, as usual, well represented in the matter of accessories ; 


Newman VARIABLE-BPRED GAR APPLIED TO A COUNTER-SHAFT, 


accumulators, electric ignition and lighting devices, magnetos 
and dynamos, instrumenta, rectifiers, &c., finding a place on 
their stall, This firm also had on view Walker’s (patent) 


NEWMAN VABIABLE-SPRED GEAR APPLIED TO A MoToR-CAB. 


dynamometer for measuring the B. H.P. of electric and 
petrol motors ; it is a simple device consisting of a couple of 
vanes, which are clamped on to the spindle of the motor to be 
measured. From the speed, position and size of the vanes, 


the horse-power can be immediately obtained from the 
calibrated results which are supplied with the dynamometer. 

The * Fire Fly" ignition plug, a patented low tension 
device, shown by the Hitchon Gear and Automobile Co., 
Ltd., of Accrington, appears to be almost identical with the 
* Caron" device shown recently at the Crystal Palace and 
described in the ELEcTRIcaL REVIEW of February 10th. 
The plugs are standard size, and alt;oueh intended for use 
ы а magneto, will work satisfactorily on three or four 
cella. 

Among other exhibitors we noticed the Langdon-Davies 
Motor Co., Ltd., of 101, Southwark Street, S. E., who bad 
a selection of the Soames change speed gears on view; 
and the Brotherhood-Crocker Motors, Ltd., with whom is 
associated the old-established firm of Peter Brotherhood, so 
well known in connection with high-speed engine work. 


Lozisg LauwoH Moros эпти MaowmTO IGNITION GA. 


The cars built by this firm are fitted with an ingenious 
high-tension ignition device, in which the satisfactory work- - 
ing of the ignition circuits is always visible to the driver, 
and the advaucing or retarding of the sparking is automatic- 
ally controlled by means of а small centrifugal governor. 

Although the show primarily catered for the individual 
blessed with a long purse, yet cars of cheaper construction 
were not entirely absent, and the palm for novelty in this 
direction must be awarded to the exhibitors and makers of 
the Orient motor buckboard, a light vehicle, which, as its 
name implies, bails from America—iu fact, from the fac- 
tories of the well-known Waltham Manufacturing Co., of 
watch fame. 

We gather that the show was a great commercial success, 
one well-known journal giving, on good authority, an 
estimate that over two million pounds’ worth of orders 
were placed while the exhibition was in progress. 


AN IDEAL SWITCHBOARD BASE. 


7 Bx LEONARD J. PUMPHREY. 

Every manufacturer of switchboards and distributing 
panels knows of the great difficulties invariably met with, 
in finding a satisfactory material to carry the several fittings 
and instruments that are necessary. The suitability of any 
material depends partly upon its mechanical and partly upon 
its physical properties. 

From a mechanical point of view the material should be 
strong and tenacious, and should readily lend iteelf to 
drilling and machining. The necessary physical properties 
are more important ; in addition to being fireproof, an ideal 
material should be acid-proof and completely non-hygroscopic. 
Electrically it should have a high insulation under all con- 
ditions, and should be proof against “ piercing" under 
electrostatic strain. 

Slate and marble are the two materiale that have been 
and are still most extensively used for this class of work, 
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but unfortunately both of these have many serious defecta, 
which have only been to some extent overcome. They are 
both natural products and the quality varies enormonaly. 
The insulation resistance of a slate slab of given size, varies 
from 800 megohms in an exceptionally good, prepared and 
selected sample, down to ‘01 ohm in another sample of 
equally prepossessing appearance, but which has a concealed 


metallic vein in its structure. . Usually, a fault of this kind 


is not revealed until the slate reaches the test-room, and the 
author bas on several occasions been surprised and dis- 
appointed to find that he could light a couple of glow lamps 
through a slate upon which £20 worth of labour bad been 


Fido. 1. 


spent. Why should it not be possible to manufacture a suit- 


able material with a uniform composition and properties that. 


could be relied on ? 
Glass and other vitreous substances can be moulded into 


suitable slabs with perfect insulating properties, but these 


cannot be drilled or machined in any way, and this is, of 
course, a fatal drawback. | 

What we are looking for is а material that has the insu- 
lating and non-hygroscopic qualities of glass, that can be 
drilled like slate, that can be moulded in any shape, and tbat 
is entirely acid-proof. The latter is of great importance 
where the switchgear is for use in factories where the air is 
charged with acid fumes. 

Such a material has at last been found, and has already 
given the utmost satisfaction for electrical purposes on the 
Continent. Opaline,” as it is called, is эв yet little known 
in England, and the results of some experimental work in 
connection with ite electrical properties may be of general 
iaterest. For the purposes of the experiment, rectangular 
slabs of slate, marble and opaline were used, and in each 
cage testa were made with the view to the comparative deter- 
mination of the following :— 

]. Resistance in megohms. 

2, Surface insulation. 

3. Capacity for withstanding electrostatic strain. 

It will be interesting to bear in mind that the slate and 
marble samples were obtained from well-known suppliers of 
theee materials, who were advised of the nature of the experi- 
ments that would be mede. The samples were, therefore, 
regarded as the very best of their kind, free from metallic 
veins, and without structural defects. 

Experiment 1.—In this experiment the readings were 
taken after a period of electrification of 15 minutes, and the 
resulta are shown in Table I. Contact was made with the 
aid of mercury baths, and in the case of slate and marble 
two samples of each were tested. 


TABLE I. 

Bubatanée: enous FOE sample, тие; кееш; ратуе ар 
Marble 10 x 15 2:0 288 13,500 
Marble 10 x 15 2'6 288 9,500 
Slate 10 x 15 2°5 288 340 
Blato 10 x 15 2:5 288 280 

10 x 15 2:6 570 | 15,000,000 


The results of this experiment are so definite, and the 
figures speak so plainly for themselves, that any comment is 
unnecessary. 

Experiment 2. Surface Insulation.— The object of this 


. opaline. 


experiment was to ascertain the amount of surface leakage 
across the samples under different conditions. Switchboards 
are often installed in factories and engine rooms where the 
air is charged with moisture, and where vapour is continually 
condensing on any cool surface, and the experiment therefore 
was carried out as follows :— 

Fach sample was suspended vertically by carefully insu- 
lated wires. Connections were made as shown in fig. 1. 

Insulation testa were made upon a sample of each material 
on different days, and it will be seen that the values for slate 
and marble vary with the state of the atmosphere owing to 
the hygroscopic qualities of these substances. Every sample 
was then subjected to a jet of steam ; the lowest insulation 
given under this condition was noted, and the steam was cut 
off. Readings were then taken at intervals, as the sample 
gradually dried in the open air. These results are shown in 
Table II. :— 


TABLE II.—Suou&BFACE INSULATION IN MEGOHMS. 


. Time. Slate. Marble. Opaline. 
17 21,000 15,000,000 
Dry .. ee | 150 23,000 15,000,000 
15 23,000 15,000,000 
Minimum gee 044 25 2:8 
1 minute ... 047 87 4 
2 minutes Eb. *048 50 7˙8 
"- ix '050 '88 12 
4 is -— '051 3 62 
5 ý 052 5'3 82 
10 з '057 27 185,000 
15 * '070 46 741,000 
20 áü '080 64 741,000 
30 15 110 741,000 
1 hour 18 270 741,000 


Experiment 3.—Capacity for withstanding electrostatic 
straiu.— These tests were carried out upon three square plates 
of equal surface, one of slate, one of marble, and one of 
The thicknesses were as follows :—Slate, 1 cm.; 
marble, 1:04 ; opaline, 44 cm. 

Electrical contact was made with the ajd of two tinfoil 
diske, 260 cm.? in area, pressed centrally against the top 
and bottom surfaces of the plates. 

Step-up transformers were used for gradually increasing 
the applied voltage. ! 

At 7,000 volts the slate becomes to all intents and 
purposes a conductor, the current flowing round its 
surface and scorching the material. The experiment thus 
came to an abrupt conclusion and a proper electrostatic 
breakdown test could not he made. 

The marble plate broke down under an alternatin 
pressure of 20,000 volts. 

The opaline sample was next tested in the same way. 
When the pressure reached 40,000 volts an arc was 
set up between the two tinfoil disks, not through but round 
the edge of the plate. To prevent this the sizeof the disks 
was considerably reduced and the voltage was again raised. 
Finally, at 45,000 volts the material gave way under the 
strain and an arc leapt across through the fissure. : 

Concluston.—In view of the increased demand for high 
tension switchgear of every description, the above results are 
very instructive. The need for a material to replace slate 
and marble, is being felt every day more keenly by electrical 
manufacturers. The author knows of several large firms, 
whose faith in slate is so far diminished that they make a 
standard practice of insulating every piece with micanite 
washers and bushes, and who invariably mount opposite 
poles of a D.P. switch on separate panels, insulated both 
from the iron framework, and from each other. The cost of 
production is thus considerably increased, and a material such 
as opaline should present many uttractions to manufacturers 
who have had these troubles. A great advantage attaching 
to the use of slate is that it is easily drilled, but unfortunately 
the drill always brings off a flake at the under surface. 
Sometimes these flakes are small, sometimes large, but in any 
case they effectually prevent any possibility of marking out 
a slate on the back, and drilling it from the back. 

In the above manufactured material, however, the structure 
is uniform, and not built of strata or layers, with the result 
that the drill passes right through, leaving a clean cut hole 
both at the top and the bottom. 
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of a small lever handle simultaneously. The whole operation of 
starting the motor and carrying out the above, operations can be 
done in 1 to lj minutes. The commutation is absolutely sparkles 
under all conditions. The starting current is jast about full load 
current, this being 82 amperes.” The efficiency guaranteed was 
83 per cent., but, owing to a special request for a fairly high power 
factor, the latter was improved to 80 per cent. with a very slight 
reduction in the efficiency. It will also be noted from the &coom- 
panying curves that the efficiency and power factor are almost 
constant from 9 to 20 н.р. 

This particular motor is not arranged for reversing, as this is not 
necessary. If it is undesirable to shift the bruehes to reverse the 
motor, as is generally the case, a second winding is provided 

| on the stator in quadrature with the first 
winding, the two being in series, and 
when it is desired to change the direction 
of rotation, all that is necessary is to 
change over one of the windings It 
will be seen, therefore, that both wind- 
ings аге always operative. 

In the larger sizss of Fynn motor, from 
50 н.р. upwards, which also include traction 
motors, the Fynn method of self-excitation 
is provided. This is a very important 
feature, and has the great advautage, we are 
informed, of enabling the motor to work at all 
loads with а power factor of 100 per cent., the 
efficiency only being affected to a trifling 
extent. 

The actual power consumption, when the 
condensing plant was dealing with approxi- 
mately 13,500 lb. of steam per hour, which is 
the guarauteed performance, was 129 zw., 
with a power factor of 80 per cent. Allowing 
for the efficiency of the motor, this gives a 
B H.P. of 13 8 гы driving the whole set. се 
total length of the circulating pipe, w 
draws from and delivers to the ie Trent, 
is S08 ft., and the maximum height above 
normal river level is 17 ft. 

This is the first application of a motor of 
this description driving a condensing plant, 
and is the second Fynn motor in operation 
in this country, the first being a 7-НР. 
machine, In noting the performance of 
the motor from the curves, &c., it should be 
understood that the frequency at Barton is 
75, which is a comparatively high figare. 

We are indebted to Mr. P. J. Pringle, borough electrical 
engineer, Barton-upon-Trent, for the foregoing particulars and 
the photograph of the condensing plant. 


SURFACE CONDENSING PLANT DRIVEN 
BY FYNN REPULSION INDUCTION MOTOR. 


In drawing up the designs for the recent extensions at the Burton- 
vpon-Trent Corporation electricity station, it was thought preferable 
to drive the condensing plant for the new 500-xw. generating set off 
the alternating current side of the station, instead of the direct 
current traction side, The Fynn repulsion induction motor, the 
paten's of which are controlled by Messrs. Witting, Eborall & Oo., 


Сохренвінс PLANT DBivEN sy Fynn BINGLE-PHASBN Moos. 


foriGreat Britain and the Colonies, was selected for this purpose, 
owing to the fact that when starting with a torque equal to that of 
full load, the starting current can be kept down to from 3 to full 
load current. The" accompanying illustration shows the general ' 
arrangement of the plant. E 
p The condensing plant was manufactured by Messrs. Cole, Mar- ua 
chent & Morley, of Bradford, the motor being supplied through A 

this firm as well It consists of an Edwards three-throw air A LONDON ELECTRICAL MOTOR-CAR бозу 
pump and circulating pump by Мевегг Gwynne, the former : бум 
being driven through gearing by means of a raw hide pinion on the GARAGE. 
sbaft of the motor at & speed of 135 r.p.m., and the latter coupled ex 
direct to the motor and running at a speed of 1,440 r.p.m. The in, 
air pump valves are of the Kinghorn type. The lubrication of all Тив problem of constructing a cheap and economical storage battery ET 
parts is arranged for continuous running. The plant is specified to for electric car-driving has still to be solved; but, in spite of ж, 


deal with 13,500 lb. of steam, with no superheat, and to give a the deficiencies of those at present їп use, the operation of a He 
vacuum at the condenser of 27 in , with circulating . 


water at a temperature of not more than 60° F. 
The plant under test bas been found to fully 
meet tbese requirements; the whole set is a | — 
compact arrangement, and bas dealt with as | [ | 8 
much as 650 Kw. The floor space taken up by 200° a — Е 
the entire set ів 14 ft. 9 ia. x 7 ft. 9 in., and the TC 
condenser stands 4 ft. 9 in. high above floor level. 
The large cylinder seen on the extreme left p" 
Ё 
ч 


` hand of the illustration isa grea*e separator by 

Messrs. Templer & Ranoe, dealing with the 

exbaust steam before it enters the condenser. 100 

The grease and water separated out are antomati- 

cally discharged, whether the plant is running 

condensing or to atmosphere, by a Bundy trap. юх // | | st | | 
The motor is of 14 B.. ., with an uver- — | T | 

oad capacity of about 40 per cent. The stator 10 f TEE 2 

of the motor is built in the same way as the + ЖЕ pt АЕ m. 

stator of an ordinary three-phase motor, while the 

rotor is generally similar to the armature of a 

rotary converter. It has two interconnected 

windings, the free ends of one being connected to 

slip- ringe, while the ends of the coils of the 

other are connected up to acommutator. The 


% 
^ 
Full load | 


е ` ‚ | 
EFFICIENCY, CURRENT AND Рожив FACTOR OF 14-B.H.P. FYNN = 
SINGLE-PHASE Мотов. S 


operation of starting tbe motor is carried out as 
8:— 

ee closing the main switeb, putting the current on the stator 
windings, the starting switch is put on the first notch of the resist- 
ance in circuit with the brushes on tbe commutator side of the 
machine. The motor driving the condensing plant reaches a speed 
on the first notch of 1,060 revolutions in 5 seconds, which is & 
performance equal to tbat of any direct-current motor. There are 
13 resistance notches, the speed rising to full as the switch moves 
over tuese. The slip-rings are then short-circuited by pushing in a 
projecting knob at the apur-wheel end of the motor-shaft. The 
starting switch is then moved back to the first position, and the 
whole of the brushes bearing on the slip-rings are raised by means 


successful hiring-out system has been maintained by the City M | 


Suburban Electric Carriage Co., Ltd., and the Electric Landa 
Uo., Ltd., both of York Street, Westminster, and Upper Manor 
Street, King's Road, Chelsea, for the past three years. The scope 
for business in this direction, however, саа only be sought pride 
those possessing much above the average income, as the tariff given 
below will show. th 

We are enabled to give the following particulars concerning the 
well-equipped garage at Chelsea :— 
Eee 

* On lowir frequencies it becomes easier to reduce the maning 
current, and this can be kept down to about 2 of full load curren 
with full load torque. 
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The building was erected about three years ago, and has accom- 
modation for over 100 cars. Two carriage-ways are provided, with 
25 pite arranged along each side, msking four rows, totalling 100 
vits in all. Hach pit is provided with its own charging panel, and 
to each is also allotted the licensed number of a car. The floor is 
wholly paved with cement, and small tracks along each of the 
drives are provided. А bay is built out along the left side, which 
contains а battery room and a small dynamo room. In the former, 
apparatus for “burning up" the plates is installed, oxygen and coal 
gas being used for this purpose. The cells are also here made up, 
washed, and generally overhauled, and charging panels are pro- 
` vided for primarily charging a newly made up set of cells, the rate 
being at about 10 amperes for 45 hours. The supply of electrical 
energy is taken from the Chelsea Electricity Supply Co at a pres- 
sure of 400 volta; the batteries are charged at about 115 volte. The 
transforming plant installed consists of two Lahmeyer shunt-wound 


 ÜToRQuUE лир CURRENT OF FyNN BrwGLE-PHASE Мотов 
(see page 330). | 


mt^ generator sets, each of 60 xw. capacity, generating 600 
amt eres at 115—125 volts, at 550 rp.m. These are arranged for 
running in parallel, and by this means provision is made that would 
enable 120 to 130 car batteries to be cbarged at one time. Tbe 
switchboard is of the Lahmeyer make also, fitted with no-load and 
overload release for controlling the low tension circuit. Motor 
startera of the usual type are provided for the motor circuits. From 
the bus-bars three mains are taken, one to each carriage-way and 
one to the battery room. 

The charging panels used are Child's patent, and each is fitted 
with an ammeter and variable resistances; the switches fitted on 
these are mostly of the double-pole type. Repairs to the cars are 
executed at this garage, and recently the remodelling of some of 
the older type has been commenced. For carrying out repairs, two 
small motor-driven lathes and two drilling machines are provided, 
and also a small trimming shop for cushion and leather repairs, &c. 
All new cars are, however, built by the City and Suburban Electric 
Carriage Co., Ltd., at their works at Clapham. 

Each of the cars is fitted with two 2-H P. motors, both series 
wound, four-pole, driving the rear axle by single-reduction inside 
spur gearing. The majority of these motors are of the Columbia 
make; a few cars, however, are fitted with Riker motors. The car 
controllers adopted are Columbia, with three speede, the firat being 
with the batteries in parallel and the motors in series, giving a 

eed of about 3 m. p. h.; the second, all in series, allowing a speed of 
about 6 m.p.b.; and, in the third, the motors are connected up in 
parallel and the batteries in series, resulting in a speed of from 12 
to 14 m.p.h. being attained. A few Child vertical controllers, with 
four to six speeds, are used. The Electric Landaulet Co. is about 
to fit new controllers to some of the cars, having seven speed adjust- 
mente, magnetic overload release and interlocking with the foot- 
brake. E. P. 8. batteries are solely used, there being two of equal 
size to each car. They are of the O type, containing 44 cells 
altogether, arranged in two halves to permit of parallel working on 
the first controller position, and have а capacity of 120 ampere-hours, 
the average run on one charge working ont at about 35 miles. 
The weight of each half is about 6 cwt., and for the purpose 
of drawing these out of the carriages, trollies are provided with 
suitable screw elevating and withdrawing gear. The average 
weight of each саг in running order is from 30 to 35 cwt., three- 
quarters of which is available for adhesion. American-made 
Turner soli i tires are found to be the most economical as regards 
wear and tear. Almost all makes of pneumatic tires bave been 
tried, but so far have not proved satisfactory, owing to the great 
weight upon them. The braking apparatus consists of two sets 
of band brakes, one on the armature spindle, operated by hand, 
while the other, actuated by a foot lever, operates a powerful brake 
on the external surfaces of both the spur gear-wheels. А further 
emergency brake is available when required by using the electric 
reverse, which is operated by а foot-press placed ia the foot-board. 


The Electric Landaulet Co. have control of the hiring depart- 
ment of the business, and the charges at this time of year vary from 
103. per hour to 50s. per day, and from £15 per week to £330 for 
віх months.  Forthe summer months the prices are increased. These 
charges includs cost of repairs, energy, washing and stabliog, and 
drivers. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME POINTS ON THE SELECTION OF ELECTRIC 
CABLES. 


Ву Lr. B. Argrnson, M. I. E. E., and C. J. Beaver, A. M. I. E. K. 
(Abstract of Paper read at Manchester, January 31st, 1905.) 


А STUDY of the proceedings of the Iostitution of Electrical 
Eagineers reveals the fact that of all the important subjects relating 
to the practice of electrical engiteering, few have be: a dealt with 
to such a small extent as the subject of cables. 

The authors of the present paper desire io take into consideration 
the existing types of cable, to consider the purposes to which they 
are adapted, and to deal with the qualities to be sought for in each 
ty pe. to eneure that it may be the best of its kind. 

The épecification of any standard conductor shonld state the 
effective sectional area of the whole conductor, 1.6., the area of 
a solid wire having the same conductivity, and the number of wires 
in the strand, or alternatively, a8 is common in the case of small 
conductors, the gauge number, or diameter in mils of the wire, and 
the number of wires in the strand. 

It should further define the minimum conductivity allowable. In 
the сазе of tinned wires, it should also state the percentage 
permissible departure from the standard of conductivity produced 
by the tinning. 

Every engineer knows the enormous difference in conductivity 
between pure copper and copper containing small percentages of 
impurity, but iu few cases, especially with the smaller conductors 
bought commercially, is this tested, and there are copper conductors 
in the market of not more than 80 per cent. (Matthiessen's standard) 
conductivity, acd these are accepted and used for house wiring and 
other purposes without discovery. It cannot be claimed that such 
wire is bought by the manufacturer as high conductivity copper, for 
there is no difficulty in obtaining electrolytic copper of from 99 per 
cent. to 102 per cent. conductivity. 

Cases have been known in practice, where imperfect conditions in 

the tinning process have resulted in a variation of as much as 12 
per cent. in the conductivity of 20 S. W. G. wire. 
. Rubber insulated cables were the firet cables used, and their use 
to-day is still very large for all purposes where high insulation and 
easy fixing and m«nipulation are primary considerations. Speaking 
generally, there is hardly any article of general commerce in which 
the buyer places himself so largely in tbe hands of the seller, as he 
does in the matter of india-rubber; and although large buyers often 
have facilities for the analysis of goods, there are difficulties in the 
analysis of india-rubber articles which are hardly paralleled in other 
general analytical work. 

Conductors.—In rubber cables the copper conductors should 
always be tinned. It is a matter of common knowledge to those 
who are at all familiar with rubber goods, that oxidation is the 
form of deterioration to which rubber is most liable; and toa 
greater extent with pure than with valcanised rubber. Now the 
chief office of the pure rubber layer in a vulcanised rubber cable is 
to prevent tbe sulphur in the compound rubber from attacking the 
conductor. It is a chemical fact that copper is a powerful carrier of 
oxygen, and that it will readily part with its oxygen to a substance 
which has a great affinity for it. 

Thus we have (for certain electrical reasons) in close proximity in a 
rubber cable two sub tances, rubber and copper, which for chemical 
reasons should be kept apart. The coating of tin on the wire acts 
as the necessary separating medium, and it is obvious tbat its 
efficient application is of the greatest importance. 

Until recently, specifications hardly referred to this matter at all. 
There is now a marked tendency to ensure reasonable efficiency and 
uniformity, by specifying a definite test of the tin coating. The 
standard test, which is known as Glover's Test, is now being used by 
the largest makers of tinned wire in this country and abroad; it 
was devised by one of us in 1897, and bas been in daily use for the 
past seven years. Appendix І. describes the test in detail. 

Pure Rubber.—This should consist of absolutely pure rubber, 
without admixture of any kind. Pare hard fine Para rubber sheet 
is chiefly prepared by what is known as the “spreading method,” in 
which the requisite mechanical and other properties are attained by 
"ageing" (banging in dark rooms at a certain temperature) for 
several months. With raw rubber in the neighbourhood of 5s. 3d. 
per lb., the cost to the cable maker will be about 8s. 6d. per 1b., 
though at the present time rubber strip, purporting to be pure Para, 
is being offered at 58. 9d. per lb. There is, therefore, little occasion. 
for surprise to find that in foreign cables, and in cables made by 
firms with little or no reputation to support, the pure rubber, 
as above described, ie replaced by a lower grade rabber, in which 
the requisite elasticity and mechanical properties are obtained by 
vulcanising by what is known as the cold cure” method. This 
consists of treating the surface with chloride of sulphur in carbon 
bisulphide. Apart from the fact that this rubber contains sulphur, 
contrary to th; essentials of its functions in the cable, it nearly 
always contains traces of hydrochloric acid as au after result of the 
chemical treatment. Tne danger of using such rubber hardly needs 
emphasis, but the temptation to the small maker lies in the fact that 
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it can be produced at something like 40 per cent. less cost than 
pure Para strip, made by the best method. 

In some cases of cheap cables the pure rubber may be found 
to contain a proportion of “rubber substitute,” which usually 
consists of oxidised or vulcanised oil, sometimes with an addition 
of wax. Such adulteration is not only fraudulent, but almost 
as harmful as the low grade chemically treated rubber referred to 
above. i 

Where no attempt is made to adulterate, it is sometimes found 
that makars attempt to imitate the hard non-adhesive surface of 
correctly “aged ” strip, by costing with a film of soapy composition. 
Wires coated with such rubber will blacken before vulcanising if 
traces of freo alkali are present 

Even in pure rubber strip, made solely from fine Para rubber, 
appreciable differences in the tendency to oxidise may be noticed. 

The diagram shown in fig. 1 illustrates the rate of oxidation of 
various makes of pure rubber strip. The curves show the resulte of 
ageiug teste, which were carried out by exposing weighed quantities 
of tbe finely divided pure rubber to the atmosphere continuously 
at a temperature of 210° F.; precautions were taken to expel all 
traces of residual solvent and surface moisture before tbe actual 
experiments were commenced. 
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кта. 1.—RaTR or OXIDATION OF VARIOUS Poss SHEET HUBBERBS. 


It will be seen that sample No. 4 oxidised most rapidly, and after 
80 hours’ exposure the finely divided particles were sufficiently oxi- 
dised to form a magma. . 

The same thing occurred with sample No. 2 at 70 hours, while 
"^ 1 and 3 remained unaltered at 120 and 130 hours respec- 
tively. | 

It was found that the proportion of rubber resins in the various 
samples bore & well-defined ratio to the rate of oxidation observed. 

Compound or Vuilcanising Rubbers.—These are generally applied 
in two layers, that next the pure rubbar being usually drab in colour 
and the outer one, grey. They should have for their basis hard fine 
Para rubber, and should be vulcanised with a minimum proportion of 
pure sulphur, and mixed with mineral matter only to the extent 
required forthe particular grade of cable which it is intended to 
produce. | 

The addition of rubber substitute, referred to under ''pure 
rubber," should never be allowed ; and the expression, “ containing 
no organic matter other than rabber," is in some specifications 
intended to probibit such materials. 

In few cases are analyses made to check this important matter; 
even when the specification is framed to bar substitutes, large con- 
tracts are frequently placed without reference to anything of the 
kind, and the first-class firm has to be passed and orders given to, 
possibly, a foreign competitor, who does not scruple to put in his 
" mixings,” 5 per cent., 10 per cent, or even more of a material 
costing anything from 4d. to 1s. per lb., in place of the bard fine 
эрч costing from 6s. to 7s. 6d. per lb., according to the state of the 
market. 

Buch substitutes are invariably prejudicial to the life of rubber 
cables or any other rubber goods. They increase the liability to 
oxidation, because they only form mechanical mixtures, and neither 
combine chemícally nor cobere physically ; in fact, they sub-divide 
the particles of rubber when ground up with it, and this means 
imperfect results as regards durability, from mechanical and from 
electrical points of view. 

The Admiralty moist heat test of 320° F. for four hours was 
designed to indicate roughly the presence of this class of adulterant, 
the substitute becoming partially saponified by the steam. Though 
only a rough test, it has answered its purpose fairly well. 

Bpecifications frequently state the permissible percentage of 
mineral loading matter, or conversely the minimum proportion of 
Para rubber; bat it will be readily seen that, in spite of specifica- 
tions, the due performance of them is difficult of verification. 

Consider, as an example, a specification isaued not long ago for 
high and low tension cables, involving some thousands of pounds; 
and note, notwitbstanding its apparent exactitude, the loopholes 
that existed for variation therefrom. The specification, as regards. 
materials, ran as follows :— 

Low-tension Cables. — “Conductors to be of high conductivity 
copper, well tinned. The insulation to consist of pure and val- 
cauised rubber, the latter to contain not less than (X) per cent. 


pure Para rubber, and the insulation to be not less than 1,950 
megohms per mile." 

The specification for extra-high-tension cable« was worded in a 
similar manner, with the difference that the insulation resistance 
was not specified. | | 

The contract for these cables was sent abroad, British prices 
being far higher than than those of foreign competitors. Analysis 
of samples of the dielectric supplied under the contract showed 
distinctly the reason of the discrepancies in the tender. 

The gen- ral analytical resulta were as follows :— 

Pure Rubbers.—These contained Rubber Substitutes,” and the 
proportion of them varied from 13 per cent. in the best, to 40 per 
cent. in the worst sample. There were also indications that even 
tbe pure rubber which was present, was not fine Para, which those 
wh? drafted the specification no doubt wanted. One sample of so- 
called pure rubber contained over 1 per cent. of sulpbur. 

Vulcanised Compound Rubbers.— These contained rubber substi- 
tutes varying in quantity from 5 per cent in the best, to 15 per cent. 
in the worst, and although the results showed that the makers had 
kept wtihin 5 per cent. of the letter of the specification as regards 
the propertion of rubber to be used, there were signs that a rubber 
inferior to fine Para had been used, thougb, no doubt, tbe expres- 
sion “ Pure Para” in the specification was intended to mean “ Fine 
Para,” and not a rubber at little more than half tho price (in the 
raw state). 

Insulation Resistance. - From the analytical results, it was plain to 
the authors that the specified insulation resistance could not have 
been obtained on some of the larger sizes of cable. It was ulti- 
mately found that difficulties in thie direction bad been evaded 
by the makers of these cables by taking the galuanometer read- 
ings after three minutes electrification, instead of after one 
minute, which, in the absence of anything stated to the contrary, 
is the accepted standard, and the difference in test at these two 
intervals would correspond with an approximate difference of insu- 
lation resistance in such cables ia the ratio of one to three. 

Eatra-high-tension Rubber Cables —The specifications issued by 
engineers for extra-high-tension rubber cables, usually state the 
proportion of Para rubber which the vulcanised rubber shall con- 
tain, the pressure test to which the cable shall be subjected in 
water (usually two orthree times the working pressure), the insula- 
tion resistance per mile, and sometimes the radial thickness of the 
dielectric. Much greater care is necessary in meking extra-high- 
tension cables than in ordinary low-tension cables, because the 
working conditions bave a tendency to create effecte (such as 
electrolytic diwociation in the dielectric, and static discharge from 
the outer coverings of the cable and the consequent ozonising effect) 
which are almost negligible at ordinary low pressures. ` 

The former depends to a very great extent on the treatment of 
the rubber, and the selection and preparation of the loading 
materials which are used in conjunction with it. 

The latt ir msy be avoided to a very great extent by metallic 
braiding or lead coveriog Otherwise there is always risk of a 
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static discharge occurring from the usual fibrous outer voverings at 
local places, which afford convenient paths for the same, and which 
may canse local oxidation of the rubber, and ultimately a break- 
down. 

Fire-Resisting Cabics.—Fire-resisting coverings are usually applied 
to Rubber Oables," for the simple reason that rubber cables are 
chiefly used in sitaations where measures for the prevention of fires 
are most required. However, they may be just as efficiently 
applied to other types of insulation, such as V.B. or G.P., where 
the volatilisation of the combustible constituents would cause fire to 
spread rapidly. 
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The fire resisting properties cannot practically be secured through 
` any modification of the dielectric, and must be attained by special 
treatment of the taper, braidings, or lappings which form the usual 
mechanical! protection to such cables. These fibrous materials may 
be chemically treated, so as to be absolutely incapable of support- 
ing flame, and this treatment (under the process devised by one of 
us, used by Messrs. W. T. Glover & Co., Ltd.), is preferable, and for 
the sske of efficiency isapplied to the yarns or fabrics before apply- 
ing them to the cable. 

Tanned jute is found to be the most suitable fibrous materia] for 
this purpose (though cotton, hemp, or бах may be used), and has at 
the same time the advantage of being mechanically strong, and 
therefore not liable (as asbestos is) to succumb to vibration or rough 
handling. | 

During and after the process of lapping, braiding, &oc., a suitable 
fire-resisting compound is served on to the coverings. Any degree 
of fire-proofness can be attained by adding to the number of braid- 
ings or lappings. In practice, these are proportioned to tbe volume 
of inflammable material (i. e., dielectric proper) in the cable, to the 
siges of the cable, and to the particular class of work for which the 
cable is intended. 

Imagine such a cable to be subject to the heat of a fierce flame 
externally fora prolonged period. Aftera lapse of time, dependent 
on the proportion of fire resisting coverings to volatilisable 
materials (dielectric), the latter becomes softened by the heat, and 
ultimately decomposes and assumes the gaseous state. When the 
gases thus formed have accumulated sufficient pressure inside the 
cable, they force their way through the fire resisting coverings, and 
burn on the exterior of the cable. But when the cause of the 
volatilisation is taken away (i.c, the external flame), the flame on 
the cable quickly disappeare, and does not spread along the cable, 
as еа be the case if the ordinary preservative compounds were 
used. 

In the same way, if the source of heat applied to the cable is 
internal (an arc due to а breakdown of the dielectric, for instance), 
volatilitation will proceed at tbe point of breakdown so long as the 
arc is kept up, but the resultant flame will disappear almost 
immediately the arc is stopped, because there is nothing on which 
the flame cau feed. 

Moreover, the flame due to the combustion of the volatilisation 
products is not hot enough to ignite any adjacent cable having 
eimilar coverings, so that in every way tho fire-resisting coverings 
tend to keep flame, arising from any cause, purely local. 


Bpecific Saponifiable | Unsaponifiable 


Dielectric Ash Total 
from cable. | gravity. i matter. matter (org.). | sulphur. | 
А 1076 | 7% 76:29, 127% 4% 

В 131 |347% 18 0% 4519) 21% 
C 115 300 47:5% 42% 


18:27% 


Consider for a moment the behaviour of an ordinary cable under 
similar circumstances. The preservative compounds burn readily, 
and the flame will rapidly travel along the exterior of the cable, 
thus continuously and increasingly causing the volatisation of the 
dielectric, the gases from which add considerably to the conflagra- 
tion. Contrary to the case of the fire resisting cable, the flames 
due to the preservative compound alone will readily ignite a 
similarly served adjacent cable. 
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Fia. 3.—RzsuLTS оғ DEFORMATION TEST. 


Vulcanised Bitumen Cables. The early bitumen cables consisted 
of a wire coated with pure bitumen, but these cables were found to 
deceatralise with more or less rapidity. Later, a cable was intro- 
duced by Messrs. Callender's Cable Co., under the name of 
" Vulcanised Bitumen,” insulated with a material produced by 
sulphurising a product of the distillation of certain oils, which has 
been very extensively used, and which alone or with other com- 
| р forms the basis of several well-known insulating com- 
pounds. 
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The properties of some such cables may be ccnsidered by taking 
three examples of cables made by well-known cable making firms, 
which will be referred to as A, B and C, of which the compcsitions 
were shown in the table in the previous column. | 

In order to find out how this class of cable behaves under various 
circumstances, a series of experiments were carried out by Mr. 
Bertram Blount, F. I. O., at his laboratories in London, after consulta- 
tion with the authors, and an examination of the lines of research 
carried out by опе of them. The results are here incorporated. 

In order to determine the tendency to decentralise in cables of 
this class, particularly at a moderately high temperature, short 
lengtbs of cable were loaded, the bare ends of the conductor being 
supported. . The load was carried by a saddle across the cable, 
equivalent to 1 Ib. per lineal inch of cable as shown in fig. 2. 

The following table (2) shows the amount of decentralisation which 
"trc ad after six hours in an air-bath at a temperature of 90° О. = 
194? F. Р 


After test. 
" Before test. 
; 8 1 : 
Bpecimen. habla. e Thickness. Thickness. 
j Upper side. | Lower side. 
А Not tested — — — 
B 19/16 121 115 12 
0 19/16 125 12 13 


To determine more exactly the action of such compounds under 
load, bearing in mind that considerable weights of cable are often 
supported in & manner which concentrates the weight at one point, 
experiments were carried out to measure the deformation of samplea 
of the material under definite loads, and the results are shown. in 
fig. 3. The upper lines show the percentage compreseion of the 
samples A, B and C under the various loads given by the abscissm. 
The lower lines show for the same loads the residual deformation 
on removal of the load. 

Sample B buckled when the load was removed, hence the per- 
manent distortion could not be measured. These results show that 
with loads capable of very largely compressing the material, the 
elasticity is good ; but they point out that with such materials some 
care must be exercised, by judicious design of methods of support, 
to avoid the localising of supporting and other stresses. 


(To be conciuded.) 


THE VALUE OF OVERHEAD MAINS FOR ELECTRIO 


DISTRIBUTION IN THE UNITED KINGDOM. 
By G. L. ADDENBROOKE, Member. | 
(Abstract of Paper read in London, February 9th, 1905.) 
Tue electric transmission of power on a large scale has been carried 
out chiefly in districts in Europe and America where abundant 
water power was available and the cost of coal was considerable. 
Taking the conditions met with in Britain, it is my view that in 
nearly all cases it will pay better to locate the central station near 
to what may be called the “ power centre of gravity " of the district 
to be served, and bring the coal to it, rather than to place the central 
station at a greater distance from its work in order to save freight 
on coal, e progress is likely to accentuate the soundness of this 
men 

That it ischeaper to generate power from coal on a large scale and 
in a central station, than when the same total amount of power is 
generated by scattered unite, has become almost an axiom. If trans- 
mission cost nothing it would be sufficient to set down such a cen- 
tral station in any suitable district, and within a moderate period — 
if it were not over-capitalised and were economically administered 
—its supply would displace all other sources of power in the dis- 
trict. But transmission costs money and involves 
losses, and consequently there arises the important 
engineering problem of how to make this capital cost 
and loss a minimum. 

For many reasons the costs of generating the energy 
and the costs of distribution between the power-house 
and the terminals of the consumers’ motors should 
be kept as low as possible. 

All that it is necessary to say here is that to secure 
good results the greater the amount of power which 
can be supplied from a given station the better, and 
also the better the load-factor, the lower the average 
price which can be charged. 

It should be in a position to invite customers from ав 
large an area as possible, because it is not likely that 
manufacturers within range of the mains will change 
over the whole of the arrangements in their establish- 
mente to electric driving immediately; they will 
usually commence by adopting electric driving 
tentatively for some particular purpose, and gradually 
extend as they find it convenient and economical and 
can afford to make the change. Moreover, power 
companies should not be compelled to confine their opera 
tions during their earlier years to the richest corners of their 
districts. 

In considering systems of overhead transmission in the United 
Kingdom, it becomes of practical importance to see how they 
one with underground transmission, and what difference their 
employment may make in the policy and procedure of power 
companies. For this purpose I have had prepared two tables 
showing approximately the cost of overhead conductors and under- 
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grouid mains employed under similar conditions. The cost: in 
both cases are for high-clas: work, and this applies particularly to 
overhead work, as it is the exporience of users hoth on the 
Continent and 10 America tha‘ to secure the bast resulta such work 
must Ъз solidly and earefally constructed, and with dus considera. 
tion of tbe requirements to be met. 


not hesr of any legislative prohibitions of this method of trans- 
mittiog energy ; there are no signs tbat overhead conductors ате 
bing given up; on the contrary, every week we hear of freah 
projects. 

The leading firms on the Continent stated that, so far as the 
geoeral public was ooacerned, they could not recall any accident, 


OvgRuEAD Marna. —Тнвве-Рнлѕа CaBuBS. ON THE Basis ОР 1 РЕВ Cent. Loss per MILE. 


— 
Particulars of the conductors. 


Section 


Weight 
о. н ae per mila 6,000. | , 000. 10,000. 
| inches. in Ib. 
p T 8 unn 
3— 7/18 01292 | Зх t^6 £1 | 152 215 
3 
3—16 | o зх 468 | 13 258 | aro 
3 
3— 7/14 | 058 з х 78) | 222 294 615 
3 i 
3—19/16 06247 3 „1.270 9382 сво | 1,060 


Carrying capacity їп kilowatts at 
the following voltages. 


| Capital cost of line complete рег 
mile, allowing 45 poles per mile 
&t the following voltages. 


Capital cost of line complete 
per kilowatt conveyed per mile at 
the following voltages. 


| | 
| 
14,000. | 6,000. b. co). | 10,000. 19,00. 6,000. | 8,000. PS 12,002, 
ae | _ 2 |. . PES M 
| MN | NUN 
33 |£211 | £230 | £245 | £260 | 52/- | 3v. | 29/- | 16/- 
| | ! | | 
545 E 59 | £275 | £190 £305 | 36/3 21/8 | 14/6 | 11/3 
887 | £301 £316 | £332 ea 97]. | 16/- | 10% 7/10 
| 
1,526 , £402 | £418 ' £433 | £448 21 | 12/4 9/2 5/10 
| 


| i 


UNpRHROROUND Mains —THuke PHASE CABLES.— OR tas Basis OF 1 PER Сант. Loss PER MILB. 


— —— —ä— —œä —eĩ—— 


Particulars of the conductors. | 


Section 


: Weight 
Piss ot ЭРА А per mile 6,000 | 8,020 10,00 
inches, m | 
ae. es Toc — wU—ä— — 
3—7/18 1292 3 x 266 81 . 152 225 
| 3 ' 
3—7/6 | 70299 | зх 48 143 | 234 400 
3 е 
3— 7/14 03588 | 3x 730 272 | 394 615 
3 
06247 | 3x1270 332 680 | 1,06) 


3- 19/16 | 


I may ray that, in the cos!s for the overbead transmission, а fair 
sua: is included for extra poles and networks when crors ng roads 
or places to which the public have access. 

In these tables the costs of overhead conduc'ors have been calcu- 
Jated cn the basis of a single set of conductors of the sizes mentioned, 
on a pole, but when more power is wanted, a в :сора set of conductors 
can usually be added at the cost of copper, insulators, arms, and 
erection only, whereas to Jay а second cable will cost practically as 
large a eum as the first. Herein lies one of the great advantages of 
overhead distribution; the current can be taken to a works aod a 
an all-sized set of conductors put up to commence witb, at half the 
capital outlay required for laying a cable of similar section. If tbe 
use of electric energy should afterwards be discontinued for any 
reason, the poles and wires can be recovered, and are still worth a 
great part of the original value, as they can be used elsewhere. 
If, as is probable, the use of current is extended, another eet of 
larger conductors can easily and cheaply Ъз erected. Witha cable, 
if an underground main is discontinned, it is worth nothing to take 
up. To lay a full section cable in the first instance means locking 
up a great dea) of capital vnremunerstively, possibly for some 
years; on the other hand, to lay а small cable first and a second 
larger one later is very expensive. In the first case — viz, with 
overhead conductors—the capital required will only be half that 
required in the second, and, moreover, a good proportion of it 
will remain in a liquid form. Thus, by employing overhead con- 
ductors, а power company іг sioking a much smaller amount of 
capital in extending its mains widely during its early stages. 

Besides the lower cost per mile of the distribating system with 
overbead maine, which in many cases would make the difference 
whether a supply can be given profitably or not, it is important to 
observe also that if it will pay to carry the current a certain 
distance by underground mains, it will pay to carry the current 
nearly twice as far with overhead conductors, which means that a 
power station can economically supply current over aboot three 
times the area which would be possible with underground trans- 
mission at 6,000 volts, and if the pressure is increased, the relative 
areas show a still greater difference. For this reason, not only has 
a power station with overhead transmission a much larger area from 
which it can pick up customers and thus acquire a load quickly, but 
it will later on have a larger area to draw castomers from, so that 
the advantages of additional sizə and coaccatration are also secured 
in а greater degree. | 

It is alao important to bear in mind that overhead conductors are, 
comparatively speaking, free from the complicated phenomena known 
as resonance effects, which give а good deal of trouble on under- 
ground circuits, and have been a cause of much anxiety. 

In Mr. Bell's book on "Power Tranemission" there is a list of 
power transmission plants in America all at pressures above 10,000 
volts, the list apparently being carried up to the year 1901, and 
. probably at the present date there must be in America over 
560,000 H.P. transmitted electrically by overhead conductors. Not- 
Will standing tbis, we come across no long lists of accidents; we do 


Carrying capacity in kilowatts at 
the following voltages. 


—— ee ee ee — —— — 


Cost of main complete per 
mile laid and jointed at the 
following voltages. 


Cost of line complete per 
kilowatt conveyed per mile at 
the following voltages. 


— J T UA seis fonum 


19,000. — 6X0. Ёш. Lr 12,000. 6,000. 8,000. M , 13,000. 
E uum ni ner — EM - — 

322 4490 4540 | £678 | Lac 120 / 71j- ' 60/- | 49/6 
515 | £520 | £653 (£725 | £87 73/. 0% 36/- | 32/. 
887 | £545 | £560 | £772 es 49. 34% 25/ — m 
1,5 26 | £760 | £858 | £957 C1; „ 40/ | 13/3 


though they could usually mention one or two cases of accidents to 
employ é:—almost invariably, however, from transgressing simple 
rules as to not working on circuits with the pressure oa. 

A little thought will show tbat with a proper ly-constructed route 
of overhead maine, with atout poles 40 to 50 yardeapart, the chances 
of the mains falliog are infinitesimal, far less than in the case 
of telegraph wires, which are much smaller ia diameter, and are run 
habitually in spans double the length ; and the mains are strained 
up much less tightly than io the caee of tramway conductors. 

The most legitimate objection is from the wsthetic point of view, 
but against this should be placed to their credit the fact that they 
would be ths means of abolishing much smoke and dirt and heavy 
coal traffic on the roadways. 

Abroad, overhead power-transmission mains freely traverse much 
of the finest scenery, and yet touriets and others do not find them 
overpoweringly objectionable. Overhead power mains are not 
more unsightly than heavy telephone or telegraph transmissions, 
which we already have with us on s large scale, and as they would 
more often traverse the open country, they would be still less in 
evidence. A great deal can also be done to remove their obtrusivc- 
ness by simply painting the creosoted poles green or grey. 

We now come to the third objection to overbead transmissions, 
namely, that they are liabls to faults. The fact that towns like 
Rome, Berne, Milan and Baffalo are, and have been for several 
years, dependent on electrical energy supplied over distances of from 
15 to 30 miles by overhead mains, is clear proof of their reliability 
when well erected and lcoked after. It is a point iu favour of 
overhead transmissions that any fauit which may occur can be #0 
easily located and quickly remedied. The rieks of wilfal damage 
are much less than is supposed, as to do effective damage witbout 
personal risk requires an elaboration of means and an amount of 
knowledge which is possessed by few. TF 

The real danger of interference with overhead transmission is 
from lightning ; but overhead transmissions are freely used now in 
countries where thunderstorms are to much more frequent than in 
this country. tbat I do not think we need have апу fear under tbis 
head in the United Kingdom, wheu proper precautions are taken. 

We are now brought to the consideration of what is the practical 
position, supposing transmission of this. haracter is proposed in this 
country. 

The Board of Trade bave passed а series of routes in a case in 
which the writer is acting as engineer, which go as far in tbese 
respecte as I think engineers can reasonably ask for at the present 
stage. The Board, however, still appear to have objections to high- 
pressure tranemissions being erected along the sides of roads. Con- 
sequently, as things stand at present, wayleaves will usually have 
to be obtained for carrying the mains across tbe neighbouring field». 

In choosing a line of rcute, it is very desirable that it sbould be 
within sight of roads or good footpaths, in order that the line may 
be inspected easily. 

1t would be a great facility if there were in this country a set 
of laws and regulations, such as have bcen made in several fereign 
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countries, giving undertakers the power to obtain such wayleaves 
by a form of compuleory arbitration, when it can be shown that the 
project is of public utility. 

In this country such powers can at present only be obtained by 
a specific Act of Parliament, which is far too cumbrous and expen- 
sive a method of procedure, and is, moreover, impracticable, rince 
it is cnly as a project develcps that the routes of a great part of the 
mains can be definitely settled. 

To show the arrargements and formalities necessary to obtain 
such rights, a translation cf the Swiss and Italian lawa relating to 
electric transmission is appended to this paper. 

So far, I bavo dealt chiefly with the branch of tho overhead dis- 
tribution problem which for the moment concerns us most directly, 
but there is another aspect cf it cf nearly equal importance to which 
Iwill now allude—I mean the distribution of electrical energy at 
voltages suitable for lighting, running motore, heating, and other 
direct uses. 

From recently published atatistics we find that in tbe United 
States, out of a total of 125,000 miles of feeding and dirtributipg 
networks, 117,000, or 93 per cent of the whole, are overbea?, there 
being in all the United States only 8,124 miles of underground 
circuits. 

There is no reason why, with overhead dietribulion and a cheap 
system of wiring, such as is in use everywhere except in tbis 
country, all the smaller centres of popula'ion and the outekirts of 
the larger towns should not ерјсу the benefita of electric light and 
power supply, which they are hardly likely to do for а other 20 
years without this system of distribution. : 

І. is, further, worth pointir g out trat most of the local distribu- 
tion abroad is at 110 volts. With 240 volts, such as we пее largely 
here, the problems involved are much simpler, greater areas can be 
covered, and tbe sections of copper required lend themselves very 

: well to being carried overhead. 

Before closing, I should like to say a few words on another class 
of overbead el«ctric distribution which is fast atteining an important 
place, namely, distribetion at very high pressures such as 50,000 
volte. When electric distribution is ғ ffected at these voltages, not 
only do we get into a new order cf phenomena electrically, but 
economically aleo. The capital cost of the line comes down to from 
18. 6d. to 28. per kilowaté conveyed per mile, with а loes of, say, 
4 of one per cent. per mile. From what I have seen in the Colonies 
I feel sure that such long-distance transmission lines will be of 
great value there and in India, and will open up many possibilities. 
Tbe opportunities for advantageously employing them wil probably 
not be many in this country, except, perbaps, in connection with 
railway work, but it is very desirable that every facility should be 
given for their erection wherever they would be clearly advan- 
tageous, for the sake of the practical example they would offer, 
and the experience which would ba ‘gained in operating them on 
the spot. 

Some time ago, the Committee of the American Institute of 
Electrica! Engineers appointed a Commission to inquire into the 
practice with regard to high-pressure transmission. This body 
issued a pamphlet, which covers the whole field of high-pressure 
overbead transmission, and gives the views and recommendations of 
rxperienced men on almost every point, including poles, arms, 
spans, conductors, insulators, leading in, etfect on other conductors, 
lightning arresters, and numerous other practical points. 

Au Appendix to the paper contains translations of the Italian 
acd Biss laws relating to electrical transmission lines. 

The former require proprietors of land to permit the crossing of the 
rame by ei her overhead or underground coaductorr, for either per- 
manent or temporary industria] purposes, with one or two minor 
‘ 9 ge This also applies to canale, aqaeducts and sid, Паг 
worge. 

The special laws applying in such cases must be observed when 
crossing public streets, or rivers, ot streams, or where touching the 
exteriors of houses facing streets and squares. Other clauses relate 
to the necessity of eliminating danger, of proving ability to erect 
and value for industrial purposes; indemnities, compensation and 
disputes are also treated. 

Rales for putting into effect these laws are appended, including 
tbe following special rules:— 

(a) For railways and for tramwayson their own ground, in which 
it ie stated that where possible conductors should not be laid along 
railways, nor on railway land or premises. 

(b) For public roads away from dwellings, for rivers, streams and 
canals; in which case, where tel:graphic or telephonic lines for 
public service exist or will have to be placed, the installation of 
electrical conductors is absolately prohibited, although this can 
be modified by arrangement with the Minister of Posts and 
Telegraphe. 

(c) For public streets and squares, which deals with the inter- 
pretation of the rights and responsibilities of wayleaves. 

Tbe Swiss Federal law givee the Federal Council tbe right to 
grant powers of expropriation to the owners of eleotrical nnder- 
takings, as also to the consumers. 

This applies to private property, rsilways, tbe public: lands and 
highways of the communes, but in tbe latter case refusal or restric- 
tion is allowed except wheu the energy is required for the elec- 
trical working of a railway. 

Farther claases relate to indemnities, to the method of procedure 
in applying for powers, &c. * @ 


VISIT TO SHIPLEY. . 


Tus Leeds Section visited the electric light and power works of 
the Shipley Urban District Council on Saturday last, being conveyed 
to and trom Bradford by special car, by the courtesy of the Brad- 
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ford Corporation. The party was met by Mr. Lindley, chairmau 
of Fue: Electricity Committee, and Mr. Schofield, the resident 
engineer. 

After inspecting the works, the party returned to the Talbot 
Hotel, Bradford, where tea was served, affer which a meeting was 
held, the President of the Section, Mr. Walter Emmott, being in 
tbe chair. The various details of the design and equipment of the 
Shipley works were discussed, especially in regard to steam oon- 
sumption, working costs, &c., and full details were given by Mr. 
Schofield. 

The sewage pumping and outfall works, refuse destructor, and elec- 
tricity supply works for lighting and tramways are all on the same 
site. The boiler-bouse equipment includes four Lancashire boilers, 
one of which is worked in conjunction with the refuse destractor. 
Two “Meldrum” mechanical stokers of the Sprinkler type are 
installed. Superheaters of the Bolton type are fixed in the down- 
takes bebind tbe boilers, and a Green economiser of 192 tubes is 
installed. The generating plant consiste of four Parsons turbines, 
direct coupled to three 240-xw. and one 4С0-кү. compound-wound 
dypamor. Two surface condensing plants, each capable of dealing 
with 10,000 1b of steam per hour, are installed. The accumulators 
consist of 2€0 Tudor ceils, the normal output being 750 ampere- 
hours, and the maximum discharge rate 250 amperes. А 50-Kw. 
traction motor, coupled to two 25-Kw. lighting generators, is used 
for supplyiog lighting current from the traction side, or vice versd, 
and also as an ordinary balancer; and a reversible battery booster 
is provided. ° 

Daring tbe nine months ending December 3186 last, the unite 
generated were 985,988, of which 401,300 were sold for traction, and 
310.300 to private consumers. 

The tramwaye, which bave a length of six route miles, are tha 
property of the Council, but are Jeased to the Bradford City tram- 
ways department. The gauge is 4 ft. 

The deetiuctor is of the Meldrum regenerative type, and is 
worked in conjunction with a 30 ft. x 8 ft. Lancashire boiler. Tae 
maximum capacity of tbe destructor, with average ashpit refuse, is 
50 to 55 tons per 24 hours. The average daily supply is 25 tons. 

The whole of the sewage of tbe Shipley district is dealt with at 
these works. Nine-tenths of the sewage is lifted 47 ft. by elec- 
trically-driven sewage pumps consisting of two Gwynne centrifugal 
pumps direct coupled to 60-H.P. and 30-H P. compound motors 
respectively. 

The late Mr. R. C. Quin was responsible for the original installa- 
tion of tbe plant. Later extensions have been ca'ried out by the 
present resident engineer. 


PAOLO CASTELLI. 


THE decease of Paolo Castelli, the inventor of the Castelli 
coherer with which Siznor Marconi, then in Newfoundland, 
first succeeded in receiving signals (the letter S thrice 
repeated) acrors the Atlantic, is announced by the Italian 
journal J! Tempo, of Milan, in a sympathetic notice of his 
work by Signor Masiero. From that notice we extract the 
following notes :— 

The royal Italian marine, immediately after the early buc- 
cesses of Signor Marconi over short distances, initiated its first 
experimenta with the consent and aid of the inventor. 
Prof. Pasqualini and Captain Bonomo undertook at divers 
times, now on land and now on the &ea, now in the Gulf of 
Spezia and now on the shore from Spezia to Leghorn, a 
geries of texts, the resulta of which did not seem as satis- 
factory aa it appeared that they ought to have been accordiog 
to the earlier experimenta of Marconi. 

During his period of experimenting, Captain Bonomo 
was assisted by Corporal Paolo Castelli, a semaphore tele- 
graphist of the royal marine, who, being charged with a 
passive role such вв is the handliog of the key for signalling, 
was able, with the insight of a studious and ingenious youth, 
to discover what might be the weak side of the transmission, 
and succeeded in producing the coherer that bears his name. 
It was due to this apparatus that the teste initiated by our 
(Italian) military marine gave the results which brought 
honour to all, The proof of this is afforded’ by what 
Captain Bonomo said of tbem in his report to the Minister 
of Marine. 

* Toward the end of January of this year (1901) "— 
wrote Bonomo—‘ the insistence of tbe petty officer, Paolo 

~Custelli, induced me to experiment earlier“ (than the com- 

pletion of the earlier experiments) on the system of 
receiving by telephone" (instead of the relay and Morse 
apparatus patented by Marconi). 

„The sensibility of telephonic reception being such as to 
exclude the use of ordinary coherers, it would have been 
necessary to recur to those having automatically decohering 
tubes with carbon powder, when Castelli invented the use of 
a tube with electrodes of carbon containing two drops of 
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mercury separated by a little cylinder of iron. Although 
this tube was roughly constructed by him, yet the results 
were surprising, and on Wednesday, February 20th, 1901, 
not only was he able to receive the -transmission from 
Palmaria, but he was able also to distinguish clearly the 
rhythm of the oscillator of that station in such a way that 
he was able to count the component sparks. 

The result was most excellent, and the tubes invented by 
Castelli, having electrodes of iron or carbon with one or 
more drops of mercury, besides presenting an extreme sensi- 
bility, rapidly decohered of themselves." 

These words ought to be inscribed upon the modest cross 
which will mark the spot where lies the inanimate body, once 
80 robust, of this youth of genius in whom the force of will 
and a firm love of study took the place of academic quali- 
fications. | | 

The invention of his coherer was, however, for Castelli 
only the beginning of his torments. Не failed to remember 
that he was no longer part of the free world ; that the man 
must be subordinated to the soldier. He forgot the fate of 
that companion-in-arms of his, who, having invented an 
apparatus useful in the marine, and having requested a 
suitable reward, in view also of offers which he had had 
from private parties, found himself answered that *'an 
Italian, when he is in the army, gives to his Fatherland 
his whole intelligence with bis whole powers," and in the 
end, as encouragement, received a hundred francs. He had 
the simplicity to believe that he was in a position to make 
his rights of value, and thereupon began a pitiless 
and implacable war of the big-wigs against the poor 
corporal. 

To Prof. Banti, who asked him, in 1902, for some 
notes upon the invention of his tube, Castelli answered witb, 
amongst others, these words, which reveal the outrage which 
from that time tortured his soul : — 

* [ can tell you nothing: in charity do not, occupy your- 
self with my personal affairs, because you will get only harm 
from them."  Thaj is how the petty world of tbe Italian 
military, shut within the circle of frivolous ambitions, of 
bedizened uniforms, dreaming of promotion to higher rank, 
treated the obscure petty officer of marine, who seemed 
likely to emerge above the heads of officers panting for an 
approving smile, or a congratulatory note from Marconi. 
And the life of these three years was for Castelli a period of 
intellectual compression, intended to choke in his mind every 
germ and every initiative that would make him known out- 
side the circle of his few friends. 

It does not rest with me (writes Signor Masiero) to deter- 
mine whether the coherer of poor Castelli has or has not 
been actually adopted in wireless telegraphy. What cannot 
be denied is that his invention brought about a great step 
in the system of Marconi, since, with other scientists, the 
latter had for a long time striven to find a sensitive coherer 
of certain action. In fact, in September of the same year, 
1901—that is, eight months after Castelli had experimented 
with his tube—Guglielmo Marconi himself patented“ in 
London one very little different. 

Poor Castelli never recovered from the blow of fortune, 
and after a visit to China he returned to die at home of an 
incurable disease. 

The obituary notice in the Ele//ricisla well says: “ is 
end is characteristic of bis life; in his death he was a 
victim to his military duty, as in his life he was a victim 
to his genius.” 


Theatre Dimmers.—We learn from Messrs, Geipel and 
Lange that the proprietors of the New York Hippodrome bave 
recently ordered 124 100-light Ward-Leonard dimmer plates, which 
are to control no fewer than 12,400 60-watt lamps. The dimmers 
are of the! well-known Ward-Leonard type, in which all the 
resistance material is embedded in porcelain enamel, attached to 
cast-iron plates. The feature of this apparatus is that there isa 
large number of contacts, and the construction is entirely incom- 
bustible, owing to there being no inflammable material used through- 
out. This is believed to be the largest order of the kind yet placed 
in the hauds of one firm. 


* This patent, it will be remembered, Signor Marconi, on being 
challenged as to his right to the invention, changed, by a formal 
document in the Pateat Office, into a patent communicated to him 
by a certain Italian Marquis! The thing was officially announced 
jn the Journal of the Patent Office for July 16 h, 1902. 


NEW PATENTS APPLIED FOR, 


W.P. Tompson & Co., Electrical Patont 


— axpresaly for this journal 
ente, 822, High on, W.C., and at Liverpool, to whom all 


Holborn, 
inquiries should be addressed. 


2, 263. Electric working of mine-shafts.“ J. BWINBURNE. February 6th. 


2,299. “Improvements in and rel ting to eleotroliers and electric wall- 
brackets.“ G. SHILVock. February 6th. 


2,818. ‘* Electrical dental furnace." L. LAWRENCE BoswonrH. February (th. 


( Complete.) 


2,838. 'Improvementa in apparatus for heating water elootrioally.“ M. H. 
SHOENBERG. February 6th. (Complete.) 


2,533. "Improvements in electric machines.“ W. A. Јонхвох. February 
6th. (Complete.) 


2841. ‘Improvements ia brush-rocking gear for dynamos." H. LEITNER and 
H. Нил. February 6th. 


2,819. "Improvements in electric lighting of trains.“ Н. Leitner and R. N. 
Lucas. February 6th. 


2,851. “Improvements relating to apparatus for telegraphic purposes.” 
J. T. Szex. February 6th. 


2,387. “Improvements ia electrical switches." 
February 7th. 


2426. ‘Improvements in electrical resistances.” 
February 7th. 


2,482. “Improvements in electric systems." Н. Dowir. February 7th. 
(Complete.) 

2401. “Improvements relating to the starting and control of direct-curreot 
electric motors." W. H. HEAT. February 7th. 


2,474. Anew or improved process for neutralising static electricity.” W. H. 
CHAP AN. February 7th. (Complete.) 


2,475. Improvements in automatic systems of signalling for electric railways. 
B. M. Vor NG. February th. (Complete.) 


2,490. ' Improvements in methods of insulating the windings of dynamo- 
electric machines," TRE BhirisH TuoMwsoN-HovsToN Co., LTD., and S. VAN 
Ammon. February 7th. 


J. А. К. McGregor. 


Н. W. LEONAn . 


2,491. “Improvements in thermal cut-outs or fuses.’ TRE BRITISH 
THomson-Houston Co, LTD. (The General Eiectrio Co., United States.) 
February 7th. 


2,506. ** Improvements in or relating to the trolley pulleys of electric tram- 
cars." J. N. Hicks and M. Слух. February 8th. 


8,529. "Improvements in electric stop-motions for drawing, slubbing, inter- 
mediate roving and like frames.“ E. TWEkEDALEK and B. TWEEDALE, February 


. 8th. 


9,545. ‘Improvements ia the electrical regulation of clocks." Е. A. 
CHANDLER and B. Вохмікккх. February 8th. 


2,554. "Improvements in or relating to electrical connections.” P. HaALLor. 
February 8th. (Complete.) 


2,559. "Improvements relating to electric ignition apparatus.“ 
Lobo and A. M. Lopar. February 8th. 


2,579. An improved protector or casing for electric conductors or the like.” 


Sm O. J. 


O. WILHELM. February 8th. (Complete.) 


2,581. Improvements in homopolar dynamos.“ Н. LEITNER. February 


2,586. “Improvements in electric switches.“ Тнк British Тномвох- 
Hovaton Co., Lro. (The General Electric Co., United States.) February 8th. 


2,607. ' Improvements іа fusible cut-outs.” H. H. Berry and 8. M. G. 
Tear. February 9th. 


9,628. ‘Improvements in electric ignition arrangements for explosion 
motors." А. ScHOELLER. February 9th. (Complete.) 


2,631. Improvements in ships’ telegraphs.” J. D. Lyncu. February 9th. 


3,632. “ Improvements ia or relating to burnishing tools for use in the 
electro-deposition of metals." J.C. Јсылхо and Н. C. Harrison, February 
9th. (Complete.) 


2,633. ‘Improvements in electrical lampholders." 
February 9th. 
2,658. “Electric lighter.” A. C. Cann. February 9.h. 


2,678. ‘* Improvements in apparatus for the periodic making and breaking of 
an electric circuit suitable for use in connection with electric lamps and other 
electric apparatus, horological instruments and for other purposes." G.C. 
FhickEgR, February 9tb, 


2,691. "Improvements in elcctrio signalling systems and apparatus there- 


E. B. BOUCHER, 


for.” Тнк British Тномвом-Носвтом Co., LTD. (The Gene Electric Co., 
United States.) February 9th. 
2,692. "Improvement; in and relating to electrico aro lamps." E. R. Grote 


and M. V. ELx, trading as Foster & Co. February 9th. 

2,693. Trolley-pole controller.“ B. E. Gunyox. (The Magney Manu- 
facturing Co., United States.) February 9th. (Complete.) 

2,715. “Improvements in connection with pendants, brackets, and the like 
fittings for gas, oil and electcic lighting, and for similar purposes." A. W. 
BoUTHGATE and Е. SourneatrE, February 10th. 

2.723. A new and improved system of running and insulating electrical 
conductors.” A. S. MARTIN and G. V. Sravert. February 10th. 


2.742. “ New or improved apparatus for distributing electric currents or pro- 
ducing electric Fasst ens A. T. M. Тномкох and G. O. ELLis. February 10th. 


2,747. * Improvements in electric cables.“ C. J. Beaver and E. A. 
CLAREMONT., February 10th. 

2.719. Time emen: maximum current thermal device for cut-outs, alarme, 
crindica ora. Е. BiLiorri, February 10th. 

2.766. '"Improvementa in locks and switches for gates of electrically con- 
trolled lifts." PC. G. Малов, E. С. Stevens and P, H. STEVENS. February 10th. 

2,777. "Improvements in the construction of electric belts, banda and other 
wearing devices. J. W. FOWLER. February 10th. (Complete.) 

2.789, ‘Improvements in protective devices for electric circuits.” THE 
British Tuomson-Hovuston Co., LTD. (The General Electric Co., Unite d 
States.) February 10%, 

2,850. "Improvements in connection with electrostatic watt and watt-hour 
meters," E. WiLsoN and W. Н. WinsoN, February lith. 

2,862. ‘Improvements in protective devices for electric apparatus.” THE 
BRITISH {шоло Tor TOR Co., Lip. (The General Electric Co., United 
States.) February lltb. 

2,464. “Improvements in installations for controlling electrically-propelled 
trains.” Si exe Bros. & Co., Ltp., and C. F. Jennin. February 11th. (Con.- 
plete.) 8 

2.871. “Improvements in or relating to herm tically enclosed arc lamps, 
such as are known as electric vapour lamps, partly applicable to other elec. 
pric al purposes." C. Q. Bastian and G. Canvert. February llth, 
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ELECTRIC POWER POLITICS; 
IN LONDON. 


To those who are not deep students of electrical economics, 
it may appear that the numerous applications to 
Parliament for authority to undertake bulk supply 
in the metropolitan area merely represent the logical 
sequel of the grant of similar powers to provincial 
companies. For sufficient reasons, however, which may 
be disclosed later, any attempt to link the present 
situation with the exhausting campaigns of past sessions 
serves rather to complicate than to simplify the issue. What 
are now known as the Electric Power Oompanies, whose 
territory takes in practically every industrial community 
in the provinces, obtained their authority very largely on 
the consideration that, while the chief cities had some sort 
of supply already, there were many deserving urban and 
rural districts which did not afford a suitable site for the 
independent generation of electricity, and were in a state of 
electrical starvation, so to speak, that could only be remedied 
by their inclusion in a comprehensive scheme of distribu- 
tion, the development of which would render such districts 
eligible for indastrial settlement. 

When we come to consider the territory commonly called 
Greater London, the same line of argument is scarcely 
forcible, and it becomes clear that bulk supply " for the 
metropolis signifies not the transformation of a desert into 
a fruitful plain, but the more productive cultivation of an 
already fertile soil. Bulk supply” for London meaus, in 
fact, consolidation or combination for the purpose of effect- 
ing economies which will filter down to the consumer ulti- 
mately, but which, in the firat instance, properly handled, 
will make electric supply more profitable to the middleman. 

So far as pure engineering is concerned with the ques- 
tion, discussion turns on the following points — first, 
whether the massing of steam plant, at two or three 
enormous stations, would result in any material reduction 
in the cost of production of energy. as compared with the 
conditions at present obtaining; and secondly, whether 
it is necessary or advisable to construct entirely new stations 
or whether some of the existing planta can easily be extended 
for the purpose. The latter is the point of variance between 
the new companies and the old. The Metropolitan or the 
City of London, or the North Metropolitan, say, in effect, 
** consolidate and concentrate by all means. Willesden or 
Bankside, or Brimsdown (as the case may be) is an admirable 
station from which to begin the wholesale supply for 
London.” 

Here we reach the border line of what we may term the 
political aspect. Capital has been subscribed or borrowed for 
numerous undertakings, not merely on the strength of their 
undisturbed possession of certain areas, but with a prophetic 
expectation that any reshuffling of those arrangements 
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brought about by technical progress, will yield an unearned 
increment convertible into gold. We can imagine this 
crowd of undertakers, with Islington and one or two others 
discreetly forming the tail of the deputation, proteeting that 
they have done their duty to the consumer and to the Board 
of Trade, and that it is unjust for millionaire interlopers 
to start business at this stage after—as the chairman of the 
Westminster Co. said the other day, when declaring a 15 per 
cent, dividend—they have borne the heat and burden of 
the day. | | 

The specious plea of the new-comers that they only pro- 
pose to supply wholesale to existing authorities, or to under- 
takings, such as railways and canals, which cannot now obtain 
electricity on suitable terms, does not altogether dispose of 
the objections of the old companies, whose contention is that 
they prefer to do all these things for themselves, and that 
bulk supply is their just heritage; it is, in fact, the economic 
hinterland of their present business, and they are prepared 
to exploit it. Here the municipal undertakers cannot 
accompany them, for neither the L.C.C. nor the borough 
councils appear prepared to carry out wholesale generation 
and distribution, or to do anything but defend their own 
territories, which is not always a successful policy inthe Parlia- 
mentary Committee Room. They will probably be politely 
shown out with some form of protective clauses " which 
will prevent direct competition in their areas without their 
consent, not to be “unreasonably withheld.” As for the 
new companies and the old, does not the conflict turn 
merely on the question whether Greater London should be 
partitioned, or whether it should be enfolded within the 
powers of one authority, perhaps with Government purchase 
provided for in the fature? And may not this question itself 
be decided purely with regard to the proposed price of supply ? 

The Committee may pass through four stages in its 
inquiry — first, the engineering stage; secondly, the 
political; thirdly, the geographical; and fourthly, the 
arithmetical stage. Finding that wholesale distribution is 
expedient and feasible, the price offered by responsible pro- 
moters should have a decisive effect on the Committee, and 
rival promoters must be prepared finally for a sort of Dutch 
auction, if they succeed in eluding the preliminary diffi- 
culties of their hazardous course. 


MUNICIPALITIES AND 
THE TELEPHONE SETTLEMENT. 


THE agreement between the Postmaster-General and the 
National Telephone Co., which we referred to at length 
last week, whilst of much interest generally, is of direct 
importence to those municipalities who have taken advan- 
tage of the permission given by the Act of 1899, to 
establish competing exchanges of their own, and it may be 
presumed that they will take the opportunity to review their 
positions and determine upon their future policies. 

The principal importance lies, not in any of the detailg of 
the agreement, but in the fact that the Post Office acquires 
the National Со.'в exchanges in 1911. It has been 
suggested that the Post Office will be able to help the 
National Оо. with underground facilities which the munici- 
palities may prefer to withhold. We believe this to be a 


misapprehension, and that the local authorities may safely 
form their plans on the assumption that the Post Office will 
maintain a position of strict neutrality between the competing 
licensees. But the competition between the licensees will 
cease in 1911, and if any competition exists later it will be 
between a municipal licensee and the Post Office licensor. 
The policy of the Postal Department ehould be, and probably 
will be, to unify the services as soon as possible. The 
principle of goodwill for surrendered licence has been recog- 
nised in the National agreement, and if апу surrender were 
made by municipalities it should also be extended to them. 
But the valuation of the goodwill is somewhat carefully 
guarded, and the profit upon which a municipal goodwill could 
be calculated does not yet exist. The municipalities have now 
had some experience of telephone working, and in making 
estimates of the possible valuations, they would be likely to 
see that greater care was exercised than, for instance, in 
the estimates проп which their enterprises were started. 
Any advantage from such a source seems to be extremely 
doubtful. The essential factors are the value of the plant 
upon its surrender to the licensor and the period when 
the highest value may be obtained. There is no doubt that 
the longer the surrender after 1911 the lees will be the value 
of the plant, and that as a commercial proposition it will 
pay the municipalities to surrender their plant in 1911 and 
not continue the working of the licence later. 

. The terms upon which the Postmaster-General will take 
over the plants are practicaly the same for the munici- 
palities and the company. He will take such plant as is 
in use, and as is suitable for his actual requirements at that 
date, and he will pay its fair market value at the time of 
its purchase, due regard being had to the nature and then 
condition of such plant, and to its state of repair. In com- 
petitive areas, the Poatmaster-General may be expected to 
lay great streas on the provisions in his favour when valuing 
the plant, because in such areas there will be the inevitable 
expense of combining plants which have been designed not 
for co-operation, but for competition. Most liberal deprecia- 
tion will be necessary if the book value of the plant is to be 
obtained at the date of transfer. And, іп addition to the 
general depreciation, a special fund-should be set aside for 
the plant which the Postmaster-General may find to be 


 unsuited to his requirements. 


Depreciation, unfortunately, is not & strong feature of 
municipal telephone enterprises at present, and it is not 
easy to see how provision is to be made in the future. The 
municipalities are, in fact, on the horns of a dilemma. To 
provide adequate depreciation would need an increase in 
the subscription rates, and an increase in the subscription 
rates would remove altogether the raison d'étre of the 
competitive service. Under any circumstances, there is no 
possibility of a municipality receiving, on the terms of purchase 
defined in the licence, the amount of its investment, and in 
certain cases there is every probability of a large deficit. 
The question which then naturally arises is, will this deficit 
be likely to become greater or less by continuing the com- 
petition? We need hardly say that, in our view, the longer 
the competition lasts, the greater will the deficit become ; 
and though there are, necessarily, difficulties to be overcome 
in arranging a cessation of the respective competitions, there 
is no doubt that measures should be taken to that end. To 
express the matter in a commercial form, the policy of the 


' 
r 


а= 


mm 


r———Á P *—————————————————————"——M——————————— U* ы 
THE ELECTRICAL REVIEW. 389 


Vol. 56. No. 1,423, Maron 3, 1905.] 


municipalities should be to make the loss as little as possible, 
and cat that loss as soon as possible. To consider the 
matter from this commercial standpoint may be the more 
easy for the municipalities when they realise how little chance 


there is for them to achieve by competition any of those 


beneficent resulta which were expected. 


— А PAPER Was recently read by Mr. 

Engineer, or the C. А. S. Howlett, before the Western 
Engineer “Commercial.” Society of Engineers, on “ The Com- 
mercial Aspect of Engineering.” In the course of this 
paper the author compared the contracting or sales engineer 
to the motive power of a machine, and in the securing of 
contracts he placed salesmanship ability higher than en- 
gineering ability. There are, he said, certain traits of human 
character which do more to mould the opinion of а purchaser 
than any amount of technical knowledge of the intricacies 


of the apparatus. Tact is of paramount importance in the 
equipment of the sales engineer, and without this a man is 
liable to be very unsuccessful in the securing of orders. 
The academicaily trained engineer may be a particularly able 
technician and capable of grappling with almost any en- 
gineering problem thrown in his way, but, as а rule, his 
technical knowledge is not in itself sufficient to enable him 
to deal with prospective customers with a view to obtaining 
an order. А scientific training may, in fact, unfit a man 
for the commercial side of his calling. 

In introducing the speaker, the Chairman remarked that 
* an engineer is à man who can do with one dollar what any 
fool can do with two ; but then along comes the commercial 
man who takes 95 cents away from the dollar thus saved." 
The intention of the speaker apparently was to show that no 
matter what economies the engineer might make, it did not 
necessarily mean increased profits, as the commercial man 
came in and cut the price down. 

Prof. Morgan Brooks, however, took a somewhat different 
view to this, and said that while the engineer might be a 
man who could do with one dollar what any fool could do 
with two, the commercia] man was one who could sell for 
two dollars, what, any fool could sell for one. Не went on 
to advocate the development of the commercial instinct of 
engineering students, and following out a suggestion made 
by the author of the paper, that technical schools should 
incorporate in the course for senior students a series of 
lectures on salesmanship, he pointed out that they were 
actually doing this in the University of Illinois. He had 
prepared for his students from time to time specifications of 
Various pieces of construction work, and had then got the 
students to estimate and submit bids for the work. All 
kinds of practical work of this nature is given to them, 
Which involves their sending to various companies for 
catalogues and prices, studying up the selling points of the 
various makes of apparatus, and then preparing an estimate 
on the most ecomonical lines. After this they are induced 
to practice on their class mates as salesmen, “ talking up ” 


their varions schemes with a view to inducing them to place 
the order with them. The plan, it is said, has so far been 
productive of much good. 

We have heard of an American company training up their 


travellers in much the same way. The men have to go through 


the works, familiarise themselves with every detail of the 


apparatus which they are engaged to sell, and when they 
consider themselves proficient, have to appear before the 
of Management and talk up” the apparatus to 
them. Every conceivable objection is advanced by the 
members of the management committee against the sellers’ 
arguments, and if there is any one point in which he is 
len, or in which he cannot satisfactorily demonstrate to 
the Committee the superiority of his wares, he is sent back 
for farther period of probation. 

Bat talking is not, everything that is required in dealing 
With electrica] engineering contracts. It is not of the least 
use for the old-fashioned kind of commercial traveller, who 
could talk and talk until doomsday upon anything, to call 


upon an engineer in reference to any proposed contract. It 
is essential that he should be an engineer, and be able to 
discuss the thing from an engineering standpoint. Nothing 
is more annoying to'a busy man than to discuss matters for 
some considerable time with a traveller, and then, when any 
point of detail arises, to hear the latter excuse himself with 
the remark, * Oh! I shall have to ask one of our engineers 
about that, as I do not profess to be able to deal with 
technical points.” 

There is a real need for a man with an engineering train- 
ing, combined with commercial ability, and all the qualities 
of the best type of commercial traveller. But the fear of 
being looked upon as “ a traveller ” often stands in the way 


of really capable engineers taking up the commercial side 
We know of cases in which engineers have 


of the basiness. 
given up lucrative positions because their work had drifted 
more and more into a commercial groove, and they have been 
content to work for less than half the salary in a purely 
engineering occupation. 
Such a man would regard a traveller, or “tout,” as he 
* Bah!" he 


would call bim, with the utmost contempt. '* 
would say, “ I would not have that man’s berth for a million 


a year." š 

It is, in a way, the pride or prejudice of class, and whilst, 
in some respects, like the class prejadice between the trades- 
man and the “ professional gentleman,” it has the redeeming 
feature of being the result of a man’s love for, and pride in, 
his calling, rather than to a feeling of social superiority con- 
sequent upon the accident of his birtb. 

And, just as the social class barrier between profession 
and trade is being trampled down, so will this engineers’ 
prejudice against, and contempt for, the commercial man, 
be gradually eliminated. 

Until this feeling bas died out, however, a man who has 
adopted engineering as a profession, and made his friends 
among engineers, must, if for the sake of lucre he takes up 
the commercial side, that is the salesman's, be prepared to 
sacrifice his old friends and be ranked, in their estimation, 
asa “tont.” | 
. On the other hand, the ranks of the * commercial," or, to 
be more up-to-date, the travelling representative," аге 
being daily augmented by public school and Varaity men, 
and it is no uncommon thing to receive a traveller's card, 


bearing after the name the initials “ M. A., B. A., . Sc., 
It is a significant sign of the times. There 


and the like. 
is money in it, and in these strennous days the art of 
* getting оп” is regarded as synonymous with the ait of 
* getting money." | 

And the fact remains that, owing to the rate at whicb our 
technical schools are turning out electrical engineers, the 
supply of them is so much greater than the demand, that a 
man of good address and average ability who can obtain 


orders for a machine can make on the average at least 


double the income of tbe trained engineer who designs it, 
and who has gone through a long, laborious, and often costly 
technical training and engineering apprenticeship, 


Electrical Ir will be remembered that when the 
Standards. Engineering Standards Committee issued 
its interim report on generators, motors, and transformers, 
certain questions relating to the maximum temperatures 
permissible for insulating materials were left unsettled, 


pending the completion of experiments in progress at the 
National Physical Laboratory. The pointe under investiga- 
tion included the maximum final temperature allowable, the 
permissivie rise, and the relation between the actual maxi- 
mum temperature of a coil at its hottest part, and the mean 
temperature as measured externally. The experiments have 
been rendered possible by financial aid received from the 
Government, and their results have been embodied in a 
report which may be obtained from the committee at 28, 
Victoria Street, S.W. 

We understand that the report is to form the basis of a 
paper to be read before the Institution of Electrical Engi- 
neere by Mr. E. H. Rayner, who carried out the work under 
Dr. Glazebrook's direction. A preface to the report has 
been written by Sir W. H. Preece, chairman of the Elec- 


trical Plant Committee, 
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THE LOCALISATION OF FAULTS 
ON CABLES. 


[CONTRIBUTED.] 


WHEN trouble occurs on а network of mains supplying 
light and power, it nearly always begins with an * earth." 
In fact, where single cables with metallic sheaths are used, 
it ів impossible to get a short without an “ earth, unless 
it occur in а mains box of some description. There are 
many methods of localising a fault on a given length of 
cable, but for accuracy and simplicity of application, the 
writer has never seen anything to compare with that which 
he endeavours to bring to notice in this article. 

Ав the test is applicable to concentric, cored, or single 
cable, for either shorts or “ earths, ” it may be said to 
cover all that is required for most systems of supply. The 
only case wbere the method does not seem to apply is where 
an “earth” occurs on ordinary rubber, or other insulated 
cable without metal sheathing of any description. The test 
is really а method of comparing tbe reaistance of the 
defective cable from each end to the fault, and then 
calculating the distance from each end in the same proportion. 

The only apparatus required is a small dynamo capable 
of giving, say, 50 amps. at from 1 to 10 or 20 volte, coupled 
to a motor wound to suit the supply pressure. A combined 
set of this kind is often used for charging individual cells in 
& battery. | 

Let us assume that an “earth” haa developed on the outer 


conductor of a length of triple concentric lead-covered cable, 


forming part of a distributing system. After disconnecting 
the faulty length from the disconnecting box at each end, 
couple the small generator to the two conductors between 
which the fault exists—in this case to the outer and the 
lead sheathing—and put an ammeter in the circuit. Connect 
the motor to two live terminalsin the disconnecting box, 
and run the set up till a convenient current is being put 
through the fault from the generator, then measure the volts 
between the lead sheathing and the outer of the cable. (A 
cell-testing voltmeter is usually all that is Y egent At 
the same time have the pressure measured at the other end 
of the cable between the same conductor and the lead. This 
latter pressure, it will be seen, is equal to the drop in volts 
across the fault, and may of course be very little if the fault 
is of low resistance. The resistance of the fault is one of 


VOLTMETER 


AMMETER VOLTMETER 


the thirgs we have to find, and we can now arrive at it by 
dividing the number of volta obtained at the far end of the 
cable by the number of amperes passing at the time. 

Let с = the current passed through the fault from the 
end a; let E = tbe volta at A, and e = the volts at B ; 


then the resistance of the fault = < i 


The resistance of the cable from a to the fault = c — Н ; 
Now, apply the test to the other end and substitute for 


E, C and e, E, Ci and е. The resistance of the cable from 


the end B to the fault = E 161 


c e. 


1 
The distance of the fault from А and from B is as— 
CC 
C C €, C, 


If there are a number of service or other boxes on the 
length of cable under test, they may interfere with the 
accuracy of the resulta, but if the lead is properly bonded, as it 
undoubtedly should be, no trouble will be experienced. Ава 
matter of fact, when a number of services are connected to the 
defective cable they may be made use of as an additional 


check on the calculation. By measuring the pressure between 
the outer connection in any consumer’s fuse box and the lead 
of the service cable, while the testing current is being put 
throngh the fault, the distance of the fault from the service 
cable may readily be calculated. Several independent reta of 
figures may in this way be obtained, and the mean of the 
results taken as the point at which to open ground. Where 
а fault has occurred between the conductors of a concentric 
or 3-conc. cable without breaking down to“ earth," the test 
may be made in precisely the same way, only connecting the 
generator to the defective conductors and measuring the 
pressure between them instead of between the lead апа con- 
ductor. i 

The writer has met with success on every occasion on which 
he has applied this method of localising a fault. The time 
occupied in making the test and indicating the position of the 
fault is not more tban 4 or 5 hours asa rule, and this success 
has been obtained on conc. feeders, multi-core pilot cables and 
3-conc. distributors. In all instances the trouble has been found 
somewhere in the length of the hole that it bas been found 
necessary to open in order to get at the cable. "That is to 
Bay, within a yard of the exact spot indicated by the test, 
and this in lengths of 100 yards or more. Only in one case 
has this method of locating trouble proved erroneous, and 
that was due to difficulty in obtaining ап accurate reading 
with the voltmeter in use. A second test on the same cable 
gave what proved to be the correct spot. 

The fault referred to above was on a 9-core pilot cable, 
four wires of which had gone to “earth.” Not having a 
suitable motor-generator with which to make the test, the 
writer was obliged to use a battery booster at the works, and 
by coupling this to two of the sound wires of the pilot he was 
able to get a low-pressure supply at the far end of the pilot 
wire, All the four earthed ” wires were coupled to one of 
the two connected to the booster, and the lead of the pilot 
was connected to the other. The booster was afterwards 
coupled to the lead of the pilot and the four earthed ” wires 
at the works end. 

The results of this test were as follows:— 

Testing from Works end of Pilot.—With a current of 
15 amps., there was a pressure of 13 volte between the ends 
of the “ earthed ” wires and the lead or “earth.” This = 
12 = 866 ohm. At the far end a pressure of °5 volt was 


obtained. Thus the resistance of the fault = 15 = 052 


ohm. ' 

On applying the test to the end remote from the works, 
the figures were: с = 8°5, Е = 1:8, while at the works the 
pressure between earthed” wires and earth was *8 volt. 
It will be noticed that the tests showed a differenoe in the 
'8 


15 
In the second test 3 = 094 ohm. Taking the mean 


(073) and deducting it from the total resistance from either 

end, we have :866 — 073 = 793 from works to fault, and 

13 — *073 == 153 — ‘073 = 08 ohm from the other end. 
5 

The total length of the pilot wire under test was 1,000 ft. 
Therefore, the distance of the fault from the end remote from 
works — к '08 _ 100 ft., which, ав has been said, 

WEE 
proved correct. 

To take another case: A length of 95 yards of 3-conc. 
distributor developed an “earth” on the outer conductor. 
On applying the test to the end a,c = 20°5 amps, E = 
2:5 volts, while pressure (e) at end, b, taken at the ваше 
time = 0:31 volt. Making the test from B, 0 = 25 amps., 
E = 0°55 volt, while e at end A = 0'4 volt, The resistance 
of the fault ав measured, showed practically the same result, 


resistance of the fault. In the first test == °052 ohm. 


8 


and was taken as ы = 0153 ohm. 
2°5 


‚2 *_ — 0153 = 1057 ohm. 
20°5 


Resistance from A to fault = 


Resistance from B to fault = Би — 0153 = ‘0067 ohm. 


Then distance of fault from B = с == 18 ft. 


В = : 
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THE BRITISH ENGINEERING INDUSTRIES 
AND THE FISCAL INQUIRY. 


Il].—Tae Course or Ocean FREIGHTS DURING THE 
Past TWENTY YEARS. 


The disappointment—a keen one—of the engineering 
manufacturer who turus to this section of the second blue 
book, is mitigated by the fact that its compilers iterate and 
reiterate the fact that their memorandum is only temporary 
and provisional, and promise further particulars. Absolutely 
no data whatever had been collected prior to the first 
volume, which gives only a single table of grain freighte. 
The second volume gives tables covering a period of 20 
years, which include а number of articles. Inward freights 
are given of the North Atlantic trade, including grain, 
meat and timber, of the Southern European trade, including 
grain and cotton seed, the Indian Ocean trade in general 
сагро, rice and вораг, and the Australian trade in frozen 
meat and wool. The outward freight rates for the Baltic, 
North Sea, Mediterranean and Black Sea ports apply 
entirely to coal, which exercises a predominant influence on 
freight in these classes of voyages, while the rates to the 
Atlantic coast of North and South America and New 
Zealand refer to textiles, iron and steel, and a variety of 
other goods. The trades covered by the inward freight 
statistics are rather more than half of all the trades in 
which these vessels engage, whilst, in the case of outward 
freighte, the proportion included is roughly two-thirds. No 
statistica are given of the freights to and from South Africa 
owing to the complication due to the system of rebates. At 
a later stage information on this subject is promised. The 
omission of these tables is not regarded as vitiating the 
general conclusions at present arrived at, inasmuch as the 
tonnage of vessels entered and cleared to and from South 
Africa is less than one-twentieth of the tonnage embraced in 
the returns given in the present inquiry. 

So far as the mean average tonnages for 1894 to 1903 are 
concerned, we may note that the inward tonnage of shipping 
from the Atlantic seaboard of North America averaged 
6,205,610 tons, as against an outward average tonnage of 
5,059,128 tons. The inward tonnage from the Southern 
European zones averaged 3,984,330 tons, a8 against ap 
outward tonnage of 4,846,202 tons. Inward freight ton- 
nages only are given for the Indian Ocean trade which 
averaged 1,551,163 tons. The outward average freight ton- 
nage to Australasia amounted to 935,258 tons, as against 
724,447 tons of inward freight. 

Taking the mean value of the inward freights in 1900 as 
equal to 100, freights under tis category have fallen from 
121°7 in 1884 to 66:6 in 1908. Ав regards outward 
freights, taking again the mean value in 1900 as equal to 
100, outward freight rates have fallen from 110:7 in 1884 
to 78:9 in 1903. The fall has in neither case been a con- 
tinuous one; for instance, 1889 was a year of higher rates 
than 1884, whence freights declined until 1895, after which 
they revived until a second maximum point was reached in 
1900, when the war in South Africa made great demands on 
shipping for transport purposes. After 1900 rates collapsed, 
the figures for 1902 for both inward and outward freights 
being lower than in any other year of tbe series. While 
the figures collected afford a fair indication as to the course 
of the freight, market, they give merely the average freigbt 
оп а large number of articles and voyages. In particular 
cases it is well known that rates for the ocean carriage of 
goods are affected by a great variety of circumstances. The 
length of the voyage is, of course, an important factor, but 
it sometimes happens that the rate to a given port is lower 
than to another port many miles nearer home, the reason 
being that there is, perhaps, in the first case, the certainty of 
a return cargo, while in the case of the nearer port the out- 
ward freight may have to pay the expenses of the ship both 
out ward and homeward. Thus the average freight on coal 
from the Tynein 1908 is returned as 58. 114d. to Gibraltar, 
5s. 94d. to Marseilles, 58. 31d. to Constantinople, and 5s. 1d. 
to Odessa. On trade rontes where there are competing lines 
of vessels, rates may be lower (in proportion to distance) 
than on routes where there is a conference or agreement 
among tbe shipowners regulating freight charges. Again, 
he rates prevailing on particular voyages are occasionally 


subject to violent fluctuation by the entrance of a competing 
line into the trade which may cause.a sudden fall in rates, 
followed, perhaps, by a fresh combination and an immediate 
rise in freighta. | 

In addition to the coal freights, which occupy several 
columns, the mean yearly freight rates of certain articles of 


engineering interest are cited in three cases. For instance. 


the mean rate for plates, angles, and sheets from the United 
Kingdom to Montreal, which stood at 15s. in 1884. and by 
1891 fell to 7s. 6d., remaining at this figure until 1902, 
when the rate гове to 8s., reaching 108, in 1908. The 
mean rate for machinery for the River Plate fell from 
40s. 8d. in 1884 for three years, rising subsequently to 
488. 4d. in 1889, fell to 288. 8d. in 1893, and after several 
fluctuations rose to 35s. in 1901, a value at which it stood 
at 1908. ТЬе mean rate for cast-iron pipes for the River 
Plate, which stood at 38s. 3d. in 1884, stood at 288. $d. in 
1908, ite fluctuations having moved in close sympathy with 
the changes in the rate for machinery. 

Interesting though this information is, it by no means 
suffices to give to the engineering manufacturer (or, indeed, 
any other manufacturer) in Great Britain information of real 
value. What is needed are comparisons of the rates on 
kindred articles, not only from the United Kingdom to 
distant parte of the Atlantic or Pacific Oceans, but also the 
ports at which the produce of our Continental rivals is 
shipped. In pursuing these inquiries over a period of years 
the staffs at our various Consular offices at Hamburg, 
Antwerp and other places will be well employed. When 
such information is forthcoming, the British manufacturer 
will be able to appreciate fully the.nature of the services 
which State-subsidised lines render to his rivals. To labour 


further at a recitation of omissions or a narration of a series 
of desirable features in future reporte were ungenerous in 


view of the frank manner in which the compilers of this 
section recognise the provisional nature of their present 
report. : 


УЛТ т ты сс ы лаана еШ 


POST OFFICE ENGINEERING DEPARTMENT, 
LONDON. 


Tum second annual dinner of the above department was held ou 
Friday, February 24th, in the Victoria Hall, Hotel Cecil, Mr. J. 
Gavey, С.В, M.Inst.C.E., engineer-in-chief of the Post Office, . 
presiding. { 

The guests of the evening included Mr. H. Babington-Smith, 
O.8.L, secretary, Mr. J. С. Lamb, O.B., O. M. G., Mr. J. Ardron, Mr. 
A. F. King, Sir Robert Hunter, Mr. В. C. Hooley, 1.8.0., Mr. J. C. 
Badcock, C B., Captain R. Н. H. Boye, R.E., Р.В O., Dr. Walmsley, 
Mr. A. M. J. Ogilvie, Mr. J. W. Willmot, Mr. W. Bosomworth, Mr. 
G. Morgan, Mr. A. W. Heaviside, I.8.O., and Mr. W. J. Etheridge, 
the company numbering about 200. Lord Stanley, the Postmaster- 
General, who was attending His Majesty’s second Court of the 
season, wat prevented from being present. Е | 

After the loyal toasts had been duly honoured, Mr. Laws. in the 
absence of Lord Stanley, in proposing the "Engineering Depart- 
ment,” said :—'' As your chairman has told you, it isthe unavoidable 
absence of the. Postmaster-General that procures me the honour’ 
of addressing you to-night and proposing the toast of the evening 
but I am sure that I am speaking for him truly when I say that 
be cordially wishes you every prosperity, and that he regrets his 
absence quite as much as you do. If envy werea permissible thing, 
I think I might envy you engineers your association with those 
brilliant men, past and present, who have done so much to improve 
and facilitate and quicken communication in the world; but I 
think my envy might go further, because I see opening before you 
another field that you did not dream of years ago—a field in which 
you are to be associated with the men, both past and present, who 
have worked wonders for the transmission of power and energy in 


^ the world and for rapid transport. It is a development not merely 


in the outside world, but it is in the department itself; your 


aphere within the Post Office is being extended and enlarged ; you 


are ceasing to be telegraph engineers; you are becoming more and 
more genera! engineers. But I think I appeal to your hearts more 
when I say that you are all proud to be telegraph men—not tele- 
graph engineers, but telegraph men ; and here I detect no envy in 
my mind, because I аш one of yourselves, Well, gentlemen, 
speaking to you as one of yourselves, I вау that we telegraph men 
have a sphere which is Jarger than that of any other body of men in 
the world. Itis lerger than that of the soldier ; it is much larger 
than tbat of the ordinary civil servant. We sre not limited to our 
own Empire. We go out in friendehip and harmony to every 
corner of the world, and we find people ready to receive us as 
brothers. It bas always been to me a pride and consolation that no 
matter where I go I find men who understand me. Even when I 
speak in broken language they apprehend what I mesn, and sre 
ready to welcome me, and this is the case with telegraph men all 
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gyer tha world, I don’t suppore I shall have the pleasure of being 
present st ope'of tbese dinners again, and tberefore I take the 
opportunity of wishing you from the bottom óf my heart an 
affectionate farewall. I now ask you to drink—you gentlemen heré 
who do not belong to the Engineering Department—I atk you to join 
еш ышт drinking the health. of the Engineering. Department.“ 
. Mr, Gavey, in responding, said :—" In the first place, I know that 
I ath only ‘voicing your feeling of regret when Y say how sorry we 
are that the Péstmaster-General is unable to be here to-night. On 
the ether band, I may say on your behalf that we are very: proud 
fa see the permanent-chiefs of great departments and the heads of 
по many branches around our table to-night. I think that for the 
benefit of the Service as a whole, the head of tbe great adminis- 
trative departments of the Post Office, and the handa and brains 
thatthey direct in the shape of executive officers, should come inte 
contact whenever it is possible. In a great service like tbe Post 
Office it is only on special occasions like this that such community 
js possible, and I hope it із а pleasure to the administrative heads 
to meet you to-night, and I am sure it is a pleasure to the executive 
ofüeers to see those gentlemen, entbroned on high, of whom 
they can only form a definite opinion on occasions like this. 
Now, gentlemen, the thread of my thoughts bas been diverted into 
& painful channel, by what I can only assume to be our friend Mr. 
Lamb’s species of valedictory sddress. Those who, ‘like myself, 
have. been sssdciated with the Telegraph Service for very many 
yeam, can hardly look back to the period of State control without 
the recollection of!seeing the magical letters J. C. L.” at the 
bottom of papers. As time bas gone by my appreciation of Mr. 
Lamb's talents, of his extraordinary knowledge of the telegraphs, 
not only of this.country bat of the whole world, has grown дау by 
dey. In fact, I think that he is absolutely the supreme authority 
on telegraphs throughout the whole of the world. Ifthe time has 
arrived, or is about to arrive, when be bids farewell to the Service, 
I'hope, and most sincerely hope, that he will not bid farewell to 
this company er to its successors. І sm glad to say that our pro» 
green, both telographically and telephonically, appears to be very 
satisfactory. From the telegrapbio point of view, I think I may 
say that the Poet Office Telegraphs is certainly in the forefront, or 
if that may be considered too ambitious, I may вау that it is not 
behind any other telegraphic service cf the whole world. The 


Te Administration of this great Department has slways done 


everything to foster and encourage progress. In the course of the 
last year or two a number of experimental trials of the most 
advanced type of telegraph apparatus bave been carried out. We 
bave, in addition, forwarded that great work of the underground 
telegraphs to the North, and at tbe present time our lines may be 
ssid to be complete to Oarlisle and to be on tbe verge of comple- 
tion to Glasgow. In other words, during the last few years, we 
have leid something like 30,000 miles of underground wire to steady, 
and to make absolutely free from all climatic disturbances, the great 
trunk lin sefvice of the country. This work is to be continued 
so long аз our paymaster, the Treasury, finds the funds. I am 
glad to say that those funds are provided for next year, so that 
for one yesr at least this progress is absolutely sure. In 
the matter of the extension of the London . Telephone 
Servioe, which perhaps more closely affects many of the 
antlemen who are here present, I. am glad to вау that we 
have made very solid and very steady progress. You will all 
remember that it was in Februsry, 1902, that the first London 
Excbaoge was opened, with 250 subscribers. I find that on Feb- 
rgasy 38nd of this year we had joined up 25,138 stations, and in 
the present year of that number 8,803. stations were provided. In 
the case of the trunk line service, the adjunct to the local service, 
or perhaps I гопа вау the local service is the adjunct to the trunk 
line pervice, if we speak of tbe importance of the relative services 
and not of their numbers; we have to record continued growth, 
In 1897 shortly after the Post Office had acquired the trunk lines 
erected by the telephone company, and had commenced the exten- 
sion of tbe service throughout the сорпіту, there were 47,855 miles 
of trunk line in use, At the end of the last financial year there were 
‚102,752 miles crected, and tbe Post Office is steadily erecting from 
7,000 to 8,000 miles of trunk wires every year. Now I come to 
anotber point which, no doubt, has exercised your minds more or 
Jess, and in which you have, no doubt, felt a considerable amount 
of interest. The agreement between the Post Office and the 
National Telepbone Co. has now been laid before Parliament, and 
you are, no doubt, generally acquainted with its contents. You 
will haye obse? ved, of course, that the final acquisition of the com- 
will take place in 1911. As an old warhorse who sniffs the 
ttle from afar, I may ony that, personally, I might have wished 
to have had my little sbare in that great transfer, but the fates and 
the wisdom of our chit fs have decided otherwise. So far, however, 
as you are concerned, and more especially the younger men that I 
see around me, I should Jike to offer a word of suggestion and a 
word of advice. I havea settled conviction that we are only on 
the threshold of this very great enterprise. The magnitude of the 
work that you, gentlemen, will bave to carry ont in fnture years is, 
perhaps, o».1y appreciated by afew. To give you an illustration of 
what I mean, I should like to refer to the abnormal growth of tele- 
phones that bas taken place in the United States within the last 
few yesre. For instance, I wae in America in 1898, and in New 
York at that time there were 26,031 telephone exchange stations, 
the term station, of course, being well understood by all. I have re- 
cently received a letter from the general manager of the New York 
Telgphones, who tells me that at the end of the year 1904 that 
26,000 had increased to 140,000 stations in New York, and you will 
bear in mind that New York proper is not the greater New York, 
including Brooklyn and New Jersey. It isa little bit of an island 
10. miles long, by abont & miles broad, with a population of about 
two milljone. Again, taking the report of the American Bell Tele- 
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phone Co.. I find that in 1899, throngbout the United States thay 
had 465,000 subscribers’ stations, In 1904, after an interval of five 
years, they bad 1,525,000 stations. Now in this country the rapid 
growth of the telephone is of comparatively recent date, snd the 
problems which you, gentlemen, will have to solve in the future, 
increase in megnitude as tbe square of the number of subscribers, 
апа not as the numbers themselves. Think, gentlemen, what you 
will bave to consider fn the year 1911. It will not be a question of 
intercommupication hetweer 100,000 subscribers: it will be a quee 
tion of intercommunication between a quarter of а million, with 
probably the possibility of having to provide {ntercommunication 
between haifa million ten years later. It means that you will bave 
to apply the highest technical and scientific knowledge that it is 
possible for men to obtain in order to do this work in a ratisfactery 
and an economical manner; and what I want to suggest to you 
E if you will not consider it an impertinenoe, and if you 
will not think that I am acting too much as the schoolmsster, is that, 
before the transfer takes place, you ‘should fit yourselves, by keeping 
abreast with all the technics! knowledge of the age, to take the 
position which you ougbt to occupy when that great transfer takes 
place. We bave now in preparation at beadqvarters a species of 
technical summary of the theoretical principles on which telephony 
is based, snd the lines on which tbe work ought to be done in tbe 
future, With tbe consent of our chiefs, I propose to have tbis 
printed and issued shortly, and I invite your careful attention to it 
—not by any means as а complete work, but rather as an index—a 
sort of direction post, pointing out the various paths in which you 
should carry out your investigations. 

Mr. J. W. Woops. the superintending engineer of the Metro- 
politen Central District, in proposing the toast of “The Visitors,” 
said: The members of the Post Office Engineering Department are 
always pleased to gather together in this quiet and bomely жау; 
and, like hospitable Britons, we like to have our visitors with us to 
taste our frsgal fare. We have already heard, and heard with 
regret, that Mr, Lamb will soon be leaving the Service, I realise, 
and I am sure усо realise, that the Service will lose a very ftue 
friend when Mr. Lamb goes. The Postmaster-General’s position is 
buttressed and supported by secretaries, and we are very thankfal 
indeed that Mr. Babington-Smith, “ the „ has again come 
and graced our meeting. Mr. Babington-Smith is well supported 
by his secretaries— Mr. Lamb, Mr. Ardron, and Mr. King—whom I 
eee before me, who are all supporting, very definitely and loyally, a 
chief who is worthy of their support. I am almost afraid, gentle- 
men, to mention another name, but there is an illustrious gentleman 
opposite me, Sir Robert Hunter. We do sincerely thank Bir Robert 
Hunter for being present—and we realise that in Bir Robert 
Hunter the Postmaster-General is well supported on the legal side. 
Before me I see aleo Mr. Hooley, the Controller of Stores. We 


— honour Mr. Hooley because he has brought a department, on which 


every other department has to lean to a certain extent, to a state of 
great perfection. We are delighted to see Mr. Hooley at our table, 


-and we thank him for the hard work that be has done since he bas 


been the bead of the Stores Department. I am delighted also to 
see Mr. Badcock, representing the Postal side. What should we do 
without the Postal side of our department? I eee also my good 
friend Mr. Preston on the other side. We have to rub sboulders 
very often with Mr. Preston. Do not imagine for ope moment that 
there is friction: we rub shoulders in the sense that we each put 
our shoulder to a wheel, and thus make the whole thing go. If 
you will allow me, I should like also to refer to two grey-beaded 
veterans, Mr. Heaviside and Mr. Fleetwood. We greet tbem most 
heartily, and we trust that wben our time comes to “sit down" we 
sball look ss hale and hearty as our two friends. What I have 
lacked in eloquence, I have no doubt you will make up in beartiness 
in drinking the toast of Our Visitors.” | 

Mr. Влпукотом-Вмітн, in reply, said: I bave to thank you very 
warmly for the way in which the toast of the “Visitors” bsen 
proposed by Mr. Woods and received by you. I thank you on my 
own behalf, and I thaok you on bebalf of my colleagues who are 
here as your visitors to-night, and on bebalf of those distinguished 
strangers who are also your guests. I may mention, specially, Dr. 
Walmsléy, to whose instruction the engineering service of the Post 
Office is much indebted. I may mention Mr. Murrey—I am not 
sure whether I ought to call him a visitor, for I am glad to say that 
now he has at least one foot in the engineering service of the Post 
Office—and I speak also on behalf of the representatives of the 
distinguished firm of Siemens, to whose co-operation, in telegrapbic 
matters, the Post Office is also so much indebted. The history of 
your service in the past has been a history of progress. That pro- 
gress has been watched over from its infancy, I may ssy, by my 
colleague, Mr. Lamb. He assisted at the birth of the telegraph 
service of the State; he has watched over its growth, and tbougb, to 
our very great regret, we are soon to be deprived of his great 
talents and his long experience, he may rest assured tbat bis name 
will always remain associated with the great service of which be 
has for so long been а distinguished member. Your cbsirman has 
mentioned an agreement recently concluded, which, if it is oon- 
firmed by Parliament—as I hope it will be—will mean that the 
telephonic service of the Post Office will see a very great develop- 
ment some years hence. Notall of us, but I hope a great many of 
us, will assist at that development, and I should like to teke this 
opportunity of saying that if that agreement bas been made upon 
sound lines, if in settling the many technical points which arose in 
the negotiation of that agreement any satisfactory solution hes been 
reached, it is in a very great measure due to the keen, scientific and 
large-minded insight with whieh your chairman advised the sutho- 
rities of the Post Office on these technical problema. I have only 
once more to thank you {very heartily, in the name of your visitors, 
for your kind welcome ty in the 


to-night, and to. wish aor pape 


future to the Engineering Department of the Post 
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The musical programme, under the direction of Mr. H. J. 
Hoggarth, was of an exceptionally high order, and was contributed 
to by such well-known artistes as Miss Mabel 


Levey. . 


DISCRIMINATING CUT-OUTS. 
Ву LEONARD ANDREWS. 


THERE are a few points in Mr. Field’s “rejoinder” in the 
ELECTRICAL Review of the 11th ult., that call for some 
coinment, but I will endeavour to be brief in dealing with 
them. | | | | 


1. Certainly a sufficiently heavy leading current of 7 


power factor would cause a properly constructed discrimi- 
nating relay to operate, but large currente of this nature do 
not occur in practice, except when a field fails. | 

2. Naturally, a cut-out constructed to operate when а 
generator field fails will do во, whether the failure 
of field be due to-a breakdown, or to the accidental 
opening of а field switch by a careless attendant. It would 
be equally true to say that the accidental opening of а main 


switch would cut a generator out of parallel as certainly as. 


if it were opened intentionally. 'The obvious remedy is to 
employ switchboard attendants who are not liable to make 
such mistakes, MEL A 

8. Mr. Field thinks that a failing field does not necessi- 
tate the isolation of the faulty generator until it gets out of 
step with other generators, when he believes that the switch 
will be operated by the arrangement he recommends. Не 


overlooks the fact that, before the faulty generator will 


break ont of step, the bus-bar pressure will have fallen 
almost to zero, and other generators will be quite liable to 
run out of step before the faulty one is isolated. 

4. Mr. Field contends that he can introduce “spurious 
phase displacement in his wattmeter type of device, just as 
well as I can in the type of relay that I prefer to use. Cer- 
tainly he can; it's just what I have recommended him to do 
from the first. : 


5. After exhorting engineers for many years to substitute 


the terms healthy and “faulty” for “ forward” and 
* reveree" in speaking of alternating currents, I have, as 
Mr. Field points out, fallen into the old error myself. If he 


will substitute the word healthy for forward in the 


final paragraph of my last article, I think my meaning will 
be perfectly clear to him. | | 

In conclusion, I must point out that, in my recent paper 
before the Manchester Section, I made no attack upon the 
wattmeter type of relay. Although I hold my own opinions 


as to the advantages or otherwise of this type of instru- 


ment, I prefer not to discuss this matter. I haye only 
answered Mr. Field's attack upon my device, and in doing 
so have been obliged to explain my reasons for condemning 
the reverse power" idea. Mr. Field now admite that his 
device will not isolate a generator without the intrcduction 
of “spurious phase displacement.” As that was the only 
point I attempted to make, I am quite satisfied with this 
admission. | 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munteations at the earliest possible moment. No letter can be pub- 

lished unless we have the writer's name and address in our possession. 


Earthing. | | 


I have read with deep interest the abstract of the paper 
on Earthing,“ read at Glasgow by Mr. W. W. Lackie, 
which appeared in your issue of February 17th. 

Ishould be favoured by an expression of his and other's 
views on the matter of earthing of metal conduits in cases 


where some of these must be buried in plaster or concrete ;. 


the efficient insulating of the metal sheathing, which I 
understand Mr. Lackie to recommend, would be a somewhat 
difficult matter in such cases. | 


E. Recently I came across an installation in а church, where 


Manson, Miss Rdith . 
Nutter, Mr. Webster Norcross, Mr. Harry Grecre and Mr. Sivey 


all the conductors except the main cables were composed of 
twin 1/188, paper-insulated and lead-covered, and fastened 
direct. to stonework and woodwork with metal saddles. It 
occurred to me that the earthing of the metal sheathing of 
these’ conductors was thus not very efficient, unless it 
happened to touch a gas pipe somewhere, which was quite 
likely in such a building. I.should.be glad to hear what 
Mr. Lackie thinks are the- most likely risks of such an 
installation, and if these risks would have been obviated or 
minimised by the methods advocated in his paper. 

20 

A'Chief?s Complaint. 

My committee have, after three years’ service, recently 
asked me to supply them at every meeting with a time sheet, 
recording how I employ my time, and the number of hours 
engaged daily on the hundred and one different items which 
are a portion of every Chief’s sinecure(?). I consider this 
to be an insult, more especially as the resulte of the past 

ear should bear ample evidence to the fact that their 
interests have not been neglected. | : 
^ Would other chief engineers kindly express their views? 
à | — | Chief Engineer. 

[Our correspondent has our sincere sympathy.— 

Eps. E.R. } & | е dm 


` Rotary Converters. | 
In Mr. A. E. Eborall's well-known lectures, the Howard 
Lectures on Polyphase Electric Working, delivered in 1901, 
the following sentence occurs on page 89 :—“ Transformers 
supplying current to rotary converters (which are never 
paralleled on the three-phase side) should always be mesh 
connected.” | | | 
On one of the London electric railways there are two 
rotary converters in each sub-station, fed by six single-phase 
mesh-connected transformers ; the transformers are always in 
parallel on the H.T. and L.T. sides, and both rotaries are fed 
from a common set, of three А.С. bars and are algo in parallel 
on the D.C. side. | | 
Mr. Eborall would almost certainly have known of the 
system when he wrote the lectures, and I think he must have 
been using the words (in parallel) with a different meaning 
to that generally given. T | 
Perhaps some reader would kindly explain why they ought 
not to be spoken of as being in parallel, when running as 
above. E : | 
Balderstene A. I. E. E. 


Temporary Wiring in Ball Rooms, &c. 


We were exceedingly surprised, on reading your article on 
the above in last week's issue, to find that statements are 
made which weré proved to be false at the trial, and we ask 
you in common fairness to give us an opportunity of pointing 
out the misstatements, which we cannot think have originated 
with your own staff. 

In the first place, from your article it may be inferred that 
we are of the **draper and general middleman type, under- 
taking electrical contracte." Asa matter of fact, our elec- . 
trical department is а distinct organisation fromi the rest of 


our business, and is ander the control of a thoroughly com- 


petent, technical and practical electrical engineer, an asso- 
ciate member of the Institution of Electrical Engineers, who 
has had 18 years’ practical experience in first-class firms. 
Our stock and methods have been specially designed for tem- 
porary lighting under expert advice, and we have been 
en with very large contracts in such places as 
Buckingham Palace, Marlborough House, Guildhall, &c. 
We, therefore, claim that your definition of “ draper middle- 
map,” &c., is an improper term to apply to us, and that as 
the caterers were fully aware of our record, and our special 
capabilities for such work, they cannot be accused of sub- 
letting the contract without taking proper precautions that it 
would be properly executed. 

You say, “ Some alterations were made in the way of 
fitting up some large electric fans.” Whilst not actually 
untrue, this is expressed во as to convey an exaggerated 
idea of the fans, They were 12-in. ofdinary enclosed motor 
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fans, and the wires for them were tested with the rest of the 
installation. 

* The fire breaks out immediately after a trial demon- 
stration, and no one saw the outbreak.” It was proved in 
Court that the whole installation had been running without 
any mishap of any kind for about 2 hours daring the after- 
noon, and that from 10 to 15 minutes elapsed after all the 
lighte, except one centre fitting 30 ft. away, had been 
switched off, before the fire broke out, apnd that three 
witnesses saw the first appearance of fire at a spot 18 in. 
from the nearest electrical conductor. 

With regard to Col. Crompton’s evidence, the premises on 
which he based his opinion were entirely theory, and, as 
proved in evidence, theory based on error. He thought 
that the garlands contained 23 8-c.P. 200-volt lamps in a 
circuit with 10-ampere fuses, whereas in fact they were 
20 5-ср. 200-volt lamps with 5-ampere fuses. He also 


stated that it was a moral impossibility for an expert wire- ` 


man to get 140 No. 40 wires into each hole of the S.B.C. 
holders without stray eads. We not only proved that it was 
physically possible, but the jury themselves were able to do 
it easily, As this was his great point as to the danger of 
the system of looping, the opinion of Mr. Dykes and Mr. 
Mordey that the system is perfectly safe is at least as worthy 
of consideration, and they stated that so far from the work 
being © slipshod,” they were convinced that every care was 
taken and the work thoroughly well done. 

It has been stated that the muslin was draped about the 
lamps. This was denied in Court, and it was proved that 
the garlands were hung on pegs 6 in. long, projecting from 
the top of the walls, and were farther stayed out by clips, so 
that no lamp was within 6 in. of any muslin. But for fear 
of trespassing too much on your space, we could point out 
other inaccuracies in your article. 

In conjunction with our elients, Messrs. Kingston and 
Miller, we fought the matter ont fairly and openly, having 
nothing to fear from an impartial investigation. The evi- 
dence conclusively proved that from the position of the out- 
break, it was impossible that the fire could have been an 
electrical one. 

The fact of the jury only requiring 10 minutes to come 
to a unanimous verdict in our favour shows that, so far 
from giving us the benefit of the doubt,” they were satis- 
fied that we had carried out the installation in а proper 
manner. | 


London, February 24th, 1905. 


Simmonds Bros., Ltd. 


[The defendants in this action were the firm of caterers, 
Messrs. Kingston, Miller & Co., to whom we referred as 
middlemen, and they were obviously such, seeing that they 
employed Messrs. Simmonds Bros. as sub-contractors, The 
latter, though not the defendants in the cese under review, 
were defendants in an action brought against them by 
Messrs. Kingston, Miller & Co., which was standing in 
abeyance pending the decision in the Lionel Phillips case, 
and it was obviously in their interest to assist their clients, 
as, if Messrs. Kingston, Miller & Co. had been beaten, they 
would probably have found a remedy against Messrs. 
Simmonds. As to our correspondente’ reading of the 
evidence, it would be best to refer to the judge’s summing 
up, for the learned judge conclusively showed that he took 
the Lionel Phillips view of the case. Our opinion, to 
which we adhere, was that the jury arrived at a mistaken 
but quite understandable verdict which did not accord either 
with the judge’s view or with the tenour of the evidence.— 
Eps. E. R.] 


Enelosed Arcs. 


] read, with pleasure, your comments, in the issue of 
Friday, the 25th inst., on the paper read before the Society 
of Architecte ; but I think that you are in error when you 
state that in a modern high-class enclosed arc lamp, the arc 
does not travel slowly from one part to the other of the 
space between the carbons. 

I have had experience in testing most of the latest types 
of this class, and have always found that the arc does travel 
about in this way. This is quite apparent from observation 
of a lamp while burning, as well as from an inspection of 


the spent carbon ends. These will be found to contain 


numerous small craters, where the arc has established itself 


at various times. 

In some of the miniature lamps, which have carbons 
about 5 mm. in diameter, the arc sometimes even travels a 
good way up the side of the positive carbon. 

G. W. 


On Dumping. 7 


I am glad to see that your correspondent, Mr. Arthur Ker, 
practically admits that Protection raises prices (at least this 
ів a corollary to his argument). This ассопп(в for his not 


having seen the point he deals with advanced “even in 


serious discussions," for moet Protectionists try to avoid 
admitting that prices rise under Protection. 

Now, if the electrical industries were the only ones to be 
protected, they would, of course, be benefited. But if all 
industries are to be protected, and therefore the prices of all 
commodities increased, the net effect would simply be to 
reduce the purchasing power of money. 

Arnold Maude. 

Chelmsford, February 27th, 1905. 


Re the Third Rail. 


In one of your editions at the beginning of this year 
Prof. Silvanus Thompson stated “ That on two occasions in 
this country the third rail had been abandoned in favour of 
the overhead system." The Professor, I believe, said ** They 
were railways”; but a perusal and search through your 
valuable journal has failed to inform me which oues they 
are, and perbaps Prof. Thompeon will kindly inform me 
through your valuable paper. Could you kindly tell me why 
the present positive third rail is always laid outside the 
railway track metals instead of bteween, as in the case of 
the Liverpool Overhead, &c. Where does the advantage 
lie? To my mind it would appear as if it could be better 
protected when laid between the tracks as formerly. 

Good Old Third Rail. 


[The railways in question are those in the north of 
Ireland. the earliest examples of electric traction in tbe 
United Kingdom — between Bessbrook and Newry, and Giant's 
Causeway and Portrush, respectively.— Eps. E. R.] 


A.C. Ve D.C. 


I should like to draw attention to what appears to me to 
be a great absurdity on the part of advertisers requiring 
assistants. One frequently notices in such advertisements 
statements similar to the following: “ Applicants must have 
had experience in the working of a three-wire continuous- 
current system." | 

I think it cannot fail to be admitted by electrical engi- 
neers that a man who is conversant with the practical 
working of an alternating system is perfectly qualified to 
take charge of direct-current plant, on the ground that the 
greater includes the less. 

In my opinion it should be distinctly realised that alter- 
nating-current experience is the higher grade, and that 


‘consequently в man possessing it is fully qualified for direct- 


current work, 
W. Talboys Wheeler, 


Second Assistant, 
Corporation Electricity Works. 


Tanbridge Wells, 
February 27th, 1905. 


[Doubtless all 4.c. men will agree with our correspondent. 
There are, however, about four times as many D.C. stations 
in this country as A.C., and the engineers in charge of them | 
may possibly have views slightly divergent from his.— 
Eps. E. R.] 


[A correspondent wants to knom who are the makers of 
small electric crucibles suitable for gold or platinum. — 
Eps. E. R.] 
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OUR LEGAL QUERY COLUMN. 


VVV 
written on one paper. fictitious names, 
may be made, Answers are furnished Aie бр perdon ratis 


but the Editors cannot undertake to be responsible for the acouracy of 


the views which he may express. } 


_" BUBPBISED ” writes :—'' We shall be glad if you would kindly 
give us your opinion on the following: —A olient of ours, who at 
the present takes current from the Corporation mains, proposes 
pulling down his own plant, but wishes to keep. the Oorporation 
supply available in case of breakdown. We have seen the Corpora- 
tion, and if this is done they require a guarantee of about £20 per 
annum irrespective of the amount consumed ; the installation is 44 
16-о.р. lamps. Oan this be legally enforced ? " 

„„ With reference to this query one point is quite clear, namely, 
that the Corporation can impose no terms upon '' Surprised " which 
are intended to prevent bis merely using the Córporation mains as 
a stand-by. In other words, they cannot ask him to give the sug- 
gested guarantee, unless they have the right to do so under the exist- 
ing conditions. Whether they can do во or not under existing condi- 
tions depends upon the terms under which the supply was grauted 
in the first instance. It is very likely that "Surprised" has been 
under an obligation to take а minimum quantity each year since he 
first became a consumer. He can satisfy himself upon this point 
by reference to the contract which he signed; it may have escaped 
his attention owing to the fact that his supply bill came to more 
than £20. Should it transpire that there is no obligation to take а 


minimum quantity, it seems that the Corporation are now making 


an unjustifiable demand. 


4d. H. P. M." writes:—" Will you kindly inform me whether it 


is legal to insert a penalty clause in a contract in case of the failure 


ofgaicontractor to complete work in a given time? The contractor 
is, of course, to have fuli knowledge of the penalty clause previous 
to tendering for the work. Iam told that such a clause is illegal, 
and cannot be enforced in law, yet apparently such penalties can 
be enforced by the Government.” | 
„Penalty clauses are frequently inserted in contracts and are 
certainly not illegal. Whether the contractor has full knowledge 
of the penalty clause before he tenders is quite immaterial, inas- 
much as he could always refuse to sign a contract which contained 
a penalty clause. It is probable that the notion of “illegality” in 
relation to the penalty clause arises from the fact that when а 
penalty clause has been inserted in а contract and a breach bas 
been committed, the full amount reserved by the penalty clause is 
not always recoverable. For instance, if the damages sustained are 
capable of being accurately assessed, it is probable that the full 
amount reserved by the penalty clause would not be recoverable. 
In the case which is troubling our correspondent, it is probable that 
the amount of damage caused by delay would be wholly impossible 
to assess. In that case the full penalty may be exacted. It is to 


be observed that the penalty clause in a contract has nothing to do 


with the bonus clause. A contract may contain a penalty clause 
without a bonus clause, or vice versd. 


LEGAL. 


Noswicn CORPORATION v. Norwich Югкствіс Tramways CO 


І,оврв JusTICES . VAUGHAN-WILLIAMS, Romer and Stirling, on 
23rd ult, heard the appeal of the defendants in the action of 
tne Mayor and Corporation of Norwich v. the Norwich Electric 
Tramways Co, against the judgement of Mr. Justice Phillimore. 
The plaintiffs sought to recover £53 odd, money paid by the Oor- 
poration for the repair of roads said to have been injured by the 
defendant company, and both parties sought a declaration of their 
righte under the Norwich Tramways Act, 1897. The Act incor- 
porated provisions in the General Tramways Act, under which the 
company had to keep in good repair to the satisfaction of the local 


road authority, (1)so much of the road as lies between the road 


lines of the tramway, (2) if there were two tramways belonging to 
the company within 4 ft. of each other, the portion of the road 
between the two tramways, and (3) so much of the roadway as 
extends 18 in. beyond the rails on each side of any such tramway. 
If the company failed to comply, the Corporation must, after seven 
days’ notice, open and break up the road, and do the 
necessary works at the expense of the tramways company with inte- 
rest at 5 per cent. Tbe Act also provided that wherever the road 
authority, the Corporation in this case, altered the level of any 


road on which the tramline was laid, the company should, at the 


same time, alter its raile to level them with the altered surface of 
the road. If this was not done and the lines became a danger to 
public traffic, a penalty of £5 10s. could be imposed. It was further 
provided that when there was a less space than 3 ft. between the 
footpath and the tramway rails, the company should pave 
and maintain the road. In some cases the tramways were 
laid in granite setts in macadam roads, and at the point 
_where the macadam became worn lower than the granite, a 
ridge was formed into which the wheels of vehicles sank and 
water accumulated, making the macadam rotten and soft. The 
Corporation had repaired these ridges, the company denying their 
responsibility, on the ground that the surface of the macadam was 
bad and the whole of it was in need of repair. Mr. Justice Philli- 
more bad found that, while the macadam might have been in better 


repair in the greater number of cases, ifiwas in 5 good repair. 
The sub-section was difficult to construe, but on the whole, he thought 
that the fact that macadam wore away more quickly than granite, 
had been considered in the legislation that had been carried out, 
and that it was intended to throw upon the tramway companies, as 
a condition of the parece given them, the duty of maintaining 
the even contour of the road by a proper junction of the two sur- 
faces. He, therefore, gave judgement for the plaintiff Corporation 
for £53 with 5 per cent. interest. Не also made the following 
declaration in favour of the Oo on :—" That the obligation of 
the company under Sec. 57, sub.-Sec. 5 of the Norwich Electrical 
Tramways Act, 1897, to maintain and keep in good condition the 
junction therein mentioned, extends to cases where, by reason of the 
presence of the tramways in а road, the traffic in such road has 
caused the surface, laid and maintained by the Oo ration, to 
become worn down below the level of the paving laid and main- 
tained by the company, and involves the maintenance by the com- 
pany of a uniform and unbroken contour of such surface immediately 
adjoining such paving, or the lowering of the pavement itself." 

Mr. Damokwanrs, K.O., in opening the case, said this was an 
appeal from а judgement of Mr. Justice Phillimore, tried without & 
jary.at Norwich. There were two questions which arose in the 
case. One being a question which unhappily was not raised in the 
Court below, but he was bound to call the attention of the Court to 
it. That question was whether the High Court had any jurisdic- 
tion in the matter whatever. It wasa case something like that of 
Crosfield v. the Manchester Sbip Canal Co. The other point was 
a question as to the construction of a provision in the private Act 
of Parliament with regard to the extent of the liability of the 


Tramway Co. for whom he appesred. 


Lord Justice VAUGHAN-WILLIAMS said that the case of Crossfield 
v. the Manchester Ship Canal Oo. was in list for argument before 
the House of Lords that day. 

Mr. Danoxwsrte said that was so. The defendants were a 
Tramway Oo., and they were authorised to run tramways through 
the city of Norwich under а | Act which incorporated the 
Tramways Act, 1870. 16 had been. beld that questions arising 
under the Section, between & body like the Corporation and a body 
like the Tramway Оо. should be referred to and decided by & referee 
appointed by the Board of Trade, aud that the Court had no juris- 
diction. The case raised an important point. The action was 
brought to recover a sam of money which had been expended by 
the Corporation in alleged or disputed default of the Tramway Oo. 
to do certain repairs, and for a general declaration as to the extent 
of the Tramway O0. s liability to repair. Mr. Justice Phillimore . 
did make a declaration, and that question was a very important 
one, because it not only took away from the referee appointed by 
the Board of Trade in this cate, the very questions which under the 
Act were to be referred to him, but it took away his jurisdiction in 
other cases. That raised a very serious question. The money 
matter in the present case was trifling. Tbe important part of the 
decision was the declaration; therefore he was bound to take the 
point. Under the General Tramway Act, the Tramway Co., when- 
ever it laid a tramway in a city, town, or elsewbere, was obliged to 
repair the road and maintain the roadway ‘with such materials 


and во forth as the road authority required, and to the satis- 


faction of the road authority—that was to say, they were obliged to 
maintain the roadway between the rails and for 18 in. on each side of 
the rails, and, where there was a double line of tramways, the space 
between the rails as well. Inthis Act of Parliament the 4-ft. limit 
had been done away with, and in certain narrow streets the tram- 
way company was bound to maintain the whole width of the street. 
In addition, the company was bound to lay the rails so that the 
upper surface of the rail was not above the level of the surface of 
the roadway. The Tramway Oo. had to maintain the roadway with 
auch materials as the local authority required, and to its satisfaction. 
Their Lordships would notice that in that particular case the tram- 
way was laid along a strip of granite paving, and the rest of the 
roadway was made of macadam. The granite portion of the pave- 
ment, under the legislation he had mentioned, had to be repaired 
by the Tramways Co., and the macadam by the Corporation. There 
were various other kinds of roadways. For example, the roadway 
might be paved with wood, or the whole might be granite, or the 
tramways part of wood, and the Corporation part of granite. But 
in this particular case the question had only arisen with regard to 
the macadam. There was a section in the Act which said that if 
the Tramway Оо. failed to maintain and keep in repair the junction 
between the surface of the Oorporation's part of the roadway and 
the Tramway Co.’s part, certain consequences would follow. The 
question was, what was the meaning of the word junction? 

Lord Justice Roman: They seem to have foreseen the difficulty. 
You may look after your part of the road, and get 16 nice and 
perfect, and the Corporation may look after theirs, and so far as it 
is looked at by itself, it cannot be complained of. Bat through 
wearing down, there may be a difference in level at the junction. 
They cannot both do the necessary work, because they would 
interfere with each other. 16 must be put on someone, and they 
say it must be put on you. | 

Mr. Олхоктевтв said if it was merely the maintenance of the 
junction, һе should not object, but the Corporation went a good 
deal beyond that. Where there was granite and wood which did 
not marry properly, there might be an opening up at the point of 
janction, and that was what they had to prevent. But the 
Corporation sought to construe the Act solely with regard to 
macadam, and said the Tramway Оо. must maintain the surface 
of the macadam for the necessary distance in order to keep а level 
contour. 

Lord Justice VAUGHAN-WILLIAMS: I think Mr. Justice Phillimore's 
judgement means that tbe obligation on the Tramway Co. is to 
maintain the contour of the road. 
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Mr. Danoxwarts: They have, in fact, mended their macadam 
part of the road, and sought to charge us with the ot. 

Lord Justice VAUGHAE- WILLIAMS : I should have thought that an 
engineer was Heer person to say whether in a particular instance 
* bord Justi T xa tue bt i апу a hich 

Lo 08 5 ught it was іса a case whi 
should have been taken ta the Board of — The question was 
whether, as that course had not been adopted, the jurisdiction of 
the Court had been ousted. . s 

Lord Justice VaAUGHAN-WILLIAMS8: If you had been a private 
individual instead of а company, there would have been no necessity 
for an action at all. Whenever a on and.a company are 
in conflict, I do not know whose fault it is, but at once an abundant 
stream of unnecessary expense commences to flow. 

Mr. Danoxwurnts: The reason is because the surveyor of the 
Corporation tries to throw upon the tramway company as much as 
he can of the repairs. That is the secret of the whole thiog. 

In answer to a question from the Bench. Mr. МоМоввалн said all 
that the Corporation contended was that the company was bound 
to seo that there was not an actual dip at the line of janction, and 
that it must be sloped off, perhaps 2 or 3 in., perhaps 6 or 7, but 
far enough to prevent its being a straight drop down. 


Mr. –лиоктивтв said that was not what they had claimed, and 


produced a photograph showing work done, for which the Corpora- 
tion claimed payment of the entire cost. 

It was again suggested from the Bench that the matter should 
be brought before the Board of Trade, and Mr. DaNox wants said 


he would make bis friend an offer. The amount in dispute wae a 


small one, which the company would be willing to pay witbout 
prejudioe to the general question, and set aside all that had happened 
in the Court below. There were some roads now about which the 
Corporation had given notioe, and the company had asked for 
arbitration to the Board of Trade; and if it was possible in that 
case, they could get legitimately before the Oourt, the arbitrator 
stating his award in the form of a case. 

Mr. MoMonnaAN, however, was unable to the offer. They 
would have to throw away everything they had done, and they 
wonld not get any furtber forward. 

After some discussion, however, it was arranged that tbe hearing 
should be adjourned until the decision had been given in the House 
of Lords in the case of Joseph Orosfield & Sons, Ltd., v. Tbe Man- 
cheater Ship Canal Co. on the t of jurisdiction. Tbe appeal 


therefore stood over generally, with liberty to either party to apply 
to restore it. | 


4 


JANMDUS Аво LAMP AND Exzornio Со. +. Arno Lamps, Lr». 


Ix the Ohancery Division of the High Court of Jastice on Tuesday, 
Mr. Justice Kekewich delivered his reserved judgement in this 
case. 

His Lompemie said that, as usual at the conclusion of the argu- 
ments in a patent case, he found that the primary object of decision 
was to construe the apecification—that was, to ascertain from the 
patentee s own statements whether the monopoly which he alleged 
the defendants to have infringed was thereby sufficiently described 
and claimed —but one was met here with the preliminary question, 


What was the specification which it was tbe duty of the Court to 


construe ?. The original specification had been largely amended, and 
the amendments had been effected merely by the erasion of certain 
passages and words. Amendments might be made thus, or by the 
addition of language modifying the original, or by the substitution 
of new language for some erased, or by a combination of all or any 
two of those methods. Here there was simply erasion. The question 
was whether, for the purpose of construing the specification as it 
now stood, which was undoubtedly the instrument to be construed, 
his Lordship was at liberty to read and consider the erased language. 
Considering it as a question of principle, it admitted of only one 
answer. The intention of the parties to a document must be ascer- 
tained from the language in which that intention is expressed, and 
there was no reason for treating a specification differently from 
other documents, whether it be regarded as a grant by the Crown, 
or a contract between the patentee and the public. Here the 
amended specification was the document on which the plaintiffs were 
suing, and which the defendants contended was either invalid or 
did not disclose an invention which they had infringed; and 
therefore, unless an exception could be established in favour 
of documents of this particular character, the amended specifi- 
cation alone could be read in order to. ascertain the true 
construction thereof. It was, of course, often песемагу in 
construing one document to refer to others. For instance, 
in construing an Act of Parliament, one frequently had to 
refer to earlier Acts on the same subject, and in construing rules of 
the Court one had te refer to old rules, but this was done in order 
to instruct the mind respecting the circumstanoes under what Act 
was passed or the rules were made, and not otherwise to affect the 
construction. There was at least one authority which supported 
his Lordship's view. He referred to Hattersley e. Hodgson, 21, 
Patent Cases, 517, where the Master of the Rolls said: It is a 
matter of history in this case that the original specification has 
been amended and certain parte of it have been deleted, but in 
construing this specification 1 to omit those parts that are 
deleted, and in doing so I think I am acting on the authority of 
the House of Lords.” Proceeding, his Lordship said that even if 
his view of the principle be inoorrect and his conclusion from the 
authorities erroneous, he thought the Patent Act, 1883, Sec. 18, pre- 
cluded the defendants from referring to the erased lines in support 
of their argument on the construction of the amended specification. 
That enactment enabled applications for leave to amend and 
opposition thereto to be heard by the Comptroller with a right 


ferm 


of appeal - W the law ооё; and providéd for by Bub-Ssc. 8 as 
ows :— 

" No amendment shall be allowed that would make the specifica- 
tion as amended claim an invention substantially larger than or 
substantially different from the invention claimed by the spegifica- 
tion as it stood before amendment.” 

This standing alone might not prevent a contention that an 
amendment allowed was, notwithstanding the allowance, irregular, 
but that was set at rest by Sab-Bec. 9, which was :— «°° ` 

Leave to amend shall be: conolesive as to the right of the party 

to make the amendment allowed, except in case of fraud, and the 
amendment shall in all Oourts and for all purposes be deemed (0 
of the spesifiestion." E ONE. 
Did not that exclude the reference to the erased lines for which 
the defendants contended. In order to answer that question, it was 
neccesary to ascertain for what purpose the defendants desired to 
refer to them. if his Lordship apprehended the argument correctly, 
it amounted to this: It might be that, an the true construction of 
the amended specification standing alone, the plaintiffs were right, 
and that there was to be found in what they said the patentees 
claimed ; but if the Court read the whole original speoificatiop, it 
would seo that on the construction of the whole there never was in 
it whet was now said to be in the amended id and it 
would be found that what was alleged to be in amen 


defendants said that, by e certain lines ot his specification, the 
patentee had made what remained claim which was not 
claimed before ;.that was, to make tis amended claim an 


invention substantially larger than or substan Le from the 
invention claimed by the specification as it stood. before amendment, 
and tbat was what the Statute said should be oonelnsively 
negatived by the wance of the amendment. In Moser v. 
Marsden, the Houte of Lords distinctly decided that such a refer- 
ence to the erased iparts was impossible. His next duty was to 
ascertain the meaning of the amended specification. I¢ was a some- 
what verbose document, and sbared the common defect of specifica- 
tions, for, notwithstanding a full description of the manufactured 
article to which it referred and of their practical operation, assisted 
by figeres on which no question arose, there was a strange 
want of precision and lucidity in the language employed, 
and the claims were not so ed as to aptly fit the in- 
vention described. That on which special stress was laid in 
the description was omitted from the claims altogether. Never- 
theless, the point for decision was a narrow one, The object 
of the alleged invention was, first, to increase the life of carbons in 
arc lampe, and, secondly, to improve the quality of light. With 
the-second of these objects his Lordship really was not concerned. 
A fair proportion of the specification was devoted to it, and it might 
or might not be that the ínventor's anticipations of success in this 
direction had not been realised, but that did not tonch the question 
here in issue, which was only concerned with the increased life of 
the carbons. That was intended to be effected by enclosing the 
carbons in a glass envelope carefully closed, but leaving at the top 
a small aperture through which the heated air of the envelope could 
escape so as to prevent explosion. So far he had in his own lan- 

described that about which there was no contest, but the 


guage 
. plaintiffs said, and unless they could say so truthfully, they could 


not maintain their action that the glass envelope must be small, and 
that smallness, as well as lightness, was of the essence of the inven- 
tion. I6 was reasonably clear on the evidence that a small envelope 
was essential to complete suooess, but the question was whether 
this was clearly stated in the epecification. It was impossible to 
treat this question as one of easy solution. The figures undoubtedly 
pointed to a small envelope, and that might be taken in aid of im- 
perfect description in the letterpress, but, on the other band, the 
claims contained no reference whatever to smallness, and although 
that was not a fatal defect, one must attribute some weight to it. 
It was, to say the least, strange that a patentee should omit from 
his claims, which were numerous, all reference whatever to an 
essential of his invention. All objections and criticiems not- 
withstanding, his Lordship was of opinion that the patentee knew 
that a small envelope was essential, and that if not the sole advance, 
it was intended to- be the main advanoe on previous knowledge, 
and that he bad said this in sufficiently explicit terms. In the out- 
set of his description of the manner in which he carried out his 
invention, he stated that he made the envelope "sufficiently small 
in size.” It was an awkward expression, baoause sufficiently ought 
to be followed by language explaining for what the smallness was 
to be sufficient, but it was left entirely at large. Still, it was a 
distinct indication that the envelope must be smail. Further 
down on the same first page he said: "I am enabled to make the 
transparent or translucent enclosing envelope, three inches or less 
in diameter." Oa the second page, when describing his invention 
by referenoe to figures, he spoke of a transparent or translucent 
envelope, preferably made of glasa, and not to exoeed three inches, 
and preferably less in horisontal diameter, and of any desired 
length, and on p. 3 he isaid that the small arc-enclosing envelope 
prevented dissipation of the gases, and maintained them at a greater 
degree of density than would be possible with a larger envelope. 
His Lordship thought those passages read in connection with tbe 
rest of the description, not merely indicated the patentee’s view 
that а »mall envelope was desirable and an improvement, but stated 
that his invention was not complete without it. His Lordahip 
was entitled to regard the common knowledge at the date 
of the patent. The patentee told them the necessity 
of an air-tight envelope had been recognised, though ап 
efforts to produce it had, so far as he was aware, 

in failure, bat there was no statement that the size of the envelope 
had received consideration, and they knew, in fact, that tbe value 
of this simple improvement bad not been grasped. Assuming that 
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rmáliness was an essential part of the invention эв described, there 


5 question whether ион таз иу defined. 
had already mentioned that the patentee began by speakin 

vaguely of an envelope sufficiently small in size, and: the меш 
afterwards: spoke twice of dn envelope 3 ip. or less in diameter. 
Was he to be restricted to an envelope of that size? The question 
was an important one, because in practice it had been found that an 
envelope of a rather larger diameter produced better resulte, and 
was commercially used. One must bear in mind the object in 
view, namely, to increase the life of the carbons, and what bis 
Lordship understood the patentee to mean was that if you could 
employ an envelope of 3 in. or less in diameter you would thereby 
increase the life of the carbons to the maximum possible. Then 
knowingly, as he clearly did, that the smaller the envelope the 
greater was the risk of explosion, he did not mean to inour that risk 
toa us degree. What his Lordship really understood him 
to say was this—make your envelope 3 in. or less in diameter if you 
can without destroying its utility, but at any rate, make it so small 
that it will be useful in increasing the life of the carbons. His 
Lordsbip's.conciusions, therefore, was that an envolope of, say, 4 in. 
‚ in diameter, otherwise constructed the ор, 


according to speci ficati 
. was sufficiently described therein, and might fairly be said to be made 
according to the plaintiffs’ invention. This comment on the specifica- 
tion had been devoted mainly to the element of smallness, because on 
that the discussion had chiefly turned, but the reqüisition of tightness 
must not be left out of sight. It was insisted on in the clearest 
manner possible, and always with the proviso that the envelope, 
thongh practically tight, must allow a steady outflow of gases {зош 
the lamp. Perhaps the patentee did not really know why by 
combining tightness and smallness there could be attained results 
which had hitherto been unattainable, but he saw that it could be 
done, and told the public how to do it. Utility had been challenged. 
There was no question but that lamps constructed more or less on 
the lines of the Howard patent been used and sold in large 
numbers, and had pro a commercial success. The defendants, 
by imitating ће plaintiffs, had themselves given the stronge 


testimony to this conclusion ; bat it was said that what had proved | 


commercially useful bad not been really а lamp contracted 
fo the Howard patent, but one which constituted гап improvement 


thereon, and with such difference as made the two things distinct. 


In support of this it was urged that the essential result—that was 
the increased life of the carbons— could be, and, in fact, had been, 
attained without follo the directions of the Howard patent, 
and it was practically certain that no lamp constructed strictly in 
accordance with that patent had been in commercial] use. On either 
side there bad been conducted a number of experiments; those 
experiments had been proved, and a deal of time had been 
spent in examining and cross-examining the witnesses who proved 
them. The result to his Lordship's mind was to show the utter 
futility of experiments conducted in the manner in which they had 
been conducted in thie case. For the purposes of research, а man 
must, of course, work alone in bis own laboratory, but for 
the purposes of eyidence intended to carry weight with 
a tribunal- concerned in determining such a on as 
.. here came up for decision, something far different was 
required. Although bis Lordship did not for a moment suggest 
that on either side there had been any intention not to aet 
fairly, or to avoid discovery of the truth, it was really impossible 
to ascertain by cross-examination why there had been obtained, 
firstly, by one, and then by the other, results at variance with the 
. experienoe of those by whom the particular experiment was not 
made. It was suggested on behalf of the defendants that some 
experiments should’ be made by an independent р 
L'rdship did not see his way to direct that to be done, 


. His 
y and 
reflection convinced him that it would bave been useless to direct 


it. Experiments by an independent man, however skilled, and. 


however trustworthy, would not be satisfactory, beoause neither 
party would be quite sure that the experiments had been con- 


ducted precisely with the materials, and in the manner alleged to. 


be necessary for a complete test. Perhaps an independent expert 
might be of assistance in this manner. He might watch the experi- 
ments made, first by one party, and then by the other, and inform 
the Oourt whether both clases of the experiments hadibeen con- 
ducted with that identity of material, and of all surrounding cir- 
cumstanoes, which was eseential if it was desired to test one class 
of experiments by another. But nothing of that kind had been 
done. His Lordship was convinced that no safe conclusion should 
be rested on the experiments, except, indeed, the one ‘that they 
were inconclusive, Turning from the experiments to the other 
evidenoe on the question of utility, he had already noticed that lamps 
had not been made, and certainly had not been'commercially used 
Prom асоссии to the Howard's patent. tees notion 
that lamps would require a lower voltage than other types of 
lamps, һай been contradicted by experience, snd the methods 
described by him for securing the neceseary tightness, bad given 
way to others who had been found more effective. It might 
be that in some other matters there had been a departure 
from the terms of the specification, and that those departures 
had not merely assured the success of the manufactured article, but 
bad aided to increase that success beyond the sanguine anticipation 
of the patentee. Nevertheless it seemed to his Lordship clear on 
the evidence that the plaintiffs. bad constructed and largely used 
lamps which were in their essential character Howard lamps, and 
that the variations were merely accretions, which notwithstanding 
that they were such improvements that no one would now think of 
making lamps without them, yet did not destroy or reduce to a 
negligible quantity the essential characteristics of the Howard lamp. 
As to the question of infringement, there really was no doubt that 
the lamps manufactured by the defendants were substantially 
identical with those manufactured by the plaintiffs, There were 


Uifferences of detail, of course, but in what he had termed the 
essential characteristics of the Howard lamp they really were 
identical. If there were no such essentia] characteristics, or if the 
variations and improvements which experience had dictated so 
altered the character of the lamp that it could no lop be pro- 
citi 
but 1f 


perly regarded as constructed according to the Ho 
tion, then of course the defendants were entitled to su | 
bis view on these sabjects was fight, it necessarily followed that 
the defendants had infringed the patent vested in the pane 
He would now consider the question whether the patent had beeti 
anticipated. In 3 of their contention that it bad beer ànti- 
cipated, the defendants put in several prior specifications, and 


strongly relied on more than one of them. Nevertheless his Lord- 


pated by Beardsley it was anticipated by others also, but his Lordship 
was satisfied tent was no an n, no otber 
wa8 worth consideration. еу no doubt came near to Howard, 


and as admitted by Mr. Swinburne, he had the idea to which 
practical effect. was afterwards given by Howard. He saw the value 
of tightness and the necessity of combining that tightness with a 
contracted aperture for the escape of heated gases from the en- 
closing envelope. But be did not see the importance of making that 
enclosing envelope small It was obvious from a perusal of his 
specification that this never oocurred to him.. Therefore he could 
not be said to have antiolpated Howard unless it be trne that as 
urged on behalf of the defendants, a competent workman ht 
үне a Howard lamp with Beardley's specification alone to guide 

It was admitted that no one ever did this, and the same 
remark was applicable to the other specifloations on which the 
defendants relied. That, of course, was not conclusive, but it wae 
of some weight. There might be a complete and unanswerable 
paper specifieation of a patent, and if one be produced it wonld 
not avail the patentee to say that ro one had ever put it in practice. 
But when, as bere, it was well known that the particular objéot 
was highly desirable of attainment, and that the attainment thereof 
would ensure comm success, then the fact that an alleged 
paper anticipation, intended to attain that very object, had never 
been puț in practice was a remark strongly tending to the eonclusion 
that the alleged anticipation was not complete. Bat it was urged 


that, although it had never been done, a competent workman might, 


and readily would, produce as good a lamp as those used by 
laintiffe and defendante, with Bear 
ructions That might be true, and, indeed, on the evidence his 
Lordship thought it must be true; but there was a fallacy in the 
statement when used to support the argument that Howard was 
anticipated by Beardsley. Since Beardsley’s time there had 
been a large advance in the common knowledge of those versed 
in such matters, and 16 by no means followed that the com- 
petent workman of 1882 could or would have produced a lamp whioh 
would come easy to the workman of to-day. The Howard patent was 
dated August, 1893, and the question was whether at that time 
11 years after Beardsley's patent, the latter would have enabled a 
competent workman to construct а lamp acoording to Howard's 
specification and with the advantages which he secured. The 
evidence convinced his Lordship that the advance of knowledge had 
not at that time been sufficient for that purpose. Beardaley did 
not instruct the public that a small enclosing envelope was essential 
to secure the desired result—that was, to increase the life of. the 
carbons, and no one had discovered this before Howard. As to 
the question of subject-matter, it struck his Lordship from the 
time Mr. Terrell first explained the nature of Howard's invention, 
that there waa a difficulty in supporting a patent for it. The difi- 
culty had baunted his Lordship throughout the case, and his con- 


` elusion on this point had been arrived at with more hesitation than 


any other. His Lordship conld not help thinking that, in order to 
support Howard's pat as regarded subject-matter, it was 
necessary to go at least as far as had ever been e in that 
direction. It was trae that Howard combined tightness and 
smaliness, and that both were required to produce a lamp having 
the effect that he contemplated, but the necessity of tightness was 
thoroughly known before, and what he really discovered was the 
necessity of smallness. Kay v. Marshall, 2 Webster's Patent Cases, 


' was cited as a conclusive authority against the plaintiffs, but it 


seemed to his Lordship that the real objection to the patent there 
was that the particalar mode of using the spinning machine which 
was sought to be protected wes known before, and that that was 
really the explanation of the whole case. Might it not fairly be 
said that Howard discovered means of using the enclosing envelope, 
the benefit of which the world had not known before, when he said 
that to make it really useful it must be made smaller than any 
wh.ch had, up to then, been employed. The decisions in the 
Edison cases were useful towards the support of the patent, for, as 


bis Lordship understood them, they showed that the merit of 


Edison’s invention consisted wholly in the use of a carbon thinnér : 


than any one had used previously, and yet his patent was upbeld. 


P | 
daley's specification as his only 


In Lane-Fox's case Lord Justice Lindley laid down a rule, which 


he repeated in Moser v. Marsden, 10 Patent Cases, 358. Holdin 
in the latter case that the patent was bad for want of subj 
matter, he applied the following remarks made in Lane-Fox's 
case :— 


" A man who discovers that a known machine can produce effects 
which no one before him knew could be produced by it, may make 
a great and useful discovery, but if be does no more his discovery 
is not а patentable invention. He has added nothing but knowledge 
to what previously existed. A patentee must do more, 
he must make some addition, not only to knowledge, but to pre- 
viously known inventions, and must so ове his wledge and 
ingenuity, as to produce either a new and useful thing or result, or 
a new and useful method of producing an old thing or result.“ 


à 
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Of course, it might be said with some force that, in prescribing a 


small envelope, Howard made no addition to previously-known 


inventions, and in one sense that was perfectly true, 
enclosing envelopes were well known, and it might be taken for 
granted that there was no difficulty in making them small; but still 
Howard did discover what was not known—numely, that a small 
envelope was required in order to increase the life of the carbons 
— hand thus he gave to the world a new and useful method of pro- 
ducing a result highly desired, but until then incapable of attain- 
ment. This wan an addition to previously known inventions within 
the meaning of Lord Justice Lindley's rule, and sufficient to support 
` a meritorious patent. The plaintiffs, in his Lordsbip's judgement, 
eis entitled to the relief usual in such cases, and the costs of the 
action. 


PARLIAMENTARY. 


London County Council Tramways Bill.—Mr. Whitmore, Sir 
Fredk. Banbury, and other London members intend moving the 
omission of the clauses giviug the Т. С С. powers to construct tram- 
ways along the Embankment, when tbat Bill comes up for second 
reading. 

Standing Orders.—Oa Friday the. Examiner found that further 
Standing Orders had been complied with in the case of the 
following Billa:—Baker Street and Waterloo Railway, Andover 
Lightiog and Por er Bill, Great Northern, Piccadilly, and Brompton 
Railway (No. 2), Whitéchapel and Bow Reilway, Weybridge and 
Walton-on-Thames Electric Supply Bill, Edgeware and Hampstead 
Railway Bill, and the Charing Cross, Euston and Hampstead 
Railway Bill. 

On Monday, amongst the Bills which were found to have com- 
vlied with Standing Orders in the House of Commons was the 
Dublin United Tramways Bill. 

Standing Orders in the House of Lords were found on Monday 
to have been complied with in the oase of the South Lancashire 
Tramways, Metropolitan Ruiilway, Blackpool, St. Annes, and 
Lytham Tramways, Mexborough and Swinton Tramways, Oldham 
and Saddleworth District Tramways, Tyneside Tramways and 
"'ramroade, Central Electric Supply, and the County of London 
Klectric Sapply Co. 

Koyal Commission on London Locomot ion.— Roplying to Mr. 
Schumann, Mr. Akers Douglas states that he is informed by 
the Royal Commission appointed to inquire into the means 
of locomotion and transport in London that they are now con- 
sidering their report, bat cannot state exactly when it will be 
presented. $ 

Heckmondwike Improvement Bill.—The Standing Orders Com- 
mittee of the House of Commons recommend that dtanding Orders 
be dispensed with in the case of this Bill, and that the parties be 
allowed to proceed, provided that Olauses 10 and 11 be struck out 
of the Fill. Clause 10 confirms an agreement made with the 
British Electric Traction Oo. with reference to the supply of elec- 
tricity in bulk, and Clause 11 empowers the Council fo supply elec- 
trical energy within parts of Liversedge and Batley. 

Wigan Corporation Bill.—Tbe Standing Orders Committee have 
consiaered the report of the Examiner with reference to the non- 
compliance of the Wigan Corporation Bill with Standing Orders, and 
bave resolved that the parties be permitted to proceed with the Bill, 
provided that the powers to construct tramway No. 2 be struck oot 
unless the consent of the Aspull U.D.C can be proved before the 
Belect Committee which wil! consider the measure. 

Coventry Electric Tramways.—The promoters of thie Bill have 
intimatea that it is not their intention to proceed further with 
the Bill. The object of the Bill was to extend the time granted to 
the Coventry Electric Tramways Co. tu reconstruct existing tram- 
ways for electric traction. 


` 
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BUSINESS NOTES. 


Trade Mark Protection in the United States.— 


Meesre. W. P. Thompson & Co., patent agents, of 6, Lord Street, 


Liverpool, write as follows :— 


We have received an advance copy of the Trade Mark Registration Act which 
has just passed the legislature of the United States. Hitherto the trade mark 
practice has been very chaotic, as a trade mark could not be registered unless 
nsed in commerce with Indian tribes or with foreign countries, and resident 
traders trusted to unwritten common law for protection. The new law differs 
froin the British in the following points :— 

No foreign trade mark can be registered until registered in the country of 
its birth. 

Only citizens of the United States, and citizens or subjects of other countries 
granting similar terms to tbe citizens of the United States, can register a trade 
mark. А 

Registration lasts for $0 years for the marke of American citizens. The 
marks of foreigners are only registerable for the remainder of the period for 
which registration is granted in their own countries, but in no case for over 
20 years. All registrations can be renewed at the end of the term, provided, 
in the case of foreign marks, their home rights are correspondingly renewed. 

Foreigners registering marks must appoint some agent з еѕідепё in the country 
as their representative, upon whom notice of proceedings affecting the right of 
owner hip can be served, and the serving of notice on such agent shall be held 
to be equivalent to serving it on the owner of the trade mark. 

The restrictions as to what can be registered are substantially the same as in 
Great Britain, with this exception, that any mark in use in commerce with the 
United States, which has been in exclusive use as a trade mark by the applicant 
or bis predecessors in business for the 10 years immediately preceding the 
passing of the Act, can be registered. 

The rules for hearing oppositiong and appeals are a great improvement on 
those in Great Britain, but in all other important points the law of the two 
countries as regards registration of trade marks is substantially similar. 


The Agricultural Hall Motor-Car Exhibition. — The 
tenth annual Internationa] Motor-Car Exhibition organised by Mr. 


О. Cordingley, which is to be beld at the Agricultural Hall, London, 


N., from the 18th to the 25th inst., promises to be by far the |] t 
so far held in this country, the list of exhibitors comprising 
upon 300 different firms. Not only will most of the principal 
British motor-cars be on view, but there will be a very fine display 
of all the leading French, German, Belgian, Dutch and Italian cars. 
Perbaps one of the most important sections of the exhibition will 
be that devoted to heavy commercial vehicles. This section is 
under the patronage of the Motor Van and Wagon Users’ Associa- 
tion, and will not only comprise the largest array of heavy steam 
and petrol wagons so far seen in this country, but will include a 
number of motor-omnibuses, Во far as electrical vehicles are con- 
cerned, it must be admitted that the entries are small, but the 
section will not be without interest, as in addition to the Krieger 
carriages, a new electrical car, and also an improved accemulator is, 
to be sbown for the first time by the Ekstromer Acoumulator Co. 
The galleries of the Agricultural Hall will be devoted to a display 
of motor-car accessories, of which mall accumulatore; coils and 
other ignition specialities will form a not unimportant part. 


Fynn Single-phase Motor.—In addition to the par- 
ticulars given last week, relating to the Fynn motor installed by Mr. 
Pringle at Burton, we are informed that the temperature riss of 
the hottest part, after four hours’ run at 15°5 H.P., was only 65° F.; 
the motor is rated at 14 E. p. 


Football.—On Saturday last the half-yearly match 
between the Robertson lampmakers and the head office staff of the 
General Electric Co. was played on tbe ground of the Robertson 
lampmakers. Owing to the fact that the lampmakers had won every 
year since the match was first instituted, the headquarters staff 
turned up in full force with а firm intention of vanquishing their 
opponents on this important occasion. The lampmakers, on their 
part, had made up their minds that they would still hold a clean 
certificate. The game was fast and furious, and on one or two occa- 
sions the brotherly love which should exist between fellow 


employés was conspicuous by ite absence. The lampmakers 


were victorious by 3 goals to 2, winning goal being scored 
by a penalty in the last half-minute of the game, mach to 
the disgust of the headquarters staff. The football match was 
followed by the annual concert in the dining hall at Brook Green 
Works. The concert was attended by considerably over 500 people 
and was а great success. 


Fire Alarm.—The Danish Minister, M. de Bille, the 
Danish Consul, snd a number of Danish gentlemen, attended au 
official fire test at the British Fire Prevention Committee's testing 
station the other day, when a Danish automatic fire alarm system 
was uoder investigation. 


The Transvaal.—The value of the electric cable wire 
and fittings imported into the Transvaal during the 11 months end- 
ing with November last, is returned at £65,000, as compared with 
only £60,000 in tbe corresponding 11 months of 1903. ` 


Sturtevant Works for Bedford.—The Sturtevant 
Engineering Co., Ltd., of 147, Queen Victoria Street, London, has 
аак. a 7 acres of land at Bedford as a site for the erection ot new 
works. 


Dutch Trade Marks.— Messrs. W. P. Thompson & Co., 
of 322, High Holborn, W.O., write :— 


The following amendments to the Dutch Trade Merk Law, which became 
law on January 1-6 last, nay have interest for those of your readers who own 
foreign trade marks. 

1. Priority of date (within six months of actual filing) may be claimed for 
trade marks already used at a recognised Exhibition in ару State adhering to 
the International Convention for the protection of Industrial Property. 

2. If the colour or colours of a mark constitute an essential feature thereof, 
this should be stated and additional coloured representations be filed. 

8. The time allowed to the Trade Marks Office for acceptance or rejection of 
applications ig extended, likewise the opportunity for action in the Courts for 
removal of a mark from the Register. 

4. Old marks applied for prior to 1698 and not then completed may be pro- 
ceeded with provided application to proceed be lodged before April let, 1905. 


For Sale.—The Hereford County ard City Asylum 
authorities offer cables, Simplex tubing and fittings for ale. King's 
Norton Union invites offers for the purchase of а bittery. See par- 
ticulars among our advertisements to-day. 


Catalogues and Lists, — Mr. A. H. MITCHELL, 
Elevator Dock, Silvertown, E., has sent us an illustrated list of the 
Mitcbell-Williams patent compensatiog derricking cranes for all 
purposes to which jib cranes are applicable. The sole makers of 
these are Meseres. J. M. Henderson & Co., Aberdeen. 

We have received from THE LawkENCE PATENT WATER SOFTENER 
AND 8TERILISHR CO., LTD, Norland Works, Uxbridge Road Station, 
W., a сору of their new catalogue, which gives fuil particulars of 
the Lawrence process for softeuing and sterilising hard aod impure 
waters without the use of chemicals, A new type of exhaust steam 
softener and feed-water beater is also described therein. An 
expanding tube steam trap made by the company follows oat a prin- 
ciple largely adopted in these devices; the tube is of bellows 
forma'ion, the arrangement altegether being very simple. 

MEssns BavLiss, JONES & Bay iss, LTD., 139—141, Cannon Street, 
E.C., ала Victoria Works, Wolverhampton, have issued a new price 
list of Helicoid " nuts aud “ Bright” bolts fitted with these patent 
nuts. 

Mzssas. GRIFFITHS Bros. & Co., Marks Road, Bermondsey, 8. E., 
have i»sued a pamphlet dealing with their Armacell“ insulating 
varbieh. | 

From Мевввв. BTAUNTON & Co., Blythe Street, Bethnal Green, 
E., we have received a pamphlet describing a new tramcar speed 
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indicator they ате now prepared to supply. The instrument 
registers total number of miles travelled, indicates rates of speed at 

.any moment and automatically registers the maximum speed reached 
during the last 110 yds., or 220 or 440 yds., if so desired. The space 
on the axle required for the driving gear, is about 6 in. to 8 in.; 
the spindle of the pinion wheel is connected to the indicator 
spindle by means of flexible shafting. A second indicator, show- 
ing M.. H., is supplied to run at the opposite end of the car 
во that the driver has an indication of speed at both enda. 

Тнк Ввозн EnEkorBICAL EmGrNEERING Co, Lrp., Belvedere 
Road, S.E., and Loughborough, have sent us a copy of their 
Bulletin, No. 10, which is exceptionally well got up. It treats of 
transformers, and illustrates the various parts in detail, sectional 
drawings, full specifications and prices being also given. 

Мивввз Sremens Bros. & Oo., LTD., York Street, Westminster, 
have sent us a brochure dealing with electrical equipments for 
cranes and capstans, and also a leaflet detailing their various manu- 
factures. The former is well printed on art paper and profusely 
illustrated. Diagrams of connections are given, with line drawings of 
solenoid brake magnets, controllers and motors; and tables of power 
and dimensions, together with efficiency curves of the company's 
“C-type motors are also included. To those interested in elec- 
trically operated lifting machinery and capstans, we commend this 
list. Messrs. Siemens Bros. & Co. have also sent us explanatory 
pamphlets and diagrams relating to dry-core telegraph and tele- 
phone cables made under Dieselhorst & Martin's patent; by this 
system it is possible to super-impose circuits with entire freo- 
dom from cross-ta}k. 

We have received from Messrs. J. H. Ногмев & Oo., Portland 
Road, Newcastle-on-Tyne, an up-to-date list of ship and yacht elec- 
tric lighting installations which they have carried out. 

Mzssas. HaMxBLETS Brus Ввіск Co, Lrp., West Bromwich, 
bave sent us a leaflet relating to Parke’s patent triple aeration and 
drainage slabe. 

A list has come to band from Messes. Furies, МАОСТЕОР & Co., 
Ltp, Norfolk House, Laurence Pountney Hill, E.O., relating 
to the dry cells and portable testing batteries, &c., manufactured 
by Messrs. Hellesens Enko & V. Ludvigsen, of Copenhagen, for 
whom the former company act as tolo agents for Great Britain. 

We bave received from the Ёгаствтолт, Co., Lrp., Charing Cross 
Road, W.C., pamphlets and a number of illustrated sheets. Elec- 
trical winding engines, and electrical power in weaving mills are 
dealt with, and a leafiet describes an automatic cut-off switch for shop 
windows, &c. The switches are fitted in circuit with the lamps, and 
a clock set to switch off at any desired hour, the apparatus consisting 
of an ordinary alarm clock in combination with a 20-ampere switch 
of the company's “ royal " type. 

Мквввв. J. Н. Вотонив & Co., Birmingham, have sent us а cata- 
logue ^s their transfers, which they supply for machinery, tram- 
сата, 


Mr. E. Ввоок, of Threadneedle Street, Huddersfield, bas sent us 


a list of his E.B.H. single-phase alternating-current motors for low 
and standard speede, such as he is making for several corporations. 
He bas also issued a small booklet giving useful hints and informa- 
tion for users of electricity for lighting and power. 


Book Notices.—“ Science Abstracts.” Sections A— 
Physics, and B—Electrical Engineering. 
Index to Section B for Vol. VII., 1904. London: E. & F. N. Spon, 
L'd. 1s. 6d. each. 

" The Insulation of Electric Machines" By Harry W. Turner 
and Henry M. Hobart. London: Whittaker & Co. 10s. 6d. net. 

“Steam Pipes: Their Design and Construction.” By W. Н. 
Booth. London: Archibald Constable & Co. бе. net. 

" Motoring Annual and Motoriste’ Year Book for 1905.” London: 
Motoring Illustrated. 5s. net. 

“Eliminating Isolation and Distance from Farm Life.” Paper 
read by Mr. F. De Land before the Kansas State Board of 
Agriculture at Topeka, U. B. A. 

" Peat and its Products: An Illustrated Treatise on Peat and its 
Products as a National Source of Wealth.” By W. A. Kerr, V.C. 
Gl.sgow: John Smith & Son. бэ. ` 

"Jahrbuch der Elektrizitäts- Gesellschaften sowie der Strassen- 
bahnen und Elektrischen Kleinbahnen Osterreich- Ungarns.” Edited 
by Rudolf Hanel. Vienna: Alfred Holder. 

"L'reons sur l'Electricité" Ву Егіс Gerard. Vol. II. 
Seventh edition. Paris: Gauthier-Villars. 12 fr. 

Fortschritte der Elektrotechnik.“ Edited by Dr. Karl 
Strecker. 1904. IL Berlin: Julius Springer. M. 7. 

"On a New System of Wireless Telegraphy." By Alessandro 
Artom. Proceedings of the Royal Academy of Lincey. 

Gas Producers for Power Purposs. By W. A. Tookey. 
London: Percival Marshall & Co. 1905. Price 1s. net.—This 
handy little book of 137 pages is described as ' A Handbook for the 
use of Purchasers, Erectors and Attendante.“ It contains 21 very 
clear diagrammatic illustrations, with three tabler, and is written 
in non-technical language. As it is impossible to judge of the value 
of a work by its title, wa may say that Mr. Tookey’s little book 
will be found of great assistance to all students, prospective pur- 
chasers, and users of gas producers for power purposer. A special 
feature of the work is the suction gas producer, the appendix con- 
taining diagrams of 13 different plants, with detailed descriptions of 
the various parts of the apparatus, so that comparisons can be made 
and the merits claimed for the respective systems considered. Besides 
clearly explaining the manufacture of powcr gas in producers, а 
chapter is devoted to hints for attendants, including fall instructions 
for working suction producers, which indicate that the author is 
uite familiar with the actual working arrangements as well as with 
the design and requirements for each special application. Every 
page contains useful information, written in a simple style readily 
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understandable by a schoolboy, but of practical service to all 
interested in the gasification of fuel and the application of the gas 
for power purposes, and anyone making himself familiar with 
the contents will feel satisfied that he seldom gets. so much prao- 
tical knowledge at so small a cost. 

Photography for All. By W. J. Harrison. London: Iliffe & Sons. 
1904. Price 18. net.—This ів an excellent elementary text-book which 
contains practically all that the amateur need know in order—with 
practice—to become an efficient photographer. It is divided into two 
parts, the first giving details of all the essential processes up to the 
production of the finished “silver print,” and the second dealing 
with higher flights, such as hand camera work, the newer developers, 
printing on bromide and platinum papers, &c. Very many of our 
readers ate more or less given to dabbling in the art, and we have 
pleasure in recommending this work to them as one of the most 
practical and uvefal that we have seen. 


Automatic Insulation Testing Device.—The accom- 
panying illustration shows the arrangement of the device mentioned 
in our last issue by Mr. J. W. Manley, the inventor (Eldon Street 
Houte, E. O.). The apparatus is applicable to all iustallations 
where both conductora are insulated, whether рс. or ac., and 
may also be used in central power stations to supplement 
or replace the Hopkinson two-lamp indicator, whore fanction 
it closely parallels. The current from the supply mains passes 
through conductors, of which a few turns are wound round 
the ends of a glass tube, T; the tube contains á liquid upon 
the surface of which a float ғ supports а small magnet м, а guide а 
preventing the float from clinging to the side by capillary attraction. 
A disk D is attached to the float, to indicate its movements. The 
float is controlled by a magnet M!, go as to stand normally central 
when the insulation of the circuit is unimpaired, the currents in 
the coils neatralising one another'saction. If now а leakage occurs on 


eitber side of the system on the leads в or 81, whether a load is on or 
not, the go and return currents in the coils will no longer bs equal, 
and the float will be attracted towardsthat side on which the leakage 
occurs, the displacement being approximately proportional to the 
magnitude of the leak, and being permanent so long as the leak 
existe. Directly the leak is removed, the float returns to the mid- 
position. If both sides of the circuit are faulty, the float will move 
towards the side on which the greater leakage exists—the case of 
exactly equal leakage of any material magnitude is so unlikely to 
occur for any length of time, that it need hardly be considered. 
An alarm signal or automatic cut-out can, of course, be easily 
5 by contacts made by the float at suitable positions in its 
travel. 

The apparatus is very simple, and not likely to get out of order; 
we bave seen a model of it appreciably affected by an artificially- 
produced leakage of „ ampere, and obviously a growing lesk 
would be distinctly indicated long before it attained a magnitude 
capable of doing injury. The importance of preventing or detecting 
leakage to earth has recently been emphasised by Mr. W. W. Lackie, 
and this neat device of Mr. Manley's may prove a valuable safeguard 
against such risks. 


The Holborn and Finsbury Electrical Exhibition.— 
The approaching Exhibition of the County of London Electric 
Supply Со. promises to be а success. "There are to be 60 exhibitors 
from among tbe leading manufacturers and wiring contractors, &c. 
Holborn and the immediately surrounding boroughs are the bead- 
quarters of many notable industries, and it is to these trade 
interests that this Exhibition addresses itself. Stated briefly, the 
purpose of the Exhibition is to illustrate the suitability and the 
adaptability of electric power to every branch of manufacture. The 
County of London Electric Supply Co. supplies electricity to these 
districts, and there is naturally a great demand for it as a motive 
porer to drive machinery. The Exhibition sbould be an excel- 
ent means for bringing in the many manufacturers who are still 
using antiquated methods. By visiting this Exhibition they can 
seo machines similar to their own in actual operation, driven by 
electricity, and satisfy themselves of ite efficient working. Motor- 
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driven printing presses, sewing machines, cold-storage plant (for 
butchers), lathes, polishing heads, &o., for clockmaking, will all be in 
evidence. 


Trade Announcements.—Messrs. Bray Markham and 
Reiss, Ltd., Blackhorse Lane, Walthamatow, have appointed Mesars. 
Rees & Wilson, Wards Buildings, 33, High Bridge, Newcastle-on- 
Tyne, ав their sole agente for the counties of Northumberland, 
Durham and the Cleveland district of Yorkshire. Communications can 
be sent either to Messrs. Rees & Wilson, or direct to Walthamstow. 

Messrs. G. J. and A. Bonnella have recently started in business as 
Bonnella Bros., at 40, Rosoman Street, Clerkenwell, E. C., as ivory, 
ebonite and hardwood turners, specialising as manufacturing elec- 
tricians. The former gentleman has had a long and practical 
experience, and thorougbly understands the needs of the trade. 

. Arthur Peckett, of Bristol, has joined Mr. H. W. Umney in 
partnership at 46, King William Street, E.O., where they will carry 
on the business of civil, mechanical and electrical engineers, mer- 
chants and agente, as also representing the five following engineering 
firms :—Mesars. Isaac Storey & Sons, of Manchester; The Sunder- 
land Forge and Engineering Oo.; Messre. Rubery & Co, of 
Darlaston ; Messrs. Pollock, Whyte & Waddel, of Johnstone, N. B.; 
Messrs. J. and O. G. Pierson, of Paris. 

Owing to the continued growth of business, the Pantelegraphy 
Publishing Co., Ltd., bas again moved to larger premises at 20, 
Copthall Avenue, and 62, London Wall, E.C. The company has 
sent us a pamphlet containing particulars of the latest developments 
of its system of pantelegraphy. 

Messrs. D. Н. Bonnella & Son, Ltd., ivory, bone and wood turners, 
of 58 and 60, Mortimer Street, Cavendish Square, London, W., ask us to 
give reaped to the following statement :—" Our attention bas been 
called by several of our friends to a circular emanating from a firm 
who have recently commenced business under а name similar to 
that of our company. ... We take this opportunity of informing 
you tbat the firm in question has no connection with us whatever, 
and that our business is being carried on under the same personal 
management, and at the same addresses as heretofore. 

Messrs, Monté-Callow & Co., of 6, Broadway, E.C., have resigned 
their agency for Messrs. Lionel Robinson & Co.'s specialities. 

Mr. Alf. Geo. Jackson has taken up the management of the 
Bynchronome Co., of Australasian —tbe company which has bought 
out the Australasian rights from the London Synchronome Co., and 
has agents in each of the States. Its address has been changed to 
65-69, Ann Street, near George Street, Brisbane. Mr. Alexander 
Knox, the managing director, who has already installed some large 
electrical time-circuits in Queensland with the assistance of Mr. A. G. 
Jackson, the technical manager, is at present on a visit to this 
country to perfect his arrangements with the manufacturers. 

The Unbreakable Pulley and Mill Gearing Oo., Ltd., of Man- 
chester, intimate that their Preston representative, Mr. John Lucas, 
has removed to 76, Brackenbury Road, Moor Park, Preston. 


Bankruptcy Proceedings.—The public examination 
was held last Tuesday before Mr. Registrar Linklater at the 
London Bankruptcy Court, of Arthur White, lately trading 
as Ridout & Co., at 45, Highgate Hill, N., electricians. The state- 
ment of [affairs shows liabilities £1,198 16s. 6d., of which £1,148 
14s. 10d. is expected to rank against assets £25 5s. 8d. Under 
examination by Mr. Walter Boyle, Assistant Receiver, tho debtor 
stated that һе formerly managed the business for Mr. Ridout, and 
in March, 1903, he took it over, agreeing to pay £100 for the 
stock, and £500 for the goodwill, by instalments, as and when he 
could spare the money. The business was not then a paying concern, 
but he hoped to make it so, and he did not understand that he was 
giving £600 for an insolvent business, because it had а valuable 
connection. In May, 1903, he undertook the installation of elec- 
tricity, and to put in ventilating fans, at the Hornsey Town Hall 
for £260. А condition attached to the contract was that he should 
purchase all materials from the General Electric Oo., Ltd. They, 
however, failed to supply the fans in time, with the result that he 
exceeded his time for completing the work, and the Hornsey 
Borough Council withheld a balance due thereupon. Witness 
estimated that he lost £100 altogether by the contract, but, in 
addition, he lost the Council's electrical work, which he would 
have retained had the General Electric Co. carried out their part 
of the contract, as the Council were perlectly satistied with his 
work. In June last he removed the stock to Messrs. Knowlmann's 
premises, under an arrangement that he should work them up an 
electrical branch, to their business. Не did not file his petition 
when he found that he was in difficulties, because he did not wish 
to go into the Bankruptcy Court, and hoped to get through his 
difculties. Having regard to the fact that he started business on 
borrowed money, he had to admit that he had been insolvent 
throughout his trading. The examination was concluded. 


Olympia Motor Show.— It is announced that the 
Society of Motor Manufacturers and Traders has decided to hold 
its next Exhibition at Olympia in the late autumn, at which all 
classes of vehicles and motor-boats may be represented. 


Brush Contracts,—The following contracts have re- 
cently been booked by the Brush Electrical Engineering Co., Ltd.: 
Four car-bodies, with radial trucks and B. T. H. equipments for the 
Pietermaritzburg Corporation ; 10 double-deck car-bodies with single 
trucks and Brush motor equipments for the Yarmouth Corporation. 


Liquidations.—On 13th inst. a resolution for voluntary 
liquidation was passed by Bryan Donkin & Clench, Ltd., Mr. A. G. 
Webb, of Chesterfield, being appointed liquidator. 

The creditors of the Electrical Fittings Co., Ltd., are required to 
send particulars of their claims before the 31st inst. to the liquidator, 
Mr. J. D. Patullo, of 65, London Wall, E.C. 


LIGHTING AND POWER NOTES. 


Aberdeen.—The Gas and Electricity Committee is to 
consider and report on the advisability of abolishing the maxi- 
mum demand indicator system of charging, in favour of а uniform 
rate. 


Arbroath.—The Empire Electric Light and Power Co. 
has written to the T.C. protesting against the treatment which it is 
receiving at the bands of the Council, in regard to the electric lighting 
of the town, and the company states that it reserves its right to 


claim damages for loes. 

Aston.—The Electricity Committee has recommended 
the T.C. to abolish the two-rate system of charging for E.L., and to 
adopt the following scale of charges:—Consamption under 300 
units per quarter, 32d. per unit; 300 and under 600 unite, 34d.; 
600 and under 1,000, 344.; 1,000 and under 1,500, 3d. ; 1,500 and 
under 2,000, 23d. ; 2,000 and upwards, 23d. 


Beckenham, — Legal advice is to be obtained.by the 
U.D.C. in regard to powers to supply energy outaide its district. 


Bexhill.—The electrical exhibition recently held at the 
Kursaal has proved very successful. Oa Thursday last week, the mayor 
presided at an electrically-cooked luncheon, at which the electrical 
engineers of Hastings, Eastbourne and Brighton attended. The 
Bexhill Chrontele issued an illustrated sapplement relating to the 
exhibition with its issue of the 25th ult. 


Bexley (Kent).—The U.D.O. has altered the day motor 
tariff as follows:—Not exceeding 90 units per quarter, per H P., 3d. 
per unit; 180 units per quarter, 2d. Meter rente have been fixed 
as under:—One (1,000 watts), 28. 6d. per quarter; five (1,000 to 
5,000 watts), 3s. 6d. 


Cardiff.— Recently a L. G. B. inquiry was held relative to 
the application of the Т.О. for a loan of £87,868 for E. L. 
purposes. There was strong opposition from the Property Owners 
and Ratepayers’ Association, its contention being that public 
lighting could be done better and cbeaper by gas. 


Carnarvon.—The public opening of the electrical works 
took place on the 23rd ult. The work has been carried out by the 
National Electrical Construction Co., the ration adv 
some £16,300 for the works and £1,000 for the purchase of the aite. 
The capacity of the works is 10,000 8-c.». lamps, and applications 
for some 3,000 are in hand. The engines were started by the ex- 
mayoress, and the mayoress switched on the light for the first time. 
Subsequently а dinner was held to commemorate the event. 


Continental Notes.—FnaNckE.—La Société Grenobloise 
de Force et de Lumiére is at present establishing a noteworthy 
power transmission plant, for which the constant direct-current 
(Thury) system bas been adopted. The contract for the plant at 
the generating stations has been placed with the Compagnie de 
l'Industrie Electrique et Mecanique, of Geneva. Altogether 6,300 
H.P. is to be transmitted from Montiers to Lyons, a distance of 180 
kilometres. А part of the energy is intended for the operation of 
the tramway system in Lyons at а pressure of 600 volts. 
The balance will form a supplement to the existing three- 
phase supply at 25,000 volts pressure. To this end the 
rotary transforming sets are to be made reversible, in such a way 
that in case of need the three-phase system may supply the oon- 
tinuous system, and vice versd. This forms one of the features of 
the installation, as it is stated to be the first occasion where two 
such dissimilar plants can be called in to assist one another at such 
& great distance. Another important point is tbe penetration of 
tbe primary main into the Lyons district by underground cables 
several kilometres long at a pressure of over 50,000 volts 
The plant at the generating station at Montiers will, for the 
present, consist of four units of 1,600 H.P., each comprising a tur- 
bine connected up to two C.I.E.M. dynamos. There will thus be 
eight dynamos, each capable of generating a current of 75 amperes 
at 7,200 volts. They are to be coupled up in series giving a total 
pressure of 57,600 volts, and 4,320 Kw. capacity. The dynamos are 
series excited, eix-pole machines, and are arranged to run at variable 
speeds according to the demand, the maximum speed being 300 r.p.m. 
The generating station is exceedingly simple in arrangement ; there 
is no switchboard, and the only regulating device is that acting 
directly on the inlet to the working turbines, and for each dynamo 
a simple interrupter, voltmeter and ampere-meter. The 180-kilo- 
metre transmission line will consist of two wires, 9 mm. dia., extending 
as far as the outskirts of Lyons, from which point underground 
armoured cables are used. At Lyons the н.т. current is converted to 
low-tension current (600 volts). The rotary transformers are arranged 
to run at & constant speed of 428 r.p.m, each giving 500 kw. In 
another sub-station—a coupling and reserve station for the two 
systems—two 500-K w. transformers will at first be installed; they 
will run either as motors or generators, and will be coupled up to a 
synchronous three-phase machine, also arranged to ran as generator 
or motor. 

The Compagnie Générale de Distribution d'Energie Electrique 
has acquired a eite on which it will erect a power station. The 
motive power will be furnished by the Dordogne, and part. of the 
energy generated isto operate the tramways of Bordeaux. The 
plant will also supply energy for lighting to different towns. 

BPAIN.—Application has been made for а concession to put down 
a plant to utilise certain available water power at Villasante in the 
generation of electrical energy, and to transmit the same to Bilbao 
for lighting purposes. 
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Bishops Stortford.—The U.D.C. has intimated that it 
is prepared to enter into negotiations with the Bishops Stortford and 


x aa Electric Lighting Co. for the transfer of its electric lighting 
о ӨТ. 


Electric Driving in Cotton Mills.—The Acme Spin- 
ning Oo., of Pendlebury, near Manchester, is equipping its new 
premises for electric driving and lighting. The mill will contain 
41, 000 mule and 34,000 ring spindles, as well as the usual prepara- 
tion machinery. It will be a mill of six storeys, and equipped 
throughout with the most up-to-date appliances known. There is 
an added interest in this case, inasmuch as the supply is to be given 
by the Lancashire Electric Power Co. Energy at a pressure of 
10,000 volts three-phase, will be taken into the special fireproof 
transformer chamber provided; the supply to the motors will be 
at 400 volts three-phase, and four-wire three-phase distribution at 
230 volts will be used for lighting. As turbines are used for 
driving the dynamos at the power station, a very perfect drive 
should be obtained on the spindles, which, of course, is a matter 
of vast importance in the spinning industry, as thereby increased 
production can be obtained, and the product itself is also improved 
in quality. Asthis new mill is being built side by side with a 


steam-driven mill of the same proportions, and under the same 


management, а very useful comparison will be instituted. 


Failsworth.—The Council having had inquiries for a 
supply of electric light, has decided to communicate with the 
Manchester Corporation electricity department in reference to a 
supply of energy to Failsworth. 


Greenock.—At a meeting of the T.C. recently, the 
convener of tbe Electricity Committee reported that the increase in 
the demand for energy during the past year was equal to the 
capacity of the last addition made to the plant. A meetirg is to be 
called to consider the question. 


Halifax.—Following upon a report by Mr. W. M. 
Rogerson, the electrica] engineer, on the condition of the mains, 
the T.C. has authorised the Electricity Committee to purchase 
40 four-way disconnecting boxes, at an estimated cost of £400. 
The electrical engineer strongly urges the Committee to set aside 
any profits there may be at the end of the current year for the 
renewal fund, as further sums for the renewal of mains are likely to 
be required. He states: "I should like to see this fund stand at 
the least at 10 per cent. on the capital outlay of about £230,000 at 
the present time. The sum of £2,500 was devoted to the relief of 
the rates last year, but I do not think we are yet in a position to 
afford any money for the relief of rates until the renewal fund 
shows a larger margin.” 


Hull.—A Sub-Committee of the T.C. has been formed to 
consider a scheme for obtaining motors for letting out on hire. The 
Council has no power to borrow money for this purpose. — 

The E. L. Committee has resolved to extend the E. L. mains to 
the Sanatorium, at an estimated cost of £780, on condition that the 
bill for energy shall not be less than £160 per annum, for three 
years. 
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Kent.—The Kent Electric Power Co. has completed the 


purchase of the Chatham, Rochester and District Electric Lighting 
Oo.'s undertaking ав from January 1st last. 


Kingston.— As a result of the decreased charges for 
energy during the past year, the department received £650 less 
по e old customers, but practically equalised tho loss by increased 
outpu 


London.—Ciry.— The Streets Committee has submitted 
a report relative to the proposal of the Charing Cross and Strand 
Electricity Supply Corporation, to change the pressure from 100 to 
200 volts in those portions of the Western area where a supply of 100 
volts is now 5eing given, the object being to make the supply of 
uniform voltage throughout. It recommends that the company 
should make, at its own expense, the necessary alterations to 
consumers’ lamps, &c., and allow а deduction of 10 per cent. in the 
price of energy to consumers whose supply is changed, and it is 
suggested tbat the company should establish proper means of 
testing the public and private supply of energy. 


T'unLHAM.—Tbhe Electric Lighting Committee of the B.C. 
reported on Monday. that it had decided in favour of fixing 
the charge for energy for private lighting at 34d. per unit, 
with a discount of 5 per cent. on quarterly accounts of £2 and 
upwards, and 73 per cent. on quarterly accounts of £20 and upwards. 
Under the existing scale of charges the average price paid last 
year by private consumers was 418d. Electric mains are to be 
laid in seven roads, at an estimated cost of £315. Thirty gas lamps 
in these roads are to be converted into incandescent electric lamps, 
at an estimated cost of £52 108. 


WANDSWORTH.—On Monday, the General Purposes Committee of 
the В.О. reported having considered a letter received from the 
County of London Electric Supply Co., Ltd., in reply to a com- 
munication from the Council, asking whether the company would 
be prepared to hand over to the municipal authority the Streatham 
area of its undertaking upon terms, or to purchase in bulk, electricity 
gonerated at the Tooting dust destructor. The company replied 
that the Streatham area formed the centre of its distributing system, 


and therefore the sale of that area would sever the undertaking 
into two separate portions and involve great interference with the 
supply in the remaining areas. Farther, the company's generating 
station is во far from the Tooting destructor that tbe proposal for 
purchasing electricity generated thus, appeared to be prac- 
tically impossible. The Committee has resolved—(1) That the 
company be informed that having regard to the fact that 
energy is generated at Wandsworth and transmitted to 
Streatham and there transformed, it appears to the municipal 
authorities that the energy generated at Tooting, could profitably be 
used by the company. (2) That it be suggested to the com- 
pany that it would be an advantage to them to purchase the 
electricity generated at Tooting for the purpose of lighting the 
streets in question. The same Committee further reported having 


considered а letter from the engineer of the L. O. C. giving parti- 


culars of pressure testa made on the circuit in the borough of the 
County of London Electric Supply Oo., Ltd., also stating that the 
company had notified that if the B.C., as consumers, wished to keep 
a check upon the pe of supply, the company would be pleased 
to arrange suitable positions in Olapham and Wandsworth, where 
recorders can be fixed. The Committee decided that the company 
should be called upon to provide testing stations in accordance 
with tbe provisions of their prov. order, when the necessary tests 
could be made. 


SourHwABE.—The following system of charges will come into 
force with the commencement of the Midsummer quarter:—Lighting, 
maximum demand, 6d. for the first 13 hours, and 1d. afterwards. 
Flat rate, 44d. per unit. Power. maximum demand, 3d. for the 
first hour, and ld. afterwards. Flat rate, 24d. per unit. Dis- 
counts are to be allowed on the foregoing, thus :—On quarterly bills 
of £50 or under, 23 per cent.; £50 to £100, 5 per cent.; £100 to 


- £200, 71 per cent.; over £200, 10 per cent. The Committee further 


reported having given careful consideration to а letter from the 
L. C. O. drawing attention to the undertaking given in connection 
with the electric light loans, to the effect that the B.O. will 
“ provide out of a sinking fund established for that purpose, or from 
maintenance account, for all renewals and replacements during the 
currency of the loan, of any of the plant or machinery provided 
with the proceeds thereof,” and stating that the L.C.O. regard the 
creation of а reserve or renewal fund as very desirable in the 
interests of pradent finance, and they will be glad to learn that 
steps will be taken to form such а fund. The Committee replied, 
agreeing to the Council’s request. | 


L.O.C. anb Tam Вогк BSuPPLY BILLS.—Aft a meeting of the 
L.O.C. on Tuesday the adjourned report of the Parliamentary Com- 
mittee, was considered in conjunction with a further report on the 


electric power Bills of the present session. In the first report the 
. Committee asked the Council to approve its action in presenting 


petitions against the Bills, and in the second it sought authority 
to convene а conference at the County Hall on March 6tb, of repre- 
sentatives of the City Corporation and of the borough councils. 
The Committee referred to the past action by the Council in the 
promotion of two electric supply Bills and to confereaces held on 
the subject with representatives of the London local authorities. 
Having regard to these facte and to the number of local authorities 
affected by the Bills before Parliament, the Committee considered 
that a fresh conference should be held to discuss the proposals of 
the Administrative County of London and District Electric Power 
and the East London and Lower Thames Electric Power and other 
Bills. The Council would, in tbat case, have the advantage of 
knowing the views of the local authorities upon the legislative pro- 
posale. In the course of the discussion it was stated that three 
large companies were at present covering one-balf of the area in 
London, and they had sufficient generating stations to supply one- 
half of London for the next 20 years. But there was another half 
that occupied by the borough councils, which it might be possible 
for the County Council to step into. The Committee intended to 
meet the borough councils in order to see how they proposed to 
conduit their opposition and to inform them what the County 
Council had in contemplation. The recommendations of the Com- 
mittee were then put to the meeting and were adopted, and it was 
decided to leave the date of the conference to the discretion of the 
Committee. 


Liverpool.—Mr. A. B. Holmes, consulting electrical 
engineer to the Corporation, їп reporting on the charges made for 
electrical energy in the city during the past year, says the result of 
the past year's business, if taken by itself, might appear to justify 
some reduction іп the charges for electricity; but in view of 
additional capital charges in the current year, the estimated increase 
in interest and sinking fund by £6,045, and the material rise in the 
price of fael, no general reduction in charges could be prudently 
made. But to encourage & more extensive use of electrical en 
for power purposes, the price after 3,000 unita per quarter should be 
reduced from 13d. to 1d. per unit. Charges for electricity used for 
medical and other purposes, and not for lighting, should be made on 
the power scale. 


Oldham.—The Tramways Committee has asked the 
Electricity Committee to reduce tbe prioe of energy, which is at 
present supplied for traction purposes at 144. per unit. When the 
price was fixed, the consumption was 1} million unite per annum less 
than at present. 


Ormskirk.—On February 28th the Ormskirk Urban 
District Council had before it the question of the adoption of 
en electric lighting scheme for the township, and it was ultimately 
decided that the scheme be proceeded. with. 
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Macclesfield.— The B. of T. has requested the Corpora- 
tion to send a deputation to meet representatives of Messrs. Foote 
and Milne, Ltd., at its office on the 7th inst. To this the Corpora- 
tion has assented. A representative of Messrs. Preece & Oardew met 
the Electricity Committee recently in regard to a scheme for 
electrically lighting the borough; the initial coat being put at 
about £15,000. 


Mansfield.—The T.C. has decided that from March 31st 
next the charges for energy shall be as follows:—For lighting, 7d. 
per unit, for any quantity of electrical energy used during each 
quarter, not exceeding the equivalent of 100 hours of supply at the 
maximum demand, and ld. per unit for any quantity in excess; 
for power 4d. per unit, for any quantity used each quarter, not ex- 
ceeding 100 hours, and 1d. per unit for any quantity in excess. 


Petersfield.—The R.D.C. has decided tbat, as the gas 
company has given notice to terminate the contract for street light- 
ing, 1t will advertise for tenders for the lighting of tho streets by 
electricity or gas. 


Pollockshaws.—The town clerk has received intimation 
that the Board of Trade has granted the T.O.'s application for an 
electric lighting order, with power to transfer it 50 the Corporation 
of Glasgow. 


Shildon.— The U. D.C. has asked the Northern Counties 
Electricity Supply Co. to quote terms for the provision of a mini- 
аш 25 lamps of 30 and 50 C. . for public lighting, as an experi- 
men 


South America.—The contract for the acquisition by 


the River Plate Electricity Co. of the rights of the La Plata Govern- 


ment in the E.L. undertaking at La Plata has been signed. The 
Province receives а balance of $89,000 m/n. The company intends to 
erect a new station, all the necesssary plant for which has been 
ordered.— Review of the River Plate. 


Stourport.—An unofficial canvass of the town, in support 
of permission being given by the U.D.C. to the Kidderminster 
Electric Lighting Co. to distribute energy in the town, is being 
сае тав а committee has been formed to approach the U.D.C. on 

e matter. 


Sunderland.—The Electricity and Lighting Committee 
has decided to recommend the T.C. to reduce the price of 
energy for lighting on the maximum demand ecale, from 5d. 
for the first two hours and 24d. to 44d. and 2d.; for motors, 
from a fiat rate of 24d. per unit to 24d. for the first hour and 12d. 
afterwards; for power for the tramways, from 13d. per unit to 17d. 
The year’s estimates show a net profit of £4,000. 


Swindon.—A L. G. B. inquiry was held on February 21st 
relative to the Corporation’s application for a loan of £22,000 for 
electricity purposes. There was no opposition. 


Tientsin. — A company has been formed to supply 


electrical energy within the municipal area and orders for the plant 
have been placed in Germany. 


Torquay.—A meeting of the ratepayers was held last 
week to protest against the T.C.’s proposal to spend £42,000 on a 
new electricity works, and a postcard poll of the burgesses is to be 
taken regarding the matter. 


West Ham.—At the meeting of the Corporation on 
Tuesday, it was reported that, in 1904, 278,714 units were sold for 
lighting purposes and 357,329 units for power, as against 254,654 
units for lighting and 57,287 units for power in 1908. The borough 
treasurer, in his half-yearly report, stated: “Тһе institution of 
deposit accounts has had а beneficial effect, and has been tbe means 
of safeguarding the undertaking to a considerable extent." The 
electrical engineer reported having been in negotiation witb several 
companies supplying arc lamps, and had received from the Elec- 
trical Oo., Charing Cross Road, the following proposal: “The com- 
pany will supply and, if necessary, erect, together with the necessary 

1g, flame or other arc lamps for consumers, subject to these 
conditions:—(1) Upon completion of the installation, 25 per cent, 
of the agreed cost to be paid, and the balance spread over two years 
by means of eight quarterly instalments; (2) In consideration of the 
Corporation collecting the quarterly payments, the Electricity 
Department to retain 10 per cent. of the gross amount collected ; 
(3) In the event of а consumer discontinuing the supply before the 
expiration of the period of hire-purchase, the lamps to be returned 
to the company and the consumer to pay at least 50 per cent. of the 
cost of the lamp and tbe full cost of installing the same; (4) The 
company to reserve the right of refusing to supply lamps to any 
consumer." On the understanding that no responsibility attaches 
to the Council otherwise than as collectors, the terms were accepted, 
subject to а satisfactory agreement being entered into. The elec- 
trical engineer was authorised to negotiate on the Same basis with 
the General Electric Co. 


Willesden,— The solicitor of the U. D.C. reported at 
Tuesday's meeting that he had found it necessary to lodge a petition 
against the Metropolitan Electric Supply Oo. (Acton District) Bill. 
This action was approved, and it was further resolved to take 
counsel's opinion as to the provisions of the Bill, in relation to the 
decision of Mr. Justice Farwell in the recent action of the Council 
againat the company. 


Wimbledon.—The U.D.O. on February 22nd decided 
to reduce the price of energy for public lighting from 224, per 
unit to 23d. 

At the same meeting it was resolved to apply to the L.G.B. for 
а loan of £13,218 for additional plant and extensions at the elec- 
tricity works. 


TRAMWAY AND RAILWAY NOTES. 


Barrhead.—A way out of the deadlock between the 
District Committee of Upper Renfrewshire ahd the Glasgow Cor- 
poration Tramways Committee in regard to the extension of the 
latter's system from Thornliebank to Barrhead, has been found. 
On Clause 82 of the Glasgow Tramway Order, which provídes for 
the tramways being assessed at one-fourth of their value, being with- 
drawn, the District Committee agrees to the Corporation making the 
line а single one, with the stipulation that it is to be doubled within 
five years from the date of the Royal assent to the confirming act. 


Birmingham.—A conference has taken place between 
the Birmingham Corporation and the King's Norton District Council 
with regard to through working of tramcars between the city and the 
suburbs of Moseley, King's Heath, Bournbrook, King’s Norton, &c., 
which latter are in the boundaries of the District Council. Nothing 
is definitely known, but it is assumed that an amicable agreement 
has been arrived at. 

The Small Heath—Yardley to Birmingham ronte is now working 
satisfactorily on the overhead aystem, the steam trams being super- 
seded by electric on the 27th ult. The route is four miles, double 
track, in extent, and is supplied with energy at 500 to 550 volte 
from the Birmingham and Midland Tramways Co.s generating 
station at Yardley. The station is equipped with four generating 
sets of equal siza, each consisting of a Diesel oil engine of 160 н.р. 
direct coupled to an 8-pole Brush p.c. dynamo. The engines are of 
the two-cylinder vertical double-acting type fitted with extra heavy 
fly-wheels. The switchboard is of the usual type of Brush Oo.'s 
make, having four dynamo, three feeder and one Board of Trade 
panel. There are also two 13-xw. motor boosters. The car-sheds 
are designed to shelter 30 cars. АП the cars are fitted with 
Raworth's regenerative type of controller, and are of the four- 
wheeled pattern designed to carry 48 passengers. The fare for the 
whole distance ів 2d. 


Croydon.—The Croydon County Council, by 22 votes 
against 17, bas decided to withdraw its Billto extend the electric 
tramways to Upper Norwood and the Orystal Palace. 


Greenock.—It is reported that the Greenock and Port 
Glasgow Tramway Oo. has appealed to the High Court, London, 
against the decision of the Board of Trade, awarding the sum of 
£602 193. 9d. ав the proportion of profite due to tbe Corporation, 
and also ruling that the company is to account for two sums of £75, 
set aside for maintenance, and £1,500 placed to depreciation. The 
plea of the company is that the Board of Trade has no right to 
arbitrate in а matter of the kind. 


Liverpool and Southport Railway.—On Friday 
morning (February 24th) a block occurred on the Liverpool— 
Southport Electric Railway which disorganised the traffic for some 
hours. A train of empty carriages was being drawn into Formby 
Station for the purpose of making up the 7.45 a.m. express from 
Formby to Manchester, when the last corridor coach left the points 
and blocked both ap and down lines. Passengers had to alight at 
one side of the block and walk to another train on the other side to 
complete the journey. The electric current was switched off. By 
the block, confusion was caused at Southport, Birkdale, and Crossens. 
Much delay was occasioned, and instead of proceeding to Liverpool 
via Formby, the journey was made by way of Ormskirk. 


London.—At the North Metropolitan Tramways Co.'s 
meeting on 22nd ult, Mr. George Richardson, who presided, said 
thet overtures had been received from the London County Council, 
the result of the correspondence which bad passed between the 
company and the Council, with regard to the proposed “ electri- 
fication” of certain portions of the tramways worked by the com- 
pany, but he had nothing definite yet to report to the shareholders 
on the matter. Their traffic had been adversely affected by the 
opening of the Great Northern and City Railway, but he could not 
see that they could be interfered with by the competition of any 
othercompauy. "There was no doubt that the time had come when 
the locomotion in the streets would be somewhat altered—he 
thought greatly altered—in favour of motor-omnibuses as against 
vehicles worked by horses. If the company could obtain а motor- 
car which could run on their rails they would be greatly benefited, 
but this was а question of time, and everything in connection with 
the subject would have to be watched by them with the closest 
attention. Mr. James Devonshire, а director, observed that a great 
deal had to be done by manufacturers and patentees, before a motor 
tramway would become practicable. For instance, a motor-car to 
run on the rails, in order to be а practicable machine, must be 
capable of being driven from both platforms. Their tramrails did 
not admit of а саг being reversed, and they did not want to seaa 
reversing table in the streets of London. He believed that in Paris 
most of the cars were turned round on a turn-table, much in the 
same way ав locomotive engines were on the sidings of a railway, 
but it was obvious that this procedure would not be adopted in 
ini it ы were any practicable method for working tho саг from 
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Gorleston.—The arbitrator appointed by the B. of T. to 
fix the amount to be paid by the Yarmouth T.O. for the acquisition of 
the Bouthtown and Gorleston horse tramways, has given his award. 
The price at which the Council will take over the undertaking, 
track, cars, horses and дербі is E13, 400, with the company's legal 
costs. The price asked by the company was £19,000. 


Malta.—On February 23rd the Governor inaugurated the 
new electric tramway; Lady Clarke, the wife of the Governor, 
switched on the current. А party subsequently travelled from 
the power station at Marea to. Valetta in the cars. 


Middlesex.—At the meeting of the County Council last 
week, it was reported that the net compensation paid upto date in 
respect of the light railways authorised by the 1901 order, was 
£97,383 ; and for those authorised by the 1903 order, £44,911. The 
result of the Light Railway Commissioners’ recent inquiry was 
that the County Council’s application for an Amendment and 
Lands Order (1904) in respect to the Waltham  Oross and 
Enfleld line was granted, subject to Railway No. 5 being with- 
drawn. A motion withdrawing the line (No. 5) was agreed to. 
The Ligbt Railways and Tramways Committee recommended that 
an agreement be entered into with the Edmonton U.D.O. and the 
Metropolitan Electric Tramways, Ltd., for the reconstruction of 
tramways in the Edmonton district, and the widening of the 
Hertford main road. The consideration of the matter was 
adjourned. 


New York Central. — This railway is about to be 
electrified over a radius extending to 40 miles from New York, at a 
cost of 50 million dollars. 


North-Eastern Railway.—In view of the number of 
accidents which have occurred on the electric railways on which 
the third-rail system of traction is in operation, considerable interest 
is being taken in the prospective early opening of the light railway 
which the N.E.B. has constructed between Ponteland and New- 
castle. The company originally intended to employ the live-rail ” 
system, but there now appears to be some doubt as to the system 
which will be employed. March 1st, was the date fixed for the open- 
ing of the line for goods traffic by steam haulage, but although an 
electric sub-station has been erected at Kenton, no power rail has yet 
been laid down. In the neighbourhood it is stated that the company 
is considering whether the overhead system could not be advan- 
tageously used. 


Singapore.—An Indian exchange says that the electric 
tramways are expected to be running during the current month. 


Southport and the Liverpool Overhead Railway.— 
The junction line between tbe Seaforth Bands station of the Over- 
head Railway at Liverpool, and the Lancashire and Yorkshire 
Railway, has been completed, and everything is in readiness for 
the new through service to be commenced. Passengers will be able 
to travel from Southport or any intermediate station to the 
stations on the Overhead Railway system. A great advantage 
offered is that persons living in the South-end, and wishing to go 
to Southport, can travel direct from the Dingle, avoiding inter- 
mediate changes. 


The Underground Railway.—At one o'clock on 
Tuesday morning an electrically propelled train ran to Aldgate 
Station, on the Metropolitan Railway, trom Neasden. The company 
expect to be ready to run their electrical trains in three weeks. 


Warwick.—The electrification of the tramways on the 
overhead system is to be proceeded with forthwith by the 
Leamington and Warwick Electrical Co. 


West Bromwich. — It is the intention of Councillor 
Baggott to move a resolution at the next mecting, authorising the 
Oorporation to take proceedings against the tramway company, 
whose lines run through the borough, to enforce the terms of agree- 
ments and leases as to the alleged curtailing of the tramcar service. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—lIt is interesting to note that the 
National Telephone Oo. has now 20,000 telephones on rental work- 
ing in the Glasgow district. The net increase for last week 
amounted to 215 telephones, which is a record. The company has 
during the past month opened four new exchanges in this district, 
thus bringing a number of outlying villages into touch with the 
city. 


Russian Telegraphs.—The Standard St. Petersburg 
correspondent states that orders have been issued to establish a 
direct telegraph line between St. Petersburg and Vladivostok. 


Telephone Trunk Charges,—lIn reply to a question in 
the House of Commons on Tuesday, Lord Stanley said that the 
average payment for a convereation over the telephone trunk system 
of the United Kingdom was less than 6d., and, having regard to 
the cost of the trunk lines and to the difficult conditions to which 
the construction of those lines was subject in this country, he 
was not prepared to recommend any reduction in the present scale 
of charges. New trunk lines were filled with traffic almost as soon 
as they were opened, and it was difficult to keep pace with the 
demand for increased facilities, even at the present rates. In the 
United States the charges for the same distances were much higher 
than in this country. 


Brighton Telephones.—The Telephones Committee has 
received the following report from the engineer and manager, with 
reference to expenditure in excess of the provisions made in Mr. 
Bennett’s estimate, and also with reference to the estimated cost of 
providing additional ducts and cables in the Borough of Hove, 
which are urgently. needed to meet the requirements of subsoribers 
there:—''I have to report that the following additional work, 
sanctioned by the Council on April 7th, 1904, has been done in 
excess of what was intended in Mr. Bennett's estimate :— 


Extension of ducts in Preston Road and Upper Lewes Road.. 41, 195 0 0 
e . 


Extensions of cable, and la sam : #4 is is 8,018 5 6 
Building switchroom; Mr. Bennett allowed £550 for adapting 
& room to exobange requirements, but did not anticipate 
that such extensive alterations would be necessary. Tho . 
cost has been £1,187 16s. 2d. Difference = ET 587 16 2 
Power room .9 ees es ee ee ee ев ee 94 7 1 
Power plant а T - - s: ss ae SN 99 10 0 
Cables and duots beyond Claremont Road in Patcham Parish 216 12 6 
Cable and ducts in Portslade .. РУ "s A M (dk 80 0 0 
Cable at Southwick and шоп г es - - E 6018 2 
Dacts laid ру Hove Corporation їп Chureh Road, Hove, and ; 
now used by this department A Ре 625 жө T 504 2 8 
Difference in cost of switchboard between original tender and 
actaal cost, owing to order роши ven first for 1,000 lines, 
and afterwards extended to 9, ев oe ae vs ii 525 0 0 
£6,216 11 8 


I, therefore, recommend that you apply to the Local Government 
Board for sanction to а loan to defray the cost of the extension 
of the ducts and cable, amounting to £4,208 5s. 6d., and also £2,008 
6s. 2d., the cost of the other works enumerated above. . You have 
at the present time 1,687 instruments working, and 22 junction 
lines, making a total of 1,709 completed lines. In addition you 
have 1,229 partially completed lines, making a total of 2,9038 com- 
pleted and partially completed lines. I have also to report that in 
the Borough of Hove, 259 lines have been provided, and you have 
186 instruments working on these lines. There are a number of 
others in Hove working on the Brighton cables. There is now 
such a small number of spares that it is imperative that you should 
supplement the underground cables in Hove at once, and in every 
direction. I have prepared a scheme to provide 312 additional 
lines in Hove. The cost I estimate will be £5,399 11s. 5d. I, there- 
fore, recommend you to apply to the Local Government Board for 
sanction to a loan of £5,400 to defray the cost of these extensions. 


I am pleased to be able to say, that although you have not yet got 


the 2,000 lines working on which your revenue was estimated to 
yield a profit, the net profit, after allowing for sinking fund and 
interest on the money borrowed, and all other charges is now at 
the rate of £80 month, and every month it is increasing. 
The profits thus earned will enable the Council to establish a sub- 
stantial reserve fund.” è 


Telegraphic Interruptions and Repairs :— 
Cam. 

Trinidad -Demerara (No, 1) ee ee ee ee Aug. 26, 1901 eo eo 
Dominica-Martinigue .. ee ve oe e» Мау 7, 1908 ee өө 
Bt. Lucis-Martinique ee oe өө pe e» May 7, 1903 eo eo 
Oayenne-Pinheiro өө ee pe oe ee Aug. 18, 1903 .. өө 
Reissa-Issa (Yemen) Camaran .. .. |. Oct. 33,1909. .. T 
Tarifa-Tangier .. ec T ee oe .. Jan, 18, 1904 .. ee 
Closed { Viadivostok-N ee ee ee Feb, 9, 1904 ee 2 0 
Port Arthur-Chifu .. oe ee .. Маг. 9, 1204 oe 

Paramaribo-Cayenne .. — ..  .. s. . July 18, 1904... Feb. 34,1906 


[T] 37 ee Feb. 25th, 
Jamaica-Colon .. . Jan. 5, 190 eo 
Marmaritza-Rhodes .. Jan. 80, 1905 .. .. 
Martinique-Paramaribo s га ee Feb. 14,1905 .. Feb. 24. 1905 
Guernsey-England ee ee ee ee Feb. 28, 1905 ee ee 
Gibraltar-Tangier oe ee ee eo Feb, 20, 1906 ee ee 
Oran-Tangier ee @e ee ee Feb. 24, 1905 


.. Feb. 24, 1905 .. Feb. 29,1905 
ee Feb, 24, 1905 ee Feb. 27, 1905 


Para-Maranham .. 
Para-Pernambuco 


LANDLINE 8. 
Puerto- Barrios ee ee ee oe ee ee July 28, 1902 ee | oe 
Kertch-Soutchoum ee [Y ee ee Sept. 21, 1904 ee ee 
Rome-Pera.. ee ee ee a. Jan. 27, 1905 eo ae 


Bhamo route beyond Tali өз T oe 
Newfoundland—all places in tho interior Feb. 10, 1905 T 
Fao route beyond Bassora  .. #4 oe .. Feb. 18, 1905 .. Feb. 28, 1905 


Telegraphy in the Far East.—The scheme for the estab- 
lishment of a new cable in the Far East, which is intended to form a 
connection independent of English lines, as from the island of Java 
to the new business cable in those parte, has not yet made much 
progress in the hands of the German-Dutch syndicate which has 
been subsidised by both Governments. According to the agree- 
ment signed at Berlin in 1901, the cable was to be laid vid the 
Pelew Islands, but it has now been ascertained that not one of the 
islands is suitable for the p It will therefore be necessary 
to direct the cable vid Yab Island, which lies 275 miles further 
towards the east. The German Government has already agreed to 
the deviation, and the adhesion of the Dutch Government is also 
expected shortly. 


The Murray Printing Telegraph.—The German tele- 
graph authorities, who have for several years past made experiments 
with the Murray automatic printing telegraph, recently introduced 
the method in practical working, between Berlin and Emden, a 
distance of 291 miles. The results have been satisfactory, a maxi- 
mum performance of 120 words a minute having been accomplished 
in single working. Asa consequence, the Murray apparatus is to be 
adopted for some lines connecting important towns, and the cities 
of Berlin and Hambarg have been selected as a beginning. 


Wireless Telegraphy.— We have received some particu- 
lars of the business transacted by the Gesellschaft fiir Drahtlose 
Telegraphie m. b. H., Berlin, from December 156, 1904, to January 
15th, 1905. This company is working the Slaby-Arco and Braun- 
Siemens wireless telegraph systems (combined. In Argentina 
the following inetallations have been erected and put in 


.. Jan. 15, 1905 T 
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operation :—Recalada—Fireship (R. O.) near Buenos Ayres; Rio 
de Santiago (R. S.); Buenos Ayres Government Buildings (B. A.); 
and in tions for the ships Julio and Patria have been put 
in band. 

Belgium.—At the request of the War Minister, two portable 
installations have been sent to Belgium for tria! purposes. 

Brazil.—Installations for the ironclad Riachuelo and for the 
Itha das Cobras (Rio) have been put in hand. 

Denmark. — The installations ordered last year for Gjedner 
Harbour and Gjedner Lightship will shortly be installed. In 
addition to theso, stations for the ironclad Olfert Fischer and the 
cruiser Geyser will be erected. 

_ Germany.—The application of wireless telegraphy in the army is 
progressing with rapid strides, and it is intended to equip a number 
of fortresses with stations. Two trial installations have been put 
in hand, and have already been delivered. The question of the 
erection of two installations for the Im 1 Post Office is now 
being considered, which installations will be utilised for instructing 
the staff. The Navy has placed an order for one installation for 
the pilot ship Jade and seyen installations for warships. 

The company has erected several trial apparatus for demonstra- 
tion purposes, which give a comprehensive idea of the necessary 
connections, and are specially suitable for use in schools. | 

Kcuador.—The Government has decided. to erect installations in 
Guayaquil and Puna, and intends placing further orders with the 
company. | 

Holland.—YF'our installations have been ordered for the instruc- 
tion of the telegraph staff. The installation owned by the Tele- 
graph Administration in Scheveningen has been rebuilt for a dis- 
tance of 400 km., and placed at the service of the Post Office. 
Two ship installations have been sent to tbe Dutch Indies, where 
they will be tested to prove their adaptability to the climate. 

Peru.—The apparatus for the stations ordered by the Government 
for Puerto Bermudez and Massisea (200 km. distance from Puerto 
Bermudez) are now completed. Two engineers and a fitter were to 
leave with the installations in the early part of February. 

Russia.—The company has the erection of 11 installations in hand. 
Orders have been placed for 26 ship installations. 

Spain.—Two iostallations have just been erected at La Coruna 
and Ferrol. 

Turkey.—The installations ordered by the. Sultan for Rodos and 
Derna (N. Africa) are so far advanced that an engineer has been 
sent out to prepare for the erection. | 

Uruguay.—The large installations, for communication with ships 
of the Hambarg-South American line, in Monte Video have been 
completed. 

The company, which, it will be remembered, was founded jointly 
by the A. E. G. and Messrs. Siemens & Halske, has issned, in English, 
а fully illustrated brochure showing what has been done with the 
system, since the two systems were combined. 


Wireless Telegraphy.—The Daily Telegraph correspon- 
dent states, that the wireless telegraphy station at Scheveningen is 
open for private messages, and is being extended so as to make com- 
munication with the whole East Coast of England possible. The 
commander of the Hohenzollern communicated, with good results, 
with the Kaiser vid this atation on the 24th ult. 

The Marconi Oo. has decided to issue А telegraphio code of its 
own, which will be available to the public on all ships and at offices 
fitted with ite system. A list of telegraphic addresses and of 
people using the code will be issued with it at the cost of one guinea 
inclusive. ... | ; 

A Daily Mail dispatch from New York says that Lieut. Robert 
Peary will start for the North Pole on July 15th, and that, for the 
first time in Arctic exploration, wireless telegraphy will be used. 


Telegraphs in French Iudo-China.—It is stated in the 
Беро on Telegraphs in French Indo-China for 1903 and 1904 
(Journal Télégraphique) that the cables have not given complete 
satisfaction. The Tourane-Amoy cable, which was interrupted from 
November, 1902, until April, 1903, gave out again in November 
of the same year, and was not restored till April, 1904, owing, it 
is said, to bad weather. The Tonkin cable was interrupted from 
December 31st, 1902, till January 22nd, 1903 ; April 16th— May 5th, 
1903; June 7th—June 21st, 1903; September 28th—October 7th, 
1908; and December 11th, 1903 — January 11th, 1904. This cable is 
to be relaid and landed at Tourane. Wooden poles are being re- 
placed by iron ones, 3,832 of which were erected during 1903, and 
these are also being used in the construction of new lines. Relays 
have been establiehed at Vinh, Tourane and Nhatrang, thus estab- 
lishing direct communication between Saigon and Hanoi (1,662 
kilometres) by the Hughes apparatus. Offices have bsen opened at 
Roon, Winhtuy, Léthuy, Tayhoa, Phu-Lé and Banghoi, thus facilita- 
ting repairs of very frequent interruptions, especially in the South, 
where elephants have caused enormous damage. Daring 1903, 
international telegrams numbered 76,491, and during the first six 
months of 1904 they were 44,389. 


Lighthouses.— During last year to March, £3,847 was 
spent out of the General Lighthouse Fand for establishing electric 
communication with lighthouses and light-vessels. 


The Telephone Agreement.—The 77mes says that it 
has been arranged, that the Select Committee about to be appointed 
to consider the agreement between the Postmaster-G neral and the 
Nations! Telephone Co., and to report whether it is desirable in the 
public interest that the agreement should become binding, shall 
consist of Mr. Beckett, Sir Horatio Davies, Mr. Helme, Sir William 
Holland, Mr. J. Nolan, Bir Chares Renshaw, and Mr. Stuart 
Wortley., 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bray.—March 20th. Electrical supplies for the U.D.C. 
Bee “ Official Notices to-day. 


Bolton.—March 30th. Cooling tower and condensing 
apparatus. See Official Notices to-day. 


Burton-on-Trent.—March 14th. 
way cenerator for coupling to existing steam plant. 
Notices " to-day. 


Darlington.— March 20th. Tenders are required for a 
supply of motors on the hira-purchase system to consumers, See 
“ Official Notices " to-day. 


Edinburgh.—March 13th. Carbons, meters, boxes, 
troughing and bitumen for the Electricity Supply Department. 
See “ Official Notices” February 24th. 


Gravesend.—March 14th. Engine room stores, oil, 
lamps, carbons, meters aud indicators, cable troughing, &c. See 
“ Official Notices " to-day. 


Great Central Railway.—March 7th. The company 
is prepared to receive tenders for the supply, during the twelve 
months ending April 30th, 1906, of various stores and materials 
including asbestos, &., packing; electric light materials; telegraph 
materials. Mr. A. W. Longden, the storekeeper, at Cornwall Street, 
Openshaw (near Gorton Station). 


G. W. Railway.—March 13th. Plant (three-phase and 
direct current) for the proposed sub-stations and distributing 
centres in connection with the Park Royal generating station. See 


100-KW. c.c. tram- 
See Official 


Official Notices " February 10th. 


Gloucester.— March 16th. Boilers, 600-Kw. generator, 
condensing plant, piping, feed pump, &о., for electricity supply 
extensions. See "Official Notices" February 24th. 


Hoylake and West Kirby.—March 21st. One 250- 
Kw. steam alternator, piping, £3. See Official Notices ” to-day. 


Italy.—April 3rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrorillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, and 
tenders are to be sent to, EI Consiglio Comunale di Oastrorillari. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. Bee Official Notices" December 30th. 


Johannesburg.—March 13th. Arc lamps and lanterns. 
Bee “ Official Notices " to-day. 


Keighley.—March 27th. Lancashire boiler and steam 
dynamo. See Official Notices to-day. " 


Leeds.—March 14th. Rotary converters, transformers, 
and switchboards for two sub-stations. See ''Official Notices " 
February 24th. ~ 


Lowestoft.—March 9th. Опе water-tube boiler with 
superheater, brickwork and accessories, and pipework. See“ Official 
Notices” February 17th. 


Manchester.—March 6th. Stores, &c., for the Tram- 
ways Department. Bee “Official Notices" February 24th. 


Newport (Mon).—March 6th. 300-Kw. continuous 
current tramway generator; 200-kw. continuous current steam 
balancer; one (straight tube) water-tube boiler and superheater; 
marble switchboard ; extension of switchboard gallery; general 
stores including lamps, carbons, engine room stores and electrical 
stores &c. See “Official Notices " February 17th. 


Porto (Portugal).— March 15th. The Town Council 
has opened a competition for the concession for the exclusive right 
of working the tramways for the collective transport of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Salford.—March 4th.. Alterations to batteries, Nee 
“ Official Notices February 17th. 


Shanghai. — March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See “Official Notices” October 14th. 


South Shields.—March 13th. Boiler, two vertical 
engines and 550-Kw. traction generators, and traction switchboard 
for the Corporation. See Official Notices February 10th. 


Spain.—March 12th. The Municipal Authorities of 
Javea (province of Alicante) are inviting tenders until the 12th 
inst. for the concession for tbe electric lighting of the town. 
Tenders are to be sent to El Secretario del Ayuntamiento de Jave 
(Alicante) whence particulars may be obtained. ў 


Swindon.—March 21st. Lamps, cables, oils, p.c. 
meters, b»x38 and feeder pillars. Bee Official Notices to-day. 
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Wimbledon.—March 4th. Stores for the electricity 
department. See Official Notices " February 10th. 


Wrexham.—March 10th. Supplies for the Electrioity 
Department. See Official Notices" February 24th. 


OLOSED. 


Belgium.—Eight tenders were sent in for the supply of 
15 electric cranes for the barbour, on account of the municipal 
authorities of Ghent, the lowest being that of the Société des 
Ateliers de Constructions Electriques, of Charleroi, which quoted 
£640 for each crane. 

Belmont Asylum.—Messrs. Bromley & Batstone have 
placed the order for the underground cables and boxes with Messrs. 


. Johnson & Phillips, Old Charlton. 


Birmingham.—Tenders have now been received for the 
switchgear necessary for the new scheme of trams and lighting, but 
nothing has as yet been settled. 


Brighton.—The following tenders have been received in 
reply to invitations for estimates for the supply and laying of the 
necessary cables for supplying Aldrington from the Southwick 
power station :— 


Western Electric Co. ee ee ee ee ee ee ee £2,194 
Siemens Bros. & Co, ne E es е - ve P 2,850 
St. Helens Cable Co. ‘x 295 э» EM в» 2,427 
W. T. Henley & co. 2.465 


Mr. A. Wright recommends the Council to ‘accept the tender of 


P 


Messrs. Siemens Bros. & Co., on the ground that it is very 
desirable to have only one contractor to carry out the trench work 
in Southwick and Portslade. 


Derby.—The Т.С. has accepted the tender of the 


Sunbeam Lamp Co. Ltd., for the supply of incandescent lamps to 
the E.L. Committee for the ensuing year. 


Fulham.—The B.C. has accepted the tender of the 


Universal Engineering Co. Ltd., at £2,157 10s., for the construction 


of the brick chimney shaft at the electricity works. 


Islington.—The B.C. has accepted the tenders of the 
following for annual supplies of meters, time switches, carbons, 
incandescent lamps, terminal boxes, arc lamp globes and general 
stores and sundries required for the electrio light undertaking :— 
The Sloane Electrical Co., Messrs. Rumney & Rumney, Јав. 15 
and Co. Ltd., Wilcox & Co. Ltd., Witty & Wyatt Ltd., Pryke & 
Palmer, Doulton & Co., Alex. Duckham, and the Albion Clay Co. 


Leith.—The Electric Lighting Committee on 23rd ult. 


had before them tenders for the dynamo, boiler and switchboard. · 


There were 83 tenders for the dynamo, and the Committee made a 


selection, which, however, is subject to an arrangement. The con- 


tract for the boiler, for which there were 66 tenders, was placed 
with Messrs. Baboock & Wilcox, whose price is £2,287. For the 
ewitchboard there were 26 offers, which were left in the panes of 
the sub-committee with powers. 


Poplar.— With regard to the notice in our last issue 
respecting tbe tenders for boilers, we are informed tbat the matter 
has been referred back to the Committee for furthur consideration. 


Lancaster.—The T.C. has accepted the tender of the 
2 Westinghouse Co., Ltd., for the supply of two tramcars, at 
£570 each. 


Stepney.— The B. C. has accepted, in connection with 
the erection of the second half of the electric light station, the 
tender of Messrs. Jessop & Appleby, at 4150, for the supply 
of an electrically driven wall jib crane. 


Sunderland.—The Electricity and Lighting Committee 
of the T.C. has accepted the tender of the Electrical Co., Ltd., for 
ihe supply of switchboard panels for the sub-stations at schedule 
prices, less 10 per cent. 

West Ham.— The Corporation has accepted the following 


tenders for annual supplies :— 

Cable, British Insulated & Helsby Cables, Ltd. 

Integrating wattmeters, British Thomson-Houston Co. 

House cut-out boxes, British Insulated & Helsby Cables, I.td. 

Transformers, British Westinghouse Co. 

Stores, Wiggins & Rihll. 

For six months’ supply of coal (Mardy slack), the tender of Foster & Co. was 
accepted, 

No tender was accepted for incandescent lamps, the electrical 
engineer being authorised fo purchase same from time to time on 


the best terms. 


The Recent Submarine Disaster.—The Admiralty 
inquiry into the cause of the explosions in submarine A 5 in Cork 
Harbour on February 16tb, was concluded on the 23rd ult. Capt. 
В. Н. В. Bacon, naval assistant to the First Bea Lord, in summing 
up the evidence, stated :—'' I find that the explosion. in A 5 sub- 
marine was caused by the presence in the boat of petrol vapour 
from a leak of liquid petrol at the badly-packed gland of tbe petrol 
pump, and that the explosive mixture formed was ignited by sparks 
from the main motor brushes caused by attempting to move the 
motors electrically with а view to revolving the engine; and, 
further, that such a use of the motor was in flagrant violation of the 
regulations laid down." From the evidence it appears that the 
whole of the electrical apparatur, switches, lights, fuses, &c., are 
in air-tight cases, with the exception of the motor brushes, but the 
enclosing of these was spparently not favoured. 


Friday, March 10. 


FORTHCOMING EVENTS. 


rea Arrangements. At 8 pe Junior Institution of Engineers. Possible 
Improvements in Locomotive Practice,” by Mr. W. Longland. 
At 9 p.m. Royal Institution. Recent Advances in Wireless Tele. 
graphy," by Mr. G. Marconi. 
At 7.80 p.m. N.E. Coast Institution of Engineers, Consideration of 
pus Board of Trade Regulations for Certificated Marine 
ngineers. 
At the Hotel Metropole, Leeds. Annual dinner of the Leeds Section 
of the Institution of Electrical Engineers. 


EN March Iith.— At 7.30 p.m. Glasgow Technical College Scientific 
Society. ‘' Steam Generators and their Failures,” b Mr. G. Nees. 
Monday, March th.—At 7.80 p.m. 1 of Engineers. 
Possibilities of our Inland Navigable Waterways,” 
Thwaite. 
At 7.50 p.m. Faraday Society. At the Library of the I.E.E. Annual 
general meeting. At 8.15, Paper by Mr. F. W. Harbord on 
Recent Developments in Electric Smelting in Connection with 
Iron and Steel.“ 
At 8 p.m. Society of Arts. Internal Combustion Engines," by Mr. 
Dugald Clerk. (Lecture IV.) 
Tuesday, March 7th.—At 8 p.m, Institution of Civil Engineers. Further dis- 
cussion on Surface-Condensing Plants, and the Value of the Vacuum 
Produced," by Richard W. Allen. | 
Wednesday, March 8th. At 8 p.m. Association of Engineers- in-Charge. 
ater Softening,” by Mr. J. J. Lassen. 
Thursday, March 9th.—At 8 p.m. Institution of Plectrical Engineers. Report 
on Experiments carried out at the National Physical Laboratory: 
On the Effect of Heat on the Electrical and Mechanical Properties 
of Dielectrics,” and Оп the Temperature Distribution the 
Interior of Field Coils,“ presented by Dr. R. T. Glazebrook, F. R. B. 
Mr. R. Goldechmidt, On Temperature Curves and the, Rating of 
Electrical Machinery.“ 
Friday, March 10th.—At 6.45 for 7 p.m. I.E.E. (Manchester). 
at the Midland Hotel. 
At 8 p.m, Physical Society. On Direct Reading Resistance Ther- 
mometers, with an Appendix on Composite Thermocouples,” by Mr. 
A. Campbell; and other papers. 
At 9 p.m. Royal Institution. Prof. J. J. Thomson, on The Structure 
of the Atom.” à 
Baturday, March ]lth.—At 8 p.m. Royal Institution. Prof. J. J. Thomson, on 
“ Electrical Properties of Radioactive Substances.” (Lecture I.) 
At8p.m. Junior Institution of Engineers. Visit to new Ritz Hotel, 
Piccadilly, to inspect the Cage Skeleton System of Constructional 
Engineering.“ 
At Birmingham. Birmingham and District Elcctric Club. Mr. E. C. R. 
Marks, оп Electric Lifting Machinery.” 


he Transport 
by Mr. B. H. 


Annual Dinner 
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Tun following orders bave been issued for next week :— 


Monday, March 6.—“ A" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture on the Steam Engine," with practical demon- 
strations, by Captain Phillips, 7 p.m. 

Tuesday, March 7.—"B" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for reoruits and Special Service 
Philo, p.m. Lecture on Portable Daimler Oil Engine," by Captain 

WA 
Wednesday, March 8.—Submarine mining class, 6—9 p.m. Examination A“ 
" Companies for "A" badge, 7.30 p.m. Instruction in Stoking - 
Steam Engine," by Lieut. Bunn, 4.30 p.m. 

Thursday, March 9,—'"C" Company. Recruits’ drill, 6 p.m; technical in- 
struction, 7 p.m. Lecture on E Cordite and High Explosives,” illustrated 
by experiments and lantern slides, үл, Caldwell. 

—" D" Company. cruits’ drill, 6 p.m.; technical in-` 
struction, 7 p.m 

Saturday, March 11 A* Company to furnish detaobments for combined 

operations at Uxbridge with 2nd Middlesex and London Scottish Volunteers, 


J. H. 8. 5 9975 Captain, 
/ For O. C. E. E. R. E. (v.) 


— —— 
NOTES. 


Jandus Arc Lamp Case.—Subsequent to the reading 
of the judgement in this case, printed on pp. 346-7 of this issue, his 
Lordship granted a certificate that the plaintiffs’ patent had been 
in question, and a certificate of breaches. Stay of operation òf the 
injunction pending appeal was refused, his Lordship saying that he 
hoped the parties would make some arrangement to enable the 
defendants to carry on their business in the interim. 


Municipal Tramways Association.—Tbe managers’ 

section of the Municipal Tramways Association met in Birming- 
ham on 24th ult. ander the presidency of Mr. Baker, tramway 
manager to the Birmingham Oorporation. They were welcomed by 
Alderman Beale, chairman of the Tramways Committee. Mr. J. M. 
McElroy gave a paper on "Overhead Equipment,” and Mr. Baker 
one on “Tramway Telephones.” Discussion followed, and after 
lunch a visit was made to the Yardley power house of the tramway 
company. 
On Tuesday in London & conference of the Municipal Tramways 
Association was held for the purpose of considering the proposals 
of several railway companies to establish motor-'buses in connection 
with their railways. Councillor Boyle, chairman of the Manchester 
Corporation Tramways Committee, presided, and about 20 autho- 
rities were represented. The conference framed a clause which 
provided for the limitation of the service of motor-'buses to routes 
between the companies’ railway stations and fixed points outside. 
The conference considered also the question of the erection of 
guard-wires where telegraph or telephone wires are carried over 
existing tramwayr, expressing objection to municipal and company 
tramway promoters being compelled to provide the funds in such 
cases. The Board of Trade is to be asked to receive a deputation. 


Appointments Vacant.— First assistant electrical engi- 


. neer for Wakefield (£150); depót foreman for Exeter tramways. 
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Temporary Tramway Tracks.—At the L. C. C. meeting 
on Tuesday, the Highways Committee presented a report referring 
to the recent action in the High Court by omnibus pon 
against the Council’s contractors for the reconstruction of a portion 
of the Greenwich tramways, and in which the authority of the 
Council to place raised temporary tracks on the surface of the road 
had been questioned. In that case, [бше was given in favour 
of the plaintiffs, but a stay of execution was granted with a view to 
an appeal The Committee stated that the matter was of such im- 
portance that, to safeguard the position of the Council, it would be 
wise to seek express statutory authority in the Council’s Tramways 
Bill now before Parliament to lay down raised temporary tramway 
tracks, and to maintain car services thereon during reconstruction, 
and the Committee made a recommendation in this direction. 


Telephone Exchange Fire.—Shortly after 2 a.m. on 
Tuesday a serious fire occurred at the National Telephone Oo.'s 
exchange in Salter’s Hall Court, Queen Victoria Street, E. O. The 
Daily Chronicle, in ite report of the occurrence, says that the cables 
of the company run through the tunnel of the District Railway, 
which passes under altera Hall Court. On Monday night the 
railway company were trying the new electric installation, and а 
strong current was passing through the conductor rail. It is thought 
that, from some unexplained reason, a short circuit between the 
railand the telephone cable was brought about. The current is 
then supposed to bave got on the telephone wires iu the test rooms 
at both the Oxford Court and Bank exchanges, and thus caused the 
fire. The flames quickly involved a number of wires which were 
suspended from a mass of ironwork over Mansion House Chambers. 
These wires soon became “live” with a vengeance, and huge cables 
began to anap and fall about in Queen Victoria Street, and the sur- 
rounding thoroughfares, and some upon tbe roofs of buildings near. 
Captain: Hamilton, the chief officer, and Mr. S. G. Gamble, his 
second in command, were present. The chief danger-arose from 
the falling telephone wires, and from glass falling. Mr. Gamble 
was cut rather badly about the band from this latter cause. The 
fire caused the whole of the 5,000 subscribers at the Bank exchange 
to be disconnected. It was hoped that in a few days everything 
would be put right. 


Electricity in Mines.—The Home Office is sending out 
to mine-owners a notice of proposal, under Bec. 54 of the Coal Mines 
Regulation Act, 1887, of new special rules regulating the installa- 
fion and ше of electricity in mines. The rules, a copy of which 
accompanies the notice, are based on the recommendations con- 
tained 1n the report of the Departmental Committee on the Use of 
Electricity in Mines, and they have been agreed upon in their pre- 
sent form between the Becret&ry of State and the Mining Associa- 
tion of Great Britain. A number of the detailed rules suggested by 
the Committee as to the construct.on, &c., of electrical apparatus 
have been omitted. It is proposed to embody these recommenda- 
tions of the Committee in a memorandum which will call attention 

generally to the points to be attended to in the erection огра 

This will be issued to colliery-owners subsequently. ‘The rules as 
to shot-firing recommended by the Committee have also been 
omitted (with the exception of two), ав being out of place in the 
present code. The question of the adoption of the Committee's 
recommendations on this point will be considered separately.— 
Times. | 


Institution Notes, —At the meeting of the North-East 
Coast Institution of Engineers and Shipbuilders held at Newoastie- 
on-Tyne on the 24th ult., Mr. J. F. C. Snell, M.Inst C.E. (electrical 
engineer to the Sunderland Corporation), read a paper on “The 
Application of Electricity to Industrial Purposes." Не said that 
many papers had been read on that subject in recent years, yet the 
present one might be excused owing to the increasing use of elec- 
tricity as an agent in the transmission of energy and in its applica- 
tion to the driving of machines in shipyards, engine - works, 
collieries, &c. There were at least two important points which 
had to be constantly dealt with in this district, and apon which 
there was still a-great divergence of opinion. These were (1) the 
comparative economy between installations (for the driving of 
machine tools) laid down at the works themselves, and the purchase 
of electricity from an outside power station owned either by a 
separate company or by the municipality; and (2) the comparative 
advantages of direct current and alternating polyphase currents. 
As the subject would be treated with particular reference to the 
North-East Coast, only three-phase alternating currents would 
be considered. Further, he wished to make clear two 
other matters which were of great importance ќо the 
management of these works—their position electrically to 
the Board of Trade and the Home Office, and the import- 
ance and economy of standardisation. It was hoped that a clear 
understanding would be arrived at as to the relation of independent 
electrical generating plant versus the purchase from a public source 
of supply. He was able to record the actual results of electrical 
stations owned by two large shipyards, one of which was being 
partly driven by its own steam-driven plant and partly from a town 
supply, these two systems being entirely scparated from one 
another. The other example was that of a shipyard supplied from 
its own gas engine-driven generating plant. From these two 
examples it was seen that there was a variation in cost per unit 
from separately driven plant of respectable dimensions of from 
1081. to 111731. He always contended that ia works requiring 
from 300,000 to, say, 1,000,000 units per annum, and with а load 
factor of 20 to 39 per cent., the cost would be found to vary from 
1'25d. per unit to 1d, and he was of opinion that, looking at the 
question broadly, and taking into account an adequate depreciation 
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of plant and average cost of upkeep for, say, a period of 20 
years, Id. was about the lowest limit for installations of 
the sise stated. Не was aware, of course, that there were 

ial occasions in which, either through an abnormal 
and excellent load factor or through the utilisation of 
blast furnace gases the cost was materially reduced below this 
figure. These were, however, quite the exceptions, and he affirmed, 
without fear of contradiction, that the generality. of installations 
would be found to have costs within the limits cited. After giving 
various comparisons and diagrams, Mr. Snell said they showed that 
the higher the load factor of a particular installation, the lees 
reason there was for the purchase of power from an outside com- 
pany, and the more excuse for installing one's own plant, and that 
at a load factor of 50 per cent. the costs were identical, and that for 
load factors above 50 per cent. the power could be more economically 
generated on the spot; but as this only applied to exceptional 
plants, such as pumping or paper mills working constantly, and did 
not apply to engine-works and shipyards having a load factor of 
under 40 per cent., the inference was that the greater number of 
works in the district would benefit from co-operation by bscoming 
consumers of one general power supply. The reader of the paper 
then referred to the comparative advantages of direct current and 
alternating polyphase currente, and also directed the attention of 
electricity users to their position with respect to the Board of 
Trade and the Home Office, and alto to the advantages of stan- 
dardisation in the grouping of machinery aud tools to the respective 
sizes of motors. The author was confident that transmission 
in the future in workshops and other factories would be almost 
entirely by electrical means, and one important point he would ask 
users to remember was the quicker rate of doing work which fre- 
quently resulted from the adoption of electricity. He would ask 
manufacturers to look at the cost of their power squarely. There 
were too many instances of such figures as 4d. per H. p.-hour or 
less being given, which when analysed were econ proved to contain 
merely the cost of fuel and stores, not the whole of the wages, and 
only a vague idea of the repaira, with no provision for depreciation 
of plant, rating, interest on capital outlay, or general superintend- 
ance. He knew in many worke it was difficult to arrive at a true 
assessment of some of these figures. That they had entered an era 
of almost universal adoption of electricity he was quite certain. 
At the same time manufacturers should not hastily adopt the new 
method, but should take time in laying out their works to the most 
economical advantage. Discussion ensued, and the meeting 
adjourned. ! 


At & meeting of the Royal Bociety yesterday, the following 
papers were down to be read :— | ‚ 

Hon. R. J. Strutt, '* On the Radio-Active Minerals“; communicated by Lord 
Rayleigh. Mr. G. C. Simpson, ‘Atmospheric Electricity in High Latitudes `; 
communicated by Prof. A. Schuster. Mr. G. W. Walker, “Оп the Electric 
Resistanoe to the Motion of a Charged Sphere in Free Space, or in a Field of 
Force; communicated by Prof. A. E. Н. Love. 

The annual dinner of the Leeds Local Section of the Institution 
of Electrical Engineers will be held at the Hotel Metropole, Leeds, 
this evening. | 

Before the Tramways and Light Railways Association on 23rd 
ult., Mr. Herbert Jones read a paper on the working resulte of the 
Waterloo and City Railway. In the discussion which followed the 
reading of the paper, Mr. Jones expressed the opinion that one of 
the rules of the Board of Trade which required that no main cables 
should be placed throughout the train and that no motor should be 
put in the middle of it, wonld have to be altered. 


On February 28th, b3fore the Institution of Civil Engineers, a 
paper was read on Surfsce-Condensing Plante, and the Value of 
the Vacuum Produced,” by Mr. R. W. Allen, A. M. I. C. E. 


Association of Electric Power Companies. — Appli- 
cation has been made to the Board of Trade for a licence directing 
an association about to be formed uuder the name of the Incor- 
porated Association of Electric Power Companies, to be registered 
with limited liability without the addition of the word "limited " 
toits name. The association is intended to encourage, expedite 
and facilitate the development of the industry of supplying eleo- 
trical energy for power and light and other purposes, and to 
advance, watch over and protect the interests and farther the objects 
of companies or persons possessed of Electrical Power Supply Acts, 
and to take such action as may be lawful or expedient for the 
advancement or protection of the interests and objects of under- 
takers, the association or members thereof, or to secure such develop- 
ment of the industry. A fall list of the objects of the association 
appeared in the 7'imes on February 23rd. 


Train Lighting.—The Gesellschaft fur Elektrische 
Zugbeleuchtung is the title of & new company which has been 
formed in Berlin with а share capital of £50,000, of which one- 
third each has been been subscribed by the Allgemeine Nlectricity 
Co., the Siemens-Schuckert Works Co. and the Accumulator Works 
Co. of Berlin апа Hagen. The object of the company is the 
construction and supply of electric lighting equipment for trains, 
both in Germany and abroad, and according to a system which has 
already found considerable application in the D trains on the 
Prussian State railways. 


Erratam.—The St. Helens Cable Co., Ltd., are anxious 
to let if be known that the omission of the last letter R in the word 
Retrograde,“ which appeared in the company’s advertisement last 
week, was through no error of their own. Oar advertisement 
department never had any intention of fastening this printers’ 
slip upon our correspondents, and we are sure our readers 
attributed the fault to the only possible cause; 
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THE WESTERN ELECTRIC cos FACTORY, NORTH WOOLWICH. 


WE recently visited the factory of the Western Electric Com- 
pany at Woolwich, and obtained particulars of the extensive 
changes which have taken place in their organisation and 
‘equipment. The site of the works covers an area of 44 acres, 


immediately undertaken, but а disastrous fire in July, 1899, 
destroyed the main building, and all the insulating and 
stranding machinery. Temporary arrangements were made 
for continuing the manufacture pending the rebuilding, 


GENERAL S1OBKES. 


and it is of interest'to record that it forms: apart of !one of 


the oldest cable: manufacturing, sites in the United, Kingdom, 
and therefore, of course, in the world; it was] here that 
the Persian Gulf cable was made, Atlantic cables were 
armoured, and numerous others were manufactured. The 


TRAVELLING ELECTRICO OBRANE. 


which was done: on the same ground: plan. In order, how- 
ever, to make provision for additional manufactures, and to 
utilise the site to the best advantage, as well as to ensure 
the most perfect and economical manufacturing conditions, 
the factory has quite recently been entirely redesigned and, 


INTERIOR OF PAPER.COVBERING SHOP. 


site was acquired by the Fowler-Waring Cables Co., who 
started upon it the first manufacture of lead-covered cable 
in this country; later on, the Western Electric Co. pur- 
chased the business of the Fowler-Waring Co. as a going 
concern, and took over the works in the commencement of 
1898. Important alterations in buildings and:plant were 


to a great extent, rebuilt. So far ‘as the cable department 

is concerned, the reconstruction is now almost complete. 

Considerable iadditions are- in progress, or in preparation, for 

the instrument department of tbe company, but the 

present! description {is limited: to the cable manufacturing 
1 | | 


plant. 


G 
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"The works are laid out, as far as possible, with a view te 
mipimising the а of material, and ayoiding confusio 
In it8 passage through the shops to the shipping department. 
We may draw special attention to the fact that in these 
works the most careful consideration has been given to the 
system of driving; almost the whole of the machines are 
driven by electric motors, either individually or in groups, 
according to the requirements of each case, and we under- 
stand that most satisfactory results have been obtained. 
A large proportion of the so-called “raw material” is 
delivered by barge, and for its reception a wharf has been 
built along the river front, so that barges can be loaded and 
discharged in all states of the tide. A runway for cranes 
i8 provided from end to end of the wharf, and on this are 
mounted two electric travelling jib cranes, one of 2 tons 
capacity, with a radius of 40 ft., and one of 5 tons capacity 
at 16 ft. The former is shown in one of our views on p. 357. 
The wharf also allows of the dispatch of drums of finished 
cable, &c., by water; an alternative course is provided by a 
siding from the Great Eastern Railway. Coal is unloaded 
from barges by means of a grab, and deposited direct in 
hoppers projecting from the wall of the adjoining boiler 


house. Great 
quantities of pig 
lead are consumed, 
and these are 
carried round from 
the wharf to the 
lead press shop, or 
the adjoining yard, 
on small trucks 
running on а nar- 
row gange rail- 
way laid alongside 
the crane rails. 
The general 
stores are situated 
close to the wharf, 
and usually con- 
tain huge piles of 
copper wire and 
tape, rolls of paper, 
and other materials 
used in the manu- 
facture of cables. 
One of our views 


ImPpRee@nsTing. TANKS. 


48-ТАРЕ POWER OaBLy PaPEB-COVERING Maoure. 


shows part of the 


stock of copper, 
amounting to between 


200 and 300 tons. 


Next to the stores 
is the ** Paper-covering 
8hop," where telephone 
wires are covered with 
paper and paired. 
There are 84 paper- 


‚ covering machines, 


each having five 


heads; each head is 


independently driven 


from the main shaft. 


The machines are 
arranged in pairs, with 
a motor between, 
driving both machines 


through flexible 


couplinga. The motor 
‘is of the Western 


Electric enclosed type. 


rated at 24 H.P., and 
. drives the shafts at 


from 300 to 1,000 


r. p. m., according to the 


size of wire and paper 
employed. To obtain 
this wide variation of 
speed, a balancer is 
provided which gives 
110 volts in addition 
tothe normal supply 
at 220 kad 
lating switches 
ae fed ii both 110 
and 220 ‘volta, the 
transition from опе 
voltage to the other 
being automatic a% 
the speed is varied. 
The ‚regulating 
switches are of 8 
special type devised 
by the company 
for this service. 
Five machines, 

each with six h 
are provided for 
lapping copper 

ta over 

already i covered 
with paper . a 
tape is not insu- 
lated from the ad- 
joining tapes in 4 
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cable, the whole of the tapes being earthed. Special cables 
of this type are used with a view to diminishing 
induction between adjacent conductors, ^ Each of these 
machines is driven by а motor fixed on the top of the frame, 
and is provided with a Western Electric, type J, automatic 
starting rheostat, which when switched on brings the 
motor up to speed by smooth steps without further attention. 

There are 80 pairing machines of the ordinary type for 
telephone cables, each fitted with two heads, separately 
driven by 8 motor, and each motor provided with a Cutter 
automatic starter. Some of these machines are seen on the 
left hand of our view of this shop. 

In the same shop there are six silk-covering machines, 
with 15 heads each, for covering with silk the wires for 
intermediate cables, such as are used in telephone exchanges 
between the underground cables and the main distributing 
frame, and from this to the intermediate’ distributing frame. 
Each machine is driven by a separate motor.] 

Eight universal winders, each separately driven,}fare 
provided; these wind the separate strands ‘оѓ! cotton tor ‘silk 
from "ће rough spools гоп which they are supplied, in! flat 


ARMOUBING MACHINE. 


bands on paper tubes, in such a manner 
that the cotton or silk maintains iteelf 
in position without end flanges—a very 
pretty operation. This process is 
necessary, because the cotton cannot be 
used direct from the original drums 
upon which it is received. Ingenious 
devices for adjusting the tension of 
the cotton, automatically stopping the 
machine if a thread breaks, and so on, 
are provided in these machines, some of 
them, the invention of the company’s 
staff, having resulted in increasing the 
contents of the finished spools by 35 per 
cent.—no small consideration. The 
bands usually contain 8 strands each, 
and this number can be increased or 
* doubled" up to 40. 

A number of machines for cutting up 
paper from. the rolls into tapes are 
installed; and lastly, there are 10 
braiding machines of the usual type, 
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all driven from one countershaft, which in turn is driven Dealing with the latter first, the principal machine is a huge 
through single-reduction gear with a rawhide pinion by a 500-pair stranding machine, driven through а. main shaft 
motor, : — with belts by a 15-H. p. open-type motor mounted on the 
All the motors are! of the! Western Electric Оов roof trusses. А W.E. Co. combined starter and speed 


GENERATING PLANT IN POWER STATION. 


make. The balancer is of 30 Kw. capacity, and is provided regulator is provided, with an I. T. E. circuit-breaker, and 
with starting gear and a centre-zero ammeter. This shop, press-buttons on various parts of the machine enable the 


CONDENSING! PLANT. MAIN BwITCHBOARD. 


like all the others, is lighted with Western :Electric ^ latterito be instantly stopped {іп case of need. The machine 
enclosed arc lamps. ! consists of 10 sections, ard extends the whole length of the 
„We pass next into the stranding shop, which is used for ^ shop—about 160 ft. The bobbins are made as far ав 
laying up;light and: power, cables as well as telephone cables. possible interchangeable, and: various "neat little; labour- 
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saving devices have been embodied in the construction of 
the machine. Means have also been provided for increasing 
ite capacity to more than 600 pairs when desired, and а 
variety of combinations has been worked out for different 
sizes of cable. 


Near this monster is а 217-pair machine, driven by an 
enclosed. motor, which is also mounted overhead. The 


whole of the larger machine is shown in one of our 
illustrations on p. 358. | | RT 

Deferring notice of the power cable machines for the 
moment, we pass on to the core-testing room, whither the 


telephone cables are brought from the stranders on trucks, 


to be examined for continuity and insulation. In this room 
there are also six large braiders for dry-core cable, which ів 


covered with braid prior to sheathing with lead. А Way- 


good electric lift conveys the cables from the core-testing 
room to the drying room, where there are six ovens, heated 
to 225° F. by steam pipes, over which a ourrent of air is 
blown by electric fans. The next stage brings us to the 
lead presses, which are common to both telephone and power 
cable manufacture. | | 

In the stranding room, besides the telephone cable strand- 
ing machines already. mentioned, there are four large lighting 
and power cable stranding and taping machines. One of. 
these is arranged B А 
for stranding cables : 
containing up to 61 
wires; it is shown 
in the background 
of our view (p. 358). 
T wo paper-covering 
machines, with в 
capacity of 18 tapes 
each, are provided, 
and one with a 
capacity of 36 tapes ; 
all these are driven 
with Renolds chain 
gear, by separate 
motors. The 48- 
tape machine in the 
foreground of the 
view last mentioned 
was covering high- 
tension cable for 
the Underground. 
Electric Railways 
of London, Ltd., at 
the time of our visit. 
One of the large 
taping machines is 
provided with a 


spur gearing. 

The impregnating tanks are shown in another illustration. 
There are five of these, two of which are in course of 
erection ; they are situated in a part of the core-testing room 
previously mentioned. Duplicate sets of vacuum pumps, 
driven by steam and electric motors respectively, are pro- 
vided, and over the row of tanks there is a 2-ton traveller 
to handle the drums of cable. The longitudinal travel of 
the latter is operated by means of a rope on the main and 
tail system, driven by a motor at one end of the run; the 
vertical hoist is driven by a motor mounted on the traveller 
itself. 

We have now arrived at the lead press room, of which 
we give two views (p. 359). Here there are six hydraulic lead 
presses, working at a pressure of 3 tons per square inch; 
five are visible in the view, the sixth, a small one, being at 
the remoter end of the row. The drums on which the 
finished cable is wound аз it comes from the presses are 
driven by friction rollere, each set having a 14-H.P. motor, 
together with a pilot motor and extremely neat and simple 
regulating gear, all of which is installed in chambers under 
the floor level, out of the way. A 20-ton electric three- 


that their working is hardly noticeable. 


WrsTESN Ёг®стн1о Co.'s Factory, Main ENTRANCE. 


120-wire strander, ; 
for completing and taping-up concentric cables at one 
operation. | 

-In this room there is also a six-core stranding machine 
for laying up the cores of three-phase high-tension cables, 
aud similar work; this is driven by a 35-н.р, motor through 


motor crane, by Messrs. Smith & Sons, of Rodley, traverses 
the room from end to end, serving the three large testing 
tanks at the far end as well as the lead presses. 

The latter are driven by means of seven hydraulic four- 
throw single-acting pumps, driven direct by 30-H. p. six- 
pole motors at 70 r.p.m., with heavy fly-wheels. The 
working of these seta is remarkably smooth and silent ; the 
absence of gearing, and the low speed, greatly contribute 
to this result, and the pumps themselves run so quietly 
Special arrange- 
ments render it an easy matter to overhaul and re-pack the 
pumps when necessary, and all leakage of oil or water is 
carefully provided against. „ 

As our illustrations show, the press room contained a 
large stock of lead, and numerous drums of cable, awaiting 
testing or ready for shipment. Amongst others there were 
power cables for the Underground Electric Railways, Bloem- 
fontein Municipality, &c., and telephone cables for the 
British Post Office, Port, Elizabeth, the Australian Common- 
wealth Post Office, and the National Telephone Co. The 
latter company had a special submarine cable going through, 
lead covered and double armoured. | | 

The armouring department is situated at the rear of the 
shop last mentioned; it will be noticed that all the shops 
| | are во arranged in 

onder that the work 
goes continuously 

forward without a 

check. A large 

machine is here 
. installed for laying 
on steel wire aud 
tape armouring ; it 

is driven by & 35- 

H.P. motor, of the 

semi-enclosed type, 

with auto - starter, 
and buttons for 
emergency stops. - 

Universal winders 

are also provided for 

winding hemp from 
the rough hanks in 
which it is received 
into compact spools 
on paper tubes. One 

"of our views on p. 

559, shows the 

armouring machine. 

Adjoining the 
testing tanks at one 
. end of the lead press 
| E shop is а series of 
test rooms, equipped for ull the usual insulation and, break- 
down tests applied to cables. А Crompton-Brunton single- 
phase alternator is provided, generating at 110 volte, 70 
cycles ; this is driven by belt from а Western Electric motor, 
and is used in connection with a Wagner 30-Kw. transformer. 
The secondary of the latter is wound in six sections, giving 
6,500 volts each, which are connected with a plug board, so 
that a pressure of about 40,000 volts is available. The 
switchboard is equipped with three adjustable circuit- 
breakers, respectively rated at 35—75, 75—150, and 150. 
—300 amperes; these are on the low pressure side of the 
transformer, and can be put in circuit as desired by means 
of two throw-over switches. Ап A. C. ammeter, a voltmeter, 
and a regulator for the excitation of the generator are pro- 
vided; and there is a separate motor-starting switchboard. 
The test room is equipped with Kelvin voltmeters reading 


- * c.c ч . - = ++ ma | nom 


to 50,000 and 20,000 volts respectively, and an Ayrton and 


Mather voltmeter reading to 5,000 volts; an Elliott poten- 
tiometer and slide resistances ; storage cells for use in connec- 
tion with the tests, with charge and discharge switchboard, 
and all necessary galvanometers, keys, &c. There are five 
separate rooms each completely equipped with the ordinary 
testing apparatus, which is conveniently fitted. in roll-top 
desks, so that it can readily be covered up and protected from 
dust when not in use. Other rooms are provided for the 
use of engineers and inspectors visiting the works to inspect 
and test cable. | | | 
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The shipping department is close to the testing tanks, and 
is so arranged that the drums of cable, when lagged up, can 
easily be shipped on board railway trucks and dispatched to 
their destination. 

On p. 360 we give some views of the power station; the 
engine room is of imposing dimensions, and contains three 
generating sets, each consisting of a Combe-Barbour vertical 
compound condensing engine, driving direct a Western 
Electric dynamo. The engines are fitted with Corliss valve- 
gear, with trip valves on the steam admission, and run at 
100 r.p.m. with steam delivered at 135 lb. per sq. in., 
superheated 30^ E. at the engines. There are two seta 
giving 868 kw. each, and one of 188 Kw., and all three are 
fitted with the * Monarch" engine stop, controlled by 
buttons on the switchboard panels. The generators are of 
the usual type, with 10 poles, compound-wound, running at 
225 volts. Power is always on the circuits, day and night. 

The condensing plant was supplied by Messrs. Combe, 
Barbour, and includes a Holden & Brooke grease separator, 
surface condenser and Edwards air pumps driven by a com- 
pound steam engine with fly-wheel. The centrifugal circula- 
ting pump is motor-driven, and derives its water supply 
from the river. | К 

There are two Babcock & Wilcox boilers, fitted with 
chain-grate stokers and the usual type of superheater, 
capable of giving 90? F. superheat. Each boiler has 
4,000 sq. ft. heating surface, and either is capable of supply- 
ing all the steam required. The make-up feed water is 
obtained from the East London Water Co., and is very hard, 
averaging 18°; a Paterson purifier, feed-heater and grease 
extractor is provided to prepare the feed-water for use in the 
boilers, delivering it at a temperature of 200° F. There is 
aleo a Green economiser, giving a final temperature of 
275° F. . Blake-Knowles vertical direct-acting Simplex 
pumps are provided in duplicate for boiler feeding. The 
works are heated throughout with Messrs. Rosser & Russell's 
hot water system, the water being supplied at a temperature 
of 190° F.; and a steam-driven centrifugal pump, made by 
Messrs. W. H. Allen & Son, is used for circulating the water 
through this system. The boilers are provided with 
mechanical draught, produced by a Sturtevant fan in a room 
over the boiler house. The engine room is traversed by a 
20-ton crane, by Messrs. Smith & Son, of Rodley ; this is 
hand-operated, but is being fitted with an electric hoist. 
Motor-driven machine tools are also provided in the engine 
room. 

The main switchboard, which is situated in front of the 
generating sete, was built by Messrs. Nalder Bros. and 
Thompson, Ltd., of enamelled slate, and is fitted with Elliott 
instruments, Western Electric switches, Cutter circuit 
breakers, and a Thomson watt-hour-meter. The board com- 
prises 10 panels, and provides for 36 feeder circuits, most of 
which are already in use; the standard feeders are 
rated at 100, 200 and 300 amperes each, and a separate 
Chamberlain & Hookham ampere-hour-meter is provided, 
over the switchboard, for each circuit. There are four large 
ammeters, and two voltmeters, one of which is fixed on a 
swing bracket in front of the board. 

A complete plant is provided for the manufacture of pure 
and vulcanised rubber-covered cables; bat us this depart. 
ment is in course of reorganisation, and the new buildings 
are not yet completed, a detailed description need not be 
given at present. Eventually all the machines in this depart- 
ment will be separately motor-driven. 

Other shops are the fitters’ and carpenters’ shops, instru- 
ment warehouse, general stores, and a special workshop for 
the small tools used in the works. As already indicated, 
all stock is stored, as far as possible, close to the machines 
for which it is required, in sub-stores in the various depart- 
ments. All the buildings are “ fireproof,” and are protected 
against fire by Grinnell sprinklers, for the service of which 
there is a large elevated tank capable of holding 32,000 gallons 
of water, and fed by special fire- pumps. The yard is paved 
with blue bricks. 

The employés on the works number between four and five 
hundred, while there is a considerable number in addition 
employed on cable laying for the company in various towns. 
* Dey" time recorders are used throughout the works, 
and are controlled electrically by a master clock on the 
Synchronome system. | 


We have not space to describe in detail the office-buildings, 
which include а thoroughly equipped chemical laboratory, 
and a telephone exchange by means of which all departments 
are able to obtain immediate communication with each other, 
the City office, and exchange subscribers; but it may be said 
that all the offices are roomy and well lighted, and include 
careful provision for the comfort and well-being of the staff. 

In conclusion, we have to express our thanks to Mr. J. E. 
Kingsbury, general manager, Mr. A. Williamson, works 
manager, and Mr. A. Т. Turney, contract manager, for the 
facilities and assistance afforded us in the preparation of 
this article. We are especially indebted to Mr. R. Tervet, 
works superintendent, for his patient collaboration in that 
process, and to Mr. Spurling, the construction engineer, 
for kind assistance. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—Mr. J. M. BOWMAN, 
mansging engineer of the North Metropolitan Electrical Power 
Distribution Co.'s Electricity Works, High Barnet, has now been 
appointed to a similar position at Hertford. 

Mr. A. F. McCann, A. M. I. E. E., of the North Metropolitan Elec- 
tric Power Distribution Co.'s power house, Willesden, bas now been 
appointed managing engineer at High Barnet. 

Mr. W. A. CHAMEN, chief engineer to the Glasgow Electricity 
Department, has resigned his position, baving accepted an important 
appointment with Mesers. Bramwell & Harris, consulting engi- 
neers, London. 


Tramway Officials.—By 21 votes to 17, Southampton 
T.O., on February 2204, decided to appoint a general manager of 
the electric tramways, including the control of the electrical equip- 
ment and permanent way at a commencing salary of £500 a year, 
rising by £25 per annum to a maximum of £600. 

Mr. Conaty, of Birmingham, has withdrawn bis candidature for 
the post of general manager of the tramways at Newcastle-on-Tyne. 
Only Mr. Harrow (Salford) and Mr. YrrsugasH (Sheffield) are left 
for the post. 

Mr. C. A. Kinc, permanent way inspector of Glasgow Corporation 
tramways, has resigned, having accepted an appointment under 
Mr. Yerkes. 

In consequence of Mr. Holliday, the tramways engineer aud 
manager, having tendered his resignation, and it having been 
accepted by the Brighton Council, the Tramway Committee have 
passed a resolution recommending that the question of the appoint- 
ment of а tramways engineer and manager ba deferred until the 
expirstion of three months from the date of Mr. Holliday's retire- 
ment on April 30th next, and that in the meantime Mr. Mansa, the 
assistant engineer and manager, perform the duties of the office. 
Mr. Marsh, before going to Brighton 41 years ago, was in the ser- 
vice of the Glasgow Corporation Tramwaye. 

Mr. WILLIAM Grant, tramway manager, Rotherham, has been 
appointed manager of the Ayr Corporation tramways. Mr. Grant 
hae had 12 years' experience of tramway work under the Corpora- 
tions of Blackpool, Darwen and Rotherham. 


General.—Mr. F. S. Shaw, A.M.LE.E., of the well- 
known electrical and mechanical engineering firm of L. J. Healing 
and Co., Yokohama, Kobe and Tokyo, Japan, is now on his way to 
England, and is expected to arrive in London about March 20tb. 

The King has appointed the Hon. A. E. GATHORNE-HABRDY to be 
a Commissioner under “Tbe Railway and Canal Traffic Aot, 1888," 
in the room of Viscount Cobham, resigned. Mr. Gathorne-Hardy 
will also act as chairman of the Light Railways Commission. 

We learn that the Union Electric Co, Ltd., of Queen Victoria 
Street, E. C., owing to the growth of their export business, are send- 
ing out one of their most experienced officials, Mr. C. О. BARWELL, 
for a trip through the British Colonies—in fact, round the world. 
The main objects of the trip are to ascertain the condition of the 
Colonial markets, push the sale of Union goods, appoint agents and 
carry out other commissions. We understand that Mr. Bar cell is 
in a position to represent one or two other leading electrical firms 
whose interests do not conflict with those of the Union Co. 


NEW COMPANIES REGISTERED. 
Electric Flash Lights, Ltd. (83,520).—This company was 


registered on February 9th, with a capital of £25,000 in £1 shares, to acquire 
from B. Sherman, of 16 and 17, Devonshire Square, London, the benefit of cer- 
tain existing inventions relating to electric flash Jight advertising, to adopt an 
agreement with the said vendor, and to carry on the business of advertising 
agents and contractors, electric engineera, manufacturers of and dealers in all 
kinds of electrical machinery, fittings and appliances, &. The first subscribers 
(each with one share) are:—J. J. Sheehan, 81, Woodbury Street, Tooting, clerk; 
B. Sherman, 16—17, Devonshire Square, E.C., electrical engineer; W. Johnson, 
67—68, King William Street, E.C., gentleman; V. Ludbrook, 5, Wills Street, 
W.C., clerk; R. Grimwood, Constitutional Club, Chertsey, clerk; T. C. Ash- 
croft, Anlac, Pinfold Road, Streatham, clerk; and E. P. Cook, Aberdour, Hole 
stein Avenue, Weybridge, clerk. No initial public issue. The number of 
directors is not to be less than two nor more than seven; the subscribers are to 
appoint the frst; 1 4100 shares or stock; remuneration (except 
managing direotor), £100 each per annum. | 
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Holman James & Co., Ltd. (83,604).— This company was 
registered on February 17th, with a capital of £800 in £1 shares. to acquire from 
W. Н. James British patents for an improved electric fuse-box, single and 
double-pole, granted to him on November 28rd, 1904, and numbered 25,478, 

er with the right to contract for, sell and deal in, in the counties of 
Backingham, Berks, Middlesex, Kent, Surrey and Oxford, electrical and other 
goods manufactured, sold or dealt in by Headley, Ltd., to carry on at Maiden- 
head or elsewhere the business of electrical engineers, contractors aud fitters, 
Ko., and to adopt agreements (1) with W. Н. James and (2) with Headley, Ltd. 
The first subscribers (each with 25 shares) are:—J. B. Ormond, Little Copped 
Hall, Epping, land steward; F, J. Lukies, Shingle Hall, Sawbridgeworth, Herts., 
farmer; L. J. Pinch, Ashlyns Farm, Ongar, Essex, farmer; T. L. Lukies, 
Cammas Hall, Hatfield, Broad Oak, Essex, farmer; Е. N. Lukies, Chamber's 
Manor, Epping, Essex, farmer ; P. Pinch, Mayies, Epping, Essex, farmer; and 
W. H. James, 100, Qaeen Street, Maidenhead, electrical engineer. No initial 
ublic issue. The number of directors is not to be less than three nor more 
an seven; the first are J. B. Ormond (chairman), F. J. ILukies, L. J. Pinch, 
T. L. Lukies, F. ЇЧ. Lukies and W. Н. James; qualification, £95; remuneration 
as fixed by the company. Registered office, 100, Queen Street, Maidenhead. 


Zea Are Lamp Co., Ltd. (83,613).—This company was regis- 
tered on February 17th, with a capital of £1,000in £1 shares, to carry on the 
business of lamp manufacturers, suppliers of electrio light, electricians, engi- 
neers, &c.,and in particular to e over from E. G. Abrahams, of 2, Pape 
Inn, London, the benefit of certain inventions relating to arc lamps. The 


first subscribers (each with one share) are:—J. F. Kean, Morning Lane, Mare . 


Btreet, Нине, clerk; O. W. E. Pinoo, 88, Guildford Street, W.C., civil 
engineer; T. K. Thomborrow, 2, Gray's Inn Place, W.C., law stationer; 
W. H. Betts, company director; J. H. рома. Goodall Road, Leyton- 
stone, clerk; Н. James, 15, Warwick Court, C., piano manufacturer: 
and J. L. M. Bébéville, Lordship Park, N., secretary. - No initial publio 
issue. Registered without articles of association. Registered office, 2, Staple 
Inn, Holborn. | à * | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


a 


Automatic Electrical Advertising Syndicate, Ltd. (62 115). 
—This company's annual return was filed on December 28th, when the entire 
capital of £4,500 in £1 shares had been taken up. £8,000 has been paid, and 
£1,500 is considered as paid. Mortgages and charges: Nil. 


Havana Electricity Co., Ltd. (77,897).—A trust deed dated 
January 19th, 1906, to seoure £150,000 debentures, created same date, has 
been registered. Property charged: Certain bonds of the La Compania 
de Electricidad de Cuba for 81,600,000 U.S. gold, and the company's under- 
taking and other assets, present and future. Trustees: H. Rtiffer, Menival, 
Sydenham, and Major W. E. E. Gordon, M.P., 4, Chelsea Embankment, 8.W. 


Northwich Electric Supply Co., Ltd. (46,958).—A trust deed 
dated January 12th, 1905, to secure £11,000, has been registered. Property 
charged: The company’s freehold and leasehold lands and hereditaments, and 
its undertaking and property, present and future. Trustees: Brunner, Mond 
and Co., Ltd., Winnington, Northwich. 


Chelmsford Electric Lighting Co., Ltd. (36,124) — A 
memorandum of satisfaction in full of a debenture stock trust deed dated 
December 21st, 1908, securing not more than £20,000, has been filed. 


Hastings and District Electric Tramways Co., Ltd. 
(82,531).—4A trust deed dated November 20th, 1904, to secure £250,000 debenture 
stock, has been registered. Property charged :—85,880 shares in the Hastings 
Tramways Co., and the company’s other assets and undertaking, present and 
а Ea :—Debenture Securities Investment Co., Ltd., 12, Moorgate 

treet, E.C. 


Worcester Electric Traction. Co., Ltd. (74,698). — An 
acknowledgement of indebtedness under seal dated January 27th, 1905, creating 
£10,000 further debenture stock, making with £10,000 already created a total of 
£20,000, and being supplemental to a time deed dated October 22nd, 1908, 
securing £10,000 of such debenture stock, registered. The company takes 
power to issue further debenture stock ranking рогі passu up to half its issued 
capital. Property charged: The company's assets, present and future. 
tv . and General Investment Co., Ltd., 1-2, Great Winchester 
Street, E. C. / 


Typewriter Telegraph Corporation, Ltd. (66,332) —Issue on 

January 25th of £640 debentures, part of series created November 14th, 1904, to 

secure £8,000, charged on the company's undertaking and property, present and 

future, including uficalled capital. No trustees. No previous issue of same 
series. 


Sehattner Electricity Meter Co., Ltd. (name since changed to 
Engineering Instruments, Ltd.”).—This company’s annual return was filed 
on January 9th, when 15,000 ordinary and 12,500 deferred shares had been taken 
up out of a nominal capital of £50,000 in 87,500 ordinary and 12,500 deferred 
shares of £1 each. 15s. per share has been called up on the ordinary shares, 
resulting in the receipt of £11,250. 12,500 deferred shares are considered as fully 
paid. No mortgages or charges. 


Lancashire Electrical Engineering Co., Ltd. (56,992).— 
This company’s annual return, made up to May 6th, 1904, was filed on February 
2nd, 1905, when 1,883 shares had been taken up out of a nominal oapital of 
£5,000 in 5,000 shares of £1 each. £1 per share has been called up on 50 shares, 
resulting in receipt of £50. 1,833 shares are considered as fully paid. No mort- 
gages or charges. : 


British Railway Traffic and Electric Co., Ltd. (74,227).— 
This company’s annual return was filed on January 18th, when 60,000 shares 
had been taken up out of a nominal capital of £100,000 in 100,000 shares of £1 
each. 21 per share has been called up on 7, 10s. on 5,000, and 6s. per share on 
54,993 shares, resulting in the receipt of £19,004 18s. No mortgages or charges. 


Woking Electric Supply Co., Ltd. (46,175).— Issue, on 
January 21st, of £200 debentures, part of series created November 2nd, 1899, to 
secure £25,000, charged on the company's undertaking and property, present 
and future, including uncalled capital. No trustees. Previously issued of same 
series: £24,650. 


Llangollen and District Electric Light and Power Co., Ltd. 
(75,884)°--A debenture, dated February 4th, 1905, and a mortgage of even date 
(by way of collateral security), to secure £1,000, have been registered. Property 
charged (by debenture): The company's undertaking and property, present and 
future, including uncalled capital. (By mortgage): Certain leasehold premises. 
Holder: 8. L. Jones, Glanrafon, Llangollen. 


Direct United States Cable Co., Ltd. (11.597).—This com- 
pany’s annual return was filed on February 15th, when 60,710 shares bad been 
taken up out of a nominal capital of £1,300,000 in 65,000 shares of £20 each. 
61,914 ів considered as paid. No mortgages or charges. 


Costa Riea Electric Light and Traction Co., Ltd. (56,417).— 
This company's annual return was filed on January 17th, when the entire 
capital of £180,000 in 130,000 shares of £1 each had been taken up. £7 has been 
received, and £129,003 shares are considered as fully paid. Mortgages and 
charges: £162,100. 


Bridgwater and District Electric Supply and Traction Co., 
Ltd. (75,428).—Particulars of £12,000 debentures, oreated by resolution o} 
November 11th, 1908, have been filed pursuant to Section 14 (4) of tbe Com- 
panies’ Act, 1900. Property charged: The company's undertaking and pro- 
perty, present and future, including uncalled capital. No trustees. 


Electric Light and Power Co. of J apan Ltd. (60,811).— 
This company’s annual return was filed on January 4th, when 7 shares had been 
taken up out of a nominal capital of £3,000 in EI shares. No calls have been 
made. rtgages and charges: Nil. 


Adelaide Electric Tramways, Ltd. (65,676).—This company’s 


annual return was filed on January 4th, when 7 shares had been taken up out of 


a а nominal capital of £3,000 in £1 shares. No calls have been made. Mortgages 


and charges: Nil. 


British Thomson-Houston Co., Ltd. (47,982).—This com- 
pany’s annual return was filed on January 6th, when the entire capital of 
£800,000 in 40,000 ordinary and 40,000 preference shares of £10 each had been 
taken up. £10 per share has been called up on 82,581 ordinary and 40,000 pe 
ference shares, resulting in the receipt of £725,310. £74,690 is considere аз 
paid on 7,469 ordinary. Mortgages and charges: £213,000, 


CITY NOTES. 


* 

Tum company held its adjourned meeting on 
Nernst Electric Thursday last week at the Westminster Palace 
Light, Ltd. Hotel to coneider further the election of а 
| director, a subject to which we referred in some 
detail in our issue of January 27th. We need not enter further 
into the dissensions which have found their way into the company* 
There were many speeches made at last week's meeting, but all that 
is of any real concern to our readers is the decision which was 
arrived at as а result of the poll. The proposal of the board that 
Mr. R. J. Wallis-Jones be re-elected received 37,344 votes, and that 
of Mr. Oppenheimer inviting Sir Н. ,Seton-Karr, M.P., to join the 
board received 30,359—a majority of 6,985 for Mr. Wallis-Jones. 
When these figures were announced to the meeting the motion was 
formally put and Mr. Wallis.Jones was unanimously re-elected. 
We are glad that the oompany bas adopted the more prudent 
course advocated by us when we last dealt with the matter, and for 
the best interests of all it is sincerely to be hoped that there will be 
peace, fora time at any rate. That is necessary if the company is to 
use its entire forces for doing successful business in its several 
markets, maintaining, and, it is hoped, increasing the dividend now 
that its shareholders have, after much waiting, had a taste of that 

delicacy. | 


Cambridge Electric Supply Со. 


Tus annual meeting of this company was held at Cambridge on 
Wednesday last week, Mr. D. Mansey presiding. The annual 
report was published in our issue of February 17th. 

The CHAIRMAN said that the year had been full of work, as the 
buildings had been extended and the plant increased. The new 
works had been completed, and during the past year they had sup- 
plied an increase of 51,000 units. He called their attention to a 
reduction in the price of energy from 7d. to 6d., by which they 
hoped to increase the demand and also the dividend. If their 
present increase was maintained they would soon make up what 
they had given away. During the year they had called up £1 a 
share, and debentures bad also been issued, which had been over- 
applied for. In the present year they would have more time to 
benefit their business, and they looked forward to a prosperous 
year. Now they had got accommodation for 20 or 30 years, and 
consequently they would not be troubled with such difficulties. 

Mr. J. B. SIMSON seconded, and the report was adopted. 


South Metropolitan Electric Light and Power Co. 


Tux meeting of this company was held on Monday, at Winchester 
House, Mr. Henry St. Jobn Winkworth presiding. 

In proposing the adoption of the report, the Carman said the 
company: continued to make satisfactory progress, the number of 
lamp connections having increased by 47,851, of which 18,279 were 
added during the year, aad 29,572 were taken over with the under- 
taking of the Crystal Palace District Electric Light Co. in June 
last. Exclusive of the Orystal Palace area, this was the largest 
increase they had had, and made the total 8-c.P. equivalents con- 
nected at the end of the year 108,391. The number of consumers 
had increased to 2,555, and the net revenue had improved from 
£11,041 to £10,574, an increase of 50 per cent. over the correspond- 
ing period of last year, The directors felt that the best intereats 
of the company would be served by pursuing а prudent and sound 
policy, and so strengthening the position of the company, which they 
believed would ultimately prove beneficial to the proprietors, 
and the majority of the shareholders had sent proxies to 
the directors in support of the policy which the board recom- 
mended for the disposal of revenue. Since they had met they had 
approved the change of name to the South Metropolitan Electric 
Light and Power Oo, and seeing that they had increased 
their area by the addition of the Crystal Palace, Lewisham 
aod Penge orders, he thought the new title more adequately 
represented the importance of their undertaking, which 
embraced an extensive area of 15 square miles, with a 
present population of about a quarter of a million. They had 
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acquired the Crystal Palace business on very favourable terms, and 
the area not only consolidated their position by linking up 
Lewisbam and Penge, but the district was capable of considerable 
development, and their experience during the last few months had 
shown that the new area, worked in conjunction with the other 
districts of the South Metropolitan Electric Light and Power Oo., 
would act as a valuable feeder, and would help them to progress 
more satisfactorily, and in greater ratio of progress thau if they had 
not acquired this area. The work in connection with the chauge of 
system һай made satisfactory progress. About one-fourth of the 
consumers had already been changed over, and were being supplied 
in the daytime from their generating station at Greenwicb, and it 
was confidently expected that the whole of this area would be 
changed over during the present year. When this was completed, 
the company would begin to reap the benefit of the more economical 
working of this portion of its undertaking. The purchase price for 
the sale of a small portion of the new area to Beckenham had 
not yet been adjusted. The price, however, was fixed by the 
provisional order at the capital expenditure plus 33 per cent. 
The company would shortly require to raise further capital 
for the completion of the purchase of the Crystal Palace District 
undertaking, and to provide for the continued development of the 
business. The precise form the issue would take would depend 
upon the condition of the market at the time, but it was proposed 
to offer the new capital to the shareholders. The profit earned on 
the average capital expenditure, which was 3°58 per cent. in 1902, 
increased to 447 per cent. in 1903, and 5:57 per cent. in 1904, and 
they had every reason to believe the progress would continue. The 
district was a rapidly improving one. Building operations on a 
yery extensive scale were going on, and large estates were now 
being developed in Lewisham, Sydenham and Penge, where several 
hundreds of houses and shops were being erected and wired for 
electric light, which would mean a large accession of business to 
the company as those new buildings became tenanted. The pros- 
pects of business were promising, and he thought they might 
anticipate a favourable result for the current year. 

Mr. HENRY W. BowpzN, M. I. C. E., M. I. E. E., managing director, 
in seconding the motion, referred to tbe purchase of the Crystal 
Palace undertaking. He said that last year he stated at the annual 
meeting that he estimated the capital outlay to change the system 
from direct to alternating current would be about £30,000. The 
actual cost had been only £25,000. The first new 250-xw. alter- 
nator was delivered in November last, and was now running daily 
during the evening (third shift), supplying energy to that portion 
of the area changed over, and to the new customers obtained south 
of Catford Bridge. The seeond alternator would be delivered 
during the present week, and would be available by the end of 
March. For convenience in working, the area had been divided 
into northern and southern.“ The alternating machinery was 
shut down daily after the evening's run, and the supply was then 


given from the Greenwich station. Although only about 25 per 


cent. of the area had been changed over, they had already benefited 
by а reduction in the working costs, and an improvement had been 
effected in the lighting. The improvement in the efficiency of dis- 
tribution was beiog obtained by placing their transformers, which, 
in the majority of cases, were placed in tanks buried in the ground, 
where the demand was likely to be made, thus reducing 
the capital outlay on cables, and dispensing with all moving 
machinery at the sub-stations. The sub-statione, as worked by the 
late Crystal Palace Co., were costly to maintain, because they 
required daily attendance for the moving machinery. Atthis time 
last year the company was under the impression that the demand 
in the Crystal Palace and Penge areas would be very small daring 
the day time, and that very probably the supply could be given 
from the station at Greenwich. A demand for power was not 
anticipated in an almost purely residential ares. He was, however, 
pleased to say that they had recently entered into а power con- 
tract where the minimum consumption was to be 50,000 unite per 
annum for a period of five years; so that it might be necessary to 
run both stations during the daytime, only shutting down the 
Sydenham station after the third (evening) shift. Although the 
cost per unit for that area was very high, he had every hope of 
seeing the cost considerably reduced. Referring to the northern 
ares, he said that the coal cost was ‘6ld., and the working cost 
‘Od. per unit. Here the demand for power was nearly 
50 per cent. of the total units generated, and in order 
to encourage still further that part of their business, they had 
amended their prices during the past year, as the load factor had 
increased from 11 per cent. to over 15 per cent. Since they had 
completed the change-over in Greenwich from direct to alternating 
current the efficiency of distribution for the northern area had in- 
creased from 67 per cent. to over 72 per cent. 

In a lengthy discussion which followed, Mr. Воот, a shareholder, 
severely criticised the policy of the board. He complained that 
there was no dividend for the ordinary shareholders, and said that 


it was his intention, if he could find a seconder, to move that the — 


report be not accepted, and that the meeting be adjourned. 

Mr. HuGHES seconded that, remarking that the ordinary share- 
holders were absolutely sick with hope deferred. 

Mr. KEensHAW, one of the original directors of the company, 
while regretting that there was no dividend on the ordinary shares, 
considered that the board should pursue а wise and prudent policy. 

In the course of further discussion, which turned on the appoint- 
ment of Mr. May, that gentleman spoke of his willingness to retire, 
as he had ro wish to force himself on unwilling shareholders. This 
was met with cries of No! no!” and on Mr. Boot’s amendment 
being put, it was defeated. 

The origins] motion was then carried unanimously, Mr. Wink- 
worth was re-elected а director, and the proceedings terminated 
with & vote of thanks to the chairman. 


Notting Hill Eleetric Lighting Co. 


Tux directors report that during the year 1904 the expenditure on 
capital account has been £7,932, making a total of £224,267. The 
principal items are £2,225 12s. 6d. for new mains, and £3,973 for в 
new battery of accumulators erected at the Bulmer Place station. 
To meet this expenditure 4 per cent. debentures amounting to 
£9,000 have been issued. The cost of the joint station to date has 
amounted to £149,519, and joint debenture stock amounting to 
£152,500 has been issued. is stock is subject to а cumulative 
sinking fund, which now amounts to £12,705, invested in trustee 
securities. The following table shows the progress during the last 
four years :— 
Equivalent of 


8-c.r. lamps. Protit. 
1901 . 82,051 T oe ‚ #18.016 
1902 99,497 А ee 14, 
1903 А . 116,360 15,018 
1901 e 132,192 ee 19,890 


of these are supplied at 200 volts. The gross revenue for the year 
was £34,564, showing an increase of £5,120, and the total net profit 
was £19,890, being an increase of £4,872. From the net profit of 
£19,890 the following sums have to be deducted :—Depreciation, 
renewal and reserve fund, £2,750; debenture interest, £2,450; 
Kensington and Notting Hill joint debenture stock interest, £1,952 ; 
sinking fund, £1,075; — £8,227, leaving a balance available for 
dividend of £11,663. The directors recommend that the usual 
dividend of 6 per cent. on both the preference and ordinary shares 
be paid, amounting to £8,310, and that the balance of £3,353 be 
divided in accordance with the articles of association, one-half 
(amounting to £1,677) being credited to the founders’ shares, and 
the other half to the ordinary and preference shares. This will 
enable a further 1 per cent. to be paid on both ordinary and pre- 
ference, with a distribution of £3 per share on the founders' shares. 
An interim dividend of 3 per cent. was paid to the holders of the 
ordinary shares on July 1st, and the balance of 4 per cent. will be 
paid forthwith, together with the distribution on the founders’ 
sbares. Tbe preference sbares having received their full 6 per 


` cent., the 1 percent. bonus will be added to the interim dividend 


on these shares, to bs paid on July 1st next. 


The attention of the shareholders is called to the increased amount levicd 
for rates; the sum of £2,099 having been paid during the past year, in addition 
to £160 representing the company's proportion of the rates at the Wood Lano 
station. These rates are levied upon the earning power of the machinery and 
mains, and are the equivalent of an income-tax of about 4s. in the £ upon 
profits distributed to the shareholders in addition to the usual income-tax paid 
to the Inland Revenue, It is to be hoped that Parliament in the near future 
will take up rerious!y the question of basing rateable value upon the annual 
earnings of machinery used for production. Law costs have been incurred 
owing to the necessity of having to oppose before Parliament Bills promoted by 
other companies which might injuriously atTect the interests of this company. 
During the present Session a considerable amount will have to be expended, as 
alarge number of schemes have been brought forward for various projects in 


. connection with the supply of electricity. Iu many of tbese Bills clauses have 


been inserted suthcrising the undertakers to supply electricity in all parts of 
London, and although there does not on the face of these Bills appear to be any 
intention actively to compete with this company, the directors bave considered 
it necessary to take steps to oppose clauses which might at some future date 
prove prejudicial. lt is a legitimate grievance that promoters should be able 
wantonly to submit the company to continuous and unnecessary expenec of 
this nature. The directors regret to announce the death of their colleague 
Mr. W. H. Willans, whose great business experience was of such value to the 
company. To fill the vacancy thereby created they elected Mr. Richard 
Biddulph Martin, M.P., of 68, Lombard Street, E.C. 


STATEMENT OT ELectTricrry GERE RATED, BOLD, &., DUWUNG THE 
YEAR ENDING DECEMBER IRT, 1903, 


Quantity generated in D.O.T. units .. T T $4 ee oe 1,863,727 
Quantity Sold 

Public lamps ee ee ee ee oo 0 n eo 81,618 

Private consumers by meter m "m is T e T 1,550,879 

Total sold T -— - 5% oe T a T oa 1,615,492 
Quantity used on works.. T ss m T - T $^ 23,676 
Total quantity accounted for .. E sis T «s ave ss 1,669,168 
Quantity not accounted for, including loss in distribution. се 194,559 
Number o! public lamps "^ En os vs ve we s 52 
Total maximum supply demanded . бе oe єў ee S 1, 350- Kw. 


London United Tramways (1901), Ltd. 


Tue report for 1904 states that the gross receipts have amounted to 
£296,235, and working and general expenses and renewalsto £176,188, 
leaving, with the balance brought forward а net revenue of £120,834. 
After payment of debenture interest and dividend on the 5 per 
cent. preference shares, there remains £42,U87 (including £3,750 net 
premiums on new preference shares). An interim dividend at the 
rate of 6 per cent. per annum has been paid on the ordinary shares, 
and it is now proposed to pay a final dividend at the rate of 6 per 
cont. per annum, placing £5,000 to credit of reserve fund, and 
carrying £563 forward. The gross receipts show an increase of 
£15,993, but the operating expenses have decreased by £209, 
notwithstanding the larger mileage open as compared with the 
previous year. The total number of passengers carried was 48,126,727, 
an increase of 2,833,254. Debenture interest and preference 
dividend together absorb £82,497, as compared with £58,826 in the 
previous year. This arises in consequence of the expenditure of capital 
which the directors have considered it expedient to incur for the 
purpose of carrying out important road improvements and widen- 
ings on various parts of the company’s system. These works afford 
valuable facilities for the conduot of the present traffic, and would 
have involved а greatly enhanced capital outlay if deferred to 
future years, when they must become essential to the proper 
development of the company’s business. . The extension from 
Southall to Uxbridge vid Hayes and Hillingdon, and also the con- 
necting line from Hammersmith Broadway viá Askew Road, were 
opened for public traffic in June last, and the resulte have fully 
realised anticipations. During the summer months especially this 
attractive route was largely used by passengers who availed them- 
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selves of the new facilities for reaching the town of Uxbridge. 
The Bill promoted by the company in the last session of Parlia- 
ment to authorise an extension from Hounslow to Staines received 
the Royal assent on August 15th. Preparations ate in progress for 
the construction of the authorised tramways in Kingston, Surbiton, 
The Maldens and Wimbledon, and between Brentford and Han- 
well These Surrey lines will link up important centres of 
population, and will connect with the London County Council 
electric tramways system at Tooting and over Kingston Bridge 
with the company's tramways in Middlesex and London. 


British Electric Transformer Co. 


Tun directors report that for 1904 the accounts show that after 
paying all manufacturing costs and the expenses of administration 
there remains a net profit of £13,030, whicb, with the amount 
brought forward from last year (£1,573), makes a total available 
balance of £13,603. The board recommend that this balance shall 
be allocated as follows :— 


To depreciation reserv Wen dS. ‚эў £1,500 

To reserve fund VE s $e 85 ST as өө ы» 2, 

To preliminary expenses written off .. - we a ae 

To payment of preference dividend of 6 per cent. (£537 12s. 
р 


August 1st, 1904) .. «3 $a us “= x А 1,151 
To payment of a dividend of 74 per cent. on the ordinary shares 4,958 
To carry forward a balance of .. és 5% ale a > 2,495 


The two new bays mentioned in last year's report have been 
completed and fitted with the necessary plant. This extension of 
the works has been of great value, and has enabled the company to 
deal with the increased volume of business. In spite of the general 
depression in trade the works were fully occupied and running 
overtime during the whole year. 


City of London Electric Lighting Co. 


Тнв directors report that during 1904 the expenditure on capital 
account amounted to £55,827. The revenue for the year was 
£255,087, plus interest on investments and discounts, £1,751, = 
£256,838. Expenses of generation and distribution were £59,119 ; 
repairs and maintenance of buildings, machinery, plant, mains and 
other works, £13,416 ; rent, rates, taxes, management expenses and 
special charges, £40,184 — £112,719; interest tranferred to deben- 
ture stock premium redemption fund amounted to £1,221, and staff 
superannuation fund, £806; = £114,246, leaving £142,592 plus 
£21,882 balance brought forward ; making a total available revenue 
cf £163,474. Interest on loan from bankers, deposits, &c., absorbs 
42,136; interest on first and second debenture stock, £31,860; 
there is transferred to reserve account £45,000, and for leasehold 
redemption £500. The directors recommend that thej following 
dividends for the year be declared :— 


Preference shares Nos. 1to 40,000.—19s. per share, being & distribntion for 
the year at the full rate of 6 per cent. Of this sum бз. per share was paid in 
July, £11,425, leaving a balance of бя. per share for present distribution. 

Ordinary shares Nos. 40,001 to 110,595. 128. per share (6 per cent. for the year). 
Of this sum 5s. per share was paid in July, £16,803, leaving a balance of 78. 
per share for present distribution, 


The present distributions amount to £11,400 on the preference 
and £23,473 on the ordinary. The total dividends for year were 
thus £63,101, leaving to be carried forward to 1905, £21,877. 


Private BUrPLY: AVERAGE PRIcES PER Unit OBTAINED. 


1898 . 622d. 1901 .. 4:54. 1908 .. 872d. 
1899 .. б°164. 1902 .. 40а, 1904 .. 325d, 
-1900 .. 4'09d. | 


The followiog statements show the position of the company for 
the last four years:— 
CUSTOMERS AND, LAMPS CoNNECTED (Motors included) РвітАТЕ SUPPLY. 
Dec.81,  Dec.81, Dec. 81, Dec. 81, 
1901. 1902. 1903, 1901. 
Number of customers being supplied 10,618 10.988 11,197 11,558 
No. (equiv.) of 8-с.р. lamps connected 649,175 674,158 640,685 127,961 
On February 15tb, 1905, there were 754,754 8-c.P. lamps (equiva- 
lent) applied for, out of which 737,397 were connectcd, and the 
customers numbered 11,619. The units sold during the year 1904, 
excluding public supply, were 16,320,238, as compared with 
19,596,075 in 1903, 12,988,615 in 1902, and 11,526,951 in 1901. 


STATEMENT OF INCOME ron FOUR YEARS, 


year Year Year Year 
ended ended ended ended 
Dec. 81, Dec. 31, Dec. 31, Dec. 31, 
1901. 1902. 1909. 1904. 


Gross revenue (after deducting allow- 
ances to eonsumers) 8 Ре 
Net revenue available for repairs апа 
renewals, depreciation, reserve ac- 
count, interest on debenture stock, 


&c., dividends and special charges. 129,082 149,781 160,349 


The directors have credited the first debenture stock premium 
redemption account with £1,221 from revenue for interest, and the 
amount at the credit of the redemption account at December 31st 
last was £52,081. They have also transferred the sams of £45,000 
and £500 from net revenue account to reserve account, thus raising 
the balance at credit of reserve account to £256,758, in addition to 
which there are first debenture stock premium redemption fund, 
£52,086, and amount carried forward to 1905, £21,877 ; = £330,716. 

The City of London Blectric Lighting Oo., Ltd. (extension of 
powers) Bill has passed Btanding Orders, and will be introduced 


. £250,080 £250,867 £242,886 £256,838 


155,999 


into the House of Lords. The directors decided to take over the 
East London and Lower Thames Electric Power Bill on behalf of 
this company, but as the Bill could not be promoted by the com- 


pany itself, owing to the insufficiency of the Parliamentary notice, 


the directors agreed to their names being inserted as promoters and 
first directors. This Bill has also passed Standing Orders, and will 
be introduced into the House of Lords. Several Bills are being 
promoted in this session of Parliament which may affect this com- 
pany to a certain extent, and the directors are taking such steps as 
are necessary towards safeguarding the company's interests. 


Kensington and Knightsbridge Electric 
Lighting Co. 


Lrrvt.-Cot. В. E. Свомртох, O.B., presided on February 23rd, at 
148, Brompton Road, S. W., over the eighteenth annual ordinary 
general meeting of this company. 

In moving the adoption of the report, the Снатвман said that 


he thought he could say with some confidence that at no time during 


their 18 years of existence had the state of their affairs been so satis- 
factory as it was at the present time. When last year hetold them 
that it was necessary to make considerable reduction in their prices 
to the public, he said that it was not reasonable to expect that they 
would earn the same profit asin that year. He was glad, however, to 
гау that he was mistaken in that. The average price received per unit 
had fallen from last year's figure of 4 25d. to an average price of 3 9d. 
per unit. That reduction amounted to about 9 per cent., and from 
it their consumers had benefited by practically having handed back 
to them а sum of £4,000 during the nine months in which the 
reduction had been in operation, and they would get a further sum 
of abont £1,500 in the present quarter. In spite of that, they had 
been able to pay the shareholders a dietribution practically equal to 
that of last year. That satisfactory result had been obtained partly 
by increased economy of working at their generating stations, and 
partly by thenatural reduction in the distribution of the fixed expenses 
which followed on spreading them over an increased output. The 
high position which he had claimed for the company in regard to 
economical management bad still been maintained. They were 
taking now about two-thirds of their supply from the Wood 
Lane works, and they were therefore greatly interested in the 
economical working of those works. In order to facilitate that as 
much as possible, the company had adopted a progressive policy by 
adding to the amount of accumulator plant which they used, thus 
enabling them to work the plant at Wood Lane for longer hours, 
and they bad been endeavouring, with some success, to persuade 
the company who worked with them as their partners at Wood 
Lane to follow their example by similarly increasing their accu- 
mulator plant. When that was done, the Wood Lane works would 
receive full advantage from working the plant for long hours, so 
that he hoped next year to show that the cost of supply from Wood 
Lave had been still forther reduced. However, even under the 
existing circumstances, during the winter months, the Wood Lane costs 
were record costs for the London district. He was glad to say that 
the increase in the use of accumulators had been attended by no ill 
results in the way of increasing their maintenance charges; on the 
contrary, their accumulator plaut had been thoroughly maintained, 
and was in very perfect order. While on the subject of the 
maintenance of their plant, which was а matter of extreme: 
importance, he must refer to his last year’s remarks. Не 
then stated that the board had continued the policy, which 
they believed to be a sound one, of spending liberal sums on 
maintenance. From personal inspection he was able to state 
that their plant was in every respect in the best condition. 
He knew of no weak spot, but in spite of liberal expenditure 
on maintenance, their accounts showed that the works cost of 
producing their electricity was actually 5 per cent. lower than it 
was last year. In regard to other items of the accounts, they were 
still groaning under the burden of municipal rates. He must call 
their attention to the amount set aside on depreciation account for 
this year, which had increased from £9,285 last year, to £10,967 in 
the current year, an increase which they must consider a satis- 
factory feature. Their renewal and depreciation fund altogether 
now stood at the satisfactory figure of £56,500. There was only 
one item in which there had been an increase, and this was in main- 
tenance, due to the fact that the directors thought it only just and 
fair to increase the talaries of certain members of the staff, for they 
considered that the present condition of the company was largely 
due to the efforts of the staff. Turning to the future outlook, he 
considered it, on the whole, satisfactory. It was true that during 
the year the gas companies had bestirred themselves by holding an 


exhibition, and, no doubt, this had led to some increase in 


the use of gas, but he felt confident that by adopting similar means 
of calling the attention of the public to the improvements in 
the utilisation of electricity, they could maintain their progressive 
increase of output at the same rate as in the past. He would 
point out that the price they charged to their customers depended - 
entirely on the number of hours during which they were 
able to utilise their plant. Bo long as electricity was only used for 
lighting purposes, the use of their plant was limited. In other 
places electricity was used in the daytime for motors and other 
uses, but that was not the case in their district. In their district 
pe got a very small day load, from the fact that there were very few 
dark basements, as was the casein other partsof London. Unfortu- 
nately, Londoners were very conservative, and in their district they 
had not many industrial users. Motors were, however, on the 
increase, and doubtless they had noticed the rapid increase in the 
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use of vacuum cleaning apparatus, which, in a large number of 
cases, was driven by electric power. They looked for an increase in 
the use of power in the cleaning and ventilating of houses and in 
other ways, and with an increase in the йау load, they looked 
forward to decreasing the price to their consumers, and at 
the same time maintaining their dividend. Oonsiderable misappre- 
hension existed as to the cost of electricity owing to the atate- 
ments made in connection with projected power schemes that it 
could be produced at as low as 1d. per unit. People who read those 
statements did not appreciate the fact tbat tbis was for power pur- 
poses only. They proposed to sgain pay a dividend of 10 per cent. 
with a bonus of 2 per cent. Inthe current year they would have 
to make further reductions, and as that would doubtless continue, 
the board felt it was better to divide their profits in this way. 

Mr. Roamr WALLACE, K.O., seconded the motion. 

Mr. Maxs congratulated the board on the progress of the 
company, but said the reduction in the price had not yet come his 
way. 

The report was adopted, and the reeolution declaring the dividend 
was carried on the motion of the chairman, seconded by Sir H. 
Bliss. 

Mr. TUFNELL proposed that the remuneration of the directors be 
increased from £1,000 to £1,750 a year, and after а short discussion, 
raised by Mr. Making, as to whether the increase was not somewhat 
excessive, the motion was carried. 

The usual votes of thanks terminated the proceedings. 


National Telephone Co. 


Вів HEART FowLEB, M.P. (chairman), presided on Tuesday at 
Hamilton House, over the thirty-fifth ordinary general meeting of 
the above company. 

In proposing tbe adoption of the report, the CHa1BMAN said the 
figures were satisfactory as contrasted with the figures of the corre- 
sponding period, but the half-year was not a true test. To get a 
true test they must take the whole of the year. The gross income 
for 1904 was £2,018,979, as against £1,835,343 in 1903, an increase 
of £183,136. Post Office Royalties were £185,937, an increase of 
£17,688. The working expenses were £1,154,696, an increase of 
£117,000, and a considerable portion of this was due to increases in 
rates and taxes. The net profit was £678,346, an increase of 
£47,450. After payment of the usual dividends, they would carry 
£215,000 to reserve, which was a considerable advance on what they 
did in 1903. As they knew, he had always advocated the putting 
away of £200,000 to reserve, and seeing that they had spent a con- 
siderable amount on capital expenditure, he felt an increase to the 
amonnt of the reserve was justified. In 1904 their stations were 
increased to 315,829, as against 277,589, and their unexecuted orders 
at the present time were 9,490, as against 9,943 last year. The 
staff bad increased during the year from 12,977 to 13,844, and tbe 
messages, calculated in the usual way, were 995,671,644, which was 
10 times the number of telegrams sent. The average receipt per 
meseage was less than jd. The most important matter in the 
report was of course that which stated that the board, after pro- 
tracted negotiations, had arrived at an agreement»with the Post- 
master-General for the sale to him on December 31st, 1911, of the 
undertaking of the company, which agreement was subject to the 
approval of Parliament. Those negotiations had lasted for 12 
months, and bad constantly occupied the attention of the board, 
who had given their best ability and consideration to them. He 
was expressing the opinion of the board when he said that during 
the whole of the negotiations they were indebted to Mr. Anna, the 
secretary, Mr. Е. Gill, the engineer-in-cbief, and Mr. W. Gaine, the 
general manager, for the greatiassistance they had rendered. As 
the shareholders were aware, the company died on December 31st, 
1911, so far as the carrying on of its licensed business was con- 
cerned. Over and over again the board had been asked what they 
proposed to do, but they were not in a position to say anything 
before 1904, because up to the end of 4904 the Government had the 
power to compulsorily take their business whether they liked it or 
not. Parliament had determined that telephonic communication 
should be under the control of the Postmaster-General, and it was 
useless to argue whether that was a wise decision or not. Three 
years ago the Postmaster-General entered into an agreement with 
the company by which it was agreed that the Post Office should 
take over the London business of the company in 1911. He felt 
that after the amplest consideration both in Parliament and the 
Press, the general feeling was that it was a wise agreement 
in the interests of all. That agreement had been in operation 
for three years, and had worked satisfactorily both for the 
public convenience and ia the interests of the sbareholders 
of the company. At the end of December last the Post 
Office had 22,181 exchange stations, but during the same period 
the company had increased its stations by 22,950, which showed that 
a further supply of facilities was needed to meet the public demand. 
In London the company һай 71,417 stations, and London was 
between one-fifth and one-fourth of the company's whole business. 
Practically the principle of the fresh agreement entered into was 
the extension of the London agreement to the whole country. 
The principle was, that at the end of 1911 the company should be 
paid the fair market value of the plant at that time. If 
there was any difference of opinion, the matter would go to arbitra- 
tion. The agreement would go before a Select Committee, and 
would be subject to the approval of Parliament, and he was 
prepared to leave it to the independent decision of Parliament. He 
might say that the authorised capital of the company was £10,500,000, 
of wbich £9,189,593 was issued. The expenditure of capital had been 
£10,840,780, the difference between the two amounts being accounted 
for by the reserve fund which was invested in the business. If 


Tc 


the ent became operative, the opinion of counsel would 
be taken on the rigbts of the different classes of shareholders and 
the decision communicated to them. 

Mr. (ко. Frank Lum seconded the motion. 

Replying to a number of questions raised, the CHAIRMAN said the 
cost of the central battery system was heavy, but under Mr. 
Gaine it was being extended in London. They hoped to extend 
their business considerably, but as to how the capital necessary for 
this would be raised was a matter for further consideration. He 
could not go into details as to the possible effect of the agreement 
on the repayment of the capital. 

The report was adopted. 


Charing Cross and Strand Electricity Supply 
Corporation. 


Мв. W. F. FLApGATE (chairman) presided on Wednesday at the 
offices, 60, St. Martin’s Lane, over the annual general meeting of 
the above company. 

In moving the adoption of the report, the CHAIBMAN said this 
was the eighth year he had met the shareholders, and during that 
time their progress had been very great indeed. Eight years ago, 
they only supplied a few more lights than the addition which took 
place last year. The increase in the whole of their lamps daring 
the year was 132,700 lamps, a record for any company, except the 
one they themselves established in 1903, of 146,710 lamps. Their 
grand total in all their districte was 710,744 lamps, and the result 
of tbat figure was that they were now the fourth company in London 
in point of supply. Of these additions 73,752 lamps had been 
added in their West End districte, making а total for these districts 
of 407,663. There had been a certain expenditure of capital, the 
most important being on the erection of a new station in the 
Green Park, which enabled them to supply the Mall and other 
roads, and was а most important help to them in dealing with the 
extreme western portion of their district. On the capital 
account the sum of £237,411 had been spent in the City. 
With regard to the revenus account, the figures were more satis- 
factory than formerly. The cost of coal had been about one-tenth 
of 1d. less per B. of T. unit than last year. £11,000 had been 
written to depreciation account as against £10,000 last year, 
and that was considered sufficient seeing that the plant was 
well kept up, and £9,000 had been expended during the year 
on repairs to mains, &c. The revenue from sale of energy had 
increased from £110,000 to £122,877. It was proposed to рау а 
dividend of 8 per cent, and carry forward £10,283. The total 
reserves of the company now amounted to £223,377, as against 
£202,788, or 23 per cent. of the actual expenditure in the West- 
end. It was trae that these reserves were employed in the business, 
bnt he could not work it otherwise. The chairman proceeded to 
deal with the proposed agreement between the company and the 
Oharing Cross and City Electric Co. Whénthey decided to go into 
the City, they formed a construction company, called the Charing 
Cross and City Electric Co., to carry out the work. "That contract 
company was formed by the Charing Cross and Strand Oo., and the 
whole of the benefit came to the company. The Charing Cross and 
Strand Co. lent the contract company £260,000 to start the werks, 
and this was the £200.000 represented in the balance-sheet as share 
capital of the contract company. Works to the extent of upwards 
of £1,000,000 had been done under contracts entered into in 1900 and 
1901, апа for practical purposes the important works had been 
finished. That being so, it was not considered right to continue the 
work of the construction company, and it would be better to 
complete all the accounts before them. Mr. Fladgate went at great 
length into the figures proposed to be dealt with, which simply 
amount to paper entries, and will result in loans, investments, &c , 
to the City undertaking being wiped out of the accounts, and the 
whole of the share capital in the City undertaking, viz., £350,000 
standing in the bcoks of the Charing Cross and Strand Co. as $n 
asset. The City undertaking was making steady progress, and 58,968 
lamps had been added during the year, making upwards of 300,000 
lamps connected during the few years they had been in business. 
To sum up the position, he might say that on both undertakings their 
capital expenditure was about £2,167,000, and this was represented 
by nearly £1,000,000 spent on 580 miles of mains, and a little over 
£1,000,000 spent on stations, buildings and machinery. It had been 
necessary for them to spend this large amount of capital, and it 
might be asked when they were going to cease spending. If ever they 
actually ceased to spend, they would cease to work, for it would 
always be necessary to spend a certain amount on capital account. 
Last year he stated tbat 20 per cent. of the capital expenditure was 
at present unproductive, and he might illustrate that by reference 
to the Bow station. That station had а capacity for 800,000 lamps, 
and at present it supplied the equivalent of 200,000 lamps for the 
West End, and 300,000 lamps to the City. То bring up their City 
sub-stations to deal with the remaining 300,000 lamps which tbe 
Bow station could supply, would only need the expenditure of 8 
farther £100,000. 

Mr. G. H. Ввосонлм GLASIER seconded the motion. . 

Replying to questions raised by shareholders, the CHAIRMAN gaid 
that practically the wbole of their reserve fund was invested in 
the City undertaking, and if that undertaking was taken over by 
the City Corporation in 1913, 4 per cent. on the whole of the 
expenditure would have to be paid by the corporation, whether it 
had been earned or not. Ав to depreciation on the City under- 
taking, with regard to а large amount of the machinery, the 
guarantees of the makers had not run out. It wasa young under- 
taking, and they could not yet afford to provide for depreciation, 
but they had the matter in mind. 
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The report was then agreed to, and the retiring directors and 
auditors were re-elected. 

The OHarRMAN moved a resolution confirming the agreement 
entered into between the Charing Cross and City Electric Co., Ltd., 
and the Charing Cross and Strand Electric Bupply Corporation, and 
this was seconded by Mr. GLASIEB, and carried. 

Replying to a question, the CHArRMAN said the whole question of 
fresh capital was under the consideration of the board. 

An extraordinary meeting was afterwards held, when the follow- 
ing resolutions were adopted :— | 

1. That the Bill submitted to this meeting intituled—A Bill to confer further 
powers upon the Charing Cross and Strand Flectricit Supply Corporation, Ltd., 
be, and the'same is hereby, approved subject to such additions, alterations or 
5 as Parliament may think flt to make therein, and the directors shall 

2. That the name of the Corporation be changed to the Charing Cross (West 
End and City) Electricity Supply Co., Ltd.” 

The ОнАвмАн said the object of the Bill was to enable them 
to supply electricity for power. There was а big company 
bringing a Bill before Parliament, which he felt was quite un- 
шунга. for the existing companies could supply all that was 
required. 


W. T. Henley's Telegraph Works Co. 


TRE directors report that during 1904 a net profit of £46,521 has 
been made. After payment of directors’ and auditors fees, 
debenture interest and income-tax, and making the usual allowance 
for depreciation of buildings, plant, machinery, &о., there remains 
£38,264, making, with £27,585 brought forward from last year, a 
total of £65,849. The directors bave transferred £1,000 to the 
debenture redemption sinking fund, and they recommend the pay- 
ment of a dividend on the ordinary shares at the rate of 15 per 


cent, (lees income-tax), including the interim dividend of 5 рег 


cent, paid on September lst last. These payments will, together 
with the preference dividend for the year, amount to £39,337, 
leaving a balance of £26,512 to be carried forward. The dividend 
warrants for the ordinary shares will be po:ted on March 6th, 1905. 
The directors record with deep regret the death of their esteemed 
colleague Bir Henry Morton Stanley, G.O.B.; they have elected 
Mr. B. T. Ffinch, O.I.E., to fill the Vacancy. 


London Electric Supply Corporation. 


Ма. R. H. Bzssox occupied the chair at the annual meeting of the 
above company, held on February 23rd at Winchester House. 

The CBAIRMAN, in moving tbe adoption of the report, referred to 
the absence of the Earl of Crawford, who, he said, was one of the 
Old Guard, and would have been gratified to have been present 
when the company paid its first dividend. With even more regret 
he deplored the fact that Lord Wantage, but for whose courage and 
unselfishness the shareholders would have lost all their money, had 
not lived to reap his reward. The accounts came out almost exactly 
аз he predicted а year ago. The units sold had risen from 4,102,099 
to 10,531,785, while the cost per unit sold declined from 2:39d. to 
121d. The number of lights had risen from 219,364 to 233,582. 
The gross revenue had risen from £77,190 to £118,395, and the net 
revenue from £36,177 to £65,333. With regard to the cost of pro- 
duction, the figure of 1°21d. was the lowest of any London com- 
pany that had so far published its accounts, and upon that he would 
ask them to express а word of encouragement to the staff, and 
especially to Mr. Partridge, the chief engineer; Mr. Burstall, their 
consulting engineer; Mr. Carter, the secretary; and last, but not 
least, to the managing director, Mr. Bain. Mr. Partridge and Mr. 
. Bain were part of the old guard, and had given the best years of 
their lives to their service, and Mr. Carter had also been with them 


for many years. The extension of their lighting business kept on 


in its old stesdy way ; but what had brought them to their present 
satisfactory position was the development in the demands for power 
in bulk, which gave employment to the plant when it would other- 
wise be idle, and so reduced the average cost. Their principal 
customer was the London County Council, but that contract would 
not last for ever. Tbe intention was, that it should last until the 
L.C.C. had put up their own station, which would be one or two 
years more. The contract was a satisfactory one on both sides, and 
such contracts sometimes made life friends. Their position 
at Deptford was unique ard the supply of power cheap, and 
they could trust the board not to lose a good customer 
if they could help it. Beyond that, they anticipated a 
steady increase in the general demand for power in bulk. The net 
result of their operations was that they had £33,403, after paying 
the dividend on the preference shares, Their first duty was to 
create a reserve account sgainst contingencier, of which the chief 
was antiquation of plant, and so they proposed to place £5,000 to 
contingency account. Their next duty was to add to their general 
reserve fund like their neighbours, in view of the fact that they 
were purchaseable by the local authority in 1931. Although they 
had written off £227,565 in times past, making their £5 shares only 
£3 nominal, yet they bad got to pile by reserves over and above 
the ample sums for renewals and maintenance which they annually 
charged against revenue account. They, therefore, proposed to 
put 418.500 to reserve, bringing that account up to £25,000, and 
then they would pay 3 per cent. on the ordinary shares, and carry 
forward £2,000. Аз to capital expenditure last year, he told them 
they expected to spend £50,000 ; and that had been done, and this 
year he expected that they would bave to spend £55,000. They 
were putting up two new stations for the supply of continuous 
current for power—one in Deptford and the other in Lambeth. 
Parliament in its wisdom had decided on there being one com- 
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- petitor in each district, and seeing that they were purchaseable by 


the local authorities, he thought they were entitled to look to Par 
liament for protection against further competition. "They were 
ready to give the public in their area all the service they wanted, 
and at competition prices, and they were determined to defend 
themselves against any invaders, whether they came from the north, 
south, east, or west. He said that in all seriousness with regard to the 
heterogeneous mass of Bills which had been brought in during the 
present session of Parliament. Not only were they called upon to 
defend themselves from new companies, but also from the poaching of 
fellow electric lighting companies. He felt that this attempt at 

hing was dangerous, because dissensions amonget the London 
electric lighting companies were other people’s opportunities. He 
had reasons for feeling that they need not be so anxious about it 
as some of their neighbours. If pushed too far it might become 
their opportunity, and the board were not going to tie their hands 
until they were assured that the sharebolders’ interests were fully pro- 
tected. The first condition to that was that they must be financially 
strong both in cash and credit, and he drew their attention with 
some satisfaction to the strong cash position of the company and to 
their unissued capital powerr, which were easily available now that 
trade had improved. 

Sir W. Н. Рвкксв seconded the motion. 

Mr. Mxms called attention to the fact that the reserves were 
invested in the business, and asked how that would be dealt with 
when the time for purchase came ? 

Mr. Коскев also alluded to the reserve fund, and advocated the 
investing of the reserve funds in securities outside the business. 

Replying to these and other questions, the OHAIBMAN said that 
the capital expenditure in respect of the supply to the L.O.C. was 
all made last year, and the £55,000 he had alluded to was required 
for the ordinary development of the business. In his opinion, they 
were right in investing the reserve in the business They had got 
to spend money all the time in the business with the object of 
returning at least £3 per share when the time for purchase came. 

Mr. Bam (managing director) made his usual statement as to the 
progress of the company during the year, and said that of the 
£49,000 of capital spent rather more than £20,000 was used for the 


completion of the new condensing plant, £6,000 for new engines, 


£4,000 for sundry new plant in connection with these engines for 
condensing, and the remaining £12,000 for new mains. They had 
completed the new trunk main between the Blackfriars station and 
Trafalgar Square station, vid Westminster Bridge. The average 
price received per unit still showed a decrease, accounted for by 
the large increase in the power supply. If they left out of 
consideration the supply to the L.C.O. the average price received 
per unit sold decreased from 4 5d. іп 1903 to 4'ld. in 1904. The 
decrease was likely to continue. The cost per unit showed а decrease 
of no less than 50 per cent., viz., from 2°39d. during 1903 to 1:21d. 
last year. The decrease was owing to two causes. One was the 
large increase in the units sold, and the other was the economy 
effected by means of the new condensing plant. The principal 
saving had sgain been in coal. The consumption during 1904 was 
29,000 tons as compared with 14,000 tons in 1908, bat while in 1903 
they sold 4,100,000 unite, last year they sold 10,500,000 units, so 
that the saving in tbe coal consumption had been 21 per cent. The 
cost of the coal was ‘51 per unit as against 79 per unit, and the 
reductién was principally due to the fact that they were able to 
burn а cheaper ooal owing to the new condensing and other plant. 
Their supply continued to give every satisfaction, and they were 
endeavouring, by every possible means, to increase the demand for 
power purposes. The prospects for the current year were distinctly 
favourable, for the units sold and lamp connections already showed 


` А considerable increase over the corresponding period of last year. 


The report was then carried, and the election of directors, &c., 
followed. 


Telegraph Construetion and Maintenance Co. 


Sig RoszRT HERBERT presided at the meeting of this company, 
held at the offices in Old Broad Street, E.O., on Tuesday. He said 
that it had been a very lean year with them, a circumstance to 
which they were unaccustomed, after baving three or four years of 
very hard work. They had, however, been able to scrape together 
legitimately a dividend of 15 per cent, which he trusted was 
acceptable under what he hoped were the temporary circumstances 
of depression of 1904. After running over some of the principal 
figures in the accounts, he said that the net profits were £50,785 as 
against £115,580. They had been doing & good deal of work in 
maintaining and repairing cables of other companies and com- 
pleting short and important lengths of cable, but they had had no 
gigantic work such as they had had to do for three years running. 
They were carrying forward a substantial balance of over £100,000, 
and would thus make preparation for the possibility—though he 
trusted it was not at all likely to be a probability—of their not 
having important work to do next year. They would certainly have 
a great deal of routine work. The new cable steamer Cumbriu was 
greatly admired as a workmanlike ship, likely to be worked at a 
much lower cost per ton than any of their previous vessele. She 
carried a very large amount of tonnage of cable. They had parted 
with the Britannia, and this new vessel would take her pla e with 
economy and efficiency. He hoped that he would meet them under 
more gratifying circun:stances before long. 

In reply to questions, the CHAIRMAN said with reference to the 
possible cable between Denmark and Iceland, wbich would be put 
through by the Great Northern Telegraph Co., that they had heard of 
no movement with regard to its construction up to the present 
time. He had not mentioned the new Atlantic cable, because the 
arrangements for it were not absolutely completed, but he had plea» 
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sure in informing them that they had made arrangements for the 
construction of that cable, and they would be putting it in hand 
before long. They had got the business to do, and would do it 
before the end of the year. The diture on the ships and 
renovation of factories came out of reserve funds, but a smal] pro- 
portion was charged against revenue. 

The report was adopted, and a vote of thanks to the board and 
staff was passed. The chairman, in responding, paid a tribute to 
the excellent work done by the sea-going staff. 


Imperial Tramways Co. 


Brn G. Wurre presided at the annual meeting, held on Saturday at 
Bristol. He said that the report was of a completely satisfactory 
character. The Middlesbrough, Stockton and Thornaby Electric 
Tramways showed a net profit of £16,564, against £16,353, in addi- 
tion to which they bad added £1,400 to the Middlesbrough renewal 
fund. They had obtained powers to continue their existing system 
at Middlesbrough, and to run through the populous manufacturing 
districts of North Ormesby, South Bank, Grangetown, and Eston. 
The new Act included authority to convert from single to double 
the lines adjacent to the Stockton racecourse. After referring to 
the amount of stock the company held in the London United Tram- 


ways Co.—5 per cent. cumulative preference shares—he said that 


though, consequent upon heavy outlays upon capital account, the 
good round dividend of 6 per cent. fell short of that for 1903, he 
congratulated the directors of the London United on having made 
a profit of £120,000 last year, against £103,000 in 1903—about а 
fifth of which profit accrued to the Imperial Oo. in preference divi- 
dend. The net profit of the Imperial Co. for the year was £41,655, 
and after the 6 per cent. dividend on preference capital it was pro- 
posed to pay a dividend at the rate cf 10 per cent. on the ordinary 
stock, making 9 per cent. for the year. The company’s reserve fund 
now amounted to £121,871, apart from the ordinary share dividend 
fund of £40,000. The report was adopted. 


Bournemouth and Poole Electricity Supply Co.— 
The directors recommend a dividend on the ordinary shares at the 


rate of 7 per cent. per annum for the year ended December 21st, - 


1904. 


Northallerton Electric Light Со. — The annual 
meeting of the company was held on 22nd ult., Mr. John Hutton, 
5 IA The report mentioned in our last issue was 

opted. 


Metropolitan Electric Supply Co.—The directors 
recommend a final dividend for 1904 of 118. per share, making а 
total distribution for the year of 20s. per share, or 10 per cent., 
carrying forward £9,000. 


County of London Electric Supply Co.—After 
placing £20,000 to reserve for depreciation snd carrying forward 
about £5,000, the directors have decided to recommend a final 
dividend on the ordinary shares at the rate of 5 cent. per 
annum, less fax, for the half-year ended December 31st, making 
41 per cent. for the year. 


© е Ф 
Underground Electric Railways Co. of London.— 
An extraordinary general meeting has been convened for March 2nd, 
for the purpose of passing resolutions authorising the directors at 
their discretion to raise or borrow or secure the payment of any 
gum or sums of money for the p of the company, not 
exceeding £4,000,000, in addition to the amounts which they are at 
present authorised to borrow, &c. | 


Blackpool and Fleetwood Tramroad Со. —1 was 
stated at the company’s meeting at Manchester on February 23rd, 
that the company would go on with their appeal with regard to the 
rating of the line, which is claimed to be a railway, and, therefore, 
amenable to the reduced railway rating. The company intended, 
it was further stated, to take the appeal to the House of Lords if 
necessary, and if they succeeded it would mean а saving of £800 
per annum. 


Stock Exchange Notices, — Applications have been 
made to the Committee to appoint a Special Settling Day iv, and 
to grant a quotation to— 

Baker Street and Waterloo Railway Co.—Scri 
and partly paid) for £500,000 4 ре: Cent. Se rpeti e ord 
m to allow the following securities to be quoted in the Official 
BUB — 


" Bush Aluminium Co., Ltd.—20,000 4 per cent. funding certificates of £5 


Metropolitan District Ra'lway Co.—Further i a 
petual debenture stock, 1908. y urther issue of £200,000 4 per cent. per 


General Electric Co.— The transfer books of the 4 per 


cent. Debenture Stock of this company will be closed from 18th to 
3186 inst., both days inclusive. 


STOCKS AND SHARES. 


Wednesday Evening. 
Wirz the entry of March Stock Exchange markets are found in а 
more buoyant condition than they have been in at any time, so far, 
this year. The only real menace to the freshly-awakened confi- 
. dence that leads investors to the markets, lies, in our view, in the 
eagerness of borrower to take advantage of what the Liberal party 
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might call the flowing tide. At present, the public are taking new 
issues readily enough, but this appetite will probably be easily 
satiated, and one or two бағсов in the region of new Loans might 
lead to a check upon investment stocks all round. But just now 
the optimism continues, and again our lists display a reries of rises 
remarkable in their number for sections аё appeal almost exclu- 
sively to classes outside those of the speculatively inclined. 

Most of the dividend announcements and reports of the Electric 
Supply companies sre now available, the latest contributions of the 
former kind being those of the County and the Metropolitan under- 
takings. In both cases an increase isshown on the full twelvemonth, 
the County's 43 per cent.’ comparing with 4 per cent., and the 
Metropolitan’s 10 per cent. being 14 per cent. better than the 1903 
distribution. Metropolitan shares rore to 19 on the announce- 
ment, snd County's went up 1 to 92, the Preference being also 4 
better at 123. The Notting Hill report tells of substantial progress, 
and it will be wellif the Founders’ shares can be disposed of in some 
equitable way. Most of the dividends deducted from electric 
supply quotations last week have been wholly or partly recovered, 
e.g., Chelsea Ordinary, Charing Cross, Smithfields, West minsters and 
Kensingtons. Some irritation is felt at the way in which the 
Kensington Co. presents its accounts, and as the officials themselves 
appear to offer no objection to a change, it is difficult to see why . 
the figures cannot be shown in a manner more easy to be under- 
standed of the people. Urban Ordinary put on 1c at 53. 

London Electric Supply shares at 213 ате у, up, plus 5s. for the 
‘dividend, while the price is now єх. The Freference, too, rose to 6. 
The Miscellaneous section remains decidedly good, Callender's being 
another up at 11, India-Rubbers 10s. harder at 164, and Henley’s 
Preference having recovered the dividend of 2e. 3d. per share. 
Cromptons, exceptionally, are duller at 23, but Westinghouse Pre- 
ference have improved to 223. Babcock & Wilcox advanced to 
nearly 43. 

Notwithstanding the ec mewbat singular duet of approval from 
the financial papers upon the Lordon United Tramways report, we 
Кате no hesitation in again advising eales of the company’s shares, 
Ordinary and Preference; tbe Debenture stock may possibly be 
well secured. The Pall Mall Gazette elaborates the counsel we gave 
to this effect last week, ard rightly draws attention to the lack of 
provision for the future that is shown by the trifling carry-forward, 
the bagatelle of £5,000 styled “ Reserve Fund,” and the absence of 
any writing off for depreciation. Such procedure as this can have 
but one ending if it be pertisted in, and even at the risk of paselng 
dividends on both clames cf shares the directors should seize every 
cpportunity for making the provision alluded to. The Preference 
ehares are dull at 1C}, but, we understand, will be supported— for 
a time st any rate—at about that price, and the Debenture stock 
stands at 103, a fall of 1 per cent. Dealings in both kinds are 
inclined to become very nominal. 

Debenture stocks are being picked up in the Traction market 
with some eagerness, and British Electric First Debenture shows a 
point rise at 122. Perth Electric (W.A.) Debexture is better at 
1064, and there isa fair amount doing in Bath Electric 44 per cent. 
Debenture about 102. The company's Preferred O;dinary shares 
are 1j, and the 5 per cent. Preference stand at a pound. Anglo- 
Argentines advanced a trifleto 84 and the Preference to 52. Oal- 
cuttas are slightly firmer at 81 8. 

Electrio Railway issues mark little quotable change. City and 
South London at 454 is the fraction to the good, although the 
trafics give the stockholders but small encouragement. Central 
London Deferred is a point better at 83, and the Ordinary rose 1i 
to 943; while Districts have got to 42 again, Metropolitan Ordi- 
nary ie 96, Baker Street and Waterloo Debenture 2j premium, 
Great Northern and City Preferred 62. | 

At the National Telephone meeting on Tuesday, Sir Henry 
Fowler discreetly refused to prophecy whether there would be 
enough money in 1911 to return the capital in full. The market's 
valustion of Deferred stock has increased to 1123, a rise of. 1j, and 
the Preferred regained a point of its last wcek's drop. At 5j the 
Third Preference are j better, and j rise takes Chili Telephone 
shares to 68, Oriental Ordinary improved ү, to 176, Telephone 
securities having come strongly to the fore. 

In another long string of rises amongst Telegraph issues, the most 
noticeable feature is the consistent advance in West India and 
Panama varieties. The first Preference has again improved 10s., to 
9}, the Becond Preference } to 9 (which makes a £2 rise in а 
month) and the Ordinary у; to 1j. Eastern. descriptions are also 
firmer, Eastern Ordinary and Preference to the extent of a point 
apiece, and Eastern Extension shares 4 to 144. The Anglo- 
American Telegraph Co.’s trio advanced, Great Northerns added £1 
at 314, and West Africans 15s. at 83, the latter being, in con- 
sequence, of renewed attention to the Gold Coast. Globe Ordinary 
have not moved from 10+, but at 14; the Preference are 2s. 6d. 
better. 
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Imports of Foreign Electrical Apparatus. — The 
imports of foreign electrical goods and apparatus imported into 
this DLE January last, according to the returns just 
issued, 

December last, and £74,674 in the first month of 1904. 


a total of £76,396, which contrasts with £86,236 in 


INSTITUTION OF ELEOTRIOAL ENGINEERS. 


BOME POINTS ON THE BELECTION OF ELEOTRIO 
CABLES. | 
By Lr. B. ArxmS0R, M.LE.E, and C. J. Beaver, A. M. I. B. E. 
(Abstract of Paper read at Manchester, January 31st, 1905.) 
P" (Continued from page 333.) 


THE permanency of auch dielectrics as vulcanised bitumen is, of 
course, an important element; it is by many thought that they are. 
absolutely permanent, but they are so only relatively, as they all 
contain elements affected by various external agencies The action 
of the air gradually tends to oxidise and harden sach compounds, 
particularly if they contain free oils or other oxidisable materials. 
Acids met with in mines, alkalies in works of various sorts, and some 
soils acting on other elements of the composition, have other effecta. 

То ascertain the effect of various reagents representing actions 
likely to occur in practice, the following were chosen :— 

1. Copper sulphate 10 per cent., OuS0. 5 H,O. 

2. Ferric sulphate 10 per cent., 'Fe(BO,);. 

3. Ferrous sulphate 10 per cent. 4 Fe80,7H32. 

4. Sulphurous acid, saturated solution SOs, Н 

5. Hydrochloric acid 10 per cent., actaal HOL. 

6. Sulphuric acid, H,8Q,, 10 per ceat. by weight. 

In these solutions the three typical samples, A, B, O, were 
exposed for five uf | 

Bolutions 1, 2, 3, 4, practically had no effect on any sample ; in 5, 
sample B became somewhat harder ; in 6, all were slightly hardened, 
most markedly in the case of B. ' Oare must, therefore, be used in | 
adopting such cables, partioulariy «lass B, where acids ate expected 
to be met with. 

Oxidising agents were next tried as follows : — 

Oszonised ай, containing 0'4 per cent. О,О by volume, 17 days’ 


exposure 

nes 0. Baperficially hardened. В. Considerably hardened as a 
whole. 

Hydrogen dioxide (10 per cent. Н.О,). Five days exposure. 

A. Moderately hardened as a whole. В. Slightly more hardened 
than A. C. Only slightly hardened. 

Obromic acid (10 per cent. CrO,). Five days exposure. 

All the samples were attacked. Sample O best withstood the 
action of the chromic acid, Samples A and B were most severely 
attacked. 

Chromic acid (0°5 per cent. OrO,). 17 days’ exposure. 

A. Somewhat hardened as a whole. Surface not much more 
affected than body of material B. Hardened 1 through the mass. 
O. Superficially hardened. 

Potassiam per ERE (2 per cent. K,Mn:04) and sulphuric 
acid (1 се rt. Ha ) Five days’ exposure. 

' À and О. Little affected. В. Somewhat hardened. 

Potassium permanganate (2 per cent. Ka Mn, O,) and caustic soda 
(1 per cent. NaOH). Five days' exposure. 

All samples were severely attacked. 

The action of alkalies was next tried. | 

Oaustic soda 0'5 per cent. NaOH. 

A and B. Somewhat attacked and softened, became hard and 
friable on ‘washing and drying. C. Ditto, recovered fairly on wash- 
ing and drying. 

Sections were cut as thin as possible at ordinary — P 
and then squeezed out between glass slips till they were thin 
enough for microscopic observation. The resultant filme were 
examined, photographed, then exposed to the action of the reagent 
and again microscopically examined and photographed. 

The following are Mr. Blount's notes of the microscopical obser- 
vation of the effects of various reagents on the samples :— 

Bulphuric acid (10 per cent. H,30,). One day. | 

А. Considerably thinned. The attack not uniform, B. Attacked 
unevenly. О. Evenly thinned. 

Hydrogen dioxide (10 per cent. НО»). One day. 

A and O. General thinning, slight differentiation. B. Bome thinning, 
considerable selective attack. 

Ferrou: sulphate (5 per cent. FeSO,7H,O). One day. 

A and C. Slight uniform thinning. B. Section slightly thinned, 
some selective attack. 

Chromic acid (1 per cent. C10,). One day. 

A. Uniform change of structare. B. Considerably thinned. O. 
Very slightly thinned. 

Caustic soda (10 per cent, NaOH). One day. 

A. Bpecimen shrunken. В. Marked selective attack. О. Very 
slight thioning. | 

The results of these experiments show how certain agents not 
only have а surface action gradually thinning the insulating layer, 
but may, by selective action, be penetrating the mass. This latter 
effect would, of course, be enormously increased with cables carry- 
ing continuous currents and having earths on the circuit, on account 
of osmotic pressure forcing tne chemical ions through the dielectric. 
Such action would be, in some degree, the equivalent of electrolytic 
action in lead-covered cables, This is worthy of note, as the free- 
dom from such actiou is claimed as one of the strongest points in 
favour cf the vulcanised bitumen type of cable. 

The conclusion forced upon one is that to attain maximum 
efficiency in every respect, vulcanised bitumen compounds must be 
designed, made and applied with the greatest possible care. Бог 
instance, physical properties (such as resistance to decentralisation) 
must not be obtained by the sacrifice of chemical inertness. 

Fibrous Dielectric, Waterproof Sheathed.—This class of cable is 
cheap, and if well constructed of good materiale, is very efficient. 
Ita high dielectric strength and low specific capacity render it 
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eminently suitable for extra high-pressure work, and it can be 
designed (by saitable adjustment of the ingredients of the improg- 
nating compound) to give a high insulation resistance without 
(contrary to popular ideas) any deterioration of the dielectric, 
physically or mechanically. Such dielectrics have rather high 
temperature coefficients, and therefore engineers should be careful, 
in specifying insulation resistance, to state the corresponding 
tem ure also. 

‚ We are able to show in fig. 4 а curve illustrating the variation of 
insulation with temperature. Thie shows roughly the order of euch 
variation on a well-known type of paper cable. 
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It will be seen from the diagram that a paper cable which gives 
an insulation resistance of 500 megohms at 60° F. would only give 
100 megohma at 79° F., this being approximately equivalent to а 
variation of 10 per cent. per degree F. 
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Fig. 5. 


The weak point of this class of cable is that, however well the 
fibrous material is impregnated, it is always liable to more or less 
readily take up moisture from the atmosphere, whereby its insulation 
resistance is reduced. Hence the necessity of covering with a water- 
proof sheath of metallic or non-metallic composition. 

A few words as tothe protection of the dielectric when the paper 
is exposed for jointing, or trimmed for connection, may be advisable 
here. On comparatively small jobs, suitable terminal ends are often 
omitted, pure rubber, or proofed tape, or both, being frequently 
sabstitated therefor, Even in making joints, materials which are 
not waterproof for electrical purposes, are often used. Care should 
be taken that only such materials as are non-fibrous, and can be 
made homogeneous, sboald be used. 

+ The fibrous materials generally used are of two classes, vis., paper 
and fibre, the latter being usually jute or cotton, applied in the 


form of yarns, and afterwards impregnated. The former usually 
consists of Manilla paper, and comprises the great majority of cabl 
which are now made with fibrous materials. Б” 

The oils used are generally resin oile, or mixtures of, resin’ and 
resin oils, while Messrs. W. T. Glover & Co. use a compound mads 
from oils called “ Diatrine." — 

Engineers usually content themselves with specifying that pure 
Manilla paper must be used іс their cables. Manilla paper," toa 
paper maker or merchant, means a certain class of paper, in which 
one mill may make a dosen or more different grades, at prices vary- 
ing from 6d. to 3d. per lb. Only two or three of the dearest of 
tbem are made from pure Manilla fibre. 


. Fia. G.—EsSPARTO Grass. а, 


А combination of factors has resulted in large quantities of paper 
cable being sold and used in the past, containing small proportione 
of Manilla (and in many cases none at all), and large proportions of 
straw, esparto, chemical wood, and even mechanical wood. Samples 
of Continental and American cablea have been examined, in which 
chemical and mechanical wood papers were used entirely, and some 
German makers have gone so far as to maintain that chemical wood 
is preferable to Manilla. | 


Fic. 7.—STBAW. 


The chiet disadvantazes of the introduction of straw, grass, OT 
wood fibres in place of Manilla are as follows:— | 4 
(A) Lower dielectric strength and insulation resistance, an 

higher capacity. 
(B) Deterioration in strength and elasticity of the paper wher 
heated continuously or intermittently, and consequent brittleness. 
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(С) Danger of rotting in course of time, through the action of 
residual chemicals. 

(A) It bas been amply demonstrated by comparison of cable for 
10,000-volt working pressure of а first-class British firm, made with 
pure Manilla paper, with foreign cable, made for the same working 
pressure, &, the paper insulation of which contained chemical and 
mechanical wood only, that 70 per cent. greater thickness of the 
wood paper was required to obtain the same dielectric strength as 
tbe Manilla ; and that even at the increased thickness the capacity 
of the foreiga cable was not eo low as that of the British cable ; the 
Piden specific capacity being about double that of the British 
make. | 


Fig.6 shows esparto. The fibres are generally smooth, cylindrical, 
and uniform in diameter; the central canal is very small. On 
examining the paper containing the esparto under the microscope, it 


will be fouad to contain, in addition to the fibres, a certain number 


of serrated cuticular cells which are very characteristic. - 

Fig. 7 shows straw. The chief features of the fibre are generally 
similar to those of esparto. The pulp will also contain a number of 
serrated cuticular cells of more varied shapes and dimensions than 
those of esparto. A further distinctive feature of straw pulp is the 
presence in it of a number of lozonge-shaped ocells derived from the 
pithy matter attached to the inside of the stem. 

Fig. 8 shows chemical wood. The fibres are broad, flattened and 


Fic. 8.— CHEMICAL Woop. 


(B) The extent and rapidity of the deterioration of woody papers 
under the influence of heat is shown in fig. 5. 


It-will be seen that the strengths of 1, 2 and 3 аё the commence- | 


ment of the tests were, 7:9, 8'4 апа 5°9 kg. respectively. At the 
end of 12 hours the breaking чен were 6'7 kg. for the Manilla 
paper, 3°75 kg. for the chemical wood paper, and only 2:8 kg. for 
the chemital and mechanical wood paper 

The curves shown represent the average results of about 100 
separate tests on each class of paper, in some experiments carried 
. out by one of us some years ago. 

(C) The occlusion of the chemicals used in the preparation of 
straw, esparto, and wood fibres by the fibrous material is well known. 
The reason why this does not occur in carefully made Manilla is that 
the latter can be prepared with very little chemical treatment, and 
for cable purposes without bleaching, whereas in the former, very 
severe and drastic chemical treatment is necessary, and it is practi- 
cally impossible to free the fibre from every trace of the reagents 
used, 


Fig. 9.— MEcHaANICAL Woop. ; 0 


Appendix 2 includes a specificationtfor paper, which should safe- 
guard the interests of the buyer, 

The matter of testing paper for admixture with the woody classes 
of fibre is quite simple. The preparation merely consista in ex- 
tracting the insulating material with a solvent euch as benzol, 


boiling the paper in а weak alkaline solution, washing with water. 


and teasing out the fibres with needles, and mounting in the овоа] 
way in glycerine, or in а special reagent wbich by its differential 
action on various fibres colours them distinctively according to the 
саве to which they belong, thus aidingtthe,identification. described 

Ow, | 


Fig. 10.—MANILLA. 


smooth, with trancated ends, and are characterised by the presence 
of numerous pitted vessels ia the fibres. | 

Fig. 9 shows mechanical wood. The fibres are similar to those 
of chemical wood, but seldom appear in their entirety, owing to the 
severity of the mechanical process which they have undergone. 
The pitted vesssls are frequently even more. marked than iu the 
case of chemical wood pulp. | 

Fig. 10 shows Manilla. The fibres are smooth and regular, and 
have a wide central canal, though this is sometimes not very dis- 
tinctly marked. They are entirely free from any of the charac- 
teristios noted in the case of the above-mentioned fibres, euch as 
pitted vessels or serrated cuticular cells. 

It will thus be seen that the characteristic- forms of the fibres to 
be specially avoided are very definite and easy to identify. 

The impregnating compounds used by different firms vary con- 
siderably. From an electrical point of view they should be designed 
to have the highest possible dielectric strength and specific insulation; 
the specific inductive capacity should approach as nearly as possible 
to that of the fibrous material. As regards consistency, it should 


be plastic but not fluid. 
(То be concluded.) 


THE VALUE OF OVERHEAD MAINS FOR ELBOTRIC 
DISTRIBUTION IN THB UNITED KINGDOM. 
Ву G. L. ADDESBROOEE, 


Тнк discussion on the above paper was opened on the 23rd 
ult. by Mr. J. Gavrr, who expressed the opinion that the present 
was an appropriate time for bringing forward such a subject. He 
had several questions to ask the author in regard to the varying 
cost of overhead maine for different voltages; were the figures inclu- 
sive of wayleaves or diversions, and were more than three wires 
included ona pole line? He referred to a transmission line at 
Milan where 18 wires were used, in six groops of three each; 
normally, all the above wires were in use, but half were sufficient 
to carry the load, so that the other half could at any time be 
repaired. He thought that the cost of doubling an underground 
transmission line would not be so high as the author suggested, at 
any rate, if ducts were used and spares provided. Та England the 


.telegraph and telephone lines occupied the sides of the highways, and 


three-phase transmission lines, it in proximity, would cause induc- 
tive disturbances. The Valtellina Railway authorities had incurred 
considerable expense in connection with the above, but their trans- 
mission lines were not spaced well; the Milan transmission wires 
were symmetrically placed, and the groups of wires were rotated, 
as a Whole, at intervals along the line, thus neutralising inductive 
effecte. He went on to refer to the obstruction usually offered 
to the erection of overhead lines; local authorities aud private 
individuals being too frequently unreasonable in their attitude. 
Mr. R. 8. PogTHEIM, referring to the North. Wales Power Co.'s 
scheme, raid that its existence absolutely depended on the use of over- 
head transmission. It had powers to transmit some 10,000 н.р. at a 
pressure of 10,000 volte, and in some places the routes lay along 
public roads. About 60 miles of overhead wires were being put up, 
at a total cost of £40,000, as compared with a probable cost of 
£150,000 if placed underground. On the railway connected with 
the scheme, the overhead transmission line ran parallel with the 
railway and (in accordance with Board of Trade stipulations) 2 pole 
lengths from the trolley line. At Valtellina, the 20,000-volt trans- 


814 


THE ELECTRICAL REVIEW. 


[Vol 56. No. 1,423, Manon 3, 1905. 


mission lines were on the same poles as the trolley wires; they had 
had no accidents, while the N.E. Railway, on its third-rail system, 
had had many. The North Wales Оо. bad experienced no trouble 
with either the Post Offioe or the Board of Trade. f 

Мт. O. P. BPAnxs expressed the opinion that the author was 
hardly fair in blaming legislation for the poor progress made in 
overhead transmision work in this country. Like other nations, 
we started to distribute by means of overbead wires in tbe early 
days of electric lighting. In 1888,an Act of Parliament required 
that overhead distribution should be discontinued, and as this over- 
head work was in the towns, the prohibition seemed justifiable. The 
real veto under the 1888 Act was that of tbe local authority. Under the 
Power Companies’ Bills, permission could be obtained to put up over- 
head wires if desired, but apparently the companies had not moved 
intbe matter. In hisopinion, wayleaves were the greatest difficulty 
in connection with overhead work, and the solution was to utilise the 
main roads, avoiding P.O. routes. He bad recently erected some 
miles of overhead transmission, and experienced little difficulty in 
the matter of wayleaver. 

Mr. H. M. Kensrr, discussing the question of wayleaves, said 
that one obstructionist might result in altering an entire route. 
Poles were а nuirance in the centre of a field, especially if the latter 
were а ploughed опе; and the rent asked might be as high as £1 per 
pole, with an average of about 84. per pole. 

^. Mr. A. BroguENDAL referred tothe many difficulties encountered 
in this country in connection with overhead transmission work. He 
instanced the case of a colliery installation which was abandoned 
owing to the promoters not being allowed to utilise high pressure 
апа overhead transmission. In Nortbern Bohemia, both the above 
were in general use by colliery owners, r ad crossings being pro- 
tected by netting, and telephone and tc'rzraph circuits by fuses. 
In his experience he had only once com: across a breakage of an 
overhead transmission wire, and no damage resulted. In a 
Continental transmission with which he was acquainted, the line was 
34 miles in length, and the working pressure 21,000 volte, bat only 
three transmiesion wires were used. There had only been one 
accident on thie line, and that was due to a sparrow fiying into a 
lightning protector and causing a sbort circuit. In practice he 
found the Warts type of lightning arrester very successful, and 
trials of а horn-type arrester with magnetic cut-out were also 
favourable. Tbe author's reference to the protection afforded to 
overhead lines by the law, was very interesting; in а case on the 
Continent, he had found it more efficacious to refer defaulters (who 
were mostly juvenile) to the parson and schoolmaster, rather than 
to the policeman. 

Mr. F. Poor nr, after reading the paper, formed the conclusion that 
tbere was & bad time in store for cable makers; there would, 
however, still be distributing networks in the more populous places 
and in small towns, which, but for overhead transmission, would not 
be inta position to obtain a supply at all He considered that 
faults in overbead lines would be much more easily repaired, even 
if there were more of them. The unsightly appearance of a pole 
line was usually a very serious objection, as the Post Office autbori- 
ties had found out recently, when trying to put up a telegraph line 
through Epping Forest. He suggested that pitch pine poles would 
last as long as creosoted ones, and look far better; the creosoted 
poles could not be painted, as suggested by the author. 

After a few remarks from Mr. LEON GASTEB, : 

The author replied to the discussion. The variation in cost with 
different pressures, referred to by Mr. Gavey, was due to insulators, 
fittings, &c, and higher poles. The tables given in the paper were 
for three wires on one pole. He found tbat a large proportion of 
such lines only had three wires and depended on them, but they 
could add extra wires very cheaply if wanted. In connection witb 
a South Staffordshire coal mine, in which he was interested, it was 
desired to take a supply of energy from a power company, whose 
mains lay some balt a mile away. The company asked some £400 
and an interest guarantee for making the connection (which was 
for 100 Kw. in the first instance), and this cost would probably be 
doubled when further power was required. The author compared 
thie with the cost of a pole line, greatly to the advantage of the 


latter. Io America it was the habitual practice to run telephone 


signalling wires on the same poles as the transmission lines, and no 
trouble was recorded from induction or other electrical caus In 
connection with Mr. Portheim's remarks, he was surprised to hear 
that н.т. transmission lines were allowed on the main roads in 
Wales. Despite Mr. Sparke’s views as to there being a mistaken 
sentiment in the paper, he affirmed that there was strong resistance 
on the part of the B. of T. to overhead transmission, on principle, 
and when it came to putting things into practical form. In the 
matter of wayleaves, it should be noted that spansof 150 or more 
yards were now easily obtained with stranded cables, and this, of 
course, decreased the number of poles very much in comparison 
with the earlier lines. Aluminium he did not think suitable for 
long spaus on account of its poor tensile strength. 

After a few remarks from the aathor on the laws of expropriation, 
Mr. PATCRELL moved a vote of thanks for the paper, suggesting 
that, after reading it, the local authorities might come round 


to the conclusion that the public roads were made for overhead 


lines. : 


Customs Duty in France.—It has recently been de- 
cided to levy a duty on electric measuring instruments introduced 
into France. The duty ів established in the following manner:— 
Above 2,000 kg., 35 fr. per 100 kg.; from 1,001 to 2,000 kg., 40 fr. 
рег 100 kg.; from 701 to 1,000 bg., 45 fr. per 100 kg.; from 1 to 
200 kg., 60 fr. per 100 kg.; less than 1 kg., 75 fr. per 100 kg. 


m 


THE PROPOSED ELECTRICAL EXHIBITION. 


AT the Hotel Cecil, on Monday afternoon, a meeting of representa- 
tives of electricity supply compsvies and municipal electrical 
undertakings was held. Mr. W. Н. Patchell (Charing Cross and 
Strand Electricity Supply Corporation) was elected to the chair. 
In the course of his opening remarke, Mr. Patchell said that he had had 
a good deal to do with the exhibition movement. It had been felt that 
the Institution of Electrical Engineers had not done what it ought 
in the matter. He was not speaking on behalf of the Council, but 
the Council was asked last autumn from four different quarters 
whether it would support an electrical exhibition. Its reply was 
to the effect that it did not see ite way to recommend the Institu- 
tion to extend ite patronage to an exhibition promoted by a single 
individual, or group of individuals, working with a view to private 
gain to themselves. Later, after meetings at his (Mr. Patchell’s) 
office, it was thought that an electrical exhibition depended mainly 
on the exhibitors. They, as supply engineers, were very keen to 
get an exhibition. The pulse of the supply companies was felt, bat 
they did not quite know how the municipalities stood in regard to 
the matter, though it was considered that they could buy a 
few thousand tickets, and send their ratepayers up to the 
show. There was no hesitation as to an exhibition being neces- 
sary—a really big or epoch-marking one. The object of this meeting 
was to hear from the Electrical Manufacturers Association how the 
matter stood with them, aud just what sort of support they wauted 
the supply engineers to give. 

Mr. Davenport, the secretary of the National Electrical Manu- 
facturers' Association, then explained to the meeting that he kaew 
nothing about electricity —he only knew business. There would be no 
promotion money, and if there were profit a part of it would be 
returned to the exhibitors and the remainder handed over to a 
benevolent fand. They thought tbat they should be helped by the 
supply authorities in the form of donations—or in some other 


form by those who were afraid of surcharges by the L.G.B. A 


number of municipal and other engineers had written to say that 
they favoured the idea of the exhibition because they believed it 
would benefit them, and one Council had made up ita mind to drop 
a small proposed exbibition in order to take part in the large one, 
asit would have a lasting benefit for the electrical industry. None 
of the correspondence threw cold water on the project. After 
farther comments from Mr. Davenport, 

Mr. Patchell asked whether the heavy manufacturers showed 
signs of exhibiting, or only small ones? They, as supply engineers, 
must, presumably, ran the risk of private installation plant baing 
shown. Was it to be a consumers’ show or otherwise? ' 

Mr. DAyENPORT said that the big firme were coming in. Seventy, 
including some large firms, had already done so. The purpose of 
the meetiog was to get financial help, for the managers must not 
feel that they were spending money out of а loss. They must have 
plenty of money; £3,000 would be tufficient, either in ticket money 
or some other form. In regard to tho proposal that one member of 
the executive should be a representative of the electrical Press, at 
the request of the Press that nomination had been withdrawn, and 
it was now suggested that it should be given to the Municipal 
Electrical Association. 

Mr. FULLER (Falham) said that there was a difficulty of getting 
any municipal money spent for this purpose because of the question 
of surcharges; but it might be possible to spend the money on 
tickets, and charging it up as advertising expenditure. A later 
speaker suggested charging the tickets to stationery, а remark 
which called forth the rejoinder that no doubt the supply representa- 
tives would be able to find some way or other out of the difficulty. 

Mr. Соттлм (Hampstead) thought it would be difficult to p 
blood out of а stone when they had the L G.B. behind them. His 
own Committee had discussed the question of a local exbibition, 


but they could net get a suitable hall, and they said that they had 


not power to vote any money whatever. Whether they had power 
to vote money for tickets he did not Коом. . 

Mr. Baynes (St. Pancras) said that his Council would support the 
idea so far as they could legally do so. They bad decided to hold 
an exhibition of their own, but he did not think that they would 
now carry tbat into effect. 

The Dover engineer said there had been no opportunity of sub- 
mitting the matter totheir Council, so that he could not pledge their 
support in any way. An exbibition was very desirable, bat he 
could not get away from the fact that they were away from London 
a little distance, and he could not see how they were going to get 
any great benefit from it as compared to a local exhibition. A 
local exhibition might be visited by anything above 20 per cent. of 
their ratepayers, but an exhibition in London would be anything 
below 1 per cent. If Dover people came up to London they might 
see some nice effects and exhibite, but they might naturally consider 
that these things were all very well for London, but “зге cannot do 
them in Dover." Their own local exhibition from their own local 
supply would show them what they were capable of doing in their 
own houses. 

The meeting then proceeded to the election of the supply repre- 
sentatives on to the committee, and the following was the result :— 

Mr. Cunliffe Owen, of the Metropolitan Electric Supply Co. 

Mr. W. H. Patchell, of the Charing Cross and Straud Co. 

Mr. 8. Dobson, of the St. James’ and Pall Mall Co. 

Mr. В. W. Baynes, of Bt. Pancras. 

The municipal works will also be represented, as already stated, 


Љу the M. E. A. representative. 


It was announced that the exhibition will take place from 
Beptember 24th to about the same date in October. 

The Secretary of the Manufacturers’ Association will shortly be 
communicating with supply station authorities, stating the pos! 
of the matter, and asking what support they are prepared to give. 
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THE CONVERSION OF A TELEPHONE 
EXOHANGE FROM- THE MAGNETO TO 
THE CENTRAL BATTERY SYSTEM. 


we * я 
D 


"By B. 8. COHEN. 


(Continued from. page 291 у 


Waist the exchange ів under construction, the outside 
engineering and the instrument-fittiog departments vill be at 
work. 

The work to be done by the former will vary according to 
the existing conditions. If the subscribers lines are already 
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à it vill — be — to 
divert the ducts and cables into the new 
premises, making the diversions in guch a 
manner that the existing cables leading 
into the old ссе are teed or looped 
into the new cables, and can be cut away 
from the latter when the changeover 
is effected. 

If the system is an overhead one, and 
owing to wayleave difficulties it is quite 
imposible to put the wires underground, 
tben the only alternative is to put as many 
of the open wires as possible into aerial dry- 
core cable, 

For underground work, the modern 
tendency” is to use cables with & large 
number. of pairs, 306-pair cables, and 
considerably over, being quite commonly 
used, For conduits, glazed earthenware 

pipes, laid in cement or cement blocks, 
are probably the most satisfactory. 
distribution from the termination of 

cables to the subscribers’ 


is is generally effected Бу ‘means 
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of open wires, and with  properly-designed system the 
aim ahould be to keep the length of the open distributing 
wires to а minimum consistent with reasonable expenditure. 
With an underground system already existing, the new cables 
will be either lopped or {еей in, the method adopted depend- 
ing on the distance’ between, the old and new exchanges, and 


the position of the new exchange with respect to the heaviest 


cable routes, 
Figs. 4 and 5 show. arrangements of the cables generally 
adopted when the new exchange i is quite close (within a conple 
out one). In the first arrange- 
ment tee. joints are made, and in the second tbe cables are 
looped in. It will be seen from the drawing that the opera- 
tions at the change-over are simple, it merely being necessary 
to disconnect the old exchange by inserting 
wooden plugs into the test jacks, The old leads 
can be cut away after the opening of iss new 
exchange. . When, fig. 5 is. adopted, the old 
exchange can be immediately disconnected by 
. Cutting away the temporary cross-connections at 
the new exchange, and the old cables can be 
recovered without interfering with the live cables. 
With the teed-in system, however, the live teed 
jointe have to be stubbed. On the other hand, 
the looped-in system is not so economical їп 
cable. Farther details of the change-over will be 
described later.on: When the new. exchange is 
some distance from the old one, and is on the 
heaviest side of the routes, as it should be if 
ite position is an improvement on that of the old 
exchange, а modification of the looping-in method 
must be employed. 

Fig. 6 illustrates this method. The cables 
passing the new exchange are cat into and cables 
leading both in and out are brought on ‘to the 
main frame. The subscribers to the right of the 
new exchange have thus had their lines-short- 
ened and the | lengths of cable between the old and 

, new premises will be used temporarily for main- 
taining the circuits through to the old exchange, 
and when the change-over is made are available 
for bringing in the circuits to the left of the new 
exchange. -To illustrate this, two lines are shown 
on the drawing, viz.: Nos. 840 and 300, of 
which 840 is assumed to be a subscriber to the 
right of the new exohange, and 300 is one to the 
left of the old exchange. The cable carrying tbe 
line in from 840 is terminated on a pair of 
horizontal terminals on the main frame in the new 
exchange and cross-connected to the pair of 
arresters in connection with No.. 840 line inside 
the new exchange, and it is assumed that the line 
out from 840 to the old exchange will be 
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manent wires in order tbat they may be readily identified, 
are cut away in the new exchange; 300 and 840 will 
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then be working through to the new exchange. The 
permanent connections are also shown in fig. 6. It will 
be realised that great care must be taken in planning this 
method out. The leading-in cables from the pothead joints 
to the horizontal side of the main frame are generally 
made up оѓ 22 8.W.G. wire, insulated with a combination 
of silk and cotton, and protected by a lead covering. 
They are made with a similar number of pairs to the cables 
to which they are joined, and аге very compact; thus the 
306-pair size is only 2 in. overall diameter. 
| (To be concluded.) 


Sydney Tramways,—Abont the middle of January the 
cable-car was run here, and the electric cars were introduced on 
the King Btreet section. | 


THE FUTURE OF RAILWAYS. 


By PHILIP DAWSON. 


(Continued from page 288.) 


Advantages of Electric Traclion.— In addition to the fact - 
that the high acceleration demanded for the proper 
operation of suburban traffic can only be obtained from the 
use of electric power, there are several furthér advantages 
possessed by the modern method of traction which render it 
greatly superior to steam haulage. Steam trains have to 
carry their own power, i. e., a locomotive must not only be 
able to haul a certain weight of train, but it must carry coal 
and machinery to copsume the same and convert its beat 
energy into tractive energy en roule, and a steam locomotive 
is à most uneconomical instrument for transforming heat 
into work for traction purposes. This adds to the weight 
of the train, and greatly increases the weight. 
to be hauled per passenger. On an average it 
will probab'y be found in the case of suburban 
trains that the locomotive weighs over one- 
third of the total useful weight of paseenger 
coaches hauled. 

In the electric system the heavy locomotive 
is replaced by a comparatively light motor-car, 
and energy is generated under the most 
economical conditions at a central power station 
from which it can be transmitted many miles 
with but slight loss. 

The wear and tear of the permanent way, 
particularly at junctions, is considerably less 
with electric than with steam traction, as the 
former obviates the rolling and pitching 
which occur with steam locomotives due to the 
movement of their reciprocating parte. 

Electric trains with two or more motor- 
cars on the multiple unit system have the great 
advantage of distributing the weight of the 
train more evenly over the track, and the 
larger number of driving axles lessens the 
load on each driving wheel. A steam loco- 
motive has to be heavy enough to give sufficient 
weight on the driving wheels to haul the 
heaviest trains up the steepest gradients at 
the highest required speeds. This concentra- 
tion of the weight is very detrimental to the 
track, and the bad effects are accentuated by 
the pounding action caused by the reciprocating 
motion of the engine. 

For the same weight on the driving wheels 
an electric motor can exert а much greater 
tractive effort than а steam engine. This is 
because the electric motor exerts a constant 
torque upon the driving wheels, whilst the steam 
engine does not. Їп the cuse of steam loco- 
motives the ratio of the maximum tractive 
effort to the weight on the driving wheels 
is not much above 16 per .cent, whereas 
experience has shown that with electric traction 
the tractive effort may be 25 per cent. to 30 
per cent. of the maximum load. 

The cost of operating electric trains, as 
compared to steam trains, can be reduced by 
taking advantage of the fact that only one 
man is required, that is to say, only a driver instead 
of both a driver and a fireman. The Board of Trade should 
take no exception to this, as should the driver be incapacitated 
in any way, the method of control employed automatically 
brings the train to a standstill. | 

Electric traction is much more flexible than steam, and 
trains can either be split up into units: of one or two cars or 
joined up into trains, the length of which is only limited by 
the length of platform available. 

There are other advantages, but the crowning one is 
certainly the much higher average speed due to rapid accelera- 
tion and the economy of power and labour, as well as the 
reduced cost of production which is everywhere effected. 

An incidental advantage in favour of the electric motor, 
as compared to the steam engine, is that the former, besides 
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having far lees internal friction, can stand an amount of con- 
tinuous service and hard usage which would be impossible 
with the latter. 

A most important benefit resulting from the use of electric 
traction is the diminution of the present difficulties due to the 

lack of accommodation in termini. Mr. Aspinall, the 
general manager of the Lancashire and Yorkshire Railway, 
has stated that the recent electrification of the line from 
Liverpool to Southport will not only double the carrying 
capacity of the line, but will also practically double the ter- 
minal accommodation. How this is brought about is easily 
seen when we consider the time wasted at present in getting 
a steam train out of a station after it has once entered. 
First the line has to be cleared to allow another locomotive 
to back on to the train in readiness to take it out, which it 
does, Then before another train can be brought in, the line 
has to be cleared again, so that the original locomotive 
which brought in the first train cap run out. These various 
manceuvres occupy a considerable amount of time, besides 
necessitating a considerable araount of siding accommoda- 
tion, not to mention possible blocking of other lines by 
the steam locomotives constantly running out and backing 
on to the trains. The operation of running а train into a 
station and getting it out again takes, in most cases, from 
5 to 7 minutes. 

Contrast їн with what cau be done in the case of a 
double-endea »lectric train. The train runs into the station, 
the driver walks from one end of the train to the other, and 
it is ready to start ont again in from 14 to 2 minutes 
after its arrival. It should be possible to save at least 
4 minutes on each train entering and leaving a terminus, 
and naturally this would enormously increase the terminal 
facilities and prevent much of the congestion which is such а 
source of trouble and difficulty under present conditions. 

The above are а few of the advantages to be obtained 
from the adoption of electric traction upon suburban 
lines, The application of electricity to main line traffic is 
quite a different matter to merely electrifying suburban lines. 
However, it is obvious that, other things being equal, the 
most advantageous system of electric traction for suburban 
lines is the one which presents the greatest possibilities of 
ultimate extension to main line working. 

Results of Railway Electrification.—A large amount of 
valuable data which are quite applicable to the conditions 
which would have to be met on our railways, have been 
supplied by interurban and elevated electric railways in 
America, which operate trains of two and more carriages. 
From these can be obtained much useful information as to 
speed, number of passengers to be conveyed, weights to be 
handled, type of motor required, cost of locomotive power 
per ton, cost of generating and distributing power and the 
load factors obtainable. 

Although electric traction both on railways and tramways 
was first applied in this country, the strides made in America 
have been so rapid that, as in tramways 10 years ago, 
America was far ahead of Great Britain, so now, in the 
installation of high-speed elevated and inter-urban railways, 
America is the country to which we have to refer in 
order to ascertain what may be expected from the electrifi- 
cation of suburban railways in the United Kingdom, both 
as regards increase in traffic and operating expenses, cost of 
maintenance and probable net receipts. 

It was urged by many people that American experience in 
electric tramways would be of no use in this country, on 
account of the different conditions under which they would 
operate, but results have shown this contention to be 
incorrect. Therefore, there should be still less hesitation 
in drawing on the experience of America in the matter of 
electric railways, since in this case the conditions in the 
two countries are much more nearly parallel than was the cage 
with the tramways. 

It is impossible to emphasise too strongly the fact that 
good and cheap travelling facilities create traffic. It is quite 
trne that competing tramway lines, when electrified, have 


decreased the number of passengers carried by the railways, 


but it erroneous to suppose that the, bulk of the traffic of 
the tramways has been filched from the railways in this way. 
By far the greater portion has been created, and it an 
entirely new traffic which has hitherto been lying dormant. 
This was amply demonstrated by the electrification of the 


Manhattan Elevated Railway, which resulted in an increase 
of 20 per cent. in the passengers carried, and 28 per cent. in 
the net revenue, over what has been done under steam con- 
ditions. The result is a particularly convincing procf that 
traffic can be created, since, as a steam road, the line was 
operated under most favourable conditions, and it did not 
seem possible for it to carry any more passengers than it was 
doing then. 
English railway companies have progressed very consider- 


ably of late. The track construction is probably better than 


any to be found in the world, and the locomotives, signalling 
apparatus and rolling-stock are, as far as steam traction is 
concerned, beyond criticism. At the same time, as already 
pointed out, the competition of electric tramways, and the 
demands of the public for increased facilities of locomotion, 
require а development on entirely new lines. As trustee to 
many millions of the public money, it is evident that no 
railway company can take any action involving considerable 
expenditure and the adoption of a novel system, except with 
the greatest care and the most careful investigation. 
Necessarily, the railway companies would prefer to be 
perfectly certain of the resulta before taking any important 
Steps, and to know what has been achieved financially by 
electrification of other lines. The figures of coat of operating 
and receipts on the tube lines and on the Liverpool Overhead 
are very instructive, but at the same time, owing to the 
different conditions under which they are constructed and 
operated, their results cannot be absolutely applied to this 
case. It will be some years yet before reliable information 
is available of the results obtained on the Lancashire and 
Yorkshire and North-Eastern Railways; and therefore the 
experience of the Mersey Railway, corroborating as 
it does in principle the statements I have set forward, is 
most useful. The conversion of the Mersey line was taken 
in hand, and was in p during 1902, and was com- 
pleted in May of 1908, and therefore it could hardly be said 
to have got into full working order during the latter half of 
that year for which accounts were available. Under these 
circumstances, it is not necessary to go into these accounts 
in detail, but it is interesting to note that the three-minute 
service which they installed caused their train mileage to be 
increased from some 155,000 miles to over 401,000 miles in 
six months, and that this result was justified is shown by the 
fact that the number of passengers increased from 2,844,708 
to 4,158,777, and the results show that the traffic was 
almost entirely made up of first and third-class passengers, 
the second-class having to be greatly diminished, as might 
have been anticipated. 

Similar results have been obtained on some of the branches 
of the New York, New Haven, and Hartford Railways, 
U.S.A., which have been electrified. The figures given by 
Col. Yorke in his report on his visit to America, show that 
the traffic owing to electrification increased by amounta 
varying from 30 per cent. to 189 per cent. on the different 
branches, 


'The results consequent on the electrification of the Milan 
Varese line of the Mediterranean Railway Co. are no less sur- 
prising. © For six months ended June, 1908, the total 


number of passengers carried was 2,977,812, During the 
whole year 1900, when the line was entirely operated by 
steam, the total number of passengers carried was 2,768,541. 
Hence, even assuming that the results of the second six 
months of 1903 were only equal to those of the first, instead 


. of superior, a8 would most, probably be the case, we have, for 


the whole year, а total number of passengers carried of 
5,955,624 ; an increase of 3,187,083 passengers, or 115 per 
cent. increase on the number carried during the year 1900. 
The evidence given before the Royal Commission con- 
clusively demonstrates that the solution of the London traffic 
problem is to be found in the development of the suburban 
service of the existing railways in conjunction with each 
other, and with existing and projected tube lines, surface, or 
shallow conduit lines. Some idea of the traffic to be handled 
as regards this portion of London may be obtained from the 
evidence given before the Royal Commission, that there are 
600,000 passengers brought in and taken out per day, and 
that this figure only include the “regular” fares, that is to 
say, those who come in the morning and spend the day in 
London and go back at night. If we take into consideration 
the number of people who do not spend the day in London, 
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but who only go in for a time either for pleasure or business, 
it means that as regards the central area of London, over 
three million passengers a day have to be dealt with, and it is 
to be noted that these figures do not include passengers coming 
from the West End, of which there is a large number. | 

In estimating the probable traffic resulting from electri- 
fication, it must be borne in mind that the present number 
of passengers is little or no criterion as to what will be done 
with an improved service, which will undoubtedly create в 
very large volume of entirely new traffic. The question of 
the probable shopping and pleasure traffic which would 
grow up has been treated elsewhere, bnt in connection with 
what has been said concerning suburban inhabitants coming 
to town for theatres, it is interesting to note that it was 
stated in evidence before the Royal Commission that in the 
central area of London there are over 125 theatres, having 
а seating capacity of 120,000 people. In addition to this, 
new places are constantly being built without any apparent 
detriment to the success of the existing ones. 

There i8 а source of traffic which should be by no means 
overlooked, viz., pleasure traffic other that the theatre traffic 
which has been mentioned earlier. In America а very large 
volume of traffic has been created by properly exploiting 
pleasure grounds, and there is no reason why the same should 
not be done in England. Thus the Crystal Palace, which 
at present does not receive the amount of attention it 
deserves, might, with proper transit facilities, become a very 
considerable source of revenue. 

It is not too much to say that the Crystal Palace, with its 
imposing building and fine and extensive grounds, might be 
made to become опе of the most popular pleasure resorts 
of London, and attract an annual attendance hitherto 
undreamed of. 

Electrification would result in people living much further 
from London than they dare do now, and there would be 
nothing to fear from tramway competition in this service ; 
in fact, for any distance of, say, five miles. The maximum 
schedule speed of electric tramways does not at present 
exceed 10 miles an hour, and thus the journey would take 
30 minutes. The electric train, on the other hand, could 
easily average 25 miles an hour, if not more, and would per- 


form the journey in 12 minutes, thus effecting a saving of 


18 minutes per journey, or 36 minutes per day. 

It is important to note that the City of London is far 
better served in respect to the location of termini than any 
of the large cities on the Continent and in America. In 
many of the latter the stations are some distance from the 
centre of business, and hence the railways are considerably 
handicapped in the matter of bringing passengers from the 
suburbs and depositing them at the points they wish to reach, 
and consequently the bulk of traflic is handled by tramways. 
But as pointed out above, this is not the case in London, 
where the suburban lines, if electrified, would be in an 
excellent position to meet all the requirements of the 
situation. 

Comparison of Cost of Electric and Steam Working.—The 
driving of a steam locomotive requires a high degree of 
technical skill, hence the cost of wages is considerable, and 
it is not advisable to economise in this item, because the 
efficiency of the locomotive depends so largely on the manner 
in which it is handled. The cost can be largely reduced 
by electric traction, since the work is simpler and easier, 
and can be done by one man in place of two. 

The steam locomotive is not only expensive to operate, 
but also it costs a great deal in repairs, which are naturally 
much greater than they would be in the case of the plant 
installed in a generating station. The use of forced draught, 
the constant changes in the temperature of the fire-box and 
tubes owing to the momentary inrushes of cold air, and the 
exposure to dust, dirt and wet, are all detrimental to economy, 
and there is a constant liability of dust being drawn into the 
valve chesta. 

Steam locomotives are not efficient except when operating 

at full power and at high speeds, and hence, Ше majority of 
thetime they are working at a very low efficiency, especially 
when operating a suburban service, This is not the case 
with electric motors. 

Às already mentioned, the dead or useless weight per 
passenger hauled is considerably reduced by electric traction, 
with a consequent saving in cost of power and also the cost 


of working it practically proportional to the ton-mileage, 
instead of being nearly independent of it, as is the case with 
steam locomotives. "There is also an economy of power 
whilst coasting, braking and stopping, which is quite un- 
attainable with steam power, and on a suburban system this 
means a considerable saving, since the stops are so frequent. 
The amount of fuel consumed by a steam engine whilst 
stopping at stations is not much less than the consumption 
when running. 

There is great difficulty in comparing the cost of working 
of steam and electricity trains, because with the former the 
cost varies almost directly as the train mileage, and not as 
the ton mileage, whereas the latter depends almost entirely 
on the ton-mileage. This is where the advantage of electric 
traction comes in, because it permits sLort, small-capacity 
trains to be run at а low cost during the hours of light 
traffic, the size of the trains being suited to the demand. 
Also the electric service enables a far higher schedule speed 
to be maintained. Оп the Metropolitan District Railway as 
at present operated by steam, the maximum schedule speed 
possible is 13 miles an hour excluding stops, with stations, 
on the average, half a mile apart. After electrification this 
speed will be able to be raised to 16 miles an hour including 
stops. . 

When we investigate what the probable cost of operating 
electric trains is going to be, we can base our figures entirely 
on ton-mileage, since, ав stated previously, the locomotive 
cost of an electric train is practically proportional to the ton- 
mileage, which is not the case with steam trains. 

It must be noted that experience has shown that with 
electric haulage repairs to coaches are smaller than with 
steam haulage, owing to the lesser wrenching at starting, 
and consequent less severe strain on the cars, due to the 
constant torque of electric motors and the multiple unit 
system, which does away with the necessity of exerting all the 
draw-bar pull from one end of the train. 

The following figures of the Mersey Railway may be of 
interest: 

Worxina Costs or Mersgy RAILWAY. 


Stean: service Electric service 


per train-inile. per train-inile. 
Maintenance of permanent way fos 3˙9d. 168. 
Locomotive and generatiog power ... 11˙3d. 5˙2d. 
Traffic expenses. d iss -— 1354, 73d. E 
Cost of ventilation ea ns 3 4d. 02d. 
Cost of pumping : 4'85d. 1:54. 
Total working expenses pa u 41 2d. 18 2d. 
(To be continued.) 
THE TELEPHONE AGREEMENT. 


THE following are abstracta of the schedules attached to the agree- 
ment set forth in our last week'a issue, page 298 :— 


Tug First SCHEDULE 


Defines the areas where the licence of 1584 has been extended 
beyond December 31st, 1911, viz. :— 

Glasgow, extended to December 3186, 1913, by agreement of 
July 8th, 1901. 

Portsmouth, extended to June 30tb, 1926, by agreement of 
August 11th, 1902. | 

Tunbridge Wells, extended to April 30th, 1925 (subject to deter- 
mination by Postmaster-General on December 3let, 1911, under 
agreement of October 10th, 1903), by agreement of August 11th, 
1902. 

Swansea, extended to December 31st, 1920, by agreement of 
Beptember 27th, 1902. 

Brighton, extended to April 30th, 1926, by agreement of May 
16th, 1904. 


TEE BECOND ScCHEDULE.—CoMPETITIVE EXCHANGE AREAS. 


Abergavenny. Merthyr Tydvil. 

Bridgend. Newcastle-upon-Tyne (with 
Brighton. Gateshead). 

Briton Ferry. Newport (Monmouthshire). 
Cardiff. Ponty pool. 

Glasgow. Pontypridd. 

Hull. Portsmouth. 

London. Swansea. 


THe THIRD SCHEDULE.—S8PECIFICATION AND RULES АВ TO PLANT. 


1. In this Schedule the term Exchange Subscriber's Circuit“ 
or “Circuit of an Exchange Subscriber” means the wires and appa- 
ratus connecting a call office or a subscriber’s office (whether on ап 
exclusive line or a party line) with an exchange, and the term 
" junction circuit" means the wires and/apparatus which connect 
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any two excbanges in the ваше exchange ares or an exchauge and 
a prescribed post cffice in the same exchange aren. 

The term “tet cable" means a telephone dry-core cable, the 
wires of which bave a loop resistance of 88 ohms per mile and an 
average mutual electrostatic capscity of 0:054 microfarad per mile 
between wire and wire of each pair and an average insulation of 
not less than 200 megobms per mile between wire and wire of each 
pair, all measurements being made at 60° F. 

The term “test iostraments” means common battery instruments 
fed by a battery, of 22 volts through a circuit which, except so far ав 
it consists of exchange apparatus and subscribers' instrumenta, shall 
have a resigtance of 300 ohma (all being in accordance with the 
specification aud diagram identified in duplicate before the execu- 
tion of this agreement by the signatutes of the engineer-in-chief to 
the Post Office and the engineer - in-chief to the company). 

2. (1) All circuits, whether exchange subscribers’ circuits or 
junction circuits, shall be metallic. 

(2) All circuits, when used for speaking on local exchange lines 
or through to a trunk circuit which itself is free from disturbance, 
shall be free from indactive or other disturbances. 

(3) All circuits shall be so arranged, that each exchange sub- 
ecriber sball be unable to overhear what passes on any other than 
his own circuit or those to which it is joined through. 

3. The use of iron conductors sball not be permitted in any por- 
tion of a circuit, 

4.—(1) All buried cables shall be efficiently protected by iroh 
pipes, or by ducts of giazed earthenware laid in concrete, or by 
cement blocks thoroughly matured, or by such other means as the 
Postmaster-General may approve before the cable ie laid. 

(2) Cables in subways or tunnels shall be supported in such a 
manuer as to prevent fractare of the lead covering. 

5.—(1) Distributing wires (that ia wires from a distribution point 
to exchange subscribers’ offices) may be carried either overhead or 
underground, as may be considered desirable, and overhead distri- 
buting wires may either be open or be contained in a cable. 

(2) No overbead wire extendiag more than a quarter of a mile 
from a distribution point shall be considered to be a distributing 
wire. 

ч (8) Wires other than distributing wires may be carried over- 
ead — 

(a) Either open or in lead-covered cables. Provided that on one 
line of poles or other supports not more than 104 wires in all may 
be carried, of which only 64 may be open. 

(b) In cables of any kind across a river, caval, estuary, or railway, 
or across overhead electric wires used fot the purpose of lighting, 
traction or the transmission of power. 

(4) Wires other than distributing wires msy be carried overhead, 
either open or in cables without referenco to the limitation contained 
in the last preceding eub-clause— 

(a) In connection with апу exchange system, or part of an ex- 
change syetem which at the date of this agreement consists sub- 
stantially of overhead lines (a list of which exchange systems and 
parta of excbange systems has been furnished by the company to 
the Postmaster-General. and is identified by the signatures of the 
secretary to the Post Office and of the general manager of the com- 
pany) Provided that— 


(i) In no cate shall more than 104 circuits, or 208 wires, be carried 


in cables on any one line of poles, or other supporte to be hereafter 
erected, or move than 104 circuite or 208 wires be hereafter added 
in ene to any one line of poles or other supports now existing ; 
an : 

(ii) All cables hereafter Sracted shall be lead-covered when prac- 
ticable; and 

(111) Тһе case of each exchange system, or part of an exchange 
system which is epecified in the aforesaid list, aod which is estab- 
lished in a town having a population of 50,000 inhabitants and 
upwards according to the last census, sball, if the company 80 
request, be specially considered and in respect of each such exchange 
system or part of an exchange system the Postmaster-General shall 
notify the company within six calendar months from the date of 
tbe company's request, whether he is prepared to provide from 
time to time such underground works as the company may require 
for extending or adding to such exchange system, or part of an 
exchange system, on а systematic plan, and in default of his 
giving to tbe company an aseurance to provide such works, the 
tirst preceding proviso to this sub-clause shall not apply in the 
case of such excbange system, or part of an exchange system. 

(^) In cases where the company are unable to execute under- 
ground works by virtue of any powers which they may possess, or 
are unwilling to execute such works in consequence of the terms 
and conditions proposed by a local sutbority, and the Postmaster- 
General (whether the company possess such powers as last aforesaid 
or not), after application to him by the company in trat behalf, 
refuses or fails to agree within а reasonable time to provide the 
underground works specified in the company's application. 

(5) Except, as aforesaid, no wires of any kind shall without 
the coneent in writing of the Postmaster-General be carried 
overhead, 

6. All instruments, wires, and apparatus shall be such that the 
transmiesion of speech thereby shall not be inferior in audibility 
to that afforded by test instruments connected by a length of test 
cable in accordance with the following regulations : — 

(1) When— 

(a) Any two exchange subscribers’ circuita are connected together 
on the ваше exchange, or 

(b) The circuit of an exchange rubscriber whore cflice is on спе 
excvange in an exchange area, is connected with the cireuit of 
another excbange subscriber whose ‹ Ж ‘е ів on a different exchange 
inthe same exchange area, ard the radial distance between the 
two exchanges does not excced 10 miles, 


the standard of speech shall not be inferior to that afforded by test 
instrumenta connected by a length of 20 miles of test cable: 

Provided that where an exchange subscriber's ofti»e situate more 
than five miles from an exchange, is connected with another 
exchange subscriber's office situate more than five miles from 
another exchange, the standard of speech between such offices shall 
be deemed satisfactory if not inferior to that. afforded by test 
instruments conpected by a length of 25 miles of test cable. 

(2) When the circuit of an exchange subscriber whose office is on 
one exchenge in an exchange area is connected with the circuit of 
another exchauge subscriber whose office is on а different. exchange 
in the same exchange area and the radial distance between the two 
exchanges exceeds 10 miles but does not exceed 50 miles, the 
standard of speech shall not be inferior to that afforded by test 
instrumenta connected by а length of 30 miles of test cable. 

Provided that where an exchange subscriber's office situate more 
than five miles from an exchange is connected with another exchange 
Bubscriber's office situate more -than five miles from another 
exchange, the standard of speech between uch offices sball be 
deemed satisfactory, if not inferior, to that afforded by test instru- 
ments connected by a length of 35 miles of test cable. 

(3) When the circuit of any exchange subscriber is connected to 
а preecribed post office in the same exchange area, for the purpose of 
being connected to a trunk wire of the Postmaster-General, the 
standard of speech through the exchange subscriber's circuit and the 
junction circuit or circuits combined (exolusive of the trunk wire) 
shall not be inferior to that afforded by test instruments connected 
by a length of five miles of test cable. 

Provided that where the radial distance between & prescribed 
pon: office and an exchange, when added to the radial distance 

tween an exchange subscribers’ office and the same exchange 
exceeds nine miles, the standard of speech through the exchange, 
subscribers’ circuit and the junction circuit or circuits combined 
(exclusive of the trunk wire) shall be deemed satisfactory, if not 
inferior, to that afforded by test instruments connected by a length 
of eight miles of test cable. 

7. All new and reconstructed exchanges shall be provided with 
automatic calling and clearing apparatus on every exchange sub- 
scriber'a circuit, and. the calling and clearing signals shall be 
effective in all conditions and upon the longest circuits used in an 
exchange area when connected together. 

Provided that automatic calling and clearing apparatus need not 
be provided in any new or reconstructed exchange designed for au 
ultimate: maximum capacity of not exceeding 1,000 direct sub- 
Bcribers' lines, and a fitted capacity of not exceeding 400 such lines, 
if in any such case a thorougbly efficient method of calling the 
exchange and signalling the close of a conversation is provided. 

8. In exchange equipments on the multiple system, the multiple 
jacks shall be connected on the branching system, except in cases in 
which not more than 10 jacke are in series. 

9. Junction circuits connecting exchanges with prescribed post 
offices shall be provided with automatic signalling arrangements of 
a character approved by the Postmaster-General aud saitable for 
working in connection with bis trunk lines, and shall be worked in 
accordance with such regulations as he may from time to time 
prescribe. 

10. The apparatus fitted at exchange subscribers’ offices shall be 
efficient for trunk line communication, and where separate batteries 
ате provided at each exchange subscriber's office for speaking 
purposes, the electromotive force shall not at any time fa'l below 
two volts, and sv^h apparatus shall be so fitted as to admit of a 
clearirg signal being transmitted by the exchange subscriber 
to the preecribeu post office to indicate the close of a trunk con- 
versation. 

11. With a view to avoid difficulty under the last two preceding 
clauses, the company shall at least six calendar months before the 
bringing into use of a new exchange equipment in an exchange, 
furnish the Postmaster-General with diagrams illustrating both the 
exchange subscribers’ circuits and the method by which it is pro- 
posed to actuate the signals on the junction circuits at the prescribed 
post office. 

12. Where an overhead electric system used for the purpose of 
lighting, traction or the transmission of power is worked in the 
neighbourbood of any overhead circuits of the company, suitable 
safety devices, including fuses and heat coils, shall in all circuits 
likely to be affected be provided both at the exchange and at the 
exchange subscribers’ offices, 

13. Efficient lightning protectors shall! be provided on all 
circuits. - 

14.— (1) Proposals for tbe modification of the, foregoing specifi- 
cation and ruler, either generally or in relation to any particular 
case, will be considered by the Postmaster General or the company 
(ав the case may be) 

(2) The fact that overhead work is for some purposes authorised 
by the specification and rules contained in this schedule, is not to 
prejudice the right of the Postmaster- General to raise any question 
with regard to the value of overhead work which he is authorised to 
raise under Clause 4 of this agreement. 

(3) The specification and rules contained in this schedule do not 
apply to the internal exchange plant of the company specifled in the 
list to be furnished by the company to tbe Postmaster- General under 
Clause 3 of this agreement. 

(4) Notwithstanding anything contained in the specification and 
rules contained in this schedule the existing internal exchange 
plant of the company may be utilised to the extent of the capacity 


. for which it has been designed, but such internal exchange plant 


may not be extend d beyond the capacity for which it bas been 
designed otherwise than in conformity with the said specification 
and rules, provided that, if any question arises between tbe 
Postmaster-(eneral and the company ав to the capacity of any 
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integnal exchange plant, the question shall be determined by 
arbitration. 

The Fourth Schedule sets forth the maximum and minimum 
charges for uze of the exchange systems of the company other 
than the London exchange system. 


Service, (Maximum charge Minimum charge. 


A.—For ExcLvsivg LINES WITHIN ONE 
MILE or THE ExcHANOGE-— 
I.—8ubecription, with unlimited number | £10 per annum. | £5 per ann um. 
of messages. 
1I.—(1) Subscription, exclusive of the | £5 per annum. | £2 per annum. 


transmission of messages. | 
(2) For each message 2d. +d. 
For subscribers over one mile from the | 
exchange— | 
For every additional quarter of a mile, or | 25s. per annum. Nil. 


с part thereof, an additional charge of.“ 


B.—For Parry Lines. 


| 

(a) Where the main circuit does not ex- | | 
ceed one mile in length and the epur | | 
cirouita do not respectively exceed 220 | 
yds. in length— | | 
I.—Subscription with unlimited number of | 
messages— | 


(1) Where two exchange subscribers use | £8 per annum 
the same party line. (per exchange 
subsoriber). 

(2) Where three or four exchange sub. | £6 perannum 


£3 per annum 
(per exchange 
subscriber). 
£2 10s. per annum 


scribe rs use the same party line. (per exchange (per exchange 
!  gubscriber). subscriber). 
JJ.—(1) Subscription, exclusive of tho | 
tranamission of messages-- | | 
(a) Where two exchange subscribers use £8 per annum Nil. 
the rame party line. ^ (per exchange 
| subscriber). 
(b) Where three or four exchange sub- 22 103. per annum Nil. 
scribers use the same party line. | (per exchange | 
| А ' subscriber). | 
(c) Where more than four excha-ge sub- £2 per annum Nil. 
scribers use the same party line. (per exchange | 
subscriber). 
(2) For the transmission of each message 2d. | 4d. 
of а party line subscriber to any office 
on an exchange in the same erchange | - | 
area. | 
(B)—(1) Where the main circuit exceeds | 15s. per annum Nil. 


additional quarter of а mile or part 

thereaf—for every exchange subsoriber 

whose spur circuit issues from the main 

circuit at & point exceeding one mile 

from the exchange 

(2) Where the spur circuit exceeds'220 yds. | 258. per annum. | Nil, 

in length—in respect of every additional 

quarter of а mile or part thereof, | 


one mile in length, in respect of every | 
i 
| 
l 


Charges sre also defined for extension lines and for call offices, 
the latter having а maximum of 3d. and а minimum of 4d. for calis 
in the same area. 


c id r m 1. em 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal ‚Р.Тномрвох & Co., Electrical Patent 
ents, 822, High Holborn, London, W.O., and at Liverpool, to whom all 
inquiries should be addressed. 


70904. "Improvements in apparatus for use in wireless telegraphy." Н. 
HrixickE. (Date applied for оп ler Pat znts Rule 9, January 13th, 1905.) 
February 16th. 


2,683. ** An improvement in electrical trolley heads with wire-finding 
app:ratasattached." J. T. Снкнкү апі E. H, Crive. February 18th. 


2,890. “Improvements in apparatus for electrically-operating gas valves.“ 
H. Scorr. February 13th. . 


2.595. An improved electric lamplilder with loch ing device to prevent tho 
withdrawal of a lnmp therefrom.” H. Ніквг and Н. Bevis. February 18th. 


2, 0 8. Improvement in and relating to telephone switchboard connection.“ 
R. Mel HAN. February 13th. ё 


2,918. "Improvement: in and relatinz to dynamos and the like.” C. А, 
VANDL REVELL and W. H. W. Procter. February 18th. 


2,9109. “Improvements in and relating to devices for controlling electric cur- 
rents.“ C. W. Ar NIN NON. February Lith. 


2.90. “Improvements in electric switcl;ies and resistances.” E. GAS TI.. 
February Iàtli. 


2,034. “Improvements in temperature compensating device for thermo- 
clectr.c measuring net:uments," W. В. Вито. Fetruary 13tb. (Com- 
plete.) 


2,9399. * Improvementsinel:ctric incandescence lamp fittings." F. W.S TER 
February 13:h. (Complete.) 


2.940. Improvements in electric switches." D. G. Pinksry and Н. M. 
RoorHAM. February 13th. 


2944. ' Improvements in and relating to transformers." O. DE Faria. 
Febroary 18th. (Date applied for under Patents Act, 1901, February 20th, 
1901, being date of application in France.) (Complete.) 


2,960. An electric light maximum-demand alarm relay.“ G. О. WILLS. 
Februa:y 13th. (Complete.) 


2,9-2. ''Improvements in line selectors for telephones and like systems.” 
P. Нанрколх. February 13th. (Complete.) 


2,995  'Animprovement in electrically heated curling tongs." J. McLEaN. 
Febiuary 1 ith. 


2.998. ''Dnproved ironing machine with electrically oontroll:d pressure.” 
A. E. Hackixe and J. P. Chorr. February lith, 


8.009. Improvements in electrical tramway conduit ev.tems" А. Т, С, 
Fert and J. H, Finer February 14th. A 


8.029. „An improved electrical insulating material.“ J. (D. F. ANDREWS. 
February 14th. 


05 '" Automatic electric early morning waiter.” G. J. Gray. February 
t . 


8.019. Combined electric coupling and two-way plug." Н. Втоккз. 
February 14th. 


8.076. Improvements in electric signalling apparatus.” EVeRsHED AND 
VioxoLES, Lro., and 8. EvEensuygp. February 14th. 


8,078. ‘Improvements in lightning &arresters." TRE BhrrisH Tromson- 
POTETON Co., LTD. (The General Electrio Co., United States.) February 
4th. 


8,081. " Improvements in protective devices for electric oirouita." THe 
Ватт:кн THomson-Hovuston Co. Lrp. (The General Electric Co., United 
States.) February 146Ь. 


8,068. ‘Improvements in combined switches and fuses.” А, J. FOLLER 
February 14th. 


8125. ‘Improvements in or relating to electric motor-starters. F. J. Jores 
February 15th. 


8,129. “An improved life-guard for electric tramway cars and 
vehicles," B. R. CaMERON. February )5th. 


8.1985. Improved carbon brush-holder.“ B. ZixdELNMANN. February 15tb. 


8,167. “Improvements in the construction of dynamo-electric machines and 
electrio motors.“ E. B. G. Rees. February ISth. 

8.166. Ап improved X-ray tube for use with alternate or unidirectional 
currents." February 15th. 


9,171. “Improvements in and relating to electric motora and dynamo- 
électrio machines." Vickers, Bons & Maxim, LTD., and A. D. WILLIAMSON. 


-February 15th. 


3.177. ‘Improvements in or relating to the control of eleotric motors." W. 
GrEiPEL and F. M. T. Lance. February 15th. (Complete.) 


3,183. “Automatic regulating apparatus for electrical installations with 
variable current consumption worked by dynamos and accumulator batteries.” 
E. Dick. February 15th. (Complete.) 


8,184. “Improvements in iprtallations for controlling electrically-propelled 
trains.“ BILL мех Bros. & Co., LTD., and C. F. IINKIN. February 15th. (Coin- 
plete.) 


8.187. ‘Improvements in or connect зӣ with starting and drivi ag mechanism 
suitable for nee with gas engines, electro-motors and other engines.“ C. BAXTER 
and A. Evvorp. February 15tb. 


8,189. ‘Improvements in and relating to dynamo-electric machines.” THE 
BnirisH THomson-Hovston Co., Lrp. (The General Electric Co., United 
States) February 16th. 


8,195. ‘Improvements in or relating to apparatus for controlling electric 
motors." J.M. Barr. (Date applied for under Patenta Act, 1901, Maroh 7th, 
1901, being date of spplication in United States.) February 16th. (Complete.) 


0,196. "Improvements in controllers for eleotrio motors.“ T. В. Perkins. 
(Date applied tcr under Patents Act, 1901, March 7th, 1904, being date of appli- 
cation in United States.) February 15th. (Complete.) 


3,250 ‘Improvements in and relating to electrico arc lamps." H. BR. ANR. 
February 16th. 


8,265. "Improvements in elestrical switches," E. Tyer. February 16th. 


8,280. ‘Devices for exerting an electro-magnetic influence upon the а'сз of 
electric aro lamps.” T. L. CARBONE, February 16th. (Comp'ete.) 


8,243. ''Improvemente in electrical sound-prod@noing apparatus." А. C. M. 
LrerkNDRE, February 16th. (Date applied for under Patents Act, 1901, Sep- 
tember 4th, 1904, being date of application in France.) (Comp'ete.) 


8,289. “Improvements in electrico heaters." Tux British Tnomson-Hovuston 
Co., LTD. (The General Electric Co., United States.) 


8,491. ‘Improvements in electric control apparatus.” Тнк British Тном- 
son-Hovuston Co., Lip. (The General Electric Co., United States.) Feb- 
ruary 16th. 


8,293. “Improvements in electric traction on a shallow conduit system.“ 
8. G. BENNETT. February 17th. 


8,911 ‘Electric self-acting apparatus for tight: ning ropes and the like.” 
Н. O. Алм. February lith. (Date applied for under Patents Act, 1901, Feb- 
ruary 18th, 1904, being date of application in Germany.) (Complete.) 


3,313. “Improvements іп or relating to wireless telegrapby гезеітетв." F. P. 
Ккір. February 17th. 


8,327. ‘Improvements in electrolytic meters.” G. HookHaw and B. Ногм- 
моор HoLpEN, February 17th. 


8,916. Method of, and apparatus for, electrically oxidising atmospherio 
nitrogen." H H. Lake. (D. Helbig, Italy.) February 17th. 


3,47. “Improvements in switch apparatus for coin-freed el:ctricity meters.“ 
J. M. Tovr&rEL. February 17th. 


8,359. “Improvements in automatic electrical cut-outs," C. A. VANDERVELL 
апа W. HopcosoN. February 17th.j 


3,856. “Improvements in, and relating to, means for driving dynamos and 
the like," C. A. VaNbEi ELI, and W. Норсхом. February 17th. 


3,860. “Improvements relating to sight magnetic compasses.” A. F. C. 
By Nr AV. February 17th. ) 


8.871. “Improvements іп mechanism for actuating electrical clocks" G. 
В‹ помвеве, February 17th. (Complete) 


3,992. “Improvements connected with trolley wires of overhead electric 
tramway systems.” G.J.Conaty and II. Hanrrkey,. February 18th. 


38,994. “Improvements relating to electric ignition apparatus for internal 
combustion motors and for like purposes.“ T. Mounis,. February 18th. 


3,399. “Improvements in ov?orwind switches," J. G. Cui. os. February 
18th. 


8,101. *'Improveme its in anl relating to resis ances for electric cu rent," 
R. Нор: кт. Feb ua y th. Complete.) 


8,09. "Imp-:ovr mente inh: syrangemert of multiple switchboards for tele- 
phone exchanzes," SIEMENS Bros, & Co., LrD. (Siemens & Halske Akt.-Ges. 
Germany.) (Complete.) 


3,481. Improvements in and relating to electrolytic meters.“ C. W. 
ATKINSON. February I*th. 


98,492. “Improvements in electric machineries.” Tuk Company “ SACHSEN- 
WEEK DIGHT-UND KRAFT Akr.-GEks.“ February 18th. (Date applied for under 
Patents Act, 1901, February 2Uth, 1904, being date of application in Germany.) 
(Complete.) 


8,433}. ** Improvements in devices for exerting an electro-magnetic influence 
on the arcs of electric arc lamps." T. L. Салкнохк. February 18th. 
(Complete.) 


8,439. “Improvements relating to electro-medical apparat is.“ J. Р, PULLIN, 
February 15th, 


9,412. "Imorovenen*3 in and relating to gloves for electric insulation par- 
poses." K WtiLBiER. February beth. (Complete.) 


8,155. “Improvements in dgnwmo-electric machines and motors.” W. R. V 
MARSHALL, February loth. 
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No. 1,424. 


MR. MARCONI AT THE ROYAL 
INSTITUTION. 


Ат the Royal Institution last Friday, Mr. Marconi gave a 
lecture on * Recent Advances in Wireless Telegraphy." 
Although his title was chosen thus broadly, his remarks 


, were entirely restricted to results obtained by the Marconi 


Co., and his audience were free to assume that progress was 
monopolised by that company. When the sense in which 
Tyndall interpreted ** Recent Advances” is remembered, the 
narrowing process, which limits the scope of things con- 
sidered to a lecturer’s own interests, is seen to be con- 
spicuously out of harmony with the traditions of the Royal 
Institution. If the title is chosen broad, broadly the 
subject should be treated. If it is chosen narrow, the 
Council should consider whether the lecture is calculated to 
impart the principles of scientific research, or whether it is 
merely an advertisement. We have in our minds an 
instance that occurred not many months ago at the Royal 
Institution, when a well-known professor was selected to 
give a series of afternoon lectures on an important electrical 
subject. He selected a broad title—it was a subject with a 
splendid history—but he said scarcely a single word about 
researches prior to his own. It is not in accordance with 
the traditions of the Royal Institution that the audience 
should be impressed with the cleverness of а lecturer, rather 
than with the principles demonstrated by a lecturer. 

In the short time at his disposal, Mr. Marconi gave an 
interesting account of the work accomplished in recent years 
by the Marconi Co. He pointed out that there was still a 
prevailing impression that there is something mysterious and 
uncommon associated with wireless telegraphy, and he attri- 
buted this to the reports which so persistently appear in the 
daily Press. Recent improvements have related to the pre- 
vention of interference of messages, to the increase of the 
distance through which messages can be trausmitted, and to. 
the accuracy of transmission and receiving of messages. His 
impression was that the interference of messages with one 
another appeared to be much more serious to a certain section 
of the public than to telegraph engineering experts. He 
referred to the ordinary telegraph line between Cork and 
Crook Haven, to which several offices are connected, and 
where interference and confusion between ordinary telegraphic 
messages was possible, though they were obviated by certain 
rules and regulations laid down for the guidance of the 
officers of the Post Office. He believed he was correct in 
saying that up to 1902 the only receivers which could be 
practically employed, were based upon what might be 
called the coherer principle, involving the use of a 
“ tapper,’ which made the system rather slow. 
Then followed automatic decohering, the anti-coherer, 
and the use of the telephone as a receiver. The 
telephone leaves no record of the messages, and was 
thought by Mr. Marconi to be otherwise lacking in trust- 
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worthiness, He then proceeded briefly to describe his 


magnetic detector, which is used in the Royal Navy for. 


trane-Atlantic wireless work. It depends, as is well known, 
upon the successive cyclic magnetisationg and demagnetise- 
tions of stet! needles placed within an inductive coil. The 
magnetic field is rotated, gererally, by rotating a horse-shoe 
magnet with respect to the core witbin the coil. While the 
magnetic field of the core is thus continuously changing, 
the apparatus is extremely sensitive to variations arising 
from changes of current in the inductive coil. The received 
impulses pass through the primary of the inductive coil, the 
relay circuit of the receiving int trumer t beirg connected 
throngh the recordary. If the rotary movement «f the 
horse-shoe magnet ceases, the instrument is rendered non- 
receptive. It is also four d tbat there is a dead point in tke 
rotation ; at the instant that tbis occurs, nothing can be 
received. To get over this difficulty, the magnet in later 
instruments is fixed, and an endless band cf iron, or 
iron wire, is caused to traverse the coils. As first con- 
structed, this relay had the disadvantage that it could nct 
be made to actuate a recording instrument; tke current im- 
pulse was too rapid to bave any appreciable effect upon the 
tongue of arelay. By increasing the iron, by employing 
iron of a particular quality, and by the int:oduction of tke 


movirg iron band, the impulse bad been successfully made 


to serve the г‹ quired purpose, and signals could be recorded. 
In asscciaticn with Prof. Flemirg, he bad introduced other 
improvements, the resolt being an instrument that was 
more simple, and that required less attenticn than the early 
forms. It possesses а low and uniform resistance, and could 
be used -with bigb-srecd automatic sending apparatus. 
Overlar d, it bad worked satisfactorily for a distance of 152 
miles. 

In regard to the speed attained with the Marconi appa- 
ratus, trarsmission could now be maintained between 
Amsterdam ard Chelmeford at an average of 24 words a 
minute. In the spring of 1903 the trant mission of American 
messages to the Times was attempted. Owing to the break- 
down cf the apparatus it was dircontirued, ard he had 
decided to abstain from trarsmitting public messages acrcss 
. the Atlantic until he was quite certain that a continuous 
gystem could be ensured to the public. 

He had recently been able to collect a large amount of 
data as to the contrary effects of daylight and night upon 
the Hertz waves. At distances not greater than 150 miles, 
no differences were observed ; beyord this, the range by day 
was muck less than by night, teing occasionally something 
like the ratio of two to five. Mr. Marec ni then referred to 
the succe:s with which his system had trenrmitt«d messages 

‘over cea and land, and he ssid that he had zot the s'ightest 
doubt that trans-Atlantic signalling would be equally satis- 


factory. 


METERS. 


fu 


Tors every engineer appreciate sufficiently the necessity for 
checking the accuracy of the main meters? In a lighting 
station itis probable that a careful and constant chéck is usually 
kept, for the testing apparatus is at hand, and there is every 
fecility for using it in the way of accommodaticn and staff, 
while the necessity for accuracy is kept fresh in the mind of 
the engineer by means of the ratio “ units generated to units 
sold,” which makes it desirable to prevent the main meters 
from readirg fast, while the desire to reduce the cost per unit 
tothe lowest figure makes it equally cesirab:e that the main 
meters shall not record slow. Meters are constantly in the 
mind of the lighting ergineer, as his revenue depends on 
them entirely, and it may be assumed to be most probable 


that Le appreciates to tke full the vital reed cf;sccuracy in 
every one, from those on the bus-bars to thote on the 
smallest service. i 

Can the same be said for the engincer of a traction 
station? There is hardly as much probability in this сва, 
for meters form а very small portion of the plant under his 
care. Beyond the meters on the bus-bars, there are none. 
Energy is measured at the point of consumption orly in 
isolated cases, and then at long intervals and at a few points 
only for the purpose of checking drivers or distribution 
losses. fn many—nay, most— cares tte main meters are 
not even duplicated, although when buying from an outsice 
source it ів recognised generally that the buyer must be pro- 
tected from the known vagaries of the meters by the inser- 
tion of two and sometimes three in series, the mean of these 
being accepted as the actual consumption to long as the 
readings of each do not differ from the mean by more tkan 
a certain percentage (generally 3 per cent.). Instar ecs 
within our knowledge have demorstrated how cssential 
ib is to set a meter to watch a meter (not a breath 
of innucndo ii tended), and sech instances must be well 
known to most engincers; yet in private stations which 
supply energy for the owners of tramways or other works, 
the single unchecked meter is found in possession more cften 
than not. The reason is, simply, that nobcdy is buying the 
energy, and either the engineer or tke proprietors think it 
unnecessary on that account to ircrease capital expenditure 
and to add, however little, to tte duties of the executive 
and clerical staffs. Of courte, it is always possible to detect 
a defective meter indirectly, so long as a watchfol eye is on 
the consumption of coal or water per apparent unit gene- 
rated, or as often as the works costs are worked out; but the 
watchful eye ia not always on the spot. Morcover, a varia: 
tion, either up or down, in fuel or water consumption and 
in cost per unit, may be due to many other things than.a 
defective “meter, and, unless the meters are tested firet, on 
principle, seme time must elapse before the source of the 
variation is traced, and this would involve reconciliations in 
the costs. 

A modern tramway power-house ought to be provided 
with a meter on every feeder and a meter cn the bus-bars, 
and in that cate an umpire meter on the bus-bars is not 
such a crying necessity as when the output to each feeder is 
not metered. 

Fecder meters are not required, solely, to give by their 
sum a check on the bus-bar meter, as they msy Бе invalu- 
able for more directly profitable purpcser, and it is pcor 
economy to strike them out of a specification. The engi- 


reer of a station where the bus-bar meter is uneuppoited bas 
no direct check on the very fundamental of all bis oc sts and 
calculatior s, and he is in а dilemma, even when he suspects 
the readings, for he is lucky if his testing room—if there 18 
any place which can be dignified by that name— contains 
the standard instruments required for а meter test, and, in 
the absence of facilities, ke hag to make up his mind to be 
separated from his meter for a period determined only by 
some factor depending on the resistance of the instrument- 
maker toa mixture of hard words ard prayers frequently 
applied, during which period the output of the station, 
and the duty of everything that therein is, has to be 
estimated. 

Some of the data which depend on the accuracy of state- 
ment of output are units per car-mile, load factors, mean 
current, fuel and water per unit, average current рег Car, 
and cost per unit— a liet long enough and important enoug 
to make it evident that, if accurate returns are required, 
there must be no chance of an error in the meters remaining 
unnoticed. | | 

While on this subject, it will be in order to mention the 
futility of many tracticn log-sheets. Hour after hour, day 
after day, the enginemen or switchboard attendants solemnly 
record the instar tanec us readings of the ammet«rs, althoug 
the load varies enormouely from second to second. Log- 
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sheets drafted ол this principle ‘are leg scies of th» lighting 
station in whic. load variations are much less rapid, and 
the; were iatrolucel by consulting engineers who turned 
their hands to tration after spending their professional 
childhood in lighting. 7 | 

Obviously, the only useful hilf-hourly or hourly entry in 
a traction station is the state of the various meters. 

More than all should the meters be accurate, б салзе com - 
parisons depend on then, Station fights station, company 
viea against corporation, with weapons forged out of mete-ed 
units, and for fair fizht thes: weapons must be forged true. 


"e =й THE G«rman Association of Electricity 
Electricity Works Works, which comprises 200 works in 
Supplies. . Germany and neighbouring countries, 
recently formed a purchasing bureau to which the 
representatives of 28 works signified their adhesion at the 
constituent meeting held at Munich. As the principal 
object of the bureau, may be mentioned the purchase оп 
common account of materials required in connection with 
the operation of el ctricity works, and for this purpose the 
bureau will ascertain for members the most favourable terms 
upon which their requirements at any time can be satisfied, 


and als) arrange the orders wRh contractors. Each member 


is placed under the obligation to order, with the exception 
of certain specified types, all his normal quantity of carbon 
filament lamps from th» bureau, together with those 
materials which a general ш:елор of the me nbers may 
deeide should be bought on common account. The pur- 
chase of standard types of incandesce .t lamps is to b» com- 
menced first, and these will be tested both in regard to 
consumption of c irre at and illuminating power. Ic is 
estimated that the requirements of the bureau will represent 
several millions of lamps per annum on the lowest calcula- 
tion. The Continental Glow Lamp Syndicate, it is stated, 
has arrived at ал understanding with the bureau in respect 
of technical questions concerning the lamps. 


Surface Con Mr. R. W. AlLEx's rec.nt paper before 

densing Plants. the Institution of Civil Engineers on the 
value of condensing plant is а us, ful one, and should 
achieve its object of drawing attention to the subject. He 
uses the term 4 ffic:ency of vacuum to express the relation 
between the vacuum actually attained and that which 
should correspond with the temperature of the water in the 
condenser, but he does not make it clear why the attained 
vacuum is so much less than it should be, or on what law 
the discrepancy is to be determined. He give; some useful 
information as to the air seal above air pump delivery 


valves. This air seal he would limit to three or four inches, 


and he would not place upon an air pump, when run at high 
speed, the duty of discharging its water against a head of 
water additional to the atmospheric pressure. A separate 
pump should be provided. Nor does he express much 
approval of the modern idea of using two so-called air 
pumps—oze to pump air, the other to pump water only. 
He secu-es в good vacuum by allowing the collected con- 
densed steam to accumulate in the bottom of the con- 
denser, to be cooled by tbe lower tub:s which are then 
immersed. Ву this means he reduces the temperature con- 
siderably, and largely augments the vacuum—as much 
as 4 in. to } in. Daring the experiments the chief difficulty 
appears to have been to keep joints air-tight. A condenser 
ig illustrated, in which the tubes of the upper bank in a 
double-pass horizontal tubular condenser are more widely 


spaced than the tubes of the lower bank. By this means 


the steam which strikes first on the upper bank of tub.s is 
afforded а more free entry between the tubes. It is well 
known that many makers of surface condensers omit 
two or three lines of tubes, so as to leave wide gaps for the 
steam to find its way well down among tue tubes. This 
omission is equivalent to a lengthening of the tube wall, and 
allows steam, once having penetrated among the tubes, to 
travel laterally between them. Mr. Allen's paper contains 
numerous records of tests which afford information on the 
effect of variation of temperatures and water circulation. 


ON TECHNICAL JOURNALISM. 


Ат а meeting of the American Trade Press Association at 
the Hardware Club, New York City, on February 17th, Mr. 
Arthur Warren, manager of public;ty for the Allis-Ch ilmers 
Co., delivered an interesting address. entitled “А Piain Talk 
on Trade Journals.“ The Street Railway Journal, in giving 
an abstract of the ad Iress, states that Mr. Warren is not only 
well versed ia the subject discussed, but has established a 


high record himself as & successful newspaper editor, corre- 


spondent and coatributor. He not only considered the 
technical and trade journal from many standpoints, but out- 
lined the duties of a manager of publicity for a large company 
and the general principles of advertising. He did not hesitate 
to say that there were too many trade papers in the field, 
and tzo many special issues. It is constant, systematic 
advertising, not spasmodic, that brings results. | 

Mr. Warren pointed out the essential differences batween 
advertising a soap or a breakfast food, and pushing the 
sales, by advertising, of reciproc ting engines, steam turbines, 
dynamos, motors, transformers, converters, and con- 
trolleis. The advertiser of the corset and the pill appeals 
to the world in the balk, and to an ansophisticated andience. 
The industrial advertiser did not enjoy this advantage, but 
address.d his claims to an audience that was trained and 
experienced, and technically educated along the lines.of the 
apparatus brought forward; aad quite as likely to know 
as much about the wares advocated as the man advocating 
them. These facts made a remarkable differentiation, and 
constituted part of the problem of trade journal advertising. 
The technical Press was none the less an educator, and Mr. 
Warren remarked that the editors of the technical and trade 
papers іп America “ yield as a body no: an inch or an ell in 
ability and inflaence and character to any body of pro- 
fessional men in any part of the world. They make your 
papers powerful and respected. Publishers, as well as other 
leaders of enterprise, civil, religious, military, are known by 
their lieutenants, by the company they keep. If it were not 
for your editors your advertisers would b» fewer. The 
theory is that advertisers advertise in papers that men wish 
toread." As to elemental principles in the treatment of 
advertising, Mr. Warren conteaded that there should be 
absolutely no cutting of rates; that advertising business 
should not be handled through agencies, and that every 
advertiser should buy and handle his о vn advertising space, 
design his own advertisem.nts and realise that a publicity 
department was as much a necessity as & drafting room or a 
foundry. FE 

This brought Mr. Warren to the question of circulation. 
He said that circulation had been regarded as * one of the 
dim gods that men cherish in silence; bat the time had come 
when the veil of the temple must be rent," He then 
described in detail the canvass that he had recently made of 
papers in which his concern advertised, rejuestiog definite 
and specific information as to the fizures of circulation. On 
the whole, the resulta were gratifying, although there had 
been instances of undue reticence. He was glad to note 
the fact that in the month of January three New York 
publishers of trade and technical journals —membera of the 
association—were to be found publishing in seven of their 
journals statements of circulation. He thought that these 
figures might be carried one point further, namely, in 
making a distinction between copies printed and copies paid 
for. Their example, at any rate, was one which no publisher 
of good standing could afford to ignore, and the next step 
was one which he believed all members of that representative 
body could afford to make. 

Mr. Warren brought a most admirable, interesting, and 
suggestive address to a close by discussing the reading matter 
contained in technical papers, approving the development of 
the news feature:, and pointing out ways in which even the 
ordinary descriptive article of а new appliance could b» made 
instructive. It was impossible that the engineers of ‘any 
great concern could write all the articl.s demanded of them, 
as they would then do little else, and he suggested, as an 
alternative, that the editors themselves, or members of the 
editorial staff, should be allowed to circulate more freely 
through the shops and fac‘ories, making observations at fiat 
hand and acquainting themselves, for the benefit of their 
readers, with what was going on. Some papers were con- 
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servative in this and other respects, but he did not believe 
that the technical Press had yet developed the field of 
information. 


There should be, and there can be, а closer touch between 
the papers and the manufacturers. Aud that closer touch 


can be obtained without the loss of any independence on the . 


part of the Press. The papers that are not independent, 
the papers that are partisan and that curry favour, are the 
papers we don't want. The manufacturing concerns are sources 
of news. You want technical news, and perhaps other kinds of 
news. But very often, especially in regard to large undertakings, 
‘you do not get the information until it has lost its news value. 
There are reasons for that. Perhaps they will never be entirely 
overcome, because the manufacturer has not only to guard hie 
own interests, but he has to guard the interest of his customer. 
When large investments are at stake, the persons who are paying the 
money have the privilege of keeping their own counsel. You, as 
business men, can understand that clearly enough. And again, 
when tbe manufacturer is producing a new invention, he prefers 
silence until he has protected himself by patente, completed his 
tests, and perhaps made a successfal installation or two. 


POLYPHASE METERS. 
[ CONTRIBUTED. | 


Ав nowadays the accurate measurement of energy in poly- 
phase circuits is a matter of great and increasing importance 
in this country, it may serve some useful purpose to give a 
short statement of the theory underlying those instruments 
which are designed and constructed to show by one single 
observation the true amount of power developed in such 
circuits. In this short article, it is proposed to deal only 
with watt-hour-meters, though the general principles are the 
rame as thoee underlying the design of watt indicators. 

It is, of course, well known that the true value of the 
power in a polyphase circuit can be ascertained from simul- 
taneous observations made on two or more single-phase 
metere, the disadvantage of such methods being that the 
possible error is the sum of the possible errors of the several 
meters in uge, to which may have to be added a further error 
due to the fact that the observations are not made quite 
simultaneously. This being the case, it is obvious that, 
other things being equal, an instrument, which gives the true 
value of the power by one observation only is the best. 

As far back as 1891, Dr. Aron, realising the great advan- 
tages that would follow the use of sueh polyphase meters, 


took ont patents in Germany, Great Britain and elsewhere, 


in which he gave very fully the theory underlying them, and 
also very fully described how the same principles could be 
applied to various types of meters во ав to produce practical 
working instruments, It is from the patent referred to, and 
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also from articles which appeared in the Elecírotechnische 
Zeitschrift in 1892 and 1901, that the substance of this 
article is taken. 


The earliest Aren meters were designed to agree with the 


following formula :— 
P = i fea (ta S T) + eg (à = їс) + e (i, — ja) eee (1) 
n which ia, г and ic represent’ the currents in three mains, 


and e, eg e, represent the potential differences between them 
at any instant. 

They contained, as is obviously necessary from the shape 
of the formula, six separate solenoids energised by the 
current, and three volt coils which were connected across 
the mains, and so arranged in the instrument as to be affected 
by the respective current coils in agreement with the formula 
given above. The instrument, however, was very compli- 
cated, and was not used to any great extent, as a much 
simpler way of obtaining the result was subsequently | 
arrived at. 

Fig. 1 shows diagrammatically a three-phase generator 
supplying a mesh-connected system. Іп this diagram a, b, с 
represent the currents used in the three sides of the system, 
and A, B, C indicate the currents being supplied to the 
system through the three mains; the potential difference 
per phase, that is, between the leads a, B, C, is represented by 
the letters a, B, у, which being the case, the power being 
developed at any instant is :— 

Р = 0а + в + Су. . . . . (2) 

In а system such as is shown in fig. 1, Ше following 
relations will hold good :— 


а+В+у=0 
c— b=A 
а — t =B 


and from these four formulæ is obtained the simple relation 
that— 
P-—aB—ja. . . (3) 

This formula being correct for any instant of time, the 
integral over any stated period will give the true value of 
the energy developed' in the system during that period. 
Fig. 2 shows diagrammatically how this formula is applied 
in practice to Dr. Aron's well-known clock meter, the 
lettering corresponding with tbat in fig. l, in addition to 


which R, and R, represent the main current coils, В and a 
indicating the coils fixed to the pendulums. It can be seen 
from the diagram that the conditions of the formula are 
exactly fulfilled. Over 50 meters constructed on this 
principle were used as long ago ав November, 1891, the first 
meters being installed at the Lauffen-Heilbronn power 
station. 

In his British Patent No. 21,854 of 1891, Dr. Aron 
shows how the same principle may te applied in the case of 
motor and other types of meters. He also shows a mechanical 
means of combining the readings of two separate meters, the 
mechanism employed being the same as the differential gear, 
which is used in all his clock meters to give an indication on 
one set of dials of the difference in speed between two moving 
systems. 

The further development of polyphase working brought 
with it other systems of connections than that already dealt 
with ; in many central stations three-phase systems with 
four conductors were installed, so that the conditions for 
which the meters already described were designed no longer 
existed. These conditions were that the algebraical sam of 
the currents in the three branche: should be equal to nothing, 
or A+B+c=0. 
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Fig. 3 shows diagrammatically a three-phase circuit with 
combined star and mesh connections and a fonrth conductor. 
The letters in the diagram signify :— 

ii, їз, îs, the currents in the mesh; 

E, Ez, E,, voltages across the corners of the mesh; 

a, b, c, the currents in the star connection inside the mesh: 

ei e, es the voltages between the middle point and the 
corners of the mesh; 

A, B, C, D, the currents in the supply mains and the fourth 
conductor respectively. | 


Fia. 3. 


The whole power, P, developed in such a circuit ia— 
Р = Е + ВЕ, ＋ 1 E, ＋ 6 ei ＋ бе, + се. . (4) 


also E, = , — ez. A + 1, — а — 1, = 0. 
E, = ei — e,. 0 ＋ 1, — 21 — B. 
E, == е — е. c ＋ 75 — 72 = C. 


By substituting these values in (4) and simplifying, it can 
be shown that— 
P = Ае + B+ CO eee eee (5) 


This result is identical with that obtained when considering 
the plain mesh connection or the star arrangement with three 
conductors only. It has been shown, however, Шаб 


в 
lc 
Я i | 


this relation is equally true for the combined star and mesh- 
connected circuit with а fourth wire, whether the load in the 
various branches is balanced or not. 


| 
| [ 


F 


D 


A 


By substituting in (5) values obtained from the equa- 

tion— 
| е, ＋ б + е, = O, 
we obtain the following formula for the power being 
developed in the circuit at any instant— ` 
P = (А — 0) ё + (B — C) e... . . (6) 
This last can also be written— 
= Ае + Be, — 0 (ei + ). (7) 

These formula lend themselves readily to the construction 

of meters of the clockwork type. If we consider a circuit 


such as is shown diagrammatically in fig. 4, the arrangement 
of the meter will be in accordance with fig. 5, from which 
it can be seen that there are three main coils carrying the 
currents of the three conductors A, B and c, and that swing- 
ing directly above the spaces between these coils, are two 
pendulums carrying shunt coils, the one under the influence 


of the c oils A and c being energised by the potential differ- 
ence e, while that under the influence of B and c is con- 
nected to the potential difference e. The coil c will, as 
can easily be seen, affect both pendulums. 

Magnetically, the two shunt ooils are connected up each 
in a sense opposite to the other, the coils A and B both in 
the same sense, while the coil c, which affects both shunt 
coils, is connected in a &ense opposite to A and B. Very 


Fia. 7. 


little consideration will show that such an arrangement 
agrees with the formulæ given above. 

In many cases it may be difficult, owing to considerations 
of space, so to arrange the three current coils that they affect 
the pendnlums equally, as is required by tbe conditions of 
the formule. In euch cases, it is much better to be able to 
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place the middle, coi] at а greater distance from the pen- 
dulums, as shown diagrammatically in fig. 6, when the con- 
nections of the meter will be different, the middle coil now 
‘carrying the currents in tbe fourth conductor, D. | 

That a meter во arranged will give correctly the energy 
їп a three-phase circuit with four conductors is shown as 
follows: - / 

Referring back to our original diagram (fig. 3), it can be 
shown that— E | : 


= АЕ n E 4 ( — Б). . . (8) 


The first part of this equation is identical with that repre- 
renting the whole power in a three-phase circuit with three 


conductors’ only, the term 3 (Е, — E,) representing the 


effect of the out-of-balance current carried by the fourth 
conductor D. | 

The reason for placing the third coil carrying the cur- 
rent D at a greater distance from the pendulums is now 
obvious, as the effect of this coil must be so adjusted as to 
represent only one-third of the cnrrent strength in р. 

It must be borne in mind that in the construction of any 
of these meters, each of the main current coils must be 


adjusted separately to give ite requisite effect on tbe shunt - 


coils, in accordance with the conditions of the equation. 
Fig. 7 shows one of the meters complete. 


. THE CONVERSION OF A TELEPHONE 
EXCHANGE FROM THE MAGNETO TO 
THE CENTRAL BATTERY SYSTEM. 


By B 8. COHEN. 


(Concluded from page 876.) 
WE must now consider the work to be carried out by the 
instrument fitting department. As a temporary measure, 
in order to enable the existing instruments to work with 
both the old and new systems, a condenser of 2 mfd. 
capacity is inserted in series with the subscriber’s bell, во 
that when the telephone is in the normal position the bell 


—— B eee 


— . 


Fia. 7.—Loap CURVE BEFORE DisTBIBUTION, SHOWING 10 PER CENT. 


and condenser are acroes the loop. In most cases the con- 
densers can be fitted in the battery boxes. No other 
modification is necessary in the circuits of the instrumenta, 
but as the receiver and secondary of the induction coil 
will close the loop during conversation, the fermer must be 
во arranged that the current from the central battery will 
produce а magnetic field in the same direction as Шаб of 
the permanent magnet. If the receiver is connected up 
in such a manner that the field set up by the current 
from the central battery opposes that of the permanent 


Poe tona 


magnet, the hearing will be faint. When the instrument - 


fitter is inserting the condensers, he tests for this with the 
testing clerk at the exchange, who puts current in the 
proper direction on the line. 

Condensers are also inserted in series with all bells or 
indicators in connection with switching apparatus cf any 
description fitted at the subscribers’ offices. The instrumenta 
are now capable of working on both the old and new systems, 
aod after the change-over has taken place they can be 
replaced by new central battery instruments. The methods 
of working а number of extension and exchange lines on the 
central battery system at a subscriber's office are many and 


varied, in order to give the facilities for secrecy and inter- : 


communication which are demanded in this country. 
Special leads are run from the central exchange to the 
subscribers’ branch switchboards, to supply the power 
necessary for both epeaking and signalling between the 
extensions, private lines, &c. 

Whilst the conversion of the system is in progress, the 
lines are repeatedly tested from the new exchange as they. 
are connected up to the main frame. With the voltmeter 
method of testing adopted, this work is carried out with 
ease and rapidity, and the test clerk can in a few seconds 
determine the insulation and copper resietence of any line. 

A maximum copper and minimüm: insulation resistance 
is fixed for both subscribers and junction lines, and the 
exchange relays are adjusted in order to operate through the 
maximum copper. resistance with a sufficient factor of safety 
and to release with a resistance ‘well below the minimum 
insulation resistance. When adjusting the relays, the 
maximum working current is also passed through them iu 
order to allow for the effects of residual magnetiem. ‘The 
traffic department has to furnish lista showing how the sab- 
rcribers’ and junction lines are to be distributed on the 
switchboard. This is obtained from the records of calls per 
individual subscriber and calla per operator's position in the 
old exchange. A curve should be plotted showing the calls 
per operator's position per busiest hour, and an average line 
drawn with maximum and minimum lines at 10 per cent. 


above and below this respectively. The distributing lists 


are then so arranged that the load curve lies between the 
10 per cent. limits. F.g.7 shows a portion of such a load 
curve before the distribution, but with the 10 per cent. 
maximum and minimum drawn. 


— — = = 


TARGET. 


Fig. 8 shows a portion of a load curve at Holborn 
exchange, and in addition the discharge curve for the same 
period taken from the recording ammeter. The calls are 
recorded every half-hour, and this probably accounts for the 
apparent lag between the two curves. 

The exchange instrument modifications and outside system 
having been completed, the change-over can. take place 
immediately after a complete test of the whole system has 
been carried out. 
` Owing to the large number and complex nature of the 
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circuits and the amount of apparatus, considerable time must 
be allowed for the final testing in a large exchange. 


First comes the testing of the multiple jacks. In the 


new London Wall Exchange of the National Co., which haa 
jast been opened, there are a total of 681,500 jacke con- 
nected with the subscribers and outgoing junctiorig; each of 
these jacks is provided with three connections, the two lines 
and the engaged test, and each jack must be tested for discon- 
nection, reversal of the three wires on the one jack or trane- 
position with the wires on another jack, and for contact. 
Test boxes are generally provided for this purpose, fitted 
with plugs and cords which can be inserted in the corre- 
‘sponding jacks at} апу part of the multiple, and relays and 
lamps so arranged tbat reversals, contacts, &c., will be indi- 
cated by Jamps glowing. In order to obviate the liability 


to personal error in this test, and to increase the speed of 


teat, an automatic arrangement provided with a form of 
Morse inker has been used. | 
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The testing of the various circuits and the relays in con- 
junction with them is carried out by means of test sets 
equipped with relays, lamps and resistance coils arranged to 
allow the maximum and minimum currents to flow throngh 
the circuits under test. | 

The tests of the charging and ringing machines, besides 
including the usual tests for efficiency, temperature-rise, 
&., include a test for disturbances set up by the commu- 
tation, the charging machines having to take a varying 
exchange load direct without the cells in circuit, and with- 
out the introduction of any serious disturbances on the 
lines. 

The internal resistance of the battery is also taken and a 
test for cross talk made. Besides these tests, a proportion 
of the deliveries of all apparatus, such as plugs and jacks, 
relays, heat coils, fases, lamps and keys are tested, both 
mechanically and electrically, in the test rooms at the head- 
quarters of the telephone company to whom the exchange 
belongs, and the remainder of the apparatus examined and 
passed by the clerk of the works, who is stationed at the 
exchange which is under construction, before it is allowed 
to be fitted up. 

When all the faults diecovered during the testing are 
rectified, a certificate of completion can be signed by the 
engineers responsible for the various branches of the work. 

The change-over can now take place. This is usually 
carried out at the week end. To consider an actual case, it 
is aesumed that the looping-in system bas been adopted (see 


fig. 6), and that the time for changing over, say 4 o'clock 
Saturday afternoon, has arrived. 

. Men are stationed at tbe old exchange test board by the 
temporary jacks 0, in order to pull out the wooden pegs, and 
others at the ordinary test jacks with a supply of wooden 
pegs to insert in them and thus disconnect the old exchange. 

At the new exchange, arrangement has been made to cut 
off the temporary cross-connections, aud the heat coils bave 
already been inserted in the arresters (these completing the 
connection between the inside and outside lines). Previons 
to this, however, the covers have been removed from the 
working line and cut-off relays and slips of thin insulating 
material inserted between the contacts of the cut-cff relays. 
By this means the line apparatus is kept dieconnected from 
the lines until the first insertion of the plugs into the jacks, 
when the actuation of the cut-off relays releases the insulat. 
ing slips, which fall to the floor. | 

All the operators are in attendance, the majority at their 
positions in the new exchange, only sufficient being left at 
the old exchange £o take the normal Saturday afternoon load, 
which is generally small. 'The operators in attendance at 
the new exchange will not find their surroundings entirely 
novel, ав they have spent some time, in detachments of two 
or three, at the new board, familiarising themselves with 
the multiple and the location of the various junction lines, 
order wire keys, &c., under the guidance of a senior operator 


or instructress from an operating school, if such exists. The 


actual change-over takes a surprisingly short time, even in а 


large exchange. 


It is customary to provide tbe operators attending at the 
new exchange with lists of numbers which can generally be 
obtained during the slack time, such as bospitals, fire and 
police stations, and other public institutions, also doctors. 
These lines can be tried directly the change-over takes place, 


and the remaining lines on the first normal day. 


I must express my indebtedness to the National Telephone 
Со., Ltd, for much of the information embodied in thia 
article. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Localisation of Faults on Cables. . 


There is one point I should like to draw your attention to 
in ** Contributed's article оп ** Localisation of Faults.” 
In his first example, having measured the resistance of the 


faulty cable from each end to the fault, the figures being 


793 ohm and :08 ohm respectively, and the length 
1,000 ft., he works ont the result thus— 1:000 x `08 _ 


193 
Surely this should be— 1909 X DUP отв ft., 
"798 + 08 


making the considerable error of 8:5 ft. This evidently is 
not a “slip,” but an error in method, as he repeats the same 
mistake in his other example. AE 


100 ft. 


Fault-Finder. 


Rotary. Converters. 


Transformers supplying current to rotary converters are 
usually connected in mesh, so that in the event of a fault 
occurring on any one of the transformers, it may be switched 
out and the machine run on the remaining two until the 
necersary repairs have been carried out. If, however, there 
is more than one transformer on each phase, as in the case 
mentioned by Balderstone, it is obvious that any one may. 
be switched out, no matter in what fashion they are con- 
nected. There is but little doubt that the statement trans- 
formers supplying current to rotary converters which are 
never parallel on the three-phase side—applies simply to this 
one case, namely, when the secondaries are entirely inde- 
pendent from the secondaries of transformers belonging to . 
other machines, | 


London, W., March 7th, 1905. 


E. Austin. 
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А.С Ve D.C. < 


It is doubtless a great advantage for every man to believe 
that the particular system of generatjon and distribution of 
electricity with which he is connected is absolutely the best. 
But, speaking as one who has had both D.C. and a.c. 
experience, and who is now on three-phase work, I think 
that Mr. W. Talboys Wheeler is rather over-rating the 
extraordinary amount of difficulty an ac. system presents, 
also the immense amount of ability that is required to 
surmount its inherent cussedoess. 

Extraordinary as it may seem, on some supply systems the 
volta have actually to be kept near the declared pressure, 
and it is not necessary, on most D.C. supplies, for the mains 
assistant to go round to new consumers with a voltmeter 
before declaring the pressure the consumer has to be supplied 
at, as is commonly reported to be the custom on some single- 
phase A C. systems, as doubtless Mr. Wheeler knows. 

When I was a poor little р с map, I used to have some of 
the great respect for the H.T. А с. man, which Mr. Wheeler 
evidently thinkg is due to him ; but it has been modified to 
such an extent that it no longer exista. 

A more ridiculonsly simple system of supply than the 
single-phase А.С. one, with the outer earthed and a two-wire 
distribution, it would be difficult to imagine. 

The synchronising, which frightens most D.C. men before 
they know how to do it, is, after all, only a fairly easy 
gymnastic performance quickly picked up, though, doubtless, 
Ferranti coreless machines are harder to get in satisfactorily 
than ordinary three-phase generators. 

Rectifiers are not nearly such awful instrumenta as they 
seem to an unsophisticated Dc. man when he first makes 
their acquaintance. 

Of course an А.С. man is better than a D.c. man in an A c. 
capacity, but a Dc. man would be far less liable to make a 
hash of an А.С. job, than an А.С. man to do во on a p.c. job ; 
p.c. men have a wholesome respect for H.T. work, but A.C. 
men are likely to under-rate the damage which a nc. low- 
tension supply will do if it gets the chance. 

I almost might sign myself to this letter as re-converted 
dircct-currentite, 

Balderstone, A.I.E.E. 


The absurdity of Mr. Wheeler’s contention, that a purely 
A.C, man is competent to run any D.C. station, is patent to all 
men of any experienoeof р с. work. For my own part I must 
say that from the way modern alternating current systems 
are laid ont for operation they are certainly simpler than 
any three-wire D.C. system ; this stands good for both single 
and polyphase stations. 

When Mr. Wheeler attains the dignity of a chief engineer, 
his tendency will not lead him to place purely a.c. men in 
charge of D.c. stations, unless he sleeps on the premises, and 
I should strongly advise him to have his rooms as far away 
from the plant as possible, for if a fire occurred and his 
apartments were included in the station buildings, his faith 
in the purely А C. man would be rudely shaken by the latter's 
advent in a D.C. three-wire station, and by the inevitable 
“ flare-up,” which would also cause him personal incon- 


. venience. 


T ben, again, as for А.С. experience being the higher grade 
of the two, may I suggest that the reason for this is, that 
the largest stations are worked on the a.c. principle (chiefly 
for transmission and other obvious purpores), and as the aims of 
station assistants are in the direction of large undertakings, 
apparently the qualities have become confused with the 
quantities in this case. 


Stalybridge. 


T. B. (. 


Permit me to pen a few words in opposition to Mr. 
Wheeler's views on the ac. versus pc. problem. Mr. 
Wheeler asserts that the ac. is the hizher grade. Un- 
doubtedly this is so if grade = E.M.F. Then, grade 
= E.M.F. = truth on the A c. side. But batt^ry, boosters, 
balancers, &c., which are plas on the рс. side, tend to 
form complications and restore the grade of the latter. 

Having constructed several large stations on both systems 
I would 1 ke Mr. Wheeler to note that I, along with others, 
prefer ап А.С. plant for an easy job. What is there in ап 


A.C. station beyond the machines and exciters ? Switobgear 
is practically an absentee beyond massive protection for 
switches and fuses, such as exist (not forgetting the rubber 
gloves which help to adorn an a.c. board). The noble art 
of synchronising (a glorious word for А.С. men) is fully 
compensated for in р c. work by the unassuming * parallel- . 
ing." Granted the А.С. man has no battery as а peak load 
assistant, consequently no trouble to charge it. 

The words“ three-phase 30,000 ” volts have undoubtedly а 
disastrous effect on the nerves of some weak-minded p.c. 
assistants, but, in my mind, if they are conversant with their 
own plant they need never be afraid of an alternating system, 
only their motto ought to be “ Please keep off the brass.” 


J. Е. C. 


ý Conduit v. Casing. 


Mr. Lackie’s interesting paper on earthing, an abstract of 
which appears in your issue of 17th ult., incidentally throws 
a strong sidelight on the Conduit v. Wood-casing " con- 
troversy. He mentions that out of the 33 electrical fires 
reported to the Glasgow Corporation during the past three 
years, 15 were directly due to defects in the metal conduit 
а Of Ње remaining 18, some were apparently due to 
the same cause, some to defective fittings, &c., and two only 
to wood-casing, per se. When consumers and fire insurance 
people realise a few interesting facta like these, their cry will 

(in Yorkshire, anyhow) :—“ Steel conduit be doomed !” 


Megohms. 


——— ——À ee ——— 


A Chief's Complaint. я 


In view of the many complaints which appear in th 
Press from time to time, as to the undignified treatment of 
municipal engineers at the hands of Committees, &c., I 
think it is quite time the Municipal Electrica! Association 
should form a Union in connection with their Association, 
to protect not only the chief engineers but all assistant 
engineers. By this means, I think, the conditions of 
assistants would be improved, and they could then 
demand at least a living wage, while such an undignified 
request as forms the subject of Chief Engineer's " 
complaint would be во strongly resented by this body, that 
the offending Committee or Council would at once withdraw 
the cause of the complaint, or else the Union would have 


the town boycotted by all its members. 


Another Chief. 
March 4th, 1905. 


On Dumping. 


Your correspondent, Mr. Arnold Maude, appears to 


imagine that be has solved the fiecal problem when he 
makes the startling discovery that an all round protective 
duty tends to decrease the purchasing power of money. 

The blandness of the statement clearly shows that he is & 
novice, pure and simple, as far as economies are concerned. 
He would be well advised if, in the future, he kept all such 
discoveries to himself, and practised approaching the subject 
not from the standpoint of a demonstrator but as a student. 
If he desires to retard the fiscal reformation as a disciple of 
the “ unambiguous,” the most effective way of doing this is 
to say nothing at allabout it, as discussion simply accentuates 
investigation, which in turn d ffuses facts and truths and 
discards theories, leaving the investigator in a frame of 
mind which cannot be affected by the recital of cob-webbed 
ideas and old-world platitudes. 

Mr. Maude might, however, find a clear path out of bis 
difficulties if he tried to find out why all the Protectionist 
countries are so anxious that Britaia should not alter its 
tariff arrangements, why so much land is being put out of 
cultivation in this country, and why one person in every 
40 in Free-Trade Britain is a pauper, when the proportion 
in France and the United States is 1 in 260 and 1 in 250 
respectively, 

Veritas Vincit. 


[Lesar Qrvery.—No Хаме. If “ Piedger” who sends 
us a legal query will forward his name and address, his 
query will be answered.—Eps. E. R.) 


J. 
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4 South African Experience. 


I am enclosing two photos which I think may interest 
your readers, and which go well to illustrate the saying “ it 
is always the unexpected which happens." 

The smaller photo shows a carbon brush belonging to a 

15-H.P. 500-volt D.c. motor, which drives, by belt, part of 
the shafting in the Natal Mercury Printing Works, here in 
Durban. 

One night last week the motor, which had been running 
perfectly satisfactorily for some time, started sparking very 


France Nain IN Carson Ввовн. 


badly, and, on inspection, the commutator presented an 
appearance as shown in the large photo. 

On removing the brushes I found that one of them had, 
what looked like a piece of copper sticking to it, wLich had 
cut the commutator badly. 

On placing a fresh brush in the machine it was possible 
to start up again, and the machine ran for nearly a netk, 
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DAMAGED COMMUTATOB. 


day and night. When tle commutator was turned up it 
was found necessary to turn cff nearly # in., во as to remove 
the groove. On cutting open the brush I discovered 
the trouble was due to a 2 in. French nail," which was 
buried in the carbon and had only bec me visible on account 
of the brush wearing down till the head came in contact 
with the commutator. The head of the nail bad become 
plated with copper all over, owing to the heat, no doubt. 


The machine and brushes are examined every day and 
nothing was wrong then. The copper turnings were 
scattered all round the motor, showing how quickly the 
damage had been done. 

I should be obliged if any of your readers could quote any 
similiar experience, as, if so, it will be necessary in ordering 
brushes to state that they must be free from all nails or 
other foreign substances. 
. Henry D. Waldram. 

Manager, Heywood 4 Co., 
Electrícal Engineers. 
Durban, South Africa, 
February 11h, 1905. 


Electricity v. Gas. 


Being a regular reader of your paper I was much sur- 
prised by the article in last week's issue headed The 


Lighting of Buildings, &c., by Electricity and Incandescent — 


Gas.” How any men in their right minds can compare 
gus lighting to electric lighting is, and always has been, a 
mystery to me. The lighting of town streets by incan- 
descent gas із a miserable failure, and strong winds play 
havoc with the mantles. 

Most of the streets of this city are lighted in this way, 
and at night (when the shops are closed) present a very 
gloomy appearance. Returning here the other evening from 
Leeds (which as you know is brilliantly lighted by arcs on 
every trolley standard), I was struck with the dismal and 
ghastly light in the streets illuminated by incandescent gas. 

William Hagill. 

Bradford, March 2nd, 1905. 

[It is quite true, as our correspondent (who is a wool 
broker, and therefore quite unbiassed), remarks that the light- 
ing of Bradford is a disgrace to that great industrial centre, 
while the lighting of Leeds is excellent. We speak from 
personal knowledge.—Eps. E. R.] | 


: LEGAL. 


THOMAS v. MackIE & Co. 


THIS case came before tke Court of Appeal, composed of the Master 
of the Rolls and Lord Justices Mathew and Cczene-Hardy, on 
28th alt., on the defendants’ application for judgement or new 
Arial in an action tried before Mr. Justice Lawrance and а common 
jury in tbe King's Bench Division. 

The action was brought by the plaintiff to recover damages for 
personal injuries, owing to the alleged negligence of a servant of 
the defendants. The facts were shortly these:— The plaintiff was 
in the employment of Messrs. Mann & Orossman, the brewers of 
Mile Ead Road, and his duty was to attend to a lift for raisirg 
barrels of beer from the vaults into a room called the stagirg, from 
which they were loaded on to the carts for delivery to customers. 
There were two vaults, one below the other, and the lift consisted 
of a band with pronge upon it at intervals upon which the barrels 
were placed when they were to be raised. There was a pit 3 or 4 ft. 
deep at the bottom of the lift. The defendants, a firm of electrical 
engineers, had previously put up electric motors for working the lift 
from the upper vault, and in February, 1904, they were employed by 
Messrs. Mann & Crossman to lay the wires for working the lift from 
the lower vault, and defendants sent two of their men to lay the 
wirer, and a foreman. After the wires bad been laid and the con- 
nections made on February 6th, one of the wiremen in starting the 
litt for the purpose of explaining to the plaintiff how something was 
to be done on an emergency, fused the wire. Oa February 8th Le 
repaired the wire and started the lift to see if it worked properly, 
when it struck the plaintiff, who was in the pit clearing out 
some rubbish. Plaintiff's case was that the lift was started without 
any warning. The defendante’ case was that the wireman was 
expressly directed not to touch the machinery or put the lift in 
motion, and that he was to call the second engineer of the brewery 
when the work was finished, in order to set the machinery in motion 
for the purpose of testing the wires and conneotione. Defendante 
contended they were not liable on the following grounds :—(1) 
That the wireman in setting the machinery in motion was not 
acting within the scope of his employment; (2) that even if he 
was, the defendants were not guilty of negligence, as their servant 
gave a warning shout before setting the machinery in motion ; and 
(3) that the plaintiff had been guilty of contributory negligence. 
At the trial the jury awarded the plaintiff £80 damages, and jadge- 
ment was entered accordingly. (See Erxo Rev, Nov. 18th, 1904) 
Hence the present application of the defendants on the ground 
that the verdict was againat the weight of the evidence. 

Mr. R. J. N. Neville appeared for the sppellants; and Mr. W. M. 
Thompson and Mr. J. D. A. Johnson fcr the rerpondent on the 


appeal. 
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II the result, their Lordships allowed the appeal, holding that 
the act of the defendants’ wireman which caused the accident, was 
done outside the scope of bis employment, and therefore not as the 
defendanta’ servant. 
entered judgement for the defendants with coats. 


Beate v, WILLIAM Gairritas & Co., Lap. 


On Friday last the hearing of this case was concluded in the King’s 
Bench Division before Mr. Justice Lawrance and a epecial jary, the 
action being brought by the plaintiff, а fishshop proprietor, against 
the defendants for personal injaries sustained through the alleged 
negligence of the defendanta. 

The facts were these:—The plaintiff, on the night of November 
20th, 1903, was driving a pony and barrow along the Borough Road, 
when one of the wheels skidded along a raised tram rail temporarily 
placed in the road by the defendants, who were carrying out a 
contract with the L.C.C. for the electrification of the $3amway 
system in South London. The barrow was upset, and the plaintiff 
sustained serious fnjuries. The evidence was tbat the rail was put 
down temporarily to carry the trams while that particular section 
was under reconstruction; tbat the bolts, clips, and fastenings of 
the rail were loose, and some of them out; that there were no 
featber-edged boards at the place where the accident happened; 
айй that tbe rail was uneven, being raised at places by the cross- 
ties about half sn inch from the granite setts in the road. 

The defence was tbat the tem porary tramlines had been laid down 
after the most approved method, and tbat a similar process bad 
been adopted all over the metropolis. 

In the result the jary awarded the plaintiff £860 damages, and 
judgement was entered accordingly. 

Mr. Clavell Salter, K.C., and Mr. Cla'ke Hall appeared for the 
pleintiff; and Mr. MoCall, K.C., and Mr. J. D. Crawford for the 
. defendants. : 


EL&cTR)0 Tramways CONSTRUCTION AND MaiMTENANOB Co., LTD 


Ix the Cbancery Division of tbe High Court of Justice, on Tuesday 
last, Mr. Justice Buckley in this case bad before him the petition 
of Mr. A. J. Paine or the winding up of the company. 

Mr. Norron, K C., for the petitioner, said that the petition bad 
stood over from an action to be tried before Mr. Justice Kekewicb. 
The action bad been tried, and the result was that the company was 
now in voluntary liquidation. Under these circumstances, he 
desired to withdraw his petition, without costs. 

Oounsel for the company sgreed to the course proposed, and 
соррве} for creditors, who арр‹агей in support of a winding · up 
order, said be was not in a position to say his clients would be 
prejudiced by the voluntary winding up. 

His LonpsHiP arked when the company went into voluntary 
liquidation. 

Mr. М№овтон, K. C., eaid immediately after the conviction of Mr. 
Lawson at the Old Bailey. 

His Lordebip then dirmissed the petition, without coste, and 
made the same order with regard to а summons to stay proceedings 
and a summons to expurge а paragraph from an affidavit. 


Егвотвіс TRADSS SuPPLY Co. v. HDS Bros. 


Is the King's Bench Court at Dublin last week, plaintiffs, а com 
pany carrying on business in Manchester for the supply of elec” 
trical fittings, sued defendante, who carry on business in Belfast, 
for £75, the value of electrical fittings entrusted to them as agents, 
and for damages for their detention. Defendants’ claim a lien on 
the geods in respect of commission, for which they counterclaim. 
Mr. Andrews (instructed by Mesers, Johns, Bates & Johns), for 
plaintifff, applied for discovery of documents. Mr. Hanna 
(instructed hy Mr. George Allen) applied for a cross o:der. Mr. 
Justice Boyd granted both orders. | 
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PARLIAMENTARY. 


. Medway and Thames Canal Bill.—The promoters have given 
notice of their intention not to proceed further with thie Bill, 
which sought to empewer the Medway and Thames Canal Co. to 
purchase the existing canal belonging to the South-Eastern Railway 
Co., and adapt it to be worked by electric traction. 

Glasgow Corporation Tramways (Consolidation) Bill.—This Bill 
which comes under the Private Legislation Procedure (Scotland) 
Act, came before the Examiner on Thursday last week, and it was 
found that Standing Orders had not been complied with. Appli- 
cation will accordingly have to be made to the Standing Orders 
Committee for leave to proceed with the Bill. 

Oldham and Saddleworth District Tramways Bill.—The Chairman 
of Conimittees cf the House of Lords has been informed that the 
opposition to this Bill has been withdrawn. 

Standing Orders.—Tbe Examiner on Monday found that Standing 
Orders bad been complied with in the case of the South Wales 
Electrica] Power Distribution Bill Oa Tuerday, the Welling- 
borough and District Tramways and Electricity Bill, and the 
Paisley District Tramways Bill, passed the Standing Orders stage. 

The Andover Lighting and Power Bill, the Shropshire and Wor- 
cestershire Electric Power Bill, and the South Wales Power Dis- 
tribution Co. Bill have been referred to а Select Committee of the 
House of Commons to be dealt with. | 


They accordingly allowed the appea), and 


Hammersmith, City and North-East London Railway БШ. Та 
Bill came before the Standing Orders Committee of the House of 
Commons on Tuesday, when the promoters asked that Standing 
Orders might be dispensed with, and the Bill be allowed to proceed. 
There were several proofs of non-compliance, bat the most important 
was the failure on the part of the promoters to deposit a certain 
proportion of the proposed capital. After considerstion, the Com- 
mittee decided that Standing Orders should not be dispensed with, 
and tbe Bill will accordingly be dropped tbis session. The project 
was to construct a tnhe railway from Hammersmith to the City, and 
from the City to Walthamstow and Palmer’s Green. The line 
would have been about 20 miles in length, and the proposed capital 
of the company wae £7,200,000. | 

` Shropshire and Worcestershire Electric Power Ball,—Oo Tuesday 
last the Court of Referees sat to consider the /ocus stand: of the 
petitioners against a number of the Private Bills. Among the Bills 
dealt with was that of the Shropshire and Worcestershire Electric 
Power Co., the petitioners against which numbered five on the list. 
Four of them, however, were not represented, and the locus of the 
Osnnock, Hednesford and District Gas Co., Ltd., was considered. 

Мг. VESEY KNox appeared for the petitioners. He said that Ње 
promoter's Bill was а measure whica sought to confer power upon 
them t^ sopply electricity in competition with the petitioners. 

The CiiatnMan, to Mr. Wedderburn (for the promoters): Your 
company was incorporated four years ago? 

Mr. WEDDEBBUBN: No, Sir; about two years only. 

The CHAIRMAN: And you bave not yet done very much? 

Mr. WEDDERBURN: No, I think not—like other power com- 
panier. | 

Continuing, Mr. Veszy Knox cited various cases in which it was 
decided that a gas company could come in and oppose an elec- 
tric Bill, and said that the promoting company would be able to 
represent to a user that an electric motor would be cheaper than а 
gas engine. That would be competition, for the power could also 
be used for the parpose of producing light. 

Mr. WEDDERBUBN said that it was the old argument, which was 
produced when the power Bills first came up. There were a 
number of authorities in the district which already competed with 
the gas company. 

The Court allowed the Locus. 


In the House of Commons on Tuesday the Baker Street and 
Waterloo Railway Bill, the Charing Cros, Euston and Hampstead 
Railway Bill, the Edgware and Hampstead Railway Bill, the Great 
Northerr, Piccadilly and Brompton Railway Bill, and the London 
County Council (Tramways) Bill were each read a second time. 
Tbe last-named is the Bill for authorising, among other things, the 
carrying of the tramlines over Westminster and Blackfriars 
Bridges aad along the Embankment. The debate will take place 
on March 23¢d. | 


BUSINESS NOTES. 


Automatic Point Controllers.— We understand thet 
Mesars 8. Dixon & Son, Ltd., have on hand a number of orders for 
the supply of Turner's patent automatic point controller. They have 
recently installed this apparatus on the Manchester, Rotherham and 
Leicester Corporation Tramways, and are at the present time fixing 
eight of them on the West Ham Corporation Tramways. They 
have also received a third repeat order from the Leeds Corporation 
Tramways for four controllers. 


Staff Dinner,—The first annual staff dinner of the 
Anchor Cable Co., Ltd., Leigh, was held in the White Horse Hotel 
on Monday evening, February 27th, Mr. R H. Harvey, the manage, 
being in tbe chair. After dinner, songs were rendered by members 
of the staff, aa enjoyable evening being spent. 


Metropolitan Asylums Board.—At the meeting of 
the Metropolitan Asylums Board on Saturday last, an order was 
received from the Local Government Board authorising the exect- 


‘tion of works for the purpose of lighting Belmont Asylum by 


electricity, and also the provision of telephones and fire alarme, at 
а cost not to exceed £6,540. On the recommendation of the Works 
Committee it was agreed to apply to the Local Government Board 
for sanction to the managers inviting tenders from nine selected 
firme for the installation of proposed systems of electric lighting, 
telephones and fire alarms at the Southern Hospital. The Com- 
mittee stated that at the present moment the engineer-ia-chief was 
not in а position to give a definite estimate of the cost of the pro- 
posed works, but be anticipated that the cost would be approxt- 
mately £9,000, of which the underground mains alone would account 
for about £3,60J. mE : 


Football.—On Saturday last the engineering works of 
the G.E. Co., Witton, sent their football team to London to play 
Robertson Lamp Works, and, after a somewhat exciting game, the 
Birmingham team ran out the winner by 5to 2. Alter the game, 
they were invited by the Robertson Lamp Works to a tea provided 
by the president of the Robertson Lamp Works Club (Mr. C. 
Wilson), and after that а dance, which bad been postponed from 
Wednesday was held. Mr. Wilson, in a speech, said that it was the 
first inter-works game that had ever taken place in the history 
of the G.E. Cc., and he hoped it would not be the last. 


Coal-Handiing Plant. — Messis, Graham, Morton 
and Co, have just secured the contract for the installa- 
поп of an extensive boat-loadirg plant for Seaham Harbour 
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Three-Way Distributing Switchbeards.—The small 
50-ampere distributing switchboard illustrated below, is supplied 
hv Messrs. Moores, Farrell & Co., of Victoria Street. Manchester. 
The board, which is of neat design and solid construction, is fitted 
with the firms Mynshull type knife switch—the latter having 


an exceptionally long break, and two dietinct off positions. The 


5C-amp, THREE-WAY DISTRIBUTING SwITCHBOARD. 


metal parts are of ample carrying cap*city, and the arrangement of 
the leads and fases is designed to facilitate actual operation. The 
bus-bars ard contact pieces are of half-rouod copper giving an 
excellent finish; this type of board is specially ad»pted for crane 


and power work, and it can be built ina variety of sizes and designs. - 
Automatic Insulation Testing Deviee.— Referring - 


to our note under tbis head last week, Mr. J. W. Manley writes 
pointing out that he is not the ioventor of the. device in question, 
though he is financially interested therein. Toe apparatas was 
invented and patented by- Mr. R. J. Bott, of Tottenham, who 
retains a share in it. | : 


Paterson Condensation Water Parifier. — We 
recently published a brief description of the power plant installed 
at the Gibraltae Dockyards;.in connection with this plant there 
were also installed, to the order of the Electric Constraction Co. 
(tbe principal contractors), two sete of apparatus for the purification 
of tha condensed water prior to its use for boiler feeding. These 
purifiers were made by tha Paterson Engineering Oo., Ltd., of 
Amberley House, Norfolk Street, W.C., and embody their latest 
improvements, a description of which may be of interest. The 
accompanying illustrations show the apparatus in elevation and 
section. fs 

The greasy condensation water, after passing through a perforated 
bs fils plate to free it from undue agitation, enters the measuring 
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PaATEBSON Grease ELIMINATOR, FOR GIBRALTAR DOOKYARDS. 


float chamber of the automatic chemical supply gear, and overflows 
through the vertical discharge elit or weir, shown dotted, into the 
mixing trough below, where it mingles with the coagulent discharged 
by the taper valve in the cham ber ad j acent to the chemical storage tank, 
to which this chamber is connected by a ball valve for maintaining a 
constant head of reagent above the valve seat. The other valve 


chamber may be connected to the make-up water supply, and: 
adjasted to add from 5 per ceat. to 10 per cent. make-up at this 
point, The balk of the grease separates out on the surface of the 
water in the reaction andiprecipitsting chamber, in the form of a. 
thick sludge, which саа be overflowed to waste when necessary. 
The sedimentary matter falls to the bottom, and is finshed to the 
drain periodically. The water is partially clarified before passing 
into the filter by upward straining through wood wool shavings, 
contained in the preliminary strainer. The filtering medium em- 
ployed is a specially mined quarts silver sand (almost pure silica) 
resting upon a bed of fine pea gravel. The action of the coagulent 
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is to form an exceedingly fine barmless gelatinous ' precipitate 
which seals up the iaterstices between the sand grains and forms an 
impervious barrier to the oily globales. The pure water ig drawn 
off uniformly from the under side of the bed through a large number 


of. gun-metal strainers, screwed into the manifold pipe, system 


leading to the rure water outlet duct. These strainers are fitted 
with finely peiforsted renewable phosphor bronze screens. Ап 
automatic cutlet controller, by throttling the outlet diecbarge, 
prevents the possibility of the filter being drained empty when run- 
ning on light load. To wash the filter, the carrent of water is 
reversed through the bed and the impurities flushed over the waste 


gutter to the drain. This cleansing is assisted by the. agitation, 


aeration, and sterilisation obtained by forcing air through the bed ` 
by means of the air injectcr. Attention is required about 10 
minutes daily for re-chargipng the chemical storage tank, and flushing 
out the filter. In electric lighting stations during the summer 
when fhe load is light, the purifier may only require attention once 
а week. 


Bankruptcy Proceedings.— Under the failure of James 
T. Armstrong, electrical engineer, Moorgate Station Chambers, 
E.C., the first meeting of creditors was held on Monday, at the 
London Bankruptcy Court. Mr. E. Leadam Hough, Senior Official 
‘Receiver, reported that it aopeared from the debtor's. statements 
that he commenced business 30 years ago at Liverpool, as an engineer 
and consulting chemist. About 10 years later he removed to 
London, and, for the laet 11 years he had carried on the baeiness of 
an electrical engineer at Moorgate Station Chambers. He did not 
admit insolvency, being only temporarily short of ready cash. A 
dratt statement of affairs showed uosecared liabilities £4,845. and 
assets valued at £11,807, or soffisient to yield a surplus of £6,962 
after providing for psyment of all the debte. The assets included 
stock of electrical fittings, lathes, forges, tools, &:, in hie experi- 
mental laboratory at Haghenden; office furniture and patente; book 
debte and household furniture; a claim against the General Inter- 
national Wireless Telephone aod Telegraph Co, Ltd.; aad shares in 
various companies. Mr. Philip J. Batland, on beb«lf of the debtor, 
asked for an adjournment. He said that, if further time were 
granted, his client would be able to submit an offer to the creditors, 
who, he confidently believed, would be paid 20s. in the £. Tha 
present position was occasioned by the action «f two money-lending 
creditors, who, although now together claiming some £2 000, had 
already received almost as much as they had advanced. It was the 
desire of the debtor to preserve the estate with the utmost care, for 
the benefit not only of the creditors, but of bimself. Besides a claim 
to nearly £6,000 against the General Iaternational Wireless Tele- 
phone and Telegraph Co, Ltd., the de bior had a large holding in that 
concern as а shareholder, aad the effect of а receiving order would 
not only be the wreck of his own chances, bat also be detrimental to 
the company. The suggestion to adjourn the meeting was at first 
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opposed on behalf of the cash creditors, but eventually it was 
resolved to postpone the proceedings until April 13th. | 
At the London Bankruptey Court on March 3rd, before Mr. 
i Brougham, the public examination of Harold Edward Parris, 
electrical supply factor, 134, Upper Thames Street, E.O , took place. 
The accounts showed gross liabilities £257, of which £215 is expected 
to rank against assets valued at £1 18s. In the course of his 
evidence, the debtor said he had traded under the style of the 
Bt. George's Electrical Manufacturing Co. He commenced іп 1900 
without capital at 19, Lullington Road, Anerley, his father's 
residence. In 1902 he opened a shop at 120, High Street, Sydenham, 
and in the following year he removed to 134, Upper Thames Street, 


where he was trading at the date of the receiving order. His 
present position was principally due to lack of capital. The 
business been practically to execute orders obtained by adver- 


tisements in technical journals Debtor admitted that he had been 
insolvent throughout his trading, and that he had never made any 
profit. The examination was ordered to be concluded. 


Book Notices.— The Case for Partnership Assurance. 
By T. P. Wansbrough. London: О. & E. Layton, 56, Farringdon 
Street, Е.О. 1s.6d.—In the preface to this pamphlet, Mr. J. V. 
Vesey Fitzgerald, K.O., remarks that each partner in a business has 
an insurable interest in the other's life, because of the loss or in jury 
likely to be suffered from the premature death of either party. 
Partnership deeds frequently contain elaborate clauses relating to 
the protection of the interests of the beirs or dependents of a 
deceased partner, but Mr. Wansbrough, in the course of his exami- 
nation of the subject, declares these to be often inadequate or 
inequitable, and he says that the only method by which the rival 
claims can be fully safeguarded, is to adopt some form or other 
of insurance. He has prepared an equitable method of appor- 
tioning the premium payments amongst the several partners 
in such a manner that if any partner refuses to maintain any policy 


in force, it is entirely his own interests which suffer. The proposed 
solution is adaptable to the most complicated cases. 
" Practical Methods of Electro-Chemistry." By F. Mollwo 


Perkin. London: Longmans, Green & Co. 6s. net. 

“The Marienfelde- Zossen High-Speed Electric Railway Trials.” 
By Dr. A. Grad: nwitz. From the Smithsonian Report for 1903. 

" Technology Qaarterly," December, 1904. Boston: Massachusetts 
Institute of Technology. я 

The Brusa ExecraioaL ExGINg&eRIKG Co., Lro., has sent us a 
copy of Hazell's Annual for 1905, in strong and pleasing Brash 
binding, with Bilt edges. This is a very acceptable and effective 
way of keeping the Brush Co. and its standaid electric apecialities 
constantly in mind during the current year, for Hazell's is а very 
widely uscd reference work. 

Street's Newspaper Dir.ctory (8, Serle Street, W.C., Зв. 6d.) for 


1905, calls for little comment beyond the mere announcement that - 


it has been published. A large newspaper map of England and 
Wales is given, and it is easy to find out the names and addresses 
ar d а few general particulars of newspapers, msgizineB and otber 
publications appearing in London and the provinces. A relected 
list of Colonial.and foreign newspapers also appears. 

From the British THomson-Hovustcn Co, LTD, we have 
received а fully-illustrat а account of the electrification of the 
Metropolitan District Railway reprinted from the Tramway ond 
Railway World | 

Electrics.— Vol, I., No. 1, March, 1905. The official publication of 
the South Wales Electrical Power Distribution Oo., Cardiff. 2d. 


New “Twinkling Socket" for Electric Signs.— 
The Electrical Co., Ltd., 121—125, Charing Cross Road, W.O., has 
lately pat on the market a special socket, designed for elec- 
tric sign work, which obviates the necessity for employing 
expensive automatic switcher, and thus reduces the frst cost 
of such advertising devices. This especial socket can be fixed 
into an ordinary lampholder, and can be used for incandescent 
lamps of 10 or 16 o.P., and 110 or 220 volts.. The socket is designed 


so that when the current is switched on, each lamp is out in and out 


quickly and continuously at equal intervals. It the complete sign 
is fitted with а number of these special sockete, а most effective 
result is obtained, as the whole sign appears to be twinkling or 
flickering. 


Catalogues and Lists, — The C. W. Номт Co., 
Staten Island, New York, has sent us a little booklet illus- 
trating rolling stock, &c., for light contractors and mining rail- 
ways; also a gummed sheet of engineering data for insertion 
in 5 

rom Mxssns. Norton & GRRGORT, L ID., Castle Lanes, Buckir g- 
ham Gate, S. W., we have received a booklet dealing with their 
drawing offices, &c. 

A pamphlet has come to hand from Putman Parents Оо, Lrp., 
120, Marylebone Lane, Oxford Street, W., describing their patent 
detachable-leaf system of binding correspondence, &c. 

The IuPEBIAL ENGINEERING BSuPPLIES Co, LTD., Parliament 
Mansions, Victoria Street, S. W., have sent us а list describing joint 
boxes for distributors, &c., fuse boxer, manhole covers and frames, 
section pillars for B.L. and traction, and transformers, the manu- 
factures of Messrs. David Sowden & Sone, of Shipley. Tne former 
firm have been appointed sole agents for Messrs. Sowden south of 
Derby. The various mains accessories detailed in the list are well 
illustrated. 

We have received from the Westman ELECTRIC Co., of 171, Queen 
Victoria Street, and North Woolwich, a catalogue of their American“ 
electric railway supplies for 1905. It is bound in cloth, profusely 
illustrated, and should be of interest to all traction engineers. 


Means. J. S. Нинву Lro., 287—291, Old Street, E. O., have sent 
us a booklet giving a few ''Press" opinions on their wooden 
electrio light fittings, and mention that they are publishing an 
"Edition de Luxe” catalogue of their manufactures. It is too 
costly for indiscriminate distribution, and they solicit inquiries for 
copies. 

A copy of a pamphlet describing the Taylor-Newbold cold-steel 
cutting saw has come to band from Messes. E. E. CLARE & Co., 49, 
Deansgate, Manchester, who are the sole agente in this country for 
the manufacturers, the Tabor Manufacturing Co., Philadelphia, Ps. 
Messrs. Olark & Co. also call attention to an improved air lift 
system for raising water from artesian wells a working model of 
which can be seen at their offices. 


Mzsens. G. Crank & Sons, LTD., Shipley, Yorks, have sent us a a 


new and well got up catalogue of their joint and disconnecting 
boxes and fittinge, feeder pillars, &c. Many of the company's pro- 
ductions are described and illustrated, and a drawing showing the 
system for the distribution of triple-concentric mains is also 
included. The book is cloth bound. 


We have received from Messrs. Davies, Кент & 8TRWART, LTD., 
17, Berners Street, Oxford Street, W., a comprehensive catalogue 
of their electrical accessories, for lighting and bell work, fans, 
wires, &c. 

The Br«psox AuToMATIOS, LTD., 394, South Castle Street, Liver- 
pool, have sent us leaflets dealing with their Duplex fire alarm. 
It consists of an instrament operated by expansion tubes closing an 
electrical circuit; ft has а double sigaalling arrangement, one 
alarm, say, at 30° above normal summer or winter temperatures, 
suiting the case of quick fire, and a second signal acting at 120° or апу 
higher desired temperature in the event of a slow smouldering firc. 
The hydraulic principle has been adopted; hollow thin tuber, each 
abont 6 ft, in length, are placed under the cornice or ceiling, the 
tubes containing a sensitive liquid readily expanding with heat, the 
duplex action being carried at the end. 


Messrs. R. & J. Ranxis, of Union Foundry, Manchester Street, 
Liverpool, have sent us a leaflet illustrating several of their 
specialities, including gear and pulley wheels, clutches, pipe 
wrenches, valve reseating machines, &c. 


The ErnmcTBIOCAL Co., LTD., 121-125, Charing Cross Road, W. C, 
have placed before us their latest Nernst lamp pamphlet, which shows 
anumter of recent productions. A new multiple type Nernst lamp, 
corsisting of three large Nernat lamps, all enclosed in one fitting, 
is illustrated, suitable for outdoor use; the light can be varied 
between 60 and 820 c.P. A new type, " D," similar in appearance 
to the “В” pattern, is shown, which is suited for street lighting. 
Improvements have been made in the reflectors for the B" type 
lamp, which shed all the light in one direction. They are of a very 
neat design, and are intended for indoor use. The Express" 
Nernst lamp fittings and electroliers, are aleo illustrated; they 
give light immediately by means of glow lamps which are fitted 
above the Nernsis and are awitched off automatically as soon as the 
filament is alight. 


Brush Contracts.—The Brush Electrical Engineering 
Co. has booked the following contracts:— Three 50-kw. three-phase 
trans formerr, ordered by Mr. C. Н. Mers, for Bir W. G. Armstrong, 
Whitworth & Оо. ; complete steam and electrical plant for power 
house, for the Leamington and Warwick Tramways; three double- 
deck cais with radial trucks and Brush motor equipments for the 
Airdrie and Coatbridge Tramways. 


* Witton" D.C. Motors, — This type of motor 
forms a leading speciality of the General Electric Co., Ltd, 71, 
Queen Victoria Street, E.C., who manufacture them in large 
quantities at their Witton Werke, Birmingham. The machines are 
designed and built on modern linea, the parts being all standard and 


Tar “Witrox” D.C. Moros. 


strictly interchangeable. The motors can be fixed with the base 
either horizontal, vertical or overhead, the bearings being designed 
to allow for this; they are turned out in open-protected, semi- 
enclosed, enclcsed-ventilated and totally enclosed types. The 
company has recently issued a comprehensive and well-illustrated 
D.C. motor catalogue, which should interest power consumers, as, in 
addition to prices, and dimensions and weights of motors, power 
data for varicus classes of machinery are appended.| 
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Porcelain Lampholder.—The Knowles patent incor- 
rodible lampholder is constructed of a single piece of porcelain 
without any joint. The plungers, which are renewable, and their 
containing tubes, are cut out of solid brass rod, accurately turned 
and bored; the upper ends being tapped to receive the adaptors or 
sweating terminals to which the conducting wires are soldered. 
The terminals consist of sqnare-headed brass screws, } in. diameter; 
the heads being drilled to receive the conducting wires for soldering 


KNOWLES POoBOELAIN LaMPHOLDER. 


in. The usual bayonet slots for receiving the pins on the lamp-cap are 
moulded on the inside of the lamp socket. The recess in the holder 
above the terminals forms a sealing chamber, which can be filled 
with compound, and after the lamp is inserted, the joint round the 
neck can also be made good by a lapping of asbestos yarn held in 
place by prepared tape. This holder is specially suited for use in 
chemical and similar works, battery rooms, and situations where a 
' corrosive atmosphere exists, it being practically impervious to fumes 

or urs. These lampholders can be obtained from Mr. О. Е. 
Kno Holmdale, Glossop. 


New Petrol Dynamo.—After experiments extending 
over a considerable time, Messrs. Ward & Goldstone, of Datton 
Street, Manchester, have succeeded in putting on the market a new 
petrol engine and dynemo, for which many advantages are claimed. 
The engine is of a special patent type, which is quite different to 
any other; perfect steadiness of running is obtained, owing to there 
being an impalse to every revolution, not, as in most engines, to 
every two revolutions. The engine is very simple in construction, 
and mechanical troubles are reduced to a minimum by the absence 
of sliding valves. The engine and dynamo take up a remarkably 
small space, and this is a point which is much in favour of the set 


PETROL em ARD Dynamo. 


for Colonial use, as it can be shipped to the Colonies at very low 
rates. Petrol can be obtained from most wholesale ironmongers at 
9d. per gal., and at this price the cost per unit works out for petrol 
at about 2d., that is to say, the engine will work for one hour and 
light 40 8-0.р. lamps with a consumption of 2d. for petrol. The 
output of the engine is 24 Н.Р. It is started similarly to the engine 
of a motor-oar, a turn of the shaft by а handle which is provided 
being usually sufficient to start the engine. At present the set is 
made up in one size only, but larger sizes are in construction, and 
on these the economy of working will be still more pronounced. 
The complete set takes up a space of about 2 ft. 3 in. x 1 ft. 3 in., 
which is remarkably small for a set of this description. It works 
without any attention after being oiled. А set can be seen at the 
makers’ works running on load. 


Trade Announcenents.—We understand that the Sun- 
beam Lamp Oo, Ltd., owing to increased trade have been com- 


` quali 


— 


pelled to remove their business in London to larger premises at 
102, Charing Cross Road, W. C., where they will shortly be opening 
out an extensive showroom of their various manufactures, including 
" Reyrolle“ specialities. This change will enable much larger 
stocks to be carried. The actual date of removal will be announced 


later. 
Regarding the recent announcements by leading cable mana- 
facturers that they are increasing their prece and adopting а second 
cable at a lower price, Messrs. J. Frankenburg & Sons, Ltd., 

of ord, inform us that it is not their intention to this 
policy. Their wires and cables are al] first quality, being made in 
accordance with the standard adopted by tbe Cable Makere’ Asso- 
ciation for their best cables. As they are not issuing a new price 
listat present, the old one will remain in force until further 


n 

The Alliance £lectrical Co., Ltd., are removing to larger offices 
at 23, Grafton Street, London, W. We have received an illus- 
trated pamphlet from the company on “ Blectric Power; its Deve- 
lopments, its Advantages and its Uses, showing a number of 
applications to which electricity is being put. 


Dissolution and Liquidations.-—The Fireproof Elec- 
tric Switchboard Co., Ltd., is winding up voluntarily with Mr. 
Thomas Lomas, 86, Egerton Street, New Brighton, as liquidator. 
ting of Bryan, Donkin & Co., Ltd., is to be held at Lincoln 
Works, Chesterfield, on April 3rd, to hear an account of the winding 
up. A similar meeting of Olench & Oo., Ltd., is to be held at the 
same time and place. 

Messrs. G. H. Woods and R. B. Slacke (G. H. Woods, Slacke and 
Co., electrical engineers, Blackburn) have dissolved partnership. 
Mr. Woods will attend to debts. 

A meeting of the River Plate Electric Light and Traction Co. is 
to be held at 78, Coleman Street, E.C., on April 13th, to hear an 
account of the winding up from Mr. W. T. Western, liquidator. 


The *Thikflex" Cord Grip Lampholder.— From 
Messrs. Baxendale & Oo., of Miller Street Works, Manchester, who 
are the patentees and makers, we have received а spocimen of this 
ingeniously-constructed lampholder. Its most prominent and 
welcome feature is simplicity; but it is also substantially made, 
and, we should judge, well adapted for use in works and under con- 
ditions where it would be subjected to rough usage. It consists of 


TuHIEKFLSX OORD GRIP LAMPHOLDEB. 


a two-part case, which, when screwed together, rigidly locks the 
interior fittings. The latter consist of а china interiof in two parta, 
which lock together (enclosing the terminals, all but the lamp 
plungers) and the cord grips. The interior is of best English china, 
and the terminals are detachable to facilitate wiring. The cord 
grips do not belie their name, as when the holder is fitted up it is 
impossible to twist either the cord or the grips. Аз these holders 
combine with the above advantages, the further one of moderate 
price, they will doubtless find an extended use. 


LIGHTING AND POWER. NOTES. 


Bath.—The Committee’s recommendation regarding 
electric light extensions and improvements has been adopted by 
the T. O. By the resolution carried, application is to be made to the 
L.G.B. for leave to borrow £7,000 for additional plant, and £3,000 
for mains extensions; also £900 for improvements in the public 
arc lighting, as suggested by the city electrical engineer, Mr. 

e. 


Teagu 


Blaydon-on-Tyne.— On 2nd inst. the U.D.O. resolved 
to apply to the B. of T. for authority to transfer its E. L. order to 
the Durham Electrical Power Distribution Co., Ltd. 


Canada.— The Maine and New Brunswick Electric 
Power Oo., whose head office is at Andover, N.B., will shortly 
commenoe development work on its property at Aroostook Falls, 
М.В. There is a head of 75 ft., and the company’s engineer esti- 
mates that 4,000 н.р. is available. Five of wheels of 800 Е.Р. 
each pair will probably be installed. It is proposed to furnish light 
and power to the principal towns of Aroostook County, Maine, and 
to Perth and Andover in New Brunswick. 

I> has been tothe Toronto City Council that a com- 
mittee be appointed to consider the advisability of installing а 
municipal plant for рое lighting. The public lighting contract 
held by the Toronto Electric Lighting Oo. expires at the end of 
the present ува. 
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The Goderich (Ont) T.C. is considering extensions to the 
electric light plant, at an expenditure estimated by the town 
engineer at 810,000. 

The St. Mary's (Ont.) Т.О. has commissioned Mr. Willis Chip- 
man, O.E., of Toronto, to furnish an estimate of the cost of making 
improvements and additions to the E.L. plant. 

The Calgary (Alberta) City Oouncil has called for tenders for the 
erection of a municipal electric lighting plant. One 225-xw. two- 


hase 2,300-volt generator, direct connected to а 300-н.Р. condensing · 


orliss engine running at 150 r.p.m., is to be installed. The City 
will have to compete with a privately-owned plant, but as the 
citizens are not satisfled with the treatment they receive from the 
private company, it is expected that the municipal plant will obtain 
sufficient support to enable it to compete on я business basis with 
the present company. Mr. F. W. Thorold is the city engineer, and 
tenders will be received up to March 16th, the work to be completed 
by October ist. The possibility of a street railway franchise being 
sought by a corporation is an extra inducement to tha City to take up 
municipal trading, as the. tramway franchise will be given on terms 
that will compel the use of energy from the municipality. For 
authority to expend $60,000 on the above plant, the scheme was sub- 
mitted to popular vote and carried by a very large majority. 


Colchester.—In order to encourage consumers of elec- 
tricity on the slot system to keep their lamps in good order, it has 
been decided by the E.L. and Power Committee to give new lamps 
in exchange for old after every 40 units of electricity have been 
registered on the meter. 

The T.C. has received from the L.G.B. sanction to raise a loan 
of £12,920 for E.L. purposes. The sum applied for was £16,500. 


Continental Notes.—ITALV. — Application has been 
made to the Bergamo prefectural authorities for power to erect a 
generating station and supply electrical energy to Gazzaniga. 
Es water power of the Hiver Vertova is to be utilised for the 
scheme. : 

BavABIA.—The municipal authorities of Landshut have resolved 
to erect an electricity works for the town. 

AUSTRIA.—In connection with the extension of the Grand Dake 
Frederick’s ironworks at Trsynietz, Austris, the A.E.G.-Union 
Gesellschaft, of Vienna, has secured a contract for a large electric 
power plant operated by steam turbines and intended for the 
driving of the rolling mills; it will comprise three 750-н.р. triple 
mills, and a 3,000-н.р. reversing mill. The latter will, it is stated, 
be the first to be electrically operated. | 

FRARCB.—The district authorities at Besançon have granted the 
Gas Co. a concession, whereby it can generate and supply electrical 
energy for lighting and power in the district. 


Crewe.—The T.C. has been recommended to lower the 


price of energy for public lighting by 3d. per unit from March 31st. 


Darlington.— The T.C. on March 2nd decided to apply 
to Aon L.G.B. for а loan of £2,100 for extending the generating 
P " 


Dartmouth.—The -Urban Electric Supply Co. (Messrs. 
Edmundson's) has held an electrical exhibition at this South 
Devon port. It proved of much interest to the locality ; the 
number of visifors amounted to 2,801, and the receipts totalled 
£57 158. Gd., which sum has been handed over to the hospital. 


Dewsbury.—Application is to be made to the L. G. B. 
by the Dewsbury Corporation for sanction to borrow £10,000 for 
additional plant and cable required for the electricity undertaking. 
It is not proposed to spend the wbole of this amount at once, but 
£10,000 is being asked for to avoid repeated applications. 


Dover.—On the advice of the B. of T. the T.C. has 
excluded Hongbam from the order extending the area of supply 
outside the borough. 

The T.C. has appointed Mr. V. P. Martin (one of the staff at the 
works) to canvass for E.L. consumers, at a commission of 6d. per 
lamp for all over 300 obtained per month. 


Dublin.—The Blackrock U.D.O. has asked the consent. 


of the Corporation to its taking a supply of electrical energy from 
the Dublin United Tramways Co. for lighting purposes until the 
Corporation is in a position to contract for such a supply. The 
U.D.C. points ont that it would mean considerable expense to the 
Corporation to undertake а supply at present, tbat the tramway 
company can supply from its existing mains, and that the prov. 
order will be cancelled if not proceeded with shortly; but in 
spite of these good reasons, the Corporation will not assent to the 
proposal. 


Exeter.— The T.C. met in committee recently to consider 
report by the special committee appointed to investigate the manage- 
ment of the E.L. undertaking. The committee states that after 
careful inquiry, it is fully fatisfied as to the competency of Mr. 
Munro as an electrical engineer, and is of opinion that the electrical 
engineer should have charge of all the works in connection with the 
undertaking, including maine, and of the electrical equipment in 
connection with the tramways. Having regard to tbe extent of the 
works and the growth of the undertaking, the committee is of 
opinion that this is sufficient to fully occupy the time of Mr. 
Munro, and that some other arrangement should be made, by a 
readjustment of the present staff, with regard to the supervision and 
control of what may be called the mercantile side of the under- 
taking by an officer who should be in direct communication with the 


committee. The committee recommends that the matter should be 
again referred to it in order that it may report upon the general 
question of the management of the undertaking. 


Elland.—The result of the first year's working of the 
U.D.O. combined electricity works and destructor shows a gross 
profit of £213, and after allowing for sinking fund charges, &c., 
there is a debit balance of £670. Only £36 has been expended on 
coal during that period, and the cost of destroying refuse, &., 
works out at 954. per ton. 


Farnworth.—The U.D.C. has adopted a system of free 
wiring and has decided to retail lamps at the E.L. works. 


Faversham.—The consulting engineers (Messrs. Talbot 
and Stevenson) have recommended the T.C. to provide additional 
engine power at the E.L. works at an estimated cost of £4,800, in 
order to avoid а possible failure of supply next winter. | 


Felixstowe.—The U.D.O. has rescinded the resolation 
that the reduction in the price of energy from 8d. per unit to 64d. 
shall only apply to cases where the account is paid within one month 
of delivery. 


Finchley.— On the recommendation of ita Electricity 
Committee and its electrical engineer, Mr. Calvert, the U.D.O. has 
resolved to apply to the L.G.B. for sanction to borrow £23,500 for 
extensions to the plant, made up as follows :—Machinery, £5,450 ; 
water supply, £2,180; buildings, £6,750; mains, £5,370; services, 
£2,200; contingencies, &o., £1,500. 


Friern Barnet.—The U.D.O. decided recently to apply 
for a farther extension of its prov. order for 12 months. 

An application has been before the D.C. for some time from a 
factory owner on the south side of the districtfor permission to have 
a cable laid to his works from the Hornsey Borough mains, but 
consent had been refused. Now, however, consent has been given 
by the Council, subject to the terms of the contract meeting with 
its approval. 


Guildford.—There appears to be trouble with smoke at 


. the electricity works. The Electricity Bupply Co. has at times 


been served with various notices on thisscore. The engineer states 
there bas been a breakdown in the mechanical stokers, and that there 
is a boiler under repair, the result being that some farnaces have 
been forced. The company bas been fined £1, but a request by the 
Town Clerk that а continuant penalty up to 10s. per day be granted 
was not allowed. - 


Huntingdon.— Mr. F. J. Warden-Stevens, of Westminster, 
has been retained by the Corporation to advise regarding an electric 
lighting scheme. 


Killarney.—The U.D.C. has been informed that the 
Killarney Electric Lighting Co.'s undertaking, recently put up for 
sale by the Chancery Court, has been purchased by Mr. V. A. Ryan, 
electrical engineer, Dublin, who, it is atated, intends to run the 
concern in future. ° 


Lancashire Electric Power Co.—The laying of cables 
by this company for electric light supply to Swinton and Pendle- 
bury is proceeding, the local authority having entered into an agree- 
ment for a supply in bulk from the Radcliffe generating station. 


London.—BuLK SurPLy.—The Westminster Gazette 
recently published an article describing an interview with one of 
the promoters of the large power scheme for the London area. A 
representative of the Daily Chronicle has also obtained some 
information on the company’s side of the question, and it is to be 
hoped that those who read these articles will understand how such 
& scheme will affect municipal and other electric lighting under- 
takings. 

Hacewny.—The E.L. Committee of the B.O. has recom- 
mended that the present arrangements for supplying water 
to the works be supplemented. The consulting engineer recom- 
mends the sinking of an artesian well, at a cost, including 
electrically driven pumps and an overhead storage tank, of £2,000, 
and the Committee has decided in favour of sinking the well. 
Mains extensions, estimated to cost £420, are to be carried out. 

METROPOLITAN ABSYLUMB.—The Board has resolved to apply to 
the L. G. B. to be allowed to follow the precedent advantageously 
adopted in the electric lighting of its other buildings," and to invite 
tenders for the installation of proposed systems of electric lighting, 
telephones and fire alarms at the Southern Hospital from nine 
selected firms, The engineer-in-chief approximately estimates the 
cost of the works at £9,000. This includes £3,000 for underground 
mains. | 
Maidstone.—On March 2nd а L.G.B. inquiry was held 
relative to the application of the T.C. for a loan of 46, 00 for E.L. 
purposes. The amount ів made up as follows :—Coal store, £330; 
indicators, &c., £3,708; public lamps, £620; balancer and switch- 
board, £550; feeder cable, £550; contingencies, £97. Certain rate- 
payers offered opposition, on the ground of heavy expenses incurred 
for sewage worksand tramways. 


Melton Mowbray.—The electrical exhibition (Meters. 
Edmundson's) held from March lst to 4th, was an unqualified 
success. Although the population of the town is only about 7,500, 
4,784 persons visited the exhibition and evinced considerable inte- 
rest in the numerous adaptations of electricity to light, heat, power 
and therapeutics. It was not expected that the receipts would 
cover the cost of preparing the exhibition; these, however, totalled 
£53 198. 10d., which allowed of a cheque of £22 5s, 9d. being handed 
to the local hospital. 
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Mexico.—The electricity works of the Compagnie 
Mexicania d'Electricita in the city of Mexico was destroyed by fire 

on the 4th ult. The company undertook the public lighting, and the 
. streeta were consequently in darkness on the night of the outbreak. 
La Oompagnie d'Electricité de San Ildefonso, however, came to the 
rescue, and by connecting up its plant to the street mains, was able 
to re-light the public lamps the following night. 


Monte Video.—A report on the result of the past year’s 
working of the municipal electrio- lighting department has been 
presented, and states that the revenue amounts to $129,184, as 
against $107,256 the previous year, and the expenditure $95,496, as 
. against $157,777, leaving а credit balance of $33,687, against а loss 
of $50,520 the year before. Public lighting increased by 180 
incandescent and 123 arc lamps, ccsting for service $27,330. 
Revenue is only received from private lighting, but the department 
aleo has to carry out the whole of the public lighting of the city.— 
Review of the River Plate. 


Peterborough.—The T.C. has applied for a loan of 
£3,400 for E.L. purposes. 


Ramsgate.—The Т.С. has agreed to sell a site at White- 
hall to Edmundson's Electricity Corporation, Ltd., for £600, on which 


4 


to erect a generating station. 


South Shields.— The T.C. on March 1st, reduced the 
price of energy on the flat rate from 5d. to 4d. per unit, and on the 


maximum demand system from 2d. after the first hour’s consumption 
to 144. per unit. | 


Stockport.—A loan of £6,125 for the purchase of motors 
to be let out on hire, has been applied for by the T.C. 


Sutton Coldfield.—A loan of £8,000 for extensions of 


the E.L. mains and the generating plant, has been applied for by | 


the T.C. 


Torquay.—The result of the post card poll on the ques- 


tion of the proposed municipal expenditure on the E.L. under- 
taking, is 2,570 against and 417 for it. 


U.S. A.— BurraLo, N.Y.—The Iroquois Electric Light 
Co. is applying for permission to enter into competition with the 
Baffato General Electric Co., offering to pay the city 24 per cent. 
of its gross proceeds for a five years lease. There is much opposi- 
tion to the application. The existing charge for arc lamps is £15 
а year, and it is suggested to entain the new proposal if the Iroquois 
Co. will supply lamps at £14. 

- Мвт Үовк Crry.—The propos for the establishment of a city 
 Mghting plant bas resulted in the presentation of a very hastily- 

prepared plan calling for the expenditure of £825,000 for supplying 
energy for street lamps and public buildings in the boroughs of 
Manbattan and the Bronx. Estimates for Brooklyn ate being pre- 
pared. The proposed plant is to be of 10,000 xw. capacity, supply- 
ing 6,000 arc lamps of 450 watts, and 250,000 incandescent lamps 
of 16 с.р. The items include £250,000 for the generating station, 
and £450,000 for high tension cables, transformers, switchboards, 


arc light circuits and centres of distribution. The controversy con- 


corning the proposal is still raging. 

Mr. Ernest H. Davis, president of tbe National Electric 
Light Association, reviewing the report of the Committee 
on the proposed municipal plant, states that a number of 


items of cost have been omitted which should be taken into cone 


sideration, and he argues that the estimate of 515 cents per xw.- 
hour should be increased to 12:88 cents, on which basis the cost per 
public arc lamp, instead of being $75 40 (£15 14s. 2d.) would be 
more than $140(£20), the price at present charged by the New 
York Edison Co. On February 24th, the Board of Estimates passed 
vid appropriation of £120,000 for the purchase of a site for a central 
station. 

Wimborne.—The U.D.O. has decided not to oppose the 
application of the electrical supply company for a prov. order for 
electric lighting, the company having acceded to the Council’s 


request to lay wires below the surface of the roads or overhead, as 
the Conncil may think fit. | 


——— M— Min 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The Cavehil and Whitewell Tramways Co. 
has entered into an agreement with the B. E. T. Co., which provides 
for electrification and equipment by July 31st next. 

The strike of labourers employed on the Corporation tram- 


way reconstruction continues, and at the begi f 
Мк te en 8, e beginning of the week 


Brooklyn, N.Y.—The Rapid Transit Co. has, in appear- 
ance, if not in fact, frankly responded to the requirements of the 
State Railroad Commission to improve its service. The company 
has ordered 200 new surface cars, 100 new elevated care, and 50 
trucks for conveying city refuse, &c., about the borough. The total 
coat of these 350 cara is approximately £500,000. 


Canada.—The Charter passed by the Dominion Govern- 
ment last Session, incorporating the Brantford and Hamilton Elec- 
tric Railway Co., has now come into effect, and grants powers to 
construct an electric railway from Brantford to Hamilton.. The 


company must expend $45,000 within two years, and complete the 
line within five years. | 

The Quebec Legislature will be asked to incorporate the Lon- 
gueuil Tramway Oo., to build an electric railway from Montreal to 
Longueuil. 


Chicago.—The Supreme Court has ordered the Union 
Traction Co. to lower its tunnel under the Chicago River in order 
not to obstruct the navigation. The lowering is to be done at the 
cost of the company. 


Darlington.—At a meeting of the T.C. on the 2nd inst. 
a report was submitted from the Tramways and Electric Lighting 
Committee, in which it was stated that the $d. fares showed an 
approximate loss of £4 198. 10d. per week, and Mr. Lunn, the elec- - 
trical engineer, estimated that the loss would be £3 to £5 week. 
He also stated that to meet the increasing demand for e city 
there would have to be extensions of the:works, and the cost, if what 
he proposed were carried ont, would be from £2,000 to £3,000. It 
was reported that the estimated loss in working the trams up to 
March would be about £1,900, and the estimated loss for 1905-6 was 
£1,200, independent of the interest and liquidation of the old tram- 
way system. Councillor Wooler, chairman of tha Committee, moved 
the adoption of the report, and pointed out that under the terms 
of the Light Railways Order they could not deal with a deficiency 
until it arose. He said that there had been some criticiem as to no 
allowance being made for depreciation of plant, but following the 
example of other companies, they were allowing nothing for depre- 
ciation for three years. Alderman Bartlett declared that the Oor- 
poration was being charged st a higher rate for energy than it had . 
been proposed to charge the Imperial Tramway Co., and if this were 
altered it would make a difference of about £800 а year. The 
estimate for the ensuing year was based on tbe price of 12d, per unit. 
The minutes were adopted. 


Derby.—The Т.О, has decided to lay down.electrio tram- 
waysin the Kedleston Road at а cost of £14,000, to join the Pear 
Tree and Dale Road routes at a cost of £5,245, and to purchase 
four cars at a cost of £2,320. Some 380 residents in the Kedleston 
Road district presented a memorial in favour of a tramway in that 
district. It was announced that during the 30 weeks in which 
electric cars had been running, 3,419,400 passengers had been 
carried, and the receipts averaged 104d. per mile. The Tramways 
Committee had decided not to adopt motor-'buses, owing to their 
excessive first cost and high running charges, estimated at 114d. 
per mile, compared with 5:54. to 6d. per mile for electric cars. 


Douglas.—The Tramways Committee is considering the 
advisability of obtaining motor-'buses for traffic purposes in the 
town, and has declined for the present season to adopt penny stages 
on trams. 


Dover.— The T.C. has received sanction for the following 
loans in connection with the extension of the tramways to River:—- 
1 £15,707; electrical equipment, £2,269; саге, &c., 

‚024, | 

Leicester.—At last week's T.C. meeting, Councillor 
Flint, in moving the adoption of the report of the Tramways Com- 
mittee, said that the total receipte during the year, including rents 


. and bank interest, were £79,900, and the working expenses 447,993, 


leaving а gross profit of £31,907. They had paid in interest and , 
sinking fund £18,849, leaving a net balance on the year of £13,088. 
Comparing the two years, the gross receipts in 1904 were £79,125, 
against £47,599 in 1903, showing an increase on the year of £31,126. 
The working expenses in 1904 amounted to £47,993, and in 1903 to 
£38,850, an increase of £9,143. The passengers carried in 1904 
numbered 18,394,183, against 10,813,430, an increase of 7,580,753. 
The car-miles run were 1,860,479, against 960,934. He was aware 
that their plant was very costly at present. It cost а great deal of 
money, but the increase in the interest and sinking fund to cover 
that would be much more than compensated for. Of that he had 
no shadow of doubt. He thought that that was all in favour of the 
system they had adopted in Leicester. It was urged at one time 
by members of the Council and others that they ought not to have 
gone in for the overhead system. They were advised to adopt such 
a system aa that at Wolverhampton, which was on the surface- 
contact system, But the Wolverhampton tramway system was now 
on the rates. The people were, fartber than that, very much dis- 


. satisfied with their system, and at the last meeting of the Wolver- 


hampton Council a resolution was submitted from the Tramways 
Committee that motor-'buses be substituted for the trams. Yet 
when the Committee visited Wolverhampton, the Wolverhampton 
Oouncil had such faith in their cars that they were told that 
Leicester would certainly adopt the surface-contact system. Coun- 
cillor Flint proceeded to read what Mr. Olifton Robinson said 
about motor-’buses. As to the balance of £13,000, the Committee 
had decided that that amount should be appropriated to a reserve 
fund and that that fund should be for the purposes of maintenance, 
renewals and repairs. If they put it to a depreciation fund they 
would lose control over it. After a lengthy discussion the report was 
adopted. 


Live Rail Aecidents,—In the House of Commons 
recently, Mr. Gerald Balfour, in reply to a question, said that on 
the Lancashire and Yorkshire and North-Eastern Railways nine 
fatal and 22 non-fatal accidents had occurred through contact with 
the electrically-charged rail, including eight fatal and eight non- 
fatal accidents to trespassers, and one fatal and 11 non-fatal - 
fatal accidents to railway servants, Мо accidents from contact with 
the rail in question had been reported to the B. of T; on any of the 
other lines which had recently been equipped for the use of elec- 
trical power in place of steam, and no such fatal accident had, it 
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was believed, oocurred on any of the tube railways. The number of 
non-fatal accidents of this description on tube railways, some of 
which һай been opened now for а considerable period, could not be 
given, as no separate record of such accidents bad been kept, but 
the number, if any, must be very small. Recommendstions as to 
the steps to be taken to prevent the occurrence of accidents of this 
character had been made from time to time to the railway com- 
panies, and had been adopted by them. The matter was one that 
received unremitting consideration from the inspecting officers of 
tbe department in the execution of their duties. 


London.—At a meeting of the L.C.C. on Tuesday, the 
Highways Committee presented а report relating to accommodation 
for the repair and overhauling of the electric tramcars. It was con- 
sidered that special repair shops should be provided in some 
central position for this purpose, and for the making of parts 
which were now obtained from the car-builders. It was probable 
that by direct production in the Council's workshops, equipped and 
operated in a thoroughly economical and systematic manner, spare 
parte could be supplied at a cheaper rate and with greater dispatch. 
than hitherto. The Committee proposed to report at a later date 
upon a suggestion to erect new buildings specially for the purpose, 
as some time would be occupied in framing а comprehensive scheme 
that would meet the demands of the undertaking as it was likely to 
be developed in the future. In the meantime it was desirable to 
have more satisfactory provision than at present existed for the 
repair of cars, and a temporary workshop as an instalment of the 
larger scheme could be arranged at the car-shed building for the 
Council at New Cross Gate. It would be necessary to provide 
plant, tools, and machinery, and the Council sanctioned an 
expenditure of £5,000 for their purchase from firms to be selected 
by the Committee. 

The Times says it is anticipated that the Royal Commission on 
London Locomotion will finish its inquiry about the end of June. 

The Metropolitan Water Board having lodged a petition against 
the Metropolitan Electric Tramways Bil), in order that a protective 
clause should be inserted with regard to alterations in the positions 
of pipes, the promoters’ agents offered to deposit with the Board 
£6500 to defray the cost of such alterations. On the advice of its 
chief. engineer, the Board on Friday agreed to withdraw its 
opposition on receipt of the £500. 


Long Island Railroad.—A beginning has been made 
with the work of laying the power rail on several sections of the 
Long Island Railroad. Electric traffic is promised to commence on 
June ist. 


Mount Blanc Electric Railway.—A company has just 
been formed at Paris with a view to constructing and operating an 
electric railway, which will carry tourists to the summit of Mount 
Blanc. The capital necessary, 10,000,000 francs, has been subscribed 
during last month, Electric energy will be generated from the 
numerous streams which flow down the mountain. This under- 
taking will be a great boon to travellers, as the present cost of 
guides is £12, whereas the railway fare is to be £2. 


New York City.—The extension of the subway along 
Lower Broadway is promised to be in working order by Jane Ist. 
Trains will run in the tunnel under the Hudson to Brooklyn a few 
weeke later. Plans are being considered for the enlargement of the 
platforms of the subway stations, so that eight or ten-coach trains 
can be accommodated instead of five or віх as at present. The 
electrical equipment of the New York, Westchester and Boston 
Railway Co. will be identical with that of the subway, and there 


will be through traffic. The Westchester line is to be commenced . 


as soon as weather permits, and will be finished in about two years. 


N.E. Railway,—The N.E. Railway Co. are now trying 
a new ballast on that part of the track which is electrified. This 
is stated to be a much better non-conductor than the ordinary 
ballast, and it also drains away moisture much more rapidly, thus 
lessening the severity of the shock in case of accident. 


Pontypridd.—The completed portion of the system of 
electric tramways in course of constraction by the D.C. was opened 
on Monday morning last. The route extends from Treforest, 
through Pontypridd to Coedpenmaen, Norton Bridge and Cilfynydd. 
In January, 1903, the B. of T. held ite inquiry at Pontypridd 
into the application of the U.D.C. for powers, and granted tbe 
application in due course. In the same year, tenders were obtained 
and accepted for the various works. The generating station, com- 
bined with the refuse destructor and car depót, is situated on some 
ground adjoining the Council gas works at Treforest. On account of 
the narrowness of the streets, the B. of T. compelled the Council to 
put in double lines the whole way, with some special crossings to 
enable the cars to travel on either line, with а view to reducing 
obstruction to traffico to a minimum. The gauge is 3 ft. 6 in. The con- 
tractors for the whole of the track work were Messrs. R. W. Blackwell 
and Co., Ltd., of London, and for the overhead equipment the British 
Insulated and Helsby Cables Co., Ltd., of Prescot. The under- 
ground cables were supplied by Messrs. W. T. Henley’s Telegraph 
Works Co., who experienced considerable difficulty, owing to the 
narrowness of the streets, in which gas and water pipes and mains 
belonging to the South Wales Electrical Power Distribution Co., 
Ltd., lie in close prcximity. The buildings were erected by Mesars. 
Hughes & Stirling, of Liverpool, and the following plant is installed 
therein:— Three engines of the vertical cross-compound Corliss 
type, provided with patent reheaters (one of 500 H.P., and two of 
260 H.P., with speeds of 125 and 150 r.p.m. respectively), supplied 
by Messrs. Coombe, Barbour & Co., Belfast. The enginesare coupled 
to a fs emp by Messrs. Greenwood & Batley, Leeds, arranged for 
supplying either the lighting or traction supply. The switchboard 


is of Messrs. Ferranti’s well-known type. Balancers aro роо 
for the lighting system, and were supplied by the British Westing- 
house Oo., Ltd. In the boiler house, two boilers are installed ; these 
are to be supplemented by two boilers in the destructor house, not 
yet fixed. They were supplied by Messrs. Babcock & Wilcox, for a 
working pressure of 200 Ib. per tq. in., and are fitted with that firm's 
usual type of superheater. The same firm also supplied and fixed 
the whole of the pipework and feed-pumps, together with a Boby 
water softener. А Green economiser of usual type is also installed. 
The arc lamps, of which thereare 40, are of Messrs. Johnson & Phillipe's 
enclosed type, and are fixed on the top of the tramway poles. The 
cars were supplied by the British Thomson-Houston Co., Ltd, of 
Rugby, who sub-let the contract for bodies to the Brush Co., of 
Loughborough. Six cars ate of the doublc-deck type, and six single- 
deck, all of them being fitted with Brill bogie trucks, driven by two 
G.E. motors. Each caris also fitted with the Westinghouse magnetic 
track brake. The total length of track at present equipped isa little 
over 3} miles, and an extension of 14 miles to Hafod is in progress. 
The work bas been supervised by the consulting engineer to the 
Council, Mr. R. P. Wilson, of Westminster. 


Sedgley.—An · accident occurred on the tramway 
last week. А car was proceeding down-hill from Bedgley to 
Wolverbampton, when the driver discovered that both his ordinary 
and electrical brakes would not act. The car began to attain con- 
siderable speed, when another car appeared, coming in the opposite 
direction. The driver of the second car fortunately grasped the 
situation and reversed the motion of his car. Тһе runaway, how- 
ever, soon overtook the retreating tram, and a collision ensued. 
The first car was brought to а standstill by the impact, and the 
driver of the second car also succeeded in stopping. Both cars 
were damaged, and tho passengers considerably shaken. 


Tramways and Light Railways.—The return 
relating to street and road tramways and light railways which has 
just been issued, givesthe following figures down to mber 3ict, 
1903, in the case of companies, and March 3186, 1904, in respect of 
local authorities :— 


Method of England 
traction. and Wales. Scotland, Ireland. Total, 
M. Ch. M. Ch. M. Ch. M. Ch. 
Electric . 1,282 РО 140 7 89 44 1,469 1 
Steam » € bs 15 58 — 88 5 108 58 
Cable - M КЕ 8 67 21 8 — 39 10 
Gas-motors s 4 2 — — 4 2 
Horse  .. 5% m 177 65 18 9 40 15 255 23 
'Total 1,497 77 179 12 162 64 1,889 78 
Belonging Belonging 
. to other 
local than local 
authorities. authorities. 
Capital expenditure on lines and works ope | 
for traffic .. 95 Ев v A vs £19,644,414 £14,617,849 
Total expenditure on capita] account £ 28,060,524* £18,890,9901 
uble .. m e" 5% E © 708 11 $91 73 
Bingle .. са s zs i $i 870 48 400 2 
э 1,147 6&9 692 14 


Total .. - ie 
Number of undertakings 


* These figures include, in several cases, the amounts expended by the 
lessees of local authorities on buildings and equipment for working the lines. 

t These figures include cost of buildings and шшер, in respect of certain 
local authorities’ lines worked in conjunction with other lines. 


The following particulars of the ratics and percentages which the 
compilers have derived from the present return, show a comparison 
of the electric, steam and horse periods :— 


1903-4. 1893, 1879. 
Electric Steam Horse 
period. period. period. 
Capital expenditure per mile of single track 
open: - 
ps Lines and works. £11,780 £7,770 £7,840 
All items aa a ae . £16,018 410.469 £9,877 
Percentage of net receipts to capitaloutlay .. 6:21 6:38 8:97 
Percentage of working expenditure to gross 
receipts .. M " ev 5% 66:15 16:93 88:81 
Passengers carried per mile of route open .. 977,951 806,708 469, 641 
Passengers carried per car- mile. 24 si 9:23 9:48 77 


Average fare per passenger we КА is 1а. р . 
Amount paid in relief of rates out of profits of £207,087 (Not (Not 
undertakings worked by local authorities given) applicable) 
The document, as compared with those issued in previous years, 
has now been enlarged and the return adapted to the circum- 
stances of electric traction. The complete report should be of 
value to all concerned in the progress of tramway electric traction. 


South Shields.—At a meeting of the T.C. on the 1st 
inst. the question of the substitution of motor-'buses for the pro- 
sed electric tramways in the borough was further debated. Ald. 
head presented a memorial from the local Property Owners’ 

and Ratepayers' Association, asking the Council to consider the 
question of running mo:or-buses in place of the proposed trams, 
апа urging that the former were more economical, and had other 
advantages over the latter. The alderman suggested a trial of the 
motor-'bus at а cost of £3,000 fcr a year, to test their efficiency, 
remarking that if they embarked upon the tramway scheme it would 
involve an outlay of £200,000. He moved that the memorial be 
sent to the Tramways Committee. Ald. Bowman seconded, and 
the motion was sgreed to. Councillor Grant, in presenting the 
Tramways Committee's report, assured the meeting that the outside 
cost of the tram system would be £120,000, and no case had been 
made out for a deviation from the suggested plan of tramways. 
Councillor В. D. Barlow moved that the Committee be instructed 
to investigate and report upon the advisability of adopting motor- 
"buses instead of electric tramways, and that until such re were 
presented, no further steps in regard to the tramways be taken. 
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This motion was seconded, and then the question was raised as to 
whether the Council had power to run buses. The town clerk 
replied that as an auxiliary to the tramway system they could run 
omnibuses, either during construction or repair of their system, or 
along rontes in which it was contemplated to lay the lines. They 
had borrowing powers, but the amount and necessity for them was 
for the Local Government Board to determine. After a somewhat 
prolonged debate an inquiry was agreed to. 


Stock port.— The Corporation Tramways Committee, after 
ascertaining the cost of running motor-'buses at Eastbourne, has 
decided to proceed at once with the electrification of the Edgeley 
route. 


The Underground.—The impending electrification of 
the District Railway has led ito a difference between the manage- 
ment and the men on the subject of wages. A proposed table of 
rates has been issued to the employés, who, under the new con- 
ditions, fall into tbree classes—motor-men, conductors, and gate- 
men, corresponding in position to drivers, guarde, and under-guards. 
Bubjoined is а comparison of the two rates :— 


Drivers. Guards. Under-guards. 
Prosent wages Сч to 568, 32. to 34s. 93e. to 995. 
otormen. Conductors, Gatemen. 
Proposed wages 35s. to 42s. Gd. 258. to 808. 21s. to 22s. 6d. 
Reduction 13s. 6d. 48. 6s. 6d. 


The week, says the Telegraph, is to be reduced to six days, and the 
proposed day is one of 10 nours, with intervals. These terms were 
considered by the men on Monday, and the result of discussion waa 
the formulation of а counter-proposal, which was embodied in а 
communication to the directors. 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Chinese Telegraph Convention.—Mr. Berring- 
ton, director of the traffic branch of Indian telegraphs, bas pro- 
ceeded to Shanghai to assist in negotiations for the renewal of the 
Auglo-Chinese Telegraph Convention of 1894. The better main- 
tenance of the line on the Chinese side of the Burmo-Yunnan 
frontier and а reduction of rates are understood to be the chief 
points to be urged and discussed with the Chinese representatives. 


Municipal Telephones and the Post Office.— The 
Postmaster-General, Lord Stanley, M.P., received at the House of 
Commons on the 6th inst. a deputation headed by the Lord Provost 
of Glasgow, of manio panos owning and working telephones, міо 
desired to show how the proposed purchase agreement between the 
Postmaster-General and the National Telephone Co. affected them 
and also those municipalities in which the National Telephone Oo. 
have at present a monopoly. The points put forward by tbe depu- 
tation in their memorandum were—(1) That the partial purchase of 
the London system of the National Telephone Co., and the postpone- 
ment of the purchase of its provincial systems was to be depre- 
cated, because it would enable the company to devote greater 
energy and capital towards crushing out the municipal telephone 
system in the provinces; (2) that their experience had proved that 
it was not essential for the telephone service to be conducted as a 
national monopoly, for from 97 to 98 per cent. of the total calls were 
local; (3) that the Post Office ought to administer the acquired 
national system in friendly competition with the licensed munici- 
palities, and give greater encouragement to other municipalities to 
enter the field; (4) that in the event of the postponement of a 
settlement, the Post Office ought to enter into vigorous competition 
with the company throughout the kingdom, assisted by the co- 
operation of municipalities, in order to avoid the danger of an 
inflated price forced upon the Government; and (5) with 
regard to the possibility of extending the company’s licence, it would 
meet with strenuous opposition from the municipalities, it would 
prolong the existing uneatisfactory condition of telephone affairs in 
this country, enable the telephone monopoly to reach such gigantic 
proportions as ultimately to render а reasonable settlement of the 
question impossible, and create a menace to the commercial interests 
of the kingdom. Lord Btanley, M.P., in reply, said he wasstrongly 
of opinion tbat the telephones should be nationalised, and he should 
be pleased to have another interview with them to have further 
developed this aspect of the question. | 


Post-Office Telegraphs.—A return has been issued 
showing that the gross amount received by the Post Office in respect 
of telegrams, private wire rentals, special wire rentals, and other 
sources was £4,208,427. From this sam the amount paid to cable 
companies, £529,520, and telegram moneys refunded, £4,749, muat 
be deducted, leaving £3,674,138, to which is added the value of tele- 


graph services performed for the other public departments without 


remuneration, which is put down at £61,957. The amount expended 
by the telegraph section of the Post Office in salaries, rent, and 
other respects during the same period is £4,693,897. The balance 
of expenditure over receipts is thus £957,782. 

The Times says that the Estimates for Revenue Depart- 
ments, Post Office, Post Office Packet Service, and Post 
Office Telegraphs, for the year ending March 31st, 1906, 
have been issued as a Parlimentary Paper. There are increases 
of £498,586 in Post Office, and £78,062 in Post Office Telegraphs, 
while under the heading Post Office Packet Service there is a 
decrease of £3,820. be ? s 


Telegraphs and Telephones.—The Associated Cham- 
bers of Commeroe has passed resolutions strongly urging the 
Government to establish, without further delay, additional cables 
between the United Kingdom and the Continent and also more 
direct wires between the chief commercial centres of this country 
(especially Liverpool) and Europe, including Continental centres 
for the distribution of telegrams. Also, that the Postmaster- General 
be at once empowered to lay all trunk wires underground, so as to 
obviate the delays which are at present so frequently caused by 
storms breaking down the overhead wires. And, that the present 
defective state of the telephone service between London and Paris 
being productive of serious inconvenience and loss to the commerce 
of the two cities, the Government be urged to make such arrange- 
ments with the French Administration as will render the service 
reasonably efficient and rapid for general commerce. 

The Daily News states that telephonic communication between 
England and the Continent has been still farther improved. It is 
now possible for Glasgow to ring ap Marseilles with a modicum of 
delay” It has been said, they state, that although Leeds has been 
in telephonic communication with Paris for over 12 months, up to 
the present not a single call has yet been made, The authorities 
will neither confirm nor deny it. 


Telegraphists' Salaries.— In the Commons on Tuesday, 
Lord Stanley said that he bad no intention of raising the maximum 
pay of the general body of telegraphists in London, vis, £160 а 
year; but he hoped to make some improvement in the pay ot thé 
cable-room staff of the central telegraph office, which formed a 
separate establishment. 


Telegraphic Interruptions and Repairs :— 

; CABLAS, INTERRUPT "Di REPAIRED, 
oe. Не 1) .. ee Mar T ve T 

Devan ime s c n S D CARE Lon 

a-Issa (Yemen) Camaran e as 


Tarifa- er .. du КС 
Closed { paix ostok-N ee ee 


Port Arthur-Ch fa ee ee eo ar. 9, 1904 ee ee 
Paramaribo-Cayenne ee oe oe ee Feb. 25, 1905 . ee 
Jamaica-Colon ee oe oe ee ee ee Jan. Б, 1905 ee oe 
Marmaritze-Rhodes Jan. 80, 1905 .. Maroh 
Guernsey-England s ожа РУ га Feb. 28,1905 .. March 2 
Gibraltar-Tangier ae oe ee oe . Е eb 20, 1905 ео March 2 
ота ee ee ee ee oe ee Feb. 94, 1906 ee oe 
Souakim- jedda.. oe ее oe ee ee Mar. 25, 1905 eo ee 

LANDLINES, 
Puerto-Barrios oe ee АЈ oe oe ee July 28, 1902 ee ee 
Kertch-Soutehoum ee e? ae E oe Sept. 27,1904 .. 
Rome-Pera . 


ee 2 2 е ee a ee Jan, 97, 1905 M 2: 
Bhamo route beyond Tali oe Фе ee oe Jan, 16, 1905 oe ee 
Newfoundland—all places in the interior .. Feb. 10, 190 


The New Atlantic Cable.—The new cable of the Com- 
mercial Cable Oo. to be laid between Nova Scotia and Ireland, by 
the northern route, will be about 2,300 miles in length and will cost 
about £460,000. Mr. G. G. Ward, vice-president of the Com- 
mercial Cable Oo., when asked to explain why only English oom- 
panies were asked to bid for this work, said :—'' It is not because 
our company is failing in patriotism, but because there is no 
American cable company so well equipped that it could make and 
lay а cable of the standard of excellence we require in the time we 
want it. The English companies have complete facilities for the 
manufacture of the cable, and in addition they have steamehips 
specially designed and manned for laying cables. The copper 
wire for the new cable will weigh about 600 Ib. to the mile. The 
English companies insulate the wire with a covering of gutta- 


, percha, held in place by a covering of steel wire. The manufacture 


of such a cable isa gigantic piece of work, but the English companies 
can turn it out at a rapid rate, and have every inch tested by 
trained men.” 


Telephone Employés.—A movement is making progress 
for the formation of a protective and insurance association among 
the employés of the National Telephone Co., in view of the pro- 
posed transfer of the system to the Government six years hence. 
90 per cent. of the Liverpool staff has been enrolled, and it is 
expected that most of the 16,000 telephone workers will join the 
branches to be formed throughoct the country. 


The London Telephone System.—In reply to a ques- 
tion asked recently in the House of Commons, Lord Stanley stated 
that 11 Post Office telephone exchanges had been opened in the 
London area on December 3186 last, and the number of subscribers’ 
telephones working in connection with them was 22,181. The 
amount of the annual rentals and message fees received during - 
1904 was £156,485. 


Wireless Telegraphy.—Jndian Engineering says that 
wireless telegraphy has now been established between Diamond 
Island and Port Blair direct. 

The Halifax (N.8.) Morning Chronicle states that during the recent 
storm tbe wireless telegraph mast at Cape Race, Newfoundland, was 
demolished. 

The Zeitschrift far Electrotechnik reporte that experiments in 
wireless telegraphy are at present takiog place in Huogary on the 
initiative of the Post and Telegraph authorities of the country. On 
December 19th, 1904, communication was effected in á very satis- 
factory manner between a wireless telegraphy station situated at 
Ceepel (Hungary) and the military station of Leopoldau, near 
Vienna. These two posts are 250 km. distant from one another. In 
spite of the chain of mountains separating the two points mentioned, 
the signale have crossed this distance with a relatively small 
amount of energy (5 H.P.), whilst in other countries at least double 
oritriple the same amount of energy had to be employed. Experi- 
ments with the same system will be continued. р 
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Telegraphs in the British Indies,—During the years 
1909.3 and 1903-4 the system has increased by 6,219 kilometres of 
line and 34,595 kilometres of wire, the total of the former now 
being 96,044 and of the latter 341,168, besides 470 kilometres of 
cable. During the two years 23 new lines were constructed, of 
which the most important were from Nushki to Dalbandin, 
185 km.; Dalbandin to Robat, 397 km. ; Gilgit to Chitral, 331 km. ; 
Teesta Bridge to Khambajong, via Gangtok, Lamteng and Tungu, 
207 km., and from Rungpo to Gnatong, 162 km.. During the same 
period 16 lines, equalling 2,888 km., were re-constructed. 

The Thibet Mission necessitated the construction of several new 
lines. The one from Gangtok to Khambsjong enjoys the distinc- 
tion of being constructed at a higher altitude than any other, the 
highest point reached being 5,333 metres. When the Mission 
quitted Khambajong and entered the Chumbi Valley, it had to 
abandon the Khambajong line at Lamteng, as the means of trans- 
port at ite disposal were not sufficient to carry the material neces- 
sary in case of the destruction of the line. Later the construction 
of the line from Rungpo to Chumbi, vid Gnatong was hastened by 
means of land cable. From Chumbi the aerial line was extended 
to Pharijong. In connection with the Mission, 12 temporary 
offices and 13 country offices were opened during 1903-4. Of the 
former eight were closed and the remaining four were made mili- 
tary telegraph stations. 

The following are the causes of interruptions during 1903-4 :— 


Numberof Duration 
interruptions. in hours. 


Faults on the lines and cable s a га .. 490 5,145 
Faults at oftices .. s es $5 -- e .. 327 4,287 
Cyclones and tempests.. T vs EN ss .. 849 5,614 
Floods ee ee ee ee ee ae ee se 78 2,599 
Fires ee oe ee ee ee ee ee ee 81 1,420 . 
Fallen trees from causes other than storms... .. 288 4,328 
Birds and anim 25 ve eX a ae ‚„„ 678 7,269 
oe ee oe oe ee ee 79 1,092 
Unascertained causes .. is oe 822 10,800 


3 kilometres. The copper wires are now being substituted by iron 
ones of small diameter, as the authorities were unable to trace the 
thieves, excepting in two cases. 

Owiog to the successful working of the Wheatstone automatic 
apparatus, it is to be introduced in all the offices of large towns. 
The Department also made experiments with wireless telegraphy 
between the islands of Bangor and Bandheads, and also between 
. Elephant Point and Amherst, a distance of 133 kilometres, which 
were satisfactory. · 

Local traffic during 1903-4 amounted to 812,490 Government 
telegrame, 5,581,297 private and 11,303 “free.” International tele- 
grams numbered 913,300. The grand Darbar in 1902 was the 
cause of an abnormal increase of traffi^, and 4,500 kilometres of 
specis] wire were laid to meet the telegraph requirements in con- 
nection therewith. А large office was opened in the camp at Delhi, 
which was in communication with all the different military depart- 
ments as well as all the chief telegraph stations ofthe land. There 
were 63 Press correspondents present at the Durbar, who sent long 
араса to all parte of the world and all traffic was successfully 
handled. 

Great trouble is experienced in the delivery of telegrams by 
reason of improper abbreviations in addresses, especially wben they 
are in large towns, which bas resulted in the non-delivery of many 
telegrams. Comparing January, February and March of 1903 and 
1904, the number of telegrams in the latter period increased by 19 
per cent.; whilst non-delivered telegrams increased by 30 per 
cent. During 1903-4 there wasa decrease of 248 in Press messages, 
while private telegrams increased by 12,112, or 1:36 per cent. There 
was an increase of 591,587 words in international traffic, this being 
due principallyto the reduction of the rate between Europe and 
China and the Russia-Japan war. ` 

The opening of the direct cable between South Africa and Aus- 
tralia, and the laying of cables between Vancouver and Queensland 
and Ban Francieco and Manila are responsible for the decrease of 
540,479 words in transit traffic. 

During 1903-4 receipts amounted to 18,472,458 fr. (£738,898) and 
expenses to 13,171,652 fr. (£526,866), leaving a surplus of 5,300,806 fr. 
(£21,202) equal to 3:66 per cent. on the capital outlay, which at the 
end of 1903-4 amounted to 138,175,340 fr. (£5,527,014).—Journal 
Télégraphique. 


CONTRACTS OPEN AND CLOSED. 


— — — — 


OPEN. 


Aston Manor.— March 24th. The Corporation invites 
tenders for the reconstruction of existing tramways in its district 
and the construction of other works in connection therewith. 
Consulting Engineer, Mr. Robert Green, 37, Waterloo Street, 
Birmingham. 


Belgium.—March 22nd. Tenders are being invited by 
the Belgian State Railway Authorities, at La Bourse, Brussels, for 
the supply and erection of the plant and apparatus required for the 
electric lighting of the Sud station at Antwerp. 


Bray.—March 20th. Electrical supplies for the U.D.C, 
Bee Official Notices March 3rd. 


Bolton.—March 30th. Cooling tower and condensing 
apparatus. See “ Official Notices * March 3rd. 


Burton-on-Trent.—March 14th.  100-xw. c.c. tram- 
way generator for coupling to existing steam plant. See “Official 
Notices ” March 3rd. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock. Bee “ Official Notices ” to-day. 


Darlington.— March 20th. Tenders are required for a 
supply of motors on the hire-purchase system to consumers. See 
* Official Notices ” March Srd. 


Derby.—March 21st. Permanent way, cars and elec- 
trical equipment for 23 miles of single line. See Official Notices 
y * 


Dublin.—March 14th. The Improvements Committee 
invites tenders for two electric motors. Specifications at engineer's 
office, City Hall, Dublin, or at the offices of the consulting engineer, 
Mr. G. Chatterton, 6, The Sanctuary, Westminster. 


Edinburgh.—March 13th. Carbons, meters, boxes, 
troughing and bitumen for the Electricity Supply Department. 
See Official Notices" February 24th. 


Gillingham.—March 27th. Coal for the electricity 
department, See “Oficial Notices ” to-day. 


Gloucester.— March 16th. Boilers, 600-k w. generator, 
condensing plant, piping, feed pump, &c., for electricity supply 
extensions. See “Official Notices" February 24th. 


Gravesend.—March 14th. Engine room stores, oil, 
lamps, carbons, meters and indicators, cable troughing, &c. See 
“ Official Notices " Maroh 3rd. 


G. W. Railway.—March 13th. Plant (three-phase and 
direct current) for the proposed sub-stations and distributing 
centres in connection with the Park Royal generating station. See 
“ Official Notices” February 10th. 


Hornsey.—March 27th. Cables, junction boxes, fuse 
boxes and meters for the T.C. See “ Official Notices " to-day. 


Hoylake and West Kirby.—March 21st. One 250- 
e steam alternator, piping, &a. See Official Notices.” March 


Italy.—April 3rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrozillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, and 
tenders are to be sent to, El Consiglio Comunale di Oastrorillari. 


Johannesburg.—March 13th. Arc lamps and lanterns. 
Bee Official Notices March 3rd. 


Keighley.—March 27th. Lancashire boiler and steam 


dynamo. See “ Official Notices" March 3rd. 


Leeds.—March 14th. Rotary converters, transformers, 
and switchboards for two sub-stations. See ''Official Notices " 
February 24th. 


Leeds.—March 15th. The Tramways Committee invites 
tenders for the supply of various material during the year ending 
March 25th, 1906. Mr. J. B. Hamilton, general manager. 


Norwich.—March 20th. Wires, cables and lamps for 
the electricity department. See “Official Notices to-day. 


Porto (Portugal).—March 15th. The Town Council 
has opened а competition for the concession for the exclusive right 
of working the tramways for the collective transport of passen- 
кеге, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Plymouth.— March 18th. The Corporation is inviting 
tenders for lubricating oils, engine waste, &c. Mr. E. G. Okell, 
borough electrical engineer, Prince Rock, Plymouth. 


Rotherham.—March 18th. Motor balancer; watering 
car а track sweeper for the tramways. See Official Notices” 
to-day. 

Salford.—March 18th. Rubber-insulated fire-resisting 
cables. See “ Official Notices ” to-day. | 


Shanxkhai.— March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. Bee “Official Notices " October 14th. 


South S zcids.— March 18th. Boiler, two. verticai 
engines and 550-kw. traction generators, and traction switchboard 
for the Corp.ration. See Official Notices " February 10th, 
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Spain.— March 14th. Municipal Council, Salamanca. 
Electric lighting of the town. 


Spain.—April 8th. Office of Public Works, Madrid. 
Concession for an electric tramway line from Rue du Barquillo to 
Place d'Olavide, Madrid. 


Swindon.—March 21st. Lamps, oables, oils, p. 0. 
meters, boxes and feeder pillars, See “ Official Notices” March 3rd. 


CLOSED. 


Belgium.—Six firms submitted tenders for the establish- 
ment of a municipal electric lighting station in the town of 
Saventhem, the loweat being that of the Compagnie des Constructions 
Electriques, of Charleroi. 


Colchester.—The T.C. on March 1st accepted the 
tender of Messrs. Davey, Paxman & Oo. fora Paxman Economic 
boiler, at £605, and pipework, at £155, for the E.L. Department. 


. Dover.—The T.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for the supply of four tramcars, at £575 
each. 


Great Yarmouth.—Mesers. Jno. Russell & Sons, Ltd., 
of Wednesbury, have secured the order for poles for the Great 
Yarmouth Tramways, through the British Electric Equipment Co, 
Ltd. The length of route is 4 miles. | 


II ford.—Tbe U. D.C. has sealed a contract with Messrs. 
Pullen & Shore for the installation of a telephone fire alarm system 
throughout the district at £1,100. | 


Leek.—The U. D. C. has accepted the tender of Mr. John 
Richards for wiring and fitting the Town Hall for the E.L., at £87, 
and £35 extra for fittings. There were 34 tenders ranging from 
£82 168. to £343 125. 


Newton Abbot.—The Board of Guardians has accepted 
the tender of Messrs, E. & E. Taylor, of London, for the supply of 
an electric lift at the workhouse, at £181. 


Stock port.—The T.C. on March 1st accepted the tender 
of the British Thomson-Houston Co., Ltd., for the supply of tram 
cars, with Brush bodies. | 


7 


Surbiton.—The U.D.C. has accepted the tender of 
Mesers. Kavana 
the E.L. Works, at £328 13s. 3d. 


THE ELECTRICAL ENGINEERS RE. (VOLS.. 


Tux following orders are announced for next week :— 


Monday, March 13.—* A" Company. Recruite' drill, 6 p.m.: technical in- 
struction, 7 p.m. Lecture on '' Advantages of Polyphase Power Trans- 
mission,“ by Mr. F. Biliotti, A. M. I. E. E., at 8.30 p.m. 

Tuesday. March 14.— B" Company. Recruits’ drill, 6 p. m.; technical іп. 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. Lecture on “Nernst Lamp," by Lieut. E. G. Sheppard, 


8 p.m. 

Wednesday, March 15.—Submarine mining olass, 6—9 p.m. Instruction in 
“Stoking Steam Engine,” by Captain W. Bunn, 6.30 p.m. Examination 
"C" and D” Companies for A" badge, 7 p.m. 

Thursday, March 16.— C' Company. Recruits’ drill, 6 p.m; technical in- 
struction, 7 p.m. Lecture on Carbons and their Manufacture," by Sergt. 
P. H. Nye, 8.80 p.m. 

Friday, March 17.—'"D" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Saturday, March 18.—Week-end olass. 


J. J. F. O'SHAUGHNESSY, Captain, 
For O.C.E.E.R.E. (V.) 


Electrical Contractors’ Association, — Particulars 
bave been issued in connection with the visit of the Electrical 
Contractors’ Association (Incorporated) to Glasgow next week. On 
Monday the local branch will hold their annual dinner, at which it 
is expected Mr. W. R. Rawlings, A. M. I. E. E,, London president of 
the Association, will be present, along with representatives from 
London, Newcastle, Manchester, Liverpool, Leede, Dublin, Edin- 
burgh and otber branches. On Tuesday the members will inspect 
the Allan line Atlantic turbine steamer R.M.8. Virginian in the 
forenoon. In the afternoon they will visit the City Chambers, 
where they will be received by the Lord Provost, Sir John Ure 
Primrose, Bart. Later they will proceed to Port Dundas electric 
lighting station, the Pinkston Tramway power station, and the Art 
Galleries. Following this a meeting of the Central Board will be 
held in the offices of the local section. The Glasgow Section of 
the Institution of Electrical Engineers has invited the delegates 
to be present at the discussion on a paper by Mr. W. W. Lackie, 
the new chief of the Glasgow Electric Lighting Department, on 
" Farthing,” which takes place the same evening. 


gh & Co., for the construction of a cooling pond at 


FORTHCOMING EVENTS. 


Te-day's. ents.—At 6.45 for 7 p.m.  LE.E. (Manchester). Annual 
} Mi rer at the Midland Hotel. 
At8 p.m. Physical Society. “ Оп Direct Reading Resistance Ther. 
mometers, with an Appendix on Composite Thermocouples,” by Mr. 
A. Campbell; and other papers. | 
At9p.m. Royal Institution. Prof. J. J. Thomson, on * The Struoture 
ol the Atom," { 


Saturday, Maroh Hth.—At8 p.m. Royal Institution. Prof. J. J. Thomson, on 
% Electrica! Properties of ioactive Substances.” (Lecture I.) 
At8p.m. Junior Institution of Engineers. Visit to new Ritz Hotel, 
Piccadilly, to inspect the Cage Skeleton System of Constructional 
Engineering." CU 
At 7.80 p.m. Birmingham and District Eleotric Club. 
Lifting Machinery,” by Mr. E. C. R. Marks. | 
` At 2.15 p.m. I.E.E. (London Students). Visit to Messrs. D. Napier 
and Sons’ Works, Acton Vale, W. " 
Monday, March 13th.—At 8 p.m. Society of Arts. Cantor Lecture. Tele - 
phony,” by Mr. H. Laws Webb. Institution of Mechanical Engi- 
neers (Graduates' Association). The Type of Locomotive best 
Buited to Heavy Express Trains." A 
Tuesday, Marob 14th.—At 7.80 p.m. I. E. E. (Manchester). Low- tension 
Thermal Cut-outs,” by Prof. Schwartz and Mr. W. H. N. James. 
At 8 p.m.—I. E. E. (Glasgow). Earthing.” Adjourned discussion. By 
| Mr. W. W. Lackie. | | | | 
Wednesday, March 15th.—At 5.80 p.m. Chemical Sooiety Meeting. — | 
At 7.90. p.m. I. E. H. (Studente). ‘‘ Electrical Pyrometry, by, Mr. P. L. 
W 


eir. А | 
At 7.45 p.m. LE.E.(Birmingham). *''Oommutation in а Four-pole 
Machine,” by Mr. J. К. Catterson Smith; and, time permitting, 
Notes on Heating and Sparking Limits in Variable Speed Motors, 
by Mr. A. H. Bate. . 
Thursday, March 16th.—At 7 for 7.80 p.m. I. E. E. (Students). Annual Dinner 
&t the Holborn Restaurant. " 
At 7.15 p m. I. E. E. (Leeds). Power Gas, by Dr. F. H. Bowman. 
Friday, March 17th.—At 7.80 p.m. I.E.E. (Manchester Students). * High- 
tension Switchgear.“ | | 
Saturday, March 18th.—At3 p.m. Royal Institution. “ Electrical Properties 
of Radio- active Substances,” by Prof. J. J. Thomson. (Lecture II.) 
At 7.80 p.m. Glasgow Technical HE Boientiflo Society. ‘* Inde. 
pendent Condensing Plant," by Mr. Chas. Day. 
Association of Engineers-in-Charge. Annual Dinner. 


% Electric 
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NEEPSEND GENERATING PLANT: 
WORKING RESULTS. 


We bave received. from Mr. B. E. Fedden, engineer and manager 
of the Sheffield Electricity Department, some figures relating 
to the plant at the new Neepsend generating station of the 
Sheffield Corporation. The boilers and generators bave now been 
in regular service for about five months, The turbo-generators— 
two in number—are of the revolving armature type, and are speci- 
fied to give an output of 1,500 Kw. at 2,000 to 2,200 volts, 50 cycles, 
two-phase on an inductive load having а power factor of 86, and 
to have an overload capacity of 10 per cent. for one hour, with 
steam at a pressure of 190 lb. at the stop valve, superheated 100° F., 
and running at a speed of 1,500 r.p.m, the temperature of the 
circulating water being 60° to 80° F., as below :— 

| i Steam consumption, lb. per xw.-hour, 

Fullload. Half load. 


With circulating water at 60° Е. ... 184 21:2 
do. 70° LH. 19:5 22:5 
do. 80° F. 202 234 


The above figures do not include the air and circulating pumps, 
which are motor-driven from the station bus-bars. The exciters. 
are direct coupled to the turbine shafts. Particulars of the test of 
these turbines at the makere’ works were given in our issue of Jane 
17th last, and a full description of the Neepsend station in our 
issues of July 15th and 22nd last. The ssme machines tested after 
erection at Neepsend in July last gave the following results :— 


At stop valve. 
sih - Steam used, 


ak HE OE ИРИНА Vacuum, Load in Pind 
Pressure, lb. Superheat, inches, KW, d oon . 
рег sq. in. Е, 
1798 927 27:08 1,5969 18:9 
193 7 37°40 1,611°4 18:3 


100:8 | 


| | 


Air and circulating pump motors used 214 per cent. of output. Exciter out 
put was ‘52 per cent. of total output. : 


After running for five months at 16 hours per day, six days a 
week, during which time the normal load had been about 1,000 Kw. 
during daylight, and 1,400 to 1,600 during the dark hours before 
11 p.m., an average was taken of 10 weeks—November 20th to 
January 22nd—with the results shown in the following table :— 


190 1b. 100° 27 in. 979 Kw. 29:41 1b. 


The boilers are of tbe Stirling five-drum water-tube type, two in 
number, and are connected each to its own turbine, with provision for 
connecting to а common steam main if required. The fuel, а low 
grade slack, is fed by gravity through measuring chambers into the 
hoppers of Bennis sprinkler stokers, the grates being fitted with 
standard hollow bars and superheated steam jete by the same 
makers. 

Each boiler has four furnaces, the air supply being induced and 
heated by the flue gases on the Ellis & Eaves system, with some 
additions by Mr. Fedden, which provide for а supply of heated air 
to the fire bar inlets as well as to the front of the furnace and 
bridge. 


s 
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The specification for this steam-raising plant provided :— 

l. That each boiler should be able to evaporate 30,000 Ib. of 
water per hour (from and at 212° F.), assuming the calorific value of 
the fuel to be not less than 13,000 B.Th.U. per lb. 

2. That the fall load efficiency (30,000 Ib.) taken over a period of 
eight hours should not fall below 75 per cent, 

3. That the most economical load efficiency (25,000 1b.) should 
similarly be not less than 80 per cent. ! 
` 4. That the heating surface should be 6,210 sq. ft., and the grate 


surface 72 sq. ft. Ratio of grate to heating surface 1 to 86:2. 
These boilers were tested at Neepsend in July, 1904, over & period 
of eight hours, with the following results :— 
Fuel. Shireoaks engine slack. 
Oalorifio. value, including 52- per cent, 
„ moisture iss ..B.Th.U. 11,8867. 
Pes сел ы hours. о 125 lb. 41,440 
vorage per hour per sq. fi. of grate .. Ib. 71:9 
Total ash and clinker 5 as ae 928 T 772 
Total water evaporated ...  .. ss E Ib. 354,850 
iE evaporated par nonr I^ sis У Ib, 44,356 
aver evaporated per hour per sq. ft. of heating 
surface .. ... s V. ANM V. agis Ib. 714 
Water evaporated from and at 219° F. per hour lb 54,098 
Boiler pressure, average 8 Ее bd. 196:8 
Average superbeat... .... ie. axe es UN 89 
Water per pound of coal, actaal... M © lb. 8:563 
Water per pound of coal from and at 212° F. T lb. — 10:443 
Factor of equivalent evaporation from and at 
. 212° F., including superheat ... ids 1:2196 
Average temperature of feed water °F 96:2 
A temperature of flue gases at fan me C 480 
Average temperature of heated air entering fires °F 315 
Average OO, in flue gases, per cent. а 15:2 
Average dranght at fan zuctionn . in. 2 
Efficiency, including superheat, per ent. e * 849 


Р The costa at Neepsend station, averaged over 10 weeks, were as 
ollows :— 


Units generate.  .. 940,620 
Working bours [TII m eee eve TIT. 960 
Oosl-—Tons consumed  .. zr Gs 1,328 
Oost per unit е А TT T "096d. 
Water—lb. consumed (total) ае . . . 21,079,000 
g (191,000 make-up Water) 
Cost per unit 85 и jn es 012d. 
Oil, waste, stores, per unit sai isi Ке 002d. 
Salaries and wages per unit. ... ess 0794. 
Maintensnce, light, power for auxiliaries, &o. 
(charged at 5d. per unit) ы iv is 0364. 
eee 20 е 


Total cost per unit... .. ... 


The plant is still in the makers’ hands, but experience with 
similar machines in the Sheaf Street station does not lead Mr. 
Fedden to fear апу notable increase in the upkeep charges after 
the period of maintenance has expired. | 

The foregoing results speak for themselves. Certainly, Mr. Fedden 
is to be congratulated on baving laid out his new station on lines so 
successful, and. the makers of the boilers and turbo-generators are 
no less to be congratulated upon the remarkable efficiency and 
economy attained by their respective installations. 


NOTES. 


Barton-upon-Trent Tramways.—At a recent meeting 
of the Gas and Electricity Committee, the report of the electrical 
engineer on the subject of extending the capacity of the tramway 
generating plant, todeal with the additional service of cars which 


the Barton and Ashby Light Railway calls for, was read, and it was. 


resolved that Mr. Pringle obtain tenders for a 100-kw. continuous 
current dynamo, to be coupled to the shaft of No. 1 alternator, 
together with the.necessary switchboard and connections for the 
same. Messrs, Kincaid, Waller, Manville & Dawson, the consulting 
engineers, have in band the drawing-up of the necessary specifications 
for the track work in the borough to couple up to the Burton and 
Ashby Light Railway. no ИН | 5 

Royal Society, — The following papers were to be read at 
a meeting held last evening :— | 


W. R. Bousfield. “ Ionic Sizes in ооо the Conductivity of Electrolytes.” . 


i by Prof. J. Larmor, Sec. R.8, 
pou а A. D. Alexander. ‘ Explosions of Mixtures of Coal-Gas and 
Air in a Closed Vessel." Communicated by Prof, J. Perry, F.R.B. 
C. Coleridge Farr. “On some Continuous Observations on the Rate of 
Dissipation of Electric Charges in the Open Air." Communicated by Dr. C, 


Chree, F. R. B. 


New Electrical School at Chatham. — The military 
authorities are erecting a new electrical school for the School of 
Military Engineering at Ohatham. Hitherto the electrical school 
has been confined within the barracke of the Royal Engineers, but 
the new school will be of a very extensive character, and fully up 
to date. The building is being erected on a portion of the lines 
just without the Royal Engineers’ Barracks and Institute at Old 


Brompton. 

Overhead Cables.—On Wednesday the Postmaster- 
General answered in the Parliamentary Papere Mr. Martin’s ques- 
tion as to whether his attention had been called to the complete 
wrecking of a city office caused by the fall of overhead cables 
during а recent fire, and if he would take the steps necessary to 
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secure the public from the danger incidental to the use of collec- 
tions of cables insufficiently secnred. Lord Stanley replied that 
the overhead cables referred to could not have been Post Office 
cables, because the Post Office, had none in the City. Wherever 
such cables are used by the Post Office care is taken as far as pos- 
sible to secure the public from danger. 


Appointments Vacant.—Competent electrician for the 
Hereford County and Oity Asylum; electrical engineer for Ber. 
mondsey Council (2425). | 


Institution Notes,—The official circular of the Tram- 
ways and Light Railways Association for March contains a notice 
of а proposed visit to the Metropolitan Electric Tramways on 
Thursday, March 30th; and of Mr. G. A. Trube's lectures on 
" Brakes.” A report of the annual meeting, on February 10th, is 
given, and of Mr. Herbert Jones’s lecture on the “ Waterloo and 
City Railway” (with diagrams), with the discussion thereon, on 
3 23rd. The visit to the London United Tramways is 
described. 

The first annual dinner of the Studente’ Section ТЕЕ.) will be 
held on Thursday, March 16th, at the Holborn Restaurant. Ali 
students who are able are particularly requested to be present, and 
should apply at once for tickets to the Students’ Hon. Secretary. 

. Before the Andersonian Chemical Society, at Glasgow, on 3rd inst., 
Mr. Allan lectured on “ Electrolytic Dissociation.” 

The annual meeting of the Faraday Society was held on Monday, 
Dr. Burgin presiding. The annual report states that the member- 
ship of the scoiety is now 260. Lord Kelvin has been elected 
president, and among the vice-presidents are Lord Rayleigh, Bir 
Oliver Lodge, and Mr. Alex. Siemens. Mr. F. W. Harbore after- 
wards read а paper on Recent Developments in Electric Smelting 
in Connection with Iron and Steel.” 

„Prof. W. F. Barrett, F.R.B., recently lectured in the Blackrock 

Town Hall, Dublin, under the auspices of the Local Tecbnical 

5 Committee, on “Electric Traction and Electric 
ighting.” 

"The thirteenth “ James Forrest” Lecture will be delivered at the 
Institution of Civil Engineers by Col. В. Е. B. Crompton, RE, 
С.В, on Monday, April 10th, at 8 o'clock, the subject being 
“ Unsolved Problems in Electrical Engineering." 


Method of Testing Fire-Resisting Cables.—W hen 
putting the statements of cable-makers to the test regarding the 

-resisting qualities of their cables, it should be appreciated that 
ihe rubber in а rubber-covered cable must of necessity be of an 
inflammable nature, and that the fire-resisting properties can only 
be applied to the outer envelope (of tape or braid, as the case may 
be), and therefore to plunge a piece of cable bodily into the fire 
would be to give quite an incorrect impression as to its behaviour 
under normal conditions, since the rubber would run out at each 
end and burn readily. If it is desired to properly test the fire- 
resisting posce of such а oable, the conditions should be made 
to resemble as closely as possible those which would exist when the 
cable is fixed in position in a building, where a fire could only 
attack it in two ways:—(1) By flames impinging upon its outer 
covering or envelope; (2) By an electric arc being set up within or 
from the cable itself. 

To imitate the conditions first set forth above, the sample should 
be suspended horizontally over a Bunsen burner, so that the flame. 
could only impinge upon it in the middle of its length. It will 
then be found that the outer coverings are not affected, and that no 
indication arises of the cable being affected by the heat until the 
rubber within the envelope has become so hot as to force its way 
through it to the surface. The rubber thus brought to the surface 
will undoubtedly burn; but there should be very little burning, 
and as soon as the source of heat (the Bunsen burner) is removed, 
the burning should promptly cease, and the fire should have no 
inclination to spread. | 

. To imitate the conditions set forth in No. 2 above, a small hole 
should be cut in the middle of the sample so as to expose the 
conductor, and an arc set up at such point by means of an arc lamp 
carbon, when, as above indicated, it should be found that the rubber 
actually exposed alone will burn; and, on the source of heat being 
removed or stopped, the fire should die out. The better the 
quality of the rubber on a cable, the more readily it wil) burn ; 
nevertheless, Mesers. W. T. Glover & Co.,; Ltd., who have furnished 
us with these details, claim that, although in all their rubber cables 
а high grade of pure fine hard Para rubber is used, their fire- 
resisting cables will give excellent results when submitted to 
practical tests. 


Electricity at Chatham Dock yard.—An interesting 
lecture on “ Electricity“ was given on Baturday to the members of 
the Dockyard “ Smiths’ Association" at their meeting - house, 
"The Old Barn,” Chatham. Mr. W. J. Brown, master smitb, 
delivered the lecture, in which he referred to the fact that they 
were now on the eve of a complete installation of electric power 
throughout the whole of the Royal Dockyard at Chatham, and 
already in some departments they were using electricity for 
driving the machinery and lighting the shops. 


Electricity in Gold Mining.— The Mysore Gold Mining 
Co. in its report for 1904, istates that notwithstanding that 18,230 
tons more ote were mined and milled, and that a greater extent of 
development work was recorded, the total expenditure in India and 
England was £284 leas than in 1903. The reduction in the working 
cost per ton thus apparent is an eminently satisfactory feature of 
the year's operations, one of the contributing causes being the lower 
price now paid for the power supplied under the Cauvery electrical 
power scheme. 
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WEYMOUTH AND MELCOMBE REGIS COR- The larger set8 have each an output of 122 Kw. at from 


PORATION ELECTRICITY SUPPLY. 460 to 520 volta, and are connected асговв {һе outers of the 
— | three-wire distributing System. 


THE installation of electric lighting plant at the Weymouth All the dynamos are shunt-wound, and are TOTUM 
electricity works having recently been completed, a short designed for a fixed brush position from no load to 
description thereof may be of interest to our 
readers. 

The contract for the generating plant was awarded 
to the International Electrical Engineering Co., 
London, and one of our views shows the four 
generating sets. The engines are by Messrs. 
Reavell & Co., Ltd., of Ipswich, two of them being 
two-crank and two three-crank high-speed engines. -5 
The cylinder proportions of all these are identical, A ЖЕ paix 2 T — 
so that the parts are interchangeable between all fe ae = ser. rà 
the engines. { 

It will be remembered that in these compound 
engines a special steam cycle is adopted (Scott's 
patent); this steam cycle is really a` development 
of the old ** Cornish " cycle, which enables the 
engines to be made of very simple design. 

The three-crank engines are designed to give an 
output of 200 I. H.P., and the two-crank size to J. & P. Oapces on THE Рглоктлтва Вагай. 
give 125 f. H.P. when running at a speed of 425 
r. p. m., with 150 lb. steam pressure, non-condensing, and full load. Each is provided with a pair of lamps 
they can be worked condensing when required. fitted in a box with ground glass front, and con- 

The generators are of the multipolar type, and are six in nected across the main terminals of the machine, so 


T" Aia У ux 
— \?: 4 . 
Lay „а, cw, 
a! Da Ж\, * 


GENERATING PLANT AT WEYMOUTH  REAVELL ENGINES!DRIVING I. E. E. Dynamos, 
number. The smaller machines have an output of, 37 Kw. that the switchboard attendant can see at a glance which 
at from 230 to 260 volts, and two of these are coupled in machine is working. 
tandem to each of the two-crank фи, thus avoiding the A motor booster has also been supplied, consisting of a 


use of a separate balancer. motor driving two boosters, each having а normal output of 
G 
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133 amperes at 90 volts, the motor being connected to the 
main bus-bars. 

-~The switchboard was also supplied by the Inter- 
national Electrical Engineering Co., and is shown in the 
accompanying illustration. It is constructed of marble 


fee АК 


Weymouth ELECTRICITY Works: MAIN SwItcHBOARD. 


panels, securely fixed to a substantial iron frame. The 
automatic circuit-breakers are of the I. E. E. Co.'s make. 
The lighting of the switchboard is carried out partly by the 
use of illuminated dial instruments, and partly by incan- 
descent lamps on projecting brackets, "The voltmeters are 
fixed above the board on swinging brackets, enabling the 
instruments to 7: be 
turned through an 
angle of 120°, 

The other plant in 
the station includes 
three Lancashire 
boilers, 28 ft. long x 
8 ft. diameter, by 
Messrs, E. Danks and 
Co., Ltd., of Oldbury, 
Weir compound feed- 
pumps, and Ledward 
ejector  condensers. 
The whole of the 
piping—steam, ex- 
haust, feed water, and 
drain— was supplied 
and erected by Messrs. 
Aiton & Co., of 
Willesden Junction, 
whose contract in- 
cluded also the feed 
pumps, an economiser 
by Messrs. Lowcock, 
the ejector condensers, 
centrifagal pumps by 
Messrs. J. and H. 
Gwynne, with E.C.C. 
motors, meter, and 
feed tank. 

The steam and 
feed pipes are all 
of weldless steel, 
with weldless steel 
flanges screwed on. All branches from the steam range 
are taken off by means of weldless saddles riveted 
to the pipes. All low-pressure pipes are of cast-iron. 
The circulating water pipes are laid in duplicate into 
the middle of the harbour, and pass through a separate 
strainer box to the pumps ; these pipes are arranged so that 


either can be used as а suction or as а return pipe, and 
by reversing the flow from time to time the pipes are kept 
clear. The pipes in the foreshore were laid by Mr. Vallance, 
of Weymouth. | 

The Tudor Accumulator Co. have supplied a three-wire 
bettery of 860 ampere- 
hours capacity, which 
is charged and dis- 
charged through the 
boosters, without regu- 
lating cells. 

Referring to the out- 
door work, the mains 
contract has been 
carried out by Messrs. 
Johnson & Phillips, 
of Old Charlton. 
About 45 miles of 
their standard paper- 
insulated lead-covered 
cables have been laid 
in wooden troughing, 
filled in with refined 
bitumen and covered 
with bricks. The 
positive and negative 
feeders are made up 
in one concentric 
cable, the middle wire 
feeder being а single 
cable. АП the dis- 
tributors аге single 
cables, The feeders 
are of 25 sq. in. 
section with *2 &q. in. middle wire, and the distributors are 
1, *06, *1 sq. in. The public lighting cables are laid across 
the harbour, being specially armoured for the purpose. 

All the underground network disconnecting and fuse 
boxes are of the special “ Ј. & P." pattern with bell covers, 
not requiring brick pits. 


BRIDLINGTON ELECTRICITY WORKS: GENERATING PLANT (ALLEN—J. & P. Steam Dynamos). 
/ 


The town lighting consists of 1, 4 and }-amp. Nernst 
lamps fed by three-core cables, About 250 of these, com- 
plete with standards on wall brackets, have been supplied 
and erected by Messrs. Johnson & Phillips, who are at 
present engaged in carrying out the second extension order 


for lighting the pier, railway station and gardens. 
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Mesers. Oliver & Co. have supplied 40 arc lamps with 
lowering gear for the sea front, on posts made by Messrs. J. 
Allan & Son, of Glasgow. 

The whole. of the plant was constructed and installed 
under the supervision of Messrs. Kennedy & Jenkin, the 
consulting engineers for the scheme. 


BRIDLINGTON ELECTRICITY WORKS. 


BRIDLINGTON, on the coast of Yorkshire, although one of 
England's ancient towns, is nevertheless one of its youngest 
boroughs, and has shown no little enterprise in commencing 
an electrical undertaking on municipal lines. The works 
were formally opened on the 2nd inst. by tbe Mayor of Brid- 
lington. With the exception of the electric lighting of the 
Royal Prince's Parade, there has been hitherto no electrical 
works in the town, and the Parade has been lighted by a 
gas-driven dynamo of a type that is now regarded as саца 
old-fashioned. 

Before the district was yet incorporated, the then Urban 
"District Council (in the summer of 1899) received com- 
“munications from several companies which were desirous of 
obtaining an electric lighting order for the district. At 
once there sprang up a spirit of hostility to the idea of a 
private monopoly, and the Council decided: to apply for a 
Provisional Order on}{its!own behalf. ~= Мг. F. H. Medhurst, 
of the firm of 
Messrs. F. H. Med- 
hurst, Page and 
d was invited 
to report on Ше 
whole subject, and 
the Order was 
obtained in 1900. 
In 1902 the 
matter, which had 
been in abeyance, 
was taken up in 
earnest, and the 
ceremony of the 
2nd inst. marked 
the fruition of the 
scheme, 


ment Board having been received to the borrowing of 
£26,481, the contracts were placed, and work was commenced. 


BRIDLINGTON ELECTRICITY WORKS. 


A brief descrip- 
tion of the build- 
ing and equipment 
is given below. 
The buildings 
themselves were 
designed by the 
borough engineer, 
Mr. E. R. Mat- 
thews, and are 
situated in a con- 
venient position, 
affording adequate 
space for future 
extension. Тһе 
buildings are con- 
structed of red 


Mr. Medhurst Armitage bricks 
was appointed con- ornamented with 
sulting engineer, string courses and 
and was instructed window mould- 
to prepare plans ings of stone. 
for a scheme of The chimney shaft 
public and private Main SwITCHBOARD. is 130 ft. high, 
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LANCASHIRE BOILEBS. 


three-wire system, with а pressure of 220 volts at the 
consumers’ terminals. The sanction of the Local Govern- 


of octagonal shape, 
with a square base. The shaft is built on a block 
of concrete 23 ft. sq., and 8 ft. thick, strengthened 
with steel girders. The steam-raising plant comprises two 
Lancashire boilers, each of which is 7 ft. 6 in. in diameter and 
30 ft. in length, and is capable of supplying steam for both 
thedynamos. The working pressure is 135 Ib. per sq. in., 
but the boilers are constructed to carry 150 lb. The boilers 
are seated on Poulton blocks; the brickwork is faced with 
white glazed bricks, and the boiler fittings are of Dewrance’s 
and Turnbull’s manufacture. A 96-tube Green economiser 
is placed in the main flue, and is worked by a 1}-в.н.р. 
motor. The boiler feed is supplied by vertical compound 
Hall pumps, each designed to deliver 2,000 gal. of water per 
hour against a pressure of 150 lb. per sq. in. The steam 
piping is so arranged that steam can be supplied to either 
or both the engines from either boiler. The pipes are of 
mild steel, with welded flanges. The water supply is taken 
either from the water mains or from a tank, which is 
supplied from a well by the feed pumps. From the tank it 
gravitates to the Boby-Chevalet feed-water heater. This 
apparatus was installed to reduce the hardness of 1,500 gal. 
of water per hour from 20° or more to 4° of total hardness, and 
to raise its temperature at the same time to boiling point. 
The engine room is 86 ft. long x 82 ft. wide, and 
presents a handsome appearance. The walls are faced to a 
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height of'18 ft. with glazed bricks, and the floor is paved 
with Staffordshire encaustic tiles. "The electrical equipment 
consists of two 100-кү. Allen—Johnson & Phillips steam 
dynamos of the four-pole type. The engines, each of 
160 H.P., are of the double-acting vertical compound 
enclosed type with forced - lubrication, and run at 475 r.p.m. 
The cylinders аге 10 in. and 17 in. in diameter, with a stroke 
of 74 in. The 
dynamos are each 
capable of supplying 
some 4,000 8-c.P. 
lamps. The J. & P. 
balan cer- booster 
runs at a speed of 
1.000 r.p.m. The 
E. P. S. storage bat- 
teries are of 450 
ampere-hours capa- 
city. The switch- 
board, by Messrs. 
Johnson & Phillips, 
consists of polished 
slate panels fixed to 


а metal frame, 
with ^ the usual 
equipments. 


„ There are three 
feeders! from the 
works connected 
with the distribut- 
ing mains, and the 
aggregate length of 
all the mains, which were supplied by the Anchor Cable Co., 
is 30 miles. The distributors are made up of three cables, 
paper-insulated, lead-sheathed, and armoured with steel tape. 
The mains are laid direct in the ground. Thestreet lighting 
consists of 410 incandescent lamps, and 32 arc lamps; 16 of 
the latter are of 1,000 с.р., and the remainder of 500 c.r. 
The street lighting is divided into four groups, switched on 
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BRIDLINGTON : GENERAL VIEW OF SWITCHGEAR. 


although the sum involved might not seem to some of them 
to be a very large one, yet it represented one-third of the 
borough’s rateable value. 

The Mayor accepted the key with thanks, and gave an 
interesting account of the progress of the scheme since its 
initiation. He declared that Bridlington was the first town 
in the kingdom the streets of which were entirely lighted 
with electric light. 
The revenue they 
would во derive 
being considerable, 
and there being also 
a good number of 
private consumers, 
he prognosticated 
that even from 
the first there would 
be no loss. He 
then opened the 
works, and Ше 
party proceeded to 
inspect the plant. 

At a later stage 
of the proceedings, 
Mr. J. V. Main- 
prize, the  chair- 
man of the Elec- 
tricity} Committee, 
prior to connecting- 
up the town, spoke 
ofi the arguments 
that had been 
advanced against the suggestion for municipalisation of the 
supply, but referred with the utmost optimism to the future 
of the undertaking. The particulars of the contracts he 
quoted, were as follows :—T wo 100-Kw. dynamos, balancer- 
booster set, 10-ton travelling crane and tools, Johnson and 
Phillips, £2,459; two Lancashire boilers, one Green 
economiser, boiler settings and flues, Clayton & боп, 


i Dood ; 


NATIONAL TELEPHONE CompaNny’s "BANK" EXCHANGE, AFTER THE RECENT FIBE. 


and off from the works by means of long-range switches. 
At the time of commencement there were nearly 90 con- 
sumers, in addition to the street lighting. 


The opening ceremony took, place in the presence of a 
very large assembly. The Town Olerk presented a golden 
key to the Mayor, and commented on the fact that, 


£1,413 ; storage battery, 220 cells, Electric Power Storage 
Co. £1,067 ; switchboard and connections, Johnson and 
Phillips, £858 ; mains (10 years’ guarantee), Anchor Cable 
Co. £9,251; pipework, pumps, and heater, Messrs. J. 
Spencer & Son, £1,429; street lighting columns, fittings, 
&c., British Prism Globe Electrical Co., £2,597 ; buildings, 
chimney, &c., Messrs. G. Storr & Son, £5,238. After 
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wishing the undertaking all possible success, he called on 


Alderman Johnson and Councillor Andrew to start the 


engines, which being done he switched on the current, amid 
applause. | 

On the evening of the 2nd inst. Мт. F. Н. Medhurst, the 
consulting engineer, entertained the members of the Corpora- 
tion, officials, contractors, and а number of friends to dinner 
at the Brunswick Hotel, Bridlington, to suitably mark the 
occasion. | 

The photographs used to illustrate this article were taken 
by Mr. Spurr, of Bridlington. | 


› 


THE TELEPHONE FIRE. 


As briefly noted in our last issue, the National Telephone Co. 
on the 28th ult. were again the victims of serious fires, 
which destroyed the test room at their Bank Exchange and 
a large distributing room at Oxford Court. On the opposite 
page we give illustrations showing the wreckage of the 
derrick and the burnt-out tes& room. Fortunately, the 
switchboard in the exchange was not damsged except by 
water; a temporary test-board, which is kept in readiness 
for such emergencies, was at once requisitioned, and in & 
remarkably short time a large proportion of the subscribers 
were re-connected. In а few days, it is hoped, the whole of 
the connections will be restored. 

Unfortunately, а large number of through junctions pass 
through the Oxford Court distributing room, and the 
severance of these caused serious difficulty iu communicating 
with the eastern and southern districts. About 6,000 
subcribers’ stations and 1,000 junctions were cut off by 
the fire, many aerial cables being destroyed. The disaster 
is attributed to an accidental contact with the live rail in the 
tunnel of the Metropolitan District Railway, near West- 
minster Bridge, the railway company having been carrying 
out testa on the night of the accident. As it happens, it 
was the intention of the company to abolish the Bank 
Exchange this year in any event, and to divide the sub- 
scribers between the Holborn and London Wall exchanges ; 
nevertheless, the company merits our sympathy in the 
serious misfortune which has befallen it. May this be the 
last of its kind ! 


OUR PERSONAL COLUMN, 


[The Editors invite electrical. engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELscTsicaL Review posted as to their movements. 


Central Station Engineers.—The Annual Works Dinner 
of the Croydon Corporation Electricity Works staff was held at the 
Greyhound on Friday, 24th ult., the chief engineer, Mr. A. C. 
CBAMB, being in the chair, supported by Mr. W. Bonn, chief 
assistant engineer (vice-chairman). А good programme of songs, 
recitations and instrumental music, was ably rendered by various 
members of the staff at the smoking concert which followed. 
"During the evening a handaomely fitted travelling bag was pre- 
sented to Mr. C. W. Barr, who was leaving to take up a higher posi- 
tion at Bradford. 

The Birkenhead Т.О. has increased the salary of Mr. G. P. BHALL- 
свовв, assistant electrical engineer, from £225 to £250 per annum. 

The Woroester Electricity Committee has recommended the T.C. 
to vote a gratuity of £21 to Mr. T. H. BIRREBLL for extra services 
in the management of the electricity undertaking between the time 
of Mr. Sutherland’s resignation and Mr. Shaw’s commencement of 
duties. 

At the meeting of the Salford T.C., held on March 1st, the recom- 
mendation of the Electricity Committee increasing the salary of 
the electrical engineer, Mr. О. D. TarTE, from £700 to £750 per 
annum, was negatived by 31 votes to 17. 

The Dewsbury T.O. has adopted a recommendation that the salary 
of Mr. А. P. DRYBURGE, assistant engineer, be advanced from £150 
to £170 per annum. 

At the offices of the County of Northam 
Fraction Co., Ltd., Wellingborough, last 


n Blectric Power and 
ex, on the occasion of 


the managing engineer (Mr. H. J. М№вветт) terminating his appoint- 
ment with this company to take up another similar position at 
Sheerness, he was presented with a gold-mounted umbrella, 
together with an illuminated address: | 
Mr. Duxoan McLennan, of Glasgow, has been appointed 
assistant mains superintendent to the Corporation of Greenock. 
Mr. Vincent has resigned his position as borough electrical engi- 
neer of Bermondsey. Whoever is appointed his successor is to 
receive £450 per annum, rising by annual increments of £25 to £600 
a year. 
At the meeting of the Glasgow T.C. on 2nd inst, the resignation 
of Mr. W. A. CHAMEN, chief engineer and manager of the Elec- 
tricity Department, was considered. The Committee, in recom- 
mending the acceptance of the resignation, placed on record their 


. high appreciation of the valuable services which Mr. Chamen had 


rendered to the city during the seven years that he had acted as 
chief engineer to the Electricity Department. The Committee 
further recommended that Mr. Chamen's wish to bo relieved of his 
duties at an early date be acceded to. At the meeting of the T.C. 
Mr. Willock, the chairman of the Electricity Committee, referred 
‘to Mr. Chamen’s resignation. When he came to Glasgow their capital 
was £150,000, and after seven yearsit was £1,300,000. To put it in 
another way, their revenue seven years ago was £45,000, and this 
year it was £190,000. He had also built two magnificent electric 
lighting stations for the Corporation, and the department had now 
got beyond the stage where the carping critic troubled them. They 


wished him success in his new sphere. 


At a meeting of the Electricity Committee of the Glasgow T. O. on 
Tuesday afternoon Mr. LAckm, chief assistant, was appointed chief 
engineer of the department in succession to Mr. Chamen. Mr. 
Lackie’s salary is at present £500, and it was raised to £800, rising 
to £1,000. The Oommittee farther decided to ask the T.C. to sanc- 
tion the appointment of Mr. Рлав (at present Mr. Lackie's junior) 
as chief assistant at a salary of £500. 

On Friday last, on the recommendation of the Lighting Oom- 
wittee, the Islington Borough Council resolved :—'' That, owing to 


„the manner in which Mr. Percy E. Rycrort has discharged his 


duties as works engineer, he be promoted to the position of chief 
assistant electrical engineer at a salary of £300 per annum.” 

It was announced at a meeting of the Wigan T.C. on March Ist, 
that Mr. THEODORE PaRTINGTON, engineer-in-chief of the Pem- 
berton station, had resigned his position. The Electric and Tram- 
ways Committee, it was stated, had decided to put the Pemberton 
station under the sole control of Mr. Srxvrw, the borough electrical 
engineer, and the resignation was a sequel, 

Certain charges which having recently been brought against the 
professional “competency ” of Mr. H. D. Munro, city electrical 
engineer, in the Exeter City Council meeting, we wish to draw 
attention to the Committee's expression of opinion on the subject 
which appears among our “ Lighting Notes” to-day. 


Tramway Officials.—The appointment of manager of 
the Newcastle-on-Tyne tramways bas been secured by Mr. EBNEST 
Harton, general manager of the Salford tramways. The salary is 
£700 per annum. | | AM. 

The Manchester T.C. has appointed Mr. Hancock; principal clerk 
in the Traffic Department, at £180 per annum, as parcels superin- 
tendent at a yearly salary of £250, and Mr. J. Eapzs, jun., саг 
works manager, at £250, has been appointed rolling stock superin- 
tendent at £350 a year. | 

Mr. N. A. BELL, accountant, in the Tramways Department of the 
Glasgow Corporation, has been appointed chief accountant in Lisbon 
under Mr. Olark, who left Glasgow a few years ago to take over the 
management of the Lisbon Tramways. Mr. Bell will receive a 
salary of £400 per annum. | | 

Mr. WX. Grant, who has acted as manager of the Rotherham 
Municipal Tramways since their inauguration, has beeu appointed 
о manager at Ayr by the T.C. There were 80 applicants for 

6 post. ; T Ps 

The West Ham Council at its last meeting passed a recom- 
mendation of the Electric Lighting and Tramways Committee to 
increase the salary of the tramways manager (Мв. H. E. Bram) 
by.. £50, with a further increase in August next of £50, and a 


third increase in February, 1906, of a further E50. 


General.—Mr. J. H. Поввох, formerly an apprentice in 
Crewe Railway Works, has been appointed to the Professorship of 
Electro-technics at the Transvaal Technical Institute, Johannesburg. 
Mr. Dobson matriculated. at University College, Liverpool, was 
afterwards appointed head of the engineering department at Gamble 
Institute, St. Helen's, and last yeat went to South Africa with Prof. 
Hele-Bhaw. lE re ED MES 

Mr. W. Srevant, of the firm of Meters. Steuart & Fenn, Ltd., 
electrical engineers and contractors, New Zealand, is in this country: 
on business connected with electrical work in New Zealand. Oom- 
munications шау be addressed to him at 3, Kensington Gardens 
Square, London, W. | S 

Оа 186 inst., at Bt. John’s Church, Stanmore, Mr. FREDERICK A. 
Совтк2 LEIGH, of the firm of Messrs. Lacey, Sillar & Leigh, was 
married to Dorothy, only daughter of the late Sidney Humbert, of 
Watford. 

At the National Telephone Co.'s offices at Norwich, on 18th ult., 
the staff assembled to present a walnut smoking cabinet to Mr. 
Е. M. Hatt, chief inspector, who is leaving the service owing to 
ill-health. Mr. Hall has been with the company for the past 10 

ears, 
Á The Council of the Royal Society recently decided to recom- 
mend 15 gentlemen from the list of candidates for election into the 
Fullowyhtp of the Society. The following are among them :—Mr. 
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F. O. 9. BzABLZ, senior demonstrator at the Cavendish Laboratory, 
Cambridge, and author of numerous papers on electric and magnetio 
problems, including а metbod for testing the magnetio properties of 
iron and steel; the Hon. В. J. 8твотт, Fellow of Trinity College, 
Cambridge, an original investigator in pbysics, on questions such as 
the dispersion of the cathode raya by magnetic force, the behaviour 
of the Becquerel and Röntgen rays, and the discharge of electricity 
through argon and helium. 

A private mesdage from West Orange, N.J., states that Mr. Тнов. 
Агул Epison is better. Не is now able to visit his laboratory, and 
is expected to be entirely recovered from the effects of his recent 
operation in about six weeks' time. | 


Obituary.—Mr. Norton Р. Oris, chairman of the Otis 
Elevator Co., died at Yonkers, N.Y., on February 21st, aged 65. 

We learn with sincere regret of the death of Mr. BSTBPHEN 
WILLIAM BiLvEB, whose name is inseparably connected with the 
" Silvertown” company (the India-rabber, Gutta-percha aud Tele- 
graph Works Co, Ltd.) Death occurred on 7th inst. from a 
relapse after congestion of the lungs. Mr. Silver had reached the 
advanced age of 86 years. | | 


* 


NEW COMPANIES REGISTERED. 


Electromobile Hiring Co., Ltd. (83,703).—This company was 


registered on February 26th, with a capital of £8,000 in £1 shares, to let out to 
hire, sell, »nd deal in electric and other motor-cars and carriages, and to carry 
on the business of automobile store and garage keepers, motor repairers and 
cleaners, suppliers of electricity and other motive power, &c., and to adopt two 
agreements with the Electromobile Co., Ltd. The first subscribers (each with 
one share) are :—G. Cookerton, 7, Curzon Street, W., secretary; A. Colquhoun, 
27, Oppidans Road, N.W., clerk; A. P. Hall, 140, Long Acre, W.C., clerk ; 
H. Joly, 33, South Parade, 8.W., electrical engineer; E. N. Ruddock, 28, Palace 
Road, Streatham Hill, S. W., engineer; J. Stewart, 118, Farringdon Road, E. C., 
book-keeper; W. C. West, 85, Mornington Cresent, Regent's Park, N. W., olerk; 
and T. G. Cbambers, 7, Curzon Street, W., Managing director. No initial public 
issue. The first directors are Lord Westbury and T. G. Chambers. Lord 
Westbury may retain office so long as be holds 8,000 shares. T. G. Chambers 
may retain office while the E!ectromobile Co., Ltd., holds 8,000 shares. Remu- 
neration (if any) as fixed by the company. 


Webster Electrical Engineering Co., Ltd. (83,637).—This 
company was registered on February 20th, with a capital of £10,000 in £1 shares 
(5,000 6 per cent. cumulative preference, 4,000 preferred ordinary and 1,000 de- 
ferred ordinary), to take over the business of an electrical engineer carried on 
by C. W. Webster, at Laycock’s Mill, Thornton Road, Bradford, and to adopt 
an agreement with the said vendor. The first subscribers (each with one pre- 
ferred ordinary share) are: F. W. T. Newbould, Ivy House, Shipley, Yorks, 
wool merchant; W. M. Gray, District Bank Chambers, Bradford, chartered 
accountant; C. W. Webster, Laycock's Mill, Bradford, electrical engineer ; 
J. T. Webster, 710, Manche-ter Road, Bradford, traveller; W. Morgan “23, Bank 
Street, Bradford, solicitor; J. H. Haley, District Bank Chambers, Bradford, in- 
corporated accountant; and A. E. Stringer, District Bank Chambers, Bradford, 
incorporated accountant. No initial public issue. The number of directors is 
not to be less than two nor more than seven: the first are C. W. Webster 
(managing director) and F. W. T. Newbould; qualification, 50 shares; remune- 
ration of managing director, £8 10s. per week; of other directors, as fixed by 
the company. Registered office, Laycock's Mill, Thornton Road, Bradford, 


Light Electric Motor Co., Ltd. (5,792).— Thie compavy was 
registered їп Edinburgh on February 21st, with a capital of £6,500 in £1 shares, 
to purchase the business of inanufacturers of electrical specialities, electric 
power and light contractors, &o., carried on under the style of The Light 
Electric Motor Co.," at 164, Howard Street, Glasgow, and to carry on the same. 
The first subscribers are :—J. Maclean, 164, Howard Street, Glasgow, con-ulting 
electrical engineer, 3,500 shares; D. Laurie, Belhaven, Myrtle Avenue, Lenzie, 
merchant, 1,500 shares; G. Rowland, 54, Fast Street, Horsham, Sussex, 
builder, 1,000 shares; R. Craig, Cherryhill View, Larkhall, tailor, 100 shares, 
J. Clel and, Union Street Larkhall, merchant, 100 shares; H. D. Fitzpatrick; 
10^, Wellington Street, Glasgow, patent agent, 100 shares; and W. Callender, 
100, West Regent Street, Glasgow, solicitor, 1 share. The number of directors ів 
not to be less than two nor more than seven; the first are J. Maclean, G. Row- 
land and D. Laurie; qualification, £100; remuneration as fixed by the company. 
Registered office, 164, Howard Street, Glasgow. 


* 

International Dowsing Electric Heating and Appliances Co., 
Ltd. (83 6938).— This cc mpany was registered on February 24th, with a capital of 
£20,000 in £1 shares, to adopt an agreement with A. Romberg, liquidator of the 
Compagnie International de Chauffage par C'Electricitó, to acquire any 
patents and inventions relating to heating and lighting by electricity for 

y&ienic, therapeutic and general purposes, to carry on any scientific, thera- 
peutic, medical or surgical institution, Xc. The subscribers (each with one 
share) are :—D. Huntley, 70. Loveday Road, West Ealing, electrical engineer; 
H.J. Dowsing, 24, Budge Row, E.C., electrical engineer; D. MacLaurin, 36, 
Basinghall Street, E.C., merchant; W. Conolly, Buckhurst, Redhill, gentleman: 
A.C. Newstead, Abergate, Bromley, outfitter; C. J. Hudson, 7, Bonchurch 
Road, West Ealing, traveller; and W. Frost, 20, Finsbury Circus, E.C., oierk. 
No initial public issue. The number of directors is not to be less than four nor 
more then seven; the first are W. Conolly, A. C. Newstead, H. J. Dowsing, D. 
MacLaurin, and A. M. Romberg; qualitication, £100; remuneration, 10 per 
cent, of the profits, divisible, Registered office, 24, Budge Row, E.C. 


Mansfield & Sons, Ltd. (83,671). — This company was 
registered on February 22nd, with a capital of £20,000 in £1 shares, to 
carry on the business of gas, sanitary, hydraulic, civil and mechanical engi- 
neers, dealers in apparatus used in connection with the generation, distribu- 
tion, supply, accumulation and employment of gas, water and electricity, &c. 
The first subscribers (each with one share) are:—A. Mansfield, 20, Redcross 
Street, Liverpool, engineer; W. Mansfeld, 20, Redeross Street, engi- 
neer; E. Mansfield, Whithy, Chester, engineer; Miss C. Mansfield, 
Whitby, Chester; Miss N. Mansfield, Whitby, Chester; C. McBride, 12, St. 
Vincent Road, Egremont, book-.keeper; and W. J. Hart, 14, Ridley Street, 


1 buyer. No initial public issue. A. Mansfield is managing director for 
life. 


Electrical and Hardware Co., Ltd.  (83,661).— This com- 
pany wae registered on February 22nd, with a capital of £1,000 in £1 shares, to 
manufacture and deal in electrical and other lamps, bulbs, bells, batteries, 
toys, Novelties, and acc: ssories, hardware, tinware, earthenware, ceramic ware, 
Ko. The first subscribers are :— F. Fiohwern, 20, Paper Street, E.C., merchant, 
with 100 shares; Н. Leeser, 25, Cambricge Gardens, North Kensington, W., 
merchant, 100 shares; A. Baden, 8, Landseer Road, Bow, E., merchant, 1 share; 
W. Hart, 85, Маап Street, B.E., clerk, 1 share; A, D, Jackson, 78a, Little 


ritain, E.C., merchant, 1 share; W. Webb, 1, Ludlow Street, N., clerk; 
xe E. P. Hunvick, Arbour Villa, Violet Road. ‘South Woodford,. clerk. No 
initial public issue. The subscribers are to appoint the first directors; qualift- 
cation, £100, 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Auto-Electric Rifle and Target Co., Ltd., London (76,336).— 
Iasue, on February 8th, of a debenture for £50, part of series created December 
5th, 1904, to secure £5,000, charged on the company’s undertaking and property, 
present and future. No tpustees. No previous issue of same series, 


е U 
Mutual Telephone Co., Ltd. (56.627).— This company's annual 
return was filed on February 7th, when 6,983 preference and 10,848 ordinary 
shares had been taken up out of a nominal capital of £250,000 in 20,000 pre- 
ference and 80, 000 ordinary shares of £6 each. td. per share has been called ap 
and £1,184 78. 6d. has been received, including payments in advance of calls, 
Mortgages and charges: Nil. 


Municipal Electric Light and Power Co., Ltd. (29,021).— 
This company's annual return was filed on January 18th, when 87 ordinary and 
80 founders’ shares had been taken up out of a nominal capital of £25,000 in 
9,490 ordinary shares of £10 each, and 100 founders’ shares of £1 each. £10 per 
share has been called up on the ordinary and £1 on the founders’ shares, result- 
ing in the receipt of £100. Mortgayes and charges: Nil. 


Moelline Co., Ltd., electric and general engineers, London 
(76,689).—Issue, on January 17th, of £250 debentures, part of series created 
December 28th, 1904, to secure £6,010, charged on the company’s undertaking 
and property, present and future, including uncalled capital (if any). Holders: 
City of London Contract Corporation, Ltd., 8, Tokenhouse Buildings, E.C. No 
trustees. No previous issue of tame series, 


Eastern Telegraph Co., Ltd. (6,338). —Іввое, on February 8th, 
of £5,000 debenture stock, being the whole of a series created by resolution of 
even date, constituting a first chargeon thecompany's undertaking and revenue. 
Holder: C. Robertson, 108, Gloucester Place, W. Debenture stock previously 
issued and ranking part passu with this series: £1,882,704. 


Kalgoorlie Electric Power and Lighting Corporation, Ltd. 
(69,248).— А memorandum of satisfaction in full of a charge dated July 10th, 
1902, securing not more than £10,000, has been filed. 


Chiswick Electricity Supply Corporation, Ltd. (38,854).— 
Issue, on January 17th, of £200 debentures, part of series created November 
2nd, 1900, and March 8th, 1901, to secure £50,000, charged on the company’s 
undertaking and property, present and fature, including uncalled capital. 
Holder: Miss H. Heybourne, Clive Cottage, The Warren, Manor Park, Essex, 
No trustees. Previously issued of same series: £83,600, ? 


ELECTRICITY SUPPLY ACCOUNTS. 


THe Walsall returns for 1904 show a 


Walsall continuation of the previous year's pros- 
Municipal perity. During the year electric traction 
Electricity called for some three-quarter’s of a million 

Supply. units; and, as a result, the output of the station 


nearly doubled. Under improved conditions 
the working coste fell more than jd. per unit, aud after meeting all 
financial charges the department completed the year with a hand- 
some balance in hand of over £1,000. The previous year's balance, 
some £70, was added to the reserve fund, which, however, as yet 
only totals some £176. The department is to be congratulated on 
the satisfactory result of the past year's working. | 
The prices charged are :—Private lighting, 6d. and 2d. per unit, 
maximum demand system, or 4d. flat rate; power, 2d. to 11d. ; and 
traction 13d. per unit. The chief engineer is Mr. Alex. Wyllie. 


GENERAL STATEMENT. 


For year ending December 81st— 1904. 1908. 
Total capital expended... - .. £86,406 £78,572 
Number of units sold— 
Private eupply ... sas eos *. 423, 192 
Traction... nn. . . 707.654 598,121 
Public lighting ДЕЈ een eee eee 34,392 29,708 


Total number of units sold . 1,165,238 622,829 


Equivalent No. of 8-c.P. lamps connected 46,038 34,535 
Number of public lamps is md 19 19 
Maximum load in Kw. n аз ies 754 521 
H.P. of motors connected  ... -— ien 220 177 
Revenue account — 
Gross revenue ... ius see .. E12, 109 £8,384 
„ expenditure... eoe T £6,792 £5,498 
„ profit iss e ses £5,317 £2,886 
Average price obtained per unit— 
Private supply ... ids ae ix 3:66d. 3 93d. 
Public lighting es e fr 8504. 400d. 
Traction ‘ee e is ae 170d. 192d. 
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` Revenon Account FOR Yuan ENDING DECEXBER 31er, 1904. 


Gross revenue £12,109 = 2:54. per unit. 


Works and distribution costs (including 


public SEMDE) ii: » £5,316 = 109d. „ 

Total working costs .. wes ee £6,792 = 1:404. „ 
Prorit STATEMENT, 1904. j 

Interest on loans, &o. ... és isis m £2,933 

Sinking fund Mss ai jus Я 2,023 

Balance carried forward... ока 1,061 

Gross profit s £5,317 


We have again to record a very satisfactory 


Aberdeen year’s work for this Scottish undertaking. 
Municipal The contributory causes to the department's 
Electricity ^ successful business in 1903 were largely respon- 

Supply. sible for its substantial maintenance in 1904. 


The traction and motor loads are largely 
increasing, the department having acquired а new consumer in the 
Aberdeen Suburban Tramways Oo. The growth of the motor load 
in the city can be gauged from the following figures :— 


Year ending July 31st, 1900 Ws. sadi 42,326 units. 


n " 1901 өө, - 67,244 „ 
T " 1902 vee s. 137,486 „ 
» ,» 1903 eee 275,038 ” 
” n 1904 388,570 „ 


In the result the department made a gross profit of £21,000, T 
compared with £16,000 at July, 1903, and after meeting statutory 
charges a balance of nearly £10,000 remained. The latter sum was 
allocated as to £6,320 to depreciation, and the remainder (including 
£278 received for sundry services rendered to the tramways depart- 
ment) to the reserve fand, which now totals £13,430. We con- 
gratulate the engineer, Mr. J. Alex. Bell, on the very sound position 
of his department. 

The prices charged are :— Privateilighting, 6d. and 24d. per unit; 
power, 3d. and 1d.; and public lighting, 6d. aod 2d, one hour 
maximum demand; traction, 23d. per unit, Suburban Co.; 1:354d. 
per unit, Corporation Tramways. 


GENERAL STATEMENT. 


For year ending July 81st— 1904. 1908. 
Total capital expended  ... oa T £220,743 194,079 
Number of units sold— 
Private supply oo тр m 1,581,900 1,274,790 
Public lighting ки ‚ш а 258,803 217,212 
Traction vis 1,698,314 1,085,306 
Total number of units. sold d 3,539,026 . 2,577,308 
Equivalent No. of 8-c.P. апре connected 154,000 126,327 
H.P. of motors connected .. ae 1,719 1,160 
Number of public lamps ji es 289 281 
Load factor з и. ax Visa 19:4 17:4 
Maximum load in xw. re s 2,080 1,557 
Revenue Account— | 
Gross revenue ee: T eee £38,210 £29,875 
ү ее - ee eee £17,136 £13,963 
profit . " £21,074 £15,912 
Average inclusive price obtained per unit— 
Private supply oi “va sue 3°7d. 3-74. 
Public lighting "IP 2:6d. 2 6d. 
Traction wee sive - 1:38d. 1:64d. 


REVENUE Account РОВ YEAB ENDING JULY 3187, 1904. 


Gross revenue ... es oes .. £38,210 = 2:594. per unit. 
Works and distribution costs sis £12,621 = 85d. „ 


Total working costs... — .. — . £17,136 = 1164, „ 
Prorit STATEMENT, 1904. 


Interest on loans, &c. 858 эй. 105: .. £7,398 
Binking fund " YN en 4,003 
Balance on year's working... i 9,951 
Sundry amounts received during year T - — 278 

Gross profit ... . £21,074 


Assessment of a Yorkshire Electric Light Works.— 
Although the premises were still in the hands of the contractors, 
and would not be in working condition for some time to come, the 
new generating station of the Yorkshire Electric Power Co. at 
Thornhill, near Dewsbury, was some time ago assessed at a rat- 
able value of £1,200. We understand that the company thereupon 
sought the advice of the Machinery Users’ Association, with the 
result that their valuer, Mr. Humphreys-Davies, appeared before the 
Assessment Committee last week, and obtained & reduction of the 
matable value from £1,200 to £10, until such time as thé station 
should, bezprofitably occupied. 


— — Е 2х 


CITY NOTER. 


We confess to feeling a little uneasy as we 
left the meeting of W. T. Henley's Telegraph 
Works Oo. on Monday last. There is a differ- 
ence of opinion among the directors as to the dividend declaration. 
Now, we do not doubt that it can often enough happen that one 
director may stand alone in his advocacy of some particular course 
that he regards as being good for his company, but knowing that 
the majority of his colleagues are unable to eee eye to eye with 
him, he does not find it incumbent upon him to let his objection 
be koown outside the door of the board- room. Henley's, however 
is not a саве in point. The unfortunate fact here is that the view 
that 15 per cent. is too large a dividend is expressed by the managing 
director, who, more than any other member of the company, should 
know the working of the company, its outlook, and its responeibilties, 
and he has thought fit to make his opinion public. Mr. Sutton, it 
is true, did not suggest that the course proposed by the board 
should be departed from by the meeting, and a smaller dividend be 
declared; the difference is not so acute as that. Apparently he is 
personally convinced that, in view of prevailing circumstances, the 
company would have done better to pay 124 per cent., and keep 
more money in its coffers for what the future may bring fortb. 
And certainly no one would bave been surprised had the directors' 
recent announcement been to that effect, for the lower interim 
dividend of last year, coupled with lessening profits and increasing 
prices of raw material, naturally led one to believe that there 
might be а drop; 1904 was a year of lower dividends, aud 
Henley's would not have suffered very seriously in reputation had 
that experience been theirs, especially if it made for continued 
stability of the company. There appears to be no room for doubt 
that the dividend of 15 per cent. was earned, and earned on a capital 
which had become enlarged by the new work's outlay. The elec- 
trical trade, ав Mr. Button says, is decidedly improving, and the 
company ів receiving its share of the increased business. But the 
new works cannot become revenue-earning before the autumn: 
While we agree that it is never good policy fora manufacturing com- 
pany to divide its profits up to the hilt, and while we can appre- 
ciate the desire of Mr. Button for placing the permanent soundness 
of the concern before the payment of big dividends, we may 
hope that the ceuse of the managing director's fears will be 
removed by the coming of greater industrial activity and bettor 
paying business. For the present, however, we do not feel that we 
can regard that 15 per cent. for 1904 without some misgivings. 


Henley's. 


— 


City of London Electric Lighting Co. 


On Wednesday afternoon at Salisbury House, Mr. J. B. Bralth- 
waite, junr., presided over the meeting of this company). 

In moving the adoption of the report (Erec. Rev., March 3rd, 
p. 365), the CHAIRMAN said that the forecast of last year that an addi- 
tional dividend would be paid this year had been borne out, mainly 
due to the satisfactory working of the staff. They were able again to 
go through the year without any increase of capital, and he trusted 
they would be able to go on without adding materially to the 
capital, unless their Bill was carried. They were putting to reserve 
this year £45,500, which was more than was being paid to the 
ordinary shareholders. That was a conservative policy with which 
he felt they would all agree. With regard to the revenue account, 
they bad received £221,671 from the sale of current, which was an 
increase of £10,500; revenue under contracts was nearly the same, 
being £13,449, against £13,277; meter rentals had gone up, and so 
bad rents receivable, owing to the company having let the premises 
they had acquired for a transformer station. The total revenue was 
£255,087, аз against £242,101 last year, being au increase of about 
&13 000. Their sales of current last year were 17,624,110 unite, as 
againet 14,806,449 unita last year, an increase of 2,800,000 units. 
Perhaps the best means of enabling them to grasp {һе economies 
which had been brought about by the engineering staff, was 
to point out what was the cost of these additional units 
generated. The total cost of this was inside £1,000, or ia other 
words, seventy-six thousanths of a penny per unit. It showed how 
the increase of output brdught down the cost of manufacture, and 
the result was that in the cost of generation the coal figure had 
come down from :4439d. in 1903, to :4001d. They had made a 
further satisfactory increase both in the number of customers and 
tbe number of lamps coonected. They had increased their 
customers by 361 and the lamp connections by the equiva- 
lent of 87,000 8-c.P. lamps. The net result of all the 
operations of the past year was that they had earned an extra 
1 per cent. on the ordinary shares without diminishing their 
contributions to the reserve fund or to depreciation, and still 
carrying the same amount forward. The price they were getting 
for their current continued to fall, and the fact that they had had 
to meet this decrease in price and still give an extra 1 per cent. 
showed the success which attended the efforts made by the staf to 
reduce the cost of manufacture. They bad only received about 
S3d.-on the average for their current,- which showed a reduction of 
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nearly jd. as compared with last year. No doubt he would be 
expected to ray something with regard to what was known asthe 


great £5,000,000 power scheme now before Parliament, which had 


been so much boomed 1n the papers. They naturally were watchirg 
the shareholders’ interests very closely in the matter, and were 
teking all the necessary steps to oppose that scheme, and witbout 
leading them to be unduly sanguine, he felt that they bad some 
reasons to believe that their efforts would be successful. It would 
seem moet inequitable to companies like tbeir own— which bad borne 
the beat and burden of the day, and spent large sums of capital on 
the faith of provisional orders granted by Parliament, and had had 
imposed on them very great obligations to sapply the man who 
burnt his lamp for only a few houra—if Parliament then allowed any- 
one to come along and take the long-hour load, which was the pick 
of the load, and was the cheapest to supply. The promoters 
of this power scheme did not propose to take any 
responsibility for the supply of light, but simply wished 
to supply in bulk for power purposes, and to authorised 
lighting undertakings, and further they asked that no purchase 
clause should be inserted like those which applied to the existing 
companies. The bait they held out was that they would be able to 
supply more cheaply, but his own belief was that this was fallacious, 
He did not see how the promoters were going to buy coal chesper 
than their company, and they could not put in more efficient 
machinery than the City of London Oo. had. Farther, their 
works were close to their customers, but the promoters of the new 
company proposed to erect a generating station some way from 
London, and if so they would have loss in tranemitsion. 
In addition, while it was true that a generating station for 
50,000 н.р, could work more economically than one for 3,000 H.P., 
yet there was a point beyond which it was no economy to increase 
the size of a station. He, personally, believed that the figures 
which had been placed before the public by the promoters of the 
scheme were fallacious, and he felt that the existing companies could 
do as well. At all evente, if their power load was 1 it 
would mean Tncreasing the price for lighting, and that would not 
be for the public interest. 
Mr. Е. W. Rav50LD8 seconded the motion, and it was carried. 


South London Electric Supply Corporation. | 


TRR directors’ report for the year ended December 31st, 1904, says 
that after making a full allowance for depreciation and preliminary 
expenses, the net balance is £21,884, from which must be deducted 
interest on borrowed capital, which absorbed £2,437, leaving а 
balance of £19,447. Out of this the board recommend the payment 
of a dividend at the rate of 4 per cent. on the ordinary shares for 
the year, carrying forward a balance of £6,447. The number of 
8-c.P. lamps connected on December 31et, 1904, was 107,000, being 
an increase during the year of 15,098 lamps, while applications 
were in band for a further 4,200 lamps. In accordance with the 
information given to the shareholders at the last annual meeting, 
an issue of £50,000 debenture bonds was made in January of last 
year, the object being to pay off temporary loans and provide 
capital for necessary extension of mains and plant. The total 
number of unite sold in 1904 was 9,205,842, being an increase for 
the year of 4,399,861 units. The plant, machinery, and mains bad 
been maintained in a high state of efficiency out of revenue. The 
cost of production had again been still further reduced. 


STATEMENT OF ELECTRICITY QENERATED, SOLD, &o., DECEMBER 318т, 1904. 


Board of Trade units generated 220 và 8 T T s 9,849,989 
Bold to consumers and used by public aro lamps "T ee 


ee 9,205,842 
Quantity utilised— 
Used on works for lighting, meter testing, and motors. và 195,006 
Total [EJ .* ee oe e. [EI ee en ов eo 9,400,848 
Quantity expended in distribution— 
In batteries and motor alternators as s is T id 59,863 
In feeders .. „ә © 24 m ae ee bx - 61,681 
Transformers .. "m i T ae sie ea vs T 257,327 
Total ce ae oe ee о ee oe ee ee ee 878,871 
Total quantity accounted for .. ex - is T ča Өг 9,719,219 
Quantity unaccounted for id TD 23 ee ee ‚110 
Number of lamps on circuit equivalent in 8c. . December 31st ,000 


Н. W. Spront, Manager and Engineer, 


County of London Electric Supply Co. 


Tre directors’ report for 1904, states that the capital expended 
during the year under review in respect of the company's London 
districts amounted to £83,504, making the total expenditure on 
account of those districts up to December 31st last £1,383,593. 
The balance from last account was £5,255, and from revenue 
account (after deducting generation and distribution coste, 
rent, rates, taxes, wages, directors’ fees, general establishment 
and other cbarges, and proportion of salaries) £85,279, making 
а total available revenue for the year 1904, of £90,535; 
interest on first and second debentute stock, and interest on 
temporary loans, £32,297; interim dividend on 30,000 6 per 
cent. preference shares for Jane half-year, £8,569 ; interim divi- 
dend on 40,000 ordinary ehares at 4 per cent. per annum for 
June half-year £7,617; carried to reserve for depreciation, repairs, 
renewals, &c. £19,150; total, £67,633, leaving for farther distribu- 
tion, £22,902, Out of this sum the directors now recommend a further 
dividend on the 30,000 6 per cent. preference shares for the half- 
year ended December 31st, 1904, and a further dividend on the 


mE EE x * 


40,000 ordinary shares for the half-year ended December 31st, 1904! 
at the rato of 5 per cent. per annum. These payments will absorb 
£18,050, and leave & balance of £8,452 to be carried forward. 


In October of last year £150,000 44 per cent. second debenture stock, being the 


balance of the 2400.000 4% per cent. second debenture stock created, was issued 
to the company’s stook and shareho'ders at par. Application bas been made 
to the Board of Trade, with the consent of the local authority, for a provisional 
order for the district of the Croydon Rural District Council, which adjoinsth e 
company’s southern areas. Under the powers of the London Electric Lighting 
Areas Act, 1904, agreements have been entered into with the Borough Counoils 
of Islington and Battersea for exchange of the overlapping areas affected by the 
Bill The company is promoting a Bill in the present Session of Parliament, 
the main objects of which are :—(a) To enable the company to interconnect its 
London stations; (b) to obtain compulsory powers for scquiring lends; and (e) 
to supply energy in bulk to authorised undertakers. e Bill 

Standing Orders, and now awaite the Committee stage. Various Bills are being 


has passed 


romoted in the present Session of Parliament which may affect the company, 
ut the necessary steps are being taken to protect the company's interest. The 


profits derived from the company’s London stations for 1904 amounted to 
£92,730 19s. 6d., against £78,423 118. 6d. for 1908, being an increase of 26:29 per 
cent. for the year, while the percentage of working expenses to revenue from 
sale of current fell from 50-6 per cent. to 45-8 per cent. The total applications 
received at December 81st last amounted to the equivalent of 647,711 G. c. v. 
lamps, being an incresse of 118,855 lamps for the year, as against 112,564 lamps 
for 1908. Included in these figures are 865 users of motors, aggregating 
7,811 H.P., showing an increase of 1,974 н.р. for 1901, of which 890 н.р. is in 
respect of the Wandsworth station. The total units sold were 7,181,809, as 
against 5,754,633 for the previous year. To meet the growing demand in the 
company's northern districts additional plant is on order, and will be erected 
at the City Road station during the ourrent year. The plant erected last year 
at the Wandsworth station will, it is anticipated, be sufficient for the com. 
pany’s requirements for the immediate future in the southern districts. 


STATEMENT OF ELECTRICITY GENERATED, BOLD, &c. 


Quantity generated in B. O. T. units ee ee oe ee 10,078,411 
Quantity sold - 

Private consumers by meter . 781,809 

Total sold ee on ee ee ee eo ee Ф • ee 7,181,809 
Quantity used on works . eo ee ee . * eo ee oe ,981 
Total quantity accounted for .. er.. s. .. "899290 
Quantity not accounted for ..  .. ... ... 2,299,121 
Total maximum supply demanded ..  .. e 05e . 6,016 Kw. 


The directors of the Bournemouth and Poole Electricity Supply Co, Ltd., 


have declared a dividend on the ordinary shares of the company at the rate of 
7 per cent. per annum for the year 1904. The business of the Soottish House- 


коше Electricity Co., Ltd., shows a substantial improvement on the year's 
working. 


Northern Counties Electricity Supply Co. 


Tum directors’ report for 1904 says that the working operations 
embrace the areas of pee Alnwick, Hebburn, 


Thirsk, Whitley, Ashington, epool, Morpeth, Felling, Malton 
and Oambois (Bedlingtonshire), the five last-named places having 
come into operation during the year. The work done shows a sub- 
stantial increase on the previous year as follows :— 


Consumers connected to December 81st, 1904 Ro ah 8,966 
Number at beginning of year oe eo ее ` oe oe ee 2,483 


Increase for year .. . .. 1,064 


Equivalent in 8-c.», lamps connected to December 8186, 1004 .. — 88,177 
Number at beginning of year eo ae ee ee so ae ) 
Increase for year i» oe .. 48.588 
Units sold for year ending December 81st, 1904 ... .. 986878 
Units sold for previous year .. — ..  .. 44,781 


Increase for year “a ee . 642,092 

Gross receipts for current sold for year ending December 
st, 90 ee ee 0 ee ee . oe oe £13,280 12 2 
Previous year Фә ee" ee ee oe СЕЈ СЕЈ 4,979 2 1 


Increase for year ee ee £7,801 10 1 


The directors consider this development entirely satisfactory, and 
in view of the revival in trade and the steady and increasing 
demand for power, they expect the ensuing year will show a farther 
large and profitable extension of business. In order to promote the 
more economical distribution of current and prevent the over 
lapping of interests in various areas in Northumberland, an arrange- 


ment bas been made for the working and developing by the New- 


castle-upon-Tyne Electric Supply Co., Ltd., of certain undertakings 
consisting of Whitley, Monkseaton, Earsdon and Seghill The 
revenue account, after an apportionment of charges between con- 
struction and revenue accounts, shows a credit balance for the year 
of £4,387, plus balance from last year, £1,001 = £5,388. The 
directors recommend the disposal of this amount as follows:— 
Interim dividend already paid at the rate of 3 per cent. per annum 
(less income-tax), £1,602; final dividend at the same rate (less 
income-tax), £1,649; amount to reserve acoount, £1,600; pre- 
liminary expenses written off, £380 ; balance carried forward, £257. 
The money market being more favourable, it is proposed during the 
financial year now entered upon to offer the debentures, or a por- 
tion of them, to the shareholders at a fair rate of interest, as also the 
ao the last issue of shares not yet taken up (14,537 in 
number). 


Neweastle-upon-Tyne Electric Supply Co. 


Mn. J. T. Mxnz presided at the meeting held on the 2nd inst., at 
the Btation Hotel, Newcastle. He said that they had made con- 
siderable progress during the year. The total units sold during 
the year amounted to 17,132,153, as against 9,039,625 unite in the 
year before. The cost had come down to a reduction which 
equalled nearly one-fifth of a penny. The total revenue of the 
company bad been £108,957, an increase of £32,345 over last 
year, and the gross profits had been £61,440, as against £43,567. the 
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year before, and £26,552 the year before that. In two years the 
gross profit of the company had more than doubled. e com. 
репу, (тау by an agreement with the Northern Counties Bieco- 
tricity Supply Co., had now increased their territory over the greater 
part of South Northumberland up to Blyth, with the exclusion onl 

of the Tynemouth district and that portion of Newcastle in whic 

they had the right to supply electricity, but which, at present, was 
adequately i nen by the other company, the Newcastle District 
Ligbting Co. eir customers had increased from 2,460 last year 
to 3,360 at present. As to depreciation and reserve, the directors 
had written off £6,000 from revenue, and had transferred from the 
reserve account to the depreciation account the sum of £25,000, 
which now left the reserve account standing at £21,255 14s. 10d., 
and the depreciation acoount at £131,000. The reserve account 


had benefited to the extent of £23,469 16s. from premiums received- 


on shares issued during the year, and would further benefit to the 
extent of £3,516 14s. when the final call on the new shares became 
payable during the present month. The business of the current 

ear has shown a very satisfactory increase as compared with the 


and period of last year. 

Mr. T. G.; GSO seconded the report, which was adopted. 

The Onaman moved that the company confirm a provisional 
agreement for the purchase of tbe shares in the County of Durham 
Electrical Power Distribution Co., Ltd. He went fully into the 
details of the scheme, and justified it by saying that such a business as 
theirs could only be the more satisfactorily carried on the larger it 
was. The Durham company supplied a large output of electricity 
in Gateshead, Jarrow and Durham City and owned prov. orders for 
other districts in the county. Their own company had largely 
supplied it with the electrical energy it required; but the develo 
mentinthe County of Durham had not been carried on upon the 
same scale as on the north side of the Tyne. The scheme would 
mean a closer relationship between the companies, and the control 
of the Durham company becoming vested in а new board of 
directors, the majority of whom were directors of the Newcastle 
company, the interests of both companies would be largely pro- 
moted and extended. Briefly, the sum to be paid was £256,000 ; 
but this was subject to considerable deductions upon the final adjust- 


ment of liabilities and assets. For example, the sum of £50,000 in 
cath, representing expenditure on various works now in progrets, 
would be refunded by the Durham company when the work was com- 
pleted. They preferred to carry on this business as an independent 
company, and they proposed that it should come to the public, and 
issue the capital it required. They considered, for the fall expan- 
sion of the business of the company, that the capital should be 
£350,000 in ordinary and preference shares, and, if the scheme were 
d that day, a prospectus would be issued in the name of the 
urbam Distribution Co., and the capital offered at par. Their 
own shares, as they knew, stood at a premium, and thie arrange- 
ment prevented any depreciation which might occur if they carried 


out the new issue on their own account. | _ 


Chatham and District Light Railways Co. 
Мв. A. В. Mons presided at the annual meeting held on Tuesday 
at 83, Cannon Street. The report, of which we gave an abstract on 
page 334 of our February 24th issue, was adopted. The report con- 
tained the followirg comparative table :— 
Miles P I | Traffic Average Саг. | No. of 
open. carried: ies fare. mileage. cars, 


Half.year 
ended. 


— |e — — + —ů—ů—ů— — 


June 17, 1902, to Dec. 81,1902, &-53 3,001,017 "T 


June 90, 1908 .. | .. | 8:53 | 8,844,522 
SOOO B58, 4,201,619 | 15, 90d, 
: 14,532 | L'O9d. | 400.762 


December 81, 1908 
June 80, 1904 "T . . | 858 8,187,519 7 | 
December 81, 1904 .. oe | 9'38 | 3,459,119 | 16,946 | 1104, | 416,866 | 96 


Yorkshire Electric Power Co. 


Тнв half-yearly meeting was held at Leeds, on February 28tb, Mr. 
A. G. Lupton. presiding. In moving the adoption of the report 
for the half-year ended December, 1904 (ErEOrBICAL REVIEW, 
February 17th, page 277), he said that they had no revenue account, 
and, therefore, the accounts were very simple, There was last year 
an item of £20,200 of fally-paid shares, which bad since been 


increased to £30,900, due to an issue of 1,010 sbares to Messrs. 
ment for cables, and ithere bad been a call 


Callender & Co. in pay 
of £2 a share on the ordinary shares. At the last meeting he said 
that the directors anticipated baving the fall plant in working 
order by the end of the year. It bad not been possible to do that, 
and they bad not yet got the turbines running. The station and 
its equipment was al] complete with that exception. The first of 
the tarbines had been tested at the makers’ works, and passed а 
very satisfactory test. It was now being erected at Thornhill, and 
in about a fortnight would be ready for running. The second 
turbine wonld be ready for testing in sbout a fortnight at Rugby. 
In order to keep their promise of supplying currens in December, 
the engineer was able to run the subsidiary plant, and current was 
ecember 30th. The first permanent 


available at the station on D 
consumer was connected on January 21st, and since then the supply 
forward. The second consumer to be connected 


one steadi) 
> H colliery, which had taken a supply since January 29th. They 
bad settled agreements now with consumers to the extent of over 
900 x.P. He was confident that by the end of the year they would 
have donbled that B. 7. The directors had given very ul oon · 
sideration to a scheme for hiring out motors to consumer. 


The report was adopted. 


London United Tramways (1901). 


Tun meeting of this company was held at the offices, High Road, 
Chiswick, W., on the 28th ult., Mr. Charles T. Yorkes in the chair. 
In moving the adoption of the report, which was pub- 


lished in our last issue (page 364), the CHarRMAN said it was 
an increased revenue 


& satisfaction to be able to point to 
and at the same time a decrease in the working expenses. The 


total receipts amounted to £296,235 lls. 2d., against £280,241 
16s. 1d. in the corresponding period of the previous year, an 
increase of £15,993 15e. 1d.; while the working expenses were 
£176,188 5s. 10d. as compared with £176,391 12s. 7d. last year, a 
decrease of £203 бв. 0d. The percentage of working exponses was 
59°47 per cent. against 62:94 per cent. last year, a decrease of 3:47 
per cent. The total number of passengers carried during the year 
was 48,126,727, showing an inorease of 2,833,254. With regard to the 
heavier charges this year for interest and preference dividend, the 
report referred to certain capital outlays on road improvements and 
widenings and explained that those works had been deemed expe- 
dient for two reasons. One was that the directors desired to obtain 
forthwith the greatest possible facilities for the conduct of the 
traffic by the conversion of single and interlacizz lines to double 
track; the otber reason was that the acquisition of the pro- 
perties necessary for carrying out those improvements, if 
deferred to a later date, would probably һауе involved a much 
heavier expenditure owing to the rapid appreciation in value of 
land and properties on the routes of the company’s tramways. 
Already the company had derived much benefit from the conversion 
to double track of & number of lengths of single line on the 
Hampton Court route. For some time after the opening of the 
line, it was necessary to run the cars in one direction only on 
Sundays and holidays, at no small iuconvenience to the public, and 
loss of revenue to the company. He was glad, however, to be able 
to say that now, as a result of the extensive road improvements 
which had been effected, the cars were at all times run in both 
directions, and the company was in a position to cope satisfactorily 
with the greatest pressure of traffic. The capital outlays which had 
been made increased the interest and preference dividend charges 
very substantially, bat the directors were confident that it would 
not be long before the company reaped the full benefit in а speedier 
development of the business, and а corresponding increase in the 
revenue, The traffic receipts, he was pleased to say, showed every 
sign of a steady increase. The company had let a contract for 
advertising on their cars, which would realise the sum of 
at least £5,000 per annum. The report also showed how 
their working bad now been standardised so as to secure the 
maximum of economy consistent with efficiency, and he could fairly 
prophecy that in future there would be little, if any, increase in the 
ratio of working expenses, but rather a decrease. Since their last 
meeting, the line from Southall vi4 Hayes and Hillingdon to 
Uxbridge, and also the connecting line from Hammersmith Broad- 
way vid Askew Road, had been put successfully into operation, and 
the result of the working of tbose lines since June last had fully 
realised their anticipations. 
large development of traffic would now rapidly take place 
along the fine stretch of country between Southall and Uxbridge. 
The company bad now 37 miles of electric tramway in 
operation, agsinst abont 30 miles last year, and he begged 
to call the attention of the meeting to the fact that there was 
no increase in expenses when the number of miles was in- 
creased. The directors were concluding contracts for the building 
and equipment of the autborised extension of the system in 
Kingston, Surbiton, the Maldene, and Wimbledon, and between 
Brentford and Hanwell. The work of construction would be pro- 
ceeded with forthwith, and it was expected that the lines would be 
completed and put into operation during the course of the year. 
Those new lines would lirk up important centres of population, 
putting them in through communication with the rest of the com- 
pany'ssystem, and with tbe London County Council's electric tram- 
ways system at Tooting, and would, no doubt, prove to be 
valuable sources of income to the company. Ав the report showed, 
they were spending large sums annually in maintenance and re- 
newals. Everything was renewed out of revenue as the occasion 
arose, and the whole of {һе company's permanent way, plant, and 
equipment, was maintained at the highest standard of efficiency, and 
in that way depreciation became practically a negligible quantity. 
The electrification of the District Railway was now rapidly 
approaching completion, and with the inauguration of the other 
tube railways controlled by their allies, the Underground Electrio 
Railways Оо. of London, and the introduction of through fares and 
facilities, their electric tramways would be а very considerable 
factor in that most up-to-date and comprehensive scheme of city 
and suburban transit. It was with justifiable pride tbat the 


directors could say that their system stood in the first 1ank of elec- 
nge, and their central power station had become 


ondertaki 
нор, the “show” installations of the United Kingdom. It had 
been visited by nearly every scientific society,and described by 
every technical journal of importance in the land, The Bill 
promoted by the company in the last session of Parliament to 
authorise an extension from Hounslow to Staines received the 
Royal Assent on August 15th last. The Bill in this session merely 
dealt with the extension of the time limited by their Acts of 1901 
and 1902 for the construction of tramways and the acquisition of 
additional land. In conclusion, he said that they looked forward 
with every possible confidence to the result of their next years 


ie LLOYD remarked that there had been a good deal of talk 
tor-'buses. 

gr On РЕ said that he did not think they could compete 

with the trams, though they might take the place,of borse-'buses. 


The directors believed that & very. 
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The motion for the adoption of the report was carried unanimously. 

Mr. Henry Brown, of Spiers & Co., was then elected a director in 
the place of Mr. Samuel White, who had, the CBarRMAN said, 
decided to retire. 

Mr. YERKES remarked that he intended to resign his position as 
chairman of the company. He was now chairman of the Under- 
ground Co. and also of the District Oo., and he did not think it 
advisable that he should hold the three offices. He did not intend 
to retire from the board of directors, and he would always be will- 
ing to give the company the benefit of his advice and assistance. 
It had been deemed advisable to increase the number of directors 
to seven instead of five, and he moved that the directors be em- 
powered accordingly. | 

This was agreed to after the CHAIRMAN had said that during the 
past two months there had been an increase of £3,056 in receipts, 
as compared with the same' months of last year. When a company 
just opened lines there was generally no money made for, as a role, 
three years. He believed that they would be making money on 
their new linés even by next year. 


Edwards Air Pamp Syndicate. 


Мв. C. W. WirLiAMsON MILNB presided at the meeting held last 
week. After briefly referring to the accounts, he said that in the 
electrical trade, municipalities and others had had to restrict their 
expenditure considerably, so that there was not the same amount of 
work going during 1904 as in previous years. The company had 
had many repeat orders. The royalty earnings were still increasing. 
The foreign business had shown progressive growth. The pump 
had now replaced the ordinary type almost entirely. Мт. Leslie 
Robertson seconded the adoption of the report (see ELECTBICAL 
RRvInw, February 24tb, p. 322), and it was agreed to. A final divi- 
dend of 10 per cent. was declared, making 15 per cent. for the year. 


* 


Hart Accamulator Co. 


Мв. G. W. KIDD presided at the annual meetirg held at Stratford 
on March lst. He said that during the year competition had been 
as keen as—in fact, keener than—ever, and trade depressed 
throughout the country. The company bad, however, been very 
busy, indeed, during the greater part of the year night shifts had 
to be run in order to carry out the work in hand. Their premises 
were not nearly large enough to carry out the work which came 
their way, so that they had to employ labour continucusly in an 
upprofitable manner. More room would thus mean economy in that 
direction. -The balance-sheet was better than it looked. The stock 
had been written down to ecrap prices. During the year they had 
installed 16 central station batteries. They stood well in the direc- 
tion of motor-car business. The staff was continually experimenting 
in that direction. They had one car which ran something like 5,000 
miles before a penny bad to be spent on ite battery. The orders 
this year were jurt about the same as last year, and the sales for 
January and February showed an increase of 33 per cent. over the 
same months of 1904. In regard to capital, they must bave another 
£10,000 in order to finish the whole of the buildings. In the 
accounts, depreciation had been made on the whole of the plant 
and buildings to the fullest extent. | 

The report, which was published in our issue of February 24th, 
p. 321, was adopted, and a 124 per cent. dividend approved. There- 
election of directors and auditors having taken place, votes of thanks 
to the engineer and manager (Mr. E. J. Clark) and the staff, also 
the directors, were passed, 


W. T. Henley's Telegraph Works Co. 


Мв. Вурнвү GEDGE presided at the meeting held at the offices in 
Blomfield Street, E.C., last Monday. In moving the adoption of 
the report (ELRCTRICAL Review, March 3rd, p. 367), he said that 
they were again asking shareholders to sanction a 15 per cent. divi- 
dend, апа having regard to the general, commercial and industrial 
depression which had not yet entirely passed away, and to the fact 
tbat the capital upon which the dividend had to be paid (both pre- 
ference and ordinary) had been increased by one-seventb, he thought 
they would have no reason for commieerating each other. Their 
hope was that they would be at least ableto maintain that dividend. 
Competition still continued, but they hoped to hold their own 
partly by the aid of their new works and by continuing to give as 
good work as possible. Of course, mistakes were sometimes made; 
there were flaws in their work as in others, but their object was 
never to scamp the work. Various circumstances had delayed the 
completion of the new works, and he was afraid another six months 
would elapse before they would be able to carn any money. The 
15 per cent dividend was paid on the larger capital, but a part of 
that capital would not be earning anything until, вау, next autumn. 
They were, therefore, paying dividends on capital which was not 
earning them. Tbat made the 15 per cent. tbe more creditable, 
In place of tbe late Sir Н. M. Stanley, they had elected Mr. Finch, 
C. I. K., to the board. That gentleman had special qualifications for 
peculiar work not in London, and he was at present engaged 
thereon. After referring briefly to the balance-sheet, the chairman 
mentioned that last year there was a flaw in the cable near the 
Florida end. It had to be taken up and repaired at a cost of 
£4,264, which reduced the cable reserve fund to £4,000. This 
happened 13 years after the laying of the cable. In seven years 


* 


М 


more the company’s liability would run out, and they might consider. 
themselves very fortunate that so many years had elapsed before 


any money was spent upon the cable. 


Mr. Grog Воттом, managing director, in seconding the 
adoption of the report, eaid that the balance-sheet was an uneventful 
one this yoar. The year had been one of industrial depression, and 
the cable trade particularly had felt that depression. They hada 
capacity of production in this trade far in excess of the demand, 


and, of course, that meant a great struggle to get business, and a 


corresponding reduction in profite, That was not a closed chapter. 

He would not prophesy abont it, but during the first two months 
of this year, the trade of the country so far as electrical industry 

was concerned, was reviving. They were getting more orders and 
more inquiries, and they had reasonable ground for hope tbat the 
current year might be a better one for trade than the past year. 

The competition had brought a great deal of anxiety to the manage- 
ment. It was not merely low prices that had prevailed, but high 
prices for raw materis] as well. Sometimes during the year they 

had had to pay more for raw materials һап ever before. They had 
been hit both by lower selling prices and higher costa. The year, 

though full of anxieties, had, he considered, been very successful. 

Although it was not the year of the largest dividend and the 
largest profits, it had been the most successful trading year that the 

company had ever had, taking all the circumstances into considera- 

tion. He was not entirely in accord with the majority of the 
directors with regard to the dividend that had been recommended 
for acceptance. Не bad thought that a less dividend— looking at 
all the circumstances of the company, the future, and the engage- 
ments that the company was entering upon—of, say, 124 per cent, 
would bave been а welcome one to the sbareholders. He did not 
propose to ask that meeting not to pass the recommendation of the 
board. The dividend had been earned, it had been announced, it 
could be paid, and & dividend recommended by the board should be 
paid. With regard to the reserve, thie was invested in the business 
cf the company, and that meant tbat every thousand pounds that 
was put to reserve account required £1,000 leas to be borrowed for 
share capital. He thought that when a company could pay 

reasonable dividends, the cost of the extension of its opera- 

tions should, as far as possible, be paid out of revenue. 

A question having been asked by a shareholder respecting the 
method of taking stock, was answered in some detail by Mr. Surrox, 
who, in the course of his reply, mentioned the fact that the amount 
of floating copper that they had probably ran at between 300 and 
600 tone, representing some £25,000 to £35,000. 

The report was adopted unanimously. 

Resolutions approving the 15 per cent. dividend, re-electing 
directors and auditors, and thanking the managing director, 
secretary, staff, chairman, &c., were passed. 


British Electric Transformer Co. 


Tug second ordinary meeting of the above company was held on 
Monday at Salisbury House, E. O., under the chairmanship of Mr. C. 
Phillips. 

In moving the adoption of the report (ErnEgcTRICAL REVIEW, 
March 3rd, р. 865), the CHarBMaN said there were not 
many engineering companies able to present such а favour- 
able balance at the end of two such bad years as had been 
experienced since the incorporation of the company. No one could 
say what would be the reeult in the futare, but they had reason to 
believe that the current year would prove as prosperous, At all 
events, the prospects looked very bright at the present time, the 
orders received since January being far in excess of those received 
in the same period during 1904. "The sbare capital was of the same 
nominal amount, but 178. 6d. had now been paid, instead of 10s. On 
the credit side they would see the sum of £1,373 in respect of 
additional patents. Mr. Berry, who had a large interest in the 
company, bad presented them with several patents, which had 
already proved remunerative, and the board considered it only 
right to reimburse to Mr. Berry his out-of-pocket expenses. The 
additions to plant, buildings, &., £4,711, included the equipment 
ofthe two new bays at the works. "There was an increase of nearly 
£2,500 in investments. Part was represented by shares in a com- 
pany in payment of goods supplied, and the rest in a company with 
which business bad been done, and with а concern by which it was 
expected the company would benefit. Debts due to the com- 
pany — £25,159 — appeared a heavy item, but £14,326 of 
this had been received since January Ist. Their principal 
customers were corporations and companies working under 
special Acts of Parliament, and they had no anxiety at all 
about the balance. As to the profit and loss account, the general 
charges bad been heavy because the business done had been 
large. The result of the trading was that they had a disposable 
balance of £13,603, and it was proposed to pay a dividend of 73 
per cent., place £2,020 to reserve and £1,500 to depreciation reserve, 
write £1,500 off the preliminary expenses, and carry forward £2,494. 
The £1,500 placed to depreciation reserve was more asa pre- 
caution than because they felt such a large sum was neceseary, while 
the eum written off preliminary expenses reduced the item to half 
what it was two years ago. They could have paid a higher dividend, 
but felt it more prudent to carry forward a substantial balance 
than to divide the profits up to the hilt. As to the works, over- 


~ time had been worked, and was still being worked, and this, whilst 


eminently satisfactory from the shareholdere' point of view, had 
entailed hard work on the staff. The increased accommodation 
offered by the extension of the works had been of great value, and 
had enabled them to cope with an increased volume of work. They 
had recently obtained а large order for transformers from the 
Johannesburg municipality, and other orders from South Africa, 
America and China, and these would be good advertisements of 
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their specialities. Competition had been, and was, very keen, and 
prices were constantly cut, but they bad been able to hold their 
own against their competitors. To show the ваше profit had, how- 
ever, necossitated a larger turnover, and he felt that in view of 
the trade depression the result was very satisfactory. Their orders 
were now more for transformers for power purposes, and as this 
meant Jarger transformers, beavy appliances and machinery bad.to 
be installed and the works adapted for a bigger class of work. 
Mr. Billington, the managing director, had been most indefatigable, 
and his valuable services were much appreciated by the board. 

Mr. A. F. Benny seconded the motion, and said the result was 
dus to the unremitting efforts of the directors and staff. The chair- 
man had told them that he had given the ccmpany a number of 
useful patents. As he was personally very heavily interested in the 
company, and as the patents worked in admirably with bis trans- 
formers, the patents of which were held by the company, be was 
only too pleased to hand them over, and he trusted soon to share 
some of the profits which might be derivable from these sources. 

Replying to questions, the CHarRMAN said there had been no 
friction between the directors in the pest year; in fact, there had 
not been a single question of a debatable character before the board. 
They were gcing to give notice that the unpaid calls must be paid, 
от the shares would be forfeited. The amount in arrears was not 


large—only about £500—and was due mainly from one shareholder 


who could afford to pay. As he had mentioned, over £14,000 had 
been received since the beginning of the year on account of debts 
due to the company, and their bank balance was much more satis- 
factory to-day than at the end of the yesr. They were quite 
satisfied with the financial position of the company. With regard 
to the French company, negotiations were still going on, and he 
hoped that within the next month or во they would be able to 
mae satisfactory arrangements for the working of the patents in 
ce. 
The report was then adopted. 


Lanarkshire Tramways Co. 


Mn. A. R. Monks presided at the annual meeting held at 83, 
Cannon Street, Е.О. : 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
February 24th), the CHAIBMAN said they were satisfied that they 
were on a perfectly sure basis, and he bad very little doubt that 
when they met next year, it would be with an enhanced dividend. 
They were proceeding with the Larkhall extension, and he believed 
that the contractors would have this ready in the course of June, 
when a large increase of traffic would result. They had also 


started a parcel service, and eventually this would be successful. 


Experience in similar tramways was that it took tome considerable 
time to develop. | 

The Cuatnman said that he had had communications from some of the 
company's friends in the district, asking whether they could obtain 
shares іп the company. The position was shortly this, that the pro- 
moters and contractors who bad for several years found the necessary 
funds and embarked in the enterprise at great trouble and expense 
(nearly £200,000), seeing now that the company was quite a successe 
ful one, rather desired—not unnaturally—to keep the shares. Still, 
he believed the contractors appreciated the desirability of having 
local shareholders, and seeing that extensions were always going on 
in the locality, would be agreeable to meet them in the matter, and 
he thought perhaps in the course of a week or two something 
might be done to gratify the desires of the local public. 

The motion was adopted, and the retiring directors and auditors 
were re-elected. 

The report contains the following comparative table :— 


: July 22nd to June 80th, Dec. 81st, 

Half-yearended— · Pee, Bist, 1908. 1904. 1901. 
Miles open T T 8:66 8:66 8:66 
Passengerscarried .. ee 2,759,112 8,201,150 8,604,464 
Traffic receipts is oe £14,414 £15.960 £18,035 
Average fare. .. oe 1:244. 119d. 1:194. 

-mileage .. 826,960 885,274 464,068 
No, of ars 25 25 85 


Metropolitan Electric Supply Co. 


Тнк directors’ report for 1904 says that, in consequence of the sale 
of the Marylebone portion of the undertaking and the acquisition 
by the London County Council of Sardinia Street station, the capital 
expenditure, whicb, at the end of 1903, amounted to £2,090,763, has 
been reduced by the sum of £759,152 which bad been expended to 
that date, in Marylebone and on buildings and plant at Sardinia 
Street. The expenditure during the year on the remainder of the 

undertaking was £207,971, and the total capital expenditure now 
stands at £1,539,582. The gross revenue for the year amounted to 
£306,541, as compared with £281,422 in 1903, being an increase of 
£25,118. The cost of generatjon, which in 1903 was £98,593, 
amounted in 1904 to £66,141, or a decrease of £12,452. The sum 
of £1,212,000 awarded to the company forthe sale of the Maryle- 
bone portion of the undertaking (less £10,000 paid into Court pend- 
ing the settlement of certain questions of title raised by the Borough 
Council) was received on July 5th. After crediting capital account 
witb tbe portion of that sum representing the company's expendi- 
ture in Marylebone, and providing for certain arbitration and other 
expenses, there remained in hand, subject to final adjustment, а 
eum of £662,551, of which £600,000 was paid to.the holders of 
ordinary shares in terms of the resolution of the extraordinary 
general meeting of July 19th. The balance, £62,551, had been 
placed to the credit of depreciation and reserve fund. An agree- 
ment was entered into with the Borough Council on July 5th for the 
supply by the company, as agents for the Council, of ај! electricity 


required in Marylebone, until the Council is ready to give the 
supply from its own generating works now in course of erection. 
The sum of £183,150 awarded to the company, in connection with 
tbe compulsory acquisition by the London County Council of the 


* generating works at Sardinia Street, was received on August 8th, 


and at the same time the new freehold eite near Kingsway was con- 
veyed by tbe Council to the company. After crediting capital 
account with the original cost of the buildings and plant acquired 
by tbe Council, and certain arbitration and other expenses, and 
setting aside £9,850 to meet the cost of transferring the feeder con- 
nections from the old station to a new sub-station in Fisher Street, 
Southampton Row, there remained, subject also to final adjustment, 


a balance of £17,357, which bas been placed to the credit of depre- 


ciation and reserve fund. The directors are of opinion that it 
would be advantageous to sub-divide the existing £10 ordinary 
shares into £5 shares, and an extraordinary general meeting will be 
held immediately after the ordinary meeting to con- ider, and, if 
thought fit, to pass resolutions authorising this to ba done, and also 


to double the number of votes attaching to preference ebares, in 


order to preserve the relative voting power between the ordinary 
and the preference shareholders. The balance at the credit of the 
revenue account, before providing for depreciation, is £176,897. 
The directors have set aside £20,000 as an addition to the deprecia- 
tion and reserve fund, which, with the special additions referred 
to, now amounts to £216,355, carrying to the credit of the net 
revenue account the sum of £156,837. This sum, with the balance 
brought forward from last account and other receipts, makes a total 
of £170,982, of which, after deducting interest on debenture stocks 
and loans, dividend on preference shares and other charges, including 


interest paid to the Borough Council of Bt. Marylebone, under the 


agreement referred to, there remains а balance of £108,157. An 
interim dividend of 9s. per share (being at the rate of 9 per cent. 
per annnm) on the ordinary share capital, amounting to £45,000, 
was paid on Angust 9th, and the directors recommend that a further 
dividend of 11s. per sbare (being at the rate of 11 per cent. per 
annum) on euch shares be now paid, making a total distribution for 
the year of 20s. per share, or 10 per cent. This will absorb a further 
sum of £55,000, and leave а balance of £8,157 to becarried forward 
to the next account. The total number of 8-c.P. lamps connected 
at the end of 1903 was 912,000, being ап increase of 89,000 during 
the year. The present number connected is 930,000. 


Lancashire Electric Power Co. 


Tue half-yearly meeting was held at Westminster on Tuesday last 
weck, Mr. F. E. Gripper presiding. | 

The CHAIRMAN said that the company was on the eve of com- 
mencing operations. The generating station at Radcliffe was 
practically completed, and in the ссшве of tbe next two or three 
months the latt portions of the machinery would be erected and 
running. The company lad also started laying maire, It lad 
entered into agreements with tbe Urban District Councils of 
Swinton and Pendlebury and Westhoughton, which had agreed to. 
take a supply of energy from the company, and bad also requested 
the company to act as their distributing agents, Negotiations were 
also well forward with several other Councils. The company bad 
made arrangements to supply various industrial concerns in the 
county, including a large cotton mill and a large iron works. A 
point of interest was that manufacturers and others were recog- 
nising that the large towns were tending to cripple their business 
by reason of their high rates. Whereas in former times it was 
difficult to remove their works to more lightly-laden centres, now 
that electricity was available at such low rates the local conditions 
were of much less importance, and by making use of the company 
they were now able to obtain much more favourable manufacturing 
conditions than had hitherto existed. By the next half-yearly 
meeting in August the works should be in complete running 


order. 


Prospectuses, 


Lhe Great Northern, Piccadilly and Brompton Railway Co. has this 
week been before the investing public with £1,200,000 4 per 
cent. perpetual debenture stock, offered by Speyer Bros. at £97 

er cent. | 
и The Charing Cross, Euston and Hampstead Railway Со. has also 
been inviting offers for £800,000 4 per cent. perpetual debenture 
stock at £97. Both lists closed on Monday, 6th inst. 

Messrs. Vm. Beardmore & Co., Ltd, of Glasgow, have been before 
the public with a farther issue of debentures. 

The London and District Motor- Bus Co., Lid, is before the public 
until to-morrow (Saturday) with an issue of 250,000 ordinary ьғтев 
of £1 each. Three of the directors are connected with electric 
tramway companies (Mr. A. A. Campbell Swinton, Mr. J. F. 
Albright and Mr. E. Caillard), Mr. W. Wor Beaumont is the con- 
sulting engineer. As the name of the company impliee, it is its 
object to run a motor-'bas service in the London district; 200 such 
vehicles are to be acquired. 


—— te — — 


Falkirk Electric Construction Syndicate.—The first 
statutory meeting was held at Edinburgh on February 221d. The 
directors reported that 940 shares of £100 each (£94,000) had been 
allotted. Of these, 20 shares (£2,000) were allotted as fully paid 
in consideration of the subscription of £50,000 of the syndicate’s 
capital. The total cash received by the company to date in respect 
of shares allotted, subject to payment in cash, amounted to £17,200. 
The total payments bad been £15,808, — | 
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Hadfield's Steel Foundry Co.—The directors’ report for 
the past year states that the profits amounted to £76,866, and, with 
the Falance from tbe previous year, there was an available total of 
£92,107. It is recommended that a final dividend of 2s. per share 
and а bonus of 1s. 6d. per share be paid on the ordinary sbares, 
making, with the interim dividend paid, 224 per cent. for the year, 
and leaving £15,607 to carry forward. The whole of the additional 
issue of £50,000 ordinary shares offered at £1 108. premium had 


been taken, and the premiums added to the reserve fund, making it 


£195,000. 


Scarborough Electric Supply Co.—In their annual 
report, the directors state that a portion of the tramway lines was 
finished and opened for traffic in 1904, and this company has been 
supplying the needful motive power since June last. The terms of 
the agreement are satisfactory. The capital outlay in 1904 was 
£16,368, mainly for supply of current to the tramways. The plant 
has done its work efficiently, and is of a capacity beyond the load 
it has yet bad to bear. The lamps connected on December 3let, 
1904, were 53,971, as against 50,203 at the end of 1903. The 
accounts show that after placing the sum of £1,500 to depreciation 
account, there is a balance on revenue account of £5,648. The 
directors recommend that a dividend be paid at the rate of 6 per 
cent. for the year, which will absorb £5,143, leaving £505 to be 
carried forward to 1905. A reduced scale of charges came into effect 
on January 186, 1905. 


Change of Name.—The style and title of Charing Cross 
and Strand Electricity Supply Corporation has been altered as from 
8th inst. to the Charing Cross, West End and City Electricity 
Supply Co., Ltd., in accordance with the special resolution recently 


Notting Hill Electric Lighting Co.—The annual 
meeting of this company was held on Tuesday, Sir W. Crookes pre- 
siding. Our report is held over until next week. 


Direct Spanish Telegraph Co.—The board has decided 
to pay in addition to the dividend at the rate of 10 per cent. per 
annum on the preference sbares, a dividend at the rate of 4 per 
cent., free of income-tax, on the ordinary shares, both for the half- 
year ended December 31st last, and payable on April 1st, 1905. 


Stock Exchange Notices, — The Committee has 

appointed Tuesday, March 14tb, as a special settling day in— 

Havana Electricity Co., Ltd.—Scrip (fully and partly paid) for £160,000 6 per 
cent. debentures. 

And ordered the undermentioned 
Official List :— | : 

City of Buenos Ayres Tramways Co. (1904), Ltd.—248,708 shares of £5 each 
fully deo Nos. 1 to 241,671, 248,656 to 244,149, and 246,151 to 948,000, an 
£174,000 4 per cent. debenture stock, in lieu of the shaves and debenture 
Btock of the City of Buenos Ayres Tramways Co., Ltd., now quoted; Havana 
Eleotricity Co., Ltd.—Scrip (partly paid) for £150,000 5 per cent. debentures. 

Bournemouth & Poole Electricity Supply Co., Ltd.—Further issue of 4,500 
ordinary shares of £10 each, fully paid, Nos. 22,601 to 27,000; and £80,000 44 per 
cent. debenture stock. 


4 9 Telegraph Co., Ltd.— Further issue of £44,485 4 per cent. debenture 
BLOCK. i ; 

Applications have been made to the Committee to appoint а 
special settling day in and to grant a quotation to— 


Henley's (W. T.) Telegraph Works Co., Ltd. Further issue of 6,000 ordinary 
shares of £5 each, fully paid, Nos, 85,001 to 40,000, | 


Davis & Timmins, Ltd.—The report for 1904 states 
that the net profit, including £3,461 brought forward, after allowing 
for depreciation and commitsion to managers, was £13,444. The 
directors recommend a dividend at the rate of 8 per cent. per 
annum on the ordinary shares for the year ended December 31st, 
1904, placing to general reserve £2,000, leaving to be carried forwaid 
£4,084. . 


Hove Electric Light Co.—The report for 1904 states 
that the result of the year's working has been satisfactory, and the 
net profits bave increased, notwithstanding an indifferent season at 
Hove, from £11,215 in 1903 to £11,807 in 1904. With the balance 
brought forward from last year, and deducting debenture interest, 
other charges, and the interim dividend at the rate of 7 per cent. 
per annum paid in October last, there remains a balance of £7,471 
to credit of net revenue account. The directors propose to place 
£3,000 to the reserve fund, which will thus be increased to £35,326, to 
declare a dividend at the rate of 10 per cent. per annum for the half- 
year, making, with the interim dividend, 83 per cent. for the year, and 
to carry the. balance, £1,087, forward. The expenditure on capital 
account during the year bas amounted to £5,017, the greater portion 
of which (£3,344) has been on extensions of mains. 


Bank Rate.—The Bank Rate was yesterday reduced to 
24 per cent. | | 


securities to be quoted in the 


STOCKS AND SHARES. 


Wednesday Evening, 
Ir the general markets in the Stock Exchange display some dispo- 
sition to halt upon their improved prices, certainly the remark 
does not cover the electrical divisions. In these there is a main- 
tenance of strength, and fresh advances are still the prevailing 
feature. Only inthe electrical supply list is dulness noticeable in 
more than a couple of examples, and we candidly admit that the 
slight declines are difficult of explanation, except upon the grounds 


that the dividends are mostly paid, and there is little left to “go 
for” until next autumn. The reports and distributions are satis- 
factory in nearly every case, and the best electric light shares offer 
a channel for sound investment which it would be difficult to 
better. 

Nevertheless, as already stated, there are a few falls to be found 
in tbe Supply department. Westminsters shed { to 13, although 
the Preference are 4 up at 6}. Chelsea Ordinary dropped the 5s. 
gained last week, and are back to 7, while a decline of 4 took 
Smithfield Ordinary shares to 23. Several shares, however, are 
tetter. City of London Ordinary and Preference at 13 and 14 have 
put on 4 each, and so have Bt. James’s at 132. Edmundson's Pre- 


.ferenoe at 64 are better, and only } below the price of the Ordinary. 


County of London Debenture stocks of both kinds are harder. 
Criticism is still levelled at the inadequate provision for depre- 
ciation in the County of London balanoe-sheet, but the company is 
evidently. bent cn reform in this direction. Notting Hill shares at 
15 are unaffected by the cbairman's speech at Tuesday's meeting, 
when he stated that the company had enjoyed а record year. 
Metropolitan Ordinary are up { at 194, which is still cum dividend, 
but the price will be quoted ex next Wednesday, March 15th. 
Dealers in the electric lighting market are busier than they have 
been for some months past, and the eteady absorption of sbares by 
investors should make its mark felt upon quotations. 

Two rises stand out dramatically this week. One is an advance 
of 60 points in Commercial Cables Trust certificates, which has 
taken the price from 180 to 235. The stock is being bought for the 
United Btates, where the development of the company's energy is 
perbaps better appreciated than on this side. The second sharp im- 
provement is in British Westinghouse Preference, the price being 
now 33, or 15s. better than it was when we. strongly urged pro- 
prietors not to sell their shares two or three weeks ago. The 
Debenture stock climbed to 91, and British Thomson-Houston 
Debenture is better at par. | 

Of Telegraph issues other than Commercial Cables Trust, it may 


be said that the tone continues strong. Amazon Debentures put on 


7% pointe at 723, last week's rise in the shares (the price of which 
remains at 2) directing attention to the prior stock, of which the 
market is in short supply. Anglo-American Telegraph "A" has 
risen 14 to 154 upon heavy speculative purchases, and the price is 
being gaily talked to 20. The Eastern issues have again improved, 


and Globe Telegraph and Trust are better at 10$ and 14% for 


Ordinary and Preference respectively. Submarines should be 
amongst the next to move, being but a point better this week at 
1254. Great Northerns followed ap their rise of a sovereign last 
week by a similar improvement, being now 324. Whether the Far 
Eastern War stops or continues, the Great Northern Co. is expected 
to do exceedingly well. West India and Panama Firet and Second 
Preference dropped 10s, after their recent jump. 

Telephone varieties have made further progress, National Deferred 
being à better at 118, Chili Telephones 4 at 62, and Orientals } at 
15% United River Plate Telephone shares, like Argentine Railway 
stocks, have suffered not at all at the news that the Republic is to 
remain under martial law for two months. | 

No changes have oocurred in any of the strictly electric Railway 
stocks, except for 34 fall in City and South London to 4b, but 
Metropolitan Ordinary at 97 is 1 better, and Districts mark a 
fractional rise at 423. The twin Debenture issues of the Great 
Northern, Piccadilly and Brompton, and the Euston, Charing Cross 
and Hampstead Companies were swiftly subscribed, and there is а 


small premium on both. Baker Street and Waterloo Debenture 


eased off a trifle to 23 premium. The Underground Electric profit- 
sharing notes are 99 middle. 

Traction stocks and ghares are steady, with few quotable altera- 
tions. British Electric Second Debenture braced up 2 per cent. to 
98, and Calcutta Tramways Debenture is firm at 1073. Buenos 
Ayres National Tramway First Preference are called 7, and an odd 
amount of 100 shares has been floating round the market on the 
look out for а buyer. When these get placed, the shares, it is said, 
will again advance. Belgrano Ordinary are 3', and Anglo-Argentine 
Ordinary 84. The remarkable circular issued by Mr. Parrish to his 
fellow-shareholders in the Cape Electric Tramways Co., has caused 
a slight fallto 18. It would appear well for proprietors to support 
Mr. Parrish, and his letter affords some clue to the mysterious 
falling-away in the price of Cape Electrics, to which we have 
referred on several occasions. London United Preference are some- 
what nominal at 101, but the Debenture stock has been dealt in 
between 102 and 103. | 

Manufacturing shares give no indication of yielding their lately- 
acquired advances. Henley’s are 10s up at 132, and Callender’s 
rose à to 111. Telegraph Constructions recovered the pound lost 
last week. There is an } rise in Edison & Swan “А to j, and in 
Brush Preference to 18, while Debenture issues find buyers at 
increasing priced. 


TN 2 * — 7 


VoL 56. 


No. 1,424, Maron 10, 1905.] 


THE ELECTRICAL REVIEW. 


418 


SHARE LIST OF ELEOTRIOAL ООМРАМТЕВ. 


TELEGRAPH AND TELEPHONE COMPANIES. " 
Closing Clostng Business done 
"Present Dividends for the last Quotations Quotations week ended 
Issue, BAMB, three years. March Ist, | March eth, | Matoh 8th. 
67,100 | African Telegraph 1902, | 1908, | 1904 aii gaii Highest| Lowest 
9, 4 oe ee ee ee ee 100 ee ee = m 9 * 
26,000 Amason Telegraph b dod Nos. 1 to 26,000 "P ee oe 10 es ee 21 — 2? 24— 23 ee 
119, 7003 Do. do. 5 96 Dens., ов. 1 to 1, 280 Red. eo ee ee 100 ee oe F — 10 10 — 15 У шы 
788,840 | Anglo- Telegraph co s „. | Stock | 80/6 | Gls, | 23% | 60 — 62 8 105 0 
8,106,580 Do. x pn Pret, es ee eo ГЕ) ee Stock 6 6 96 54% 107 — 109 107 — 108 1 107% 
ric Do. - do. 6 % Pref Ж na Ms 5 .. | Stock : E m il 14 144 103— ў 101 148 
ee es ee ee ee e b v 9 
1 88.8006 СЪ таер F w [ao [ae 5 10 —19) 280 —240 Е 
MC MR ro do, " Sterling 500 year 4 `% Deb. Stock Red, oe ee oe ei% 5% oo 97 — 99 98 Еш 6 y^ 
fme | Dom dpt on on ono noz tp [spem pm | ou osa 
19,981 Direct гравия rci оха, oe oe eo se se oe 5 ee ee #— 88— 8 8 Ж 
6,000 Cum, Pret. ee ee ge ee 5 °з 8 zm 8 gm "29 * 
80,000 Do; ü Debs. ee ee ee ee ee 60 ee 100 — 1 101 — 103 8 =e 
ати Direct Unies аео es Cable vs — 1% 8 int = 1020 Bs sa 113 l| Un 
4,080,000 Hastern Telegraph, Ord . -Deb, Е Kos. Ee nx 8 " Воск | 7% | 7% MI 4 144 —141 E м 
Do. Pret. Stock ee ee ee es es 100 ee oe I T 
1,684,645 Do. 4 Mort. Deb. Btock Red. ee ee ee ee Stock 39 2 97 —109 07 —109 pP 108 

080,000 | Eastern Extension, * and China Telegraph 1 10 7% | 1 96 a aaa LiT ei 105 iat 

B00,000 H 2y 4% Mt. Db. Nos, 1 to 8,000, red. 1900 | 100 ss is 22 100 —102 100 —102 ee " 

500,000: Do. do. bs, (Mauritius Bub.) 1 to 8,000 | 95 Е А м 101 —168 100 —102 К 

180,297 Globe Telegraph A ee ee [X se ee ee 10 28 16 7* 54% > 10j— 1 1 жаы 103 1 2 10 

150,043 Do. do. Y 6 © Pret. ee ee ее ев эө 10 ee 22 14 x 14 141— 14$ 14 14 

150,000 | Great Northern Telegraph, о nhagen RM x КЕ 9 10 19496 | 15 96 81 — 82 — 83 t3 Br 
50,000 Halifax and Bermudas Cable, Y ist Mort. Debs., within Res. 100 P ene 100 —102 100 —103 . - 

1 to 1,900, Red. oe 
17,000 do-Euro European Telegraph ee эө oe ee ee 25 1 10 e. dd m 48 46 T 48 473 +? 
1 72,680 та Vi eo Telephone x , Ltd, Ord. ee ee ee ee ee inm : 4 6 3, ul 15 ulli 11 11% 
1,906,001 : Dol. „ ke. Be. vas л» ОК 5 5 4 | 106 —108 106 —103 lj |1 
1500 | Do. do, 69% Сот, Im Pret, .. .. .. .. «| 10 | 6 6 6% | 15-и 18 — 14 L e 
15.000 pe до, 6 Cum. 2nd Pret. о ооо EU. e n : 4 20 pm " 19 — 18 з à 
23,260, . on- dum. e Pref., 1 to 360,000 oe ee ^ X a 

000,0003 Do. do, Deb, Stock Red. es о c» о. | Block 4% 28 — 100 93 — 101 100 98 

689 Do. do. a Deb. Stock Red. - ee | 100 " 4 oe 104 —106 104 —106 106 104 

3 Oriental Telephone and an Ele. Nos. 1 to 171,604, fully paid Ws. us 1 6 64 x > L i = 

ee ee oe ee "m ү а ee 
100,000 гас: and Euro cm 4 . Debs, 1*0 1,000. ee ee 100 ee ee ee 98 —1(1 T - 101 ee 
11,8801 Reute oe gi v. % де бн ee : ee ee ee 8 5 96 ее oe 71— 72 74 — 73 
8,808 5 Cables Trust ee ee ee ee ee ee ee Cert, ee ee 128 —126 124 —127 ыы 
кою United River Plate Telephone , Gian ажаа" - 1% «s = i а= { vs 
2 0 aum. Pref to ee ee se ee == — . 

179,847 Do. do. x De е 0 i iue ee ес ео Stock se ee ee 106 —106 167 —109 ee 
16,600: West African Telegraph, Share ne s eS s 10 2% 4% 8 — #4 8 — : oe 
80,008 | West Coast of America, 1 to 80 5000 and 58,001 to 58,009 24 22 vs д r ул Ф 1 .. 

160,000 | West Coast of Am 4% Debe., L to 1,600 guar. by Bras, Bub, Tel 100 2s ace se 99 —101 100 — 102 — 

967,980: оов пое h, Lid., ссе 1 to 201,930 só T 10 1 96 7 96 . 183— 14 184— 14 à 18}3 
76,000 do, Debs. and series, 1908 es ee ee 100 ae es 101 —108 101 —103 n: е-е 

600,000! Der Deb. Stock Red. 2€ M АЕ 100 EN bs 102 —1¢4 102 —1C4 é 
88,891 | West India and — 0 x x ed SM ie 10 5% i á— 1 é- 1 $ 
84,568 Do, do, do. Cum, Pref, ee es 10 se ee 5 тте of 84— 9 ^ 84 
4,060 D^, do, do, е Oum. Ind Pret. ee ee 10 ee ce 9:9. 8)— 5} by se 
80,0001 Uo, do. do, Debs., Nos. 1 to 1,608 ee 190 ee ee ee 106 i us 103 —15 1034 kd 

FLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 | British Aluminium 7 % ‚ Pref, ve ёв 9 25 10 i $3 T 
10,000 Do. do. “ A" 6 сип. Pret. LI ee ee 10 ee oe . 

800,000 Do. do. 5696 1st b. Bock Red. e 66 ee | Stock es d "S 

100,000 | British E 5% E s os 10 8% ss s 

100, Do. do : Oum. Pret. е0 ee 10 ee . se 

. 405 erpetua) Debenture Stock be e». | Stock Че, bs “> 

100,000 Ba PEE Deb. Stock Red. ое ee ee ar 10 & B 3, ee 

мей les ee ee ee ee ee ee 

160,000 Do. 6 % Cum. Pret. as nn "T 6 es as a 
60,000 Do. E 5 Deb. Red... aM и A ee | 100 es ii бе 
60,000 4Вготем, Lindley & Oo., О ee ee es ee ee ee ee 41 ee ee se 
60,000 є Do. do. Cum. Pref. 0 es ee ee ai ee ee ee 
105,781 Blectrical eering, „ 1 to 106,781 .. $e P» s 2 Nil Nil 
150,000 Do. do, Non-c Pon 6 % Pret. : ve 9 6 96 6 96 
196,000! Do. 2i 44 Perg b. Btock . se se Stoch ee ee 
195,000! Do. Perp. 2nd Deb, Btock $$ „Steak ix i а 
86,000 | Oallender's Oable 8 : sa Ms T ee 6 15 % | 124% - 

40,000 Do. o. do. Oum. Pret. ss 5 T ix 2 

_30,000! Do. do. do. ^ 18$ Mort. Deb. Stoch Red. Stoch a - Ps 

1,860,014 | Central London kar ibe "pas zé x es .. | Stockh | 4 4 Я 

494,098 Do. 4% Pref. Btook .. 66 ai E Stoch 4 4 iS 

194,993 Do. zy . О, ee ee es se ee Btock | 4 ee 
1, 180,000 C' and South London Railway g. Stach | 3} 24 | 2% 

85,000 шшш Ө Со., Че ЕР 0 R ; Debe. 1 . 900 ot n [Lj se 8 б ee e 

a ort. Re 0 ano Ў 

100,000 901 10 11,000 of £50 red. = zm L ө f 
$49,961 | Edison & Swan United Elec. Light, ^ uA? shares, 28 paid, 10 99,2601 | 5 М T: ; 
17,189 Do, do. А" sharen, ө, 01 011,189. | Es | Nu s : 

814,098; Do. 1 Deb 100) ee se s. 

100,000! Do. ST s b. Bock Prov. Oert al pä 1000 — "T а 

119,100 lectric Construction 1 © ‘nga we МА s 22 6 96 4 96 : 

Bl, Я до. 7 Cum. Prei., 1 to 81,890 6% * 2. РА as ; 
82500 | Do. do. 4 Perp. 1st Mort. Deb. B Кох .. . eto M: А 
26,000 | Genera! E ectric Co. (1900), 5 Cum. Pre t, a» as sà xx 10 4 5% 8 es 
— Henle w. 79 7 1 1 0 Deb: ee ee es ee Stoch 20 3, СЯ 5 8 

"Bo elegrap orks, Ord. .. ex es ee 925 6 à 16 15 * 

200,000 485 Pre t. ee es 5 ee ee ee 
45,900 ort, Deb. Stock x e. Stoch. se АА ii 
60,000 wa- hies бейе Ба 4 Telegraph Works 8 10, |10 96 А P 

do. 4 96 Ist Mort. Deb. 100, es ee oe 

87,500 tLiverpool ‘Overhead Railway, Ord. .. боз se se es 10 | 018% 18% 13% 

10,000 do, Pref. io paid ee ee se ee 10 UC ee ж 
87,860 Tele | Construction and Mainten 13 20 96 | 30 „ | 15% 

150,C 00 do, 4 96 Deb. B. Вав, "Nos, 1 ю 1,600. Red. (id 100 es ee ee 

660,000: Waterloo & City Railway, Ord. Stock bä өө eo ee e- | 100 83% 84% 84% 


* A period of nine months, 


t Quotations on Liverpool Stock EXxohange, 


t Uniess otherwise stated all shares are fully paid. 


4 From Manchester BE are List. 


Bank rate of disoount 3 per oent. (April 21st, 1904.) 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES. 


Present 
issue. NAMB. 
$0,000 | Brompton & Kensington тесш Light 8t p., Ord., 1 to 0.000 m 
20,090 7 % ве Eres Vila 
250,000 | Centra! Electric Bo 27 4 % Suar. Deb. 8tock . PR 
60,000 Charmy Crom snd Strand enm Bupply si 
10.000 Do. do u City Undertakin d Sam. Pre pu 
А 0. о. n g" » Pref, e 
40,000 Do. 1908 ee ee 
з 0,07 Do. do: 4% Deb. Stock Red. "T ks wa 
44.4.6. |*Chelsea Electricity Supply, sis s" - 
159,0t 0i do, Deb Stock Red. eo ee 
70,695 | City of London Electric 001—110.606 | T ss 
40,000 Do. 6 V Cum. Pret., et Ога. 40, 3 
400, 0001 Do. 6 (iss. ab 115) all pad S 
, 800,000 Do. 44% 2nd Deb. Stock, . Certs., all paid .. we 
222 County of London Eleotrio Lighting, Ord. 000 We we 
80, Do. do, do. 6 96 Pref., 40,001—60 .. 
· 400,000! Do: до. Deb. Stock .. га ne as ES 
960,000 do. 2nd Deb. tstock #8 sè e» 
. 70,000 аасы Rlectric иып, Ота. Shares ee on vi 
70,000 Do. 50! ^ .6 Cum . Pref. ee 
800, 0002 Do. In Mort, Deb, Stoch T 
91,000 | Kensin апа СИ Electrio on © 
90,(0) do. do. 4% Debenture Stock " 
110,000 | London Electrio Supply Corporation, Limited, Ord. zs $i 
49,840 Do. do. . 6% Pret, 
850.0001 Do. do. do. 4 96 lst Mort. Deb, Stock Red 
110,000 | Metropolitan Electrio Supply, 1 us 100,000 .. 

.. 71,106 Do. . do. % Cum. Pret. 1—11 ‚106, £8 paid . 
190,000! Do. do. 45 1st Mort. Deb. Stock si 9 6 
кә onn Do do. Mors. Deb. Atnok Red 
210,000 | Midland Electric Corpo eae 44 % 1st Mort. Deb. 

10,862 | Noming Нш Miectric os és 
69,000 do. MT Ist "Mort. Deb. ee se @e 
40,000 | 8$, James’ and Pall Mall Eleotrio Light, Ө. А 
150,000! Do. do. is 
19,000 | Smithfield Markets Eleotric вору, ora, 8 
50,000 Do. do. 4% Deb. Stock .. ea 
65,000 | South London Electricity B8a2pply. Ord. s es ae 
100,000 | South Metropolitan Electrio Light and Power (Ord. ` БЕ LEER" 
60,000 (Late нысан and Greenwich 7 96 Pref. .. s 
100,000 Dist. E.L.Co.) 44% 18 Deb. Stock 
000 ` Urban Electric Supply, on Wi ae ee ee as 
50. 000 Do. Б M Cum, Pref #2 А 
900,000 | Ро. a 449% о ек Deb. Btock Red oe ee 
‚ 410,000 Westminster aspe. Варріу, O 28 ss T А 
98,141 | Do. ; Б Curs: Pret. s oe e. p 


i 


носа osing 
Dividend: for be fati 
span, | 188 throe years Су 
1 190. 190b 1904. 
5 89, |10% eo; 10—11 
5 as бк ы | 105— 103 
100 ae 8 106 — 106 
Б 109% | вә 8% Ti— 82 xd 
6 ee ee | ee ag— 63 
5 9 9 8 eo ee 4 — 5454 
5 ee •. | ee 4 &— by, 
Ж T 10 ' e% g оң 4 
— x 
abd PME 
| — 
10 ee eo oe 14 
` ее ee ee | ee 198 —197 
10 „ 46 | 4% 109.— 10 
| 10 ee ee ee 12 = 
oe Ку ee | ee ue 
Stock es [E 102 —104 
6 1% 7 96 | a 
ite ü E ie асы 
Шок ТО | 100 3 
B [EJ ee i 8 96 e 22 xd 
6 eo ee ' [E i- (Аха 
Stoch ex TE TEMO $9 —10! 
10 n | ®% 10% | 18-1 
5 ee ee | oe 6 == ^ 
ae oe ee | ec 110 —115 
Re ank ee ee oe $7 "== e9 
100 M Fi " 98 —100 
10 | 695, | 6% 1 %| 14—18 
% [ide | ros 1% | 134 — 1h29 
М $ — x 
B ee ee | ph У — 81xd 
n | se „ „ | LN юа 
en = 1 
Stock oe oe | ы 79 — t3 
A u% | 8% i tà 
1 я 5 125— 133 
100 ee oe i ee 107 —110 
: | ve oe ee 51 — 6 ЕЯ | 
"oak ues it | na 
| = x 
6 | oe oe | ee (à- 6a 


* Subject to Founders Shares. 


dveing 


Quo ation 
March fth. 


— 6: 


3 oo 
1044 : | 
73 (38 
100 ' ee 
13 А 
"94 . 
125 124 
104 1084 
674 A 
100 
12 з 
981 
6 
19} 172 
5} 53 
15 99 
15 151 
104 Е 
13; 18 
4, “dgh 
iff 133 
611 .. 


— 


CHEMICALS. &oc. 
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METALS, &o. 
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MARKET QUOTATIONS, Wednesday, March 8th. 


Latest 
Price. 

per cwt. 6» 
per cwb, - 29/- 
рет сті. 89/- 
per cwt, . 5/6 
рет cwt, . 49J- 
per ton £88 10 
per ton £80 
per ton 46 5 
per top £16 
per ton £18 
per gal. 77 
per gal. 5/6 
per ton £28 
per ton £25 
Per ton 47 10 
per to 

per eal. 2/6 
per gal, 5/8 
per lb. * Bd. 
por ton 719 
per b. та. 
per сті, 165/- 
per ton 44 10 
per ton 46 10 
рет ton 25 10 
per ton £6 
per ton £10 16 
per ton £8 
ner h 93d, 
per lb 1а. 
per ton 2180 
per ton £168 
рег ton £1 
per ton 248 to 2140 
per lb, 74d. 
per lb. i 
per lb. d, 
per lb, 73d. 
per lb. d. 
per 1b. 1034. 
per *on РКО 


Fortnight's 


Ino. or Leo, 


€ €^ 9. € ур э Д ““ъ® ® ® ъч 


METALS. &c. (continued). 
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Steel, Magnet, ncc’d’g to desc’ р' n 
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p White Anti-friction Metale— 
“White Ant” brand 

isis ined стеу! Cotton, on pl 


j 

П 99 oe 
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j „ 10 lbe. Russian, single 

j 180 Ibs. Jute rove 

k Zino, Bh't(Vieille Montagne bnd. ) 


per tcn 
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Ib 
pet 

per 1b. 


1 
427 7 6 


Forinight's 
pue or Ine, 


1/9 ino. 


5/- to 1б 
dec. 
2/6 dec. 


17/6 dec. 


Raotations зри by Meesrs.:—a G. Воот & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bons.; e Frederick 


Smith & Co 
Co., Ltd.; k Morris Ashby 


en —— с = 


dia-Rubber, G.P. and Teleg. Works 


Co., 


Ltd. : 


g James & Shak: pe tre; h Edward Till & Co.; ¢ Bolling & Lowe; f Walter 
; Lied.; m W. T. Glover & Co., Ltd. ; я P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 


Yorkshire Electric Power Со. — From this company 
we have received à post card on which the results obtained from 
the first year's workiog of the Elland U D C. combined destructor 
and electricity worke, and the Bridgend U D.C. dietributing station, 


are set out side by side. 


Eiland has made a loss of about 


700, and 


Bridgend, which takes a suoply in bulk from the South Wales Elec- 
trical Power Distribution Co, shows a net surplus of £150, and this 
in spite of a population of 6,100, as against 10,604 at Eiland. This 
should be о? interest to those who are now endeavouring to oppose 
а bulk supply for London, and the excellent power schemes that 


are, and will shortly be, in operation in the provinces. 


The York- 


: abire Co. has arrangementa with the Pudsey Corporation, and the 
Mirfield and Liversedge U.D.C.’s for balk supply, and the com- 
pany's Thornhill station is now available for supplying electrical 


energy. 


Electrical 


ter H. Hindley and - 


— — 


Wiring Contractors. —4 correspondent 


sends us the following catting, d propos of the recent discussion 
Tne extract epeaks for itself: — 


in our “Correspondence columns. 


8, OXFORD PLACE, BEXLEY. E 


CHAS. COTON & CO. 
Late T. B. GREEN & Co., 
ELECTRICAL ENGINEERS, 


SANITARY PLUMBERS. 


GASFITTERS AND GENERAL IRONMONGERS. 


UNDERTAKERS. 
Hous, Agents, snd Agente for the Roy») Exchange Assurance, 


Fire, Life, Accidente. 


— WE SELL EVERYTHING. — 


= 


„= 
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ACTIONS FOR. NEGLIGENCE. 


WE have occasion, from time to time, to comment upon 
cases in which charges of negligence are brought against 
‚ tramway companies, and local authorities who are running 
tramways. Many of these actions are brought to recover 
damages for substantial injuries; in some, no doubt, the 
gcoident which caused the injury was occasioned either by 
the negligence of some servant of the tramway proprietors, 
or by some defect in tbe working of the tram, for which 
the owner is properly held responsible. But there must be 
many cases in which no blame attaches to the tramway com- 
pany or their servants, Let in how few is the company 
guccessful. | AP 
„The reason for ів ів not far to seek. A tramway com- 
pany is fair game for а speculation action. Let but a jury. 
hear a case in which the plaintiff has suffered a serious 
injury, and in which the defendants can obviously afford to. 
pay а reasonable sum by way of compensation, and the 
chances are that some damages will be awarded. These 
actions run along stereotyped lines. We have the “ terrible 
accident caused by the gross negligence of the conductor 
in not stopping the car at the point where the plaintiff 
wanted to alight ; the weeks of alleged pain and suffering ; 
the dislocation of business. The plaintiff's case is generally 
supported by the testimony of an independent witness—tbe 
kind of man who may be seen leaning up against the wall of 
any public house, With assistance of this kind, officials of 
the tram company are discredited, and the plaintiff generally 
has а verdict. 

Generally—but not always! Cases do arise in which the 
fabric of the plaintiff's case is undermined. Such а case has 
recently come before the courts. It should act as a warnin 
to defendants in this class of action to the effect that how- 
ever strong the plaintiff’s case may seem, it will not stand 
close investigation. 7 | 
. The facta of the case may be briefly stated. Ап action 
was brought by a cycle maker to recover damages from the 
East Ham Council, in respect of injuries alleged to have 
been sustained by the piaintiff, owing to the breaking of an 
electric trolley wire, while-he was travelling on the top of one 


of the defendants’ cars. According to the plaintiff's case, 


he had been, prior to the accident, making some £400 a year 
йу his business. On September 13th, 1903, he left Manor, 

ark to travel to Woolwich on one of the defendants* trame.. 
While seated on the top, and at the extreme left of the car, 
the trolley wire overhead snapped. - 


According to the plaintiff's evidence, The broken wire 
struck him on the head and shoulder, burnt a hole in his 


cap and coat, and gave him а shock. The iron trolley pole 
also struck him.” The alleged results of the accident were 
that the plaintiff almost lost the sight of his right eye; 


suffered from an attack of locomotor ataxy, which prevented 


him from earning bis living; and could only move his-limbs 
with very great pain. He-said that since the accident no 
one had been able to- look after his business; that he did 
not keep proper books as he жаз по scholar." This was a 
plain and apparently .an **unvarnished" story. It was 
borne out by one witness, who alleged that he saw the acci- 
dent take place, and by two doctors, one of whom could not 
day that the locomotor ataxy was caused by а blow. The 
other, an eye specialist, said that the sight of the injured eye 
had been slightly affected by an accident in the plaintiff's 
jouth, but that the eye paralysis from which the plaintiff 
was suffering’ was probably caused by the accident. So 
much for the plaintiff's case. Listen to what came out in 
Crosé-examination, and in the courte of the defendants’ 
evidence ! | 

It appeared that some yeara before a doctor had reported 
that the plaintiff's eyesight was defective ; that so far from 
being no scholar," the plaintiff was able to write and had 
kept books of account ; that although there were many other 
people on the car no one else was hurt ; that the plaintiff had 
made an affidavit to the effect that * the business is carried 
on ав before, and I attend daily to supervise and assist as far 
as І сар.” It also appeared that immediately after the 
accident the plaintiff told the conductor in charge of the car 
that he had been struck with a pole, but he did not complain 
óf any shock. "The manager of the tramways said it would 


have been irhpossible for the pole to hit the plaintiff on the 
head. Ап electrician said that to get his cap burnt the 
plaintiff must have had а shock of electricity which would be 
absolutely fatal under the conditions stated. Moreover, the 
plaintiff's head would have been burned beyond recognition. 
A doctor who saw the plaintiff fonr days after the accident, 
said that he then noticed a burned streak on the cap but no 
holes. Finally, an expert witness, who examined the cap 


. with a glass, said that the cap had apparently been burned 


in several places on the ontside. There was a burn inside 
the cap which had nothing whatever to do with the other 
burns. He shared the view that if the burns had 
been caused by an electric shock death would have 
resulted. | А. 

In the light of these extraordinary facts it is not sur- 
prising that the jury found a vérdict for the defendant 
Council. There is one point abont this case to which it is 
desirable to draw attention. The action was not launched 
until a very considerable time after the accident happened. 
The report which we have consulted does not state the exact 
period ; but if it was more than six months it is clear that 
the defendant: Council would have been entitled to rely on 
the Public Authorities’ Protéétion' Act, which prevents an 
action of this kind being brought against а local authority 
except within the period above mentioned. 

We have set out enough of the facts of the above case to 
show that it was probably decided upon the ground that the 
plaintiff’s story was untrue. It must not be forgotten, 
however, that tramway companies who use the overhead 
trolley system are under serious liabilities. By Sec. 55 of 
the Tramways Act, 1870, a tramway company is made 
liable for all accidente happening through their act or 


default, and they cannot raise the defence that they are 


acting under statutory powers and ure, therefore, entitled to 
protection. (Sadler v. South Staffordshire Tramway Co., 
23 Q.B.D,17) ` 

The question then arises—is the breaking of a trolley 
wire prima facie evidence of negligence ? Let us glance for 
& moment at the B. of T. Regulations with regard to these 
wires. It is there provided that—* The overhead con- 
ductors used in connection with the working of tramways shall 
havesnpports, the intervals between which shall not, except with 
the consent of the B. of T., exceed 120 ft., and they shall be 
im no part at a less height from the surface of the street 
than 17 ft., except where they pass under railway bridges." 
Having regard to these regulations, and also to the general 
principle that those who suspend wires over a highway must 
give attention to the safety of the public, it is conceived that 
the falling of such a wire is primd ‘facie evidence of negli- 
gence. `` Light is thrown: upon this legal question by certain 
American cases. It has been decided in that country that 
negligence may be presumed where an electric wire, which 
was normally suspended on poles along the street, was trail- 
ing on the sidewalk (Ruddy v. Newark Electric Light and 
Power Co. (1899, 46 Ath. Rep.. 116), and where a passenger 
оп а car is injured by the breaking of a trolley pole (Keator 
v. Scranton Traction Co., 1899, 191 Pa., 102). Though 
the matter is not free from doubt, we think that 
the cases аге sufficiently strong to show that a 
trolley tramway company are under very serious liabilities, 
the risks from which can only be minimised either by 
roofing in the cars, or by an elaborate system of inspection. 
A recent summons against the National Telephone Co. 
illastrates the extent of the liabilities to which those who 
suspend wires over highways may be exposed. It appears 
that on December 9th the wire was found by an inspector 
on bebalt of the City Corporation hanging down in front of 
No. 44, Coleman Street. This wire had originally stretched 
across the road to No. 36, and had evidently, owing to its 
neglected condition, become detached by a high wind. In 
falling it did no actual harm, but its weight was 26 lb., and 
the height from which it fell 60 ft. It was pointed out 
that this was the first case of the kind brought against the 
company, that they took every possible precaution, and that 
an inspector went over all the lines every four months, In 
spite of this Sir John Knill imposed: a fine of £5 with 
£2 28. costs. Of course this was a proceeding of a quasi- 
criminal nature. We cite it merely for the purpose of 
showing that extreme care is expected from those who sus- 
pend wires over highways. LAN s Е 
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THE "DANGEROUS" TOP-DECK COVER. 


CONSIDERING the prepon dérating number of miles of tram- 
way track which, either of necessity or from fashion, has 
been constructed toa 3 ft. 6 in. gauge, it is surprising that 
so little—nothing, in fact—has been visible on the surface of 
the indignation, disgust or fear which one little sentence in 
the latest memorandum issued by the B. of T. has evoked in 
the breasts of tramway officials. We believe that the inten- 
tions of the Board in this particular matter were not known 
at all generally until the issue of this revised memorandum, 
although the identical sentence was contained in the original 
additional memorandum, issued in June last year, and it 
seems probable that a general distribution of the leaflet was 
not made. 

Rules and regulations, memoranda, additional memoranda, 


ancient, modern or revised, are becoming 80 numerous that. 


16 ів already a matter of some difficulty for the most diligent 
and careful man to be sure of bis text when referring to the 
latest requirementa of the Board. 

The sentence to which we refer reads: Tbe use of covers 
for the top deck of cars cannot be approved in cases where 
the gauge of lines is 9 ft. 6 in. or less.” 

The last 12 months has never had a week without a state- 
ment that some corporation or company was about to try, or 
had ordered more, or was going to equip the whole of ita 
cars with, top-deck covers, and many of the cars во equipped 
are running on 8 ft. 6 in. gauge. 

This year would have seen many more covers fitted, and 
within five years it is safe to predict that the cars without 
top-deck covers would have been in the minority if this little 
sentence had not been written. 


Why should it have been written ? Did an inspecting - 


officer suffer from nightmare after travelling over а narrow- 
gauge line on a canopied car at the enormous velocities per- 
mitted by him, and dream that he was clutching & lamp 
bracket while his feet were trying to find hold among the 
opposite window panes as the car gradually heeled over and 
over until, as the heeling accelerated, the car at last over- 
turned, and amidst the crash of breaking wood and splintered 
glass, the gallant colonel woke and determined then and 
there that a canopy isa highly dangerous article on a narrow 
gauge car? 

That it must be dangerous is evident from the fact that 
the Board has issued this veto of its further use. It mast 
be much more dangerous to the public than trolley wires, or 
gunpowder vans, or а gas-service, for all these have been 
agencies of death or injury, but are still in common use, 

We know that the Board does not decide things on ita own 
knowledge. It is always “advised” that such and such 
measures are desirable. If the President were asked why 
canopies are forbidden, he would not give a reason, but 
would say that “ the Board is advised that they are unsafe." 
Evidently the Board's advisers have access to more public 
news than the public itself, for there is no record in the filea 
of any newspaper of any accident arising out cf the ute of 
top-deck covers on narrow-gauge cara. So far as we know 
there is not a shred of actual evidence to prove the greater 
danger of a canopy on the top-deck on an electric car than 
on the top-deck of the trailer on а narrow-gauge steam- 
tram line. Canopies are new and terrible things only in the 
mind of the B. of T. They have been used fcr years on 
steam cara, and, from a variety of circumstances, have 
been adapted only recently on electric cars. But 
whereas they were used on cars which weighed from 
8 to 5 tons, and had that weight distributed more or less 
evenly over the whole car, 80 bringing the centre of gravity 
near the middle height of the car, they ure used new on сагв 
weighing from 7 to 12 tons, on which the centre of gravity 
is much nearer the ground by reason of the heavy trucks 
and electrical equipment. To a lay mind, therefore, it 
would seem that & canopy is no more dangerous now than 
then, if other things are equal. Are other things equal? 
Not altogether, for the maximum speed of an electric car is 
higher than the maximum which was usual with the more 
lumbering steam car. The wind pressure on a standing car 
cannot have altered, and there is no other factor to con- 
sider. The question then remains, is there any danger to ke 
anticipated when top-covered cars run on a 3 ft. 6 in. gauge 
at a speed of 14 miles per hour, this being the highest 


speed which we remember the Board of Trade granting ? 
That is the way in which we conceive the advisers of the 
B. of T. putting the question to themselves ; certainly it is 
the only point which we believe can be worth considering. 
It is evident that the advisers preferred to take no risks, 
and thought it wiser to anticipate (wisely or unwisely as the 
reader likes) danger, even though at the moment of decision . 
there were enough practical examples of freedom from 
danger running over narrow gauge lines in England to have 
induced the most conservative of counsellors at least to 
suspend judgement on a matter which affecta the prospects 
of tramway undertakings and the comfort of the travelling 
public (and what section of the public does not travel now- 
adays ?) in a marked degree. 

It is possible that the advisers of the B. of T. do not 
realise the extent of the fine which they are inflicting on the 
former, but they might have done so if they had taken any 
cognizance of current literature bearing on the subject. 

So much does the public appreciate shelter that covers 
are never put on without earning interest and sinking fund 
atleast, The increased earnings have been stated to be more 
than 2d. per car-mile, but an additional 4d. only will suffice 
for a small net profit in many cases, and 1d. will make a 
welcome addition to dividend or relief of rates. The demand 
for covered top-decks both from managers and from the 
public is strong enough evidence for retaining them, and this 
applies equally to broad and narrow-gauge cars. 

Can the B. of T. produce combatting evidence of anythin 
like equal cogency ? If so, or if not, they should be teased 
to state their case, or to answer that of the traction people, 
who will have facts culled from experience to bring against 
9 born in the imagination and reared in the drawing 
office. 

Meanwhile, we would seriously advise managers to push 
forward the equipment of their narrow-gauge cars with 
covera, as if the memorandum did not exist; for they may 
be sure that the B. of T. will take no active steps to uphold 
their objection, апа managers may take any risk there is 
with a light heart. The objection, having no solid founda- 
tion, must have been made for the purpose of averting the 
smallest responsibility for accidente from the Board—an 
attitude on which we may be allowed to hold an opinion, 
although it might be considered rude to state it. Shortly we 
expect to be called upon to criticize an additional revised 
memorandum in which horae cars are given the preference 
over any other for new lines, and are suggested for use on 
the old ones. 

This is an injustice which we may expect the Light Rail- 
way and Tramway Association to take up in its increasingly 
energetic manner, - 


PARALLEL RUNNING OF ALTERNATORS 
DRIVEN BY LARGE GAS ENGINES. 


By E. KILBURN SCOTT, A. M. IxST. C. E., M. I. E. E. 


Ir is surprising that there should be so much misunder- 
standing on this matter. The writer some time ago paid 
a visit to Germany and Belgium, where he had an 
opportunity of seeing the power stations connected with 
the Iron and Steel Works of the Phwnix Hütte (Nürnberg 
engines), Oberhausen Iron and Stcel Works, near Düsseldorf 
(Körting engines), the Ilseder Ironworks, near Peine (Oechel- 
haeuser engines), and the Seraing Iron and Steel Works 
(Cockerill engines), besides several engine makers’ works. 

In these stations the engines varied from 500 to 
1,500 H.P., and, except in the саке of the last, they were 
all driving thiee-phase alternators, They were supplied by 
blast furnace gas in all cases, and were of the single-crank 
type (except the Oechelhaeuser) working with two im- 
pulses per revolution. | 

The Oechelhaeuser engines at the Ilseder Works were twin 
engines, and, owing to the peculiar double-ended conetruc- 
tion, had three cranks to each, or six in all, to drive one 
alternator, an unnecessary complication. 

The writer can вау absolutely that there is no difficulty 
whatever in running three-phase generators in parallel when 
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driven by any of the above engines. At the Oberhausen 
Works, for example, there were two 1, 200-H. . Körting 
engines driving Siemens alternators, and two 600-H.P. 
Körting engines driving A E. G. alternators. The machines 
ran absolutely in parallel; and, further, they were so situated 
that it was impossible for the man on the switchboard to 
see all four engines when synchronising. 

In the case of the two largest units, by lcoking through 
the poles of the alternators one got the pretty effect of 
seeing them apparently standing still, or slightly swinging 
back and forwards, ав one engine gained a little on the 
other ; this movement, however, was very slight. 

It may be stated ав a fact that with any single-crank large 
gas engine by а maker of repute, in which there are two 


impulses on the crank per revolution, and where sufficient 


fly-wheel weight is allowed either in the generator wheel, or 
better, in the generator wheel plus а fly-wheel, parallel 
running is quite easy. 

Of course, there are points to be remembered; one is, 
that the “ hit-and-miss " method of governing is absolutely 
no use for such work; it is entirely discredited on the Con- 
tinent, and Oockerill’s have superseded it even for blast 
farnace blowing engines, where good regulation is not im- 
portant. 

Another point is, that the higher the speed the better is the 
paralleling ; and yet, on the other hand, there appears to be 
a consensus of opinion that it is well for the engine not to 
run above 100 r.p.m. on account of wear and tear. 

In the actual running of these blast furnace gas engines, 
the only thing that seems to cause trouble is the result of 
using water for cleaning the gas; in some cases a certain 
quantity of it is carried over into the cylinder and gets 
deposited on the sparking plugs, which have to be then taken 
out and dried. This is, however, a matter which can be 
easily rectified. 

Two of the A.E.G. alternators, coupled to Nürnberg 
engines, were of the very neat outer pole type, which enables 
a very heavy fly-wheel rim to be provided on the alter- 


nator wheel, so that no separate fly-wheel is necessary. 
All the piston rods and pistons are cooled by water, also all 


the exbaust valves. А spray of water playing into the 
exhaust pipe effectually prevents any noise or chance of 


firing there. 
The lubrication of the cylinders is usually effected by a thick 


block of unrefined petroleum oil called ** Mazout.” АП the 


bearings and other working parts are, of course, lubricated 
with ordinary mineral oil. 

The engines are always started by compreseed air, at about 
6 atmospheres for the smal! engines, and 9 atmospheres for 
engines of 1,000 H.P. and upwards, They start with abso- 
lute certainty, and usually, the gas is turned on after a few 
revolutions only. The writer saw a 1,000-H.r. engine get 
up to speed from rest in two minutes, 

Regarding the number of men to run the engines taking 
all the stations together, this appeared to run out at about 
a man and a quarter per engine, including the foremen. 
There are no young electricians or pointer dodgers in these 
stations. just engine runners and a switchboard attendant; 
the foreman appears to look after the three-phase generators 
in his odd moments. 

The work is practically identical with that of running a 
slow-running steam engine; indeed, some of the engines, 
the * Nürnberg" in particular, are surprisingly like steam 
engines, both in outline and detail. The spares carried 
are about the same as for steam engines. 

Tbe rapidity with which these engines are being adopted 
by the various iron and steel and other works on the Con- 
tinent is very significant. Altogether the writer saw two 
dozen engines of over 500 н.р. either running or nearing 
completion. 

Fancy a power station, such as the one at the Ilseder 
Works, 240 ft. long and 150 ft. wide, in two spans, gene- 
rating three-phase current at 10,000 volte, and transmitting 
It 10 miles by overhead wires to the rolling milis at Peine. 
I wonder what ironworks in England would bave the pluck 


to take on a job like that. 
Why, the men who run these Continental works must be 


themselves electrical experts, for when tbey lay down a 


power station it is no half job, but is undertaken with bold- 
ness and originality; no nibbling with direct current and 


petty little machines in а tin shed, bit a tip-top first-class 
station worthy of a large concern. 

. Fifty years ago, the fathers of the men who run these works 
used to come to England to see engines and machinery ; now 
the writer and many others are sent over there to report on 
what they are doing. And there is no mistake about it, the 
Germans, as a nation, are in training (in the deliberate way 
an athlete trains) for commercial supremacy. They have 
had their financial crisie, and learnt the lesson well. 

Those amiable old folks whom one sees at Iron and Steel 
Institute meetings, &c., who are understood to control a fair 
part of what there is left of our iron and steel trade, will 
have to look ont, if they wish to retain the remainder, 


A NEW DYNAMO BRUSH. 


Or recont years the tendency in dynamo brush design has been 
towards the production of a brush combining the spsrkless collecting 
proverties of carbon with the high carryiog capacity of metal. The 
Elektrotechnische Zeitschrift gives the following particulars cf a new 
brash patented by Messers. Sveneka, of Stockholm, which claims to 
accomplish this combination. It is known as the bronze-carbon 
br ish, but the mass of the brush does not consist, as the rame would 
seem to imply, of a mixture of powdered bronz3 and powdered 
carbon, but of pure powder2d graphite, of which each separate 
particle is first covered with a coating of copper and then with one 
of fin. The method employed for coppering and tinning the 
particles is a trade secret. After this process is completed, the 
powder is hydraulically compressed in a dry and cold state, and 
without any special binding material, into the required shape. The 
barduers of the brush cau be varied at will during this operation. 
Afterwerds the brushes are heated sufficiently to cause the copper 


aod tin costings to combine and form a bronze coatirg. In this 


way every particle of graphite powder receives a coating of brot za, 
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but the smallness of therc particles keeps the material quite homo- 
geneous. It will take а polish and is readily sb'dered, and also 
possesses lubricating qualities owing to the presence of about 20 per 
cent, of free graphite. Tests carried out at the Government 
Laboratories in Btockholm have proved tba* the conductivity and the 
contact resistance of these brushes are the same as those of ordinary 
plate or gauz3 brushes. The curves connecting watts lost in ohmic 
т sistance (ordinates) with the peripheral epee*s8 of the commutator 
in metres per second (ats eise) at current densities of 1, 5 and 10 
amperes per 8q. cm. respectively, both for ordicary carbon brushes 
and for bronz?-carbon brushes, are given herewith. The test refers 
to a 110-volt dynamo, and shows that the difference between the 
two types of brush is especially marked at the higher current 
densities, For instance, at a peripheral speed of 15 m. par second 
and а current density of 10 amps per eq. cm., the loss with ordinary 
carbone was 345 watts, whilst with the bronze-carbon brushes, 
under the same conditions, the loss was only 3:4 watts. 

With regard to sparkless running, it has been found that the 
brorze-carbon brushes behave as well as pure carbon brushes, 
and replacing the latter by brushes of the same size and shape, 
but made of bronz:-cirbon, does not affect the running of the 
machine. 

The rate of wear of these bronz -carbon brushes ів slightly greater 
ап that of metal brushes, but, on the other hand, the wear of the 


commu*ator is much less. 
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RHODES SINGLE-PHASE ALTERNATING / 
CURRENT MOTORS. 


Tae Rhodes Electrical Manufacturing Co., Ltd., which has now 
been in existence for some 12 years, but only trading under that 
name for the Jast three years, is well known as the manufacturer of 
the R.E. type direct current motor. This machine has undergone 
var'ous modifications in the shape of alterations to its external 
appearance, bot otherwise has remaived the same sincs it was firat 
designed.’ It has now been decided to build ou the same lines a 1905 
type R.E. direct current motor, which will have a larger armature 
and smaller frame. Experiments have been made in tois direction 
with satisfactory results, and the new motor will shortly be placed 
on the market. 

Being anzious to keep ita products up to date, the firm has during 
the past year sent abroad engineers to investigate the manufacture of 
4.0. machines, and asa result has now designed two ty pes of alternating 


current motors, a description of which isgiven below. Recognising 
at the outset that the ordinary single-phase induction motor bas 
many disadvantages, such as heavy starting current, low starting 
terqae, and even difficulty in starting, the Rhodes Co. decided to 
buiid solely single-phase motors of the slip-ring commutator type, 
starting up as repulsion motors, and running as induction motors on 
attainiog synchronisim. 

This type of motor can be coupled direct to any machine, starts 
up without the use of a fast and loose pulley or clutch arrangement 
of any description, and runs at constant speed, во that it possesses 
most of tbe advantages of a direct-current motor. Supply 
engineers, we are informed, have taken kindly to the machine, and 
the company are at the present moment turning out as many as 
they possibly can to meet the demand. Their factory bas lately 
been AMET extended, and this extension is practically all 
utilise 

The motors are of two distinct types. The R.X. type is suitable 
for otdipary stationary work, running in one direction only. This 
motor is reversible only by altering the position of the brushes on 
the commutator. 


Fic. 2. 


Tbe R.F. type, fig. 1, is a similar machine, but has au extra winding 
which enables the motor to be reversed by simply changing two con- 
nections, by means of an ordinary chopper ewitch. 

The external carcase is made of cast-iron, bored out to fit 
the stator core, which is built up of sheet-iron laminations 
of: high permeability, insulated. by paper. Тһе constrac- 
tion of tbe carcase permita tbese plates to be pressed into it 
under hydraulic pressure of more thau 50 tons to the sq. in. The 
special method of assembling employed ensures the inner periphery 
of the stator being exactly true in the position required. Ample 
cooling surfase is allowed between the outside of tbe laminations 


and the frame through a space for air circulation, which runs right 
wound the machine. ase 

The windings on the stator are hand woned, the copper wire being 
carefully insulated from the core. The rotor is built up in a 
similar Way to the stator, with laminsted sheeta of iron insulated 
with paper, mounted and keyed direct on the shaft (which is of ample 
diameter), under a hydraulic pressure of not Jews than 70 tons to 


the square inch, and these are then clamped solidly between two 


cast-iron end plates which extend as winding drums. The wiodiog 
employed is similar to that on a bar-wound direct-current armature. 
Figs. 2 and 3 show the stator and rotor respectively. 

A high-pressure test is applied between the wind inge and iroh, 


on both the stator and the rotor, of 2 000 volte alternating. Altboagh 


the voltage induced iu the rotor is low, the Rbodes Co. apply an 
equally searching test as that given to the stator in order to mini- 
mise risk of short circuits or “earths” ia that portion of the 
machine. 

Tbe slip rings are of gun-metal, ineulated by a special process 
and tested with some 4,000 volts to earth. The commutators are 
built up alo under hydraulic pressure, ensuring no loose sections. 
Tbe company's process of bailding commutators for their motors 
makes them almost as solid ав a copper ring. 

All parts of the machine are interchangeable, and are made to stock 
iu quantities to exact gauges and templates. With this system 


FIG. 3. 


quick delivery can be ensured on а large range of windings, and 
parts of every siz; ate kept in stock. 
In fig. 4 tbe characteristic curves of а 5-нР. motor are 


given. 


We recently had an opportunity of seeing some of these machines 
at work, at the factory of Messts, Waygood. & Oo., Ltd., the well- 
known makers of elevators, &c., who have applied a number of the 
Rhodes a.o. motors to their lifts. Опе of the machines, rated at 
3 5 в.н.р., 50 cycles per second, 400 volts, was run on а brake by 
Messrs. Waygood for our benefit. Tbe motor had an eigbt-pole 
stator, with four brushes on the commutator, and the temperature 
rise was specified not to exceed 85" F. above the surrounding 
atmosphere. 

Running light at 775 r. p. m., the. current was 13 ‘amperes. The 
motor ran up to speed quickly, without sparking, and very quietly, 
the only operation required being to throw over a switch when full 


speed was attained. The normal full load torque was 246 lb.-ft. ; 


on bolding the rotor stationary by means of the brake, а starting 
torque of 53 lb.-ft. was registered, with a current of 22:5 amperes. 
Ranning with an average torque of 29:2 lb.-ft., at 750 r.p.m., corre- 
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sponding with an output of 416 B. E. ., or about 20 per cent. above 
nurmal fall load, the curreot was 145 amperes at 433 volte; 
assuming a power factor of 74 per cent., this gives au efficiency ot 
over 66 per cent., which must be regarded asa very satisfactory result 
-for a motor of this size.. The resulta given were the average of several 
tests with Meesrs. Waygood's apparatusand instrumente. Throughout 
tbe motor ran without sparking at the commutator, without humming 
and without vibration. The starting torque, it will be noticed, was 
2:15 times the normal fall load torque, while the current was less 
than 16 times the full load value. 

On interchanging two of the connections, the motor ran in the 
reverse direction with equal facility. 

The machines are made entirely at the company's works in. 
Bradford, and the Rhodes Electrica] Manufacturing Co. claim 
that they are pioneers in the manufacture of this type of machine 
in the United Kingdom. E 
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THE KINETIC THEORY OF GASES AND 
THE STEAM TURBINE. 


In ап article on this subject in an American journal, the author's 
ideas appear to be contrary to the usually accepted kinetic 
tbeory of gases. The author speaks of the orbital motion of the 
molecules of а gas, whence it may be deduced very fairly tbat he 
considers tbat ibe molecules of a gas are so шапу revolving 
particles. 

The kinetie theory of gases teaches that the molecules of э gas 
are endowed with motion by virtue of heat energy, and that they 
poesess perfect elasticity and obey the first law of motion, that ів 
to вау, being ia motion, they will continue to move ín a straight 
line at an unchanging velocity unless and until acted upon by an ex- 
ternal force. In an ordinary gas, the free path of the molecule bas 


a length dependent upon the number of molecules occupying a 


given space; that is to say, in ordinary language, upon the pres- 
pure, for, by the взше tbeory, pressure ie simply the effect of an 
extremely large number of molecular impacts upon the circum- 
ecribing boundary of the pressure containing vessel. In a vessel 
under a partial vacuum tbe free path, that is to say, the average move- 
ment of a molecule in space between oollisions with any other two 
molecules, ів very much lengthened. If we can grasp the very 
simple idea of the kinetic theory, we can see why it is that in a 
partial vacuum two gases will diffuse into each other faster than 
when qnder heavier pressure. The free path is longer, and tbe 
molecules travel to a greater distance before being turned back b 

the molecules of the invaded area. | : 

A gas at high pressure escapes into a vessel at low pressure, not 
because of any superior energy of its molecules, but simply because 
there are more molecules pitted against fewer, and the few are 
driven back more thoroughly. When an opening is made in the 
containing boundary of a gas, and outside this opening there is 
nothing, or very littlo, that is to say there is a good vacuum, all the 
molecuies at the time moving towards and near to the opening 
escape, becaure there is nothing to reflect them. These ceasing 
in tura to bound back against their fellows, tbe latter also 
escape as soon as they can work their way towards the opening. To 
а very great extent, therefore, steam or gas, when moving along a 
pipe into а vacuous space, consists of a stream of straight-moving 
molecaler. There is а movement of the molecules transversely to 
the line of flow, but this gradually diminishes along the length of a 
pipe, and ultimately attains a minimum. Ifa turbipe bu^ket were 
plac.d во that steam eo ed upon it from a nozzle like a tire hose 
n: zzle, the molecules of the steam would have a large amount of 
transverse movement left in them, "Tbe jet would burst laterally 
as it escaped from the nozzle exactly as a jet of water is burst by the 
expansive action of any contained air. Therefore it is that in the 
De Laval turbine, before the steam is allowed to reach the wheel, 
it is passed through an expandiog nozzle until the transverse 
molecular movement is reduced to such aa amount ss not to be able 
to overcome the molecular movement of ihe fluid into which the 
steam flows. The steam jet is then said to be at atmospheric pres- 
sure, aud ite velocity is a maximum. It may sometimes be heard 
said that the velocity of а steam jet is derived wholly from the 
pressure of steam in the boiler behind it. According to the kinetic 
theory this is bad reasoning. The velocity of flow of steam into a 
vacuam is the velocity of each individual molecale. If this velocity 
is 2,800 ft. per second, then the molecules in their short free paths 
whea confined aleo move at that velocity. 

Olausius calculated the mean molecular velocity of the molecules 
of air and other gases at 0° C. as follows: 

Air, 485 metres per second; oxygen, 461; nitrogen, 492; 
hydrogen, 1,844 —the velocity varying inversely as the square root 
of the specific gravity, and increasing proportionately with the 
equare root of the absolute temperature. 

A consideration of the kinetic theory may perhaps help to explain 
why a turbine is much more effective when exhausting to a vacuum 
than when run non-condensing; but it is less easy to gain from the 


theory any explanation of why a multiple ring turbine ofthe Parsons 
type gsins anything by virtue of this multiple nature further than . 


во far as tbe velocity of the molecules in excess of the velocity at 
exhaust temperature is absorbed by the earlier rings of blades. 

Apparently, the velocity of steam at 100° C. should be abont 
2.360 ft. per second when flowing into a vacuum. The final tem- 
perature of a good vacuum is, however, only about 35° С., or 311° 
absolute, so that the molecular velocity of steam expanded down to 
condenser temperature will be about 2,160 ft. per second. Now 
the escaping molecules must travel at this velocity. They start 
with & potential velocity of 2,360 ft.; they lose 210 ft. velocity 
and the maximum ideal efficiency is 210 -- 2,360, or nearly 9 per 
cent. ` 

No power we possess can take out of the molecules their intrinsic 
movement. No jaggling with blade curvature will help us one 
iota. If it would do so in tbe same way that it will in the case of 
water, the steam turbine might have an efficiency of 70 to 80 per 
cent. The residual molecular velocity is the equivalent of the 


figal temperature of the thermo-dynamic equation as”. Only 
1 

a fraction of the kinetic energy of the steam can be taken ont of it. 

Tis fraction may be about 200 ft. per second, half which would 

»ppear to be the velocity necessary for a turbine cf one ring of 

moving blades. In steam at 100° C., or 373° absolute, the velocity 


being 2,360 ft. per second, that of steam at 2CO ib. absolute, or, вау, 
about 473° absolute, will be nearly 2,660 ft. per second, and the 


efficiency should then be 2000 =. 1) 


m , or 19 per cent, the velo- 
city reduction being 510 ft. 


Thus, after all, the kinetic theory of gases enables one to calculate 
the efficiency of a turbine on purely mechanical linés with merely 
elementary mathematics. 16 helps to an understanding of the 
thermo-dynamic equation in a way that will appeal to minds more 
at home in mechanics then in physice. In short, the mechavism of 
tbe steam turbine cannot take out of the steam its intrinsic molecular 
velocity. If the blade velocity were such as to leave no whirling 
movement іп the escaping fluid, the tangential component in a water 
turbine would represent the loss—i.e, the reduction of efficiency 
below 100 per cent.—but in steam this tangential component 
would Ъз found to be the molecular velocity proper to the fioat 
tem perature. B. 


THE GERMAN ELECTRICAL ENGINEERING 
|» INDUSTRY. 


Tux Posrrios OF тив Grow Lamp ByNDICATE. 


TRI year 1904 terminated favourably for the Garman electrical 
engineering industry in general, most branches having been eatis- 
factorily employed during the twelve months, Reporte are in 
circulation of a farther combination which would be composed of 
the two principal groupe, but for the present, at all evente, it would 
seem that there is no intention to form a trust, although the amal- | 
gamation of these groups would practically bring one into existence. 
For the moment the groups, while competing with one another in 
the open market, are co-opsrating in special cases, and from mutual 
action in this respect it is easy to understand that, provided the 
personal element c»uld be eliminated, the fusion of the AEG and 
the Biemens-Schuckert Works Co. would not be indefinitely delayed. 
Pending sny future developments, it may be noted that the Mix 
and Genest Telephone and Telegraph Works Co. proposes to in- 
cre»se its shsre capital from £180,000 to £250,009 for extensions of 
works, and increasing tbe working capita), while an issue of £75,000 
has been made st a high premiom by the Bergmann Electricity 
Works Co., of Berlin, thus advancing the capital to £500,000. 

Tbe Vienna law courte have just given & decision in the action 
brougt t by the incaudescent eleciric lamp firm of Watt, of Vienna, 
in order to secure a declaration that the International Glow Lamp 
Syndicate, which is a company registered in Berlin, is invalid, ou 
tae ground, as was alleged, of tbe concealment of agreements made 
betweun two of the constituents of the syndicate. The action has 
been dismiesed, the courts holding that German law applied to 
the syndicite, and that, moreover, the plaintiff firm must have 
kaown that the Siemens & Halske Co., at the time of the consti- 
tution of the syndicate, was not in a position to manufacture tte 
number (6,500,000) of lamps allotted to it per annum. Apparently 
this judgement settles the litigation, because the v: succesefal firm 
wiil scarcely try aud raise the question again—in the Germ:n 
courts. In the meantime the problem of the competition of outside 
firms, notably that of the Bergmann Co, is beginning to excite a 
little concern among the members of the glow lamp syndicate astbe 
existenc of the latter would be endangered in the event of non- 
syndicated lamps being placed upon the market on a large scale. 

The report for 1903-4 of the Biemens & Haleke Co. states that the 
orders booked in the first half of' the ycar exceeded those in the 
corresponding period of the previous year by 20 per ceat, while the 
orders received in the second half showed a farther advance of 17 
per cent. over the first six monthe. During the year the manv- 
facturing departments were fally employed, and the number of 
workmen was increased and extensions of the premises were 
rendered necessary. As in the case of most other large com- 
panies, the profit and loss account cites in one total the 
profits obtained from all sources, namely, £370,500 as com- 
pared with £350,934 in 1902-3. After writing off. £53,431 
for depreciation, as against £72,432 in the preceding yea, 
and, making other allccations, the accounts show nét profits of 
£276,870 ss compared with £221,696 in the previous year. 
The available surplus, as mentioned on a former occasion, permits of 
the payment of а dividend at the rate of 7 per cent., ss against 
5 per cent. in 1902-3. As far as the current year ів concerned, the 
report mentions that the orders bave been maintained on the level 
attained at the end of 1903-4. To this report is appended a report 
by the Biemene-Schuckert Works Co. This estates tbat the fusion 
of the two original houses has advantageously affected: the degree 
of employment. During the yesr macbines, motora and trans- 
formere, of a total of 384,422 Kw. were ordered from the amalgs- 
mated company and were mainly constructed at the Nuremberg 
works. The constant increase in activity at tbe Charlotter burg 


works would necessitate an exter sion of the shops by the ere: tion 


of a pew building on the Non nendamm, while enlargements of the 
cable factory have already been proceeded with, The business in 
electric tramways left much to be desired, but the prospects of the 
iatroductiun of electric traction on main and suburban railways 
indicated an improvement. The report further remarks that prices 
were mostly not satisfactory, and severe competition was experienced 
in ревгіу all departments. Tire balance sheet, which shows no 
profit and Iss account, includes the profits for the past yesr among 
the creditors as s mount ing to £532,800 as compared with £364,300. 
It is, therefore, in. possible fo ascertain either the exact amounc of 
the profits earned by tbe amulgsmated company ог the proportion 
allocated to the two original companies which also refrain from 
giving the information in their respective profit and loss accounts. 
The shareholders їп the Schuckert Electricity Co., at the recent 
general meeting held at Nuremberg, approved the report and ac- 
counts for the year 1903-4. It was stated on behalf ot the directors 
that the company’s circumstances had perceptibly improved during 
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the year, and that the business results of the Siemens-Schucker 

Works Co., to which the Nuremberg company trausferred its entire 
manufacturing departments some time ago, had fulfilled the expec- 
fations which could be raised in regard to the first year's working. 
Oa the otber band, all the foreign undertakings of the Bchuckert 
Co. had not exhibited the desired improvement, although certain of 
them showed satisfactory progress. In reply to questions as to the 
amount of the manafacturing profit received by the company from 
the Siemens-Schuckert Works Co., it was intimated that the figures 
could not be given, aud that the matter was one of discretion 
between the two original companies. It was, however, hinted that 
the directors would make efforts with a view to giving information 
on the subject to the sharebolders at the end of the current financial 
yesr. The accounts submitted to the meeting showed gross profits of 
£174,758, given in one sum as derived from investments, undertakings 
and securities. Adminiatrative expenses absorb £14 328; interest 
on bonds, £65 817; other interest and bank charges and commissions, 
£27,098; taxes, £2328, and depreciation, £1,814. These make a 
total of £111,385, thus leaving net profits amounting to £63 373. 
The report states that this sum would have allowed of the payment 
of a dividend, but it has been considered preferable, after placing 
£3,163 to the reserve fund, to carry the balance forward. The 
share cipital of the company amounts to £2,100,000, and the bond 
issue to £1,535,000. The report gives particulars of various changes 
in investments, and cites the Valparaiso electric tramway under- 
taking as a new participation, while information is also set forth in 
regard to the position of various undertakings in which the 
company is interested. 

The Helios Electricity Co., of Oologne, which underwent a 

scheme of reorganisation two or three years ago, has produced a 
farther surprise among the sharebolders, inasmuch as the directors’ 
report for 1903-4 shows a loss of more than one-half of the share 
capita]. The loss on manufacturing operations amounts to £44,198, 
but the critical situation of certain of the subsidiary companies has 
rendered it necessary to place £220,000 to a reserve fund, and this, 
the directors state, makes the deficit reach the total sum of 
£264,198. Ава result of an investigation of the position of affairs 
by a committee, it is proposed to dispose of the works, and to enter 
into fresh arrangements with the bondholders for a reduction in the 
rate of interest, and the postponement of tbe period for the re- 
demption of the bonds, and to adopt other financial measures which 
would leave the company merely concerned with undertakings as an 
investor. It is uaderstood that the Allgemeine Electricity Со. and 
the Siemens-Schuckert Works Co. have made a joint offer of 
4105, 000 for the Oologne-Ebrenfeld works, while the machinery 
and plant wonld be purchased by agreement. Ав under this 
arrangement the production of electrical plant would be discon- 
tinued, a 1:cal scheme is reported to be on foot for the formation of 
а new company to take over the works and continue the business. 

The Wagon and Machine Works (Busch) Co, of Hamburg, 
which underwent reconstruction in 1901, is now being reorganised 
in such a manner that the directors expect the undertaking to be 
placed permanently on a sound basis. The year 1903-4 has closed 
with a debit balance of £42,500, of which the sum of £33,000 
represents a loss incurred in ап English company. The Hamburg 
Co., which is largely engaged in the construction of electric tram- 
cars, states that this branch has only slightly increased in Germany, 
although favourable export orders, and particularly for South 
America, have been received, and prices have become more 
satisfactory. It has now been decided to reduce the share capital, 
and to issue preference shares and raise a 4j per cent. loan of 
£50,000. In this way it is hoped that the business will be brought 
once more into a remunerative condition. 

Among other German companies may be mentioned the Insulated 
Wire Works (Jate C. T. Vogel) Co., of Berlin, which has declared 
а dividend at the rate of 8 per cent. for 1903-4, as compared with 
6 per cent. in the previous year, and the E. Н. Geist Electricity 
Co, of Cologne, 6 рег cent. as against 3 per cent. On the other 
band, the Carlsruhe Electrical Industry Co. has incurred a loss of 
£11,560, as contrasted with a deficiency of £7,580 in 1902-3, while 
the Saxon Electricity Works (late Poeschmann) Co., of Dresden, 
has decided to go into liquidation. 


CENTRAL STATION POWER SUPPLY IN 
GREAT BRITAIN. 


Мв. ATDENBROOKE’s review of Power Station prospects put forward 
iu the Engineering Magazine estimates an immediate prospective 
investment of £100,000,000, a figure that may be doubled by rail- 
way electrification. At £50 per horse-power, the above estimate 
would provide for some 2 million horse-power, a figure which, it is 
estimated, might be supplied by the gas from blast furnaces that is 
now going to waste, whicb, as proposed by Mr. Thwaite, should be 
employed for power generation. Legislation in electric power 
echemes has now extended over seven years, and the various 
principles involved have been subjected to the criticism of technical 
and commercial men. 

The general technical criticiem resolves itself into the question 
as to whether power can be generated and sold at a profit by large 
undertakings working on a comparatively good load factor to power 
users generally at less than they can for themselves produce it at. 
Undoubtedly there are thousands of small, some moderate, and a 
few large users of power whose use factor is very low; but the large 
manufacturer, such as the cotton spinner, has a load factor not far 


from 100 per cent., and he uses about 1,000 нр. all day, в that if 
cost of energy alone is considered, at present he is bstter off than 


-were he a purchaser of power. : 


Suppose a user of 1,000 т.н.Р. pays £10,000 for his power plant, 
and that it costs him 2 Ib. of coal per m P.-hour, the annual coal will 
be 2,500 tons. Oall the cost £1,250, which is higher then the facts 
in many instances. Then, with £500 for interest, an equal sum for 


. depreciation, £250 for wages, £100 for oil, &., the total is £2,600. 


Let us cill it £3,000 to include contingencies. The 1,000 1 R. . is 
equivalent to 746 units. We will deduct a fifth for the engioe and 
rope gear, and this leaves 600 units per hour, or 1,680,000 per annum 
of 2,800 hours, representing, at 1d., £7,000, or considerably over 
double the cost of steam if the unit be sold for 1d.; the mill- 
owner must still find fuel to warm his mill, and will, therefore, be 
compelled to pay for some coal and for some labour, and he must 
employ an engineer at wages as high as before. Thus, even at 0:54. 
per unit, the cost could scarcely be less than £4,000, and in this 
there is no provision for interest and depreciation of motors. It 
is, therefore, not with large factories thatthe power stations must 
expect to deal for some time to come. But there should be a con- 
siderable small custom, and possibly some development of electro- 
metallurgy, and, let it be hoped, а very large demand for power to 
work our canals should these be again placed on a sound and free 
basie. Indeed, canal haulage offers one of the finest prospects for 
the power scheme, for the canal boat alone stands in the same 
relation to distributed electric power as does the motor-'bus to the 
electric tramway. 

A brief review is offered by the author of each power scheme so 
far materialised. In South Wales, the three-core 11,000-volt 
cables are satisfactorily feeding pointa 10 and 11 miles distant, 
many of the South Wales collieries are negotiating for power, aud 
over 11,000 HP. hes actually been ordered, and one contract for 
2,200 ЕР. closed for one volliery. 

Tbe nature of the loads met with in South Wales, and the inferior 
class of engines used there, should belp to make an electric supply 
commercially successful. It will be of interest to see what the 
Lancashire aud Yorkshire power schemes secure in the way of 
loads. Until а year or more has elapsed, the prospects of business 
can never be accurately foretold. Much of the business cannot 
come until present appliances are worn ont or new works are built, 
and во on, but there will always bo a succession of customers whose 
demauds were not even suspected, aud when present schemes have 
begun to show glimpses of what other schemes may expect, it may 
prove more easy to set other measures on foot. We hope that the 
railways, when electrified, will be good customers of the power 
stations, and will not insist on manufacturing for themselves, unless 
Over areas outside electrical power areas. 

The success or failure of the large gas power station in Jobaunes- 
burg will not, perhaps, either prove or disprove the case for gas power, 
but itis much to be hoped that success will attend the project, for 
it would be a very powerful fillip to the use of large gas engines, 
aud it would incidentally go far towards helping forward the use of 
the gas wasted by the iron smelters aud coke burners, and would 
thus utilise the large tonnage of our diminisbing coal supplies which 
is going so deploraoly to waste. 


* 


INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME POINTS ON THE SELECTION OF ELEOTRIO 
CABLES. 


By Lr. B. ArEINSON, M. I. E. E.,, and C. J. Braves, A. M. I. E. E. 
(Abstract of Paper read at Manchester, January 31st, 1905.) 


(Concluded from page 373.) 


As the final insulating property of fibrous dielectrics depends on 
the exclusion of moisture, the lead envelope is very important. 
Standard thicknesses have been embodied in tables drawn up by a 
committee of the Cable Makers' Association. 

These thicknesses must be taken as minimum thicknesses ; in cer- 
tain conditions of soil and surroundings it is advisable to increase 
them. 

The lead is put on such cables in a plastio state by bydraulic 
pressure. This is an operation requiring such care to avoid minute 
cracks ot damage from particles of oxide being forced in with the 
lead, that there are engineers who still advocate the older system 
of drawing the cable into a lead pipe which has already been tested 
by water pressure, or of putting on double sheaths of lead. Mesers. 
W. T. Glover & Co., Ltd., have, however, met the question by the 
use of hydraulic pressure up to 100 lb. per eq. in. applied externally 
after the cable is finished. Such pressure invariably detects a fault 
if such exist in the lead. The ordinary tank test is practically use- 
less, it may take many montbs or even years for water to enter the 
very fine seams which such faults occasion, but eventually it will do 
80. No doubt in the psst this has been the reason for many 
unexplained failures, while many more have been due to corrosion. 
The chief causes of corrosion of lead coverings under working con- 
ditions may be summarised as follows :— 

(1) Impurities in lead, causing local galvanic action. 

(2) Galvanic action between lead and adjacent metal. 

(3) Corrosion by chemical action. 

(4) Electrolyais. 

Causes of corrosion due to (1) are! very rare. 

(2) Is also seldom met with. 
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(3) Is fairly common, and may occur in certain soils or where 
organic acids are produced as the result of tbe decomposition of 
wood or vegetable matter, or whore cables are laid through made 
up ground, erpecially where ashes or clinkers are abundant. Most 
pit waters have an appreciably corrosive effect on lead, some being 
extremely severe in their action. . 

(4) в is by far the most serious f rm of let d corrosior. Taking 
the word elccirolysis іо its broad sense, it is also the most common 
form, though this is not usually appreciated. It may occur under 
conducive conditions even in isolated hcuse wiring installations 
where lead-covered wires are uted, neither tramway nor heavy 
lighting cables being near. | 

The character of the corrosion may vary from small holes which 
gradvally penetrate tbe lead covering. converting the lead into 
various oxides of lesd, and only mske themselves apparent when 
the rubber dielectric becomes oxidised to a suffisient extent to 
breskdowrp, or the. paper diclectric stfficiently exposed to absorb 
moisture and fail (which may take many months) to very extensive 
action and a high degree of oxidation (where there is a free and 
contianous supply of the electrolytic mediam and a small difference 
of potential) or a limited amount of general corrosion, followed 
soon by fusion (where the supply of the electrolytic medium is 
small or not continuous, and the difference of potential is com- 
paratively high). | 

The first dercribed result is most common in small and medium 
size Jead-covered cables laid or fixed in wood casing, or in conduits 
which are fairly dry or which do not actually have water running 
through them. 

The lead covering in such cases is only in intimate contact with 
the wood casing or conduit intermittently, and the corrosion 
naturally takes place chiefly at such places, which are the paths of 
least resistance. If such corroded points are carefully examined 
at various stages of the corrosion it will usaally be found that a 
cone-sbaped hole is eaten away and that the lead is converted into 
oxides, the various colours characterising the degrees of oxidation 
being clearly distinguishable, the extreme outer layer becoming 
converted into the white carbonate by exposure to the moist 
atmosphere. In rubber cables the rubber usually fails quickly 
when the lead is finally penetrated, owing to oxidation of the 
rubber; but in the care of paper cables, if undisturbed, the (xides 
into which the lead is converted will keep out atmospheric 
moisture for, possibly, years and the effect of the literated oxygen 
on the paper (if made «f pure Manilla only and well impregnated) 
will be negligible. 

The seoond described action (where there is a continual supply of 
the electrolyte and small P.D.) chiefly occurs in conduits where 
water is continually trickling through; and in such cases the degree 
of oxidation is high and fairly uniform throughout the thickness 
and along the surface of the lead. The corrosion is practically ооп- 
fined to the bottom of the cable. The P.D. being low, and the 
surface pad to the electrolytic medium being large, the current 
density will be very small, and therefore the final failure of the 
cable may take a year ortwo. The slowness of the action and the 
- fact that the surface affected is more or less continuously covered 
with the electrolytic medium, accounts for the high degree of 
oxidation and the comparative absence of carbonate on the surface 
in such cases. 

The third case where а limited amount of corrosion is followed 
by fusion cf the lead, generally occurs on large networks carrying 
heavy currents or on electric tramway and railway systems, where 
bonds may be fused by beavy leaksge currents resulting from а 
short-circuit, whereby the lead coverings of cables may be raised to 
& P.D. of, say, 10 to 20 volts. There may, under sach circumstance», 
of course, be immediate breakdowns of other lead-covered cables, 
but in some cases the whole of the resultant damage may not be at 
once ascertained, and the consequent leakage currents may go on 
for some time causing corrosion wherever lead coverings are even 
only partially exposed (for instance, io the case of cables laid on 
the solid system imperfectly, or where the ends emerge inte man- 
holes, &.). Supposing in euch a case the electrolytic medium to b3 
entirely decomposed and dried up by the passage of a heavy leakage 
current (obviourly at a high current density), sparking from the lead, 
and fusion of the same, may easily ent ue. 

It is not proposed here to touch further on the diagrosis of break- 
downs due to lead corrosion. Eaough has been written to indicate 
the extreme care necessary to avoid conditions which tend to 
produce lead faults, and incidentally to indicate that the use of 
lea1-covered cables on large networks carrying heavy currents will 
probably be limited in the future, or that elaborate and costly pre- 
cautions wil have to be taken. It is obvious that bonding and 
earthing judiciously and sufficiently ia the remedy for electrolytic 
faults, but in the first class of electrolytic faulte, roughly and 
generally described above, bonding is frequently neglected. 

In the second class, itis wortby of note that bonding and earthing, 
even if in accordance with Board of Trade regulations, is probably 
not a sufficient protection to prevent lead corrosion under the con- 
ditions referred to. | 

In the third class, it is fairly common for conditions to arise under 
which bonding and earthing arrangements, deeigned with a large 
margin of safety, are unavailing; and where very large currents 
return by earth paths as the result of breakdowns, it is almost 
imposeible to forecast or predetermine what will happen on various 
parts of the network. 

As a preventive measure against leakages of current from con- 
ductor to lead covering at connections in paper cables, where seal- 
ing boxes or terminals are difficult to fix, a waterproof non-fibrous 
sealing tape such as Glover's Guttaroid tape should be used, the tape 
being lapped over the trim, from thimble to lead covering. Pure 
rabber or even proofed tape, is often used on small cables by con- 
tractors, but is of little ute under damp conditions, as either will 


absorb moisture in course of time, apart from tbe fact that they do 
not form a homogeneous covering. 

Instead of a covering of lead, a waterproof envelope of non- 
metallic material may be provided. Such cables are made by 
Mewrs W. and T. Glover & Co. under the name of Paper Lead less, 
and are covered with э compound called Gattaroid, wLich is of the 
same class as those described under V.B. cables, but chosen more with 
a view to its waterproofing than its dielectric qialitier. Such a 
cable has all the advantages in high specific insulation, dielectric 
strength, and low specific capacity of the lead-covered paper cable, 
with the further advantage of a reduction of actual capacity due to 
the absence of a metallic sheath, and is spesislly suitable for use 
for tramway or railway feedere, which have developed some diffi- 
culties with the return of heavy currents by the lead sheath causing 
electrolytic trouble and breakdown. : 


APPENDIX L— GrovERn's Test ков TiswED пон CONDUCTIVITY 
СОРРЕВ WIRE. 


Reagents.—Hydrochloric acid of В.С. 1088 (= 44 per cent. of 
acid of 1 2 B. G.). 

Sodium sulphide solution of S. G. 1:142 (= about 25 grammes per 
100 e. os water). 

Testing Process.—The samples are cleaned with alcohol or ether, 
and immersed for one minute in the hydrochloric acid. They are 
then rinsed in clean water, and immersed in the sodium sulphide 
s:lation for 30 seconds, again washed, and examined under а 
hand lens. i 

This cycle of operations is repeated until blackening of the wire 
becomes clearly visible. The number of such eycles required to 
produc} this blackening effect is noted, and taken to represent the 
measure of efficiency of the tinning. Р 

The tests are performed in duplicate. 

The wires are bent into loop: before immersion, to avoid testing 
ends. The loops should not be bent to a smaller radius than 12 to 
15 times the diameter of the wire. | 

As a mechanical test for adhesion of the tinning to tte wire, 
samples may be bent round a rod having a diameter equal to four 
times the diameter of the wire. Any cracking or parting of the 
coating will be plainly shown by one immersion, according to the 
test described above. 

No wire should show blackening after the mechanics) teat on 


immersion for one minute in the sodium eu'phide solation only. 


The average values obtained from samples taken from any bateh 
of wire siould be as shown below :— ) 


Number ої immersion at 60° Е. 


Diameter ої wires. Single tir ned wire. Doutle :inned wire. 


From 0076"to 048” inclusive. 6 8 
Above 048“ to 080% ii э. 5 7 
„ 080“ all siges iss 888 4 53 


APPENDIX II. — ExrRACTS FBOM GENERAL SPECIFICATION FOR 
LIGHTING AND PowER CABLES FOR PRESSURES UP TO 500 Vorrs. 


« 

Dielectric Paper.—(3) The paper to be composed of pure Manilla. 
fibre. It is to be free from all metallic particles, carbon spots or 
foreign matter, ard to skow no trace of chlorine, or other residual 
chemicals on analysis. It must be free from the slightest admixture- 
of atraw, wood, or other ligneous fibres. The paper after drying to- 
be impregnated with a high class insulating oc mpound at a tem- 
perature not excecding 250° F., and to be laid spirally upon the 
conductor in strips to required thickness, in such a manner that the. 
joints are efficiently staggered. The paper strip te be of uniform 
thickness thronghout, not exceeding 006 in., before impregnation.. 
The tensile strength of a standard strip 15 mm. wide, cat longi- 
tudinally frcm the psper before impregnation must not be less than 
10 kg., but it should be so highly impregnated that its strength is 
increased by 15 per cent. after impregnatior. The insulating com- 
pound should be of such a character that it is solid at the ordinary 
working temperature, and should have no tendency to drain away 
from the cable, It should aleo be capable of allowing the cable to 
be sharply bent without any sign of cracking in the paper dielectric. 
ace compound must have no deleterious effect on the copper, paper, 
or lead. 

Rubber.— (4) The conductors are to be covered, first, with a layer 
of pure unvulcanised fine Para rubber, containing not more than. 
2:25 per cent. of rubber resin, and then with two layers of vulcan- 
ising rubber compound to an approved thickness. The усісапівірр 
rubber compounds to consist of the finest hard Para rubber, mixed 
with sulphur and mineral matter only. No rubber substitute, or 
organic matter other than rubber is to be used. The proportion of 
hard fine Para rubber in the vulcanising compound rubber, in the 
case of the 500-volt cables, is to be not less than 40 per cent. by 
weight. In tbe case of wire, or cables baving а sectioral arca of 
less than 06 eq in., the rubber compound is to be applied longi- 
tudinally. Larger cables are to be spirally lapped to an approved 
thickness. The pure and compound rubbers to be vulcanised into 
a homogeneous mass after taping. 

Compound.—(6) To Le of the valcanised bitumen ciass of com- 
pound, containing not more than 20 per cent. of minera! matter, to 
be of such consistency that it will not become decentralised at such 
temperatures as crdinarily obtained in practice. It must not become 
brittle at the free zing point of water. It must be so made that it 
is not readily oxidisable, and that it will resist the action of weak 
acids ard alkali. It is to be applied to the cable in tne form of a 
solid tube free from pinholes and similar defects, so that the insula- 
tion resist ar ce shall show no deterioration after the insulated cable 
is submitted to hydraulic pretsure cf 100 lb. per. вд. in. fcr at least 
five minutes. 
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Fire-Resistiag Coverings.—(9) The fire-resistiog coverings may 
consist of cotton tapes, jute or cotton lappiags, or braidings. The 
radial thickness of such coverings to be proportionate to the dia- 
meter of the cable and the radial tbickae:s of the insulation. The 
tapes, b:aids or lappings to be chemically treated prior to their 
application to the cable, wi:h suitable fire-resisting compound, which 
shall have no deleterious effec: on the fibrous mit rial or the insula- 
tion of the cable, and shall be of a permanent character. Daring the 
taping, lapping or braiding process, the fire-resistinz coverings to 
be further served with suitable fire-reaisting compounds, and finally 
served over all with special compound of a similar nature, to ensure 
a firm but fl. xible finish. 

Insulation Tests.—(11) All cables, as specified above, should be 
fested after 24 hours’ immersion ia water in the сазе of vulcanised 
rubber cables, and after fiv; minutes’ hydraulic test in a closed tank 
at 100 lbs. per sq. in. in the case of the other types, with a battery 
giving an E. A. F. of not less than 500 volte. The insulation resist- 
ance must be taken after one minate’s electrification, and sach elec- 
trification must proceed steadily and uniformly. After the applica- 
tion of 2,500 volts for half an hour, there should be no appreciable 
difference in the insulation resistance of the cables. 

Mechanical Tests.—(12) A 10 ft. length may be takin from any 
ef the cables and bent three times in reverse directi пв round a drum 
having а diameter of not more than 12 times the diameter of the 
cable. The length, when subsequently immersed in water and tested 
with a gradually increasing voltage, should not break down under а 
pressure of 5,000 vols. " 


In the discussion which followed, Mr. MILLER said that there was 
b to the present very little information to be had on the question 
of cables, and the paper was а valuable addition to the literature 
of the subj ct. In the past it bad only been thought necessary to 
specify the insulation, conductivity and breakdown test, but it now 
seemed that a great deal more ought to be specified; he thought 
that the best safeguard was to g> to a really good firm. The use 
of lead-covered cable would probably be limited in the fatare, and 
it was satisfactory to know that good vulcanised bitumen cable was 
obtainable. He had found that trouble was met with where cables 

d urinals. With regard to electrolysis, he knew of places 
in Liverpool where lead pipes could not be made to stand, owing 
- to the condition of the soil. 

Mr. PocELINGTON also mentioned the case of a length of cable in 
the vicinity of a urinal that was entirely roined, and which bad to 
be relaid. TLe tempera'ure effect on paper was very much higher 
than he anticipated. . 

Mr. Watson thought that cable makers ought to be very rich 
men, considering the amount of adulteration which had been 
carried out іп the past. Н: agreed with the authors on the question 
of lead-covered cable, and thought that it would be used far leas in 
the future. І; was a mistake to employ it in large towne, where 
there were tramways and earth currents; in his opinion, vulcanised 
bitumen cable should be used. the latter having been in use for 
about 10 years now, with very satisfactory results. e 

Mr. Соорив said that he had experienced very little difficulty from 
- electrolysis, and he thought that if the lead was connected to earth 
' throughout the system, very litile trouble would be met with. With 
вас to paper-insulated cabl:, he had lately cat а length of cable 
which was laid on a steep grade, and found that the oil was not 
running down hill. 


Mr. Hanvay praised vulcanised bitumen cable; he o»ly knew of 


one case of decentralisation, and that was where the cable was laid 
over a baker's shop. There would, however, ba no trouble with it if 
laid properly. 

` Mr. AITCHISON suggested that the gas and water mains were far 
more trouble to electric mains than vice versá. He remarked that 
the Eogineering Standards Committee appeared to have brought up 
the insulation of cable, and apparently the cable makers were trying 
to keep it down as much as possible. With regard to earthing and 
bonding, sometimes trouble arose from this where cables passed 
under a tramway track. He knew of an undertaking where rubber 
cable had been laid down for about 10 years, and had given no 
trouble. 

Mr. Тлүгов referred to the necessity of using insulating com- 
pounds of proper consistency. He knew of а case where a cable 
was wound round a drum 4 ft. in diameter, and, on examination, i; 
was found to be split in s:veral places due to the insulating com- 
pound being rather hard. 

Mr. РЕСЕ asked, if the temperature remained constant, woulithe 
insulation resistance also remain constant? A: result of many 
differentte:ts on jnsulation resistance, he found that if the tempe- 
rature was low the insulation resistanc» was high, and if ths tempe- 
sature was high the insulation resis ance came down very rapidly, 
also if the temperatu:e remained constant, the insulation gradually 
increased. He remarked tbat in testing electrical apparatus, a 
power test is much more feared at a high temperatare than at a 
low one. 

Mr. BRAVE R, in replying, agreed that earthing should be carried 
out very judiciously, and that every case should be considered on 
its own merits Various speskers had testified that, with V.B. 
cables, trouble had been experienced through decentralisation. It 
must be b.rne in mind that chemical action is generally electro- 
lytic action. He could not ғау, from experience, that the insulation 
resistance varied with the temperature; he took it that the speaker 
referred more particularly to dynamos and motors than cables. Не 
added that it would be well to remember tha; the results of the 
tests given in the paper were to be regarded as ageing tests, and 
were rather exaggerated ; it was demonstrated, however, tnat the 
action shown by the exp:rimeats would, sooner or later, occur. 


APPLICATION OF ELECTRICITY TO MINSB. 
В; A. C. AnDERBSON, Stud ent. 
(Abstract of Paper read at Birmingham, February 15th, 1925.) 


The author, in an introduction, points oat that compress d air, 
electricity’s only formidable rival, is not во efficient for driving as 
the latter, although it frequently plays a subsidiary part. 

Qa the choice of a sjstsm, three-phass, thou ; costly to produce 
owing to the relatively poor power fa:tor, ів the cheapest to install, 
given material and work ma iship of eq tal quality; it also appears 
to ba freest from b.eakdowa, aad sparking can be eliminated. 
Polyphase motors, however, have disadvantages for coal-catting 
work, owing to the gruat flictuations of loai. Speed variation is 
practically essential in most of the departments of mining work, 
and can accomplished very economically with direct current 
machinery. For a large scheme an alteroating system is preferable, 
bat direct carrent plant, working at 500 volts, in the case of com- 
paratively small plants. 

In discussing voltage, the author suggests that 650 volts at the 
face (the limit up to 75 H.P. for motors and transformers allowed 
by the new rules) is rather low. Generating plant, distribution and 
motors are briefl7 referred to, prominence being given to the 
experiments of Mr. Garfurih and Mr. Mountain on the chances of 
explosion with enclosed motors working in gaseous mixtures. 

The author gives pariiculars of the work of one of Messrs. Е. 
Scott & Mountain's disk coal cutters at Smithy wood colliery, from 
which it appears that during a 270 minutes’ run some 105 yd. were 
cut, the average ampers being 37 aad voltage 470. 

With regard to electrical drilling in rock, some interesting results 
are quoted from B-itish Colunbia; an 86 in. hole, 2 in. diameter, 
was drilled in 19 minutes, with an expenditure of 940 watt-hours, 
or at the rate of 655d. por ft. This compares with a m nimam ot 
54. per fs. when drillisg by compressed air or seam. Favourable 
results are also quoted for electrical ventilating, and the author 
concludes with a critical summary of tha new rales for electrical 


working ia oollieries. —2 U 


_ тала 


In the discussion which followed, Mr. JAcxsom said that where 


‘glip-ring motors were used, he recommended the use of more 


than one brush per riog, as this reduced the liability of sparking. 
A frequency of 50 cycles per sccond was usually found most 
copveniert. : 

Prof. КармлүмЕ said that he favoured electricity as a motive 
power in mines; steam and compressed air were, however, still 
largely used. Compreesed air would continue to be a formidable 
competitor to electri ity so long as tbeie was any liability to spark- 
ing troubles with electric systems, To» much stress could not be 
laid on this question. In many cases sparking might result in 
an explosion. The author had q wted 30 per cent. as an effi ciency 
figure in connection with compreased air syetems. Very old planta 
might show this figure, bat modern systems, employing isothermal 
compression combined with re-heating, had fieqaently an overall 
efficiency as high as 70 per cent. But thermal effisiency was not 
such an important consideration as simp.icity of apparatus. It was 
a moot point whether electricity or comprese.d air was the better 
system of power to use. II the maj rity of instances that had come 
under his notice, the quality of material and workmanship pat into 
electric installations in miues and collieries was extremely good. 
With respect to drilling, it was а fact that electricity had absolu ‘ely 
failed to compete with compressed air as a motive power. There 
were several electric drills, more especially of the rotary type, that 
would do good work, but they were not suitable for mines. Taney 
were mach more complicated than pneumatic drills, ard more 
costly in upkeep. He hoped that a suitabie electric drill would be 
designed. The figures quoted by the author to show the cos: of. 
coal cutting could not bs taken as reliable, as the hardness of 
coal varied considerably even in the same pit. 

Mr. REAVELL advocated air compressors, used in conjanction with 
electric generators at pit head and electric distribution t» different 
parts of the mine. This system would reduce first сові, and result 
in a greater economy of working than any other. The electric 
power might be used for all suitable work, such аз pumpiug, 
but pneumatic machinery was most suitable for coal-cutting, drilling, 
&c., and the compres:ed air for these could be sapplied by an elec- 
trically-driven air compressor through short lengths of pipe. Coal- 
cutters frequently jambed. W.th a pneumatic tool, it was a simple 
matter to cut off the air supply, withdraw the cutter, and make a 
fresh starb; but in the case of an electrically-driven machine, it 
meant the replacing of a fuse, and a consequent delay, Another 
advantage resulting from the use of compressed air was its storage 
capacity. With a system entirely depending upon electricity, the 
generating plant had to have а capaci:y capable of dealing with the 
whole of the equipment. He condemned compression at the pit 
head, as it frequently resulted in the loss of 50 per cent. of the power 
gene ated. 

Mr. Gort thought that the argu nent of economy in fuel consump- 
tion might easily bə overdone. In most mines there was a large amount 
of fuel unsuitabie for sale, which had to Ъз disposed of, and which 
the mining engineer frequently utilised hi.nself. W aolesale waste in 
pipes was consequently a minor consideration comparei with con- 
venience and economy of coal cu'ting. Many engineers also con- 
sidered that the loss due to friction in the shaft pipes, was 
compensated for by the head. Commutator s arking was largely 
due to vibration ; this should be reduced as much as possible by 
careful design. One of the troubles of electric distribution was the 
fact that is the shaft cables the core was liable to slip down the 
insulation. This necessitated a special form of suspension. A 
reference Lad been made to the running up of motors with 


[nnne CC DEC CC CC M GC DC ECC CC CC eee 
THE ELECTRICAL REVIEW. | 498 


Vol 56. Мо. 1,424, Manos 10, 1905.] 


neratc re, he wondered this was rot more frequently done. A 
point the author had omitted was the necessity cf lightning 
arrestcr:, where overhead wires were used fer lighting and power 
transm'ssion at the pit head. He instanced a case in which the 
omission of this precaution had necessitated the replacing of th 
abaft cables. | | | 

Mr. M. В. Wicp regarded the choice of system as not s:ttled by 
the question as to which was the cheapest to it stall in the first instar ce, 
but by considerations as to which system could pull out the greatest 
amount of coal with ease and safety. He found that with po. 


plants, considerably more power in motors could be put below 
ound than with ac. planta, for a given power of generator on 


surface. Again, with p.c there was no tre uble due to motors falling 


out of step and causing stoppages, when the gererator Was momer- 
D.C. motor», properly designed for secondary 


tarily overloaded. 
haulage, and a suitable reversing controller with sufficient resistances, 


constituted an electric haulage gear as flexible as а steam or com- 
There ehculd be no necessity to use a 


ressed-air hauling engine. 
briction clatch, which many electrical engineers had to do, to get 
over defective s‘arting gear, euch as liquid switches and badly 
designed controllers. Another objection to liquid atarting swit bes 
was that the liquid very sorn cvaporated, thus necessitating constant 
attention. Farther, with D.o, supposing there was a stoppage fer 
some time on a particular road, the speed could be increased coz- 
siderably, so as to bring out the ooal that had accumulated. A 
s'anda'd speed for single or double drum gears was 5 miles per hour, 
but they worked withc ut any trouble at speeds var: ing from 2 to 8 
miles per hour. With an 4.0. system tbe speed of the mctors could 
not be varied. For pumping and very large haulage, such as erg- 
less rop», main and tail with long runs, no doubt a.c. would be the 
better system. From personal «xperience, he bad every confidence 
in saying that, in most collieries the haulage could be done by elec- 
tricity, or, in very firey mires, with compressed sir from an 
electrically driven compressor placed as near as possible to the gears, 
conaistent with safcty. 

Mr. Н. M. HoBaRT, ia a written communicatior, expressed the 
opinion that beth direct and polyphsse syttems will find wide 
fields of ueefulne:8 in mining work. Ia thcse cases where the use 
of polyphase currents is most suitable, it is of paramcuct impor- 
tance to employ a low p riodicity, for it is the power applications 
which are of chief importance in mining, and any questions relating 
to the quality of the lighting, are of secondary importance. Mcre- 
over, it is & fallacy to regard the qucs'ion of lighting at low 
periodicities as offering grave d'fficulties. The lower the periodi- 
city, the lower should Ыз the voltege chosen for the incandescent 
lighting circuits, and the higher should be tke candle power рег 
single lamp ; for by these mears the carbon filament employed will 
be of sufficiently large section to be able to store the heat and 
obviate material reduction of temperature between the peaks of 
currert of successive cycles. It will necessarily follow tat tke 
luminosi' y will then be more consfant. But the chi-f desideratum, 
that of excellerce in the design and performance of the motors, is 
enormously promoted by the пзе of low frequency. This will lead 
to higher power factors loxer magnetising current, even with 
larger air gap, greater overload capacity, and also cheaper motor», 


since for a given cutput the diameters will be smaller and the 
Capacity effects in the cables will also be 


lengths greater. 
dcereased. The squirrel-cage type should be freely used, even in 


motors of large capacity. 

Mr. AnDERSON, in his reply, admitted that steam was still largely 
used, but there was no doubt that the lcsses in the di:tribution 
system were of a mcst serious character. Economy cf ccal 
cuttirg" was imp ssible with a “wholesale waste in pipcs.” 
Undoubtedly, mining engineers as a body regarded fuel ecoromy as 
of considerable impcrtance. The electrical equivalent of the ccm- 
pressed air storage system was the battery, а most convenient factor. 
It was а very difficult matter to obtain reliable comparative figures 
of coal-cuttíng performances, as the conditions cf working жеге во 
various. The replacement of fuses in connection with coal cutters 
driven by polyphase motors was of rare occurrence. Liquid 
rheostate were very good as starters; for variable speed work the 
ordinary type of regulator would be used. The advocacy (Mr. 
Hobari’) of a low frequency was very interesting, but the low vol- 
tage recessary for successful lighting would hardly conduce to the 
best economy, The system of startirg motors by running up with 
the generator, added considerably to the capital cutlay, as separate 
circuits were necessary. He agrced with the necessity of employing 


machinery of as eimple а nature as posi: be. 


TRAMWAYS PERMANENT WAY CONSTRUCTION 
AND MAINTENANCE. = 


Ву Jauss Lorp, A. M. I. C. E. 
(Abstract of Paper read at Leeds, February 16th, 1905.) 


Tais paper is based on the author's experienc”, in constructing and 
ees municipal tramways at Bolton, Accringtor, Blackburn and 
ifax. | 

After referring to the several methods of laying track, be gives it 
as his opinion that it is better to lay the metals first and the concrete 
alterwards—a practice which he always followe. The metals are 


placed on wooden blocks packed up with wedg«s to the exact level, 
about 9 ft. apart; the line is then crowed, afterwards 


at intervals of 

the concrete ig packed under the metala and tbe remainder of the 

track, to the level of the bottom flange of the rail. After two days 
blocks are taken out, and the holes filled in with con- 


tke wocden 
Crete, and the following day the whole of the crevices under the 


metals are run in with a mixture of sand and cement (1 о 1). His 
objection to packing is that men do not pack equal'y, and this 
leaves the rail slack in places, whicb, with the vibration of the bars, 


causes the setts to lift. 

The author much prefers 45-ft. rail lengths, as they are more 
readily handled, especially in narrow and steep roads ; secondly, 
there is not the same danger, re in lorg r raila, of acquiring а per- 
manent set or bog-back by sagging. In the 60-ft. rails, there are loss 
p to contend with, which also means less electrical resistance, 

ut to counteract the cost of the joints, the 45-ft. rail only requires 
one intermediate anchor, whereas the 60-ft. rail ought to have two 
to each rail, or the rail will not sit perfectly s: lid. : E 

The author gives specifications of weight, analysis and suitable 
tests for rails, He has used rails 105 Ib. to the yard on sharp 
curves with 14 in. ve, and is of opinion that tbe 
gauge on curves should be alightly less, varied according. to 

In bis experience of manganese 


the sbarpncess of the curve. 
aud crucib'e cast-3tcel points and crossings, the former has a 


longer life. Не uses 8 ft. 6 ip. points with 5 ft. tongaes and 4 ft, 
crossings, except on very sharp curves, but advises that the 
length of each tongue should be 6 in. longer than the wheal base of 
the car, во that the trailing wheels are on the tongue before 


the leaders leave. | 

In 1900 the author laid about half a mile of track on 10 in. x 
4 in. creosoted red wood longitudinal sleepers; these sleepers were 
embedded in c:ncrete and the metals screwed down with coach 
screws at intervals of 4 fl. 6 in., bat the difficulty was to kee 
tbe setts lev: 1] with the rails, owing to the slight vibration which too 
place. If it were not necessary to keep the surface of the road in 
good condition for vehicalar traffic, the writer would much prefer 
the lines to be laid on timber. | 

The life of local (Halifax) setts in busy thoronghfar@ was cer- 
tainly not more than three or four years, those next to the rail 
wearing dcwa quite 3 in. ia that time. 

The author thinks it essential that every tramway engineer should 
have an emery rail grinder. His was built by Messrs. Ames Crosta 
and Co, Nottingbam, and is fitted up with an electric motor, 89 
that it can travel and work from the overhead wire. -It is also 
provided with a 12-8 P. petrol motor, for independent working and 
with a complete set of drilling apparatus for drilling longitudinally — 


and vertically. 

Some tests made of the electrical resistance of thermit welds 
and otherwise gave the following results :— : 
| hms. 


1. Taking а solid rail 8 ft. long as a standard resistance... 000067 
2. With tkermit welded joint, without bonds, same length 000072 
3. Do. with one do. 000067 
4. Fisbplates, sole-plate and two bonds, newly cons'ructed 000079 
5. Do. after 2 years :000095 

The welded joint has a considerable mechanical strergth, and in 
a number of tests the rail has broken and not the j»int. 

The lay out of the curves has an important bearing on the main- 
tenance account; on many curves wil ich are 35 ft. radius, a new 
rail check is required at intervals of About nine months. | 


PHYSICAL SOCIETY. 


Ат the annual general meeting held February 10th, 1905, Dr. R. P. 
Glazebrook, F. R. S., President, in the chair, the report of the Council 
was read by the secretary. The number of Fellows now on th 
ro`l is 425, an increase of 7 сусг the number last year. yov 
During the year the President signed, on behalf of the Council, а 
petition in suppcrt cf a Bill for the metric system. 
The report of the treasurer fcr the year 1904 was read by the 
secretary. Additional expenditure was incurred last year, amounting 
to £115, In bringing S елсе Abstracts up to date; but the income 
from iubscriptions has increased, so that, on the whole, the position 


of the Society remains almost unchanged. 
The following officers and Council were elected for the ensuing 


year:— voc | 
President. — Prof. J. H. Poynting, D.Sc, F. R. d. S 
Vice-Presiden(s.—Those who have filled the office of“ President 
together with C. Chree, D. Bo., F. RS; H. M. Elder, M. A.; Pref. 


J. A. Fleming, M.A, D. 80, F. F. S.; J. Swinburne. 
Seeretar ics.— W. Watscn, D. Sc, F.R.S, and W. R Cooper, M. A. 


Foreign Secretary.—Piof. S. P. Thompson, D. Sc, F.R.S. 
Treasurer. — Prof. F. L. Callendar, M A., F R. S. , 


Librarian.—W. Watson, D. S., F R S. f 
ther members of Council.— T. H. Blakesley, M A ; C. V. Boys, 


Е.Б 8.; A. Campbel!, B.A.; Prof. W. Cassie, M. A.; W. E. Oroft, 

M.4.; W. Duddell; W. A. Price, M.A ; B. Skinner, M.A.; Prof, 

Е. T. Trouton, Sc. D., F.B.S. ; Prof. S A. F. White, М.А. | 
Prof. Poyntirg then took the chai", and delivered an address on 


" Radiation Pressure." 


oa 


At the meeting held February 24tb, Prof. J. Н. Poynting, F.R.8., 
President, in the chair, а paper On the Curvature Method of 
tea hing Geometrical Op'ics" was read by Dr. C V. DRYsDALE. 

Mr. R. J. Sowrer exh:bited and described“ Dr. Meisling's Colour- 
Patch Appsratue." The apparatus is spcc'ally adapted for testing 
colour-blindness, 

Mr. J. SCHOFIELD read а paper on A Method of illustrating the 
Laws of the simple Pendulum." f и 


421 


THE ELECTRICAL REVIEW. 


(Vol. 56. No. 1,424, Maron 10, 1905. 


NEW PATENTS APPLIED FOR 


— resaly for this journal by W. P. Tompson & Co., Electrical Patent 
enta, Holborn ; W.O., and at Liverpool, to whom all 
inquiries should be addressed, 


8,479. “ Electrical communications with trains whilst the same are in 
motion.“ F.Moroan. February 20th. 


8.510. Improvements in and connected with devices for preventing the 
over-charging of electric cables.“ Lanp UND BERKABELWEREE Акт. СЕР, 
(Date applied for under Patents Act, 1901, A, ril let, 1904, being date of applica 
tion in Germany) February 20th. (Complete.) 


8511. “Improvements in devices for preventing the 5 of electric 
cables.” LAND UND SEEKABELWEBKE Акт. Ges. (Date applied for under 
Patents Act, 1901, April Ist, 1904, being date of application in Germany.) 
February 20th. (Complete.) 


. " Improvements ín apparatus for 8 electric reactions in gases 
by aid ot electric arcs." К. BiRkELAwp. (Date applied for under Patents Act, 
i 1, MT 20:h, 1904, being date of application in Norway.) February 30th. 
Comp e „ * 


| ow % Sectional system for third or electrified rail on electric railways.“ 
J.Rzkp, February 31st. 


8,558. '" Improvements in fuse heads for electric blasting." Е. RENDER. 
February 2186. (Complete.) i 


563. Improvement in electric arc lamps.” A. EcxsTEIN and A. E. AXGOLD. 
ruary 21st. | 


8,507. '' Improvements in fog and ordina signalling Го: steam and electric 
railways and the like.” J. J. MUNRO and T. Соммок, ebruary 215%. 


8.568. Trolley charge guide for electric tramway сагв." J. STEWART. 
February 218. 


8,573. ''Improvements in electrical means for starting prime-movers 
for electric generators and controlling the current.“ А. W. SCLATER. 
February 2)st. 


8,501. “System of sparking plug for internal combustion engines.“ L. 
BOULE». (Rate applied for under Patents Act, 1901, February 22nd, 1904, being 
date of appiftaticn in France.) February 21.4. (Complete.) 


8,504. “Improvements in and relating to the transmission of electrical 
energy ошап space for the pur of wireless telegraphy and the like. 
‚А. Автом. February 21st. (Complete.) 


8.604. Imi rovemente in and relating to prepayment attachments for 
electricity meters.” R. J.J. Swan. February 2186. 


8,614. "Improvements in trolley heads employed in electiical traction.” 
O. E. FRANCE. February 2188. 


8,016. “Improvements in fuses for electric current circuits." E. F. Mox and 
Р. H. Bas8TiE. February 21st. 


8.685. Improvements in and relating to ships’ telegraphs and like signalling 
devices." С. CorLEATTI. February End. (Complete.) 


8,688. ‘Improvements in or relating to electric warp-stop motions for looms 
for weaving warping machines and the like." C. H. WRITING TON. (F. M. 
Armstrong. United States.) February nd. (Complete.) 


8,719. “Improvements in and connected with X-rays and high - frequer ey 
unpparrtus.“ D. В. SELKIRK, W. W. Scorr and W. Cuvsin. February 28rd. 


9,726. Imi rove ments in or connected with electric wires." А. E. PATRICK. 
February 23rd, 


8,759. An electrical railway signal.” V. C. BApors. February 23rd. 


8,762. “Improvements in and relating to electrical circuit breaker 
mechanitm.’ W. Е. Barton. February 28rd. 


8,784. "Improvements in or relating to wireless telegraph detectors, and 
telephone electrophone and like receivers." Н. А. Сстмоне. February Ard. 


8,795. “Improvements in the eleotric lighting of railway and tramway 
carriages.” J. Srone & Co., LTD., and J. R. QuaiN, February 23rd. 


8,798. "Improvements in accumulator batteries." J. Stone & Co. LTD., and 
J. К. Quain. February 28rd. 


8,814. “Improvements in the structure of accumulator cells.” 
February 23rd. 


8,815. “Improvements in electric potential indicators.” THE BRITISH 
TRoMSON-HocsroN Co., LTD. (The General Eleciric Co, United States.) 


H. LEITNER- 


February 23rd. 

3,816. “Improvements in ani relating to gearing especially spplicable to 
power operated electric switches." Тнк British THonson-Houston Co., 
‚тр. (The General Electric Co., United States.) February 28rd. 


‚ 8,529. “ Improvements in and relating to electrical ignition devices for 
internal combu:tion engines.” J. A. Сок. February 9£rd. 


8,880. ‘‘Improvements in and relati/g to electrical ignition devices for 
internal combustion engines.“ J. А, Corr. February Ard. 


8,855. " Improvements connected with the starting, reversing, accelerating 
and stopping of electric motors.” E. В. W. Moore and W. B. BENNITT, 
February 24th. 


. 8,857. '"Crntrolling devices for electric motors." W. FAIRWEATHER, (Diehl 
Manufacturing Co., United States.) Febraary 24th. 


3.877. An improved electria incandescence reading lamp.“ 
iJ. Pintsoh, Germany.) February 24th. 


8,885. Improvements in electric trolley harps.” J. Hkw:LEx. (Date 
applied for under Patents Act, 1901, May 6th, 1904, being date of application in 
Gaited States.) February 21th. (Complete.) 


3,04. ‘ A new or improved accumulator plate.“ Е. V. Grarze. February 
Meh. (Complete.) | à 


8,899. “Improvements relating to motor-meters for continuous and alter- 
nating electric currents.” W. KosTERMANN, February 24th, 


3,912. “improvements in the manufacture of filaments for incandescing 
electric lamps. J. H. CrawForp. February 24th. 


3,918. ‘Improvements relating to apparatus for enabling telephonic and 
F to be transmitted over the same line.“ C. Turcni and 
E. Бисик. (Date applied for under Patents Act, 1901, April 2nd, 1904, being 
date of application in Italy.) February 24th. (Complete.) . 


4918. " [mprovements іп and relating to electric fans.“ 
"Tmowsox-HocosroN Co., LTD. 
February 24th. 


2.957. An improved apparatus for the automatic ignition of gas; gaseous 
mixtures, ог the like by means of an electric current." G. HILL. February 
25th. (Complete.) PET 


ao ‘Improvements in electricity meters." Н, T. Brown. February 


O. Imray. 


3,978. “Improvements in electrical alarm contacts for. door locks.” R, 
BLEssiN, February 25th. E 


5,979. “Improvements in supporting devices for electric corduc*ors." В. J. 
Jones. (Date applied for under Patent« Act, 1901, March lith, 1904, being 
date of application in United States.) February 25th. (Complete.) 


3,994. ‘* Improvements in, or relating to, electrical troughs, co its €i 
like." J.J. Bare. February ?5th. d ghs, conduits or the 


attached to the first thread and to a pulley or drum oarrying & 


THE B 
(The General Electric Co., United States.). . ИСТУ carboa is preferably made with a bead piece in which are made holes 


EXPIRING PATENTS. 


WE are informed by W. P. Thompson & Co. that about £60 complete applica- 

tions for electrical patents were filed in the year 1891. Only 98 of the patents 

ишед on these applications have been maintsined for their full term, viz., 

33 and baing of considerable value, we give short abstracts of them 
elow :— 

647. Н, H. Lake. (E. Westen.) January 18th, 1691. Relates to instruments 
in which a move ble coil is so suspended in a magnetic field that it moves 
axially and also rotates about its axis when the circuit is completed, one form of 
which consists of а permanent magnet with bert radial arms connected with 
pole-pieces, between which is suspended a coil; the latter is carried by a 
вр spring, to which is attack ad an index. When the current passes the coil 
moves in a vertical direction, and by reason of the spiral spring suspension, also 
tuins ax . The form of the magnet may be modified, and an e'ectro-ma net 
may be used, the coils of which are in series with the movable coll. | 


4,757. T. L. Wittson March 17th, 1891. Aluminium and other meta's 
are extracted by subjecting the ore to the heating effect of the electrico arc. In 
а suit.ble form of apparatus the ore or material to be reduced, such as 
cotundv m or precipitated a:umina, is placed in a carbonoruocible. The crucible 
is then placed in a chamber and rests on a oarbon block in connection with а 
dynamo. A lid is then placed over the cracible аса chamber. A carbon rod 
is inserted thr:ugh an aperture in this lid, and the current passed. Powdered 
carbon is mixed with the ore or passed in through an opening to combine with 
the oxygen. In producing alloys, ec pper or other metal is rst placed in the 
crucible and the ore on the top. The copper is melted and alloys with the 
reduced aluminium. 


4,860. Н. HowaRp. March 18th, 1591. Relates to electric apparatus for 
heating or welding metals. The carbon or pencil and the work, between which 
the electric arc is formed, are operated so as continuously to alter their relative 
positions, both ee e and transversely. The carbon is mounted in an 
eccentric holder on the shaft driven by suitable gearing from an electrc - motor 
or other source of power. The shaft is supported in a carriage reciprocated by 
a аск те аго mechanism, consisting of а pin оп a wheel sotuating a slotted 
link oonnected by а rod to a standard cn а carriage. The shaft may be raised 
and lowered by a hand-lever provided with st ps for lating the position of 
the carbon above the work. The oylinder or tube to heated is clamped by 
pivoted rods and screwed links to a support carrying the anvil ander a hammer 
or press, and Llook of refractory material under the carbon. The press, 
hammer, &c., are operated by an electromotor or by other means. The car- 
riage is movable on rails. A sheet of refractory conducting materis! may be 
placed between the carbon aod the work. For melting, the metal may be 
enclosed in a bex of carbon or other refractory conducting material. . 


5,167. Е. E. ELMORR and А. 8. ELMORE. March 99rd, 1891. Pipes and tubes 
made by electro deposition are formed on mandrels of electrolytically-pre pared 
metal tubes. The mandrel is fi.st straightened and trued and afterwards 
exposed to the air or toa sulphide solution to prevent the adhesion of the 
deposited metal. After а slight dep sit has been made it is expanded by bur- 
nishing except at one end, or a thin mandrel may be employed from which the 
air may be exhausted on completion of the deposit; the maudrel also may be 
charged with compressed air, which is finally allowed to escape. 


4,962. F. R. Lucas. March 19th, 1991. Relates to an apparatus for applyin 
а serving of yarn toa rope or cable, especially to splices in telegraph oabler. 


_ 5,406. H. С, Josson. M rch 26th, 1891. Relates to a method of attachin 

insulators to telegraph poste. The crose-arms of telegraph posts are formed o 

channel iron or steel, and are seourcd to the posts by bolts. Distance pieces 
may be employed between the flanges of the channel-shaped arms. The stalke 
or supports for the insulators are insulated from the arms by washers of glass, 
china, &с. In one form, the lower washer is extended upwards through the arms 
as a tube, and a lath of wood, &., is placed along the top of the arm. 


J. Mason, J. Mason and W. В. Copner. April 7th, 1891. Relates to 


5,958. 
treads of the type detcribed in specification No. 16,053, a.D. 1490. A rolled or 


stamped bard metal backing, with ribs turned back by a seoond pair of ro.ls or 
stamps, receives a soft nor- lipping ma erial of lead, tarred rope, or the like, 
which is compressed by passing the plates through rolls or under stamps. In a 
mcdification, а casi-metal plate receives the flling or packing, which is 
retained by staples or headed studs. Ribs may be formed underneath the plate 
for the purpose of strengthening the plate, or for forming a key when laid ona 
cement or concrete foundation. 


ö 

8.227. W. P. Тномгвом. (H. O. Tudor.) May 18th, 1691. The plates ог 

electrodes are provided on both sides with grooves, ridges, or projeotions 

crossing and intersecting each otber in any desired direction. The plates may 
be made up of parts united at their extremities by solder or otherwise. 


8,784. 8. EversHep and A. E. G. RicHARDSs. May 26rd, 1891. Relates to order 
or alarm apparatus for ships con tracted in such a way that the transmitter is 
merely a resistance switch, while the receiver consists essentially of two electro- 
Magnets, A, B, the resultant magnetic field of which is changed by the trans- 
mitter, во as to rotate а m «gnet, r, which places itself in he resultant magnetic 
field. A pointer moving over & dial, is operated by the magnet P. As many, or 
twice as many, orders can be transmitted as there are resistances in the trans- 
mitter. The magnets, a, B, may be fixed while the magnet, F, rotates, Or vice 
versa. The pointer may vibrate between certain angles, or may be made to 
completely rotate. The sensitiveness of the apparatus may be inoreased by 
magnetising the magnet, F, by additional magnets. The arrangementof circuits 
&c., corresponding to those of a Wheatstone’s bridge for use as a steering tele- 
рэр: Two resistances, н!, в“, are connected through resistances, P, Iz, to & 

attery, &c., so that equal currents pass through both resistances, Rl, вз, The 
tiller, or helm, is connected to а switch, and a hand-switch is connected to the 
switch through two galvanometers, When the switohes are in agreement, that 
is, when the tiller is set in accordance with an order, there is no current through 
the galvanometers, but if the hand-switch be moved, the electric balance ís dis- 
placed, as shown by the ga'vanometers, until the heim has been set in agree- 
ment with the order. Another arrangement of reply, or tell-tale steering- 
telegraph, may be used. 


11,896. R.J.P.Corrancin July 18th, 1891. In buildings or the like made 
with an internal metal skeleton of wire netting or lattice-work, tubes are con- 
nected to or placed in the skeleton to form conduits for electric conductors. In 
воше cases the skeleton itself may form а conductor, the cement, &c., of the 
wall forming the insulation. 


12,117. E. Hantmannend W. BRAUN. July 16th, 1891. Relates to thermal 
current meters, in one form of which the current to be measured passes through 
& wire stratcbed between two fixed points and attached to one end of a thread 
or other flexible body, the other end of which is fixed; a second thread is 
inter and a 
counterweight of equivalent spring which causes a movement of the pointer 
when the wire is heated and expanded by the passage of the current. 


12,405. H. H. Lark. (Lacombe & Co.) July 24th, 1891, Relates to terminals 
or connections $9 carbon plates or electrodes for electric batteries. The 


бт cavities. In the tran, verse hole is a nut into which a screw-threaded stem 
screws after passing through a tole which passes down the middle of the head 
piece. А lock-nut or back-nut further serves to retain the sorew-threaded 
stem їп place. A conductor is secured to the carbon plate by а terminal, 


13,124. H. Howarp. August 156, 1891. In heating and welding by the elec- 
tric arc, when the woik forins one pole and a pencil the other pole, the work 
is heated by radiation from a resistance interposed in the conductor leading 


. from the source of electricity to the work or support on which the work rests. 
A conductor from the pcsit.ve pole of the battery, &c., is attached to a metal 


clip resting on an insulating block. А rod of carbon or other comparatively 
bad conductor is held in the clip, and a second clip at the end of a metal bar is 
connected electrically to the work or support. Under the rod of carbon is & 
jacket of asbestos nr other refractory insulating material. The pencil is con- 


. nected to the ne ati /e pole of the battery, dc, 


(To le continued.) 
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No. 1,425. 
ECONOMY IN CENTRAL STATIONS. 


AN inspection of electric power houses impresses us with 
а conviction that many station engineers lack a sense of 
proportion, Опе may find in the tis“ rooms of such 
stations expensive apparatus, such as the Kelvin balance, 
or high-grade test-tables fully equipped for accurate 
determinations of electrical losses wherever and when- 
ever they may be found, but in no test-rooms in which 
we have yet been have we noticed any apparatus for the 
approximate analysis of the coal used in the station, even to 
the extent of а good chemical balance. Thcse station engi- 
пєегв who have been interrogated as to the reason of this, 
either state that a coal analysis lies outside the scope of an 
engineer's attainments, involving too much delicacy of 
manipulation, or point to the fact that they use some type 
of automatic carbon dioxide recorder for their flue gases. 

As regards the latter, such automatic appliances are useful, 
in a limited sense, simply as far as, and no farther than, the 
proportion of carbon dioxide in spent gases indicates what 
has occurred in that complex process known as combustion. 
But to call the record of such an apparatus anything more 
than an approximate indication of the steam-raising per- 
formance would be folly. As regards the former apologists, 
it is surely possible for a man who can take delicate galvano- 
metric readings, and manipulate a Kelvin balance, to also 
make a few simple weighings in a chemical balance. 

Possibly it is awe of the muscular strength of their assistants 
which induces many station engineers to adhere to the Clark 
test for their softened feed water—a process involving 
violent and prolonged exertion on the part of the operator— 
to the more exact and scientific Hehner test, The examina- 
tion of an oil for acidity and adulterants is not in reality 
very difficult, yet many engineers will prefer ta buy a cheap 
grade of oil and “see how it works” (to the enlargement 
of station maintenance costs) rather than expend a little 
time and money in equipping themselves for ae testa on 
samples submitted to them. 

The attitude adopted by such men, of eagerness to obtain 
the last percentage of electrical efficiency, and childlike trust 
in the contractor as regards fuel and oil, which may cause 


. relatively large losses, is inexplicable, unless we admit that 


the education of our engineers, as regards commercial 
chemistry, has been woefully neglected. This is all the 
more regrettable, for the reason that the struggle for supre- 
macy between gas-producer and steam-boiler stations—a 
fight in which commercial analyses of fuel will take a 
prominent position—appears to be now not far distant. 

It is rather doubtfal whether many station engineers 
will be able to avail themselves of the assistance of skillsd 
chemists for the periodical analysis of feed water, flue gases, 
&c., as advocated by Messrs. Booth and Kershaw, but 
there is no reason why greater attention shou'd not be paid 
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by the engineers themselves to the chemical problems entering 


into their everyday work, problems which the station engineer 


has already had little difficulty їп mastering, where the 
necessity has been sufficiently appreciated, 

A careful study of economy in central stations by scme 
of our leading engineers bas resulted in a good deal being done 
during the past few years in the direction of adapting plant 
for dealing with variable loads in the most economical way, 
by departures from common practice which have enabled 
results to be obtained that were little dreamt of years ago. 

Thus, in direct current stations we have the automatic 
reversible booster, which, in conjurction with a battery 
of sufficient size, enables the generating plant to run 
almost continuously at a point very near that of its maximum 
economy, and this in spite of extremely fluctuating loads 
outside the station, which would ctherwise militate against 
economy in working. 

Tuke, for instance, the small station at St. Helers in 
Lancashire—the nursery of the reversible booster — which 
was able last year to generate over 2,000,000 unita with a 
total plant capacity of only 1,840 KW., and with fuel coste, 
after making a fair allowance for the assistance obtained from 
the refuse destructor, of only 2d. per unit, the works costs 
being kept down to *56d. per unit. This station affords 
a good example of a fluctuating load dealt with on 
economical lines. : 

The possibility of burning ordinary bituminous coal in 
boiler furnaces without the production of smoke has been 
demonstrated in practice by Mr. Miller, who, we believe, 
was the firet to carry out on scientific principles, the setting 
of water-tube boilers at Wocd Lane station; the chief 
difference in the setting consisted in raising the tubes some 
3 ft. above their ordinary position over the grate, thereby 
allowing room for a larger combustion chamter between the 
grate and the boiler tubes. 

In this way ordinary bituminous coal can be burnt without 
producing smoke, the most practical proof of which lies in 
the fact that it has been possible at Wood Lane to dispente 
. witb the scrapers on the Green economiser, the exhaust 
gases heing free from soot and dust. Moreover, a coal 


` 


consumption per electrical unit is obtained which con- 


stitutes an excellent record for a lighting station. 

To: be able to generate a Board of Trade unit for a coal 
consumption in the neighbourhocd of 3b. of small 
Nottinghamshire coal, when taken over several days’ working, 
implies close attention to the principles of combustion, and 
to the most fruitful sources of loss usually present in 
stations catering for variable loads, which are only too often 
ignored. 


Electric 
Train Lighting. 


JUST as gas lighting was a great advance 
upon the miserably crude and ineffective 
oil-lamp system which for so many years was patiently 
endured by the traveling public, so the adoption of 
electricity for railway train lighting has proved а vast 
improvement over gas. Not only is the light steadier and 
brighter, but it is also infinitely safer. No better example 
of the importance of the latter quality could be asked for than 
the recent dis:s*er on the Midland Railway, when to the 
anguish of wounds and fractures was added the greater 
horror of a fierce conflagration. The immediate cause of 
this was the gas lighting apparatus; had electricity been 
used the fire would not have arisen, and the injured 
passengers might have been removed without undue haste, 
and in perfect safety from burning, one of the most 
horrible forms of death. 

As for the cost of the electric system, this must be com- 
pared, not with the bare coat of the gas lighting installation 


on a train, but with the whole cost, which includes that 
of the numerous gas generating plants and depóta for 
charging the reservoirs; similarly, in comparing the run- 
ning costs of the.two systems, allowance must be made 
for the labour required at each of these depdts, and 
for the cost of maintenance of the latter, as well as 
of the apparatus installed on the trains, Further, due 
account must be taken of the improved lighting obtained 
from the electric system. Only under these conditions can 
a fair comparison be made. As for the cost of maintenance, 
this is & surprisingly small amount when modern apparatus 
is employed. This will be realised when we refer to the 
interesting experiment ‘which is being undertaken at the 
suggestion of the makers of the electric apparatus, on опе 
of the British main railways—namely, that of sealing up 
the battery and dynamo for a period of no less than three 
months, during which the lamps will be constantly in 
regular operation! We hasten to add that this is not a 
normal condition. The apparatus ought to be inspected 
certainly once a week—but the fact that so drastic a test 
can be confidently accepted by the makers, whose system 
is described elsewhere in this issue, speaks highly for the 
merits of modern train lighting equipment. 


Like the Rating of Machinery Bill, the 
Trades Disputes Bill, which has for its 
object the amendment of the law relating 
to trade unions, bids fair to become a hardy annual." It 
was introduced to the House of Commons once more on 
Friday, March 10th, and the second reading was passed by a 
large majority. It must not be thought, however, thai the 
fact of its passing the second reading ensures its safe 
passage through the House, Last year the second reading 


The Trades 
Disputes 
Bill. 


was passed by a considerable majority, yet the measure 


never became an Act of Parliament, 
probably awaits it this year. 

It is obviously а bad Bill introduced at the wrong 
time. А bad, Bill because it aims at the subveraion of 
certain well known principles of the common law ; introduced. 
at the wrong time, because a Royal Commission is now 
inquiring into the whole state of the law affecting trades 
unions, and has not yet issued its report. Let us see what 
Mr. Whittaker, and those who support him, demand in the 
way of legislation. Clause J. provides that :—“ It shall be 
lawful for any person or persons acting either on their own 
behalf, or on behalf of & trade union or other association of 
individuals registered or unregistered in contemplation of 
ordering the continuance of any trade dispute, to allow for 
any of the following purposes at or near a house or place 
where a регкоп resides or werks or carries on his business, or 
happens to be:—(1) For purpose of peacefully obtaining 
or communicating information; (2) for the purpose of 
peacefully persuading any person to work or abstain from 
working. The object of this clause is to legalise picketing 
—to declare in effect that peaceful persuasion shall be 
lawful, Once the law were declared in that sense who 
would be competent to draw the nice distinction betseen 
peaceful persuasion and intimidation? The second clause 
demands an alteration of the law of conspiracy, while the 
third, which is, perhape, the most insidious of all, requires 
that :—“ An action shall not be brought against a trade 
union or other association aforesaid for the recovery of 
damage sustained by any person or persons by reason of the 
action of a member or members of such trade union or 
other association aforesaid. The danger of a clause of this 
kind should be obvious even to the most advanced trade 
unionist. It appears to demand that a trade union acting, 
as it can only act, through the medium of a servant or 
sme of its members authorised in that behalf, shall be 
entirely immune. As well might the Bill provide 
simpliciter, that the Taff Vale case be reversed: However 
much we may disagree with the objects of this measure, we 
are not surprised at its being put forward by those who take 
the part of the trade unions in the House of Commons. 

The effect of the recent cases in the courts has been truly 


The same fate 
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remarkable. Facts disclosed at a recent meeting of the 
National Free Labour Association serve to emphasize this 

int. During 10 years prior to the recent cases which 

ave во altered the state of the Taw, the Association found it 
necessary to expend a sum of no less than £280,000 in 
protecting its members from, violence and intimidation. 
Since the law declared that trade unions could be sued the 
acts of intimidation which led to this expenditure appear to 
bave diminished to the vanishing point. | 


THAT we have ‘several thousands of 
miles of canals in this country, and that 
they are of very little use, is now becoming known even to 
the man in the street, though he may not know tbat the 


Canal 
Revivification. 


present deplorable condition of our canals is largely due to. 


the railways, which either got control of them entirely, 
or got control of such portions of them as practically to 
put into their hands the power. to ruin the remainder. 


We are again reminded of these matters by the passing 


of a new Canal Bill by the Prussian Parliament, 
a measure calculated to do an immense service to 
German industry. The new Bill contemplates the addition 
of several waterways to the existing routes of Central 
Europe, but its primary object is to make a teaport of 
Berlin by means of a ship canal from Stettin; thus 
Berlin will be accessible to large cargo steamers. 

We have previously referred to the efforts of the Belgian 
Government in respect of its small and great canals. 
France again has a good system of inland navigation. 
Meanwhile, in England we have allowed what should be 
our cheapest means of transport to be filched from under 
our eyes. 

Mr. Lindley, the president of the Junior Institution of 
Engineers who is an English engineer practieing in Ger- 
many, referred at the recent annual dinner to German progress 
in harbour work, and it was clear that he attached import- 
&nce to the subject of canals, He called attention to the 
Port of London and its comparatively feeble prog ess as 
against the ports of Hamburg or Bremen. It is curious, 
too, how in Belgium, where the railways are so largely owned 
by the State, there is no fear of canal competition. 

It is much to be hoped that Chambers of Commerce and 
traders generally, both individually and in a collective capa- 
city as aseociations, will tske up the question in earnest and 
realise how very much depends on the revivification and re- 
establishment of our canal routes on & sound basis, and of 
dimensions as to waterways und locks to accommodate 
traffic beyond their present capacity. To-day, even such 
canals as once were of fair size are silted up by the accumu- 
lated mud of half a century of neglect and animosity. Our 
canal system requires to be considered as a whole, and not 
to be patched up in bits; and the substitution of electric 
haulage for the present inadequate methods of handling the 
traffic is sine тий non. Mr. B. H. Thwaite, in his recent 
paper before the Society of Engineers, estimated that the cost 
of bringing our canals up to date and electrifying them on the 
Thwaite-Cawley system, which it will be remembered has 
been several times under notice in England, would be some- 
where about twenty millions sterling. This, it is estimated, 
would leave several millions for working capital. 

At the Society of Engineers’ meeting there were one or 
two railway sympathisers present, but their best endeavour 
was to explain that the canal position was due to natural 
_ causes, an explanation which was supported by reference to 
Belgium as a flat country suited to canal construction. 
But they forgot that of 6,000 tons pass up several locks to 
Manchester, and there can be no possible doubt as to the 
effect of this great enterprise upon the trade and pros- 
perity of the South Lancashire district. 

Mr. Thwaite had on exhibition at the meeting mentioned 
а model of his canal traction system, showing that even under 
the emallest bridge of a canal such a system can be installed, 
and the tractor can run through the bridge without even 
preventing the passage also of a horee. 


THE LEITNER-LUCAS SYSTEM OF ELECTRIC 
TRAIN LIGHTING. | 


WE have recently had the opportunity of inspecting a new 
system of train lighting by electricity, which has been for 
some time past under trial by leading British and foreign 
railways, and presents many features of exceptional novelty 
and interest. This system, which is styled the “ Leitner- 
Lucas,” has been designed with a view to meeting all 
the requirements of modern train lighting, and the 
absolutely automatic and reliable nature of the apparatus, 
without the necessity of constant attendance, i8 being 
demonstrated in a striking manner on some English rail- 
ways by the test of sealing up for three months the com- 
mutator cover and oil-well of the dynamo, and the tray in 
which the accumulator battery is carried. | 

The Leitner-Lucas system is applied to independent 
single railway coaches or groups of coaches, and is thus 


` distinguished from systems that have endeavoured to 


light trains by the employment of a steam-driven dynamo 
on the locomotive. The system, which is patented in Great 
Britain and abroad, consists of a variable-speed dynamo and 
automatic switch, and a single battery of accumulators. The 
voltages for which stock equipments are furnished are from 
16 to 48 volts. The usual voltage employed in England 
is 24 to. 25 volta. 

The dynamo is usually suspended under the carriage 


frame, and driven from one of the carriage axles. An 


automatic switch cuts in the dynamo to charge the battery 
when required, ard cuts out the dynamo when necessary, 
as, . 9., when the train is stopping. The auto-switch may 
be placed in any convenient space inside or underneath the 
coach. The battery of accumulators consists generally of 
12 cells (for 24—25 volts), and is carried in a tray under 
the carriage body. 

The owners of the system are the Accumulator Indus- 
tries, Ltd, of Woking, who are also the actual manu- 
facturers of the accumulator batteries. | 

The dynamo may be driven by belt, chain or gearing. 
The basic principle on which it has bren designed is that 
it shall, in conjunction with an accumulator battery, give 
an output of a constancy suitable to the battery within the 
widest limite of speed. Thus, machines have been made 
with a range of from 400 r.p.m. to 3,000 r.p.m., and were 
it not for the mechanical difficulties arising from great 
speeds, there is no reason why the range should not be as 
great as 1—15. In practice, the dynamos are generally 
arranged to excite and cut in” at about 500 r. p. m.; their 
normal speed under working conditions rarely exceeds 1,500 
to 1,800 r.p.m. It is foreign to the principles of this 
invention to employ any mechanical devices such ав а 
slipping belt, slipping clutches, automatic speed gears, &c., 
or auy electro-mechanical devices which by means of resist- 
ances inserted in the field circuit weaken the latter as the 
speed or output increases, and finally, this system does not 
employ any separate motor-driven boosters ог exciters. 

The Leitner-Lucas dynamo is entirely self-regulating 
in its own windings. Referring to fig. 1, p. 428, с and D 
represent two armatures mounted on the same shaft. с is 
the main armature, and D is a subsidiary and very small 
armature, which may be termed the **demagnetiser." с? is 
the shunt field of comparatively low resistance exciting the 
field magnets of the armature G, and G! is a reverse-com- 
pound or negative series field winding; di and G?, when a is 
furnishing current, are, therefore, differential. G? branches 
out at (2) into two paths, viz., р! and E; р! continues 
through D, and forms the series winding of the demag- 
netiser field, of which р? is the shuut winding. The 
second path for the continuation of d:, namely, E, is a 
resistance having a marked positive temperature coefficient, 
such as iron wire, preferably in the shape used for Nernst 
lamp resistance: of which several are put in parallel. 

In whichever direction the shaft carrying armatures 
G and р may be mechanically revolved (а reversing device 
makes the correct changes of contact), the current generated 
by d has the tendency to drive D in (he same direction, as a 
high-speed motor. When the shaft is revolved slowly the 
back E.M.F. of р will be small, the potential difference 
between (2) and (1) will not be great, and the choking 
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effect of E will be slight. Therefore the two paths still i emain 
реса open to the field current passing through 02. As, 

owever, the speed increases, the back E. M. F. of р and the 
potential] difference between (2) and (1) increase, and there- 
fore less and less current can through G?. At a œr- 
tain still higher speed the back E.M.F. of p becomes equal 
to the potential difference between (2) and (1) The 
“choking effect” of E is now considerable, and at still 
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The shunt field winding р?, for the demagnetiser ” arma- 
ture D, is in series with the resistances F, which consist of 
two to four ordinary incandescent lamps in parallel. Their 
function is to act on the field D?, by virtue of their negative 
temperature coefficient, which brings it about that any rise 
of voltage in the main circuit increases more than propor- 
tionately the field р?, and therefore increases the checking or 
choking-back effect of p. 
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A, Battery positive dd ): B, Battery negative (—); c, Armature of automatic cut -in and cut-out switch ; ci, Series coils of automatic switch; c?, Fine wire of 


automatic switch. 


These coils are short-circuited through series windings, when generator is cut in, that is, when it charges the batte 


. сз, Relay 
controlling auto-switoh ; р, Demagnetiser armature mounted on same shaft as о; рі, Demagaetiser series field; р?, Demagnetiser shunt аа“ E, Thin: 
iron wire lamp resistance to react on generator field circuit by reason of its marked positive temperature coefficient; r, Carbon lamp resistance 
(negative temperature coefficient resistance), ia series with p?; 5 armature; 01, Generator series, wopnd in reverse direction to 2; 


9?, Generator shunt fleld.— shows direction of current; n, Fuse 


generator shunt field cirouit; 1, Main fuse. 


Р. 1. 


increased, and, as a matter of fact, very high speeds, not 
frequently attained in practice, D acts as a reverse compound- 
wound generator, putting a feeble current through Е and 
still further increasing the choking effect of E and enfeebling 
GJ, It will thus be seen that as the speed increases the 
generator field с? decreases, and the output of d remains 
practically constant over a great part of the curve, which has 
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It will be seen that by means of E and ғ the output of 
the dynamo may be adjusted to any desired amperage within 
the limits of the safe carrying capacity of the armature 
winding in G ; the less the resistance E the greater the out- 
put of the machine, and the less the resistance F the less 
the output of the machine. Also, by suitably varying the 
relative resistances of Е and F, short range output curves, 
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A, Battery positive (+); в, Battery negative (—); c, Armature of automatic eut- in and cut-out switch; сі, Series coils of automatic switch; c?, Fine wire of 


automatic switch; с“, Relay to connect cut-out; р, Demagne 


tiser armature mounted on same shaft asc; рі, Demagnetiser field coils carrying maia current; 


E, Iron shunt to vary output of machine; o, Generator armature ; o!, Series wire carrying lamp current; d“, Generator shunt field; н, Fuse in generator 
Fra. 2. 


shunt field circuit; ——} Direction of current; ; 1, Main fuse. 


actually descending characteristics to any desire degree above 
а certain maximum speed. 

The reverse-compound winding с! also acts in а regu- 
lating sense to safeguard against excessive current being 
generated. It should here be noted that a discharge from 
the battery into the dynamo, even if it, could occur for longer 
than momentary periods, would not reverse, but only confirm 
the correct polarity of the fields, as с! would then act 
together with a , and the machine would constitute а com- 
pound-wonnd motor. 


and curves with a peak at the average speed of any train, 
falling off rapidly on the higher epeeds, can readily be pro- 
duced. These latter advantages or refinements cannot be 
attained in a variant of the Leitner-Lucas dynamo, the 
somewhat simpler connections of which are represented in 
fig. 2. In this arrangement the current in the shunt winding 
G* of main generator armature G passes direct through the 
* demagnetiser " armature D and has no alternative path. 
The main current from с does not pass through a reverse 
compound winding, but going straight to the accumulator 
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battery a—B, returns and branches out into D! and E, and 
goes back to D and a. D! forms the sole field winding for 
the demagnetiser armature D, which, on being revolved, 
reacts on с? by means of counter E.M.F. in very much the 
same manner as described before. Е is a stout iron wire. 
Any rise of current in G produces a rise in the magnetisation 
(which is low) of the field, of which р! is the winding, and 
thus, through D, this rise in @ is instantly connterbalanced. 
E, having a marked positive temnerature coefficient, shunts 
more (or less) current through р!, and thus enhances the 
desired effect very greatly. By making Е of low or of high 
resistance. the output of the machine can be fixed at a high 
ог low value according to desire, without affecting its self- 
regulating qualities or its speed range. The series winding 
ol, which iu fig. 1 was a reverse compound winding, is in 


Fie. 3.—LsrrTNEB-LvOAS Dynamo. 


fig. 2 in series with the lamp circuit, in such а manner that 
should the residual magnetism of the fields have been lost or 
reversed, the mere fact of switching on the lamps will give 
an initial excitation to the fields with the correct polarity. 

As regards the brash and reversing gear, it has been found 
in practice that even with the best carbon brushes a fixed 
no lead” position does not give good results. The brushes 
are accordingly mounted on a rocker which is automatically 
revolved through the correct angle by an ingenious arrange- 
ment when the direction of rotation of the dynamo is 
reversed. With such an arrangement, any desired forward 
lead can be given for either direction of rotation. 


Fic. 4.—ComMPonEnT PARTS oF Dynamo. 


An automatic switch c is shown iu each of the figures 
mentioned above. As soon as the dynamo has reached the 
requisite voltage, which must be superior to that of the 
battery, then c, which is a small н armature with a lever 
attached thereto, revolves through a few degrees, and estab- 
lishes the contacts at (3). The action of this switch 
is controlled by the relay c*, which is connected in 
parallel with the fine wire coil c? of the automatic switch, 
across the terminals of the generator. When the voltage of 
the latter attains a sufficient value, the relay attracts ite 
armature, placing the coil c? in series with the dynamo and 
battery ; but if the battery E.M.F. is higher then that of 
the dynamo, the effect is merely to Aold the switch open. As 


soon as the dynamo E. M. F. becomes the greater, the current 
in c? is reversed, and the switch closes. This, it will be 
seen, allows coil c! to short-circuit с?, and c! continues to 
hold the switch “in” until the dynamo no longer sends 
current through the battery. When the switch opens, 
however, the relay continues to hold up, avd the switch is 
forcibly held open until the dynamo voltage falls во low that 
the relay armature drops. For this to happen the dynamo 
voltage has to drop to about one-fourth of the cutting-in 
voltage of the H armature, c, and one-half of the “on” 
position of the relay c*. Then, though the contact lever is 
no longer forcibly held off by current, it remains in the 
“off” position until c*, c? and c are again energised. The 
automatic switch, it will be noticed, is of the differential 
буре, its action depending upon the difference in voltage 
between the dynamo and battery ; the object of the relay is 
to cut out the switch when the dynamo is at rest, and thus 
prevent waste of energy. 

The illustrations, figs. 8 and 4, show the dynamo iteelf, 
and the component parte thereof. The dynamo is slung 
beneath the bodv of the coach, and is usually driven by belt, 
wivhout slip. On the occasion of our visit to the works at 
Woking, а complete set of the apparatus was connected up, 
and the dynamo was driven by a motor at speeds represent- 
ing the whole range from rest to 90 miles an hour. It was 
exceedingly interesting, as the speed rose, to see the 
dynamo cut-in without appreciable flicker of the lamps, and 
afterwards to watch the pointer of the ammeter in the field- 
magnet circuit steadily falling, whilst the current given out 
by the dynamo, and the pressure at the terminals of the 
lamps, remained practically constant—the variation being 
lees than 5 per cent. from the mean throughout an extra- 
ordinary range. | 

(To be concluded.) 


WALTER'S SPARK TRANSFORMER. 


Dr. WALTER, who has already done so much to improve 
the induction coil, has devised a transformer capable of 
taking its place in exciting Röntgen ray tubes.“ 

The leading characteristics of this transformer are the 
large number of turns in the secondary and а olosed 
magnetic core. It may be made up by making certain 
simple additions to the Walter induction coil, which has now 
been made for several years by R. Seifert & Oo. А 50-cm. 
coil of this type with 180,000 turns in the secondary gave, 
with an alternating current of 50 periods, 85 volta, and 22:5 
amperes, а spark of 50 cm. length; with 73 volts and 16 
amperes, the spark length was 40 cm. When Koch's 
choking coil was used, a spark length of 40 cm. was obtained 
with 55 volte and 10 amperes. 

To obtain this output from the Walter coil, it is necessary 
to substitute for the ordinary straight core with a relatively . 
large number of turns a closed iron core with a considerably 
smaller number of turns, This closed core consists of two 
laminated iron cylinders, each 6 cm. in diameter and 115 cm. 
in length, connected by two laminated yokes, each 35 cm. 
in length, and 6 со. x 6 cm. in cross-section. The primary 
turns are wound upon one only of the iron cylinders, this 
being, of course, the one placed inside the secondary coil. 
The second iron cylinder is placed most conveniently in holes 
formed in the wooden baseboard. ; 

The four sections of the primary iron core are connected 
together by four brass screws, so that it can be taken to 
pieces in a few minutes, and the spark transformer converted 
into an ordinary induction coil. 

Dr. Walter remarks that it is, as a rule, no disadvantage 
to an ordinary induction coil to have а large number of богов 
in the secondary. Klingelfuss (Ann. d. Phys., 5, p. 871, 
1901) first showed some years ago that with the 
mercury break a considerable spark length could be 
attained with a comparatively small number of turns 
in the secondary, but in order to obtain the full spark 
length from such a coil with the Wehnelt break, it was 
necessary to use a much larger current. For example, the 
Klingelfuss 50-cm. induction coil in Walter’s laboratory, 


Annalen der Physik, vol. 15, p. 407. 
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having a secondary of 43,000 turns, requires with a Wehuelt 
break and 110 volts, а current of 45 to 50 amperes, while a 
50-cm. Walter coil, having a secondary of 150,000 turns, 
requires, under the same circumstances, a current of only 
10 amperes. Such coils with high secondary turns have 
been generally introduced for operating Róntgen ray tubes, 
with the Webgelt break. They have now been shown by 
Walter to have the further advantage that they can be 
readily converted into spark transformers. The aiz:s of the 
two kinds of coils are not so very different, because size 
derevds not so much on the number of turns as on the 
volume cf the insulating material, which depends on the 
. maximum spark length. 

Róntgen tubes, ав is well known, can only be operated 
with unidirectional currente, In applying tbe spark-trana- 
former for this purpose, it is therefore necessary to get rid of 
the return waves of current, The method which Walter 
prefers for doing this is to place in shunt with the terminals 
of the tub» a non-return spark-gap, such as may be obtained 
by the use of ball and point electrodes. The current in this 
spark-gap should be reduced as much as possible by placing 
in series with it a high resistance. This resistance may 
consist of a glass tube filled with distilled water, 1 cm.? in 
` cross-section and several dem, in length. If the current in 
the spark-gap is not rednced in this way, the air is во 
strongly ionised that sparks will not pass through the 
tube, bnt pass in both directions through tbe spark-gap. 
The interposition of the resistance almest completely 
euppresses the noise of the spark in the shunt. 


PROPORTIONING SLOW-SPEED 
ALTERNATORS. 


By E. KILBURN SCOTT, M.I E.E., A. M. I. O. E. 


IN low voltege polyphase generators there is some difficulty 
in sdjosting the number of poles, periodicity and cross- 
section of armatures owing to the comparatively small number 
of armature conductors in comparison with the number of 
poles, For example, a two-phase alternator armature ів 140 
in. dis. х 16 in. long, and for a periodicity of 50, there are 
70 polea at 85 r.p.m. At the voltage of 250, the number of 
. conductors per pole would be two; that is to say, one coil 
per pole per phase. Now, if the speed is increased to 120, 
it will be found that, contrary to the popular idea, the arma- 
ture core cannot be reduced in length, bot mnst remain the 
вате, £o long as the periodicity remains at 50. This is due 
to the fact that the number of coils must be a multiple of 
the number of poles, and it is not possible to have less than 
one coil or two conductors. 

Of courte, if it is permissible to increase the pericdicity, 
then the number of coils goes up in proportion with the 
number of polee, and the necessary voltage is attained with 
& reduced total flux through the armature. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Wigan Council Again. 


On reading the report of tbe last monthly meeting of the 
Wigan County Borough Council, it gives one the impression 
tbat the minutes of the Electric Light Committee were not 
used for business purposes, but as the basis of an excuse for 
the expression of petty animosity on the part of the 
chairman of that Committee against certain persons who 
did not conform to bis particular views and wishes on 
this most important branch of the town’s affairs. 

As neither of the aggrieved parties understood anything 


about the main point at issue, that is, the correspondence 
that took place between the electrical engineer of Pemberton, 
Messrs. Dick, Kerr & Co. and the borough electrical engi- 
neer, on the question of who was responsible for the repair to 
the broken-down generator at Pemberton, the matter should 
have resolved itself into a plain everyday business question, 
(1) What was the cause of failure? (2) Was that failure 
due to imperfect construction? | 

We are informed by the electrical engineer of Pemberton 
that the whole of the shunt coils burnt out through being 
run for a period of two hours at 580 volta, afterwards 
gradually falling to 550 volte as the load increased. This 
is corroborated by Messrs. Dick, Kerr & Oo.’s engineer, who 
quotes the log sheets of tbe Pemberton station in proof of 
his statement. 

So far, both these engineers agree as to the cause of 
failure; it now remains to be seen whetber this machine 
should have been able to stand a pressure of 580 volte for 
two hours, gradually falling to 550 volte as the current out- 
put increased, or whether this could be considered an 
excessive overload as far as the shunt coils were concerned, 
thereby subjecting them to such an excessive increase in 
temperature as to gradually char the insulation of the wires, 
and cause tbe coils to burn out. 

On the one hand we have tbe statement, of the electrical 
engineer of Pemberton that the machine should have been 
able to stand this increase in pressure ; on the other hand, 
Messrs. Dick, Kerr & Co.'s engineer states that the machine 
in question could not be expected to кїапа anything of the 
sort. 

The opinion of the borough electrical engineer (if ever 
he bad any on the subject) we are not favoured with, con- 
sequeutly the matter is narrowed down to the two most vital 
points, who is right, and who is wrong, should the machine 
have failed or not ? 

Well, as it resolves itself into the question of whether the 
ratepayers of Wigan pay something like £400 (two 
generators) for what they are not liable for, it was the daty 
of the chairman of the Electric Light Committee to treat the 
matter in a businesslike manner, and instead of holding a 
brief for Messrs. Dick, Kerr & Co., Ltd., he should have 
looked after that interest which is the duty of every member 
of the Council, viz., the interests of the ratepayers, and have 
gone into the matter with the borough electrical engineer 
who should have been able to inform him without any fear of 
contradiction that the generator was faulty in construction, 
because any machine of that description should be built to a 
specification which states that the temperature rise in any 
part of the machine should not exceed 70° F. above the 
surrounding atmosphere at tbe end of a continnous run of 
6 hours at full load, as an increase of 54 per cent. in shuut 
current would not increase the temperature rise more than 
10° F., and as 90° is considered a safe limit, it presents the 
bald fact to even the veriest outsider that the machine could . 
not have been built to specification, and that the shunt coils | 
must have been practically at burning-ont point when the 
machine was giving its normal voltage. 

In the event of the borongh electrical engineer not being 
able to give a technical opinion, the chairman should have 
gone to that technical man to whom he referred in his speech 
at the Council meeting ; this man would have been able to 
supply bim with full technical details, во that he would have 
been in a position to have decided the point at iesue in favour 
of the ratepayers of Wigan. | 

It certainly seems like one of life's little ironies that the 
chairman of tbis Committee, in order to answer the question 
of Councillor Grimshaw as to whetber they had а man with 
any technical knowledge about the station, should have to pass 
over the borough electrical engineer and the second in 
command (the assistant manager) snd come down to a man, 
who, in spite of all the vaunted principles of the Fair Trade 
Clauses of the Wigan Corporation, is an underpaid officer as 
far as the Electric Light Committee are concerned, and whose 
multifarious duties comprise those of foreman armature winder 
for tram motors, &c. ; chief motor inspector of all the Cor- 
poration motors ; emergency engineer-in-charge both inside 
and outside the station ; switchboard attendant and general 
Encyclopædia Britannica on all matters relating to central 
station work, and who is paid the princely salary of 30 odd 
shillings per week. 
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In all fairness I must say that in addition to the above 
salary he is provided with a suite of rooms of barn-like pre- 
tensions, partitioned off from the motor storeroom, во that 


he can always be at hand. 
Bah! It makes one feel sick to see the injustice practised 


by the Electric Light Committee, 
Ohm's Law. 


On Dumping. 


[ wrote the initial letter in this discussion in the hope that 
some consulting or corporation engineer would be induced to 
come forward and give some information which would be of 
value on the subject cf tenders by our foreign rivals. Un- 
fortunately, these gentlemen bave not done so. 

Į did not reply to Mr. Arnold Maude's temperate letter in 
your issue of 3rd inst., as it simply raised the question of 
Protection versus Free Trade; a subject of which we are 
all somewhat tired. 

My object in troubling you now is, to protest strongly 

against the tone of an anonymous writer. Veritas Vincit,” 
in replying to Mr. Maude. Abuse of an opponent does not 
advance a cause, and I am not surprised that Veritas 
Vincit" prefers to corceal his identity under a nom de 
plume. 
I would, however, like to ask Mr. Maude if he is really 
of opinion that it is for the good of the country in the long 
ran that articles which form a standard manufacture of the 
conntry should be sold at a loss, whether made here or 
abroad. 

It is evident that а manufacturer who has to accept 
orders upon which be loses cannot continue to do во 
indefinitely, and that a time must come when he bas to close 
his works, and employ his diminished capital in some other 
undertaking, throwing out of work bis employés. 

It is sometimes the case, doubtless, that a manufacturer 
has valuable foreign markets, whicb enable him to sell his 
goods in this country at a very small margin of profit, and 
by the increased production reduce the cost of manufacture ; 
but those markets are becoming more restricted every 


year. 


facturers in this country will have to close their works, 
leaving the field free to the foreign manufacturers to increase 
their prices and make good profits out of the people of tbis 
country. 

Mr. Maude will doubtless вну that in such a case the 
British manufacturer can start again and obtain his share of 
those profits; but а large proportion of the capital originally 
oe in special tools, patterns, &c., would be hopelessly 
ost. | 
It appears to me that it is all a question of the extent of 
the dumping, and that selling goods at less than cost is 
against the interests of not only tbis country, but the world, 
as the foreign consumer has to pay the increased price which 
enables the manufacturer to dump his productions here. 

W. Arthur Ker. 


Paisley, N.B., March 11th, 1905. 


I am glad to see that Veritas Vincit ° does not dispute 
the fact that Protection raises prices, but even blames me for 
stating so obvious a truiem. It is, however, псі my fault 
that Protectionists constantly need to be reminded of elemen- 
tary economic truths. 

I may be a novice, but have at least learnt (what “ Veritas 
Vincit" seems not to know) that rudeness does not help the 
elucidation of economic problems. 

" Veritas Vincit" gives some figures as to the proportion 
of paupers in Britain, France, and tbe United States, with- 
out any indication as to the source from which be draws 
these figures, and [ sbould like some more substantial back- 
ing than a * nom de plume" before answering them. Why, 
when he was aboot it, did he not mention Russia, the most 
highly protected country in Europe, where there are no 
paupers (and no poor law), though deaths from starvation 
are common enough ? 


Chelmsford, March 13/5, 1905. 


Arnold Maude. 


If the dumping increases indefioitely, all the manu- 


Electric Fog Signals. 


Tbe idea has struck me how comparatively easily railway 
accidents, arising from the signals having been misunderstood 
owing to fog, might be to a great measure averted by means 
of electric fog signals, 

The inability on the part of signalmen to attract the 
attention of engine drivers beyond the ordinary signals 
(which may be invisible owing to fog) seems an allowed 
fact. Moreover, there would seem to be in many cases an 
inability on the part of signalmen to obtain fog signalmen 
immediately when a fog comes on suddenly and unexpectedly. 
Beyond tbis there would appear some inability, or in- 
advisability at least, for signalmen to leave their box to 
adjust fog signals themselves on the metale, even to prevent 
foreseen danger. 

Herein exists a source of danger, and the sooner some 
measures are taken to prevent it, the better; the idea that 
struck me is, briefly: An extra-loud electric fog signal 
should be placed in a weather-tight covering—not on, but 
between the metals, some quarter or even half-mile past the 
signal box, Should the signalman perceive that the 
ordinary signals had not been attended to or had been mis- 
understood by the driver of a train, by pressing an electric 
button in hia box, the signalman would be able to set a 
trigger which the approaching train would catch, auto- 
matically exploding tbe extra loud fog signal under it. 

On hearing one of these special fog signals, the driver, 
fireman and guard on the train would at once all know that 
there was danger ahead. 

This special electric fog signal, which would always be in 
reedines3 against fogs coming on suddenly, &c., as well as 
giving a signalman the extra power to communicate with a 
train that had slipped past his box, is obviously such an 
advantage that I only wonder it has not been thought of 
and made use of before now. | 

| mentioned the matter to a friend, who suggested ** why 
did I not try to patent the idea ; or at lenst try to get some 
price for the suggestion? But І am not an electrical 
engineer, and I think, Sir, if wecan foresee a means by which 
our fellow-beings may be benefited generally, we should not 
wait until we have tried to obtiin a personal pecuniary 
reward for a bare idea. I have mentioned the subject to 
several railway officials, who anything but scouted the idea, 
which will have to stand or fall on its own merits, and of 
which time must prove the valae. 

Therefore, Sir, I shall be pleased if you can find space for 
these lines, leaving it for experts, engineers and professional 
men to judge of its merita and make any further use they 
may like of it. 

M. B. Wynne, 


Rector of West Allington, 
Grantham, Lincolnshire. 


February 2151, 1905. 


Schedule Prices for Electric Lighting Installations. 


Some few months ago the electricity supply department 
of the Borough of Hornsey invited the contractors of this 
district to fill in a form, giving prices per point for carrying 
out electric lighting installations on a deferred payment 
scheme. 

A few days since I read a notice in the local papers 
giving an account of this scheme, and received а copy from 
the Borough Council's electrical engineer. 

The prices are as follows :— 


In steel ]n best American 

tube, white wood, 

per point. per point. 
в. d. ғ. d. 
Wiring up to 5 points jus . . 15 0 14 6 
Wiring over 5 and up to 15 points... 14 6 14 0 
Wiring over 15 and up to 30 points 13 6 13 0 
Wiring cver 30 and up to 50 points 12 6 12 0 
11 6 11 0 


Wiring over 50 and up to 100 points 


These prices to include main and sub switches, main and 
loca] fnses, also ceiling roses ; in fact, everything with the 
exception of fittings. 

After reading rame carefully through, I wrote to the 
Council's engincer, and pointed out that the prices per point 
were absolutely out of all reason, ав it isa well-known fact 
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among contractors that the larger a house is, the more it 
coste per point for wiring, as a large house requires more 
lighte per point than a small one, necessitating a larger 
expenditure in mains, &c., and there is no mention made of 
the number of lights per point in this schedule of prices. 

Another absurdity is, that if a consumer required 50 
points ia а house, according to these prices, namely, 128. 6d. 
per point, it would cost him £31 5s. If he required 54 
points, the price at 118. 6d. per point would be £31 1s., 
. thus getting extra four pointe, and saving 4s. on the deal. 

I might mention that I received а reply from the engineer, 
in which he stated he was sorry I could not agree with tbe 
prices, and said they were arrived at by taking an average 
of prices submitted by various firms, many of them being 
firms of standing, who consider them reasonable and proper. 
He also stated he certainly had no intention of recommending 
the firms doing the cheapest work, and went on further to 
Ray that, as a matter of fact, work is generally done at much 
lower prices than those contained in the schedule. 

I should be glad to know what my fellow contractors, 
who are striving to keep up the standard of electric lighting, 
think of these prices. 

There is a clause in which the Borough Council states that 
the list of various contractore who are willing to carry out 
the work at these prices is appended. Has the Borough 


Council any right to recommend any particular firms for 


electric lighting ? As а ratepayer and a contractor who 
has always striven to do good work at a fair price, I think it 
very unfair, 

A Contractor. 


А Compliment to the Journal of the I.E.E. 


I have read, with interest, the various reporta on the visit 
of the I.E.E. to the St. Louis fair, and expected to see some 
comparisons drawn between our Institution and the trans- 
Atlantic societies. 

It would be interesting to know the reasons for the 
comparative poverty of the American Institute Journal. 
Apparently two journals occupy the field over there, i. e., the 
Institute Journal and the Electric Club Journal. The latter 
appears to be a purely Westinghouse concern. It is very 
remarkable and is certainly a matter for congratulation that 
our Institution Journal compares во well with either of them, 
considering the relative development of the industry in the 
two countries. ! 

Edward С. Barton. 

Brisbane, Qneensland, 

January 31st, 1905. 


Conduit v. Casing. 


Your correspondent * Megohms," in the last issue of your 
paper, has evidently misunderstood that part of Mr. Leckie's 
paper on Earthiug," which relates to fires reported at Glas- 
gow, and has also mieqnoted the abstract of that paper. 
published in the ELECTRICAL REVIEW of February 17th 
last. | 

He says that “out of the 83 electrical fires reported to 
the Glasgow Corporation during the past three years, 15 
were directly due to defects in the metal conduit system,” 
while the actual facta are that 35 fires were reported as 
electricel, but two of these were considered, on investiga- 
tion, not to be due to electricity at all. Of the 33 remain- 
ing, 15 were due to the melting of gas pipes electrically, 
“the installation, in each case, having been carried out 
with metal-sheathed cables." 

This certainly does not show that the ** metal-sheathed 
cables " were cables encased in & metal conduit system, but 
far from it, pointing rather to that class of installation with 
lead or other soft metal sheathing drawn over the insulated 
conductors. 

To go further, we have it that the remaining 18 fires 
were caused by wood casing saturated with water, a casing 
installation where the conductors made contact with a soft 
gas pipe, the chafing of conductors by contact with the 
sharp edges of iron pipe ends and other causes not con- 
nected with conduits or casings. 

It seems almost impossible that since two reasons were 
given for failures of wood casing.“ Megohms” should have 
concluded that there could have been only two such installa- 


tions concerned, as from the paper this is not shown to be 
the case. Tube-end insulating bushes are included in all 
complete conduit systems to prevent chafing of conductors 
on the edges when leaving a tube. 

There is one interesting point brought out by Mr, Lackie 
when he states that the effect of these fires was much more 
serious where soft gas pipes were melted. 

A. 


The Life of Nernst Burners. 


I send you herewith records I have kept of two installa- 
tions in Gloucester where Nernst lamps are used. The lamps 
are l-ampere B type, on 220 volts continuous current, 
Corporation supply. The deplorable results obtained with 
the new type U filament burner, as compared with the old- 
type burner, are very marked. 

In both cases the lamps hang perpendicularly and are well 
up out of reach. 

Taking the installation with the old-type burners first: 
The records date from June 186, 1903, to March 7th, 1905. 
Nine lamps are in use, with 200-volt burners and 30-volt 
resistances, and all renewals have been made with old-type 
burners. Four of the lamps have been lighted 1,056 
hours, and five lamps for 2,420 hours, during the above 
period of 88 weeks. This gives a total of 16,324 
lamp-hours, and 20 burners have been .renewed, there- 
f 16,324 
ore 20 
resistances have also been renewed within the period. 

We now come to the installation (a church) with the new 
U-type burners. The record dates from the first use of the 
lamps, October 2ud, 1904, to March 7th, 1905. "Thirty 
lamps are in use, with 210-volt burners, and 20-volt 
resistances. | 

The lamps have been lighted а total of 66 hours during 
the above period of 22 weeks, This gives a total of 1,980 


t 
lamp-hours, and 21 burners have been renewed .". 50 = 
94:3 hours, average life of burners. Two resistances have 
also been renewed. 

More than half of the burners in this case had the heating 
coil broken, and in the remainder the filarnent had shorted 
on to the heating coil. 

The Nernst lamps will bave to be discarded if they show 
such poor reaults with the new type burners, and high 
efficiency incandescent lamps will be put in their place. 

A remedy is badly wanted, or the makers will have reason 
to deplore their retrograde movement in compelling the use 
of the unreliable U-type burner in place of the earlier burner 
which had proved its serviceable qualities. 

I would also add that, even if old type burners could be 
obtained, they cannot be inserted in the new pattern B lamp, 
as the casing of the latter is not sufficiently large in diameter 
to take them. 


= 816:2 hours average life of burner. Five 


Wawanilee. 


A Chief’s Complaint. 


I have read with considerable interest the letter of your 
correspondent signed “Chief Engineer,” in your issue of 
March 3rd, and aleo the letter from Another Chief " in 
your issue of March 10tb, and having in my mind Mr. 
Davey’s letter, which was published in your issue of February 
l7th, I was wondering whether * Chief Engineer" and 
* Another Chief" had really noticed this, what I should 
term a very inviting letter on the part of the ** Association 
of Engineers-in-Charge," through Mr. Davey, for all 
engineers-in-charge to co-operate, combine or associate in 
such manner, that not only the status of the engineer-in- 
charge shall be improved, but bis grievances may be 
brought more prominently and satisfactorily before the 
authorities who are responsible for these irregularities. 

If I am well informed upon this matter, the Council of 
this Association has upon its agenda this particular subject, 
and its Parliamentary Committee is actively engaged 
upon the status question in all its phases. Therefore I 
should think some good would result if a communication 
were to take place between these gentlemen and Mr. Davey. 
Personally, I do not see how these regrettable incidents are 
to be avoided until the engineers-in-charge take upon them- 
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selves the very apparent necessity of educating their Com- 
mittees as to what an engineer is. And if this is n 

(ав it undonbtedly is) in the case of such highly intelligent 
bodies as the Local Government Board, then it stands as a 
natural consequence that minor Committees must necessarily 
require а much more extensive education on this point to 


make them understand that the charge engineer of to-day. 


ig а totally different person to that of 20 years ago. 
| A. E. C. 


Where are Telephones Made ? 


We enclose а copy of а letter which appeared in the 
Standard of the 7th inst. As we consider the same to be 
a most unjustifiable attack upon our goods, we beg that you 
will have the kindness to publish the same in your next 
issue in order that our reply thereto may be thoroughly 
understood by not only those who have read the article in 
the Standard but by some who have no doubt heard of it 
indirectly. 

For your own guidance we beg to explain that in May, 
1902, the Guardians of the West Ham Union called for 
Lenders for about 45 telephones and a 60-point switchboard. 
It was stipulated that the instrumenta were to be of * muni- 
cipal type—similar to the Ericsson pattern, &c.;" no doubt 
Messrs. Ericsson & Co. tendered and we know for a fact that 
the General Electric Co. did so. We, on our part, offered 
instruments.to conform to the specification and they were 
accepted. Our instruments and switchboard were duly 
installed and have been working there ever since. 

The tenders for telephones at present under consideration 
by the West Ham authorities refer to small extensions 
required for the eame installation, and we expluin that, apart 
from the excellence of our instrumente, no doubt the person 
responsible for drawing the specification required the tele- 
phones to be of our make in order that they might conform 
exactly with thoee already fixed. 

With regard to the Richmond Workhouse, we could say a 
good deal of not a very pleasant uature in reference to this 
matter, but as the subject, was closed some considerable time 
ago, we prefer to allow matters to remain where they are. 


The Berliner Telephone Manufacturing Co., 
I. B. Bias BAUM, Manager. 


(Copy of letters addressed to the Editor of the “ Standord.”) 


BerLIN v. Home TELEPHONES. 


Dear Sir,—Allow me to inform you that the authorities at West 
Ham are requiring an extension of the telephone service at the 
West Ham Union Workhouse. They have requested tenders from 
various electrical companies, and bave stipulated that the 20 or 30 
new telephones shall be Berliner” type. These are manufactured 
by.a Berlin firm, and they are a distinct copy of an English-made 
instrument, which is undoubtedly of a more solid and durable 
character, although poseibly it may not have so much glase and 
polished ornament about it. Considering that we have бесп sub- 
scribing shillings for some time past in support of the unemployed 
of West Ham, I think the action of the authorities in stipulating 
for German-made telephones furnishes a basis for inquiry. 

I may state that it is within my personal knowledge that an 
almost exactly similar transaction took place with regard to the 
authorities at Richmond, these people also stipulating for Berliner 
telephones. I am assured by one of the most eminent of telephone 
engineers that these telephones are not equal to the goods which 
are made in Lancashire at a lower price. Do you not think that 
the authorities who exhibit so mach preference for foreign-made 
goods, which have to be paid for by the ratepayers of Weat Ham 
and elsewhere, must be entirely bereft of the slightest sentiment of 
patriotism ?—I am, Sir, your obedient servant, 

INDIGNANT. 

March 6th. 


P.B.—I will forfeit 10 guineas to any charity you may denote if 
this is substantially untrue. 


TSLEPHONES FOR West Ham UNION WORKHOUSE. 


Dear Sir,—As tbere cau be no doubt that we are the Berliner 
referred to, we willingly take up Indignant's" challenge contained 
in a letter in your issue of the 7th inst. relative to telephones 
required by the Workhouse mentioned above. We unhesitatingly 
say that " Indignant's " letter is not in accordance with facts, and 
since we lay claim to the 10 guineas on behalf of charity, we are 
obliged to use the stronger term required by your correspondent, 
and declare the contents cf his letter го be substantially untrue. 

1. The West Ham authorities have not requested tendere for 20 
or 30 telephones. То be exact, there are two walland two table 
instruments required. 

2. Neither of these is a copy or an attempted copy of any English- 
made article. We аеш that both patterns were entirely 
originated by that emiucut Continental firm, Messrs. Ericsson & Co. 


of Stockholm, and although we believe it is a fact that the wall 
pattern is now made by the General Electric Oo., it is & distinct 
оору of the Ericsson instrument. With regard to the table tele- 
pee to our certain knowledge this nattern is not manufactured 

y any English firm, and notwithstanding the fact that the General 
Electric Co. advertise it aa British made,” we are in a position to 
prove that they import them lock, stock and barrel from Vienna. 
Had your correspondent been aware of this, he would probably have 
paused before attacking Berliner telephones. 

8. The Berliner Telephone Manufacturing Co. is not a Berlin 
firo, but is named after Mr. Emile Berliner, the well-known 
scientist, and inventor of the Berliner microphone, and the founder 
of this firm. | 

4. We most emphatically say that the telephones specified by the 
West Ham authorities to be of our make, are as solid, durable, and 
equal to any article on the market. We will go further, since your 
correspondent has seen fit to question the quality of our manao- 
factures, and make the following offer :— 

Let five independent telephone experts be appointed, the selec- 
tion to be made by the editors of the ExzorricaL REVIEW, and 
within 14 days from this date they shall visit oar showrooms, and 
those of any English manufacturer they may select, and thoroughly 
inspect our respective ranges of telephones. If then the majority 
be of opinion that our instruments are not asa whole superior, or 
at least equal to those made by the English firm, we will most 
willingly nand £100 to any charity which they may name. We 
add the stipulation that both sides shall und e to exhibit stock 
goods only, and not any samples of instruments made subsequent to 
thie date. 

Unless “Indignant” is in a position to refute what we have 
here stated, we request that he will band you the 10 guineas, 
which he so generously offers to give to a charity selected by you. 

March 14th. 


Destructors and Electricity. 


Your correspondent Careful Investigator" criticises, in 
a recent issue of your paper, a letter from me which appeared 
in a former issue, . | 

My communication dealt with the factors governing the 
output of electricity per ton of refuse, and I showed that 
this ontput is not solely dependent on the virtnes of the 
destructor. The cost of upkeep, which your correspondent 
thinks I omitted, is not one of these factors. 

The cost of labour quoted by your correspondent for 
Fulbam includes, not only the stokere' wages, but those of a 
number of. men employed in the profitable utilisation of bye- 
products from the destructor, and the cost of maintenance 
quoted also includes plant other than that for burning refuse 
and making steam.  Poesibly the same remark applies to 
Hackney, but of that I bave no personal knowledge. The 
cost for stokers’ wages at Fulham is under 9d. per ton. 

This shows how easy it is, even for а “ careful investigator," 
to be misled by statistics when he does not know how they 
are made up. 


Leeds, March 9th, 1905. 


F. L. Watson. 


А, C. Ve D.C. 


Although I have personally had both H. T. A. C., D.C., and 
tram way experience, it would appear that there may be some 
details in connection with b. O. station work which I have 
overlooked, and without а knowledge of which an А.С. man 
would not be fitted for a D.c. post. 

] would invite your correspondents to enumerate the pointe, 
in connection with D.c. station working, which they think à 
properly trained man with H. r. A. C. experience could not deal 
with. 


Tunbridge Wells, 
March 11th, 1905. 


W. Talboys Wheeler. 


I have read, with considerable interest, the discussion now 
going on re A C. v. D.C., and as one experienced in both I 
entirely agree with Mr. Wheeler. 'The average А.С. mau 
finds no difficulty in handling p.c. plant in spite of the 
supposed terrors of the three-wire system, but the average 
D. C. man finds himself hopelessly lost among a lot of howling 
alternators that are “ chewing the cud ” for all they are 
worth. I gather from the remarks of one correspondent 
that “ paralleling ” D.C. machines is as tricky as sychronising 
alternators. Where are those D.C. dynamos to be found? I 
think it would do a lot of good to the profession generally, if 
every b.c. man could be placed for a time in an A.C. station, 
and told in plain English that if he handled the switches and 
machinery in the same indifferent way he had been used to 
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he might pay for it with his life. For pure unadulterated 
„natural cussedness there is nothing like an alternating 
current system, more especially if it happens to be two or 
three-phase plant driven by engines of varying speeds and 
various designs, Synchronising and separation are not 
particularly difficult, but both require skill if they are to be 
done without the * recording angel” being called upon to 
tell the news to the chief. . 


ad 


As one who has had experience in one-, two- and three- 
phase a.c. and lighting and traction D.C., I should say that 
properly qualified electrical engineers should find very little 
difficulty in working D.C. boards if tbey can work an А.С. 
board properly. It is assumed that they have been shown 
the connections or given a diagram of them. 

Of course the above remarks do not apply to certain self- 
called“ engineers опе meets in various stations who are 
really a poor type of handy-men. 

I am inclined to feel sorry for those men to whom 
batteries, boosters, &c., form unsurmountable complications. 
Also, I think the man * T. B. C." describes would be more 
the product of advertisements for “shift engineer at £50 
per annum salary " than of an A. C. station. 

As J. E. C." has constructed several large stations for 
both systems, I think he might admit that switchgear i8 not 
practically an absentee on А.С. boards, and that there really 
is something on them, besides rubber gloves and massive 
protection for switches and fuses. 

I would refer him to the boards on moderately large 
stations of the North Metropolitan, Yorkshire, Lancashire 
and Newcastle (Supply Co.) Power Companies, and Leeds 
and Sheffield Corporations. | 

The way your correspondents are discussing the matter 
reminds one of Board School boys discussing the merits of 
vulgar and decimal fractions. = 


— 


Localisation of Faults on Cables. 

I have read with interest the article on the “ Localisation 
of Faults on Cables,” in your issue of the 3rd inst., and 
consider the method described admirable for finding low- 
resistance faults on long cables, in busy crossinge, or at other 
places where a test wire is not available, or cannot be run, 


Testing Current returning 
to Neuteal Bar oarthed 
at Stati 


Fia. 1. 


and I shall probably use it myself under such circumstances ; 
but where the main is part of a ring, I should use 
(instead of the motor-generator described) the supply direct, 


Fia. 2. 


regulated through a suitable resistance, preferably made by 
a number of high candle-power lamps supported by batten- 
holders mouated on a board, and where the supply is not. 
available at both ends, a set of secondary cells. 

In the examples taken in your correspondent’s article, a 
fairly well-known, simpler, and more reliable drop in 


potential method is available, modifications of which I have 
used with great success for several years, and in describing 
it, I will use the same example as your correspondent. 

Let us assume that an “earth” has developed on the 
outer conductor of a length of triple-concentric lead-covered 
cable, forming part of a distributing system. After dis- 
connecting the faulty length from the disconnecting boxes 
at each end, couple one end (a, fig. 1) of the faulty outer 
conductor through a switch, a resistance R, made from a 
bank of lamps, апа an ammeter c, to one of the live mains 
in the disconnecting box ; connect a galvanometer or milli- 


Trolley Wires 


— — — — — — — — — — — — — — 


Bo not connoct Galvo. Wire to 
Ammeter Terminal but direct 


285 УУ to Cable to be Yeeted ( 
| Fault; testing current іа 
| via Пле or Lead 
SFF 
e. Wire” 
Fia. 3 


voltmeter v between the faulty outer and one of the sound 
conductors (say the intermediate), as shown at A, and connect 
the outer and intermediate conductor together at ;, thus 
making the intermediate conductor the test wire. 

You will note from fig. 1 that the millivoltmeter v gives the 
drop in pressure only on the faulty outer conductor from 4 to 
the fault at x, and the resistance of the lead (which may be 
cut at services and badly bonded) also the resistance of the 
fault do not enter into the calculations. 

Close the switch and regulate the number of lamps till 
a suitable reading is obtained on c and v. 

Apply the same test to the other end of cable в. 

Fig. 2 shows how the test can be made at the ead в, when 
the main is not а riog, and the supply only available at the 
end 4, Now let 

= reading of galvanometer or millivoltmeter at A. 
EI = » T » B. 
C= 5 ammeter A. 
0, = „ » B. 
, = length of faulty cable between А and в. 
Then if the testing current is the same at both ends, the 
LXE 


distance from a to fault x = — 
E+E 


If the testing current is not the same, tbe distance from 


A to fault x = „ „к. M 
(0 x E) + (С, X E) 

A number of modifications of this test can be made to 
guit different conditions; say the fault is on а single lead- 
covered tramway cable between two section pillars, the 
supply to the cars for the meantime being maintained by 
the trolley wires, the B. of T. wire can for the time be u 
ав the teet wire for the galvanometer or millivoltmeter, see 
fig. 3, and the testing current taken from а secondary 
battery through a small regulating resistance, or preferably 
from a live switch in the section pillar through lamps in 
series. Take the following example :— | 

Length between section pillars, 880 yards. 

Current and deflection of galvanometer at pillar A, 5 am- 
peres and 50? respectively. 

Current and deflection of galvanometer at pillar в, 4 am- 
peres and 70? respectively. 


Then distance from A to fault . 880 & 90 x 4 = 
(5 x 70) + (4 x 50) 


302 yards nearly. 

From the above, as before stated, it will be seen that the 
resistance of fault (as long as it is low enough to pass the 
required testing current througb) does not enter into the 
calculations, neither does the resistance of the lead covering, 
whereas, by the method advocated by your correspondent, 


foo = Жы” — 2 — ELT — c 


ты _ 


-г ~ 4 — 
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this would have to be taken, and the vagabond, or return 
current, however small, in same (ioseparable from an 
otdinary tramway system with the leads continuous as they 
should be, and bonded to rails at return feeding point) 
would seriously affect the accuracy of his results. 

I need hardly state that in the previous example it will 
be neceseary to draw the consamers’ main fuses, or open their 
main switch supplied from faulty main before making the 

t. 


I do not know, and do not want to know, of a simpler, 
easier, or more reliable test for low resistance faults than 
. that above described, but if any of your readers know of a 
method as simple for finding high resistance faults, they will 
oblige the writer by communicating the same to you for 
publication. 

| B. S. H. 


I аш much obliged to '*Fault Finder" for drawing 
attention to the error in my arithmetic. It is a mistake 
which fortunately made no practical difference in locating 
the position of the fault" on the pilot cable, as 8:6 ft., or 
as Fault Finder's " slide rule has it 8˙5 ft., is not a large 
error on a length of 1,000 ft. 

The same mistake made in the second example also makes 
no practical difference, ав on a length of 285 ft. the “ fault 
was calculated to be 18 ft., instead of not quite 17 ft. from 
one end of the cable. | 

The Writer of the Article. 


In the article on the above, the resistance of the cable 


from one end to the fault is given = = — £, of which the 


first term represents the /o/al resistance in the circuit. 

This is made up of three parta, viz. :— 

l. Resistance of cable up to the fault. 

2. Resistance of the fault. 

3. Resistance of the return path, vid lead sheathirg and 
the parallel paths through the earth, &c. 
. In the article the assumption has been made that the 

resistance of this last part of the circuit may be neglected in 
comparison with the other two, and although this may be 
true in the examples quoted, yet it is to be remembered that 
in many cases it may be tco large to be overlooked, also the 
differences in the fault resistance obtained, when measuring 
from each end, may really be due to the variation of this 
sheathing and earth resistance. 
J. W. 


There were several points in the article contributed on the 
above subject lately which must have puzzled other engineers 
in common with myself. 

I would say that the test advocated is an excellent one, 
but wrongly applied. Take the first case; in this the author 
makes a loop, one leg of which is the lead of the cable. 

Now, ав I never heard of a cable manufacturer who cared 
to guarantee what the resistance of the lead sheath per 


100 yards was—and there is no necessity either—what pro- - 


portion of the total resistance of the loop was the lead, or did 
the author neglect it altogether? The bappy.go-lucky 
manner in which the writer disposes of the decimal parta of 
an ohm is perfectly delicious: for instance, 052 ohm 
is “taken " as the resistance of the fault. Tested from the 
other end, it comes out ·094, a difference of ‘042 ohm. Ав 
far as I can see, no attempt is made to find ont exactly what 
the resistance is, though that discrepancy would happen 99 
cases out of 100, owing to passing current through the fault 
and setting upilocal action. The author seems to forget that 
042 ohm represents оп а 7/20 cable 12 yards, but he has 
four bunched, so the error would be multiplied four times. 
Of course, I am only supposing his cores were 7/20. 

As pointed out by “Fault Finder," there are errors 
. in his calculations as well, which makes me wonder how the 
results were obtained. 

1 also notice that no mention is made of eaith currents, 
which are very big factors that have to be dealt with where 
trams are run, though on any big system, even without 
trams, they exist to a marked degree. 

In conclusion, I would ask the author what he would have 
done under the following circumstances. On a system for 


which I was responsible, a fault developed on a 15 R. r. 
concentric feeder 2,700 yards long. The potential difference 
varied between either end, owing to earth currente, up toa 
maximum of 4 volta measured between the lead and к. 
It is not altogether convenient sometimes to wait till the 
trams shut down, and the broken-down cable must be 
taken in hand at once. 

I was once told by an engineer ** that he could localise a 
fault by means of an Evershed ohmmeter," but, of course. 
I am only thinking now of human beings and “earthed” 


B. C. 


- cables. 


[ 


Rhodes Single-phase A.C. Motor. 


I have read with intereat the article in your last issue 
on the “New” Rhodes single-phase alternating current 
motor. 

I fully endorse everything that is said with regard to the 

satisfactory working of such a motor, &c., bat wish to point 
ont that the claim of the Rhodes Electrical Oo. in the last 
paragraph of that article ів not correct. Messrs. The Rhodes 
Electrical Manufacturing Co. are certainly not pioneers ” 
in the manufacture of this type of machine in the United 
Kingdom. 
It is quite clear, from the description referred to, that 
the motor is identical with the one designed and patented 
by myself in 1902, and manufactured by Messrs. Ferranti, 
Ltd., in this country, and by the Elektrizitäts Actien Gesell- 
schaft, W. Lahmeyer & Oo., in Germany, since 1903. 

At the present time the sole right for selling these 
motors in the United Kingdom is vested with Messrs. The 
Lahmeyer Electrical Co, Ltd, of 109, New Oxford 


Street, W.C. | . 
Leo. Schuler. 
London, W.C., March 14th, 1905. | 


Thunderstorms aud Electric Lighting. 


On Saturday evening last, March 11th, а severe 
thunderstorm broke over Berkshire, and, coincident with 
the most severe flash of lightning, the fuse on one of the 
auxiliary circuits at our generating works blew, and our 
centre wire earth leakageammeter recorded a heavy momentary 
current. None of our consumers appear to have suffered, 
but our neighbours, the Whitchurch and Pangbourne Co., 
had a similar experience. Perhaps some of your readers can 
give an explanation of it. 


Arthur T. Cooper, . 
Managing Engineer, 
Reading Electric Supply Co, Ltd. 
Reading, March 14th, 1905. 


Petrol Motor-'Buses v. Trains and Electric Tramways. 


The subject of © Petrol Motor- Bases v. Trains and Elec- 
tric Tramways,” which was the title of an article in the issue 
of your valuable paper for 24th ult., requires a good deal of 
study, and no doubt the article was intended for a fair 
criticism on the question at the present stage. Everyone 
engaged on the work is pleased to examine any contribution 
tending to elucidate the subject from a truly scientific point 
of view. There are some points referred to, however, in the 
article where there is room for diversity of opinion in matters 
of fact, and no doubt you will be pleased to allow space to 
reply from one who is moet anxious to discover the true 
bearings of the question, both as regards the econcmy and 
utility of the rival schemes. | 

The Perth petrol tramcar was almost wholly set aside 
because the rails were out of gauge. The road was not cause- 
wayed in some parts of the route between the rails, and as а 
road roller had been in operation on the metalled road, the 
gauge of the rails had been considerably disturbed. The 
Town Council did not appreciate the necessity for relaying 
the rails in the manner you suggest, but resolved, if it were 
necessary to have this done, that they would adcpt the over- 
head electric tramway. Thus the petrol car never had a 
chance of demonstrating what could be done. The car showed 
that it could climb the steepest gradient on the line with 
10 or 12 passengers more than Ив full load agreed upon 


486 


THE ELECTRICAL REVIEW. то. 56. No. 1,435, Manon 17, 1905, 


but it could not keep on the track owing to the variation of 
the gauge and the bad condition of the points and crossings. 
The conclusion drawn from this attempt on а badly worn 
line of rails is not justified by the facta, nor proves in any 
way that а petrol tramcar could not be run on a track origin- 
ally laid for horse traction. Neither is it fair to conclude 
that, because one car has not been constructed to run on а 
bad track, no petrol car can be constructed to satisfy all the 
requisite conditions. There are several alterations in the 
car design which it is believed would be great improvements, 
and these will be carried ont in any future cara that are 
built, but the car as originally put on the rails at Perth was 
by no means proved to be a failure. 

While writing about this car, it may be noted that the 
arrangements were of the ordinary type, and all the machinery 
was disposed of under the floor so as not to cause any incon- 
venience, and, therefore, the statement in the concluding 
paragraph of the article, that it is not possible to put the 
whole of the equipment under the body of the tramcar, 
seems to be quite as unjustifiable as the assertion previously 
referred to, 

The inference that it is absolutely necessary to reconstruct 
the track, not being justified by the illustration given, 
cannot be held in any way conclusive. If the track had 
been well and solidly laid, and is now in good condition, 
there is no reason why it should be relaid for a petrol tram- 
car. A car of ordinary gauge with a full complement of 50 
passengers, will not weigh more than 9 tons at the outside, 
and the shocks to which it is subject are not more than a 
substantial well laid track will be able to sustain for an 
ordinary life of a tramway line. It was not, therefore, an 
undue assumption to suppose that the ваше track could be 
used with a petrol car ав had been found suitable for horse 
traction. 

There is no doubt that much larger cars than these referred 
to are used on electric tramways; but experience has not 
proved that these are necessary. The average number of 
passengers carried in a whole day's running, even in the 
largest cars is, as a rule, only about 12 per mile, so that for 
the greater part of the day tbe smaller sized car is more 
than efficient. The use of the larger car is not, therefore, 
apparent, ав the extra rush at certain times can be provided 
for by using some extra cars as required. There is a great 
saving in this arrangement, as there is far lesa weight to 
carry per passenger all through the day's work, aud the 
average receipts per car-mile are practically the same. 

In dealing with the capital required for the two systems, 
the cost of the generating stations and mains has been left 
out on the electric side, bat it has been stated that the petrol 
cars cost three times as much as the electric cars. There are 
two fallacies in this:—Firet, the generating station and 
mains are to the electric system what the petrol and ex- 
ploding apparatus are to the self-acting tramcars, and 
therefore to leave out the cost of the power in one system 
and include it in the other is not working on parallel lines; 
and, second, a petrol car does not cost three times as much 
as an electric car. Taking £600, as stated, as the price of 
the electric car, the petrol car will not exceed £1,000. 

Makiog a full estimate of the cost of the two systems in 
order to compare them properly, they would work out as 
under :—56 miles of re- constructed permanent way, in- 
cluding generating station, cars, mains, &c., at £18,000 — 
£1,008,000. It may be noted that the (Glasgow system has 
cost £18,252 per mile for reconstructiov, and the London 
tramways will not cost less. 

In order to maintain а 8 minutes' service for 18 hours 
per day, it will be necessary to run 360 car-miles per mile of 
track = 131,400 miles per annum = for 56 miles, 
7,358,400 miles per annum. 


The interest on the whole capital  ... wee 
Depreciation on permanent way, buildings, 
&c., at 5 per cent. вау, 74 percent 
Depreciation of cars, machinery, mains, &c., average Pence 
at 10 per cent. 


.. = 34 percent. 


— ER 


Per annum ... m e Pus .. II per cent. 
11 per cent. on £1,008,000 = £110,880 = per car-mile, 3 62d. or 324. 


The ordinary working cost of the electric system has been 
repeatedly put down at 5d. per car-mile, eo that this item 
need not be disputed. The cost of maintenance has, how- 
ever, to be added to this, and as it must include the upkeep 


of generating stations, mains, overhead wires, poles, &c., in 
addition to the repairs of cars, this item will not be less than 
24d. per car-mile. This rate is justified by the returns from 
several stations, although they are not all calculated in the 
same way. The total expense per car-mile of the electric 
system will therefore be 114d. per car-mile, if proper allow- 
ance be made for depreciation. 

What basis is there for the cost of a system worked with 
petrol engines ? Some of these particulars are not yet so 
complete as could be wished, and it will, therefore, be well 
to make ample allowance. 

Should the tramway require reconstruction, the oost will 
be a good deal less, as the cars to be used are not so heavy. 
Taking, however, the same price for the permanent way 
as before, with deduction for bonding rails, mains, wires and 
overhead poles :— 


Fifty-six miles at £6,000  ... — jus cs .. £336,000 
Four cars per mile should be sufficient for 360 miles per 
day, but adding оле extra car for emergency, say, five 
cars at £1,000 x 56 hs nt ios iis xs 280,000 
Total capital .. £616,000 
Interest on £616,000 at 34 per cent. = £21,560 
Depreciation „п £336,000 at 5 per cent... = 16,800 
Depreciation on £280,000 at 10 per cent. = 98,000 = £66,360 
566.360 


7.358 400 = 2 17d. per car-mile. 

The working cost of running should be considerably less 
than the electric car, but let it be taken as equal to the 
former—say, 5d. per car-mile, and, adding 1d. per car-mile 
for maintenance, the cost for all expenses, including main- 
tenance, would be 8:17d., or, say, 84d. per car-mile. 

Besides this enormous saving of 2id. per car-mile, equal 
to about £88,147 per annum, there is the saving of the 
great risk of the larger outlay—the initial cost being less by 
the sum of £392,000. 

It is quite within the bounds of probability, that, by 
making useof the petrol car Ше whole reconstruction of the 
tramways may be avoided, or, at least, only a very limited 
expenditure may be required for sundry repairs at pointe, 
crossings and specially weak places. 

It is farther stated that from a reliable source the calcu- 
lation has been obtained that one gallon of petrol is required 
for five or six miles and that this works out at considerably 
over 14. per mile. Of course, if it required a gallon for five 
miles the cost would be nearer 3d. than 1d. per mile, so that 
there must be some mistake either in the mileage or the cal- 
culation. If it had been said that 5 miles per gallon was 
required on the steepest gradient it might have been admitted. 
The average, however, is more nearly 12 to 15 miles per 
gallon, and this is a very full allowance. 

There is some strange inconsistency in the designation of 
horse-power. It has always hitherto been contended it 
would take less power to move a weight on rails than on 
an ordinary roadway even of the smoothest surface, and yet 
we are now told in this article that 90 н.р. will be required 
for a petrol tramcar. 

The petrol engine is, however, well suited to the work of 
starting a car on a steep gradient, because it has its power 
applied to a small pinion and can be quickly accelerated by 
a change to.one of higher speed without any alteration of 
gear wheels. The Perth car before referred to proved con- 
clusively that a petrol car weighing `7 tons with load could 
be started upwards on a 1 in 12 gradient easily with a 
24-H.P. engine. 

The manufacturers of petrol engines have not had their . 
eyes shut to the experiences and difficulties of electric trac- 
tion, and they do not undervalue the lessons of the past. 
They are also fully alive to the need for having trained men 
to work their engines, and these are regularly being prepared 
for the work. 

This letter has already occupied too much valuable space, 
so that it would be out of place now to enter on the subject 
of motor-'buses, but if at another time there should be a 
corner to spare in your valuable paper, the subject may be 
taken up with your permission. The point has, however, so 
far been given away, because it has been admitted that the 
car on rails requires such an extraordinary extra power to 
move it that it would not be difficult to produce a more 
economical conveyance. Its success otherwise would depend 
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partly on how much the roads can be improved and partly i 
on the possibilities of the tires. 


Great improvements are continually being made on еее 


two special and important points. 
Motor-Tram. 


LEGAL. 


Poxon v. BROOKEB & Goss, Lp. 


Tuts case came before Mr. Justice Farwell in the Chancery Division 
on Friday, cn a motion by the plaintiff to appoint a receiver and 
manager in a debenture-holder's action. 

Mr. WILEINsON, who made the motion, said the property was in 
jeopardy. This was a small company of electrical engineers carry- 
ing on business at Enfield Wash, with offices in London. Deben- 
tures for £900 had been issued, and they constituted a charge on 
the undertsking and property of the company. Plaintiff held one 
debenture for £300. The money was not payable until October, 
1910. No interest had been paid since last October, and the con.- 
pany was hopelessly insolvent. It was unable to pay the wages of 
the workmen, the gas at the factory bad been cut off, and at least 
two creditors were bringing actions. Three quarters’ rent was due 
on the factory, and the landlords could destrain at any time. There 
was good wil), and also plant, stock-in-trade, and other effects which 
would probably be sufficient to pay the debentures. 

His LomgpsBIP said counsel had not made out any case for the 
appointment of & manager. According to counsel, the company was 
in a hopeless state. If all the debenture-holders clubbed together 
and said they wanted a manager appointed, well and good. 

Mr. Cozmns-Hanpy said he appeared for the company, and he 
opposed the motion. He had only received an affidavit from the 
other side on Thursday, aud he asked for an adjournment for a 
week in order to answer it. Counsel stated further that he also 
represented twice as many debentures as plaintiff held, and the 
debenture-holders he represented, strongly opposed the motion. 
Their view was that it would be absolately fatal to accede to the 
motion. 

Mr. WILEINSON said he should, at all events, fike to have an 
interim receiver to save the property. 

Mr. Cozens-Harpy: I am perfectly willing on behalf of the 
company to undertake not to consent to. any other debenture- 
holder’s action in the meantime. 

His Говренір said he would order the motion to stand over for 
aweek. Two-thirds of the debenture-holders were against it. 


Jaxpos Аво LAMP Co., LTD., v. Авс Lamps, Lrp. 


Tais case again came before the Court of Appeal composed of Lords 
Justices Vaugban-Williams and Stirling, on Wednesday last week, 
on an appeal of defendants from an order of Mr. Justice Kekewich. 

Mr. BovsrIELD, K.O., on behalf of tte defendants, said that the 
matter was one of considerable importance to his clients, because 


they had been manufacturers of the lamps in question for ieveral- 


years past, and the injunction which Mr. Justice Kekewich bad 
granted last week (assuming that that Court did not take the same 
view of the case ав Mr. Justice Kekewicb), if not stayed pending 
the appeal, would do the defendants irreparable injury, for 
which there would be no remedy. The defendants bad been 
manufacturing the lamps in question for some six years past without 
let or hirdrance. Mr. Justice Kekewich had found that the 
defendants had infringed the plaintiffs’ patent, and granted an 
in junnotion. His Lordship admitted it was а difficult case, and it 
was not easy to see what the Court o {Appeal would do when 
it got there, but he (counsel) submitted that under the circum- 
stances the right course was to stay the injunction until the appeal 
was heard. Не thought the practice in such cases had always been 
to afay the operation of the irjanction on proper terms, pending the 
bearing of the appeal. 

Mr. Movrrox, K C., for the respondente, said the patent had only 
two more years to run, and it wculd be the greatest possible bard- 
ship, and would greatly prejudice them and be unfair to their 
business if the defendants were allowed to go on infringing. 

Lord Justice VaAUGHAN-WILLIAMS said they must take it that the 
plaintiffs were not in a position to controvert the statement that 
the ip junction would do the defendants serious and irreparable 
damage if they won. He had no doubt that, primd facie, they ought 
to see, if they could, that things were left in statu quo. Bat Mr. 
Moulton had not condescended to say what hardship would be done 
to се plaintiffs. It would seem to be met by sufficient security for 
royalties. 

Mr. MouLTON said people would not take licences, and would 


commence to infringe, and plaintiffs must not be able to bring ` 


another action before the patent was out. They were prepared to 
give defendant a licence. | 

Lord Justice VAUGHAN- WILLIAMS: Are you content that he should 
take a licence without pre judice to his appeal? 

Mr. MouLTOx: No; that would be Heads I win, tails you lose.” 

After further conversation, however, Mr. Moulton consented to 
this course, the defendants paying the same royalties as other 
licensees paid. 

Mr. BoUSFIBLD: You mean pay into Court. 

Mr. Мостток: No, pay to us, 
Weh Justice VAUGHAN- WILLIAMS : You must return it, if you are 


in support of the c 


Mr. MovurTtow submitted that it was unfair that the man who 
refused to take a licence and was beaten should be put in а better 
position than the licensees. 

Ultimately, however, it was agreed that the defendants should 
take а licence, paying the same royalties as the other licensees, 
plaintiffs giving an undertaking to return any moneys in the event 
of the ще being successful, costs of the application to be costs in 

e appeal. 


AUTOMATIC TELEPHONE Оо. v. MARGOWSKI. 


In the King's Bench Division, on Wednesday, March 8th, before 
Mr. Justice Walton and а common jury, the case of the Automatic 
Telephone Co. v. Margowski came on for hearing. Mr. Rawlinson, 
K.O., and Mr. Dodd were counsel for the liquidator of the plaintiff 
company, and Mr. Counsel appeared for the defendant. 

Mr. RAWLINSON said he appeared for the liquidator of the Auto- 
matic Telephone Oo., Ltd., 1903, and the question in dispute was as 
to whom certain electrical machinery and plant at the company's 
works at Greenwich belonged to. The machinery, &c., had been sold 
for £460 and £86, and these were the sums in queation, The goods 
in question were claimed by Mrs. Dora Margowski, the wife of Mr. 
Max Margowski, company promoter, &c., under a mortgage deed on 
account of money said to have been advanced by her. He (Mr. 
Rawlinson) represented the liquidator and shareholders of the Anto- 
matic Telephone Oo., and the case for the company was that Mrs. 
Margoweki's claim was an impudent aud barefaced fraud, that the 
mortgage wasa fraudulent document, and that it was given for a con- 
sideration, which was non-existent. The company was third of a list 
of companies of which Mr. Margowski was managing director. On 
the eve cf the winding-up of the company, he suddenly mortgaged 
to his wife the whole of the property of the company. In fact, 
fraud was alleged at every turn in the history of the company, and 
the present issue had been directed to be tried by Mr. Registrar 
Hood in connection with the winding-up proceedings. 

Mr. COUNSEL, int , said that anything in the way of a 
charge of fraud had been withdrawn. 

Mr. RAWLINSON said if the jury were of that opinion after he 
had laid the facts before them, there would be an end of the case. 
Mr. Max Margowski, he proceeded, was well known as a company 
promoter, and the present company was the issue of two other com- 
panies which had also been wound up. It was formed in 1903 and 
the articles of association were drawn up by Mr. Margowski. There 
was one meeting at which resolutions were properly passed and 
Mr. Margowski was made managing director. Statements were 
made and circulats issued to the shareholders to the effect that the 
company was doing a flourishing business, and that the patents it 
possessed were valid. Later on, in the autumn of 1903, Dr. Sworn, 
who had become connected with Mr. Margowski, as director, became 
dissatisfied and pressed for information. The defendant, however, 
would not give any, and, as a matter of fact, up to that time the 
company had done no business at all. The machinery, which was 
at Greenwich, was all the assets the company had, and Margowski 
concocted a tcheme to give his wife a charge on the property. He 
beld a meeting of shareholders, at which he reported that a resolu- 
tion approving of his action as managing director was passed. As 
a matter of fact, the only persons present at that meeting were 
Margoweki and his wife, so that the resolution meant simply 
that Mrs. Margoweki had confidence in her husband. That being 
sc, the jary would not be astonished at what followed. Mar- 
gowski went to Germany and saw a patent electric fan. He pur- 
ported to buy the rights in the invention, and on his return he sold 
the rights for the whole world to Mrs. Margowski for £310. Mire. 
Margowski could not remember when she paid that money. "Those 
rigbts had, in fact, if they ever existed, never been transferred to 
Mrs. Margoweki or anybody else. Then it seemed that Mr. Mar- 
gowski became suddenly struck with the value of the patent fan, 
and he passed а minute of the company purchasing from her half 
her interest in the British rights for £950, giving her, until the 
money shculd be paid, a mortgage charge on the whole of the com- 
pany's assets at Greenwich. The mortgage deed was registered. The 
macbinery was sold, and realised the amounts now claimed by the 
liquidators on behalf of tbe company, and he asked that the 
mortgage deed be set aside. Of the £4,000 put into the company by 
shareholders, there was notbing left but the assets at Greenwich, 
wbich the liquidators now claimed. These, he said, had been 
got possession of by fraud by Margowski and his wife over the sale 
of the patent electric fan, the rights of which had never come into 
the possession of the company at all. Margowski, he added, had 
drawn nearly all the money belonging to the company from the 
bank, by means of cheques made out in his name as managing 
director, and there was no doubt the machinery in question was 
bought with the company's money. 

Mr. E. Q. FEsTING, retired Jieutenant in the Royal Navy, said he 
first met Mr. Max Margowski, who was connected with the 
Honduras Banking Co., in Abchurch Lane, City, in 1899. He acted 
аз secre'ary of the plaintiff company, and in the various trans- 
actions received the instructions of Mr. Margowski. There was 
only one meeting of the company. Dr. Sworn was one of the 
directors. Witness was dismissed, and had to bring a County 
Court action to recover the salary due to him. 

Mr. CHARLES GoBICE, electrical engineer to the company, said 
the plant at Greonwich, which had been sold under the mortgage 
deed, was bought, for the company, some of it under his advice. 

Bome other evidence was called to the effect that the property 
belonged to the company. : 

Mr. Cobnanr, for the defenoe, submitted that there was no evi- 
dence to go to the jury either as to the ownership of the plant or 

of fraud, at any rate, against Mrs. 
Margowski. i 
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Mr. Max MARGOWSKI, examined, said he acted as managing director 
of the Automatic Telephone Co. Не produced the minutes of the 
board meetings, which he said were regularly entered by the 
весте 


tary. 

On March 9th and 10th Mr. Max Margowski and Mrs. Dora 
Margowski, the defendants, were examined and cross-examined at 
great length as to their transactions with the machinery and plant 
of the company in the works at Greenwich, and the patent for the 
patent electrical ventilating fan. 

Mrs, Mancowsx! said that after she bought the patent rights of 
the invention from her husband, she paid him various sums out of 
her own money for it, amounting in all to about £310. Не after- 
wards wanted to buy it back from her for the same amount, but, 
being & business woman, she declined to do so, especially as she 
believed that she could have sold it on the Continent for £5,000. 
Ultimately, however, her husband told her that the automatic 
telephone was a failure, and that the electrical fan would bea good 
thing for the company, in which she held a large number of pre- 
ference shares, and, therefore, she agreed to sell the rights to the 
company for £950, taking as security a mortgage charge on the 
plant and machinery of the oompany. These were on premises 
rented from her at Greenwich, and she realised on the mortgage, 
and for rent due. j 

In cross-examination sbe admitted that she had no separate 
banking account from her husband, and that he managed most of 
her affairs and her dealings in stock and shares of which she had 
many. 

Mr. CHARLES Baur, of Messrs. Charles Bauer, Imrie & Co., the 
City Patent Office, Cannon Street, was called, and said that in his 
opinion the specification of the electrical ventilating fan was good, 
but the motor part was bad. The patent had not been 
anticipated. . 

After considerable argument, the jury found for the liquidator to 
the effect that the plant and machinery were the property of the 
company, and judgement was entered for £547 4s. 7d , and costs. 

On tbe application of plaintiffs' counsel, his Lordship ordered the 
various documents produced in the case to be impounded. 


А WOBEMEN'S COMPENSATION QUESTION. 

AT the Balford County Court last week the British Westinghouse 
Co. sought to vary an agreement under which tbey are paying 
16s. 6d. а week toa "puncher" named John Wilson, who had to 
have two fin amputated in August last, as the result of an injury 
received while following his employment at the Trafford Park 
works. The company urged that Wilson was now able to perform 
light work, and stated that they had offered to find suitable employ- 
ment for him. The Judge said it was the duty of workmen to get 
back to work as soon as they could. Не adjourned the case until 
May 15th, in order to give the man an opportunity of showing 
whether he was fit for work or not.—Manchester Daily Guardian. 


ACTION AGAINST THE GRE«T NORTHERN AND CrrTY RAILWAY. 
Ix the King's Bench Division on the 10th inst, before Mr. Justioe 
Lawrance and a special jury, Mrs. Stockton, Mre. Arnold and 
Miss O'Brien, three sisters, recovered £2,000 as compensation for 
structural damage caused to their residence, 20, Highbury Crescent, 
met construction of the Great Northern and City Bailway Co.'s 
ube. 


Odp N & Вмітн v. Gas LiGHT anp Соке Co. 
THIS action, which is before Mr. Justice Darling and a special jury 
as we go to press, is a claim against defendants for damages for 
personal injaries sustained through their alleged negligence in per- 
mitting а leakage of gas into telephone boxes, whereby an explosion 
was caused in October, 1903, in Regent Street, London: 


PARLIAMENTARY. 


Tur General Committee on Railway and Oanal Bills has formed 
the following Bille into groups for consideration by Select Com- 
mittees:— Group 5—Oharing Oross, Euston and Hampstead Rail- 
way; Edgware and Hampstead Railway; Great Northern, Picca- 
dilly and Brompton Railway; and Baker Street and Waterloo 
Railway. Group 6—London County Council Tramways; London 
Southern Tramways; London United Tramways (Extension of 
Time); and Metropolitan Electric Tramways. 

Whitechapel and Bow Railway Bill.— All opposition has been 
withdrawn from this Bill, and it will accordingly go before the 
Select Committee on Unopposed Bille. 

Blackpool, St. Annes and Lytham Tramways Bill.—The Chairman 
of Committees of the House of Lords reporte that the promoters 
do not intend to proceed further with this Bill, the object of which 
was to enable the company to run over certain tramways of the 
Blackpool Corporation. 

Rathmines and Rathgar.—The electrical engineers and contractors 
of Rathmines and Rathgar have withdrawn their opposition to the 
Rathmines and Rathgar Improvement Bill. 

Wigan Tramways.—The Standing Orders Committee of the House 
of Lords has decided that the Wigan Corporation Bill may proceed, 
provided that the clause for the construction of tramways in the 
district of the Aspull U.D.C. be struck out, unless the consent of 
that Council is produced before the Select Committee. 

Wellingborough and District Tramways and Electric Supply Bill,— 
The Standing Orders Committee of the House of Lords on Thursday 
last week decided that the promoters of the above Bill may proceed, 
provided that Tramways 1 and 2 are struck out, unless the consent 
of the Northamptonshire County Council and the Wellingborough 
Rural District Council is proved before the Committee to which it 
will be referred. 


Mexborough and Swinton Tramways Bill.—It is reported that all 
opposition to this Bill has been withdrawn, and accordingly the 
Bill will go before the Unopposed Bill Committee. 

The London Electric Power Schemes.—A Belect Committee of the 
House of Lords, consisting of Earl Camperdown (chairman), Earl 
Lytton, Lord Zouche, Lord Aberdare and Lord Estcourt has been 
appointed to consider the following Bills :— Administrative County 
of London and District Electric Power Bill; East London and 
Lower Thames Electric Power Bill; Charing Cross and Strand 
Electricity Supply Corporation; City of London Electric Lighting 
Co.'s Bill; Metropolitan Electric Supply Co. (Acton District); 
Metropolitan Electric Supply Co. (various powers); North Metro- 
politan Electric Power Supply; Central Electric Supply; and the 
County of London Electric Supply Co. 

Electrical Equipment of the Metropolitan District Ratlway.— 
Replying in the Parliamentary papers to а question asked by Mr. 
Atherley Jones as to the electrical equipment of the District Rail- 
way, Mr. Gerald Balfour says that every electrical train, whether of 
seven, four, or three cars will, in addition to the motormen, bave 
one or more men who will be thoroughly instracted in the control 
of the motors. The effect of the withdrawal of the motorman’s 
hand from the lever would simply be to cut off the current and 
stop the train. Asa further precaution, if a train passes a signal 
set at danger, it will instantly be stopped through the automatic 
application of the brakes. 

In the House of Commons on March 13th, the following Bills 
were read a second time: Chelsea Electricity Supply Bill; South 
Wales Electrical Power Distribution Co. Bill, and Ulster aud 
Connaught Light Railways Bill. 


BUSINESS NOTES. 
Heavy Traction Switch.—From Messrs. Cecil Hodges 


and Co., ef Balfour House, Finsbury Pavement, E C., we have 
received particulars of a new registered design heavy type traction 
switch, for which they claim many advantages over the usual knife 
switches employed in such situations. The switch, which we 
illustrate below, is designed with а view to obtaining both 


Норавв Heavy Traction SwITCE. 


mechanical and electrical efficiency. The handle blade is & malleable 
iron casting, suitably finished. Heavy laminated copper brushes 
are provided, which work in solid copper jaws. The wear on the 
brushes is taken up by spare liners, which can be easily inserted. 
The switch is designed to give a long quick break, and it will be 
noted that a separate bearing, independent of the electrical contacte, 
is provided for the switch-handle. 


Thickflex Cord Grip Lampholder.— Mr. A. Joannidi, 
of Grasmere, near Broughton, Manchester, writes to inform us of 
the fact that the Thickflex cord grip lampholder is covered by 
two patents— the porcelain, No. 15,247, and the outer casing and 
cord grip, No. 21,604—of which the writer and another hold the 
letters patent. 'Тһеве lampholders and any further information 
can be obtained from him at the address given. 


Water Coolers.— The North-Eastern Steel Co., Ltd., 
of Middlesbrough, have placed an order with Mr. E. F. Jarvis, of 
the same отр, for one of his patent open type British” water- 
cooling towers for oooling the tuyere water for their blast furnaces. 
Mr. Jarvis is anxious for it to be known that all his cooling plante 
ате entirely manufactured and erected by British workmen. Не 
has recently issued а new pamphlet on water cooling, а copy of 
which will be sent to anyone interested. 


Telephone Installation at Leftwich.— With reference 
to the recent contract for electric light at the Leftwich (Northwich) 
Isolation Hospital, we are informed that Messrs. R. J. Nicholson 
and Co., of Manchester, have received an additional order for a 
complete system of telephones designed by them. 
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New Works.—For the last. 4) years Messrs. Everett, 
Edgcumbe & Co. have devoted their energy exclusively to а branch 
of electrical engineering in which this country rightly claims pre- 
eminence, viz., the manufacture of electrical measuring instruments. 
The business was founded in 1900, and after 18 months, expansion 
of business necessitated a move into larger premises in Great 

Hill. Now, three years later, the growth of the business has 
necessitated another removal to Hendon. The new factory is known as 
the Oollindale Works, Hendon, N. W.,“ and will be devoted ex- 
clusively, as heretofore, to the manufacture of electrical measuring, 
testing and controlling instraments. Offices have been taken on 
the first floor of 87, Victoria Street, 8.W., where the various instru- 
ments can be seen and examined, and where a member of the firm 
will be in attendance. Mr. G. J. Lemmens has joined the firm, and 
his extensive experience in. instrument matters will greatly 
strengthen its position. After the 25th of this month, all communi- 
cations should be addressed either to the works at Hendon or to 87, 
Victoria Street, 8.W. 


For Sale.—Messrs. P. Huddleston & Co. will, on March 
23rd, offer for sale by auction an electrical installation (gas engines 
and dynamos, motors, switchboards, lamps, &c.) at Blackfriars Ro id, 
S.E. Some particulars are given among our advertisements to-day. 


High Voltage Distributing Faseboard.—We illustrate 
herewith (fig. 1) a new form of high voltage distributing fuseboard, 
of which Mr. D. Martin, Birmingham, is the patentee, and which is 
being manufactured by the Electrical Trades Sapply, Ltd., 
Britannia Works, Great Oharles Street, Birmingham. All the live 


Fig. 1. 


metal parts aro entirely isolated by porcelain division walls, allow- 
ing the contacts to be brought closer together, and thus reducing the 
overall dimensions of the fuseboards by about 50 per cent., oom- 
pared with the present established practice. While the contacts 
are brought close together, the length of the fuse wire is 83 in., and it 


Fia. 2. 


lies in а deep recess which effectually prevents arcing between 
adjacent fuses, but allows of their inspection without opening the 
case or removing the bridge pieces (figs. 2 and 3). The complete 
isolation of the contacts is claimed as a special feature of these 
boards, which are enclosed in polished teak or cast-iron cases, pro- 
vided with hinged glass doors. 


Kriéger Electric Automobiles.—The Kriéger Electric 
Co., which is a joint stock public company, with a capital of £80,000, 
fully paid up, made a net profit of £12,000 during 1904, and the 
‘shareholders have just held an extraordinary general meeting, at 
which it was agreed to increase the capital of the company to 
£120,000, in order to cope with the largely increasing business of 
the company. The company, by reason of the expiration of a 
former contract, is now about to open up business in Germany, and 
has arranged to manufacture its own electric motors. According to 
the Financial Times “ it will go in especially for the manufacture 
of small electric motors, now largely in demand in the Navy, and 
for electric traction on railways. Hitherto these motors have been 
exclusively manufactured outside of France." 


Imports of Foreign Electrical Machinery.—A note- 
worthy diminution is taking place in the importation of foreign 
electrical machinery into this country, and it is discernible in the 
returns which have just been issued. During February sach imports 
amounted to only £31,396, bringing vp the total for the first two 
months of the year to £78,324, which contrasts with £95,904 in the 
corresponding period of last year, and £127,801 in the first two 
months of 1903. 


Fia. 3. 


Grangers Expansion Steam Trap.—This is a trap 
which acta by the direct expansion of the steam tube which carries 
the discharge valve. The restraining rod c in the figure, is 
simply а fulcrum rod of Invar nickel-steel, sliding freely 
through н, and serves as a falcrum to the end of the lever at в. 
This lever multiplies the expansion of the steam tube by four, and 
opens or closes the valve v according as the tube is cold or hot. 
The valve v is partly balanced by the spring s, and opens without 
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GnaRaANGER STEAM TRAP. 


much stress on the fulcrum rod. The wheel w serves to rotate the valve 
to free it of any deposit. The spring ғ allows of the trap being set 
in action by a push on the hand wheel. The trap is claimed to be 
equally efficient at all pressures, and it is also claimed not to dribble, 
but to discharge in puffs. Rough adjustment is possible by the nut 
flanges at а, and fine adjustment by the nut B. If properly 
adjusted and just blown off it should at once blow again if the tube 
is chilled with a wine glassful of cold water poured along it. For 
high-pressure work, the traps are made of phosphor bronze, which 
has а coefficient of expansion alwost the same as that of brass. 
The trap is made by Mr. W. A. Granger, of Eaton Park Road, 
Palmer's Green. 


Ferranti, Limited.— Under the scheme of reconstruction 
the new company was iucorporated on the 27th ult., and will, asand 


from March Ist, proceed to carry on the business as hitherto carried 


on by,Messre. А. W. Tait & Arthur Whittaker as receivers and 
managers. All accounts owing will be remitted in due course by 
the company, who will now issue all orders for goods required. 


Trade Announcements.—Messrs. Harris, Lee & Co., of 
165, Queen Victoria Street, E.C., and Johannesburg, inform us that 
for the more convenient working of their business they have con- 
verted it into a limited company under the style of “ Harris, Lee 


and Co., Ltd.,” registered under the Companies’ Acts of the Trans- 


vaal. The management will be as heretofore, the partners having 
become directors of the new company, and holding the bulk of the 
interest. The company holds, amongst others, the sole agencies for 
South Africa for Messrs. Crompton & Co., Ltd., the St. Helens 
Oable Co., Ltd., Perfecta Seamless Steel Tabe Co., Ltd., Electric 
and Ordnance Accessories Co., Ltd., Evershed & Vignoler, Ltd., 
C. J. Thursfield & Co., Zurich Incandescence Lamp Co., Gilbert Arc. 
Lamp Co., and the Bastian Meter Co., Ltd. 

The Rhodes Electrical Manufacturing Co., Ltd., announce that 
Mr. P. A. Paris is now their sole representative for Manchester, 
including the counties of Obeshire and Lancashire, for the sale of 
their direct and alternating current motors. His address tem- 
porarily is at 42, Yarburgh Street, Alexandra Park, Manchester. 
This appointment is consequent upon the company's increased 
business in the district. ° | 

Messers. S. N. Wolff & Oo., manufacturers of electrical goods, of 
Wevelinghoven, announce that from April let their offices will be 
removed to Beuel-Bonn, on the Rhine. 


Owiog to increased business, the Electrical Engineering and 
Maintenance Co. have removed from 5, Eastcheap, to 49, Lime 
Street, E.C., and all letters should be sent there on and after 20th 
inst. 

Messrs. Vicarey & Co., of 91, Foregate Street, Stafford, who have 
for the past two years been laying themselves out as experts on 
storage batteries, are now prepared to undertake the general super- 
vision of batteries, including analyses of acids, water, &c. Messrs. 
Vicarey are issuing а pamphlet giving full particulars of the ground 
they cover, with scale of fees, &c. | 


Dissolutions and Liquidations.—A meeting of the 
Porcelain Electrical Fittings Co, is to be held at Hanley on April 
20th К hear а report of the winding up by tbe liquidator (Mr. Т. W. 
Hayes). 

Mr. James Todd, the liquidator in re Peter Pilkington, Ltd., 
announces tbat he has, with the unanimous approval of the 
Committee of Inspection, entered into а provisional contract 
for the sale of the company's assets. This contract came before the 
Court for approval the other day. Under thecontract the creditors' 
claims are dealt with by the payment of a cash dividend of 10s. in 
the £, and the issue of preference shares in а new company to be 
formed for the remaining 10s. in the £. Upon the matter coming 
before the Court, it was suggested that it would be necessary for 
the individual creditors to unanimously accept the terms offered, 
owing to part of the consideration, including the issue of shares. 
A meeting of creditors was, therefore, to be held at Preston 
yesterday. Under the contract entered into, no costs of the 
liquidation will fall upon the creditors, the whole of such costs 
being provided for under the agreement for sale. 

A petition by a creditor for winding up the Acetylene Gas and 
Electric Smelting Oo., Ltd., is to come before the Courts on 
March 2186. 
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The British Electric Separating Co., Ltd., is winding up volun- 
tarily with Mr. J. F. Harvey, of 3—5, Goat Street, Swansea, as 
liquidator. Creditors must send notes of claims, &c., to Mr. Harvey 
by April 24th. There is a further notice in the same issue of the 
London базене, in which these facts are announced, to the effect 
that a meeting of the company is to be held at 17, Wind Street, 
Swansea, on April 13th, to hear an account of the winding up from 
the liquidator, Mr. В. Phillips Pike. 


Book Notices.— Journal of the Institution of Elec- 
trical Engineers.” No. 170. Vol. 34, Part I. February, 1905. 
London: E. & Е. N. Spon, Ltd. ба. 

“ British Standard Specifications for Structural Steel for Marine 
Boilers.” Re by tbe Engineering Standards Committee. 
London: Crosby Lockwood & Son, or the Committee. 2s. 6d. net. 

“ Steam Turbines; with an Appendix on Gas Turbines and the 
Future of Heat Engines." Ву Dr. A. Btodola. Translated from 
the German by Dr. Louis О. Loewenstein. London: Archibald 
Constable & Оо. New York: D. Van Nostrand Co. 21s. net. 

“ Fire Tests on Glass.” Bed Book” of the Committee, No. 91: 
“ Blectro-Glazed Oasements by the British Luxfer Prism Syndicate, 
Ltd, London.” London: The British Fire Prevention Committee. 
2s. 6d. 

: " Radium, and All About It." By 8. R. Bottone. Becond edition. 
London: Whittaker & Co, 1s. net. 

* Constitution and List of Members of the American Society of 
Civil Engineers.” February, 1905. New York: By the Society. 

% West Australian Mining Industry." Issued as а special edition 
of the Australian Mining Standard, Obtainable in London from 
the Agent Gereral for Western Australia. 5s. 

" German Technical Words and Phrases: An English-German 
and German-English Dictionary.” Ву C. A. Thimm and W. von 

.Knoblauch. London: E. Marlborough & Co. 2s. 6d. and 3s. 6d. 


Germany.—4A company has just been formed in Berlin 
with a capital of £50,000, to be known as Die Electro-Stall Gesell- 
schaft, to acquire and develop the German rights in the Heroult 
process for the electrical production of iron and steel. 


Catalogues, Lists, &c.— The BRITISH ELECTRIC PLANT 
Co. Lrp., Suffolk House, E.C., have sent us a picture card illas- 


trating one of their generating sets suitable for ship-lighting, 


&c., of which they make a speciality. 

Meesns. JOHNSON & PuHiturps, Old Charlton, Kent, have issued a 
new price list of their electric cables and wires, a copy of which we 
bave received. The necessity for this new list is stated to be owirg 
to ne advances in tbe prices of electrolytic copper and pure Para 
rubber. . 

A leaflet has come to hand from Mesers, ReaveLL & Co., LTD., 
Ranelagh Works, Ipswich, which illustrates and describes their 
fixed and portable duplex motor-driven air compressors, which 
they manufacture specially for work in electricity stations. These 
bave a capacity of 18 ob. ft. of free air per minute, and are driven 
by semi-enclosed motors of from 14 to 2 н.р. The machine is 
designed for delivery pressures up to 30 lb. per sq. in., and the 
motors with starters, if desired, are supplied to suit any voltage. 

Mxzssns. E. Goossens, Porr & Co., Hythe Road, Willesden Jurc- 
tion, N.W., have sent us a small price list of their “Pope” 
incandescent electric lamps. 

We have received from Mrsszs. J. H. Hormes & Co., Portland 
Road, Newcastle-on-Tyne, a brochure illustrating and describing 
the " Holmes-Clatworthy " system of driving newspaper printing 
machines. At the present time there are over 100 cquipments at 
work or on order, aggregating over 3,000 x P., and in London news- 
paper offices alone there are 46 cquipmente, which testifies to the 
popalarity of the syatem. 

Mersszs. MICHAEL PAL & Oo., Parliament Mansions, Westminster, 
S.W., have sent us a pamphlet relating to the Hult” rotary steam 
engine, for which they act as sole agents. 

M massas. WILLANS & Rosson, Lrp., Victoria Works, Rugby, 
have sent ue a pamphlet entitled Тһе Economy of the Willans 
Engine.". In it are given particulars of steam trials at Poplar and 
Blackbarn electricity works, and at а cotton mill and a paper mill; 
also of a test with А Willans single-acting engine with varying 
degrees of superheat. 

We have received from Messrs. GEIPEL & Lancs, Vulcan Works, 
72a, Bt. Thomas's Street, B.E., а copy of their new catalogue of 
Ward-Leonard field rheostats, motor starters and circuit breakers, 
which has been considerably extended in scope. In addition to the 
well-known patterns, the following new apparatus is included :— 
High resistance field rheostats for variable speed motors, solenoid 
controlled motor starters, automatic pressure regalators, lift con- 
trollers, and motor starting panels of various types. 

The Epison аир Swan Umrrep Execrrio Ілант Co, Lrp, 
Ediswan Buildings, Queen Street, E.O., have sent us copies of 
leaflets, just issued, illustrating and pricing their new fancy glass 
shades and globes; terminal type high-voltage futeboards; and 
their button switch, with an adaptor, giving a single cord pull 
for both on and off positions. 

From the BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., Lrp., Norfolk Street, W.C., and Manchester, a set of the com- 
pany's catalogues, contained in a neat cloth-covered file, have come 
to hand, which deal in some detail with their apparatus. The 
relays described in Sec. 1 have been designed to meet practically 
all conditions of both ao. and p.c. working. Integrating watt- 
meters are dealt with in Becs.5 and 6; Sec. 15 is devoted to oil 
ewitches and circuit breakers for use with pressures up to 33,000 
volts, several types being shown. Sec. 16 covers D.o. shunt and 
pone тош motor starting rheostats. 

е have received from the ELECTRICAL Co., LrD., Charing Cross 


Road, W.O., a new price list of electric lighting wires and cables, a 
pamphlet describing their ampere-hour motor metere, and sheets 
relating to Nernst lamps, types B and D, and to a double tariff meter, 
which, with a cyclometer counter to work with same, is claimed to 
render а mistaken reading impossible. 

The Electric & Ordnance Accrsscries Co, Ltd., Lave a new 
telephone catal: gue, of 112 pages, at present in the printers’ hands. 
This will be ready for distritution in the course of 3 or 4 weeks. 
Oopies will be sent to any persons in the trade who make 
application. 


New Johnson-Lundell “Perfected” Motor.—We 
are informed that the Johnson-Lundell Electric Traction Co., Ltd , 
have now completed their works at Southall, Middlesex, and are 
putting on the market а new type of motor, 5 designed for 
use in the direct driving of machines of all kinds, from tramcars 
and railway coaches to pumps and machine tools. Particular atten- 
tion has been given to the question of speed regulation, to facilitate 
the individual driving of machines. The dimensions and weight bave 
been reduced by the use of laminated field magnets carried in a 
frame of novel design. As regards speed regulation, three classes of 
motor are made: ordinary variable speed series type; standard 
single-speed shunt type; and a new standard shunt motor having the 
speed variable in the ratio of 3 to 1 by field regulation alone, which 
the company designate as а “ multiple-speed " motor, on the ground 
that it is not a “variable-speed” machine. The last-named point 
is purely a matter of definition, and apparently the company’s 
definition of the meaning of variable speed is a peculiar one. 
A new brush is used on these motors, in whioh the functions 
of collecting and commutatiog the current are separated, the 
brush consisting of two independent sectione, one of hard 
aud the other of soft carbon, of which the latter leade; 
it is claimed that superior commutation and reduced wear 
of commutator and brushes are thus obtained. Numerous 
other improvements have been introduced into the design of the 
motor, and we hope at an early opportunity to give further details 
of its construction. In the meantime, we congratulate the com- 
pany on the inauguration of their works, which we hope will always 
be kept busy. 


LIGHTING AND POWER NOTES. 


Aldrington.— The Hove T.C. bas issued a notice 
that it will shortly be prepared to supply energy for l'gbting, 
motive power, &c., to the district at the following scale of charges: 
—7d. per unit for so much of the supply during each half-year as 
shall equivalent to the use of 1824 hours of the meximum 
demand, and 4d. afterwards. 


Ashton-under-Lyne.—The Board of Guardians of the 
Ashton Union has been considering the advisability of installing 
iis own generating plant for the electric lighting of the new 
Workhouse Infirmary and Narses’ Home, and has requested Dr. 
W. G. Rhodes, of Manchester, to report upon the question. 


Barking.—Last week a L. G. B. inquiry was held into the 
application of the U.D.C. for sanction to borrow £3,500 for electric 
light extensions, which inclade a new boiler, pumps, steam gene- 
rator, switch gear and travelling crane. 


Birkenhead.—At a recent meeting, the Tramways Com- 
mittee passed a resolution that no part of the coat of lighting the 
lamps on the centre tramway poles should be charged to the tramways 
undertaking. This gave rise to discussion at tha last meeting of the 
T.C. An amendment that the resolution be not confirmed was 
moved, bat the matter was referred back to the Tramways Com- 
mittee. The Watch Committee, as the lighting authority, ie 
obtaining benefit from the present arrangement, and pays nothirg 
for the privilege of using the poles. 


Bradford.—The Finance and General Purpo:es Com- 
mittee has avandoned the idea of calling in an expert to advise on 
matters conneoted with the electricity works. 


Bromley (Kent).—The T.C. has decided to take no 
steps at the present time to exercise the right to resume possession 
of the electric light undertaking. The optional time expires on 
September 2nd next, and the Council has the option to purchase at 
the end of every seven years. 


Burnley.—The T.C. has been recommended to reduce 
the charges for energy as under:—Lighting, from 4d. per unit to 
34d. ; motive power and heating, from 3d. for the first hour, to 12d. 
and ld. afterwards; public lighting, from 3d. to 14d. ; tramways, 
from 14d. to 1'45d. In spite of these reductions, it is estimated 
that the profits of the undertaking will be about £4,000 next year. 


Camborne.— Messrs. Edmundson’s travelling electrical 
exhibition, under the auspices of the Urban Electricity Supply Oo., 
was opened at Oarn Brea last week. The total proceeds were to be 
handed over to the Miners’ Hospital. 


Cannock.—The U.D.C. has decided to take steps to 
secure the insertion df a clause in the Shropshire and Worcestershire 
Electric Lighting Bill, in order to safeguard its interests in respect 
to the lighting of the district by electricity. 
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Cheltenham.—In pursuance of a resolution passed last 
November, to endeavour to reduce the cost of production of electrical 
energy, the Lighting Committee has instructed the borough elec- 
trical engineer to prepare and submit full particulars as to those 
employed in the electrical department, the duties of each, and his 
salary or wages. 


Ceylon.—The Ceylon Budget for 1905 contains the 
following votes for electric fans and lights in various Government 
offices -— Registrar-General’s office, Rs.1,345; Public Works depart- 
ment, Rs.805; Surveyor-General's office, Rs.715; Administration 
Block, General Hospital, Rs. 5, 313; audit office, Rs.1,078; Royal 
College, Rs.340; and General Post Office, Ra.3,000. 


Continental Notes.—GEnMANT. — The municipal 
authorities of Forst (Lausitz) have voted the expenditure of a sum 
: et £27,500 for the establishment of an electricity works in the 

wn. 

ITALY.—A concession has been granted, fora plant to be put down 
to utilise the water power of the River Degano at Rio 8. Michele, 
for generating electrical energy for the operation of the projected 
railway from Piano Fortis to Villasantina. 


Dalkeith.—-The electric lighting of Dalkeith was com- 
menced on the 11th inst. In all, 27 arc lamps have been provided. 
The generating station is in Croft Street, and the supply of 
electricity is by a low pressure direct current three-wire 
system. Messrs. Compton & Co. are to charge the Dalkeith Town 
Council 34. per unit for lighting, though they have entered into a 
lower-priced contract with the Municipality for the energy for 

pumping at Bridgend. The price to consumers is 6d. per unit for 
lighting and 34. per unit for power, with reductions to large con- 
summers. 


Enniscorthy Asylum.—The final inspection of the 
electrical installation took place recently. The lighting of 
the buildings is arranged in 14 different sections, and in case 
of fire or accident, only one of these could be affected. An electric 
fire pump is also installed. The buildings are wired for 780 lights, 
which take 40 H.P., an extra 25 н.р, being required for pumping and 
power. 


Glasgow.—The Corporation electricity department has 


issued new wiring rules, the principal alteration is that dealing. 


with the bonding and earthing of metal-sheathed conductors and 
metal tubes and conduite. The T.C. now most distinctly insiste that 
all metal tubes into which insulated electric wires are pulled must 
be connected together by means of properly screwed sleeves or 
couplings, or securely soldered together so as to form a permanently 
continuous conductor from end to end of the system. In addition, 
where iron pipes are used for protecting insulated electric con- 
ductors, it is necessary always to keep these iron pipes clear of gas 
pipes by means of a distance piece, and special attention is drawn 
to the fact that this distance piece must always be fixed securely in 
position. There is a slight addition to the rule concerning the 
insulation of paper and jute-covered cables, and the undue use of 
flexible on installations is discouraged. Bare terminals on motors 
and accessories connected therewith are also prohibited. 


. Gorleston.—On March 7th, a cable was laid across the 
river, connecting Yarmouth and Gorleston, for electric lighting, 
power and traction purposes. 


Gravesend.—AÀ loan of £4,814 for mains extensions has 
been applied for by the T.C. 


Higham Ferrers,—The T.C. has received from the 
В. of T. an intimation that a private company is applying for а 
prov. order for E.L. in the district, the promoters having asked the 
board to dispense with the Council’s consent. 


India.—CaLouTTA.—The local electricity supply com- 
pany has just revised its tariff by the introduction of rebates. 
Nominally, the charges for lighting stand as before, at 8 anoas per 
unit, as against 4 annas for power. By paying in cash within 15 
days of the posting of the bill to the consumer, a rebate of 1 anna 

unit, off the lighting rate only, will begranted. Subject to bills 
ing paid within the period mentioned, additional will accrue on 
the aggregate consumption for the year. No rebate is granted to 
lighting consumers of under 15,800 units; over this amount the 
rebate is 24 per cent., increasing until 130,000 units are consumed, 
when the rebates will amount to 474 percent. For power users, the 
scale of rebates begins at 3,000 units, which secure a rebate of 1 per 
cent., which increases until 100,000 units are consumed, when the 
rebate is 50 per cent. 

LAHORE.—4AÀ new erecting shop, to be electrically driven, is to be 
put in hand at once for the use of the North-Western Railway. 

BowBaAYv.—Considerable progress has been made by the Brush 
Oo. with the installation of the electric light for the town. The 
licence for carrying on the work has been approved by the muni- 
cipality and the local Government, but until the Indian Govern- 
ment sanction is obtained further operations are suspended; it is 
expected, however, that the supply will be available at the end of 
thismontb. The number of applicanta for supply to date is about 
sufficient to lead up the present plant. The company make no 
charge for connecting premises if the total length of service main 
does not exceed 60 ft.; in cases where more that 60 ft. of service 
line is required the licensees lay free of charge, such length not 
exceeding 100 ft. as is required to;be laid outside the consumer's 


— 


premises, but excess over this must be paid for. The company 
reserves the right to fix the position of entry of the supply cable. 
BamGALORE.—The works for the installation of electric lighting 
in the Cantonment and City are in progress. Three substantially 
built structures, to be used as transformer stations, have been already 
constructed —one near the Mayo Hall on the South Parade, one near 
the Victoria Hospital,and the other near the goods shed of the 
Madras Railway. The wrought-iron posta for conveying the trans- 
mission lines are being fixed. The power from the Cauvery Falls 
will be switched over from the main line to the Bangalore con- 
nection, from the transformer house at Kankinhalla, a distance of 
18 miles from Bangalore. The transformer houses in Bangalore will 
be in charge of superintendents at Rs. 300 each. Two native | 
gentlemen who have been sent to America by the Mysore Govern- 
ment to be trained as electric operators, are expected to complete 
their course and return in April next, when they are likely to be 
appointed as superintendents. The whole of the machinery has not 
yet:arrived, but the installation is expeoted to be in working order 
some time in June next. 


King's Lynn.— In order to encourage the use of electri- 
city, the charge for heating and cooking purposes has been reduced 
to 144. per unit, with 1s. per quarter meter rent. 


London.—CAxBERWELL.—The accounts of the County 
of London Electric Supply Oo., Ltd., for the year ending December 
31st, were reported on by the B.C. Finance Oommittee recently ; 
the Committee is still dissatisfied, because it cannot compel 
the company to show independent allocation of the latter's 
expenditure relating to the borough. The L. O. O. support the 
B.C. in its endeavours to obtain “redress” in this matter, bat the 
B. of T. state that it cannot see its way to grant the request of the 
Council. The Finance Committee has, however, just passed the - 
following resolution :—“ That the company be requested to show in 
its statement of accounts, a separate allocation so far as this borough 
is concerned, and that the B. of T. direct that this information shall 
be furnished. i 

Br. PANCRAS.—T'wo small balancing stations for the p of 
maintaining the pressure of supply in the West Hill and Maldon 
Road districts are to be provided. The estimated cost of furnishing - 
the balancers with switchboards and all connections is £350 each. 

BoUTHWARK.—A letter to the B.C. from the secretary of the 
County of London Electric Supply Co., offering to supply energy 
at 2d. per unit for public lighting, has been referred for considera- 
tion to the General Purposes Committee. 

MARYLBBONE.—On 14th inst. the borough accountant reported 
that an account of the Metropolitan Blectric Supply Co. for capital 
expenditure during December last, amounting to £3,208 14s. 6d., 
had been received. He recommended a payment on account of 
£2,800, leaving a balance of £408 odd to be dealt with subsequently. 
He drew attention to the fact that the company had forthe first 


time brought into account acharge for supplying and fixing maximum 


demand indicators during the past year amounting to £395. He 
believed this expenditure could be successfully objected to. With 
regard to the November expenditure, a sum of £500 should also be 
withheld. Mr. Wright advised this, and it was also that 
the price of the meters here should be considered. The E.L. 
Committee approved these recommendations. 

WooLwicH.—The B.C. has resolved to expend £1,598 on the 
erection of 49 additional public electric lamps. . 


Loughborough.—As an experiment, the T.C. has been 
recommended to light the Market Place by electricity. 

The Corporation has decided to supply motors, &c., on the hire- 
purchase system. | 


Luton.—The T.C. has applied to the L.G.B. for a loan 
d itd for the provision of additional plant at the generating 
оп. 


Macclesfield.— Another deputation from the T.C. waited 
upon the B. of T. on March 7th, relative to the extension of the 
prov. order for electric lighting. At the same time Messrs. Foote 
and Milne, Ltd., who have asked for the revocation of the order, 
attended to explain the grounds for their request. The proceedings 
were private, but the Council hopes to receive an extension of a few 
months to prove its bond fides in the matter. 


Montreal.—The Yorkshire Daily Post correspondent 
says an English syndicate has secured control of the Montreal 
Power and Light Co., which has a practical monopoly of the eleo- 
trical power supply of Montreal. The Englishmen completed 
yesterday the purchase of 20,000 shares of the Corporation stock, 
which gives them a majority holding. The deal is one of the largest. 
of its kind that has occurred in Canada for a considerable period. 


Newport (Mon.).—On the recommendation of the 
borough electrical engineer, the Electricity and Tramways Oom- 
mittee has resolved to obtain sanction from the L. d. B. to borrow: 
a sum to cover the cost, about £2,500, of extending the condensing 
plant " {Һе electricity works, and а further sum for mains exten- 
sions, &c. | 


Ormesby.—The U.D.C. on March 9th received from the 
Cargo Fleet Iron Co, Ltd, an offer to supply energy in bulk 


. at 14. per unit, and a Committee was appointed to consider the 


offer. 


Ossett,— The T.C. on Monday decided to have plans and 
estimates prepared for the erection of an E.L. and power station in 
connection with the refuse destructor, 


442 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,425, Мавон 17, 1905. 


Penarth.—The Council recently considered a report 
presented by the surveyor in respect to the lighting of portions of 
the town with gas or electricity. A tabulated statement was in 
favour of Welsbach lights. It was decided to adopt this 
- system, and call on the Penarth Electric Lighting Co. to remove 

its standards. 


Port Elizabeth (C. C.).— We understand that a private 
Bill is to be introduced into the Cape Parliament during the 
ensuing session, to authorise the T.O. to construct the necessary 
works for the supply of electrical energy for lighting and power 
purposes. 


Redditch.— The U.D.O. has decided not to accede toa 


petition from local manufacturers, asking that small users of onergy 
for motive purposes should be supplied at the same price as the 
large users, viz., 1d. per unit, instead of 2d. per unit as at present. 


Shrewsbury.—The T.C. on Monday sanctioned an 
ig riis of £5,295 for extending the electricity works. 
necessary, the Bill of the Shropshire and Worcestersbire 
Electric Power Co. will be opposed. 


South America.—The directors of the Bahia Blanca 
N.W. Railway have been granted permission by the shareholders, to 
put down an electric power plant at Bahia Blanca for their own use. 
'The public may also eventually be supplied with energy. 

The Municipality has informed the Buenos Ayres Electric Tram- 
way Co. that if it does not comply within а certain period, with the 
terms of its concession as regards the free lighting of certain streeta, 
fines will be imposed.— Review of the River Plate. 


Southampton.— The T.C., at its meeting on Wednesday 
last week, approved of the recommendation of the Electricity 
Committee to reduce the price of electricity for lighting purposes 
from 44d. to 4d. per unit. Farther, to encourage the use of lighting 
in cellars and back premises, excluding window and outside lighting, 
a special low rate of 3d. per unit is offered by separate meter. The 
price for energy to the Tramways Department, for the ensuing year, 
is to be 2d. per unit. It may be noted that the Electricity Com- 
mittee supply and maintain all the tramway feeders up to the 
section boxes for this inclusive price. Anamendment that the price 
of energy for the tramways should be 114. instead of 2d. was 
rejected, only seven voting for it, and 41 against it. 

The price of energy for traction purposes may seem somewhat 
high as compared with other towns, but Mr. Street, the borough 
electrical engineer, evidently does not intend that the Tramways 
Department shall be exploited at the expense of the lighting con- 
sumer. 


Sunderland. — The Town Council, on the recom- · 


mendation of the Electricity and Lighting Committee, has decided to 
reduce the price of energy supplied to the Tramways Department as 
from April let next, from 13d. to 151. per unit, and from the same 
date the price to lighting consumers will be reduced from 5d. to 
44d. per unit, with discounts, on the flat rate, and on the maximum 
demand from 5d. aud 24d. to 44d. and 24d. per unit, it offers an 
alternative price to small long-hour motor consumers of 24d. for one 
hour per diem during summer and the first two hours during winter, 
and 12d. for all energy consumed thereafter. It was stated that these 
reductions were the first benefit the town would derive from the 
policy of the Committee in providing energy for the shipyards. 
There was a very large increase in units scld, which it is expected 
during the next year will total over 5,000,000, and it was owing 
to the reduced average standing charges that the Committee was 
now able to give consumers the benefit, 


Swindon.—The T.C. has reduced the price of energy as 
follows :— Lighting, flat rate, from 5d. per unit to 4d.; maximum 
demand system, capital charge to be reduced from £7 10s. to £6 
per Kw.; power, from 24d. per unit to 2d, the Council reserving 
the right to charge 4d. per unit for energy used between 5 p.m. 
and 10 p.m. in the winter months; street lighting, 25 per cent. 
larger lamps to be fixed at the present charges; arc lamps reduced 
from £17 103. per annum to £16 108.; meter rents, consumers to bs 
allowed one meter free of charge for the equivalent of every 180 
lamps connected for lighting or power; energy for tramways reduced 
from 23d. to 2d. per unit. 

The Council has also decided to let out on hire and hire-purchase 
motors and apparatus cannected therewith, and arc lamps. 


Swinton and Pendlebury.—The U.D.C. has decided 
to apply for a loan of £7,683 for the electricity undertaking. 


Whitby.—The U.D.C. has arranged with the General 


Electric Co. for a supply of motors for sale on the hire-purchase 
system. 


Whitwood.—In the prov. order for E.L. applied for by 
the U.D.C., the B. of T. has inserted a clause authorising the Council 
to take energy in bulk from the Yorkshire Electric Power Co. 


Hungary,—A service of electrical omnibuses, taking their 
energy from au overhead conductor, has recently b3en established 
between Pograd and Ta'rafured, Hungary. 


TRAMWAY AND RAILWAY NOTES. 


Aberavon.—The В. of T. has appointed Lieut.-Col. E. 
Druitt, R.E., to hold an inquiry on March 15th with respect to the 
Tramway Provisional Order, for the purpose of determining whether 
the consent of the Glamorgan County Council ought to be dispensed 
with and the provisional order made. /The Corporation has resolved 
to support the amended scheme. 


Beckenham.— Our local correspondent writes :—** The 
B. TL. T. Co. has had to fight some hard battles with local authorities, 
but for a short length of line the contest at Beckenham has given it 
more trouble probably than has any other 'extension' which it 
has endeavoured to tackle. Four years ago the company turned 
its attention to this neighbourhood, and proposed an extension 
which would join up the Croydon line at South Norwood, and 
would run through Penge and Beckenham to Bromley. The Urban 
District Oouncils in these districts combined to oppose the scheme, 
but the Bromley portion of the line was abruptly abandoned, and 
Penge backed out from the joint opposition and made terms with 
the enemy. Beckenham still opposed, and so strong was the oppo- 
sition that the company had to withdraw that portion of the line 
from its Bill while it was in the Committee stage; but the follow- 
ing year saw another Bill promoted to take in Beckenham, and in 
order to keep out the company, the Council decided to promote a 
Bill for its own tramways. The company still negotiated with the 
Council, and, as a result, the latter at length came to an 
arrangement by which, at the expense of the company, it 
was to be allowed to take its Bill through Parliament, a 
measure asking for many additional privileges in connection with 
local government which bad nothing at all to do with trams, and 
to subsequently lay an electric tramway and lease it to the com- 
pany for a period of 30 years. This line ran only half-way tbrough 
Beckenham (15 miles), and during the 30 years the company was to 
pay to the Beckenham Council a sum of not less than £68,000 ; this 
included rent of the line and costly widenings in the Beckenham 
High Street. Amongst other things, the company was to give the 
Council the option to supply current for the Beckenham and also 
the Penge trams, and was to hand over the concern at the end of 
the 30 years in good working order, and was also to give special 
terms for any extension which the Beckenham Oouncil was at 
liberty to oppose. Бо good were the terms that the Council mis- 
trusted its own deal, and insisted upon the soundest security for 
the due carrying out of the sgreement. The negotiations on this 
matter were unduly prolonged, and the company made no secret of 
the fact that it would like to get out of its agreement, giving 
as its reason that the Council was not unanimous on the question, 
and that endangered the successful working of the scheme. 
Suddenly the Council discovered that these negotiations had been 
prolonged to an extent that made it doubtful whether it could 
complete the tramway in the time agreed upon; bct the company 
gave as security £10,000 worth of second debenture stock, which 
was deposited, and then suggested а conference to consider the 
whole question. In the terms of the agreement, the company had 
the right to propose certain modifications of the scheme, and it was 
the delay in the submission of these modifications of which the 
Council complained. А round table conferenoe was held with the 
directors of the company a few weeks ago, and (presumably as the 
result of tbis) the Beckenham Council now proposes to tear up the 
whole agreement, and to surrender the fine bargain it has made. 
The excuse given is that motor-'buses are & more up-to-date form of 
locomotion, but it is plain that this is not the real reason, and it is 
believed that the real cause for the action of the Council is that 
certain engineering difficulties have been ‘discovered,’ and the 
Council will not be able to complete the line without fighting the 
company in the law courts, and a sum of £50,000 is given as the 
estimated cost of such litigation. The Beckenham Council has 
won every trick in the game up till now, but it looks ав though the 
luck has entirely changed. The matter is now in abeyance for the 
ratepayers to express an opinion." 


Belfast.—The strike among the labourers employed on 
the reconstruction of the tramways has been settled. 


Biackpool. — The question which was to have been 
referred to Parliament, of running powers over the Blackpool 
borough tramways, required by the Blackpool, St. Anne's and 
Lytham Tramways Co., has been settled by ‘agreement. Running 
powers will be granted, on terme. Notice has consequently 
been given for the withdrawal of the Bill now before 
Parliament. 


Caledonian Railway Co.—At the half-yearly meeting 
of the shareholders of the above company, held in Glasgow on the 
14th inst., the chairman, in referring to the decreased passenger 
revenue, said that the loss was largely attributable to the extension 
of the Glasgow tramway system beyond the bounds of the city. He 
held that this was not a legitimate form of municipal enterprise 
Apart from the fact that the Corporation was utilising the credit of 
the city (in which the company was the largest ratepayer) for the 
purpose of competing with the undertaking for the conveyance of 
passengers. The effect of these tramway extensions was that the 
Corporation was offering inducements to the population of Glasgow 
to reside outside the bounds of the city, thereby reducing the assess- 
able value of the city, and increasing the ever-growing burden of 
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taxation on those whose works and property remained within the 
city. If this policy were persevered in, it was likely to result in а 
serious injury to the tramway service within the legitimate area of 
operations. 


Darlaston.—A letter has been received by the U.D.C. 
from the Board of Trade intimating that the licence for the use of 
the overhead system of electric traction. on the tramways of the 
South Staffordshire (Lessee) Co. has been renewed for 12 months. 
It was also intimated in the same letter that the secretary of that 
company has expressed fall appreciation of complaints made by the 
Council, and, therefore, the estimates are being prepared for the 
renewal both of the track and equipment. 


Dartford.—It is said that the U.D.C. has arranged a 
loan of £93,000 for the construction of tramways linking the town 
with London, 17 miles distant. 


Electric Railways.—In the Commons on Tuesday, 
Mr. Weir asked the Secretary to the Board of Trade whether, 
having regard to the fact that the North-Eastern Railway Co. had 
electrified a portion of their system without obtaining specific 
statutory powers, he proposed to notify other railway companies in 
the United Kingdom of the irregularity of such a course. Mr. 
Bonar Law in reply, said that the Board of Trade was not prepared 
to say that the North-Eastern Co. had been guilty of any 
irregularity, and it saw no necessity, therefore, to call the attention 
of the companies generally to the course adopted by that railway. 
Up to the present time 28 accidents had occurred from the use of 
electrical power on this railway. The Board of Trade was not 
aware whether compensation had been paid by the railway company 
in each case. An inquiry had been held into the accident to Alice 
Maughan, but the Board of Trade had not yet received the 
inspecting officer's report. The railway compauy had carried out 
the recommendations of the inspecting oflicers in 80 far as they had 
been made at present. 


East Ham.—The T.C. has received sanction from the 
B. of T. for the borrowing of £3,125, for the purchase of five addi- 
tional electric tramcars. 


Handsworth.—Colonel Sir Colin Scott Moncrieff, the 
referee appointed by the В.Т. to determine the value of that part 
of the undertaking of the City of Birmingham Tramway Oo., which 
is in the Council's district, and which the Council desires to 
purchase, has given his award. If the U.D.C. is required by the 
Act to pay for 12 engines and 11 carriages, the purchase price is 
£14,776 ; if only required to pay for five engines and five carriages, 
£11,705 ; and if not required to pay for any engines and carriages, 
£9,406, the Council to pay the company’s costs. The Council 
contends that only five engines and five carriages are to be taken 
over. | 

The Tramways Committee will ask the Council to direct that the 
. opinion of the High Court be obtained upon the questions raised by 
the referee's award. | | 


Huddersfield.—Through their union, the tramway 
employés have applied for a week's holiday annually, and for extra 
payment for Sunday labour. The Committee has decided not to 
grant the holiday in view of the fact that the department is 
dependent upon the rates for assistance, and the request in regard 
to Sunday labour has been postponed until the trams are selt- 
supporting. à 


India,—Coonoor.—A Calcutta newspaper says that for 
some time past the Madras Railway authorities have been carrying 
out test works in the Coonoor Ravine, to ascertain if sufficient water 
can be obtained in that locality throughout the year for the produc- 
tion of electrical energy for railway traction. 


Kilmarnock.—The T.C. has agreed that the line from 
King Street Ohurch to Ricarton be doubled, ata cost of £3,200. 


London United Tramways.—Mesers. J. G. White and 
Co., Ltd., have just booked an important contract with the London 
United Tramways to the tune of about £165,000. The work com- 
prises two distinct sections. The first is in Kingston, Surbiton, 

. Malden and Wimbledon districts. The total route length of this 
line is about 104 miles and the length of single track is 
about 18% miles. The second section is in Hanwell and 
Brentford, the route length of these lines being about 25 
miles, and the length of single track 53 miles. The type of 
construction of the track is particularly strong, and consists 
generally of No. 3 B.S. rails, with cross girders spaced 9 ft. apart 
throughout, and the joints are supported by anchors of H section, 
secured to rails with bolts and clips. The concrete underbed is 
6 in. thick, finished off with a layer of 1 in. fine concrete, and over 
this a floating coat of 1 in. cement and sand to form bed for wood 
paving. The paving throughout is of Jarrah wood, finished, in the 
Kingston section, with an edging of granite sette, while in the 
Hanwell and Brentford section, the margins are entirely of granite 
setts. The overhead construction is to be span wire throughout, 
the poles being 33 ft. long, and the ornamental character of tbe 
remainder of the L. U. T. will be preserved on the new sections. 


The trolley wire will be 2/0 B. and B. gauge grooved cop 
which will be supported by mechanical ears, The height of the n 
wire above rail level will be 23 ft., which is greater than is , 
owing to special London conditions. 


wire, 
tro 


London.—In connection with the sale of its undertaking 
to the L.O.C., the Woolwich and South-East London Tramways Co. 
claimed £57,206. The Council’s valuation was £30,000. As a 
result of arbitration the purchase price has been fixed at £46,152, 
exclusive of harness materials, consumable stores, &c., which it has 
been arranged shall be taken over at a valuation at the date of the 
transfer of the undertaking on March 31st. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee held on the 9th inst., thejquestion of the extension of 
the tramlines from Scotswood Road to Scotswood Bridge, and also 
from Ridley Street to Clarence Street, Shieldfield, and thence to 
Jesmond Road, was considered. Some estimates for the work had 
been submitted. The electric work was put down at £5,549, if 
side poles were used in the case of Scotswood Road (£1,526 for 
cables and £4,023 for overhead work), but no cables would be 
required for the Ridley Street section, as it would be fed direct 
from Jesmond Road. If centre poles were used in the case of 
Scotawood Road, the cost would be reduced to £5,285. The city 
engineer estimated that the cost of the track for the Scotewood Road 
extension would be £17,170, and for the Ridley Street extension 
the cost of the track would be £12,540. After some discussion the 
Oommittee recommended the Council to carry out the Scotewood 
extension, and leave the Ridley Street proposal over for the 
present. | 


í 


New South Wales. — The report of the. Railway 
Commissioners for the quarter ended December 31st, 1904, says 
that the tramways comprise 1257 miles of line, mostly worked on 
the electric system. For the quarter the earnings showed an 
increase of £2,259, but owing to additional charges for relaying, &., 
debited to working expenses, the expenditure increased to the 
extent of £10,471. The number of passengers carried was 36,119,113, 
an increase of 509,908 upon the previous corresponding quarter. The 
revenue earned was £209,926. 


Paisley.—A communication has been received from the 
manager of the Glasgow Corporation tramways, stating that he 
has arranged with the Paisley District Tramway Co. to run the 
city cars to Paisley on and after Monday next. 


Poland.—The Ministry of the Interior has approved 
m projeot of converting the tramways in Warsaw into electric 
ines. ` ' 


Sunderland.—The dispute between the Corporation 
and the Assessment Committee as to the rateable value of the tram- 
ways and electrical undertaking has been settled. The exact facts 
are :—The Assessment Committee's valuers' figures on the basis of 
receipts for the year ending March, 1903, of £62,597, we:«3 for land, 
tramways, buildings, machinery, &c., in the Parishes of Sunderland, 
Southwick and Fulwell—gross, £20,150; rateable, £14,129. On 
appeal by the Corporation to the Assessment Committee, these 
figures were reduced to— gross, £18,015 ; rateable, £11,000. Against 
this assessment the Corporation gave notice of appeal to Quarter 
Sessions. Thereupon conferences took place, and the Oorporation 
claimed that the assessment should be—gross, £13,650, and rateable 
£5,661. On the 11th inst. the valuers met, and the result of their 
consultations was a settlement on the basis of—gross, £16,411; 
rateable, £7,653. On these grounds the appeals have been with- 
drawn. 


The Paris Metropolitan Railway.— Some interesting 
figares are given below showing the progréss of the Paris 
Metropolitan Railway, of which 33 km. out of a total of 77 km. 


authorised are in use :— ; 
Number of 


passengers. 

In 1900 (six months only)... 17,680,286 
In 1901 vis ux P 255 55,882,027 
In 1902 T eos iv э» .. 72,183,028 
In 1908 is ssi Eus wee ... 118,201,772 
In 1904 ‚ 140,247,228 
Total ... . 404,194,341 


During the first two months of the current year over 30,867,700 
passengers have been carried, giving а probable total for 1905 of 
about 185,000,000. When the question of the exploitation of the 
line arose in 1891, the most optimistic estimates for the No. 1 section 
placed the annual traffic at from 25,000,000 to 30,000,000. In 1904 
about 70,000,000 passengers travelled over this section of the 
line. ` 


Walsall.—The Tramways Committee has informed the 
Trades’ Council that, having regard to the experience of towns of a 
similar size to Walsall which have experimented with halfpenny 
fares and the financial position of the tramway undertaking, the 
Committee cannot adopt halfpenny fares or reduce any of the pre- 
sent fares. 
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THE BRUSH ELECTRICAL ENGINEERING COM- 
PANY'S FALCON WORKS. 


THE name of “ Brush" is one with which electrical engi- 
neers have been familiar from the earliest days of the 
electrical industry. From the time when C. F. Brush 
devised his complete new system of arc lighting, embracing 
the lamp, the dynamo of unique design, and the automatic 
current regulator, his name has been of world-wide reputa- 
tion, and if the original apparatus are no longer regarded 
as the best available, it is not because they failed to answer 
their purpose, but because, like other pioneer inventions, 
they have been superseded by still better ones. 

It was in 1879, when the incandescent lemp was still in 
the throes of ite birth, that the Anglo-American Brush 
Electric Light Corporation was formed to develop the 
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A, Traction motor shop; B, Small engine shop; C, Small dynamo shop; D, Shop for traction controllers and resistances ; 
former winding shop; F, Caretaker’s house; G, Works drawing exchange ; H, 


K, Warehouse ; L, ber store; M, Sawmill; N, Lo 
erecting shops; P, Automatic fire 
Brass foundry; W, Sand mills for 
Heavy erectíng shop; 

ou 


rass 1002002: 
Electrically-driven 


C C, Heavy tool shop; 
ndry blower; 


QQ, Log yard; RR, Lo 
Car drawing office ; X 
Railway main line; C C O, Bru 


sion of the business soon rendered it necessary to increase 
the capital of the company, and in 1890 the Falcon Engine 
and Car Works at Loughborough were purchased ; branch 
establishments’ were set up in the Colonies and elsewhere, 
and the name of the company was changed to that which 
it now possesses. About this time the Duke of Marlborough 
became chairman of directors; Mr. E. Garcke, formerly 
manager, received a seat on the board, and Messrs. J. S. 
Raworth and R. P. Sellon were the joint managers. 

The more recent history of the company is doubtless 
familiar to our readers, The company has entered into close 
relations with various other electrical concerns, which alone 
provide an outlet for a large portion of its products. 


= — = м . * | 
11] , 
не ril 
4 ) i 
< ] а, 2 { i 
' [. 
НӨӨ » ES! 
4 М $ - $ | 
fi 4 7% i 7 
4. Ke ow |« РЕ * 4 
zs @ 3 = f LI 
99 $ Td ^ nde \ 
A | I» I CP 
z iy sub ' | 
8 * ! —— -| id = BE: 
"97 | | ilu Reet н 
, А. 
ене Et IU EE. s 
- rl i: | Lon / i 
2 = — 
р i 
In. * ` 
' К 
г $ 1 
фа ОРА 3 
+ + | ~ 
Ad] 3 
| 
5 f 
Ste ! 
— А 
— 


E, Armature and trans- 
eneral offices; I, Staff bicycle house; J, Workmen's bicycle house ; 


g saw; O, Space for extensions adjoining M.R. Co.'s main line for extra heavy tooling and 
ump; Q, Car painting shops; R, Car erecting shop; 8, Pattern shop; 
X, General stores; Y. Bmithy and 


ло! shop; U, Tool shop smitby; V, 


loco. boiler shops; Z, Power house; A A, Boiler house; B B, 


D, Iron foundry; E E, Sand mills; F F, Gas producer for core stoves; G G, Core stoves; Н Н, 
II, Cupolas; J J, Space for heavy moulding boxes; K K, Oil and colour stores; L L, Pattern stores; M M, 
Experimental track for testing electrical car equipments; N N, Radius of curve, 35 ft.; O O, Radius of curve, 40 ft. ; P P 
saw; B В, Cross-out saw; T T, Timber stores; U U, Car body erecting shop; V V, Car wood working machine shop; W 
; Car pos shop; Y Y, Shop for steel trucks and underframoes ; 
8h Co.'s property for future extensions; E E E, Impregnating plant. 


; Gradient of track, 1 in 144; 
Z Z, Car traverser; А A A, Paint mill; BBB, Midland 


PLAN OF THE Fatcon Works, LovuGHBOROUGH. 


Brush system in this country; manufacturing operations 
were begun at the Victoria Worke, Lambeth, which for so 
Jong remained the centre of the company’s activities. Many 
of the earliest electrical installations were carried out by 
the company, which also was amongst the first to attempt 
the public lighting of the City of London, and was, of 
course, the contractor for a large portion of the scheme 
eventually carried out by the present City of London Co. 

In common with other electrical firme, the Brush Со. 
guffered from the depression caused by the Electric Lighting 
Act of 1882; but when the restrictions set up by that 
enactment were removed in 1888, the company, realising the 
brilliant future before the incandescent lamp, set to work 
with renewed energy ; Mr. W. M. Mordey's alternators and 
transformers took a position in the front rank of electrical 
plant, and the company acquired a factory in Vienna, from 
which it derived a supply of glow lamps. The rapid exten- 


In 1901 Mr. J. B. Braithwaite, jun., resigned the chair- 
manship of the company, and was succeeded by Lord Vaux 
of Harrowden, who still occupies that position; Mr. W. L. 
Madgen was elected to а seat on the board ав managing 
director, and undertook the reorganisation of the Lough- 
borough Works. The remaining directors are Messrs. 
C. S. D. Hilton, G. F. M. Cornwallis-West, and W. G. A. 
Bond. The secretary and assistant manager is Mr. B. 
Broadhurst, and Mr. A. B. Blackburn was the works director 
up to December, 1904, when Mr. J. J. Steinitz, the chief 
engineer of the company, took his place. The whole of the 
manufacturing business has been transferred to Lough- 
borough, the old Victoria Works, Belvedere Road, 8.E., 
being used only for repairs, storage, &c. 

The Falcon Works cover a large area, bounded on one 
side by the Midland Railway Co.'s main line, and on another 
by the high road from Nottingham to Loughborough; the 
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site includes ample provision for future extensions (see plan). 
Owing to the repeated additions to the original buildings, 
the various workshops are somewhat irregularly distributed 
about the site. The area covered by buildings amounts to 
154 acres. А siding from the Midland Railway runs into 
the works, the heavy goods being carried by this line; the 
site is also in touch with the Great Central Railway. 

The principal manufactures of the company are: car- 
bodies and trucks, dynamos, motors, steam turbines, vertical 
enclosed high speed engines, railway coaches &c. The 
manufacture of steam locomotives is stil carried on. 
Tramway motors and controllers, and other accessories in 
connection with traction, form an important part of the 
business of the company, which, in fact, undertakes the 
complete construction and equipment of electric tramways, 
including the laying of the rails and the overhead equipment. 

The Brush electric tramcars are to be found in all parts of 
this country, and in many places abroad ; there is always a 
large number of these in course of construction, or completed 
and awaiting removal. Like other makers of tramcars, the 
company experiences considerable inconvenience through the 
inability of purchasers to take prompt delivery of the cars, 
which occupy a great amount of space, and when we visited 
the Faleon Works recently there were rows of car bodies 


* stacked,” во to 
speak, in the yard 
adjoining the 
offices, awaiting the 
convenience of the 
respective com- 
panies and authori- 
ties for whom they 
were constructed. 
Mainly on ac- 
count of this large 
output of car 
bodies, a heavy stock 
of timber has to be 
kept on hand; in 
fact, the company 
claims to possess 
the largest timber 
stores in England. 
One of our views 
shows part of a 
huge pile of rough 


timber; but the 
main timber 
shed is five 
times as large, 
and is provided 


with weather- 
proof screens 
round the sides. 
The company is thus enabled to ensure that none but 
properly seasoned (wood is used in car-building. There 
is also а third timber store near the one illustrated. 


LanaE PLANER. 


The increase of the company’s business led to the erection, in 
1903, of an entirely new series of workshops for the construc- 


ONE оғ THE TIMBER STORES. 


tion of tramway and railway cars, trucks 
and under-frames, on a site adjoining the 
Midland Railway, together with the 
large timber store already mentioned. 
Dealing first with the engine, dynamo 
and motor departments— which consti- 
tute the most important part of the 
Brush Co.’s manufacturing business, and 
include the departments upon which 
the company’s reputation has been 
built up—these, like the car-building 
works, have been divided into two 
portiong, owing to the erection of 
extensions apart from the original 
workshops. The latter adjoin the 
car-building shops on both sides, and 
comprise the pattern shop and stores, 
iron and brass foundries, heavy tool 
and erecting shops, boiler and loco- 
motive erecting shop, and power house. 
The new shops are situated at the 
north-east corner of the site, and are 


devoted to the manufacture 
of ср. and A. 0. 
. motors, dynamos, 


* 
- 


transformers, 
controllers and 
other electrical 
apparatus. 

The iron and 
brass foundries 
afford facilities for 
turning out all the 
castings used in 
the company's 
manufactures, ex- 
cept steel castings, 
and the whole of 
the patterns  re- 
quired are made in 
their own pattern 
shop, which has 
recently been ex- 
tended, and is now 
about 230 ft. long 
and 40 ft. wide. 
Among the tools 
installed here may 
be'; mentioned а 
travelling bed 
planing machine, 
a universal cir- 
cular saw, and a 
wood turning lathe which will swing up to 8 ft. in 


diameter. The patterns are stored ina detached building 
adjoining the block under consideration, 


The iron foundry 
G 
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covers an area measuring 370 ft. x 40 ft., and is provided with 
2 cupolas, the blast being furnished by motor-driven blowera. 
The heavy tool and erecting shop adjoins the foundry, and 
contains a variety of large machine tools, capable of handling 
every description of work in connection with the tooling of 
engine and dynamo parts. We give 
herewith views showing parts of the two 
long bays into which this building 
is divided. Two large planers, 
capable of taking in work measuring 
10 x 10 x 20 ft., and 8 x 8 x 20 ft. 
respectively, form prominent objects in 
one of the views; there are also 30 
ft. and 20 ft, vertical lathes, boring 
and drilling machines, &c. Amongst 
recent additions to the heavy tools are 
a heavy horizontal borer and a lathe for 
dealing specially with turbine work. The 
former has a main table 20 ft. long and 
6 ft. wide, with power movements 
throughout, and was made by Messrs. J. 
Butler & Co., of Halifax, who are well 
known for this class of machine. The 
lathe, by Messrs. Muir & Co., is of 49-in. 
centres, and will take work up to 23 ft. 
6 in. long; itis triple-gear driven, and, in 
addition to the ordinary saddles, is 
equipped with a special auxiliary rest, 
giving a 10 ft. travel parallel to the axis 
of the work, while it is also provided with 
very extensive taper adjustments for the 
same length. These machines are inde- 
pendently driven by motors, as are also all 
the heavier planers and lathes. In fact, 
the heaviest planer is equipped with two 
motors, so that the power available may be adjusted to meet 
the requirements.of the work which is being machined. 
At one end of the erecting shop is the test room, 
adjoining the power house and general stores. Here a 
complete equipment for testing steam engines and turbines 
and electric: generators is provided. Condensers and weigh- 
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VIEW OF THE Testr BED. 


ing tanks for the steam plant are installed, and steam is 
furnished by a battery of five boilers. The testing condensing 
plant consists of a large surface condenser, three-throw 
Edwards air pump, and a circulating pump direct-coupled 
to two double-commutator motors, and is capable of 
dealing with the exhaust steam from a 4,000-Kw. set. A 


resistance frame containing German silver strip resistances, 
capable of absorbing 500 Kw., is provided on a raised 
gallery, and is connected to a large board fitted with 
switches and plugs for joining the resistances in suitable 
combinations for the output of the generators tested. There 
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Power House: 300-kw. GENERATING SET. 


are also two water resistances capable of absorbing 1,500 Kw. 
three-phase, and arranged so as to be readily controlled 
from the gallery. 

One of our views shows the test bed, as it appeared at the 
time of our visit; amongst other plant undergoing trial, 
there were two turbo-generators and a three-crank vertical 
high-speed engine in 
position on the bed. 
The switchboard con- 
trolling the resistances 
is visible in the back- 
ground of this view. 

The power generat- 
ing plant comprises 
four coupled sets of 150 
KW. each, and one of 
300 KW., all built in 
the company's works. 
The 300-Kw. set is 
illustrated herewith. 
Power issupplied tothe 
whole of the works on 
the direct-current sys- 
tem, at 220 volts. А 
100-kw. motor-gene- 
rator is provided for 
testing purposes. 

At the time of our 
visit, there were in 
hand a number of steam 
turbines of the Brush- 
Parsons type, of 250, 
500 and 1,000 KW. 
There was also an 
inductor alternator of 
1,000 KW. in progress 
for the Corporation 
of Leicester (a repeat 
order to match two 
similar generators), with a corresponding extension to 
the main switchboard, and a 50-кү. steam-driven exciter ; 
eight 500-KW. oil-cooled transformers, a large number 
of three-phase transformers of 100 and 50 Kw., and a variety 
of other machines, &c. TIL 

(70 be continued.) 
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situated about'8;km. from Ober-Ammergau§(s.¢., the line 18 


MURNAU OBER-AMMERGAU SINGLE- fed at a!point one-third its length from one end), and one of 


PHASE RAILWAY. 


Tun complete electrical equipment of this railway, which 
was opened for regular service at the commencement of the 
year, was designed and supplied by Messrs. Siemens- 
Schuckert. It presents several points of novelty and interest, 
as regards both the motors employed and the specially arduous 
nature of the line. 

Murnau is a station on the Partenkirchen branch of the 
Bavarian State Railways, one of the several small lines that 
run from Munich into the picturesque mountainous country 
on the border of the Tyrol known as the Bavarian Highlands, 
Ober-Ammergau is right in the heart of these mountains, 
and the village is, of course, well-known owing to its 
association with the decennial Passion Play that takes its 
name. The new railway will now be able to develop the 
already considerable traffic between the mountains and 
Munich, of regular tourists, holiday makers, peasants, 
hunters, &c., as well as a good business in farm produce, and 
the coaches, as will afterwards be shown, have been specially 
built to meet these requirements. 

The line, which is 23 km. long (about 14 miles), is 
operated on the Siemens-Schuckert patent single-phase alter- 
nating current traction system. The power is derived from the 
River Ammer, a stream which rises in the Ober-Ammergau 
Mountains, and running through the Ammerthal discharges 
into the Ammersee. The line starting from Murnau more or 
less parallels the coach road running west, and skirting the 
Staffelsee, thence through Kohlgrub, it joins the Ammerthal 
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DAM AND INTAKE. STEEL AQUEDUCT 


our views shows the 
dam and intake at the 
commencement of the 
mill-race. The latter 
crosses the stream 
some distance below 
the intake by means 
of a steel aqueduct, 
and it will be seen from 
the figure above that a 
considerable head is 
available. The power 
station is provided 
with two turbines, 
each of which is 
coupled direct through 
a flexible coupling 
to two generators 
arranged in tandem 
on the same shaft (see 
fig. on p. 448). The 
generators nearest the 
MoToR-CAR AND TRAILER AT STATION. turbines are single- 
phase machines, and 
and turns south, passing Saulgrub, Wurmesan and Unter- the others generate three-phase current, which is used 
Ammergau to Ober-Ammergau. The power station is for lighting some of the neighbouring villages. 
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The single-phase current is generated at 5,000 volts and at 
a frequency of 163 cycles per second, and is fed direct into 
the line at this pressure, the return being earthed. The total 
drop in volts when two trains are at the end of the line 
furthest from the power station is only 6 per cent. 

The overhead wire is 
mostly single, but there 
are some experimental 
lengths of catenary sus- 
pension, comprising one 
steel catenary and two 
copper wires. On p. 447 
we give a view of a station 
with ordinary single sus- 
pension. Some of the 
ү are provided with 

orn lightning arresters, 

which carry out their 

functions very well. The 

district is subjected to 

extremes of weather, the 

violent thunderstorms of 

the summer giving place 

to heavy snowstorms and 

intense cold in the winter, 

when the temperature 

falls as low as — 80? C. 

Hence the overhead line 

had to be very care- 

fully and strongly 

erected. It was at- 
first found that the 

snow tended to short- 

circuit the lightning 

arresters, whilst the lubri- 

cant of the motors and 

car axles often froze, but these troubles have been success- 
fully overcome. 

~~ The cars are of the corridor type, and their general appear- 
ance is as shown on p. 447. "The trailers are ordinary four- 
wheel coaches, for third-class only, and are. attached to the 
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trically heated by radiators in the secondary circuit. The 
brakes are worked by compressed air provided by axle-driven 
com pressors. | | 

The collecting apparatus comprises two bowa mounted on 
the top of each car, on frames which are insulated from the 


GENERATING PLANT AND SwITCHBOARD. 


roof. 'The bows are held up by springs, and are pulled into 
position by ап air cylinder, which is fed from the brake 
reservoir and controlled by the driver. The high-pressure 
current is taken past a horn lightning arrester through a 
choking coil and fuse on the roof, and passes thence to an 
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DIAGRAM OF CONNECTIONS. 


motor-coaches as required. The latter are mounted on three 
axles, and are divided into four sections, namely, second-class, 
third-class, post and luggage, and driver's compartment. 
Their net weight, fully equipped, is 26 tons. They are well 
lighted by means of batteries under the car bodies, and elec- 


automatic circuit-breaker under the car body. This switch 
is mechanically closed by the first operation of the con- 
troller c B (see diagram), and is provided with two electro- 
magnetic trip devices ; one of these is in series with the 
primary of the transformer ть, and operates as a maximum 


| 
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cut-out. The other trip device is controlled by a local 
battery and switch in the driver’s cab, and enables the driver 
to open the main н.т. switch. Each motor is provided with 
one transformer, which is suspended under the car body, 
enclosed in an iron oil tank, which is ribbed outside. The 
secondary coil of the transformer T, is connected at various 
points to the controller c в, which is provided with a 
magnetic blow-out м, and is taken thence to the reversing 
switches R в and the motors м, and M, the main current 
passing through an ammeter shunt, to which are connected 
two ammeters An. The reversing switches have, as will be 
seen, three positions. The two extreme positions are for 
backward and forward running respectively, whilst the 
centre position is for taking the cars into the car-shed, 
where a special low pressure overhead trolley line is provided. 
For this purpose, when the cars arrive at this point, the 
switches s, are closed, and the low pressure trolleys L T are 
put into operation. The transformer reduces from 5,000 
volts to 260 volts, and the barrel controller switches this 
voltage step by step on to the motors. 


Each car is provided with two 80-H.P. motors, which are 


geared to the two end axles of the coach through single 
reduction gear having a ratio of 1 to 5'2, the running 
wheels having a diameter of 800 mm. (314 in.). These 
motors enable the car to maintain a normal full speed of 40 km. 
(25 miles) per hour when running either by iteelf or with a 
trailer. The two motors are always in parallel ; they are of 
the 10-pole single-phase commutator type, and are built to a 
patent design of Messrs. Siemens-Schuckert, which includes 
special windings for reducing the sparking. As a matter of 
fact, it is stated that the arrangement has been so successful 
that the sparking at the commutator is practically nil over a 
very wide range of speed. This type of motor can also be 
arranged for running with direct current, if ne А 

'The cars have been tested on the steepest grade (1 in 25), 
and they started with а gross load of 50 tons without any 
trouble whatever. 

We understand that Messrs. Siemens-Schuckert аге now 
completing a single-phase locomotive for the Swedish State 
Railways, which is capable of working with 20,000 volta 
taken direct from the trolley wire. They are also at work 


in conjunction with the Allgemeine Elektricitiite-Gesellschaft — 


on the Hamburg-Altona single-phase line. 

It is of interest to add that single-phase railway motors 
of the type above described are being made by Messrs. 
Siemens Bros. & Co., Ltd., at their Stafford works, 


TELEGRAPH AND TELEPHONE NOTES. 


A New Mexican Submarine Cable—The Compagnie - 


Télégraphique Mexicaine is about to lay a new sybmarine cable 
between Coatsacoalcos and Galveston. 


Australian Telephones.—We read in the Australian 
Mining Standard that the i of the Common- 
wealth has been paying а vieit to Sydney, and going far into the 


question of the chespening of long-distance telephony. He is 


anxious to establish telephonic communication between Melbourne 
and Sydney at a rate low enough to permit of its general use. To 
this end he has been experimenting largely with condensers, which 
allow of the use of telegraph wires for telephonic purposes. Experi- 
ments made on one of the busiest lines in tbe State were perfectly 
satisfactory. Asan instance of the wonderful saving effected by the 
use of the condenser, it is estimated that by its means connection 
between Sydney and Wollongong will cost only some £50, instead 
of the £3,100 that would have to be expended on the extension of 
а special telephone wire along the distance of 49 miles separating 
the capital and the southern port. The experiments conducted have 
gone to show that the condensers effectually deaden the sound of 
the ticks of the telegraph instrumente." 


A Rangoon Telephone Installation.—The Electric 
and Ordnance Accessories Co., Ltd., inform us that they have 
recently executed an order for a complete telephone equipment 
intended for ose in the new Strand Hotel, Rangoon. The equip- 
ment consisted of a 100 line central battery exchange switchboard, 
at present fitted for 50 stations, and arranged for extension up to 
100 stations at any time, with no interference to existing service ; 
also 50 sabscribcrs’ instruments, all of which are convertible, and 
may be used on wall or table. The equipment includes two sets of 
speaking batteries, with the necessary wiring and other accessories. 
One special feature of this equipment is that the switchboard is 
fitted with an additional indicator and connection, so that calls 


. Kertch-Soutehoum as oe oe "P 


тау be received from the public telephone system, and transmitted 


to any one of the rooms in the hotel. In the same way, any of the 
instruments in the hotel can be connected to the public exchange, 
and from there to any outside subscriber. The switchboard is of 
an improved and up-to-date design. Platinum contacts are fitted. 
The whole of the indicators are under cover, and are seif. 
restoring. 

The method of working the apparatus is as follows: — When a call 
is received, the indicator bearing the number to correspond with 
the calling station comes down. The operator inserts one of the 
front row of plugs into the jack bearing the number to correspond 
with the indicator, cutting off the current from the indicator, 
which restores automatically, and when the speaking key of the 
operators hand-set is pressed, it is directly oonuected to the calling 
instrument. Then, taking up from the back row of plugs the one cor- 
responding with that already in use, he inserts it into the jack bearing 
the number asked for. This number is then called by the operator 
depressing the black button on the desk corresponding with the 
plug just inserted, and turning the handle of the generator. The 
operator now controls the circuit by means of the ring-off indicators, 
and immediately the conversation is finished, aud the two stations 
have replaced their instruments, the corresponding indicator is 
restored automatically, and a single stroke given on the bell, and the 
operator withdraws the plage. The operator may, by means of 
tapping keys fitted to the board, tap in and see that the conversa- 
tion is going on satisfactorily. The calls received from the public 
exchange will be indicated by a special shutter fitted at the top of 
the switchboard, and connections between the public exchange and 
the hotel instruments are made in the same way as between two of 
the hotel instruments. The only parts of the switchboard likely to 
require adjustment are the key shelf, cord shelf and the clearing 
indicators. The Stellite switchboard is constructed so that these 
parts may be entirely withdrawn without any wire connections 
having to be broken. Every circuit is fitted with a fuse. 

When a hotel station desires to ring up the exchange, it is 
only necessary to remove the hand-set from the csadie. This auto- 
matically signals to the switchboard operator, who will promptly 
reply and ask for the number required. In answering a call, the 
simplicity of the system is again prominent, it being only necessary 
to take the telephone off the cradle and A ial feature 
of this type of instrument is the hand-set, whicb, in addition to the 
automatic switch referred to above, is fitted with interchangeable 
transmitters and receivers. Should any fault be suspected with one 
of these components, it may at once be removed and replaced by a 
spare one, and the faulty one tested at leisure. This replace- 
ment can be made without any wire connections having to be 
broken and remade, as the act of screwing in the receiver or trans- 
mitter automatically completes the circuit. The makers have sup- 
plied two sets of primary batteriessothat they may be usedalternately 
to prevent the possibility of one set becoming run down and giving 
inefficient service. The change over from one to the other is 
effected by a switch fitted on the side of the switchboard. 


Telephones on Italian Railways. — The Italian 


Ministry of Communications has just officially approved the pro- 


jected substitution of the telephone for the telegraph on the Castel 
Raimondo—OCamerino Railway. This is the first change of the kind 
to be made in Italy. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED, 


Trinidad-Demerara (No. 1) .. ae T ee Aug. 96, 1901  .. ET 
Dominica- Martinique. өө ee ee ee May 7, 1908 өө өө 
Bt. Lucis-Martinique өө m ee T eo May 7, 1903 өө өө 
9 ee ee oe ee ee Aug. 18, 1908 .. "T 
-Issa (Yemen) Camaran eo oo ee Oct, 23,1902 . oe 
Tarifa-Tangier ee ee ee ee 2 0 ee Jan. 18, 1904 se ee 
Closed раис акі ee oe ee Feb. 9, 1904 esc T 
Port Arthur-Cb а ee ee ee ee Mar. 9, 1904 ee ee 
Paramaribo-Cayenne ee ee ee ee ee Feb. 25, 1906 ee [E ) 


Jamaica-Colon ee ee * ee ee 

Oran-Tangier = ВЕ а xe .. Feb. 24, 1905 .. March 18 

Souakim- jedda ee ee ee ee ee Feb. 26, 1905 ee March 9 
Lawn. | 

Puerto-Barrios [EJ oe ee ee ee ee July 28, 1202 ee se 


. Sept. 27, 1904 
Rome-Pera ee ee 
Bhamo route beyond Tali 


.. Jan, 27,1905 .. March 18 
Newfoundland—all places in the interior . Feb. 10, 190 
Saigong- Bangkok 00585055 „Mar. II, 1905 .. March 13 


The Telephone Agreement.—In reply to a House of 
Commons question, Lord Stanley states that when, as provided by 


. tha agreement, the National Telephone Co.'s system is purchased in 


1911, it will be necessary for the Post Office to provide a staff to 
carry on the service. It seems probable, therefore, that employ- 
ment will be offered to qualified members of the National Tele- 
phone Co.'s staff whose services are necessary for that p . 
The reasonable probability of employment іп the Post Office service 
with its many advantages will, hie Lordship feels sure, be sufficient 
to attract qualified candidates during the next seven years; and he 
is convinced that any definite assurance or undertaking given now 
as to the transfer of staff or the conditions of service under the 
Post Office would be found very embarrassing by his successor in 
1911. 

The London Trades Council has passed a resolution regretting 
the unsatisfactory nature of the agreement between the Postmaster- 
General and the National Telephone Co. with regard to the clauses 
relating to the position of the employés, and calling on the Govern- 
ment forsuch amendment of the agreement as would secure to 
the staff continuity of engagement and superannuation based on 
the whole period of service. 
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The Telegraph Cable Export Trade.—Notwithstand- 
ing а slight revival during February, the export trade of this 
country in telegraph cables and apparatus connected therewith con- 
tinues in a depressed condition. The shipments last month 
attained a value of £76,833, bringing up the total for the two 
months ending with February last to £135,737, as against £210,795 
in the first two months of 1904. 


Underground Telegraph Cables. — In the Sheriff's 
Court, Hamilton, judgement has been given in an action at the 
instance of the District Committee of the Middle Ward of the 
Lanarkshire County Council against the Lord Advocate in connec- 
tion with the laying of the underground telegraph cables between 
Glasgow and London in the highway at Bothwell. The question 
was the position of the cables under the roadway. Тһе Sheriff has 
appointed the Lord Advocate to lodge a minute setting forth the 
depth, course, and position which he desired the cable pipe to 
са. and correspondents to lodge a minute giving their objections 

ereto. 


Wireless Telegraphy.— The Daily News says that 
after two years” consideration, an agreement was on Saturday 
signed between the two Government Departments concerned and 
the Marconi Wireless Telegraph Co. for the installation of instru- 
ments for the transmission of messages to the mainland from six light- 
ships in the neighbourhood of the Goodwin Sands, The lightehips 
to be supplied are East Goodwin, South Goodwin, Gull, Tongue, 
Sunk and Cross Band. Ав at present arranged, the messages will 
be received at the Dover receiving station and forwarded by 
ordinary telegraph to the nearest lifeboat station in case of need. 

The Turkish Government hes given а concession to a well-known 
German firm, according to a Tripoli telegram to the Standard, to 
establish wireless telegraph stations at Dena, Tripoli, and Rhodes. 
An engineer-is now in Tripoli making arrangements, and communi- 
cation with Constantinople will be opened in May. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor.—March 24th. The Corporation invites 
tenders for the reconstruction of existing tramways in its district 
and the construction of other works in connection therewith. 


Consulting Engineer, Mr. Robert Green, 37, Waterloo Street, 
Birmingham. 


Belgium.—March 22nd. Tenders are being invited by 
the Belgian State Railway Authorities, at La Bourse, Brussels, for 
the supply and erection of the plant and apparatus required for the 
electric lighting of the Sud station at Antwerp. 


Bolton.— March 30th. Cooling tower and condensing 
apparatus. See “Official Notices " March 3rd. 

Bradford.— March 30th. 2,500-kw.of motor-generators 
or rotary transformers, with controlling gear for the Corporation. 
Bee '' Official Notices ” to-day. | 


Bray.—March 20th. Electrical supplies for the U.D.C. 
See Official Notices March 3rd. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock. See “ Official Notices " March 10th. 

Dalmatia.—Tenders are about to be invited for the 
establishment of а central station for the electric lighting of the 
public streets of the town of Cherso. 

Darlington.—March 20th. Tenders are required for a 
supply of- motors on the hire-purchase system to consumers. See 
“ Official Notices " March 3rd. 

Derby.—March 21st. Permanent way, cars and elec- 
trical equipment for 23 miles of single line. See “ Official Notices ” 


March 10th. 
Gillingham.—March 27th. Coal for the electricity 
department. See “ Official Notices” March 10th. 


Hammersmith.—April 5th. Boiler flues and econo- 


misers, piping, feed heater, coal elevator, &c. See Official 
Notices” to-day. 


Hornsey.— March 27th. Cables, junction boxes, fuse | 


boxes and meters for the T.C. See “Official Notices” March 10th. 


Hoylake and West Kirby.—March 21st. One 250- 


Kw. steam alternator, piping, &c. See ''Official Notices " March 
ord. 


Italy.—April 3rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrorillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, and 
tenders are to be sent to, El Consiglio Comunale di Castrorillari. . 


Johannesburg.— May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic ladders, motor tower wagon, 
&c. See “Official Notices" to-day. 

Keighley.—March 27th. Lancashire boiler and steam 
dynamo. See Official Notices” March 3rd. 


London.—April 4th. Eight 500-xw. induction motor- 
generators for L.C.C. tramways sub-stations; wiring material, 
cables, cable-boxes, &c. See Official Notices ” to-day. 

Manchester.—April 4th. High and low tension 
switchboards. See “ Official Notices” to-day. 


Norwieh.—March 20th. Wires, cables and lamps for 
the electricity department. See “Official Notices " March 10th. 


Plymouth.—March 18th. The Corporation is inviting 
tenders for lubricating oils, engine waste, &c. Mr. E. G. Okell, 
borough electrical engineer, Prince Rock, Plymouth. 


Rhyl.— March 29th. Carbons, meters and oils for the 
кеу department, for twelve months. See Official Notices 
to-day. 

Rotherham.— March 18th. Motor balancer; watering 
car and track sweeper for the tramways. See Official Notices” 
March 10th. 


Salford.—March 18th. Rubber-insulated fire-resisting 
cables. See “ Official Notices " March 10th. 


Shanghai. — March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See Official Notices October 14th. 


Spain.—April 8th. Office of Public Worke, Madrid. 
Concession for an electric tramway line from Rue du Barquillo to 
Place d'Olavide, Madrid. ' 


Swindon.—March 21st. 


Lamps, cables, oils, р.с. 
metere, boxes and feeder pillars. 


Bee Official Notices" March 3rd. 


OLOSED. 


 Barnsley.— The contract for the supply of motor starting 


switchgear to the Corporation for the ensuing year, has been awarded 
to Mesers Monté-Callow & Co. 


Burslem. — The T.C. has accepted the following 
tenders :— 


Glasgow Patents Co., water softener, £862. 


Messrs. Grant & Son, erection of E.L. station, destructor buildings, &c., 
£8,745, and destructor chimney, £850. 


Messrs. Crompton & Co., Ltd., switchboard, £595, and arc Jainps, £448. 


Deptford.—The B.C. has received the following tenders 
for the electrical fittings for the Town Hall:—Mesers. F. & C. 


Osler (accepted), £533 4s. 4d.; Drake & Gorham, £547 4s.; Fara- 
day & Son, £636. 


Durham.—The Brush Electrical Engineering Co., Ltd., 
bas secured an order for eight 500-xw. three-phase transformers, for 
the County of Durham Electric Power Distribution Co. 


Hammersmith.—The В.С. has accepted the following 
tenders for annual supplies of coal for the Electricity Depart- 
ment:—Messrs. W. Cory & Sone, Ltd., Nixon's navigation coal, 
lie. 6d., 148. 5d. and 17s. 5d. per ton; Mesers. J. Waddell & Sons, 
and Messrs. E. A. Cleeves & Co., anthracite coal, 13s. per ton. 


King's Lynn.—The T.C. has accepted the tender (out 
of 27 received) of the General Electric Co., Ltd., for a steam 
dynamo, condenser and pipes, for the electricity station, at £1,098. 


Lancashire.—Messrs. Bruce Peebles & Co. have secured 
the contract far the supply of alternating current motors, of 15 н.р. 
and above, to the Lancashire Electric Power Co., for one year, for 
their Hire-Purchase and Development Department. 


Leamington.—The Brush Electrical Engineering Co., 
Ltd., has secured orders for eight double-deck cars with radial 
trucks and Brush motor equipments, and the overhead «quipment 
for the Leamington and Warwick tramways. 


Leicester.—The B. of G. on March 7th decided to accept 


the tender of the General Electric Co. for the supply of telephone 
instruments. | 


Leith.—The Corporation has placed an order for a 600-KW. 


differentially wound continuous current dynamo and steam engine 
with Messrs. Bruce Peebles & Co., Ltd. 


London United Tramways.— Some details appear in 
our "Tramway Notes" to-day of a large contract which has been 
booked by Messrs. J. G. White & Co., Ltd., for the extension of 
this system. 

Messrs. W. T. Henley's Telegraph Works Co. has secured the 
contract for cable work in connection with the above tramways 
extension. This includes about 30 miles of three-phase 11,000- 
volt B. H. T. cable, and about 45 miles of L.T. feeder, distributor and 
telephone cables, &c. 


Manchester.—Messrs. Bruce Peebles & Co., Ltd., have 
secured the order for three 500-K w. Peebles moter converters, to be 
constructed on the Peebles-Bragstad la Cour patent system. These 
are to be installed in Dickinson Street station of the Manchester 
Corporation, and will convert 6,500 volt three-phase current to low 


preseure continuous current direct, without interpositon of trans- 
formers. 
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Marylebone.—The В.О. has placed an order with the 
Bt. Helens Cable Co. for nine miles of ‘15 T. O. C. lead-oovered 
distributor cable, at £495 per mile, seven miles of 25 T. C. O. lead- 
covered distributor cable, at £670 per mile, and 500 house cables 
and connections, at £2 10s. per connection. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways & Electricity Board on March 7th accepted 
the tender of the British Westinghouse Electric & Manufacturing 
Nm mr се the supply of 10 tramcars, with bodies made by Hurst 

son & Co. | 


Stepney.—The Council has accepted the tender of 
Messrs. Jessop & Appleby Pros, Ltd., for an electrically-driven 
wall-jib crane (£150). 


Sunderland.—The T.C. on March 9th accepted the 
tender of the Chatteris Engineering Works Co. for the supply of 
а five-ton travelling crane for the electricity works, at £80; and 
bro of the Electrical Co., Ltd., for switchboard panels for the sub- 

ns. 


West Ham. — The Corporation Tramways Department 
bas ordered 35 of Mersrs Mountain & Gibson’s improved M. G. 
double-deck trolley standards, with poles and heads complete, for 
the new cars which it is having built. The order has been 
placed through the Brush Electrical Engineering Oo., Ltd., who are 
building the oar bodies. 


Whitehaven.—The Т.С. has accepted the following 
tenders :— А | 
Edison & Swan United Electrio Light Co., low voltage electric glow lamps. 
Defries & Sons, Ltd., high voltage electric glow lamps. 
General Electric Co., Ltd., glass globes. 
Callender’s Cable Co., joint box compound. 
Reason Manufacturing Co., Ltd., electricity meters and fuse boxes. 


Whitley Bay.—The following contracts have been 
entered into in connection with the extension of the electric tram- 
ways from Whitley Bay to the Links :— 

Messrs. Geo. Freeman & Sons, permanent way construction. 
Brush Electrical Engineering Co., Ltd., overhead equipment. 
British Insulated & Helsby Cables, Ltd., cables. 

Woolwich.—The B.C. has accepted the tender of W. T- 
Henley’s Telegraph Works Co. for the supply of the low-pressure 
cable to form the distribution network in connection with the 
Eltham scheme, at £2,895. 


ГА 


FORTHCOMING EVENTS. 


Te-day's Arrangements.—At 7.80 p.m. I. E. E. (Manchester Students). High 
pressure Switchgear," by Mr. C. K. Bt. John. 

At 7.80. p.m. N.E. Coast Institution of Engineers and Shipbuilders. 

At Newcastle. Discussion on Mr. J. F. C. Snell’s paper on 

„ы aa of Electricity to Industrial Purposes," and other 


Saturday, March 18th.—At 10 a.m. Opening of Automobile Exhibition at the 
Royal 4 gricultural Hall, N. Closes Saturday, March 25th. 

At8 p.m. Royal Institution. ‘ Electrical Properties of Radio-active 
Substances," by Prof. J. J. Thomson. (Lecture II.) . 

At 7.30 p.m. Glasgow Technical College Scientific Society. ‘Inde- 
pendent Condensing Plant,” by Mr. Chas. Day. 

Monday, March 20th.—At 8 p.m. Sooiety of Arts. Cantor Lecture II., on 
“ Telephony,” by Mr. Н. Laws Webb. 

Tuesday, March 21st.— At 5 p.n. Royal Institution. Prof. W. C. Dalby on 
Engineering Problems.“ 

Thursday, March 28rd.—At 8 p.m. Institution of Electrical Engineers, Report 
of Experiments carried out at the National Physical Laboratory :— 
" On the Effect of Heat on the Electrica] and Mechanical Properties 
of Dielectrics,’ and On the Temperature Distribution in the 
Interior of Field Coils," by Mr. E. H. Rayner, communicated by Dr. 
R. T. Glazebrook. “On Temperature Curves and the Rating о! 
Electrical Machinery,” by Mr. К. Goldschmidt. (Discussion.) 

Friday, March 24th.—At 5 p.m. Physical Society, University College, Gower 
Street, W.C. Mr. W. C. Clinton, on * Note on the Voltage Ratios 
of an Invertcd Rotary Converter”; Mr. G. B. Dyke, '* On the Flux 
of Light from the Electric Aro with bas fant Be oles Supply"; Prof. 
J. A. Fleming on The Application of the Cymometer and the 
Determination of the Coefficient of Coupling of Oscillation Trans- 
formers''; Exhibition of Cymometers, &c. 

At 7.80 p.m. I. E. E. (Manchester Students), Mr. E. L, Buttershaw on 
| „% Metallography." 
At9 p.m. Royal Institution. Sir Oliver Lodge on “А Pertinacious 
Current,” 

Saturday, March 25th.—2.10 p.m. train from Victoria Station. (Manchester 
Students.) Visit to the Liverpool-Southport section of the L. & Y., 
and to the Formby power station. 

At 8 p.m. Royal Institution. Prof. J. J. Thomson on Electrical 
Properties of Radioactive Substances.“ (Lecture III.) 

Association of Engineers-in-Charge. Annual] Dinner; postponed from 
the 18th inst. 

N.E. Coast Institution of Engineers and Shipbuilders (Graduates). 
At Sunderland. Mr. J. Neill on ** Evaporators.” 


Society of Arts.—The Daily Telegraph says that a Joint 
Committee, representing the Society of Arts and the London 
Institution, presided over by the Lord Chief Justice, has agreed 
to a report, in which it strongly recommends the amalgamation of 
the two organisations. The proposal will shortly be submitted for 
the consideration of the proprietors of the London Iustitution and 
theimembers of the Society of Arts. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.. 


Тив following are the orders for next week :— 

Monday, March 20.—" А” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture on The Tactics of Search Light Defence," 
by Capt. J. J. F. O'Shaughnessy, at 8.80 p.m. 

Tuesday, March 21.—"B" Company. Recruits’ drill, 6 p. m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. “В” Company supper at Headquarters, 8 80 p.m. 

Wednesday, March 22.—Submarine mining class, 6—9 p.m. Instruction in 
“Stoking Steam Engine,” by Captain W. Bunn, 6.30 p.m. Examination 
“д” “ B" Companies for “ A" badge, 7 p.m. 

Thursday, March 28.—'*C Company.  Recruite' drill, 6 p.m; technical in- 
struction, 7 p.m. Lecture on Recent Improvements in Street Lighting 
Gear,” by ше Watsham, 8.90 p.m. І . 

Friday, March 24.—" D" Company. Recruits' drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Saturday, March 25.—Week-end class. “С” Company Dinner at Victoria 
Mansions Restaurant, Victoria Street, S. W., 7 p.m. 


J. J. F. O’SHauGHnessy, Captain, 
For O. C. E. E. R. E. (V.) 


E | k 
NOTES. 


Royal Institution.—The Friday evening lecture at the 
Royal Institution last week was given by Prof, J. J. Thomson, 
whose subject was the “Structure of the Atom.” Prof. Thomson 
considered the properties that might be expected in an atom com- 
posed of a number of very small negatively electrified particles, 
cemented together by positive electricity. Regarding the atom as 
a sphere of positive electricity, he firet discussed the figures in 
which various numbers of such negatively electrified corpuscles 
would arrange themselves within the sphere so as to be in stable 
equilibrium, and illustrated those arrangements by means of a 
number of small floating magnets, which represented the corpuscles, 
and by their mutual actions provided a one-plane model of the 


atom. It appeared that the corpuscles in an atom might be looked 


upon as disposed in successive rings, the number being small in 
the inner rings but increasing in the outer ones. Definite rela- 
tions could be traced between the numbers of corpuscles in the out- 
side and inside rings, and instability resulted when those relations 
were varied beyond certain limits. Here there was an analogy to the 
regular appearance and disappearance of certain properties in series 
of elements arranged according to the Periodic Law. In the latter 
part of his lecture Prof. Thomson discussed the behaviour of an 
atom made up as he had supposed it to be in regard to chemical 
combination, and showed how conceptions like that of valency 
could be reached by the aid of his assumption. On Saturday after- 
noon the Professor gave the first of three lectures on the electrical 
properties of radio-active substances. He first showed that the 
most conspicuous property of such substances was that of making 
the air round them a conductor of electricity. The lecturer dis- 
cussed the behaviour of a gas that was being ionised at a definite 
rate, and showed that the number of electrified particles could not 
increase indefinitely, because simultaneously with their production 
there was а destruction going on, in consequence of the union of 
positively and negatively electrified particles to form non-electrified 
wholes. If a gas while being ionised was exposed to an electric 
field, some of the ions would be removed by being driven against 
the plates connected with the battery, and the stronger the force 
the larger the number that would suffer this fate. But the number 
of ions produced by the radio-active substance in a given time was 
not indefinitely large, and, therefore, the conducting power of the 


gas would reach a limit beyond which it would be unaffected by 


any increase in the strength of the electric field. The current 
passing would thus reach a constant value, known as the saturation 
current. This current was most important in the study of radio- 
active substances, because it represented a perfectly definite 
quantity, and its measurement constituted the most delicate method 
of detecting a radio-active substance.— The Times. 


Street Explosions.— In reply to а question in the House 
of Commons on Monday, Mr. Akers-Douglas said: — During the 
three years ended December 31st, 1904, the Metropolitan Police 
reported six explosions as having been caused by gas escaping into 
& telegraph inspection chamber and coming into contact with a 
leakage in an electrio wire; and a seventh case in which a similar 
explosion of gas in а telegraph inspection chamber was supposed to 
have been caused by a lighted match. In addition to these seven 
cases, the police reported 23 similar accidents in which explosions 
occurred through the accumulation of gas in eleotric light or supply 
boxes. Itis tbe duty of the police to report such accidents at once 
to the Post Office authorities or to the electric supply companies, as 
the case may be." 


Where are Telephones Made ?—Readers of the 
REVIEW, who may also be readers of the Standard, will notice that 
the letter which the Berliner Telephone Manufacturing Oo. sent to 
our contemporary for publication yesterday—a сору of which 
appears in our Oorrespondence columns to-day—has been 
materially modified by the editor of the daily paper. 


Preston Assessment Redaced.—The premises and 
mains of the National Electric Supply Co., Ltd., of Preston, were 
some time ago assessed at a rateable value of £4,609. The com- 
pany thereupon decided to appeal against this amount, and on Mr. 
Humphrey-Davies appearing before the Assessment Committee 
upon their behalf, a reduction of the rateable value to £4,000 was 
obtained, with an undertaking that this amount should not be dis- 
turbed for two years. 


O. D. Taite presided, and there were present about 220 members 
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Electrical Contractors at Glasgow.—The annual 


dinner of the Glasgow Section of the Electrical Contractors’ Associa- 
tion (Incorporated) was held in the Grosvenor Restaurant on 
Monday night. Mr. Thomas Wright, president, oocupied the chair, 
and among those present were Messrs. W. R. Rawlings, A. M. I. E. B., 
president of the Association; Mr. E. L. Berry, chairman of the 
London Section; Mr. Macdermott, chairman of the Northern 


~Bection ; Mr. Finlay, chairman of the Edinburgh Section; Coun- 


cillor Willock, Glasgow ; Mr. E. G. Tidd, secretary, Glasgow Section 
of the I.E.E. ; and Mr. W. W. Lackie, the new chief engineer of 
the Glasgow Corporation electricity department. Mr. Tidd pro- 
posed the toast of “The Electrical Contractors’ Association.” In 
acknowledging, the chairman said that in 1900 the electrical con- 
tractors in Scotland formed an association for social intercourse for 
trade interests, and to promote uniformity in regard to methods of 
carrying out electrical installations. They had had tocontend with 
what their English friends were at present fighting—the question 
of municipal trading. He objected to municipal trading as a 
principle. It was unreasonable that men appointed to administer 
the city affairs should enter into competition with the very men 
who placed them there—the ratepayers; the municipality was 
different from an ordinary contractor, for if it made a loss, it 
just fell back on the ratepayers. They must therefore put their 
shoulders to the wheel and assist their English friends, by whom 
they were now invited to defeat this Municipal Trading Bill. 

Councillor Willock, in replying to the toast of The Corporation 
of Glasgow,” said that the spread of electric lighting in the city had 
meantime ceased, not because of tbe light, but because of ite price, 
and it was for the electrical engineers and others to prove that 
electricity was the best for lighting purposes, and that if the people 
encouraged it more in the lighting of the streets, the cheaper it 
would become. Mr. McWhirter proposed “ The Glasgow Corpora- 
tion Electricity Department," and Mr. W. W. Lackie replied. 

On Tuesday, the members of the Central Board of the Asso- 
ciation went on а tour of inspection round Glasgow. In the 
morning they proceeded to Prince's Dock, where they were con- 
ducted over the new Allan lice Atlantic turbine steamer, the 
Virginian. At noon they arrived back in the city, and the members 
received the formal Corporation welcome from the Lord Provost, 
Bir Jobn Ure Primrose, Bart. In tbe course of some remarks, his 
Lordship said that it was а feature of present-day commercial life 
that all classes of workers were beginning to recognise that in union 
there was strength. ,He recalled that when the Town Council was 


desirous of increasing the salu of electrical energy by the hiring ont of 


motors, the electrical contractors interposed, and asked that such 
work should be left to them. He was glad to вау that, as a result of 
that action, over 100 motors had been supplied on the hire system 
by firms connected with the Association, with the most satisfactory 
resulte. He was heart and soul for individualism; there was a 
collective aspect of things as applied to primal necessities, 
but from that there were radiating branches that should 
ever remain a field for individual effort and enterprise. Mr. 
Wright thanked his Lordship for the courteous welcome he had 
accorded them. In the afternoon the members visited the Art 
Galleries, Port Dundas electric lighting station, and Pinkston power 
station. Early in the evening they held a conference, and their 
visit concluded with their attendance at the discussion on 
“ Earthing at the meeting of the local section of the Institution of 
Electrical Engineers. 


Institution and Lecture Notes.— The annual dinner 
of the Manchester Section of the LE.E. was held at the 
Midland Hotel, on Friday evening, March 10th, 1905. Mr. 


and friends, including the Mayor of Salford (Mr. Alderman 
Stephens), Mr. Н. A. Earle, Mr. W. M. Mordey, Mr. J. 8. Raworth, 
avd Dr. E. Hopkinson. The chairman proposed the toast of The 
King and Royal Family.” Mr. Н. A. Earle proposed “The 
Institution of Electrical Engineers,” and remarked that he was 
proud to be a member of it. It was built up of many local sections 
which acted as feeders, and which were of а bigh intellectual 
standard. He considered a great deal could be accomplished by the 
Institution in the matter of standardisation. The Institution had 
no home of its own, but be hoped that some day it would have a 
building worthy of it. Mr. Mordey, in replying, said he was there 
in two capacities, one as ambassador from London, and the other 
as the representative of the president, Mr. Alex. Biemens. He 
thought standardisation was an end to be sought by all manu- 
facturers, and said the President of the Institution had been 
invited by the President of the Institution of Civil Engineers to be 


chairman of a committee to consider the question of International: 


Standardisation. The Institution was now in а healthy condition, 
having grown considerably since 1871, and bad a membership of 
5,700. He considered its success was duetotbeunity existing between 
the London aud provincial members, which kept them from splitting 
up into smaller sections, They had to-day six local sections, the 
greatest of which was that of Manchester. They had 1,272 studente 
enrolled under tbat heading, and to these he looked to succeed 
and replace the older members, and also to improve on them. With 
the present facilities for education, the students had many advan- 
tages. The Chairman also responded, and said he was proud of the 
membership of the Manchester section. He thought that Man- 
chester district was the centre of the electrical industry in this 
couutry. He asked those electrical engineers who were not already 
members of the Institution to join, as it was not possible to have a 
building of their own in London until their numbers increased. 
He said the idea that anyone could join was a wrong one. Не 
knew positively that every nomination for membership or associate 
membership was very carefully gone into, and if the applicant was 
elected һе was well worthy of the honour. Manchester, he said, 


owed а good deal to the electrical industry, and he thought that 
the amalgamation of the outer districts wonld not have taken 
plaee so soon had not the Manchester Corporation posseseed sn 
interes* in the supply of electricity, gar, &c. Dr. E. Hopkinson 
proposed the toast of Our Guests, which was acknowledged by 
Mr. F. E. Priest. Mr. J. S. Raworth proposed "The Trade and 
Commerce of Manchester and Salford and District" The Mayor 
of Salford, in responding, said their greatest need was not 
war and generale, but trade and statesmen. He thought sometimes 
that trade was hampered by too much attention from Parliament, 
and if left alone would right itself. Mr. C. M. Dorman proposed 
" Our Entertainers,” to which Mr. P. C. Pope (who had been respon- 
sible for the musical portion of the programme) responded. 

On 6th inst. the Right Rev. Monsignor Molloy delivered & lecture 
on “ Radium " in University College, Dublin. 

A lecture on "Practical Science as a Branch of Education,” was 
read last evening before the Rugby Engineering Society by Mr. L. 
Cumming. 

At the Royal Society meeting held yesterday, papers were read 
by Dr. О. Hahn on “А New Radioactive Element, which evolves 
Thorium Emanation,” communicated by Sir Wm. Ramsay ; and by 
Bir Wm. Ramsay on A Determination of the Amounts of Neon and 
Helium in Atmospheric Air." 


Appointments Vacant.—Junior' shift engineer for 
Darlington (30s.); electrician for Pudsey. 


London County Council.—At the meeting on Tuesday 
the Council sanctioned a further expenditure of £1,500 for the 
making of surveys, the digging of trial holes and the preparation 
of plans in connection with the second portion of the power station 
at Greenwich. 

The Highways Committee reported having had before it an 
analysis of the accounts of the London electric supply undertakings 
for the year ended December, 1903, or March 31st, 1904. It 
appeared that the companies and borough councils concerned had 
examined and checked the figures, and had asked to be supplied 
with copies of the document. Оп the recommendation of the Com- 
mittee, the Council resolved to place copies of the analysis on sale 
at the price of 6d. each. 

The Council postponed for one week the consideration of а further 
report by the Еа тауа Committee, recommending the expenditure 
of £50,000 in connection with the purchase of the undertaking of 
the Woolwich and South-East London Tramways Co. under the 
award of Major P. Cardew, R.E., the referee appointed by the Board 
of Trade. It appeared from the report that the company had 
claimed £57,206, whereas the valuation of the Council amounted to 
£30,000. The referee awarded the company the sam of £46,152, 
leaving harness materiale, consumable stores, &c , to be taken over 
by the Council at a valuation at the date of the transfer of the 
undertaking, which it is proposed shall take place at midnight on 
March 31st. 


University College Students’ Dinner.—Mr. P. T. J. 
Estler, of 25, Laurance Pountney Laue, E. O., the hon. sec. of 
the Past Engineering Students of Univertity College, London, 
informs us that the annual dinner takes place this year at the 
Oriterion Restaurant jointly with the present students, on Friday, 
March 24th, at 7.30 p.m., with Prof. J. D. Cormack, B.8c., in the 
chair. It is hoped that any old student who may not have received 
notice of the dinner owing to their addresses not being available 
will kindly communicate with the hon. sec. at once. These annual 
meetings of old students have always been very successful, and no 
doubt this year will be no exception. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRIOAL Ruvimw posted as to their зимы |. 


Central Station Engineers.—On 8th inst. the Dart- 
mouth Electric Light Works manager and engineer entertained at 
dinner the staff and those connected with the electrical exhibition, 
by which £65 was raised for the Cottage Hospital. The host, Mr. 
G. E. Surrh, who presided, presented to his assistant, Mr. Н. C. 
Bass, on behalf of the staff, a handsome writing case. Mr. J. Car- 
nochan, the company's secretary, presented Mr. Smith, on behalf of 
the staff, with & case of pipes. | 

We mentioned last week that Mr. H. J. №ѕвет had resigned the 
position of mansging engineer to the County of Northampton Elec- 
tric Power and Traction Co. Wellingborough; he has been 
appointed managing engineer of the Sheerness and District Electric 
Power and Traction Co. 

The Birkenhead T.C., on March 8th, referred back to the Tram- 
ways Committee а recommendation increasing the salary of Mr. 
TAYLOB, manager of the tramways generating station, from £210 to 
£230 per annum, and rejected а recommenda'ion from the Elec- 
tricity Committee increasing the salary of Mr G. P. SHALLCBOSS, 
assistant electrical engineer, from £225 to £250 per annum. 

The Whitby U.D.O. has appointed Mr. J. Hawes, of New Bridge 
Street, London, as assistant electrical engineer. 

Mr. Jous MirroN, who formerly held the position of mains 
superintendent under the Southend-on-Bea Electricity Department, 
has been appointed chief assistant engineer there. 
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On 11th inst, Mr. EDwaRD Haman, junior shift engineer at the 
Chatham Electricity Works, left to take up a similar position on 
the Tynemouth electricity station staff. He was presented with а 
token of regard from the staff. 


Tramway Officials.—The Swindon T.C., on March 8th, 
appointed Mr. T. MEDOALr as traffic manager of the tramways, with 
sole control of the service and staff, at a salary of £150 per annum. 

As a memento of the inauguration of the electric tramway ser- 
vice at Exeter, the Mayor (Mr. E. О. PRRRT) will, on Monday next, 
be presented by Messrs, Dick, Kerr & Co., Ltd., with a lever of 
solid silver, in the form of three medallions, finished in repoussé 
work, aud bearing the city arms in full heraldic colours in enamel. 
His Worship will also receive from the consulting engineer, Mr. 
J. E. WALLER, а silver cigar box, on the top of which is enamelled 
a miniature electric car. 

The Leicester Corporation Tramways Committee has resolved to 
increase the salary of the resident electrical engineer, Mr. T. R. 
SMITH, from £250 to £300 for the present year, and to £350 at the 
beginning of next year. The salary of Mr. T. Tyson, chief assistant 
engineer, was algo increased from £160 to £200 per annum, dating 
from January 1st, 1905. 


General.—An Australian exchange says that Sir CHAs. 
Topp, K.C.M.G., Deputy Postmaster-General, South Australia, has 
resigned after many years of valuable work and faithful service, 
retiring with £6,000 compensation. The work with which the name 
of Sir Charles Todd will, however, always be closely associated was 
the construction of the trans-Continental telegraph line, which con- 
stituted an important link connecting the old world with the new. 
He conceived the idea of linking Adelaide with Port Darwin by 
wire in 1859, but it was not until several years later that he was 
able to give effect to his idea. 

The office address of Mr. J. R. BELL, M. I. O. E., is now 25, Victoria 
Street, Westminster, S. W. 

Bir WX. Рвюеси is to sail on 25th inst. on a visit to the West 
Indies. The Liverpool Daily Courier says it is hoped that the result 


may be, that these valuable Colonial possessions of England will be 


connected with the Old Country by means of wireless telegraphy. 

Mr. Ernest PRIER ASHLEY, at present local manager at Peter- 
borough for the Central Insurance Cc., Ltd., has been promoted to 
be local manager at their recently opened West End branch at 23, 
Regent Street, W. 


Mr. A. Б. WALMSLRY, late inspecting engineer and surveyor 
of electrical plant and engines in the Southern and Midland 
Counties for the National Boiler and General Insurance Oo., 
Ltd., of Manchester, and patentee of a recent improvement in 
mechanical ears for tramway work, is entering the mechanical de- 
partment of the British Westinghouse Electric and Manufacturing 
Co., Ltd., Trafford Park, Manchester. 


Obituary.—In our. last issue we made brief reference to 
the death, on 7th inst., of Mr. STEPHEN WILLIAM SILVER, in his 
86th year. As Mr. Silver was one of the founders of the India- 
Rubber, Gutta-Percha and Telegraph Works Co. Ltd., we have 
tried to collect some details of a life which for over 50 years has 
been closely identified with the electrical industry in this country. 
In the report of the Parliamentary Committee which sat in 1859 for 
an investigation into the whole question of submarine cable con- 
struction, we find reference made to the werk done by Mesers. Silver 
in collaboration with Mr. O. West. In his evidence, Mr. West states 
that in the year 1845-6 he laid an india-rubber insulated cable 
across Portsmouth Harbour, and he preduced a letter bearing testi- 
mony to the fact, which had been written to him by the chief of the 
Chemical Department at Portamouth Dockyard. Whether this 
cable was manufactured by Messrs. Silver or not we are unable 
to say, but it is known that they took from the beginning a very 
keen interest in the subject, and did much to establish the employ- 
ment of india-rubber as an insulator. The manufacture of vulcanite 
or ebonite was another prcduct from india-rubber in which they were 
much interested, and which they did & great deal to develop. In 1864 
Messra. Silver formed the company known as the India-Rubber, Gutta- 
Percha and Telegraph Works Co., and we are glad to think that 
until bis death Mr. S. W. Silver remained in close connection with 
that corporation as director, chairman, and latterly as extrao 
director. Throughout a long life Mr. Silver had many oppor- 
tanities of doing kindly actions, and of these opportunities he took 
ample advantage. His interests were manifold; everything new 
had an attraction, and this quality remained with him until only a 
few days ago. The Linnean Society, the Royal Botanic Society, 
and others of a kindred natare, claimed his attention. His early 
career in connection with his father’s business brought him into 
intimate relations with the Colonies, an interest which he conserved 
to the last, and many Colonials of the older, and even some of the 
present, generation, will bear kindly remembrance of the ever- 
generous host who received them during tLeir visits to the old 
country. The Oolonial Institute, and the Royal Geographical 
Bociety, lose an old friend, formerly one of their active members of 
Council, and travellers in Central Africa or elsewhere will be the 
poorer for the loss of Mr. Silver's sympathy which, when necessary, 
took the practical turn of ready assistance towards the accom- 
plishment of their aims. 

In its obituary notice, the Times refers to tbe Library of Books 
on Travel, some 5,000 volumes, which Mr. Bilver had gathered 
together, as remarkable and unique of its kind. In their village of 
Letcomb Regis, both Mr. and, Mrs. Silver closely identified them- 
selves with the well-being of the villagers and their other neigh- 
boura, and took endless pains to render life more agreeable to those 
who were less fortunately placed. Atthe funeral in Letcomb on 
Saturday, a large number of people from the district were present, 


-- 


and the Silvertown Co. and other bodies with which Mr. Silver had 
been connected in London were also represented. In the last few 
years Mr. Silver and his two surviving brothers, Col. Н. A. Silver 
and the Rev. Edgar Silver, must have had a justifiable pride in 
feeling that a locality, where they and their father had started а 
great industry, had become incorporated in the postal district of the 
metropolis, and that in recognition of their connection with its 
foundation, it bore the name of Silvertown. | 


NEW COMPANIES REGISTERED. 


Ferranti, Ltd. (83,718).— This company wags registered on 
February 27th, with a capital of £180,000 in 60,000 preference, 60,000 ordinary, 
and 10,000 deferred shares of £1 each, to take over all or t of the under- 
taking, assets and liabilities of Ferranti, Ltd., incorporated in 1901, to adopt an 
agreement between Ferranti, Ltd., of the first part, J. M. Henderson, the 
liquidator thereof of $he second part, and this company of the third part, to 
acquire any other electrical, mechanical, or sanitary engineering business, and 
to carry on the business of contractors for the erection of central stations for 
the supply of eleotricity for motive and other purposes, workers of such 
stations, constructors of railways, tramways, motor-cars, or waterways, and 
appliances appertaining thereto, telephone, telegraph and electrical apparatus 
manufacturers, suppliers of electric power and electric generators, lamps, 
engines and motors, manufacturers of and dealers in glass, india-rubber, 
vulcanite, iron, copper and other metal, electric conductors or non-conductors, 
wire drawers, insulators and coverers, electrical, mechanical and general 
engineers, &. The first subscribers (each with one preference share) are :— 
A. W. Tait, Basildon House, Moorgate Street, E.C., chartered accountant; 
E. D. K. Busby, 47, Cicada Road, Wandsworth, 8. W., gentleman; G. Taylor. 46, 
Carlton Hill, St. John’s Wood, N.W., chartered accountant; A. J. Side, 43, Oak- 
lands Road, Cricklewood, N.W., clerk; 8. Pedder, Clovelly, Long Street, New 
Barnet, clerk; S. W. Hemmin, 10, Maldon Road, Acton, W., clerk; and B. 
Heyburn, 67, Mayford Road, Wandsworth Common, 8.W., clerk. No initial 
public issue. The numberof directors is not to be less than three nor more 
than seven; the firstare A. W. Tait, A. Whitaker (8, York Street, Manchester) ; 
J. M. Henderson, 2, Moorgate Buildings, E.C.; and S. Z. de Ferranti, 81, Lynd - 
burst Road, Hampstead. The holders of the first mortgage debenture stock 
and the holder of the second mortgage debenture stock may jointly nominate 
two directors; remuneration, £250 each per annum (chairman £100 extra). 
The directors’ borrowing powers are limited to £160,000. Reglstered office, 
Hollinwood, near Manchester. 


Houghton-le-Spring and District Electric Lighting Co., 
Ltd. (89,784).—This company was registered on March 2nd, with a capital of 
£16,000 in £1 shares, to acquire from the Sunderland District Elec'ric Tramways, 
Ltd., or other authority, the Board of Trade Electric Lighting Provisional 
Order for the supply of neu within the districts of Houghton-le- Spring, 
Hetton-le-Hole and Easington, Durham, which Provisional Order was confirmed 
by the Electric Lighting Orders Confirmation (No. 6) Act, 1904, and to carry on 
the business of electricians, suppliers of electricity, electrical and mechanical 
engineers, &c. The first subscribers (each with one share) are :—Bir Douglas For, 
98, Victoria Street, Westminster, civil engineer; Н. R. Hogg, 18, St. Helens 
Place, B.C., director of Durham Collieries Electric Power Co., Ltd.; C. A. 
Osborne, Southsea House, E.C., director of Durham Collieries Electric Power 

„ Ltd.; E. G. Nisbet, 18, Austin Friars, E.C., solicitor; W. H. Priestley, 23, 
Austin Friars, E.C., secretary; Е. W. Moore, 18, 8t. Helens Plaoe, E.C., secre- 
tary; and J. G. Swainson, 28, Austin Friars, E.C., solicitor. No initial public 
issue. The number of directors is not to be less than two nor more than five; 


. the subscribers are to appoint the first; remuneration, £100 each per annum. 


Registered office, 18, 8t. Helens Place, E.C. 


Mann, Egerton & Co., Ltd. (83,780).—This company was 
registered on March 8rd, with a capital of £80,000 in £1 shares (15,000 cumu- 
lative preference), to acquire (1) the business of electrical engineers and fitters 
carried on by G. N. C. Mann and F. A. Jackson, at 6, Bank Plain, Norwich, 
and at Lowestoft and Ipswich and elsewhere, as G. N. C. Mann & Co., and 
(2) the business of motor-car engineers carried on by the said G. N. C. Mann and 
Н. W. Egerton, at 5, Prince of Wales Road, Norwich, and elsewhere, as Mann, 
Egerton & Co.," to adopt an agreement with the said vendors, and to carry on 
the aforesaid businesses. The firs$ subscribers (each with one share) are:— 
G. N. C. Mann, 5, Prince of Wales Road, Norwich, engineer; F, A. Jackson, 
5, Bank Plain, Norwich, engineer; H. W. Egerton, 5, Prince of Wales Road, 
Norwich, engineer; W. Pratt, 2, Gray Friars, Norwich, engineer; J. Ellis, 
69, St. Leonard's Road, Norwich, engineer; C. P. Atthill, 62, Clarendon Road, 
Norwich, clerk; and А. W. M. Atthill, 62, Clarendon Road, Norwich, chartered 
secretary. No initial public issue. The number of directors ie not to be less 
than two nor more than four; the first are G. N. C. Mann, F. A. Jackson, and 
H. W. Egerton; qualification, £1,000 ordinary or £2,500 preference shares; 
eee £1,000 per annum divisible, Registered office, Bank Plain, 

orwich. 


Peebles Steam Car Co., Ltd. (83 805).—This company was 
registered on March 4tb, with a capital of £30,000 in £1 shares (15,000 pre- 
ference), to adopt an agreement with Bruce Peebles & Co., Ltd., and the Elec- 
tric Conversion Syndicate, Ltd., to acquire and turn to account any patents, 
inventions, processes or rights, and to carry on the business of manufacturers 
of steam, electric, petro] or other engines, railway carriages and wagons, cars, 
carts, trucks, vehiclea, locomotives, rolling stock and conveyances of all kinds, 
engineers, ironmasters, founders, Ko. The first subscribers (each with one 
share) are: H. G. V. Adler, A. M. I. C. E., 98, Lexham Gardens, W.; G. Е. R. 
Steward, 19, Coleman Street, E. C., solicitor; А. W. West, 18, Devereux Road, 
Broom wood Road, New Wandsworth, clerk; W. D. Robertson, Victoria Road, 
Leigh, Essex, gentleman; F. E. Taylor, 182, 8t. Anne's Road, South Tottenham, 
clerk; Н. de Н. Cooper, 48, Birchington Road, Crouch End, printer; and P, 
Cooper, 24, Highbury Quadrant, N., wholesale stationer. No initial public issue, 
The number of directors is not to be less than three nor more than five. Bruce 
Peebles & Co., Ltd., the Electric Conversion Syndicate, Ltd., and H. G. V. 
Adler, have the right to nominate three directors; qualification, 100; 
remuneration, £100 each per annum. Registered office, 25, Victoria Street, 
Westminster. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Merthyr Electric Traction and Lighting Co., Ltd. (57,908). 
An acknowledgement of indebtedness, dated February 16th, 1905 (supplemental 
to a trust deed of October 28rd, 1901), to secure £20,060 further debenture stock, 
making, with £80,000 previously acknowledged, a total of £50,000 debenture 
stock, bas been registered. The company has power under the said trust deed 
to issue debenture stock, ranking zari passu, up to half its nominal share capital. 
Property charged by trust deed: All the company’s assets, present and future. 
соев "QOIS ROO and General Investment Co., Ltd., 1—2, Great Winchester 
treet, Е. 


Birkdale District Electric Supply Co., Ltd. (70,259).—Par- 
ticulars of a series of 28,000 debentures, created February 14th, 1906, charged 
on the company’s undertaking and property, present and future, including 
uncalled capital. have been tiled pursuant to Sec. 14 (4 of the Companies’ Aot, 


1900. No trustees, 


\ 
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CITY NOTES. 


Notting Hill Electric Lighting Co. 


Sm Ws. Crooxus presided at the annual meeting held at Win- 
chester House on March 7th. In moving the adoption of the report 
(see ELEcTRIOCAL RREVmw, March 3rd, p. 364), he said that the year 
had been a record one for the company, and the present position 
was eminently reassuring and satisfactory. The capital account 
showed that they bad spent nearly £8,000 during the year, £3,973 
being for a new battery. After long and carefal consideration it 
was decided to install that battery in order to assist the economical 
working of the joint station at Wood Lane. The demand on the 
company during the day-time was small, there being few basements 
and practically no factories, By installing the battery they were 
able to take from Wood Lane a more even load. New mains had 
cost £2,000, and other items of capital expenditure brought up the 
total to £224,267. The revenue account showed an increase in net 
profit in advance of any previous record of the company. There 
had not been a corresponding increase in expenses, as economies 
had been effected all round. The net profit increased by 32 per 
cent., bat the working enses by only 2 per cent. The 
2 per oent. increase was largely due to rates. Under the 
present law, they could look for no amelioration on the 
rate question. The total amount paid during the year 
was 48. in the £ on the profits distributed to shareholders. After 
further remarks on the hardships of rating, Sir William went on to 
say that last year they purchased 1,900,000 units from Wood Lane, 


against 1,650,000 in the previous year, at a considerable saving, and . 


they hoped that they would still further reduce the cost of production. 
The directors had considered it necessary to oppose seven or eight 
Bills now before Parliament containing certain clauses, 
enabling them to do this company injury in the future. One 
project was of a sweeping nature, and it might mean an 
expensive fight. They had combined with other companies 
involved, in order to lessen expenses. They hoped that they would 
be able to arrange with most of the promoters for the insertion of 
clauses, or the omission of words which would satisfactorily safe- 
guard the company’s intereste. The net profit for the year, less 
depreciation, interest and sinking fund, left a balance to be 
divided of £11,663, being more than £3,000 above the availuble for 
division in any previous year. The depreciation, renewal and 
reserve fund now stood at £20,000, and nothing had been charged 
against it during the year. The Kensington and Knightsbridge Co, 
Ltd, contributed £6,354 to the joint fund which now stood at 
£12,000; whatever surplus was left in 1931 when the joint debenture 
stock was redeemed would be divided by the two companies in 
accordance with the amounts they had contributed respectively to 
the sinking fund. The surplus had every appearance of being a 
pretty substantial one. In 1891 they had 77 customers with 6,000 
lamps; in 1904 there were 2,267 customers with 132,132 lamps. At 
the last meeting he predicted an increase of about £4,000 in revenue. 
This figure had been exceeded, principally owing to the heavy fogs 
during the latter half of December, the actual figure being £5,520 
increase in revenue and £4,782 in net profit. The rate of progress 
was being maintained this year. This year they did not expect to 
have to spend any new capital, except a few thousands for 
strengthening or extending mains. They anticipated an increase 
of £4,000 or £5,000. Everything possible was being done to extend 
the business. The company was capable of meeting any payin 
demand for electricity in its area. The Wood Lane works elected 
great credit upon the management, аа current was being produced 
there at a lower cost than at any other station in London, the works 
costs being 61d., the management costs ‘41d., and the interest on 
capital and sinking fur d brought the total cost for the year to 1˙12d. 
per unit. They were now reaping the benefit of the increased 
business obtained by reducing tbe charges to consumer. 

Mr. R. PippuLPH Marin, M.P., seconded, and, in reply to 
questions, made some further reference to the question of the 
rating of machinery. 

The report was adopted, and the retiring directors and auditors 
were re-elected, and the board and staff thanked. 


Metropolitan Electrice Supply Co. 


Ms. W. H. Crires presided at the annual meeting held at 
Winchester House on Tuesday. 

In moving the adoption of the report (ErzcTBICAL REVIEW, 
March 10th, p. 411), the Onarnman first explained the capital 
account, which was a little confusing and complicated. At 
the end of 1903, the capital expenditure amounted to £2,090,000, 
During 1904 they had spent £208,000, making £2,298,000. Of this 
sum £759,000 was money spent in Marylebone, and on Sardinia 
Street station. If they wrote off that amount, it would leave 
£1,540,000, which represented the amount of the capital expended 
at the present moment. They would want to know how that had 
been reduced. The total amount of money received from the 
Marylebone award and the Bardinia Street arbitration, amounted 
to £1,395,000. Out of that they had credited back to capital 
£759,0C0, во that at the present moment the actual capital was 
represented partly by their various stations, and mains, land, and 
machinery, and partly by cash, and there were certain deductions 
for money paid back to the banks. Some £300,000 or £400,000 was 


` now invested in firet-class securities, во ав to be available during а 


considerable period of time to draw upon and spend in the business 
without asking for new capital. As regards the remainder of the 


awards money after they had credited back the amount to capital, 
there remained a sum over of £680,000. £600,000 of that was returned 
to shareholders in the form of а £6 bonus, and the remainder of 
it for the present was carried over to reserve. The gross revenue 
for the year was £306,000, and to produce that the working costs 
came to £129,703. Out of the £190,182 available, they had, after 
deducting debenture and preference interests, &., £128,157. They 
bad carried £20,000 to reserve (a substantial increase on the previous 
year), leaving £108,157. After paying the dividend of 10 per cent. 
for the year, they had £8,157 to carry forward. The progress of 
the company had been very gratifying during the year, for they 
had added the equivalent of 89,000 lamps, which meant that in its 
fourteenth year the company was not only showing a substantial 
progress, but a better progress than it had ever shown before. The 
total lamps were 939,000, and he hoped that when he met them 
next year it would run into seven figures. A considerable quantity 
of last year’s current was taken for motor purposes, and that was a 
line of advance that they were looking for in the future as one of 
the principal sources of revenne. One heard now and then 
criticism of tbis and other London companies, but there was a 
vast difference in tha cost of supplying light and supplying 
motor power. The real economical supply did not really consist 
in either light or power, but the two combined. At the 
present moment this company was in a position to supply 
any amount of power that was required—to little or big customers 
who came to them tc-morrow. They had a large reserve of land 
at Willesden, so that they bad the means, almost indefinitely, of 
supplying any power that the neighbourhood might require. The one 
or two things that they were asking for in their Bill, if they were 
granted would facilitate cheapness of production. The chairman 
spoke in high praise of the energetic and conscientous work of Mr. 
Cunliffe Owen, the secretary; Mr. Highfield, the engineer; and 
Mr. Oonacher, the general mansger. 

Mr. Leverton Hargis seconded the motion, which was adopted 
unanimously. 

The CuaíriBMAN mentioned that this year they sold £24,000 worth 
more current than in the preceding year, but the costs of produc- 
tion were £12,000 less. That was after 1903, which gave almost as 
good results. lf they took the two years together they would 
find that the increase in current sold produced £40,000, and 
the diminution in expenses was £27,000, which really meant 
£67,000 to the company. One of the chief reasons was that 
they were now getting the benefit of the capital expended 
at Willesden on new engines and condensing plant, and another 
reason was the extraordinary economy effected by the excellent 
management of their p rd in coal consumption. In 1898 
they produced 74 millions ef units, and the amount spent on coal 
that year was almost exactly the same as was spent last year, when 
they produced 15} millions. 

Tbe retiring directors and auditors having been re-elected, the 
meeting became extraordinary, and passed special resolutions 
dividing each £10 ordinary share into two £5 shares, and increasing 
the voting power of the preference shareholders to meet that 
alteration. 

A cordial vote of thanks to the chairman for his excellent services 
to the company closed the meeting. 


Brompton and Kensington Electricity Supply Co. 


Тнв directors’ report fór 1904 says that the revenue account 
shows a credit balance of £28,271, which, with the balance 


of £4,179 brought forward, £384 balance of interest received, 


and £110 surplus on sale of securities, makes a total of 
£32,044. After deducting £2,096 for interim dividend on the 7 per 
cent. cumulative preference shares, and £6,304 interim dividend at 
the rate of 9 per cent. per annum for the half-year to June 30th on 
the ordinary sbares, the directors recommend that the sum remain- 
ing, vis, £24,544, be dealt with as follows :— 

To credit of depreciation account és xs 12 T E, (C0 

T Deer dividend for half-year ended December 315# .. 1,910 

O 


ividend on ordinary shares for half-year ended December 
81st at the rate of 11 per cent. per annum, making 10 per 


cent. for the year у 29 E А 1,913 
To directors’ additional remuneration es 677 
Leaving, to be carried forward, & balance of b,984 
Total . £21,014 
The following table shows the progress of the business :— 
Equiv. 
of S- C. P. Increase . 
lamps in Nd. 2. Customers Oross F. xpendi - Net 
Year. connected, lamps connected. receipts. ture. receipts. 
1900 108,978 18,675 2,895 £86,125 4 6 414,01 0 10 £21,824 8 
1901 121.212 12,234 2,660 41,154 4 6 16,905 2 в 24,249 1 10 
1002 137,326 16,114 2,079 45,655 2 7 19,086 4 В 26,618 17 11 
1903 164,553 17,527 8,326 £0,272 18 7 21,050 0 6 29,53 18 1 
1904 169,569 15,016 8,575 50,189 7 8 21,918 15 1 28, 270 12 7 


Owing to the price per unit having been reduced, whereby the 
consumers have benefited to the extent of nearly £4,000, the profits 
show a slight decrease for the first time in the history of the 
company. 


Bournemouth and Poole Electricity Supply Co. 


Tue directors’ report for 1904 eays that the capital expended during 
the year was £31,405, making the total expenditure at December 
3186 last £318,294. In December last the balance of the ordinary 
shares was allotted pro rata to the shareholders at a premium of £1 
per share, and the balance of the debenture stock was disposed of 
at par. In order to provide further funds as necessity arises for 
the development of the company's business, the directors propose 


а 
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to increase the share capital from £300,000 to £500,000 by the 


creation of a farther 10,000 preference shares of £10 each, and a 


further 10,000 ordinary shares of £10 each. They also propose to 
increase the borrowing powers of the company from £150,000 to 
£300,000. The balance to credit of net revenue account is £15,765. 
Out of the above-mentioned balance of £15,765, the full dividends 
for the year on the 4} per cent. and 6 per cent. preference shares to 
December 31st, 1904, have been paid, and the directors now recom- 
mend the payment of a dividend on the ordinary shares at the rate 
of 7 per cent. per annum for the year ended December 31st last. 
This will absorb £14,722, and leave a balance of £1,043 to be carried 
forward. Application has been made to the Board of Trade, with 
the consent of the local authorities concerned, for a provisional 
order for Wimborne and the surrounding districte, with a view to 
supplying same from the company's station in the Bourne Valley. 
The total applications received at December 31st last amounted to 
the equivalent of 121,589 8-с.р. lamps, being an increase of 21,051 
for the year, as compared with an increase for the previous year of 
19,542. The total number of Board of Trade units sold for lighting, 
power and traction purposes was 1,703,329, being an increase of 
183,327 unite for the year. The Richmond (Surrey) Electric Light 
and Power Co., Ltd., continues to make satisfactory progress. A 
dividend at the rate of 7 per cent. has been declared on the ordinary 
shares of that company in respect of the year ended December 31st 
last. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c. 


| Quantity generated in Board of Trade unis. .. 2,856,888 
Quantity sold— 


Public lamps ee ee ee ee ee we ee 21,083 
Private consumers by meter 9 1,682,296 
Total sold oe ee s е ee ee 1,708,329 
Quantity used on work. 219,207 
Total quantity accounted for .. 19 s ve is . . 1,982,556 
Quantity not accounted for „ „„ se шй - ges 4.882 
Number of public lamps 110 
Total maximum supply demanded .. ais "T i» . . 1,561 KW. 


Direct Spanish Telegraph Co. 


THE accounts for the year ended December 31st, 1904, show а 
balance to the credit of revenue of £10,201. After adding the usual 
sum of £5,000 to the reserve fund, the balance will amount to 
£5,201, which, together with £385 1s. 10d. taken from the contin- 
gencies account, enables the directors to recommend the declaration 
of the dividend of 10 per cent. on the preference shares, and a 
dividend of 4 per cent., free of income-tax, on the ordinary shares, 
for the year 1904, amounting to £5,586. Half of this nmount was 
distributed on October 1st, 1904, as an interim dividend in respect 
of the half-year ended June 30th, 1904. The balance to the credit 
of the contingencies account will then amount to £795. 

The Barcelona—Marseilles cable has, unfortunately, been three times 
interrupted during the past year. Owing to the frequency of these breaks, the 
directors took steps to put the cable into a thorough state of repair, and the 
work has now been satisfactorily carried out. j 

The Bilbao cable broke down on December 13th at about 25 knots from the 
Spanish end. Communication was restored on December 20th, the interruption 
having lasted 74 days. 

The cost of these four repairs, amounting to £8,092 8s. 1d., has been charged 
against the reserve fund. 


South London Electric Supply Corporation. 


` Mr. Ggorce ELis, J.P., presided at the annual meeting held at 

Cannon Street Hotel last Friday. In moving the adoption of the 
report (see ELECTRICAL Review, March 10th, p 40%), he said that 
the company had made satisfactory progress, and the expectation 
expressed at the last meeting as to the probable increase in lamps 
connected had been fulfilled, the exact number at December 31st, 
1904, being 107,000. Since then a large number of additional 
lamps had been connected to the mains and applied for, there still 
remaining a balance of nearly 7,000 lamps awaiting connection. 
Several of the electric power Bills now before Parliament would 
affect this company seriously, and it would mean that the best pay- 
ing loads—in fact, the very plums of electricity supply—could be 
taken by the competing companies, notwithstanding the fact that 
this company had to work under serious statutory obligations and 
restrictions, and bad expended a large amount of capital in pro- 
viding for Lambeth an electricity supply capable of meeting any 
likely demand. The proper steps had been taken to safeguard 
shareholders’ interests. The supply of power to the L. C. C. had been 
continued without interruptiog throughout the year. This traction 
load would remain with Шеш certainly through the present year, 
and possibly longer. This load, together with the increase in the 
company's own business, bad been the means of again still further 
reducing the total costs of generation, which was still the lowest 
obtained by any of the electricity supply companies in the metro- 
polis, the actual figure being no more than 1:07d. per unit sold, 
against 132d. obtained in 1903. They bad installed a new con- 
densing plant, which had made a satisfactory decrease in tbe cost 
of coal per unit delivered; also, at the latter end of 1904 they 
installed a new filtration process, which was working satisfactorily, 
and would reduce the consumption of water. During the year 
three new boilers, mechanically stoked, had been erected. After 
many endeavours they had now persuaded the railway company to 
provide a railway siding, and this would reduce coal costs, and give 
greater ease in the handling of large supplies. They had put on 
order, for erection before September, a 900-Kw. steam alternator, in 
order that during next winter the spare plant might bear a proper 
proportion to the anticipated demand. After briefly referring to 
capital expenditure the speaker turned to the balance-sheet, and 
said that, in accordance with theischeme adopted at the last meet- 


ing for the extinction of the preliminary expenses over a period of 
10 years, a second instalment, amounting to £4,140, had been 
written off. Further, they had dealt with the very important 
matter of depreciation on a liberal scale, having set aside for that 
purpose £6,000, The amount written off under these two heads 
alone represented, on the capital expended, nearly 37 per cent. 
Although the balance of £19,447 would have allowed of a dividend 
of atleast 5 per cent. for the year, they considered it would be more 
prudent to pay а smaller dividend, and carry forward a larger 
balance, and, consequently, they recommended the payment of а 
dividend of 4 per cent. for the year, which would absorb 
£19,000, leaving £6,447 to carry forward. The general business of 
the company was steadily progressing, and they would, in con- 
gequence, he in а very much stronger position when they lost the 
L.C.C. as а customer than they were when it came to them, 
still the diminution of receipts, when that time came, must be 
considerable, and it seemed wise to anticipate it by building up, in 
the meantime, а fund for the equalisation of dividends. The 
speaker proceeded to refer to the action against the company by the 
Lambeth Corporation for not consuming the refuse which the police 
magistrate bad, at their instance, ordered the company not to con- 
sume. They commenced these proceedings about four years ago, 
and had now revived them after allowing more than two years to 
elapse without taking any steps. | 

Beveral questions were asked by sbareholders, and, in reply, Mr. 
J. ATHERTON (a director) said that it would hardly be advisable to 
state the proportion of their output that was sold to the L. O. O. 
The destructor action would probably come on within three or four 
months, and they had every comfidence of winning. 

The report was adopted, and the 4 per cent. dividend approved. 
Retiring directors and auditors having been re-elected, а vote of 
thanks to the chairman was passed. 


Ernest F. Moy, Ltd. 


Tum directors’ report for 1904 shows that a profit of £831 has been 
earned during the yesr, which, together with the amount of £71 
brought forward, makes £903 available for disposal, and the 
directors recommend that this be dealt with as follows:—7} per 
cent. dividend on 8,032 ordinary shares, £588 ; 6 per cent. dividend 
on 1,420 preference shares, £81; income-tax, £42; general reserve 
account, £100; balance carried forward, £92. In spite of the 
undoubted depression in trade which existed during the whole of 
last year the directors report that the works have been kept fully 
employed, notwithstanding the fact that keen competition has been 
met with in securing orders. The directors have secured additional 
premises conveniently situated and new departments have been 
created, which include a brass foundry, fret cutting and enamelling 
shops and good sterage room, the latter enabling more space to be 
occupied for turning out work in the old premises. As these new 
premises were only put into operation &t the beginning of 1905, the 
benefit will be felt during this year, and with tbe indications of 
improved trade the directors have every hope that the present year 
will be а satisfactory one. 


Oxford Electric Со, 


Tun meeting held on March 3rd was presided over by Sir Henry C. 
Mance, who went briefly into the figures given in the accounts, 
and stated that they had added to the system 9,519 8-c P. lamps, 
and had now an equivalent of over 65,000 lamps connected. The 
increase in the number of lamps was about the same as in 1903, and 
much greater than they anticipated it would be. The 2,000 shares 
offered to the shareholders were subscribed for three times over. 
The proceeds of the issue had been devoted principally to expendi- 
ture in erecting additional accommodation for the new machinery 
required to meet the increasing demand, and in the purchase of 
three transformers, &c. They had also incurred a cousiderable ex- 
penditure in mains extensions. An estimate was being prepared of 
the capital expenditure required this year. To meet that expendi- 
ture it would be necessary to issne the remaining 1,500 shares. 
They had generated about 1,200,000 units during the year. This 
amount corresponded very closely with the increased expenditure 
on coal. They had been steadily working on the strengthening and 
improving of mains, and lately had had fewer difficulties.. The 
mains had been down now nearly 14 years, and some of them were 
showing signs of wear, but they had found it necessary to condemn 
very little. During the last year or two they had found signs of the 
main flue sinking, and, after closely inspecting it, they found it was 
not to be relied on. They had now sunk the foundations to a much 
greater depth. They had also enlarged the flae and raised the 
level of it, so that the intrusion of water from the river would, in 
futare, be prevented. The maintenance figures were rather heavier 
than usual. Among other items was a new belt, and they took 
advantage of the fact that there were some steeple-jacks in the 
neighbourhood to have the shaft examined and repaired. The 
receipts on account of sales of current metered had increased 
from £15,708 to £17,792. They did not expect to go on increasing 
the lamps in future years at the rate they had done in the last year 
or two. He wished to protest against an insinuation in е 
London daily papers that there was any unusual danger to Oxford 
colleges in consequence of the introduction of the electric light. 
Statistics and experience showed that whenever the electric light 
was introduced there was a decrease in the number of fires. The 
writer pointed out that these colleges were more subject to fire than 
other houses. As far as his experience went, he should say that old 
oak was less intlammable than new pine, and he did not see why a 
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college should be more subject to fire than any other place. They 
had over a thousand customers. They had been working over 
18 years, but it had never come to his knowledge that there had 
been one single misbap from the electrio light in the houses which 
they supplied with current. 

The report was adopted. 


Davis & Timmins. 
THE sixth annual general meeting of the above company was held 
on the 14th inst. at Winchester House. 

Sir HARRY Manor, the chairman, in submitting the report out- 
lined in our last issue, said that while most industrial companies’ 
shares had suffered from trade depression, their shares had, if any- 
thing, appreciated. Their business was a wide one, and they had 
an increasing number of customers. At the Wood Green works it 
had been necessary to supplement their gas engine plant by an 
additional engine, the cost of which would probably be taken from 
the reserve fund. It was with great regret that the directors 
reported the death of their late managing director, Mr. Arthur Le 
Neve Foster, in June last; Mr. Geo. E. Davis, who had been asso- 
ciated with the company from its commencement, had been 
appointed to the vacant position, and Mr. Wm. Negus had been 
offered a seat on the board. ` 

Subsequently Sir Henry Benbow was re-elected as a director, and 
the appointment of Mr. Wm. Negus confirmed. . 


Wm. Griffiths & Co. 


AT the sixth ordinary general meeting held on the 14th 
inst, at the Great Eastern Hotel, the CHaiRMAN (Mr. W. A. 
Mitchell) stated that the gross profit showed a falling of 
£15,644, compared with the previous year. The company's turn- 
over during the year in both the supply and ordinary paving 
departments were well maintained, but the results of the construc- 
tional department were most disappointing, owing to the unremune- 
rative character of two large contracte, amounting to some £180,000. 
The general business bad bad to bear the losses in the constructional 
department, but the directors regarded the results as merely a 
temporary set-back. 

A long discussion ensued, the various speakers being about equally 
divided on the question of the soundnegs of the company’s business, 
апа eventuslly it was decided that the board would meet two or 
three shareholders in order to discuss matters. 

The report and accounts were then carried. 


Oldham, Ashton and Hyde Electric Tramway Co. 
—The report for 1904, to be presented at the meeting on the 
17th inst., states that the total revenue for the year amounts to 
£99,949, and expenditure (including £1,600 for debenture interest) 
to £29,877, leaving a profit of £6,472, which, added to £170 brought 
forward from the previous account, makes an available balance of 
£6,642. The directors propose placing to depreciation and reserve 
fund £1,000, and after paying a dividend on the ordinary shares at 
the rate of 7 per cent. per annum for the віх months ended December 
31et, 1904, making 6 per cent. for the year, leave to be carried 
forward £142. The total capital expenditure to December 31sf, 
1904, amounts to £153,668. With the addition of the £1,000, the 
depreciation and reserve fund will amount to £9,748. A satis- 
factory agreement bas been entered into, by which the Corporation 
of Ashton-onder-Lyne will continue to supply the electrical energy 
for the working of the tramway. 


National Electric Construction Со. — The gross 
profit for 1904 was £29,351. The credit balance available is £16,402. 
£10,112 is set apart for reserves, depreciation, &c.; 6 per cent. is 
paid on the capital, absorbing £6,007 ; and 14 per cent. dividend is 
paid on the vendors’ abares. Tbe Musselburgh tramways and light- 
ing system was inaugurated in December. Up to March 9th, 425,334 
passengers were carried and 4,000 8-c P. lamps have been applied 
for. The Bo'ness lighting installation was inaugurated on February 
6th, and that of Carnarvon on February 23rd this year. The meeting 
is to be held on March 24th. 


Stewarts & Lloyds, Ltd.—The directors have decided, 
after setting aside £40,000 for depreciation, to recommend 11 per 
cent. on the ordinary shares, placing £25,000 to reserve, and 
carrying forward £53,100. 


French Thomson-Houston Co.—The committee of the 
Thomeon-Houston Co., of Paris, recommend a dividend of 5 per 
cent. The statuory reserve of 5 percent. will amount to 106,266 fr., 
and 134,596 fr. will be carried forward. 


Fairbairn, Lawson, Combe, Barbour, Ltd.—The 
report for 1904 states that the profit forthe year, after charging 
expenses incidental to the business (including depreciation, 
£13,850), mounted to £100,381. The dividend on the ordinary 
shares is 74 per cent. for the whole year. The directors transfer 
to the reserve fund the sum of £23,000, and carry forward £7,993. 


Prospectus,—The list is to close to-morrow, Saturday, 
in an issue at par of £50,000 5 per cent. first mortgage debenture 
stock of the Anylo-Portuguese Telephone Co., Lid. The stock ів 
offered by the Consolidated Electrical Oo., Ltd., who are the 
largest shareholders in the company. 


South Metropolitan Electric Light and Power Co.— 
The debenture stock transfer register will be closed from the 20th 
to 31st inst. for the porem of the warrants for half-year’s 
interest payable April lst next, which will be posted on the 
Slat inst, 


STOCKS AND SHARES. 


Wednesday Evening, 

Tum Stock Exchange is busier than it bas been for months— 
perbaps for years past. Investment and speculation are alive in all 
departments, with the exception of the mining markets, and as 
fhe latter are perhaps rather doubtful blessings to the public, 
their inanition need cause regret only to those immediately con- 
cerned. The volume cf trade has culminated in one of the heaviest 
“ pay-days" known of recent times, and the press of a nineteen 
days’ account inspires the hcpe that some brevity in these financial 
notes may be pardoned at the end of a particularly long day in the 
markets of the Stock Exchange. 

Electricity sections are good, and there is а lot of business being 
done on both sides of the slate, buying and selling. Hence it 
happens that changes in tbe price-lists are not very marked, 
although on balance the tendency is distinctly upward. Telegraph 
securities display the greatest number of improvements. Industrials 
have smart rises in Edison & Swan issues as their distinguishing 
feature, and Electricity Supply shares continue steadily good. 

Two falls of 5s. each in Brompton Ordinary and City of London 
Ordinary reduce the prices respectively to 104 and 122. The decline 
in Citys is the result of a few selling orders on the top of tbe recent 
rise. It may be observed that the deduction of dividend is often 
followed by sales on the part of proprietors who bave refrained 
from realising until their dividends are secured to them. Moat of 
the electric lighting shares have been quoted er dividend within 
the last few weeks, and the inference is obvious. 

Charing Cross Ordinary shares are better at 82, and Metropolitans 
rose to nearly 20 before the dividend came off to-day, Wednesday. 
Bouth London shares have hardened, and Bt. James's added 5s. at 
14. Debentare stocks are still in strong demand. Midland Cor- 
poration 44 per cent. Debenture, recently admitted to quotation, is 
a point harder at par. Bournemouth and Poole Ordinary are 125, 
and the Preference 10, the rew proposals causing little charge in 
these prices. Brush shares advanced a trifle, the Preference at 12 
showing j rise. Smart jumps occurred in the Edison & Swan 
Debenture stocks, the 4 per cent. being 3 pointe better at 82}, 
and the 5 per cent. gaining 5 points at 88. The partly-pafd “A” 
shares atiffened to £1, and the fully-paid are nominally 10s. up 
at 13. 

Electrical railway stocks somewhat hang fire in the general run 
of cheerfulness apparent in Home Rails. It is eaid that the 
Central London must shortly face heavy expenditure in order to 
relay most of its track, as the lines are wearing out. The erg - 
gestion may be wide of the mark, and the pronounced activity of 
the motor-’bus promoters seems far more likely to be the restraining 
influence that prevents the investor buying Twopenny Tube” 
stocks. Then, too, the District should be ready very soon now to 
start its electrified service. The price of District stock is 42, and of 
Metropolitan 974. Baker Street and Waterloo Detenture put on a 
trifle at 24 premium. The two other new Tube Debentures, Charing 
Cross and Great Northern, are both about 10 per cent. premium for 
the Special Settlement. It will be noticed that of the money 
required by the London County Council and the Johannesburg Cor- 
poration in their latest loans, a fair proportion is wanted for 
electrical schemes. 

In spite of Мг. Yerkes’s eloquent generalities at the London 
United Tramways meeting, the price of the Debenture stock bas 
fallen to 99—102, although the Preference keep fairly steady at 
103, thereby affording proprietors a good opportunity to get out of 
this investment, Argentine Tramway descriptions call for no 
comment, but Buenos Ayres National “А ” First Preference саше 
on offer at 67. Capes remain at 1j; the market are not eager to 
deal while the directorial feud continues. Metropolitan Elsctric 
Tramway Debenture гове to 1064, and the 5 per cent. Debenture of 
the British Electric Traction is a point up at 123. Westinghouse 
Preference reacted } to 3} after their swift advance, bat the 
Debenture stock is better at 92. 

In the Telegraph section there are over a dozen improvements, 
the Anglo-American Telegraph varieties showing especial strength. 
Anglo A" has developed into one of the most popular gambling 
counters of the moment, and the company's other stocks are also 
good. Direct United States Cable shares went better in sympathy, 
and there has been fresh United States support of Submarine Cables 
Trust. Globe Telegraph and Trust shares, Ordinary and Preference, 
have again advanced with the reat of the Telegraph market. 
Eastern Telegraph stocke, and Eastern Extension shares move 
slowly upwards, while 10s. rises have accrued to Indo-Europeans 


and Great Northerns. There has been further demand for Western 
Telegraph shares and Detentures. A sovereign rise took Telegraph 
Construction shares to 37, and the Debenture stock improved to 104. 
Amongst Telephone descriptions, the National group is practically 
unchanged, but Orientals have more than recovered their decline o 
а week ago, and at 11 are у; better. | 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Closing Closing Business done 
m March ecb. | Maren oum мио ое 


1903. | 1908. | 1904 Highest Lowest 

—— African ed 99 na" 1 — 37 " E 

Amason Telegraph a Nos. 1 to 95,000 [I ee ee ld те 
119, 7003 Do, do. 5 % Dens., Nos. 1 to 1,950 Red, ee oe T 81 c A сш 60 ee 
Ыш | Dé do do EX Pre o no non X „ SER MEE EE NE 
8,105,580 Do. do. N 2o. 600 ee ee oe ee ee T% 1 x 1 1 1 17 1 
44,000 Chili to ee ee ee ee еә ee p 
18,888,8009 — — 8 на oe eo e 280 —240 280 . е 
1777. са вова о, k lo} mm | ес | 9 

6,000 Do. 10 % Pret. ee ce ee ee es ee ве 17 — 18 17 — 18 ео 

` 18,981 | Direct Spanish Telegraph, Ота. Cd. . . 8i— 

6,000 Do. do. 10 Oum. Pret. se ee ee ee 6 тт 3— "e ее 
00,000 Do. do. 4% Debs. .. .. ce .. € js is 101 —108 101 — 108 8 sa 
08,710: | Direct United States Cable 8% - 113— 11$ 1 — 11$ 117 in. 
78,500 Direct West India Cable, Reg. Deb., within Nos. 1 to 1,900, Red, .. oe 100 —:02 100 —102 - .- 

6,000,000 | Hastezn Telegraph, Ord. „ eer o We xe Que. [ae 3 96 .. 144 —147 145 —148 147 145 
1,965,568 Do. 84 Pref, Stock ae ee ee ee es е 91 — 93 99 — 94 93 912 
1,594,645 Do. 4 Deb. Btock 0 ee ee ee q 96 “ы 10. pil 1— 8 E э ЁР 
800,006 Bastern Extension, and China ee ee е p =, a 
220,000 Do. 4% 2 104 —106 106 —107 10:3 106 
928,000 | Bastern & South African Tele. 496 Mt. Db., Nos. 1 to 8,000, red, 1909 T 100 —102 100 —102 =e 
800008 | 50. do, 4% Reg. Mort. Debs, (Mauritius Bub.) 1 to 6,000 .. | 100 —102 101 —103 10 |1 
180,237 Globe Telegraph and ее . ee e ee . ea 64% s 1 усе 103 10 11 1 H 1 
180,049 Do. do. еттер ее ee ее ee ee oe ee 14$— 14$ 143 — 145 14 14 
180,000 | Great Northern 0 ; s See 15% = = 884 8; 
60,000 Halifax and Bermudas % 1s$ Mort. Debs., within Nos. T ө 100 —103 100 —102 22 ` 
17,000 Europeen Telegra eo ee ee ee ee 10 46 Rad 48 47 — 49 4 47, 
12,680 uon Video Telephone бо М Ltd Ord А өө ee ee ео i 6 uiua ni NT a d M 15 
1,988,888 опе, „ Btock ee ee ee ee ee ee 7 v x 
1,008,001 Do. 2 . Stoxx „„ 4... uis b 5 106 —103 104 —106 xd | 17 106 
16,000 Do. do. 6 Oum. lab Pref, ee ee өө ee ee 6 6 18 — 14 124 — 18jxd 
VITE vH 4 aay E 
e . on-· um. "$c. we x à ^ 
200,0003 do. 84 96 Deb. Stock Red. ^ T = ee 82 4 Ф 99 — 101 100 —102 1004 100 
680,698 CARE do. 4 ren Nol е; ec ec A c —106 М =e d 104 
z 190,818 Orien os. 1 to ‚504, fully pela ee ee == 
50,000 Do. do. Cum. Pret. “eos - 2 — 17% lf— 11 if, lá 
180,000 Pacific and European Tel. 4% ‚ Deba., 1 0 1,000 ss 8 es —101 — А 
11,8883 Reuter's oe ee oe oe ee ee ee ее ee ee ee 3- 7 1 13 

8,808 Submarine Cables Trust ee ee ee ee oe ee 124 —127 196 — 148 е 
68,000 ' ee ee es 7%— 7 7% — 7 ә 
40,000 De. } Gam. Pret, Kos. 1 to 40,000 ee e e 5 — b — 

179,947 КА өө os . 107 —109 107 —109 & 
15,0091 West African ee ee 4 96 ee 8 — 8 — 84 ee 
80,008 | West Coast of Amerie, 1 to BLOOD aod н, 88.003 «s == 5 
150,060 | West Coast of . S 7 pers Bub, Tel, . зоб —102 10 —1 
307,908; Westen em L eo ее өө 7 % ee 184— 14 14 — 14$ 42, 151 
96,000 D» ind series, 1906 өв ee ee ee 101 —108 101 —108 
200,000: Do. do. Stock Red. ee ee ee өө ee ee 102 —104 108 —I1C5 10 e 
88,881 West Indis and ee ee ee ee ee — 1 1 
nc Do. e г 1st Pref. eo өө oe 9 9 
86,0987 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 British Aluminium 7 965 Cum. Pret. .. eo өө өө ee ee 6 eo ec T — 6 5 . 
10,000 Do. do. 11.85 Cum Pret. ee ee ee 5 ee ee e H 00 4 3 5} 
100.000 | British Electio Traction 25 o» „ | ва | - 9 9 — 9 ó 
100,000 | Do. do Gombe. 7 o 7 И ZEN 104 ni Tu P 
690,00! | Do. 40. 6 Debenture Stock .. <; | Stock | .. 12—198 124 —124 1233 | im 
Do. * do. 2n Deb. Stock Red, ee ee ee 100 ee e 07 — 99 96 — v7 U 98 
180,000 | British Insulated and Helsby Cables ee ee oe ee 6 10 96 8 96 5 - 
180,000 Do. do. ee oe ee oe 6 ee ee ee тт 63 b oe as, 
80:000 Do. Linley a 1st Mort. Deb, Red. е ее ee ees ш өө ee oo 101 —104 101 —104, en oe 
80000 Чч Do. do. $8 Ei.. . 11 „ ot | ott | Wed | uow |: |: 
100,781 | Brush Eilectrieal Engineering, 1 to 106,781 .. ee eo ee a Nil Nil wie á— 1 T 
100,000 Do, do, Non-cum. 6 „| 9 | 6% | 6% — 1 1— 2 1 
195,0003 Do, do, $ рар. ee эө Stock oe ee 92 — 95 xd 92 = 95 
196,000 ро. Barb: ind Deb, Бога эө өө Stock es es е — 62 19 — 82 El ee 
85,000 | Callender’s Cable ce ee в |w% | 158% п — n 11 — 11 il ; 
40,000 Do. do. do. 5% 0 ee 6 ee fà— k4— 513 6l 
09,0001 Do. do. lst Mort. Deb, Stock Red. | Stock - —1 05 —107 106 
1,900,014 | Central London Railway, Ord. 8 T oe - ee oe | Btock | 4 4 98 — 96 xd 98 — 96 932 93$ 
664,008 Do. 4% Pref. Stock.. Stock 4 é 101 —108 101—108 А 
484,008 8 do, do. ee ee өө ee ee oe 4 A q эң ES 86 n — 35 
1,890,000 Ойу London Railwa: ee oe ee ee ee ee took 5 45 ee 
66,000 -| Crompton & Oo., Nos. 1 to 85, 8 sè "E "e SN ee 8 b ss Y 2— 2 4 А 
100,000 Do. 6 ма 1-600 af 100 red. F Фе ee ee 98 — 98 98 — 98 ee 
90 WEE C1 «MN 45 1 to 99 б Nil we — 1 1 gs 
B44,0881 Do. do. Deb. Stok Red, 100 s ee 17 — 82 80 — 85 КА 32 
180,000; Do. do. ga, and De — Бей, api 100 D g 81 — 66 88 — 91 89 | d 
119,100 Jectrio Construction 1 to 112, as f ear. vee | DRE 3 6% 4 96 1 1 1 1 P 
8,890 | Do. do. 79% Cum. Pre, 1 te N, “jẽ17) 5 | 3 б x. = 3g 91, 
83,5003 | Do do. 44 Регр. 1st Mort, Deb, Beook >.  ..| Stock] .. a | oT 99 07 — 99 5 
96,000 General Electric Oo. Г í Cum. Pref, ee e ee ee 10 5 96 эз %— 10 90$— 10 ee 
900,060 (wW т9% ph Mort. Deb. ee ee ee ee aoe 90 9; 15 à, 15 T m 90 12 - n à i i 
800,000 Henley g a de, elegra orks, Ord, ee eo ee ee ee — = x 
900,000 Bet ee ее е 5 ee . % j 53 - eax 5$ — tüxd 184 * 
45,900 ә "re Deb. Btock ee ee Stock ee . 109 —111 109 —111 xd 
60,000 | Indie-Rubber, Guta Percha & Telegraph Works NT. 10 10% 16 — 17 16 — 17 RA 1 
92.508 |iLiverpool Overhead Railway, Ога, е m tio | це la 1 pom ‘Mae se | 5m 
10,000 |! Do. do, Pref, dib pal. l| 10 Мый HP 94— 10 п 94 
67,880 VVV 13 30 96 | 20% | 15% 85 — B7 — 81 87 86} 
150,0004. Deb, Bas, "Nos, i to 1,888. Red. 1909 100 ee 102 —104 108 —105 
648, 0082 Waterloo & Ойу RHaheny, Ort. өө ee oe ee 100 8396 88% 84% 92 == 91 92 TES 94 


* A period of nine months. + Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 5 From Manchester Share List. 


Bank rate of discount 24 per cent. (March 9th, 1905), 
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SHARE LIST ОР ELECTRICAL COMPANIES (сийшшей).— ELECTRICITY SUPPLY COMPANIES, 


Doch | Closing Closing Business dore 
МАМЕ, or | d for the Quotations Quotations week ended 
Share. | MEOS qu March sth. Mar. 15th. | Mar, 15th, 1905. 
d t 1902, | 1908 1904, Highest | Lowest 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000  .. Б 8% |10% 10 % 104— 11 K — 10 103 108 
20,000 Do. do. 1% Cum. Pref,  .. 5 e [| oc es 1 100 ! 6—1 
250,000 | Central Electric Supply 4 95 Guar. Deb. Stock .. hs T i 100 se * , 105 —1(8 105 —1Є8 p (65 
60,000 | Charing Cross and Strand Electricity SUP. à А 5 | 10% 8 96 8 96 Ti— k xd B-— : BB | 83, 
70,000 Do, до, do, 5 Cum. Prei. nh w^ da * bà— bj bà— 5 513 6 
40,000 Do, do. и City Undertaking ” ‘ Cum, Pre. b ° ee . 4j&— bya di— бт 
40,000 Do. do, 1908 * ке is a 5 ee e 4:4— бу 4fà— 54, бу 5: 
950,000 Do, do. 4% Deb. Stock Rec. 100 — 103 —105 104 —106 
44,486 |*Chelsea Electricity Supply, Ord. — * * 5 44% 54% 6% 7i xd 67 — 7 fa 7 
150,0001 Do, do. Deb. Stock Red. .. ee | Btock a 109 —111 109 —111 по, i 
70,595 City of London Electric Lighting, Ord. 40, 001—110.595 ` e 58 10 5% 5 96 6 96 124— 13 123— 122xd| 12H 15 
40,000 Do, 6 % Cum, Pref., 1 to 40,000 А: 10 js uel Mer 129 — 141 184— 14 13738 z 
400,0001 Do, б Deb. Stock, Scrip. (iss. at 115) АП paid . es * * са га 128 —197 128 —127 —— .. 
800,000 ро, ind Deb. Stock, Prov. Certs., all paid .. | 100 se + * 103 —1(5 108 —105 1013 et 
40,000 | County of London Electric Lighting, Ord. 1—40, 000 . % 10 4 96 4 96 4196 93 — 10 94— 10 918 9i 
90,000 Do. do. do. 6 96 Pref. 40, 001—60 e» | 10 | е [| s oe 121 — 121 194 — 12i 12; .. 
400,0001 Do, do, 44% Deb. Stock .. oc) “ай vee — Е, ИС = 110 —118 110 —118 111g T 
250,000 Do. do. 44% 2nd Deb. Stock ..  .. .. œ Btock «t Ф à 108 —105 | 104 —106 106 104 
70,000 | Edmundson's Electric Corporation, 2 4 Shares 82 Pa EN 6 7 96 7 96 | 6:— 64 6}— 64 67 679 
70,000 Do. do, 6€ % Cum. Pret. .. Bo T .. 61— 68 62— 68 6% ., 
800,000! Do, do. 44% 1st Mort. Deb. Stock — .. | 100 ; ae .. 106 —108 106 —108 . . 
21,000 | Kensington and Knightsbridge Electric Ord. .. эъ 5 10 96 12% | 12 96 123 — 184 123— ic} 
80,000 Do. do. do. 4 % Debenture Btock Stock 511 102 —104 102 —104 . 
110,000 | London Electric Supply Corporation, Limited, Ord. .. à Ф B T os 8 96 25— 21:8 ха] 9?94— Biz 75 
49,840 Do. do. do. 6 % Pref, .. mc : a s bi— 6axd| Ю— 6 53h} .. 
250, 0001 Do, do. do. 4 % 1st Mort. Deb, Stock Red | Stock аз Y E 9) — 101 £9 —101 1004 100 
100,000 | Metropolitan Electric Supply, 1 to 100,000. a 10 1196 83% | 10 96 19 — 194 12 19 | 19% 19 
71,106 Do. do. 43% Cum. Pref, 1—71,106, £8 paid 8 1 да ix 6; — 6; f&— ti 5 518 
220,0001 Do, do. 44% 1st Mort. Deb. Btock os - T ur d us Bh 110 —115 110 —115 113 T 
350,0001 Do. do, €. Mort. Deb. Stock Red  .. Stock ae a na 97 — 99 от — 99 y — 
210,000 | Midland Electric Corporation, 44 % 1st Mort. Deb.  .. S ..| 100 T + 98 —100 99 —101 992 99 
10,852 | Notting Нш Ю1есъгіс Lighting ee et 90 10 6 96 6 96 7 96 144— 153 144— 154xd “+ 
59,000 Do. do. 4% 1st Mort. Deb. э ee so | 100 de T 25 102 —104 102 —104 T . 
40,000 | Bt. James' and Pall Mall Eleotric Light, Ord. .. 6 | 144% | 144% | 144% 2 14 xd 183 — 14 14} 134 
20,000 Do, do. do. 7 96 Pref. 20,081 to 40,090 Б E an M Rł— Яў xd ti— 8 ee es 
150,000} Do. do. do, B4% Deb. Stock Red ae 100 T - oe 98 —100 98 —100 .. .. 
19,000 | Smithfield Markets киек Bupply, Ord, ig ^ * oe 5 24% 4% . | 2%— 8 xd %- B . .. 
50,000 Do. do. 4% Deb. Stock so | Stock! .. s ‘3 79 — 88 79 — t3 А T 
65,000 | South London Electricity fapply. Ord. А d BS ге 5 - 1396 B 96 44— 48 4&— 4ixd 410 4i 
100,000 South Metropolitan Electric Light and Power "gy éa ee 1 ee * — 1 — 1 .. 
50,000 (Late Blackheath and Greenwich % Pref. Vs 1 | 1li$— 144 li— 1/аха 145 : 
100,000 | Dist. E.L.Co.) lat Ist Deb, Stock | 100 | .. e. e 107 —110 107 —110 8 v: 
B0,000 | Urban Electric Bupply, Ord, © x ad * v b T .. T 577 — Бу Бү„— 6,3, 5% 6k 
B0,000 Do. do. b 96 Cum. Pret. se ee 5 . | * r 5 — 54 5à— 54 be 
200,000 | Do. do. 44% Ist Mort. Deb. Stock Бей — ..  .. | 100 oM rz 106 —108 106 —108 107° . 
110,000 | Westminster Electric Supply, Ord, D а ae ss 6 19 % | 184% 14% 123 — 104 xd 193— 181 18% 124 
28,141 Do, do, 695,Cum.Pret, .. .. .. b m be as (1— 6 | @— 6j 6; 
M Bubject to Founders Shares. Unless otherwise stated all shares are fully paid. 
nene F AND . N RETURNE E 
| Т 
Fort- Receipts for | No. | Fort- Receipts for | No. А 
Locality. night the of Total to date. Miles Locality. | night the of | Total to date. | м 
| ended. fortnight. | wks. open, ended. fortnight. | wks. | реп, 
! | ! | 
| | : | | 
| 2 2 * | £ 3% | * £ | 2˙ | £ 2% 9 
Aberdeen Mar. 11 2.133 - 41 55,221 4 5,925 ES 1Cardiff Feb. 25 1,685 — 94 47 95,963 |+ 1,924 | P 
yr „ 11 89+ 41.48 12,600 + 616|.. |.. Carlisle i Manil 2 — 85 | 10 1,429 — 83. 
Bath .. „ 8| 1,084 '+ 49 10 5298 + 517 12232 Chatham and Dist. | 9 1,144 + 21110 | 5,571 |+ 630' 9A +8 
Birkenhead . .. „ 12 1,893 + 49 49 51,083, — 946: 18:5 .. Colchester .. „ 8' 99: 82 7,16) .. 1815... 
Blackburn ki ы WEE EC E E 1 vs Cork .. » 9. 800|- 106/10 ; 8,55 + 196 99 |.. 
Blackpool -— 9 616 7 76 49 | 46,528 | + 6,178 3 Ww Darlington . a „ 11 961 2S 4 7,815 uer T | 
ji —Fleetw'd. „ 11 | 396 — 17 10 1,841 — 102... |... Darwen d » 10 405 31: 49 | 11,068 — 66 436 
» =e wu. 9 — 8/19 | 2,436 Qe. Cigar Lu Dundee d „ B. 1509,4 141,.. | CH "TP 
tBolton „ 5, M04 + 148 49 „502 + үн Dover „ 6  )S8201,4 16 9 1488 |— 48 .. | 
Bournemouth ..; ., 8 | 1,816 + 127 49 | 51,948 . 10°15) Dublin » 10; 8,604 | + 522 43,192 + 415 48 „ 1 
Brad ford Feb. 28. 7,484 f 557 .. 207.09 29,788 64 | і East Ham .. : | „ 11 | 1,288 + 117 4) 84,556 + 1,982 .. |. 
Brighton  .. .. Mar. 12, 1,480 + 65 49 47, 93 Glasgow р ... „ 11 77,992 «2,146 403 | 581,579 + 29,34 794 + 8 
Bristol .... „ 10 8,971 + 48 А Gloucester . | „ 1| 98) .. |.. | 12,489 БУ 
| | | Halifar .. „ 8| 2389 298 | 49 | 69,775 + 5,883 353 |F 2} 
Huddersfield. i^ „ 11 | 2,407 |+ 277 | 49 65,652 + 1,89 
7 | | | Hull .. „ 11 4, 20 |+ 805 49 | 106,88 1,380 18 .. 
Brit. Elec. Trac. Co. {ford ..  ..|Feb. 95 846 + 9 | 473 | 20,845 + 1,050 
Ilkeston s .. Mar. 8 207 — 30 49 6,418 T 8:5, .. 
Airdrie .. ..| Mar. 8 968 — 21| 9 1,732 | — 81 ae Ipswich : >< » Al 646 + 66 49 22,837 |  .. 13 
Barnsley .. . » 8 84 |+ 8 „ 1,99 | 88 " Isle of Thanet ..| ,, 11 4-4/+ 40; 10 + 155 
Barrow... „ 9 870 + 91 ,, 1,585 + 158 : Kirkcaldy .. » 8 889 + 14 | ja "T 
Birmingham (City) » 8 110,705 . 1.022 ,, | 216,457 | + 1,598 | .. . Lan'kshire Trm. Co. „ 9| 1,281 |+ 202 10 6,275 + 565 | 866. 
Birmingham (Mid.)| „ 8 13,378 f 52 , 11,641 + 1,741 . Leeds „ 165,908 |+ 680 49 | 278,797 716,9 
Devonport » 8 80 |- 47 ,, 8,781 — 140 : Leicester „ 11| 3,71. .. 10 17,2 „ 
Dudley Sto' rb'ge T З | 1489 |+ 441 ,, 6,426 | + 116 , Liverpool „ 4 | 19,216 |--1,,03 9 87,874 1+ 3,103 | 108 
Gateshead. . „ 3 1,77 |+ 107) ,, 7616| + 908|.. |. L.C.C. „ +. [Feb 25 | 21,969 45,538 | 47 | 600,448 | + 194,226 т + ia 
Gravesend, N'flect| „ 3 939 |— 84 | » 1.618 — 16 Lowestoft .. .. ar. 11 229 — E x 
Gr'n'k, Pt. Glsgw | ,, 3 1,041 + 145 „ 4535 + 02,.. |. Manchester. „, 11 | 23,018 |+1,962 | 49 | 598,908 |. 27,815 Ek 
Hartlepool |» 3 485 25 | " 2,10 ͤ— 88 Newcastle. „, 11 1,066 |+ 136 i: | 
Kidderminster ..| „ 3 176 — 8! „ 785 — M 1 {| Newport .. |i) n 11 1,01 , 118 21 11,576 |+ 1,658 | +1 
Merthyr .. NE 850|— 18 „ 1,517 | — 118 . Oldham M si » 12, 2,780 |+ 674 50 68,066 |+ 5, 10 r +4 
Metropolitan. , 313,636 (41,524 | „ | 116,882 ' + 7,316 | E Plymouth 82 Е NE MEET 2 es EN 
Middleton. 99 3 | 502 1+ 39 » 9,208 | + 198 б Portsmouth . ‚. » 11 2,184 + 61 50 91,218 + 6, ide | 143 
Oldham — Ashton| ,, 8 954 |+ 23 „ 4,2177 r 51 Reading „ 91 1,042 1+ 33 | 49 | 30817 23 ВУ 
Peterborough e|» 8] 11— 7 „ 576 = 57 i {Rochdale „ 4| 418 |+ 815149 | 18,020 .. 14:86 | 10°19 
Poole . „ 8 427 - 47) ,, 1,881 | — 81 vs Salford v „ 6! 7,879 + 414 47 | 195,402 |+ 9,595 | 80 T 
Potteries .. „ 8) 8,917 | €9| „, 14,200 | + 879 | . |.. Scarborough S „ll 185 62 10 205 8 
Rothesay . » 8 | 90 + 6 „ 990 + 83 a Sheffield ..  ..| ,, 12| 8,978 |+ 593 50 | 281,688 |+ 6,696 . 84} 41i 
Sheerness . эз | 110 1 25 „, 457 T 74 sá Southampton |] , 81 1,596— 42 | 19 4 1,560 — 2,078 | .. j.. 
Southport ' » 8 470 |+ 27 „, 1.9888 — H ВР Southend-on-Sea .. „ 8 495 | + 58 | 49 16,581 |+ 1,609 | 25 
South Staffs. „ 3| 1980 — 28 „ 5,611 | — 888 Stockport. „ 10 855 + 98,49 | 96,338 |+ 868 11 +1 
Swansea :| » 8! 899 |- 94 „5 8,960 | — . Sunderland „ 18 2222 * 84 50 ' 01,281 + 1,597 21 171 
Taunton .. „ 8| 78 — 8|, 842 — 65 |.. | Tyneside ..  ..| „ 8| o i+ 141 10 8163 |+ 488. 
Tynemouth | » 8 | 831 — 45 „ 1.476 — 262ͤ +Warrington О И 3:8 .+ 15 48 | 16,820 (+ 57 | 91 
eston-s Rare „ 1 58+ 8|, | 998 | t %%% | West Ham 055 „ 9) мй... 52,658 | . 98 .. 
Wolverhampton D. „ 8 6-5 19 „, 2,978 + 146... | "e Wolverhampton „ 8 4865 + 67... | .. 95 T 
Worcester. . „ В 4+ 2% „ | 2,118 663 | | (0| 
Wrexham. NE 191 — 7 „, 810 — 85 eee | | | | | | | 
Yorks. Wool. Dist. „ 6 1,034 — 110 | i 48" + 699 .. |. | | | | 
| l | | | Cen. London Rly. Mar. 11 14,419 + 52 10 ' 72,058 E 1,165 6 | 
| | | | | City & S. Lon. Rly. „ 12 5,969 — 417 11 33,181 |— 9,00] 6 
| | | | Dublin-Lucan Rly. » 10 | 182 1 5, 10 821 T 15 7 
Burnley  .. .. Marll; 1,888 + 144 G. N. and City Rly. „ II 3.220 1.3.9 | 10 18,053 - verd 34 | 
Burton-on-Trent ... „ 12 603 — 48 | 494 16,598 | e 81 L'pool Overh'd Rly. | ,, 12 2,869 — 95 10 16,071 — 607 657. 
Burg | bd - fan: ‘ase ze pe Mersey Railway ..| „, п | 8,076 + и ae 15,948 ` 1088  4à |.. 
Я | ' 
| | 


* Compared with the corresponding period of 1904. t One week only. ! Includes horse and other receipts, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


MANCHESTER TRAMWAYS.—POWER BUPPLY. 
Ву H. C. Gunton, A. M. I. E. E., and S. L. Рвлвов, M. I. E. E. 
(Abstract of Paper read on February 21st, 1905, at Manchester.) 


Szorion I. 


THE area served by the Manchester tramways is, approximately, 41 
square miles, and at the present time there are 144 miles of single 
track equipped and about 400 cars in use. 

The power is supplied in the city area (that portion of the 
city within & three-quarter mile radius of the Town Hall) from 
the Bloom Street station and also, t» a small extent, from the 
Dickinson Btreet station. 

The outside district and suburban areas are supplied from the 
Stuart Street station, through the various sub-stations. 

The city area is separated from the outlying districts and each 
sub-atation area is isolated. The city area is further divided into 
four sections, and, in addition, switches are placed on the poles at 
some 25 places on the principal routes to facilitate the splitting up 
or catting out of any faulty sections. 

From the Bloom Street switchboard 12 low-pressure feeders run 
to the various pillars situated in the city area. Ia the event of 
any positive feeder breaking down the negative feeder can be used 
to take its place for the time being, the current then returning 
partly by the rail. 

Any power supplied from Dickinson Street for traction purposes 
is transmitted through the Bloom Street switchboard. 

Stuart Streci.—Hrom the Btaart Street station 32 high-pressure 
feeders supply 19 sub-stations; ia nearly every сазе the high- 
pressure feeders are in duplicate. 

At the present time the lighting and traction main switchboards 
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Polygon traction load curves from 4.90 a.m., Monday, Oct. 31st, 1904, 
until 2.80 a. m., Tuesday, Nov. lat, 1901. 


Polygon input marke By integrating meters. 
$i output „ ” „ »" 
Fic. 1.—Curve or Conversion ErrICIRNOY, POLYGON 


SoB-STaTIOR. 


at the generating station are coupled together, as the varying trac- 
tion loads һате no appreciable effect on the speed of the main 
engines, and hence on the lighting pressure, owing to the large 
number of cars supplied. 

Descriptions of the Polygon and Oldham Road sub stations 
follow; these were given in detail in the Exzorrica, Review, 
for July 3rd, 1903. | 
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Old am Road traction load curve from 4.80 a.m., Monday, Oct. 81st, 1904, 
until 1.80 a.m., Tuesday, Nov. lst, 1904. 


Oldham Road input marke By integrating W. meters. 
» output „ ” ” 3,9 
Fic. 2.—Cuave or CONVERSION EFFICIENCY, OLDHAM RoaD 
BoB-STATIORN. 


Normally, at all sub-stations, the high-presiure feeders, supplying 
the traetion and lighting boards, although connected to the same 
bus-bars at Stuart Street, as mentioned above, are kept separate at 
the sub-station end. 


Ia the case of the ares supplied by tbe city stations, the current 
is metered at the main switchboard, and in the case of the outlying 
areas, at eaeh low-pressure sub-station switchboard. The total 
consumption of energy, for the year ending March, 1904, was 
17,125,857 units. | 

The efficiency of transmission of the combined traction and 
lighting high-tension supply from Stuart Street to the sub-stations, · 
for Tuesday, January 3rd, 1905, at top load, reached 98 per cent. 
approximately. 

8.1 and 2 show the curves of conversion efficiency for par- 
ticular days, for the Polygon and Oldbam Road sub-stationr. 

The average montbly conversion efficiency of all traction sub- 
L.T. output 
H.T. input 

The average daily consumption of energy per car-mile over the 
d nem for the past 12 montbs amounted to 1:285 units per 
сат- mile. 


stations, £.e., = 78 5 per cent, 


BxcTIoW II. 


In this section of the paper the authors wish to put on record 
some figures which have been obtained in connection with the 
power supplied to the Machester trames, with special reference 
е s maximum and average output during the busy periods of 

e day. 

In what follows, the full traction output, is the highest output 
as given by the readings of the integrating wattmeters, taken over 
tbe busiest hours of the day. | 

The maximum traction output is the momentary maximum out- 
put which is liable to occur at any time during the period of full 
traction oatpat, with a certain number of cars being suppli This 
output can, of course, only be noted by means of indicating 
instruments. 

The term “ full lighting output " is the peak of the lighting load. 
There is, of course, no momentary maximum lighting output corre- 
sponding in degree to the maximum traction output. 
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Fia. 3.— RuLATIOR oF Oorror TO NUMBER OF Cas. 


Cars. — From the full details of the routes and services of cars 
which were available, it was possible to determine closely, not only 
the total number of large and small cars running, but also the 
approximate number on different portions of the system. 

At the time the observations were made, the total number of cars 


was abont 300, in the proportion of about 44 small to one large 


Сат. 

The weight of one of the small cars, including an average 
passenger load and driver and conductor (allowing 10 stone per 
passenger) would be about 9:6 tons, and the weight of one of tbe 
large care under the same conditions would be 13:0 tons. 

By taking careful observations of the fall traction output and the 
maximum traction output from the Bloom Street station, from the 
Stuart Street station, and from the sub stations, it is possible to 
construct curves showing approximately the relation between these 
quantities and the number of cars supplied. 

Table A gives readings of the full traction output and maximum 
traction output taken on five consecutive business days. It also 
gives the combined full traction output for all the sab-stations 
which were then ranning, for the same period. 

It is not, of course, possible to obtain the simultaneous maximum 
traction output for all sub-stations together, from readings taken at 
the sub-stations, owing to the rapid fluctuations of the load, but this 
figure can be obtained from readings taken at the Stuart Street 
station in the manner shown in Table B. 

The latter gives the 1eadings taken at Bloom Street, Stuart 
Btreet, and the sub-stations between 5 p.m. and 7 p.m. on Wednesday, 
December 31st, 1902, and on Monday, January 5th, 1903. 

Fig.3 shows in dotted lines the results from Tables A and B 
plotted in the form of curves. 

From this diagram it will beseen that a safe value to take for the 
full traction output, low tension, per cur is 8:5 Kw. 

The effect which an increase in the number of care supplied has 
їп reducing the maximum traction output, as compared to tbe full 
traction output, is also shown. 
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It is the importance of this ratio, 


Maximum traction output 
Full tra tioa output 


which it is desired to emphasise by these curves, and not so much 
the actual amount of power taken by the cars, which must, of 
course, necessarily depend on local conditions, and on the sises, 
proportions, equipment and driving of the cars of different types. In 
order to determine the approximate componente of the figure— 
8°5 Kw. per car—tests were made on one large car and one small car 
over similar routes. 

In each case the car lampe were switched on. 

The following figures give the principal results obtained :— 


Double-deck. 
Double-truck car. 
Average number of passengers 
including driver and con- 
duotor carried over whole 


Double-deck. 
Single-truck car. 


double journey eae *. 20 -— 20 
Hence average total weight of 

car plus load over whole 

double journey M .. 11°85 tons 9:85 tons. 
Speed Double journey includ- 

ing stops sat es .. T7T4mph >... 8 mph. 
Average Kw. for whole double 

journey asi T" sec A8 -m woe 71 
Average Xw.-houre percar-mile 171 ... -— 0°89 
Average watt-hours perton-mile 144 A bes 95' 


Correcting the above on 
account of thy саг not bsing 
loaded to its average load : 


Average kx. is 199 .. TT 7:8 


13:0 9°6 
12 -—-—— — 1 : ul mem qe 
(127 x 1155 3:9) (71 x T 7'3) 
Average KW.-hours per car-mile 1'87 ... ies 91 
Average watt-hours per ton-mile 144 T" E 95 


If the above results for the single-track car aud the double-truck 
car ate combined, it will be seen that the full traction output per 
сат for 4*4 small саге and one large car agrees with the figure 85 Kw. 
per car, obtained ia quite а different mauner from measurements at 


the stations. 
(44 x 78) + 139 
54 


It will be noted that owing to the short feeders in use, bat little 
loas occurs between the switchboards and cars. 

Knowing the approximate components of the figure —8:5 xw. per 
car—carves can be constrnoted for any combination of small and 
large cars. 

Buch curves have proved very useful in forecasting the loads which 
have had to be dealt with, as the total service aad the proportion of 
large cars increased. 

An opportunity was taken to check the figures given above on 
November 17th, 1903, when the proportion of smell to large cars 
was 272 to 120, or 2:3to 1. Oombining the results of the tests of 
the single cars in these new proportions, we obtain the figure 
9 3 Kw. per car. 


= 8˙5 KW. 


(2'3 x 73) + 139 
33 
392 cars at 93 кж. per саг = 3,645 Kw. (approximately) which 
agrees closely with the 3,665 Kw. actually observed, full traction 
output for the whole system. 

With regard to the maximum traction output, the distribution of 
cars on this date, between the areas supplied by Bloom Street and 
by the sub-stations, was not calculated from the service tables, but 
from the distribution of the full traction outputs it is evident that 
the number of cars in the area supplied by the sub-stations was 
about 250 to 270, say, 260 cars. From the dotted curves on fig. 3, 
it will be seen that with 260 care, the maximum traction output 
would be 13 per cent. greater than the full traction output. 

The observed full traction output from the sub-stations was 
2,240 Kw., and we should, therefore, expect 2,640 Kw. for the 
corresponding maximum traction output (2,340 x 113 = 2,640 
approximately). 

The actual maximum traction output (low tension) as calculated 
from the observed combined maximum traction and lighting output 
at Stuart Street was 2,775 Kw., or 5 per cent. more than would have 
been expected from the dotted curves on fig. 3. 

While the dotted curves on fig. 3 have proved svfficiently reliable 
for all practical purpo:es, it has been considered desirable, in 
view of these later resulte, to modify slightly the slope of the curve 
of maximum traction output, and also, of course, the dependent 
curve of maximum traction output per car. 

These modified curves are shown in full lines on fig. 3. 

Fig. 4 gives the load curves for January 5th, 1903, for traction 
and lighting outputs from all the sub-stations together. It also 
shows the combired full traction and lighting output from all tbe 
sub-stations, the combined full traction and lighting output from 
Stuart Street, the combined maximum traction and lighting output 
from Stuart Street, and the maximum traction output from the tub- 
stations, the last-named output being calculated as shown in Table B. 

Having indicated the relation which exiets between the maximum 
traction output and the full traction output, it will be well, with- 
out going into detail, to refer to tbe way in which these relations 
affect the arrangement and equipment of stations for supplying 
power for tramway purposes. 


= 93 xw. 


Fig 3 shows that even in tho case of а station supplying 80 cars, 
the maximum traction output would be as much as 50 per cent. 
more than the full traction outpat, and except in the case of a 
station supply ing a large number of cars it is clearly tbe momentary 
maximum traction output which decides the number of machines 
which must be rno. On the otber hand, in the case of a station 
supplying 220 cars, it is the full traction ontput wbich decides the 
num of machines to be run, as the corresponding maximum 
traction output would not be more than about 20 cent, greater, 
and would, therefore, be within the overload capacity of the plant. 
In the case of & station supplying less tban about 220 cars, the 
overload capacity of the plant should clearly be made as great as 
possible. Generally, the following considerations should be kept 
in view in order to reduce the disadvantages of the variations of 
the traction load, although these considerations are not, of course, 
equally applicable to the different cases which present themselves. 

1. The possibility of ruuning stations in parallel on to the línes. 

It is quite possible by carefully adjusting the compounding of 
the generators in the various stations, to supply the different areas 
in parallel, and this method does, on the whole, tend to reduce the 
fluctuations of the load. Oa the other hand, it is mor e difficult to 
keep the drop of pressure in the rails within bounds, and it is also 
difficult to guard against excessive loads being taken by any one 
station, especially on starting up after a general shut down. 

2. The ute of machines capable of dealing with momentary loads 
greatly in excess of their normal, most efficient loads. 

In the case of synchronous motor-generators, the shape of the V" 
excitation curve of the synchronous motor is, of course, of great 
importance in this connection. With regard to generators com- 
pound wound machines, such as are used for traction work, meet 
tbe required conditions well, since an increase in the load is accom- 
panied by an increase in the strength of the field which is just 
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what is required for sparkless commutation. The Manchester sub- 
station synchronous sete have been found capable of successfully 
taking momentary loads up to 50 per cent. in excess of their normal 
full load capacity, though the nominal overload capacity is 25 per 
cent. 

3. The number of stations for supplying a given number of cars 
should be kept as few as possible. 

Where there are a number of cross routes, it is, of course, much 
easier to supply a large number of cars from one station without 
excessive drop in the rails or excessive outlay in maine, than iu the 
case of a single long route. Even in the case of a single long 
route, however, the area of supply can be extended by means of 
additional pcsitive and negative feeders and boosters, and in some 
cases these will be preferable to installing a separate sub-station 
towards the end of the line. 

Thie, of course, is considering the matter entirely from a traction 
point of view. The Manchester sub-stations bad to be arranged to 
suit lighting requirements as well as traction. 

4. The use of batteries, preferably with reversible boosters. 

A. At the power house in the case of а direct current station 
supplying à small number of cars. 

B. At the sub-stations in the case of an extensive system supplying 
a large number of cars. 

As a rule, however, it is on)y in cases where reliability is the 
governing condition that the cost of providing batteries of the 
necessary sizes at the sub-stations is jastified. 


TABLE A.“ Extracts and Calculations from Sub-station Logs 
from January 5th to 9th, 1903, inclusive 


Maximum traction Full traction 


output, Kw. output, KW. 
All sub-stations, 1903 (127 cars) — Average, 970 
Polygon (39 cars) ; A verage, 623 Average, 290 
Moss Side (35 cars) ... A verage, 514 Average, 283 
Rusholme (12 cars) ... Average, 249 Average, 86 
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TABLE "“ R.”— EXTRACTS AND CALCULATIONS РВОМ SPECIAL 
OBSERVATIONS TAKEN OVER THE WHOLE SYSTEM. 


Wednesday, Monday. 
Dec. 81, 1902. Jan. 5, 1908. 


5—1 p.m. 5—1 p.m. 
A. Total number of cars running ... y 298 300 
B. Approximate number of cars within Bloo | 
Street, area jus Es 85 i 171 173 
O. Approximate number of cars within sub- 
. Stations' area isi 127 127 


D. Fall traction output r.T. from Bloom 
Btreet from integrating wattmeter . 1,550 xw. 1,550 Kw. 

E; from integrating 

ing wattmeters... 1,760 
E, average of in- | 
dicating watt- 

. meters . . . 1,773 KW. 
Ез calculated from 

integrating watt- 

meters at sub- 


E. Combined fall trac- 
tion and lighting | 
cutpat H.T. from 
Btuart Btreet 


stations ... . . 1,783 Kw. 
F. Full lighting input E T. at sub- stat ione, 
from integrating wattmeters  ... .. 444 KW. 432 Kw. 


G. Fall traction input H.T. at eub-atations, 
: from integrating wattmeters .. .. 1,220 kw. 1,214 kw. 
H. Combined full traction and lighting in- 

put н.т. at sub-staticns ..(F + G) 1,664 xw. 1,646 kw. 


eI. Efficiency of trans- | 1, Observed (2) 93:5 % 
mission E 
12 Assumed... 935 % 
J. Full traction output нт from Stuart 
( 1,300 kw. 1,300 xw. 


, а 7 
Street () or ( 1 ) "'(Approx) (Approx.) 
К. Full traction output L.T. from sub-stations 


from integrating wattmeters  ... . 972xw. 977 Kw. 
L. Maximum traction output L.T. from Bloom 
Btreet ... 1716 kw. 1,768 Kw. 


M. Combined maximum traction and lightivg 
output H.T. from Stuart Street ... . 2,100 Kw. 2,020 xw. 
N. Approximate lighting input н.т. at »ub- 
stations at same time (calculated from 


log sheete) ... ax 285 = .. 506 xw. 450 Kw. 
O. Approximate lighting output ит. from 
Stuart Street at same time Е Pss .. 540 KW. 480 Kw. 


Р. Approximate maximum traction output 
: H.T from Stuart Street (м — Oo) ... 1,560 Kw. 1,540 Kw. 
Q. Approximate maximum trsction output 

L.T. from eub-stations calculated as 

follows:— 

qı = Maximum traction input н.т. to 

sub-stations (I X P) .. 1,460 Kw. 1,440 Kw. 
4з = Number of motor-generators running 11 11 
qs = Maximum input и.т. per motor- 


generator a 
2 
2 = Efficiency at this maximum input 837% 83:395 
Hence maximum traction output L. r. 
from sub-stations— 


133 xw. 130 xw. 


(44 X 41) ... 1,222 Kw. 1,199 Kw. 
R. Full traction output т.т. per car supplied 


from Bloom Street x wee d .. 91 KW. 9'0 Ew. 
B. Fall traction output н.т per car supplied 
from Stuart Street = >й 


T. Full traction output L.T. per car supplied 
from sub-stations E e" "! .. 7" kw. 77 kw. 


102 xw. 102 Kw. 


U. Fall traction output r.T. per car supplied 
from Bloom Street and sub-stations 


ee. м dus 885 "T . 85 EW. 
o 


V. Maximum traction output per car supplied 
from Bloom Btreet x see : .. 100xExw. 10°2 Kw. 
W. Meximum traction output H.T. per car 


supplied from Stuart Street 0 


8'4 Kw. 


12:3 Kw. 12 1 Kw. 


X. Maximum traction output r T. per car 


supplied from sub-stations а. - 9'6 Kw. 9'4 Ew. 


In the discussion which followed, the CHAIBMAN said the members 
were very fortunate in having a paper before them describing in 
Such а precise form, modern tramway power practice. He wonld 
not have thought that large cars would have taken more power per 
ton, than small ears. He wasirather surprised that the efficiency of 
the sub-stations was only 75 per cent, but was pleased to see the 
low running coste obtained. 

Mr. ANDBEWs mentioned that many people thought that 
lighting and traction stations should be kept entirely separate. 


* Nors.— At this time traction and lighting loads were supplied 
by one н.т. feeder. 
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The authors bad shown that both tbe traction and the lighting 
loads and load factors were in combination, the oombined curve 
showing better results than either the traction curve or the lighting 
curve alone. Another question was as to whether it was advisable 
to use one large station or two small ones. Не was rather sur- 
prised to find that the sub-station efficiency was so high, and he 
thought that small power etations could not possibly supply 
energy at such а low rate as large power stations with sub-stations. 
It was all very well to talk about the big saving in condensing, but 
when everything was considered, it really did not work out very 
well in prac‘ice. 

Dr. RmHopzsS said the ratio between the maximum and full 
traction ontput had to be considered in designing any system what- 
ever. The maximum traction output gave approximately the size 
of units to be installed. He thought it was not advisable to have а 
combined lighting and traction system. In Manchester, where the 
roads were fairly flat, and a large number of cars ranning, the 
difference between the maximum and fall traction output was not 
во great, and the lighting was not affected; but in towns where 
there were heavy gradiente, instances occurred of variations 
of 20 per cent., 25 per cent. and 50 per cent. The result was 
that, if you had a combined lighting and traction load, the 
effect on the lighting was very serious. 

Mr. SEATON expressed surprise at the result obtained on the tert 
of 1,500 Kw. sets at Stuart Street, which worked ont so low as 2 lb. 
of coal per unit. The saving effected when the plant was running 
condensing was very noticeable. 

Mr. Farrag asked the authors what was the objection of having 
compound-wound dynamos on lighting load at central stations. If 
a lighting plant was put in for a private person, a compound-w»und 
dynamo would be supplied, but central station engineers all put in 
shunt wound machines. 

Mr. Watson asked whether the load factor of 478 at Stuart 
Street, and 28:3 at Bloom Street was for lighting or traction load 
or the combined load, also if the two j sq. in. feeders mentioned in the 
paper were in parallel, or whether one was on the positive, and one 
on the negative? He also asked if there was any regulating 
devices at the sub-stations, or whether it was done from the switoh- 
board? Inthe works with which the speaker was cnnected, there 
was a combined plant with a lighting output of 2 million units 
annually. The tramway was installed about 12 months ago, and 
they had not required any extra staff to look after the additional 

lant. 

я Mr. FLD ssid he was surprised to see the statement that 
in a station supplying 80 cars, tbe difference between the 
maximum avd full traction output was 50 per cent., also 
that synchronous sets will take 50 per cent. overload; the 
latter amount was small and he thought 80 per cenf. nearer 
the mark. А battery, wbilst rot giving out any power, yet 
reduced the heating effect on the armature, and as this only reduced 
the C?R losses, be thought it better to spend the money on larger 
plant. Considerable overload capacity was necessary, аз after a 
general shut down the excessive starting current might last for balf 
an hour. He did not see the necessity for negative feeders unless 
negative boosters were installed. In Glasgow they had 24 negative 
boosters at work, and the maximum difference of potential between 
any two pointes on tbe rails was 1 volt. He considered the B. of T. 
regulations of 7 volts far too high, as it afforded no protection to 
the gas and water pipes, and he thought that ia the course of 14 or 
15 years there would be many cases of eleotrolysis. 

Mr. CooPER referred to the difference in consumption of power 
of large cars compared with small cars; he thought the former 
might be cheaper to the Corporation, as the cost of operating a large 
car was very little more than foroperating a small one. At his 
station with six cars only in use, the overload in comparison with 
the working load was very great. 

Mr. ATOHISON said that in comparing the number of units taken 
per car, particulars of the cars should be given. With regard to the 
figure of 8:5 Kw. per car, that was all right where there was a large 
number of cars, but he knew а case where they started with 25 Kw. 
per car, and as more cars were run, the figure came down. He asked 
whether the sub-stations were put down for traction purposes only, 
or with an idea of exteuding the lighting area also. 

Mr. PnaBon, in replying, said that the sub-station plant was put 
down for use both on traction and lighting lcads, The load factor 
at Stuart Street fel] from 51:2 in 1903, to 47:8 in 1904, owing to 
more lighting having been done from that station. With regard to 
the tests of the Musgrave sets at Bloom Street, during one test 
there was four boilers in use, and the steam consumption was 
2:31 lb. per unit, on the other test only two boilers were in use, and 
the coal consumption was 2:43 lb. per unit. He thought the 
difference in fuel consumption was due to the forcing of the boilers. 
The calorific value of the coal was 14,500 B.T.U. per lb. With 
regard to the feeders, two } sq. in. cables are run to each box, and 
the negative was taken out again and connected to the raile. In 
case of breakdown on the positive feeder, the negative would be 
used and the current return partly by the raile The negative 
feeder was connected to the bar, and not to the rail, so that the 
current must return by the feeder. | 


REPORT ON TEMPERATURE EXPERIMENTS CARRIED 
OUT AT THE NATIONAL PHYSICAL LABORATORY. 


Ву E. H. Raynes, M.A., A.M.Inst.O.E. 


(Communicated by Dr. R. T. GuazesRook, F. R. S.) 


Wu have received an advance proof of a paper by Mr. E. H. Rayner, 
entitled “ Report on Temperature Experiments Carried Out at the 
National Physical Laboratory, which has been communicated to 
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the Institution of Electrical Engineers by Dr. Glazebrook. It is 
based n reports issued by tbe Engineering Standards Com- 
mittee, and deals with two investigatione wbich have been carried 
out by tbe National Physical Laboratory for that Committee. The 
first investigation (1) is a study cf the effect of beat upon the elec- 
trical and mechanical properties of certain insulating materials 
employed in the construction of armatures and transformers. The 
second (2) is concerned with the temperature distyibution in tbe 
field coils of direct current machinery. 


1. Dieleetrics.— Disruptive tests were undertaken when possible 
upon specimens placed between circular electrodes of about 1 in. 
diameter, the upper electrode being loaded with a total preesure of 
2 kilogrammes. In the case of insulating tape, two rods with 
hemispherical ends, about 2 in. in diameter, under a presture of 
+ kilogramme, were used. In tests with the latter, higher voltages 
were required than with the larger areas, and the disruptive voltsge 
was also less definite with the small than with the large electrodes. 
In seeking for ‘standard conditions, the effect of variations of 
frequency проп the disruptive voltage wasexamined. It was found 
that the alternating voltage required to break down a specimen 
fell with the frequency, and this result was also confirmed for air. 
A stendard frequency of 50 was adopted. Specimens were exposed 
to the temperature of the room for a period of five minutee, the 
voltage was then raised, the rate of increase being so arranged that 
the disruptive voltage was resched in about a quarter of a 
minute. 

Mechanical tests took the form of punching avd bending, but 
the materiale used were too brittle to lend themselves to tests of 
tevsile strength. No relation could be found to hold between 
ohmic resistance and the ultimate strength of the materials 
examined. The damp-proof qualities of tbe various specimens were 
compared, and the effect of moisture upon the tests was recorded. 
For the measurement of the dielectric resistance, tinfoil electrodes 
were adopted. These were pressed against the dielectric surfaces 
by two circular soft-rubber disks cf 50 eq. om. area, and 1cm. thick- 
ness A weight of about 20 kilogrammes was placed upon the upper 
diek. After the application of tre weight, the resistance at first 
varied rapidly, and an interval cf five minutes was usually allowed 
before the testing current was switched on. The deflection 
of the galvanometer was read at successive minutes, ard it was 
found that the deflection after two minutes did not often 
differ by more than about 5 per cent. from the deflection 
obtained after the firet minute. As the result of pre- 
liminary work, it was found desirable to earth one pole of the 
battery, which consisted of 500 accumulatore. 
resistances were measured correeponding to potentisle, first of 200 
and then of 1,000 volts. With all the epecimens examined, the 
dielectric resistance was lera at 1,000 volte than at the preliminary 
200 volts, and it did not completely recover again at 200 volte. It 
was observed that varnished substances were more damp-proof cold, 
and that unvarpisbed rubstances gave higher values wben beated. 
The relative efficacy of desi, cation and heat in regard to dielt ctric 
resistance was then ascertained, and heat was found to be more 
effective than mere dry atmosphere. Dielectrics heated for a few 
minutes at 100° C. showed, on being croled, an immenee change of 
resistance; but, in order to obtain tbis high resistance effect, the 
cooling must be sudden, and must follow upon a short subjection to 
high temperature. 


2. Temperoture in Field Cotls.—The next problem was to deter- 
mive tbe difference between the maximum temperature reached in 
field coils, and the mean temperature calculated from the increase 
of resistance cf the coil. Temperatures were determined by the use 
of thermo-couples of iron-eureka, which combination has a bigh 
thermo-electris power, approximately linear over the required 
range. Tbe paper contains a detailed account of tbe means adopted 
for enabling the galvacometer resdings to indicate degrees of tem- 
perature, the order of accuracy being to 0 2 of a degree Centigrade. 
The excess of the maximum over the mean temperature of the field 
coils varied according to the shape of the coil and according to the 
temperature. In the case of some coils wound upon metal former», 
a considerable cooling effect on the core side was observed, where 
there was an air espace between tbe core and coil. OConsequertly, 
some of the corves obtained exhibit nearly as low a temperature on 
the core side as on the outside when the machine is running. Tbe 
cases examined were (a) Coils wound on metal formers and merely 
varnished on tbe outside; (b) A coil wound on а metal former, but 
covered to a great extent by the series winding; (c) Coils wound on 
temporary formers and finished with tape aud other insalatiog 
materials; (d) A coil having the series winding enclosed in the 
taping; (е) A coil overwound with a layer of string; (f) A coil 
wound оо а metal former, protective coverings being used. All 
these coils except (d) wound with double cotton-covered wire. Coil 
(d) was wound with single cotton-covered wire. The differences 
between maximum and mean temperature vary from about 25° C. 
down wards. 

Cotton.—In an appendix the author gives data respecting the 
temperature up to which cotton may be used. From experimenta 
made on samples of cotton-covered wire, there »ppeared to be no 
serious alteration ín the cotton vp to about 125° 0. Atove this 
temperature the cotton became darker, and at tbe highest tem- 
perature 18(° C., to which the samples were subjected for a pro- 
longed period, it became nearly black; but even then it proved to 
be an excellent insulator as ccmpared with cotton at atmospberic 
temperatures. Practically ро leakage was caured by the cerbonisation 
of the cotton when it had become almost black. Further investiga- 
tions were made as to the change of resistance of cotton with time 
and with temperature, the results being recorded in curves which 
convey some idea of the general effects produce d by moisture and 
by dryivg. 


The dielectric | 


FARADAY SOCIETY. 
/ — — Я 


Тнв annual general meeting was held on March 6th, previous to the 
ordinary meeting ; Dr. F. M. Perkin, the treasurer, occupied tbe chair. 
From tbe report of the Council, which was laid before the meeting 
for adoption, it appears that the Ho^iety at prerent musters some 
260 members. During tbe half-seseion 1903 and the session 1904, 
10 meetings were held (at tbe Institution of Electrical Engineers) 
and 30 papers read, dealing with all branches of electro-cbemietry, 
electro-metallurgy, chemical physice and metallography. The 
Society publishes a monthly bulletin and quarterly transactions, 
aod members also receive tt e transactions of the American Electro- 
chemical Society. Tre new Council is constituted ав fol'ows:— 


President—Lord Kelvin, O.M., G. C. V. O., F.R.S. 
Past-President—Bir Joseph Wilson Swan, F. R. 8. 
Vice-Presidents. 


Prof, A. Cram-Brown, F. R. S, Ludwig Mond, F.R.8, 

Sir W. Huggins, K.C.B., P.R 8., Lord Rayleigb, O.M., F. R. S. 

Bir Oliver Lodge, F R S., Alex. Biemens, Pres I.E.E. 
James Swinburne, M.Iast.C.E. 


Treasurer —Dr. Е. Mollwo Perkin. 
Council. 


Dr. R. A. Lehfeldt, 

W. Murray Morrison, MI OC. E, 
Dr. W. 8 Squire, 

Sherard Cowper-Oolee, Dr. O. J. Steinbart, 

Prof. A. K. Huntington, Prof. Ernest Wilton. 


Tbe Council in tbe report reminds members tbat an increare 
of membership is necessary in order to establish tbe Society on a 
more solid economic basis, and to increase the range avd efficiency 
of its werk, and it appeals for their help to bring about this 
increase. 

We are requested to state that thore interested in the work of 


George Beilby, 
Bertram Blouvf, 
W. R. Cooper, 


_ the Society are asked to communicate with the Secretary, Mr. F. S. 


Spiers, 82, Victoria Btreet, London, 8.W. 


OUR LEGAL QUERY COLUMN. 
[Questions addressed to the Editors for insertion in this column should 


of fictitious 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


"PLEDGER" writes:—‘'Tbree years ago I commenced taking а 
supply from the maine cf a London Bororgh Oouncil Before con- 
necting they demanded £5 deposit aq security. They refused 
banke)'s or otber references in licu, refused to pay interest on 
the deposit, and refused to connect vp until they received the cash, 
which I paid ‘under protett.' Now, I have lately heard that 
several of their other consumers have compelled them to pay 
interest on their deposite, and I should te much obliged if you 
would inform me— 

( Whether 1 have any legal claim for interest on sum 
deposited, and at what rate per cect. ? 

"(b) It so, sbould I deduct tame, aud arrears, from my next 
qvarterly bill, or send in a claim to the Town Clerk ? ” 

„ It is presumed that the £5 referred to is a meter deposit. 
The Electric Lighting (Olauees) Act, 1899, provides (by Sec. 52 of 
the schedule) that "previous to tupplyirg any meter the under- 
takers may require the consumer to pay to them a reasonable sum in 
respect of the price of tbe meter, or to give security therefor, or (if 
he derires to hire the meter) may require him to enter into an 
agreement for the hire of the meter.” This Act and the other 
electric lighting Acts appear to be silent with regard to the 
question whether interest may be charged or not Upon the whole, 
it is thought that ‘‘ Pledger’s” wisest course will be to deduct the 
interest from bis next quarter's bill, and remit the balance. The 
borough council can then take any step they choose. 


REVIEWS. 


A Treatise on the Theory of Alternating Currents. Vol. I. 
By ALEXANDER RUSSELL, M.A., M.I.E.E. Cambridge 
University Press. 1904. Price 12e. net. | 


The book under review is one of the Cambridge Physical 
Series, the General Editors being F. H. Neville, M.A., 
F.R.S., and W. C. D. Whetham, M.A., F.R S. 

Mr. Russell is well known to all lovers of electrical theory 
on account of his varied contributions to tbe ELECTRICAL 
Review and the Journal of the Institution of Electrical 
Engineers, and bis readers will welcome a treatise embody- 
ing, in & connected form, his researches, interspersed with 
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such general outlines of the theory as are necessary to render 
them comprehensible to studente. 

The treatise is essentially mathematical, and beyond the 
scope of the ordinary reader, who could not get beyond 
page 5 without stumbling over the équation— 


Viv+4rp=0. 


It is obvious, however, that tbe author's object is not to 
rovide literature for the average electrical engineer, but for 
uis students at the Universities, and perhaps, in per- 
ticular, for tbose reading for the second part of the Mathe- 
matical Tripos at Cambridge. 

Chapter [. is introductory, and contains nothing wbich 
cannot be found in other electrical treatises. 

. Alternating currents proper commence in Chapter IL, 
which deals with inductive circuits generally. 

Chapter III. treats of circuits containing both induct- 
ance and capacity. The proof here given that a simple sine 
wave of E.M.F. produoes the maximum current in an in- 
ductive coil and the minimum current in а condenser is 
very pretty. 

Condeneer currents, and the capacities of two, three and 
four-core cables, are conaidered i in Ses quld IV. 

The proof in Chapter VL, that when the power factor 
is unity, the volt and ampere waves are similar, is very 
good. The proof that the power factor is unity in a simple 
circuit containing ohmic resistances only seems, however, 
unnecessary. 


Chapter VII. is devoted to representation of vectors by 


means of a complex variable. ‘Che treatment here is not 
attractive, except to pure mathematicians. It is more 
physical, so to speak, to regard V —1 as an operator than 
to introduce the exponential function, and the subject sbould 
be treated as physically as possible. 

Chapter VIII. deserves careful study, eepecially where it 
shows that the various vector quantities in an electrical 
problem will in general not all lie in tbe same plane, but 
why not prove that the cosine of the phase difference 
between a constant and a periodic quantity is always zero? 
A line or two of mathematics would help the reader. 

The measurement of power comes in Chapter IX., in 
which good and bad methods receive equal attention. 


The air core transformer receives mention in Chapter X. 


What Шеге is, is good; but there might with advantage 
have been more. 

Chapters XI. avd XII. give a good and concise treatment 
of wo and three-phase systems, and the measurement of 
power in tbem. 

Phase transformers and 
Chapter XIII. 

Rotating magnetic fields are next deslt with, followed by 
magnetic fields round polyphase cables, losses in iron con- 
duits, eddy carrents, &c. 

As is characteristic of the Cambridge University Press 
publications, the book is admirably produced. Typogra- 
phical errors are almost absent, and the diagrams are clear 
and accurate. On page 162, however, the word Naperian 
is spelt wrongly. 

There is a second volume to follow in which, it is hinted 
in the preface, actual machines will be dealt with. Let us 
hope that the treatment will appeal to a larger class than 
does Vol. I. 

As an academic treatise? Mr. Russell's book is a most 
valuable addition to the literature of the subject, and in 
academic circles it deserves a foremost place. 


indicators are reached іп 


Elements of Electricity and Magnetism. 
son, M.A., D.Sc., F.R.S., &c. 
Press. Price 108. 


This ie the third edition of the “ Elements of Electricity 
and Magnetiem,” the first edition appearing in 1895 and the 
second in 1897. 

A good scientific book requires few alterations as new 
editions appear, but will contain fresh matter as our know- 
ledge of the subject expands. The present treatise illustrates 
this inasmuch as it differs little from the second edition, 
excepting an additional chapter on the properties of moving 
electric charges. This chapter contains only 26 pages, but 
in that space enables the reader to get an accurate though 


By J. J. Тном- 
Cambridge University 


elementary notion of the effects of moving charges of elec- 
tricity. Such problems as /% increase of mass due lo a 
charge on a moving sphere, and the magnetic and electric 
forces due lo а charged particle vibrating harmonically 
through a small distance are dealt with without demanding 
any extensive mathematical knowledge on the part of the 
reader. 

Eod Thomson possesses to a high degree the rare faculty 
resenting a difficult subject in a simple manner, and his 
aders cease to dread the subject and become more and 

Шо interested as they proceed. The reason for this is, 
that Prof. Thomson pins the attention on a physical aspect 
of each problem, and has recourse to mathematical analysis 
only to simplify the progress of reasoning. 

The book now under review contains all that is песеғвагу 

of the mathematical treatment of electricity and magnetism 


to enable a student to obtain any first class honours degree 


in physical science. Its chief sphere of usefulness will be 
amongst the honours students at the various universities and 
colleges, but the private student will be well advised in 
making it his text-book in preference to those treatises which 
are more mathematical and less physical in their treatment 
of the subject. 

There is no royal road to knowledge, but there ів a right 
way and a wrong way, a sbort way and a long way. Prof. 
Thomeon shows the right and short way ; he demands first 
of all a clear physical conception of the eubject. 


Producer Gas: A Sketch of the Properties, Manufacture and 
Uses of Gaseous Fuel, Ву A. HUMBOLT SEXTON, 
F. I. C., F. C. S. Manchester: The Scientific Publishing 
Co. 1904. Price 108. net. 


This volume will be welcomed by all tbose interested in 
the development of intense heat for metallurgical purposes, 
and the supply of cheap fuel gas for the produetion of power 
by means of the internal combustion engine. 

Crude coal cannot readily be applied for the production of 
high temperatures such as are required in open-hearth and . 
other furnaces, but by gasifying the coal in a suitable pro- 
ducer, the temperature attainable is much more under 
control. 

In & very clear and simple manver the author explains 
the chemistry of gasification and combustion, which is the 
only basis upon which efficient gas producers can be 
designed. 

The work contains descriptions and drawings of about 60 


different designs of producers, ranging from the simple 


producer consisting of a deep fireplace in which the fuel is 
gasified by air alone, through the various types using air 
with a small proportion of steam, to that class in which an 
excess of steam is applied; also, the volume includes draw- 
ings of many forms of furnaces for the production of high 
temperatures by means of the regenerative principle, and 
the application of gaseous fuel for the firing of steam 
boilers. 

That the design of tbe producer for power purposes has 
not by any means reached finality is evidenced by the 
improvements lately patented by some of the most important 
gas engine manufecturivg firms in the country. 

Though several of the producers illustrated and described 
are designed for using bituminous coal, so far, for power 


. purposes st any rate, the Mond system appears to be the 


most, perfect in principle. 

Most of the generators for gasifying anthracite 
or coke have to be provided with a steam boiler as an 
auxiliary. 

The suction producer, though not indexed under that 
title in this work, is not overlooked, and as this type can 
be of high efficiency even when only used for such small 
unite as а few horse-power, and requires no steam pressure 
boiler or gas-holder, it is attracting very considerable atten- 
tion among power users. 

A careful examination of the gas producers illustrated 
will show that the aim of the designer is to devise a pro- 
ducer capable of economically gasifying cheap coal slack : 
the difficulties to be overcome are the caking property of the 
fuel, which causes scaffolding, &c., and the tarry constituents 
of the volatile gases. The latter must either be split up 
into permanent gases inside the producer, or removed by 
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some means from the gas, before it can be used in gas engine 
cylinders. The methods adopted to cause the splitting up 
of the ter by passing the gas through the hottest part of 
the fire before it leaves the producer аге various, and in 
some cases appear to be open to criticism. 

The value of the volume would have been enhanced had 
it contained some information as to the success the different 
types had commercially attained. 


Conduction of Electricity through Gases. By J. J. THOMSON, 
D. Sc., F.R.S., &c. Cambridge University Press. Price 
16s. 


This work contains a masterly exposition of the epoch- 
making discoveries made chiefly by the author and the school 
of physicists he has created at the Cavendish Laboratorv, 
Cambridge. The discovery of the corpuscle by Prof. J. J. 
Thomson has exercised as great an influence on molecular 
physies as the discovery of the atom by Dalton at the 
beginning of the last century. 

The conduction of electricity through gases is shown to 
be dependent on the presence of free ions in the gas. These 
free ions are particles with а free poeitive or negative charge, 
and it is by their movement that the transfer of electricity 
which we call tbe electric current takes place. Any agency 
which splits molecules up into ions increases the conductivity 
of the gas; hence the explanation of the action of Róntgen 
rays, radio-active subetances, and such like ionisers in in- 
creasing the conductivity of gases. 

At low poteutiale, the conduction of electricity through gases 
is found to follow Ohm’s law, but as the potential is gradually 
increased the current ceases to increase till а second critical 
point is reached, when the potential is sufficiently great to 
ionise the gas itself. There is then a very rapid increase in 
the current with increasing potential. All tbese resulta are 
shown to be deducible by mathematical theory founded on 
the transference of electricity by ions. 

The number of free ions in the atmospbere varies at 
different periods. In foggy weather there are fewer than in 
clear weather; on tbe tops of mountains there are more 
poeitive ions than negative ions. Free ions act ss nuclei 
for the formation of rain drops, and exercise an important 
influence on the human physiology. All these discoveries 
are of great value to the meteorologist, and the study of 
such a work as this will become in future an essential part 
of his equipment. 

The various methods of ionising gases are fully discussed 
from the mathematical and experimental point of view; 
ionisation by incandescent solide, by flames, by light, by 
Róntgen rays and by Becquerel rays, are clearly and 
satisfactorily explained. 

The theory of the Róntgen rays evolved by Stokes and 
by the author is clearly set out, and many of the phenomena 
connected with this discovery, which for so long puzzled 
physicists, are shown to be capable of a very simple explana- 
tion. The explanation of the secondary radiation excited 
by Róntgen rays is especially good. 

The different methods of determining that important 


. £ А е 
ratio „ are described and criticised, and some of the 


methods employed abroad are shown to be essentially defec- 
tive. 

The last chapter is devoted to the properties of moving 
electrified bodies. The startling conclusion that the whole 
mass of a corpurcle is electrical is shown to be in close 
agreement with Kaufmann’s experiments. This theory, if 
maintained, is very revolutionary, as it finally abolishes 
matter, and shows that what we commonly regard as solid 
substance is nothing but a congeries of particles of elec- 
tricity in motion. | 

Those interested in the latest fundamental theories of 
electricity and matter will find no treatise more worthy of 
study than this classical work. 


Sandown (1.0.W.).—The Daily Telegraph says that 
motor- cars provided by а local syndicate will shortly be running 


here, and the railway company promises an innovation in the form 
of electric cars, on the railway. 


J| ELECTRIC WIRING AND ITS INSTAL- 
LATION. 


[COMMUNICATED.] | 


THE need for a perfectly satisfactory system of running an 
protecting electric wiring is of such univereal importance, 
that no amount of time and trouble, however great. spent in 
seeking for a solution of the difficulty will be wasted. 

It is impossible to deny that most excellent results have 
been obtained from the use of wood casing for the 
purpose, and where the circumstances of the case permit of 
its employment, tbis leaves very little to be desired. 

‘When not prohibited on account of liability to mechanical 
damage, or of its somewhat bulky appearance, wood casing may 
be used with the utmost confidence that it will preserve the 
wiring and provide complete immunity from breakdown. 

Where dampness has to be contended with, the casing is 
easily treated with a damp-resisting compound, 

Coming, however, to those conditions where the use of 
wood casing is prohibited, we find ourselves confronted by 
the problem of providing a system, combining mechanical 
strength with the falfilment of all electrical requirements. 

It cannot be denied that the first consideration in dealing 
with a matter of this kind is efficiency ; in other words, what- 
ever combination of materials is decided upon, it must be 
such that satisfactory results are obtained under’ working 
conditions. 

That being the case, it follows that details must be sub- 
ordinated to the first consideration, and it must be accepted 
as beyond dispute that cheapness alone constitutes no merit or 
justification for epending money and labour in the erection 
of a system of tubing, which is from the first doomed to 
prove a source of anxiety and expense, 

Practical experience and careful observation long ago 
convinced the writer that plain metallic tubing (leaving the 
less important question of gauge, so often raised, out of oon- - 
sideration) is an utterly unsuitable form of covering for insu- 
lated wires, and a long series of experiments has, therefore, 
been carried out with a view to finding a suitable material 
with which to form a lining for the tubing. 

It was essential that whatever material was selected should 
be at once non-hygroscopic, tough in texture in order to resist 


mechanical damage, cheap, both as raw and finished material, 


and easy to put through the necessary processes. 

After carefully testing and considering the merits of a 
large number of materials, including heavy insulating 
enamels, the writer has finally concluded that the true solu- 
tion of the difficulty lies in the employment of & paper 
lining in the tubes. 

In order to test the water-resisting power of the various 
materials under consideration, а number of tubes were made 
up, 3 in. long, 4 in. in external diameter, and yy in. thick. 

Exch of the tubes was closely sealed at one end, and the 
tube was then immersed in water, with the sealed end down- 
wards, and the water reaching to within 4 in. of the top 
edge of the open end. 

The results obtained were highly interesting, as at periods 
varying from 1 to 100 hours’ immersion, moisture became 
visible on the inside of a large number of the tubes, and these 
were at once removed and considered unsatisfactory. 

At the end of 500 hours’ immersion, only two of the tubes 
presented a perfectly dry interior, ‘and these were then removed 
and cut through sectionally in order to find how far the water 
had penetrated. It was found that, in the case of one of the 
tubes, the moisture had penetrated two-thirds of the thick- 
ness of the wall. 

Upon examining the remaining tube, it was found to be 
perfectly dry throughout its substance—that is to say, the 
water had not commenced to penetrate the walls. Both of 
the above tubes were made from a high-class paper of close 
and tough texture, the only difference being that the tube 
which gave perfect results was steeped in boiling paraffin wax 
for three minutes previous to immersion. 

The writer is perfectly convinced that a system of steel 
tubing provided with a lining of this character would give 
the best possible results in practice, in fact, would maintain 
the wiring in perfect condition and prevent breakdown. 

In the above tests it will be noted that the tubes were 
ya in. thick, but the writer considers that for mechanical 
reasons it would be better to make them ¢ in. thick. 
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If efficiency is to be considered first, аз it most certainly 
should be, the slight increase in the overall dimensions of 
the tubing necessitated by the use of the above lining, must 
be treat, d as a secondary consideration, and not over- 
estimated and brought forward as a hindrance to true 
progress. | 

Ав regards cost, the enormous sale which such а system 
of tubing would command, wou!d certeinly render the cost 
of produc'ion reasonable, and it may be added that the 
steel tubing itself would only require to be of а very mode- 
rate gauge, say 18 G. asa minimum. 

Where the tubing is embedded in walls, there is always 
the possibility (a possibility, by the way, much over-eetimated) 
of a nail being driven through against tbe tubing ; it would, 
however, be a strong nail indeed which would penetrate 
18 G. steel, e-p cially when in the form of a tube from which 
ihe point has the greatest tendency to turn. 


It may be here remarked that in the case of such a paper- 


lined conduit as above described, a butt joint tube will give 
just ав much satisfaction as a brazed joint, the saving in 
manufacturing cost being at the same time very consider- 
able. It should, however, be borne in mind in fixing that 
the joint be kept on the inside, that is, against the solid wall, 
in view of the possibility of a nail entering. 

Another point of great practical interest presents 
itself, namely, the destruction to which the tubing is liable 
from the outside, due to the corrosive action of damp 
plaster. The remedy here is to thoroughly and heavily coat 
the tubes with a damp-resisting paint, such as is employed 
for the protection of gas pipes before buryirg them in damp 
soil. 

In conclusion, the writer wisbes to say that he has fully 
borne in mind the fact that the adoption of the insulating 
lining above described means a corresponding increase in the 
diameter of the tubes for a given wire capacity, but cannot, 
by any stretch of the imagination, magnify that into a dis- 
advantage serious enovgh to justify half the electricians and 
wiremen in the United Kingdom in labouring some 10 hours 
per day, at fixing a system of tubing which stands con- 
demned in the light of common sense, and which will 
assuredly, at an early date in i's career, prove a source of 
trouble and expente. | 


THE OLOSING OF COOPER’S HILL 
: COLLEGE. 


Bx ROLLO APPLEYARD, AM Iast C.B. 


THE decision of the Secretary of State for India, in Council, 
to close the Royal Indian Engineering College, takes effect 
at the end of the Session 1905-1906. The 84 candidates 
who were admitted last July, are, therefore, destined to be 
the final representatives of that distinctive class of civil 
engineers and foresters known as Cooper's Hill men. As a 
result of this decision, while India lotes an efficient means 
of recruiting, training, and appointing her Imperial Service 
engineers, we in this country are deprived of our premier 
engineering college. Unless, therefore, Mr. Brodrick’s 
drastic measure has behind it а constructive scheme whereby 
Indian and British engineering are to be requited for these 


confiscations, history will record hir policy as retrogressive. - 


In order to follow the drift of the arguments for and 
against the retention of Cooper's Hill College, it is necessary 
to trace the causes which led to its establishment. It was 
founded in 1871, when there were undefined and unsub- 
stantiated rumours conc rning illicit transactions by the 
technical staff in India. These accusations were 
examined, challenged, ard vigorously refuted by civil 
engineers in this country, with the result that the 
charges were cffizially withdrawn. Whatever influence 
these unfortunate imputations may have had in 
deciding for a revision of the methods of selection of 
engineers for India, it is generally admitted that owing to 
the dearth of men fit for the work, the establishment of the 
Royal Indian Engineering College was at that time а neces- 
sity. The great railways of India projected by Dalhousie, 


who founded the Public Works Department, were begun in 

1854 by civil engineers sent ont from England after nomina- 

tion by leading men in the engineering profession. This 

work was checked by the mutiny, but after the deel rat ion 

of peace it was resumed with other engineering projects; and - 
Lord Stanley, then Secretary of State, decreed that а certain 

number of young men should be selected for engineering 

service in that country by open competitive examination. 

This was in keeping with the Act of 1853, which asserted 

that England’s representatives in India must be selected 

openly and without favour from the youth of England. 

‘Then came into existence the Stanley engineers, an extremely 

able body, but too few. The condition of affairs subse- 

quently prevailing is indicated by the fact that in 1859 

the Government advertised for 24 of these recruits, and 

obtained only 14, and that in 1868 they advertised for 80, 

and obtained only 42. Thus, although by setting a high 

standard, the Stanley system provided excellent engineers, 

the pay and prospects in India were not such as to attract 

good men in adequate numbers. And so great elsewhere 

was the call for qualified engineers, that India could 

not retain even those who entered her service To 

reduce the deficit, short-service engineers of various 

kinds were admitted, with the inevitable result: bad, 

aud consequently expensive work. Not only did these 
unqualified men fail to make the best use of the natural 

materials provided by India, but a large proportion of the 

bridges built by them had to be reconstructed. Partly with 

а view to guarding against a repetition of such defects, the 

Government decided in favour of building certain State rail- 

ways for India. That they had insufficient retentive 

influence upon the Stanley engineers, and that they had no 

effective means of eliminating wastrels from the t»mporary- 

gervice men, became with this decision increasingly apparent. 

For work upon the railways, irrigation, roads, and the like, 
they now wanted about 50 good men a year, but could not get 
them. It was Cooper’s Hill College which, at this jancture, 
replenished and re::dered efficient the Public Works Depart- 
ment, and which, in addition, provided qualified men for the 
Indian Forests and Telegraphs. 

At this critical moment Sir Georg: Chesney recommended 
the establishment of a college which should secure for the 
Indian service a steady influx of civil engineers of high 
average ability ; and he sought the supply at a new source. 
Civil engineers, like naval and military officers, had, up to 
this time, ran more or less in families. As regards engineers, 
ke broke away from this condition. While broadening the 
area of rectuitment, his scheme was boldly to offer to all 
parents willing to pay for a gilt-edged appointment in an 
honourable profession a moderately remunerative career for 
their sons, Sir George Chesney’s scheme found embodiment 
in Cooper's Hill College, which was established under his 
presidency by the Secretary of State and Council of India, 
and was opened by the Duke of Argyll on August 5th, 1871. 
For three years from that date it gave India the required 50. 
good men a year. ! 

According to the original method .of selection, the men 
who entered this Royal Indian Engineering College, after 
passing a qualifying examination, held by the Civil S:rvice 
Commissioners, were guaranteed Government appointments. 
Not content with obtaining in this way exactly the kind and 
number of recruits they wanted, the India Office endeavoured 
to make Cooper's Hill pay as an educational concern. То 
those familiar with the College, there were obvious methods 
by which the laudable object of reducing ite expenses might 
have been effected ; but the India Office never seem to have . 
got into touch with the conditions over which they held 
sway. Their State control was ex-rted at too great a 
distance, and at too tremendous an altitude from their State 
aid. Circumstances, including the cessation of certain Public 
Works, soon whittled down the number of guaranteed 
appointments from 50 to about 15 a year. To a Govern- 
ment bent upon making their scholastic venture a financial 
success, this lessened inducement for good men to enter the 
College was an awkward factor to negotiate. The fear was 
that fewer men would present themselves, and that the 
revenue on account of fees would fall away, the maintenance 
expenses of the College remaining sensibly tbe same. 
Risking the cardinal purpcse, the Government obtained a fair 
balance-sheet by making the entrance examination less 
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rigorous. This enabled them to take into residence at 

Cooper's Hill enough men to fill the Co'lege as before; 

in like proportion, the average quality of those who 

resented themselves for examination was reduced. If these 

erogatory influences had acted alone, the status of the 
college must have sunk to the level of a second-rate seminary 
for young gentlemen. To the credit of the professorial 
staff it must be recorded that, notwithstanding the depre- 
ciation of the recruits admitted under the reduced initial 
qualifications, the College still holds the foremost position 
among civil engineering schools in this oountry. Of these 
professors it can be said that they have been men dis- 
tinguished for the thoroughness and lucidity of their teach- 
ing, eminent rather than prominent, not equally gifted as 
administrators and disciplinarians, but z2alons and successful 
in imparting knowledge along the narrow lines prescribed 
for them by the rigid prospectus drawn up by the India 

Office. In latter years, for steering too closely by that 

acade mical chart, some of these professors were cast adrift. 

Meanwhile, in India itself, fragalities unchecked by spccial 

ret ources as to teaching. have resulted in the deterioration of 
the native engincera. Since Lord Ripon’s time, statutory 
natives of India bave been able to enter the Public Works 
Department, chiefly through Roorkee College. These native 
engineers, on ac& unt of their knowledge of tbe latgvages 
and habite cf the | cople, and because of their acquaintance 
with the ratural resources of their own districts, in which 
they are almort invariably staticned, bave in the past proved 
жегу useful, For many years, they obtained appointments 
upon the kame terms as Ccoper's Hill men; but in 1898, or 
thereabouts, the scale of pay for Roorkee men was reduced. 
"They were given the title of Provincial Engineers, Cooper's 
Hill men and Royal Engineers being styled the Imperial 
Service branch of the Public Works Department. This 
reduction of pay and status for native college recraite, 
whether justified or not, led at once to deterioration in the 
Нашр of men obtained from that source. It is clear that 
when Cooper's Hill is abandoned, tbe relative positions of 
engineers in Irdia will be rendered for a time anomalcws, 
ard the question of tbe training and statos cf native 
engineers thus re-opencd, will develop into a factor requiring 
very skilful and considerate administration. 

The arguments put forward by the Committee ef Inquiry 
into the expenditure at the Royal Indian Engincering: 
College, in their recommendation to close the college, are ав. 
' follows :— 

(a) "That whatever reasons were urged in 1871 fcr the establish— 
ment of an engineerir g college under the control of the Secretary 
of State (which reasons were mainly centered in there being no 
sufficient scientific training of engineers in this cowntry). it is 
possible that thore reasons may no longer exist, seeing that many 
excellent engincering schools and colleges are now in existence in. 
London, tuch as King's College, University College, and the City 
and Guilds Institute, and others are to be found in various parte of- 
the kingdom, sll of which have improved their curricula ao ae to 
afford a complete engineering education; that the Univereities of 
` Cambri¢ge, Glasgow, Dablin, Victoria, Birmingham, and others to 
which various engineering colleges are affiliated now give engineer- 
irg degrees; that a similar university course in engineering has 
been established by the Senate of the University of London, to 
which the various recogniscd engineering schools of the metaopolis 
: gre affiliated ; and that the Institution of Civil Engineers bas, within 
the last few years, instituted excellent examinations for admission to. 
Their body. " 

(b) That much inconvenience arises from Оетезошеоћ under- 
taking the administration of an educational college, and that, 
unless there be an absolute necessity for such a course, it is to be 
dcprecated. А 

(с) That the limitation of Indian appointments to Oooper’s Hill 
College men prejudicially reatricts the choice of Government in 
filling various posts. "m 

(d) That the edr cation given st Ccoper's Hill College is expensive 
to the students, involving a total annual cost of about £280 a year, 
and that these heavy expenses tend to prevent the sons cf Jadian. 
officials from following their fatk ers“ stepa, whereas they could 
obtain an equally gocd engineering educaticn at less cost at some of 
the colleges which we have indicated. 

(в) That Cooper's Hill College does rot, as an educational estab- 
lishment, pay its way, much less any interest on ita first cost. The 
receipts and expenditure can cnly be made to balance by crediting 
the Oollege with fees in excess of the actual cost for testing 
materials for Indian railways.” 

Of these arguments the first is the one that carries with 
it most conviction, but no real value can be assigned to it 
until the constructive scheme is revealed. An impartial 
study of the matter leaves in the mind the impression that 
this serious step has been taken upon evidence which is too 


thin, supported by reasonings which are unsound. It can- 
not be denied that, inspired by Cooper's Hill itself, other 
engineering colleges have come into being, so that the 
required number of men with fair qualifications can be got 
together by competitive examination from engineering 
schools any where, say, between Cambridge and West Ham. 


The defect of such a scheme will appear when the problem 


of distribution is considered. Cooper's Hill College not only 
gives the India Office a chance of keeping their recruite 
under their own eyes for a term of years, but it assigns, auto- 
matically, the best men to the best appointments, in a 
manner that is only possible in a residential college, 
specialised for the purpose. Again, how does the Govern- 
ment propose to dominate these schools, во as to bring their 
curricula into conformity with the required lines of speciali- 
sation to shape the men for Indian service? The engineering 
schools, enumerated by the Committee do not pay, and are not 
expected to pay, in mere fees; they are supported by 
municipal contributions. and otherwise. If the Govern- 
ment establishes special chairs of forestry and the like, 
and if for its own purposes it seeks to converge school 
and university teaching towards selected t ubjects in the 
technical schools, this will amount to State aid, which the 
Chancellor of the Exchequer has recently declared, and 
which is generally admitted, to be inseparable from State 
control. When the State, even to this extent, controls the 
universities and schools, the baneful influence of premature 
specialisation upon g.neral students, which is already 
sufficient;y in evidence at Cambridge, will receive official 
sanction, to the detriment of the average result of university 
training. Then, indeed, it will have to be confessed, as in 
the recond argument (b) urged by the Committee in their 
case against Cooper’s Hill, that “much inconvenience arises 
from Government undertaking the administration of an 
educational college.” The truth is, the State must either 
run its own specialised colleges in their entirety, as at Sand- 
hurst, Greenwich, Whale Island and Cooper’s Hill, or it 
must let the thing alone. When Cooper’s Hill is closed, 
this truth will take the form of a dilemma from which com- 
promise and expenditure will ecarcely relieve the Govern- 
ment. It may also be pointed ont that, although the 
inconvenience: to the Government in undertaking the 
administration of its own specialized colleges, referred to in 
argument (b), may easily be admitted, so far from being а 
reason for closing thoee institutions, it may with equal 
force be used as a plea for perpetuating them ; for, among 
other advantages, it keeps the headquarters up to tbe mark. 
If argument (5) of the Committee were accepted, Ostorne 
апа Keyham would have to suffer diseolution for the con- 
venience of Whitehall. 

It cannot be denied that £280 a year is a heavy cost to 
parents for sending their cons to Ccoper’s Hill; but even 
assuming that such a high fee is necessary, which it certainly 
is not, the fact remains that there have always been fourd 
parents or syndicates willing to provide the money, and 
India has been well served by the class so obtained. The 
contention of the Committee that (c) the limitation of 
appointmente to Cooper's Hill men restricts the choice of 
Government in filling the pcsta, is immediately opposed to 
the spirit of their further argument, (d), with regard to 
recruiting from the sons of Indian cfficials; the effect of the 
one is to broaden, and of the other to narrow, the field of 
selection. 

In favour, then, of the retention of the College it has first 
to be remembered that for 30 years Cooper's Hill has been a 
potent factor in raising the standard of engineering £chools; 
it has tet the pace, and it has attaired the position of being 
the premier engineering College of the Empire. In addi- 
tion to training men as civil engineers, it has kept them 
under the eyes of the India Office, it has fitted them in а 
special manner for the Public Works Department of India, 
for it has imparted the principles of accounts as used in 
that service, it has made а distinct feature of survey- 
ing applicable to India, it has teugbt men how to 
develop the natural resources of that vast dominion, 
and from the day of its establishment it has sent 
out men of the right stamp, assigning the best men auto- 
matically to thb beet appointmente. Cooper's Hill men 
have shown devotion to their duties in India, they have not 
shirked the bardships and dangers which form a necessary 
feature of the lives of engineers in that country, and, for 
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what it is worth, their confraternity is characterised by esprit 
de corps. Moreover, as recently as October, 1903, a vigorous 
protest against the closing of the college, disposing of the 
- alleged difficulties, was made to Mr. Brodrick by the Govern- 
ment of India itself, in a letter of much weight and reason 
signed by Lord Curzon and the whole of his council. 

There fairly remains to Mr. Brodrick the fact that the 
engineering coll-ges in England to-day can furnish raw 
recruits in sufficient numbers. Mr. Brodrick has had 
experience of raw recruits, and should understand the 
difficulty of converting them into finished specialised 


executives, It is conceivable, therefore, but not altogether ` 


probable, that his constructive scheme, when made known, 
will justify the present dénowement. Remembering the 
enormous wealth of India, and taking into consideration the 


importance of engineering to that vast territory, an idea of 


which can be gathered from the recent Presidential 
Address of Sir Guilford Molesworth to the Institution 
of Civil Engineers, it is inadmissible to the minds 
of all reasonable men that the closing of  Cooper's 


Hill College is for the chance hope of saving a few pounds. 


Nor would it be fair, or even sane, to suppose that it isa 
political move intended to catch votes by distributing Indian 
appointments broadcast. What, then, is the secret of this 
ruin of our premier college ? The answer seems to be that, 
after General Chesney, military officers of less knowledge and 
tact have failed as presidents. They exercised everything 
but discretion. They grumbled to the India Office, they 
cherished fads, they wasted official time, they wasted money, 
they did not limit their ideas to the teaching of civil 
engineering. The India Office might have tried the experi- 
ment of appointing as president a properly qualified civil 
engineer. It is not yet too late. 


THE PENALTY AND BONUS CLAUSES. 
[FROM OUR LEGAL CONTRIBUTOR. ] 


A CORRESPONDENT in our March 3rd issue asked a question re- 
lating to the legality of the penalty and bonus clanses which are 
so often inserted io a contract for the supply of machinery. 
As the subject was incapable of adequate treatment in a few 
lines, one or two further remarks upon the legal effect of 
these clauses may be found useful. 

The object of the penalty clause is to ensure that a con- 
tractor shall work to time. It is inserted when time is—to 
use a legal phrase—of the essence of the contract. Thus, a 
man will order a certain plant to be erected by a particular 
date. As the damages which may result from any infrac- 
tion of this clause are difficult to estimate, a daily penalty 
may be exacted. In signing a contract which contains a 
penalty clause, the contractor undertakes a serious respon- 
sibility, for he may have, in effect, to pay large damages for 
what is but a slight injury to the person employing him. 
Where, however, it could be shown that the damage actually 


sustained by a breach of contract was very much less than 


the amount of penalties, а court of justice might interfere 
to reduce the penalties; but, to use the words of Lord 
Coleridge :—“ Where the damage is entirely uncertain, and 
the parties agree upan a definite and not unreasonable sum 
by way of liquidation damages, Шеп that eum will be re- 
garded and will be recoverable.” 

An example may serve to illustrate our meaning. Suppose 
an electrician were under contract to light a ball room on a 
particular evening for £50, and for that purpose he ordered 
an engine and dynamo to be supplied. Suppose that his 
agreement with the contractor provided that a penalty of 
£1,000 should be paid if the engine and dynamo were not 
delivered to time. If the contractor failed in such a case to 
deliver the engine aud dynamo, the damages would be 
capable of easy estimation, and they would obviously be only 
£50 or thereabouts. In such a case, the court would refuse 
to decree the exaction of the full penalty. But suppose 
undertakers ordered plant to the value of £50,000, where- 
with to light a whole town as from a particular date. In 
such a case a penalty of £50 a day would be enforced as the 
damages incurred would be incapable of estimation. Some- 
times the penalty clause, after providing for the payment of 
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a certain sum goes on :—“ The same to be regarded as 
liquidated dam and not as a penalty.” This is an 
attempt to exclude the jarisdiction of the court to interfere 
even if the penalty is out of all proportion to the damage 
done. It has been held that in spite of these words, if the 
judge seesa method of assessing damages and relieving the 
party at fault against payment of a large sum, the mere use 
of the expression liquidated damages does not in any way 
curtail his power to do во. | | 

We now propose to consider the conditions which, apart 
from the terms of the agreement, may operate to excuse a 
contractor from the performance of his agreement within the 
given time. In the first place, undue interference on the 
part of an employer, or the imposition of new terms can at 
once be raised in defence to an action for the enforcement of 
penalties. Again, an agreement to make certain alterations 
has a similar effect. In fact, such a subsidiary agreement 
stops a claim for penalties, unless it be shown that the time 
spent upon the whole job was unreasonable. Thus, suppose 
the employer’s engineer ordered works to be dune which were 
outside the specification; unless an express term imposing 
liability to complete extra work was inserted, the contractor 
could not be held responsible for any delay socaused. It bas 
been decided, however, that where an agreement to complete 
works by a certain date contains a clause providing for the 
execution of any additional works which may from time to 
time be demanded by the engineer, there is no implied term 
that the additions shall be such as can be reasonably per- 
formed within the time. To avoid a difficulty of this kind, 
the contractor should pay careful attention to the terms of 
his contract. 

Where an engineer is empowered to order additional works, 
he is generally permitted to allow extra time for the execution 
thereof. Should he omit to grant an extension, it appears 
that the contractor becomes liable to pay penalties for delay 
in accordance with the original contract. 

Payment of penalties is excused in the following cases :— 

(a) If the work in hand is totally destroyed—e g , by fire— 
both parties are then released. | 

(^) If the employer (or contractor) cause a delay by inter- 
ference ; 

(c) If additional woiks are ordered. 

It may happen that the penalty clause imposes terms of 


. such an onerous nature that the contractor's profits would 


entirely disappear if his completion were to be delayed for 
any lengthened period. | 

Circumstances might arise which would prevent his com- 
pleting until а very considerable time after the date fixed by 
his agreement. What position should he take up? It is 
conceived that his wisest course might be to abandon the 
undertaking. In that case the ordinary penalty clause 
would not apply, as there being no date of completion it 
would be impossible to assess the amount due. The em- 
ployer, however, would be relegated to his remedy for breach 
of contract ; but the result of such an action might be far 
more favourable to the contractor than the payment of an 
enormous sum in accordance with the penalty clause. 

Having said to much with regard to penalties, we turn to 
the consideration of bonus clauses. It should be stated, at 
the cutset, that these clauses are entirely independent. A 
contract may well contain one without making any mention 
of the other. 

A bonus clause usually provides that if the contractor 
manages to complete his work before the time reserved by 
the contract, he shall be entitled to so much per day for 
every day in which he is in advance of his time. If by the 
imposition of fresh terms, or the execution, at the request of 
the employer, of works which were not prescribed by the 
original contract, the contractor is unable to earn any bonus, 
it ів a matter of some doubt whether be could recover it. 
There does not appear to be any case upon the point, but it 
is conceived that, applying the principles already considered 
in relation to penalties, if the contractor were in a position 
to show that he would have completed before the day fixed, 
but was unable to doso, owing to the fault of his employer, 
he would be entitled to damages. But if he had undertaken 
to do any extras which might be ordered within the contract 
period, he would be entitled to no relief, if the doing of 
those extras made it impossible for him to complete within 
the specified period. . 
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NEW PATENTS APPLIED FOR, 
Compiled dm rp for this journal by W. P. Tsomrson & Co., Electrica] Patent 
gents, „High Holborn, Lcndon, W.C., and аі Liverpool, to whcm all 
^ inquiries should be addressed. 


4,008. “Improvements in dyne mo-electric ar d electro-dynsmic macbincr),." 
J. G. BELL. February 27th. 


4,040. “Improvements in or jelating to electrio mc tors.“ 
Fc bruary 27th. (Complete.) 

4,041. “ Improvements in or relating to electric tocls." W. O. Осктгьү. 
February 27th. (Complete.) 

4,069. "Improvem!: nts in sparkirg pluges operating miih magneto electricity, 
for gas or oil engines.” Т. F. Rexe. February s7th. (Cc mpleie.) 

4,°75. " Transformer fcr electr'cal metal-workirg apparatr s.” W. L. Wisk. 
(Ihe Thomson Electric Welcing Co., United States.) Februmy 77th. 
(Complete ) 

4,076. Apparatus fer welding ard performing other metal-working o) ert · 
tions by e'ectricity.”’ W. L. Wisk. (lhe Themscn Elec trio Weldirg Co., 
United States) February 27th. (Complete.) 

4.089. Improved method of “риге electrico accumulators and 
scocndary bat.eries." W. Н. FELIOWS and E. T. Pickup. February 27th. 

4,097. '"Improvemente in electro-magnetio devices." Н. G. Pape and 
J. BENDER. February &7th. (Complete.) 

4,100. “Improvements in electrolytic apparatus.” W. P. Тномрвох. (The 
Deck: r Manufacturing Co., United States.) February 27th. (Com p'ete.) 

4,102. “Improvements relating to electric tramways with conduit ot rrent 
supply." A. N. Coxxxrr. February 27th. 


1,109. Imj rove ments in and connected with galvanic batteries.” E. J. 
Wang. Fel raary 28tb. 


4,122. "Improvements in and relating to electrical switches fer sro lamps 
and other circuits.” B. Hones. February 28th. 


4.127. B in automatic e‘ectric warning signals for railways and 
the like." J. H. HOoLLYER. February 28th. 


4,131. Imi rovement in telephone cables." A. WHALLEY. Fetrusry ch. 

4,166. “ Tel phone apparatus." R Bixxs. Fetraary 28th. (Complete.) 

4,107. Telephone tystems and appsratus." R. Bines. February 28th. 
(Complete.) | 

4,168. * Telephone transmitters," R. BiNEes. February £8th. (Complete.) 

4,988. “ Improvcments in electric 9 78 devices {cr internal combustion 
engines." F. Mi LixdrTox and A. Н. Милев. March lst. 

4219. "Improvements in or connected with dynamoe or electrical 
machinery, including their external circuite, with special reference to the 
тере, е ative system of electric tramcar control." H. W. Dickinson. March lst, 

4,587. “ Improvements in secondary electric batterie.“ P. Marino. March 
1st. (Complete.) 


4298. In provements in ог relatirg to joining belts, wire or other ropes’ 
cords, wires, electric cables or conductors, tire wires or the like or for attach- 


J. Brrxx. 


ing terminals or other :uitable end pieces thereto and means for affixing such 


attachments. А. H. EpwaRps. March lst. ~ 


4,008. “ Imp rove ments in or relating to apparatus for obtaining constent 
voltage from dynamos working at varioustp2eds.” M. Eyqurm. (Date applied 
for under Patents Act, 1601, March Erd, ,904, being date of application in 
France. March Ist. (Complete.) 

4,805. ‘‘ Improvements in electric motor starting rheostats and switches.“ 
H.B.Bncoxs. March 1st. 

4,318. Further impiov: ments in aypsratas for the autcmatic ignition of 
gs aseous mixtures, or the like, by means of an electric current.” G. HILL. 

atch 2nd. (Complete.) 


i AUN " Improvements in electiio ges lighters.” G. W.8owERvinLLE, March 
n . 


4,821. "Imp'ovem: nts in ‚ратып plvgs for electrically fired internal ocm- 
bustion engines." Н. LEWIS, W. HILL and J. WHitFiELD. March 2nd. 


4,848. “Improv ments in ardrelatirg to aro lamps." J. W. WAxELIN, W. 
Bunn and C. WEsToN. March 2nd. 


4,354. ''Electric t/me-switch." H. Lcrrcx. (Date applied for under Patents 


Act, 1901, April £rd, 1904, being date of application in Germany.) March 2nd. 
(Complete.) 


4,362. “Improvements relating to electric circuit systems." H. H, LAKE. 
di Direct-Line General Telephone Co., United States.) March 2nd. (Com- 
plete.) 

. 4,875. “Improvements relating to dynamo-electric machines.” R. Pont, F. 
Poa. andth? PBNIXJ Dynamo ManvracrURING Co., Lrp. March 9.4. 


4,379. “Improvements in and relating to the supply and regalation of the 
electric energy employed in the t peration of arc lamps used in search-lights 
and like apparatus." Тнк BnirisH Тномѕок-Носвтом Co. Lrp, (The 
General Electric Co., United States.) March 2nd. 


4,884. “Improvements in receivers for wireless telegraphy.” G. MARCONI, 
J. А. FLEMING and Marconi’s WIRELESS TELEGRAPH Co., LTD. March 2nd. 


4.389. ''Improvements in snd relating to magneto elecir'c generators for 
n E charge in internal combustion engines and tbe like." J. CARLAW. 
ch 8rd. 


4,481. “ Automatic signals for loop lines signal arms and belle, the whole 
worked by electric tramcar automatically.” G. W. Bunpex. March 8rd. 


4,456. ‘Improve ments in and coi nected with conduits for electric conductors 
or cables.” 1. Е. DEVONsHIRE. March 8rd. 


4.481. An je airs dium for winding or cciiipg wire rope— copper, iron, or 
sgteel—electiic cable, lead tute, hemp or cotton rope." D. Моск кү ard A. 
Payne. March 4th. 


4,504. “Electrical soverningrof receivers which work irtermitten!ly, or sre 
reversible, such as extracting iffachines, rolling mills and the like." H. PIEPER, 
March 4th. (Complete.) 


4,518. ‘‘ Improvements in electric clocks or tLe like." F, A. CHANDLER ага 
B. BonnikrEN. March 4th. (Complete.) 


4,529. ‘Improvements in the ccntrol of the e'ectro-motors on electrio railway 
wars.” F.LvpbaLL. Maroh 4th. 


4,241. "Improvements in or relating to micro-telephones." ELEKTRO- 
MILITARA AKTIEBOLAGET. (Date applied for under Patents Act, 1901, Maroh 8tb, 
1901, be-ng date of ap} lication in France.) March 4th. (Complete.) 

4,541. ''An improved process for the electrolytic manufacture of metallic 
wire or strip.“ S. О. CowykR-Co-ES. March 4th. 


4,645. "Improvements in the electrolytic production of metallic strip.” 
S. O. CowPER-CoLks. March 4th. 


4,567. ''Improvements relating to electrically-driven air pumps.“ M.SosLik, 
March 1th. 


EXPIRING PATENTS. 


(Concluded from page 424.) 


12,828. Н. H. Laxe. (Thomson-Houston International Electric Co.) Jul 
98th, 1891. Relates to electrometers chiefly designed for driving railway an 
other vebicles. The field magnet is in the form of a flat and shallow 
magnetisable frame, having poles projecting inwardly, on which coils are wound 
во ав partially to er close the aimature. The ends of the fr: me are enclosed in 
dust-proof magnetic casings, provided with doors for inspection and repairs. In 
a modification, the field magnet-frame entirely encloses the armature, being 
composed of two parts hinged together, and provided with ventilating openings 
апа а cock for discharging water. The upper pole only is wound with a coil, 


which is supported on elastic cushions. The armature shaft is journalled in the 
field-.magnet frame, and geared with the axle by means of a pinion and spur- 
wheel чоор in an oll casing; or the armature may be mcunted on а sleeve 
surrounding the axle, ard connected to the wheel of the vehicle by a flexible 
coupling, consisting of radial arms «n a drum secured to the sleeve and on the 
bub of the wheel, elastic cushions being interposed be. ween the arms. The 
arma ure core is built up of lamine secured between two gan-metal end pieces 
cast in one, with spiders mounted on the shaft. The ooils are wound 
through continuous perforations formed near the peripheries of the lamine 
and end с апа are insulated therefrom by paper tubes and insulating 
pieces. he coils only рена fill the perforation., insulating strips and 
wedges being afterwards inserted. In order to regulate the speed and torque, 
two motcre are used in c: mbinaticn. Their ccinmutators are provided with 
movable Lrusbes for changing the coujling {r.in series to perallel, and vice 
rerea, This may be dene automatically by a relay and sxlenoid. To prevent 
increase of the tield-magnet strength in eeries-wocnd motors, as the a: matures 
sre changed from series to parall. 1, the field magaets msy also be provided with 
coils farming a shunt on the a: mature on спе of the motors. 


12,960. W. M. Mospey., July 80th, 1891. Relates to coils such as are 
described in Specification No. 6,917, a p. 1887. 


189,195. Н. Howarp. August 1st, 1891. T:elates to a carbon-holder and screen 
for aro apparatus for welding. 


14,500. B. J. B. MILLS. (Н. W. Leonerd.) August 27th, 1891. Relates to 
methods of regulating the speed and torque of electro-motors. The field magnet 
of the motor is energised by a constant source of current, separate from that 
which sup, lies the armature, and the speed is ш by varying the electro- 
motive force of the latter carrent. In one form of arrangement the motor has 
its armature in circuit with the armature of the generator, and its field magnet 
energised by a separate cons aut-potential dynamo. The field magnet of the 
generator is energised by a shunt circuit in connection with the dynamo con- 
taining an adjustable resistance, by means of which the potential of the genera- 
tor is regulated. The torque is automatically regulated, for with an іп rease of 
load there is atendency for the armature to slow down, and a consequent ten- 
dency to a decrease of counter-electromutive force and an increase of current 
and torque. The motor is started, stopped, and reversed by a circuit controller 
and reverser. In another arrangement, an intermediate motor апа generater 
are interposed between the working motor and the main gererator. The field 
magnet aod armature of the motor and the field magnets of the generator and 
motor are in multiple aro, and the curr. nt through the fie'd magnet circuit of 
the generator is regulated by an adjustable resistance. The main generator 
and intermediate motor may be of the alterna'ing current description. This 
arrangement may be applied to electric railway cars and to el. vatcre. 


16,5722. W. B. Savers. September 29th, 1891, Relates to dynamos and 
motors of the kind in which the commutator strips are connected to the 
sections of the armature winding through “commutation coils" in which an 
electromotive force is set up when the machine is running, ihe object bein 
to prevent sparking at the commutator when the brurhes have a backwar 
lead with the machine running аз a generator, and a forward lead with it 
running as a motor. A portion of a ring armature is shown. The commutator 
coils are connected at one end to the main winding at points and at the other 
erd to commutator strips respectively. The coils are arranged so as to have 
& backward lead with reference to the points when the machine is running 
аз а generator and a forward lead when it is runping as a motor. А drum 
armature may be constructed on the same principle. In a machine of this 


kind the fleld- magnet winding may be dispensed with. When the dynamo 


or motor is required to run in either direction at will, two independent com- 
mutators and sets of commutator coils are employed, one set of commutator 
coils being given а lead in one direction relatively (о the armatare coils, and 
the other set an equallead in theopposite direction. Oneor the other of these 
commutators is put into action, according to the direction in which the 
machine is to run. 


16,968. H. A. Mavon, W. А. Сосізсм, S. Mavon and W.B.Sarers. October 
6th, 1891. Relatesto metallic junction boxes for electric conductors provided 
with couplings, which are applicable for connecting corductors to switches, 
co., or for conrecting conductors together. 

16,991. F. Н. W. Hiaoins. October 6th, 1891. In order to obtain prompt 
action in electro-magnets used for printing or other telegrsphs, they are wound 
with two coils in c pposite directions connected во аз to reinforce each other. 


18,20. W. C. Je HN SON. October 24th, 1891. Relates to grepnels for sub- 
marine cables. The grapnel is formed of a flat blade chank having blade prongs 
set edgewise in theshank. The prongs are in ore piece, andare seoured to the 
shank by means of bolts passing through sockets. A swivelis attached to the 
top of the sbank by means of an angular piece of metal. 


18,902. G. F. REDFERN. (S. Bergmann.) November 3nd, 1891. Relates toa 
tubular conduit formed of a tube of paper soaked in liquid insulating material, 
and encased in a metal tube. The paper tube is insulated. 


19,775. А, Brevr. November 14th, 1891. Porous diaphragms for electro- 
lytic decomposition are formed of lime or mas nesia cement mixed with porous 
resilient material, such as broken pumice-stone or coke, by adding to the 
cement soluble salts or acids which may afterwards be dissolved out, or by add 
Мы үчү fibres or hair, The ingredients are mixed into a paste and mould 
nto shape. 


19,914. J. B. Bartow. (W. Jandus.) November 17th, 1891, The combustion 
of the carbons is retarded by hermetically closing the upper end of acylindrical 
globe, thereby preventing the circulation of alr therein. The flange of the 
globe is tightly secured by asbestos packing between the flanges of the 
holder. The upper carb n is held by theclamp and set-screw. The applica- 
1 e globes having outwardly-turned flanges and to electric candles are 

escribed. 


20,864. T. С. HopoxiNsox and H. T. Томрзтт. November 80th, 1891. Relates 
to a portable apparatus for enclosing an induction coil and sometimes a battery. 
In one fo т of arrangement, a primary battery is closed by a plug contained in 
an insulation-bandle. This is coupled to а coil carried in а box on an insulat- 
ing plate by connections. The insulating plate also carries two concave plates, 
separated from one another by an insulating strip. One of these plates is con- 
nected to one end of the secondary coil, and the other is joined up to & coupling 
plate; the circuit is completed by means of a plug, which couples the plate to 
any one of the terminals which are connected to the secondary coil and 
arranged for various strengths of current. 


91,854. Н. Авом. December "th, !Е91. Relates to meters for measuring 
alternating currents in different phases (multiphese currents), and consiste in 
combining two systems of coils, each of which measures either directly or 
indirectly the product of the current in one conductor, and the tension between 
that conductor and a third conductor. The difference of the two products 
is integrated by mechanical devices, such as a differential counter. The 
method of connection is two coils in series with two of the main leads, 
each of the other pair of coils being arranged as a shunt to two of the leads. 
The meters may be of the electrically-controlled clock type described in speci- 
fication No. 8,856, 4.D. 1£87, or of the motor or electro-dynamometer type. 


22,482, Н. H. Lake. (E. Weston.) December 28rd, 1891. A voltaio cell, the 
electromotive force of which remains constant under changes of temperature, 
and is therefore applicable as a standard cell, is made by the aid of cadmium 
salts. The electrolyte consists of a saturated solution of a cadmium salt with 
electrodes of other materials; or electrodes of cadmium and mercury respec- 
tively are used with an electrolyte not containing cadmium; or, lastly and 
preferably, the eleotrodes consist of an amalgam of cadmium and mercury, and 
pure mercury mixed with protosulphate of meroury, and the electrolyte is a 
saturated aqueous solution of a cadmium salt, 


22,904. 8. P. THompson. December 918%, 1691. Relates to compensators 
introduced into cables for signalling telegraphically, telephonioally, or other- 
wise, for the purpose of breaking up the static capacity of the cab . This 
enables long submarine or other cables to be used for automatic, harmonic, or 
other rapid telegraphy. and for telephony. The compensators are formed of 
mutual or self-induction coils or arrangements placed in the cable, so as to 
divide it into sections. Various forms of compensating appliances and arrange- 
ments are described, the simplest form of which consists of two wires connected 
by a coil having high resistance and self-inductive capacity. The arrange- 
ments are also shown end described in relation to three wires. 
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ELECTRIC TRAMWAYS. 


PETROL v. 


IN the “Correspondence” columns of our last issue, there 
was printed a letter dealing with the burning question as 
to the merite of the petrol tramcar as a possible rival to 
the electric motor. We had great pleasure in publishing 
this letter, because it set forth so clearly the views which 
are held more or less by all those who prophesy that 
electric tramways are doomed, and gives an insight into 
the basis upon which they found their arguments to that 
effect. - 

Our correspondent, who writea under tke nom de guerre 
of “ Motor-Tram," goes so fally into the subject, that we 
feel constrained to follow his line of reasoning, with the 
endeavour to see how it is that, in his opinion, the electric 
motor cannot make a successful stand against its latest ri val. 
There are several points raised by our correspondent upon 
which our views differ. As regards the experiment made by 
the Perth Corporation, it is perfectly true that the gauge of 
the track was not altogether above suspicion, but that waa 
not the true reason for the petrol car being set aside, and 
we must disagree with him when he states that the first 
fact was entirely responsible for the second. The car 
possessed many disadvantuges, which were acknowledged by 
the makers, and they took it back to remedy its obvious 
defec s. They did not, succeed, however, and on return to 
active service the results were во uneatisfactory tbat it was 
set aside—not almost wholly set asid: as ** Motor-Tram " 
rather quaintly expreescs it—but set aside wholly aud 
entirely. 

As we have already said, the track was not perfect, and the 
running of the car upon it left much to be desired. This 
is а most interesting fact, because the track was of com 
paratively recent construction, and had been found to be in 
every way satisfactory with horae traction. To us this appears 
to be very strong evidence in support of our previous state- 
menta, that for mechanical traction it is absolutely imperative 
to relay the track. With mechanical traction the cars are 


subjected to infinitely greater shocks than when they are 


drawn by horses, for the simple reason that the horses guide 
the car to a very considerable extent, whereas a motor- 
driven car is guided solely by the rails; consequently the 
short points and general light construction possible with 
horse cara are totally inadequate to withstand the wear and 
tear of mechanically-propelled cars, even if the two types 
were of the same weight, which they cannot be. We are of 
the opinion that a total weight of 9 tons for a petrol motor- 
car with 50 passengerson board is somewhat short of the mark, 
bat even allowing that to pass, who ever heard of a horse car 
of that size weighing anything approaching 9 tons? The 
late horse cars of the L.C.C. may, we think, fairly be taken 
as typical of good practice for such vehicles, and, judging 
from the way they were handled during the upheaval pre- 
ceding the recent electrification, their weight must have 
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been far below“ Motor-Tram'a" estimate. When, as fre- 
quently happened, а car ran off the temporary lines, three 
or four men would lift one end by jumping on the otber, 


whilst one or two others stood by, ready to push the wheels 


sideways hack on to tbe lines, during the brief interval whilst 
they remained poised in the air. Such a procedure would 
bave been quite impossible with a 9-ton car. 

Space will not permit us to deal with © Motor-Tram's ” 


letter, line by line, or we &bonld qnestion several minor 


Btatementa of his; but we wil pass on to his esti- 
mate of the capital coet and working expenses of the 
rival systems, as there we mnst disagree with him on several 
moet vital pointe, In the first place, our oorrespondent is 
labouring onder an entirely wrong impression when he says 
that the capital cost of generating station and mains bave 
been left out on the electrical side. In our estimate we 
took the cost of electrical energy per car-mile at 1d., 
an that is the inclusive price at which power can be 
ворріа in numerous caser. The comparison bas to 
be made between the cost of electricity supplied to the 
electric cars and the cost of petrol supplied to the petrol 
сага, If. however, “ Motor-Tram " wishes to assume that а 
generating station is built for the electric system, the cost 
of power will not be nearly 1d. per unit. For a large 


rystem euch as we considered in onr article, tbe cort may Бе 


taken as comparable with that in Leicester. which is in the 
neigbbonrhood of od., including interest, depreciation, and 
all works cost, maintenance and other charges. The Id. per 
unit which we assumed representa an ample allowance in the 
shape of interest on the capital expended on generating 
plant and feeders, We are afraid the fallacy is in“ Motor- 
Tram's statement rather than in ours. 

Then, again, we are called to order because we said that 
petrol cars would cost three times as much as electric сага, 
but we still do not see the error of our ways. The petrol 
car which can be obtained for £1,000 is by no means to be 
compared with the electric car at £600, either in carrying 
capacity or power. For an ordinary electric car it is stan- 
dard practice to use two motors, rated at not less than 
85 н.р. each, but capable of taking considerable overloads for 
short periods. The £1.000 motor-car has only half this 
power as a maximum, and is, therefore, really only equi- 
valent to an electric car of balf tbis rated power. Fora 
petrol car of sufficient power to compare with the electric 
car £1,800 is a conservative estimate. It is evidently thia 
difference between average and maximum power required, and 
ignorance or neglect of the fact that petrol engines cannot take 
overloads, which have led our correspondent to express euch 
surprise at the figure of 90 н.р. which we gave as being the 
necessary engine power for a large petrol tramcar. It may 
interest bim to know that this amount of power was the 
result of a very careful investigation which our contem- 
porary the Engineer made not long ago when dealing with 
this subject. 

The cost per mile for reconstruction of permanent way 
should not exceed £6,000, whilst £1,000 should be ample 
for the overbead equipment and bonding. The cars at £600 
each and four cars per mile, our eorrespondent's figure, will 
cost £2.400 per mile. £400 per mile for car-sheds, &c., 
is also liberal. This brings the total cost per mile to £9,800, 
or a total capital expenditure of £548,800. Our corre- 
apondent’s method of “averaging” tbe depreciation on 
items of different magnitudes is aritbmetically erroneous, 
and leads to a result in excess of the true value; but even 
if we accept so high a figure a8 10 per cent. on the whole 
capital for interest and depreciation, this gives 1'8d. per 
саг- mile. 

Looking at the results actually obtained in practice, we 
find tbat there are several tramways which, including cost of 
energy, are operating at 5d. per car-mile, and several are 
operating at a much lower figure; but admitting 5d., adding 
depreciation and interest as per above figures, and allowing 
1d. per car-mile for maintenance—which is ample—we get a 
total of 7:8d. per car-mile for electric traction, as compared 
to our correspondent’s 114d., which shows what a great 
difference exists between actual resulta obtained and those 

which the petrol enthusiasts would wish us to believeto be true. 

The life of the motive portion of a petrol car can hardly 
be taken to be more than five or six years, as against the 

12 years which may reasonably be expected from electric 


cars, and the cost of maintenance mnst he very much greater 
for the former. The cost of working—that is to say, the 
coat of petrol alone—which might be obtained wholesale at 
6d. per gallon—would not be less than Id. per car-milg, 
which means 6 miles per gallon. In estimating this cop- 
sumption of petrol, it must not be forgotten that there is а 
considerable amount nsed in testing the motors, and also a 
certain loss due to leakage. 

The capital cost per car- mile for a petrol-car avstem equiva- 
lent in every way to the electric system wonld be as follows, 
assuming that reconstruction of the track is necessary :— 


Raconstruction of track at £6,000 per mil £6,000 
Four cars per mile at £1,800 a i £7,200 
Total cost per wile ... £13,200 


Hence on 56 miles the total capital expenditure would be 
2789.200. which does not make any allowance for car 
sheds or garages, Assuming. as before, £400 per mile for 
car-cheds. this maker an additional £22.400, or a grand 
total of 6761.600. "The depreciation on this amount could 
scarcely he less than 10 per cent. on acconnt of the greater 
frailtv of the petrol cars. To this mnst be added 34 per 
cent. interest, making the total 134 per cent. on the capital 
ontlay : 184 percent. оп 2761.600 = £102.816, giving 8:36d. 
per car-mile. Accepting “ Motor-Tram's ” figure of 5d. per 
car-mile for working coete, and adding at least, 2d. for main- 
tenance, we get a total of 10:35d. per car-mile. 

It will therefore be feen that our correspondent is far from 
the mark in his estimate of the working cost of & petrol car. 

We do not wish to be considered champions of electricity 
where it can be distinctly proved that a new system is better 
tban an old one, but we do not consider that any engineer 
who has seriously studied electric traction in our large towns 
could fail to advocate the introduction of electric tramways. 

There is, however, a field for which petrol cars are 
particularly suitable. and that is for handling brauch line 
traffic on our big railways, where the acceleration is of little 
importarce, and where economy in working is valuable. Under 
these circumstances, owing to the conditions tbat obtain, 
petrol cara can compete and produce very good resulte com- 
pared with steam; bnt in this case, large diameter of wheels is 
possible, and the track is of the smootbest, and all the con- 
ditions are favourable to the petrol car. In euch circum- 
stances petrol сагв bave proved extremely snocessful. and 
their use is already growing enormously. The Great 
Northern Railway has recentlv invested in such а саг, 
purchased from Messrs. Dick, Kerr & Co., the petrol motor 
equipment being supplied by the Daimler Co. ; more recently 
still, the London, Brighton & South Coast Railway has 
ordered two somewbat similar motor coaches from the same 
company. | 


THE case of Ogden v. the Gas Light 
and Coke Co., which is reported elsewhere 
in the present issue, raises a question which is of importance 
to gas companies, electric lighting companies, and those who 
are responsible for the laying and up-keep of underground 
telephone wires. Put shortly, the question at issue was: If a 
street hox explodes owing to the ignition of a mixture of 
gas and air, and damage is occasioned, who is to be held 
liable? The mixture may have been exploded (a) by a 
naked light thrown by accident into the box by a person 
passing in the street; (Y) by a spark occasioned by the 
defective insulation of electric wires passing through or near 
to the street box; (г) by a naked light brought into the 
street box by a servant of a gas, electric lighting or tele- 
phone company. Who then, is liable for the consequences 
of the disaster which may happen? The case under review 
throws some light upon the answer to this question. The 
facts may be briefly stated. On October 15th, 1903, the 
Iron cover of a telephone manhole in Regent Street was 
b'own up into the air. The defendants were the owners of 
gas pipes and mains running under the pavement in Regent 
Street. The gas appears to have escaped from these mains. 
and to have accumulated in the box. It appeared that on 
the afternoon in question а jointer in the service of the 
General Post Office raid that he was at the box opposite 
Glasshouse Street on the afternoon of October 15th, 1908, 
doing some repairing work when the explosions occurred. 


Street Box 
Explcsions. 
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He was using а blow lamp at the time, and he immediately 
reported the aocident. He had smelt gas previously in the 
box, but not on that occasion, or he would not have used а 


light. There was practically no dispnte that the accident · 


was caused by the escape of gas from the defendants’ pipes. 
The real question was whether they had been guilty of such 
negligence as to render them liable to the plaintiff. One of 
their witnesses said that it ia impossible to prevent & minute 
leakage, which is caused by the constant traffic in the 
streets. Of late years the increased vibration owing to the 
heavy traffic acting on the concrete below rendered the 
escape of gas more frequent. B | | 

Counsel who appeared for the gas company very naturally 
pointed out that the real cause of the accident was the use 
of a naked light by the servant of the General Pest Office, 
and he cited an old case in which Chief Baron Kelly said : 
* The rule of law is that negligence to render the defendants 
liable must be the causa causans, or the proximate cause of 
the injury, and not merely а sine quá non.” ~ 

The jury found a verdict for the plaintiff. Mr. Justice 
Darling. expressed the view. that telephone boxes should be 
ventilated in the same way that electric lighting street boxes 
are ventilated. 

The effect of the jury’s finding is that the gas company 
were guilty of negligence. 


EXxacTLy what proportion of a man's 
body, mind, and soul—if not his entire 


Property in 
Inventions. 


system—belongs to a company, firm, or individual capitalist 


from whom the said man accepts а salary or wages in return 


for sei vices, has never been mutually agreed between the two 


respective parties, and it was for this reason that a firm of 
motor-car manufacturers haled one of their employés, an 
* engineer and electrician," before the Worship Street 
Police Court last week on the charge of having stolen two 
sheets of drawing paper bearing upon them the designs of а 
new gear invented by the defendant. 
that, inasmuch as the designs were made in the employers' 
time, and as their materials were used, any valuable result 
of the workman's: combination of such property with his 
own native ingenuity should belong to those who paid his 
wages. And the magistrate showed some sympathy with 
them, while deciding, with apparent reluctance, that no jary 
woold convict a man of stealing if the case were based on 
the claim that an invention, worth possibly thousands of 
pounds, belonged absolutely to those who paid the inventor 
£3 per week for mere routine work. 

To electrical and other manufacturers this decision is an 
interesting confirmation of their own experiences. For the 
most part, attempts to secure a sort of mortgage on the 
` ingenuity of officials and workmen have been but indifferently 
successful. In many cases, it is true, the inventor is a simple 
character, who can be made a life-long friend by a little 
judicious flattery and a slight increase in salary; but 
there are other inventors who have actually mercenary 
intentions when they sit down to solve problems of 
design. To deal with persons of such depraved 


instancts, it is customary for companies to obtain their . 


signatures to a patent agreement as a preliminary condition 
to their engagement. We have before us at the moment one 
company’s form of agreement which gives the company six 
months’ option “of accepting such invention,” and the 
patent taken out by the inventor becomes the property of 
the company. It is graciously provided that the company 
. “may, but so that they shall be under no legal obligation to 
do so from time to time, make such acknowledgement of the 
services of any inventor in the employment of the 
company, who has, by his inventions, benefited the company 
either by way of donation, salary, or royalty, as the company 
may judge to be a fair proportion of the benefit accrued to 
the company by his inventions.“ The more lenient form of 
another firm merely requires that the official shall immediately 
state what terms he is prepared to accept for sale licence, 
and if the company does not close, the inventor is at liberty 
to deal elsewhere, providing he does not offer more favourable 
terms toother parties. It is, perhaps, unnecessary to labour 
the point that this latter type of agreement is more likely to 
stimulate invention than the other. 


The contention was 


THE PHONIX-POHL DYNAMOS AND 
MOTORS. 


WE recently had the pleasare of visiting the Phoenix 


Dynamo Manufacturing Co.'8 works at Bradford, and of 
inspecting their latest machines, built under the Phoenix- 
Pohl patents. 

It is well known that the two limiting factors for'the out- 


ae 10V nid 9 ue Nd LL) 


put of a direct-carrent machine are sparking and heating. 


With a view to overcoming the former, the company is 
building machines with auxiliary oommatation magnets, 
provided with a series winding and pole-pieces of special shape, 
and spaced in between the ordinary field magnets. 


FID Mac f Кіно, FITTED WITH AUXILIARY POLES. —- 


These auxiliary poles, which are bnilt under the patents of 
Е. and R. Pohl, of whom the latter ів with the Phoenix Co., 
have the effect of producing a uniform field over a large 
portion of the zone of commutation, and thus ensuriog 
a suitable reversiog E.M.F. in the sections connected with 
the brushes over that region. 


— —— — 9 


or 
. DniaGnAM SHOWING EFFECT oF AUXILIARY POLES. ^ 


Upper left-hand diagram shows effect of rectangular pole-piece 
right-hand diagram shows effect of specially shaped pole-piece. 


It is also evident that а large movement of the brushes is 
possible without sparking (from electrical causes), as the 
commutating conditions remain constant over an unusually 
wide range. | 
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During our visit we witnesstd the test of a standard four- 
pole shunt-wound dynamo, which was originally designed 
for an output, without auxiliary poles, of 30 KW. (550 
‘volte, 54 amperes), at 525 r. p. m., but which did not run 
eparklessly owing to the high reactance voltage, even with 
4°5 mm. air-gap on each side. 

The auxiliary poles which were subsequently added, were 
calculated for an output of 33 Kw. with constant commuta- 


tion conditions over approximately one-half of the nentral . 


zone, and the air-gap was reduced to 2:5 mm. on each 
side. 

Tested as a dynamo at 550 volts, 60 amperes, (1) it was 
possible to move the brushes at full load considerably more 
than 1 in. forward and the same distance backward without 
sparking. The full compounding effect of the armeture 
current could be obtained in the most backward position. 

(2) The machine was overloaded for а short time with 
from 120 to 150 amperes (or nearly three times the normal 
fall-load current) without sparking. 

Bat (3) a load of only 30 amperes, with short-circuited 
auxiliary pole terminals, caused excessive sparking. 

When all the brushes were taken off (4) except one posi- 
tive and one negative brush, no sparking was observed at 
fall load, although the current density in the brushes was 
93 amperes per sq. in. | 

We understand that the machine was recently tested as 
а dynamo at 1,000 volts, running at 1,000 r.p.m., when 
it gave equally good results. 

The machine was furtber tested ай a motor with 440 volta 
on the armature, and the field separately excited at 550 volte. 

Ав the form of auxiliary pole-shoe fitted, was designed for 
a dynamo, the motor test was only made to show the possi- 
bilities of motor construction under this system. The speed 
of the motor fully loaded was regulated from 350 up to 
900 r.p.m., the brush movement being sparkless over a wide 
range. : 


P.D.M.-PogL VmwTILATAD FID Соп, 


The company claim under this system to build motors 
(1) for a constant speed between no load and full load, 
(2) for a speed largely decreasing with ircreasing load, in 
order to obtain a strong starting torque, and (8) for an 
increasing speed with increasing load. 

We gather that the company are aleo introducing a special 
arrangement of auxiliary poles for large speed regulation and 
reversibility, also Шеш by Мт. К. Pob. 

In order to overcome heating troubles, the firm has 
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devoted special attention to effective ventilation, not only of 
the armature and commutator but also of the field coils. 

The interpal ventilation of the armature has received 
special attention, and when running it circulates the air 
with a fan-like action ; the temperature rise is consequently 


. very low, not exceeding 35? to 40? F. 


The draught produced by tbe armature is effeotively 
utilised in cooling the field coils, which are of the patent 
P.D.M.-Pohl ventilated type, in which air ducte are 
employed both parallel to the axis of the coil and in a 
radial direction also. 


View or VENTILATED ABMATUBRE AND FiRLD Com. 


We gather that careful experiments have been made as to 
the effectiveness of ventilated coils, which prove that, com- 
pared with a non-ventilated coil of the usual construction 
and similar copper weight and ampere-turns, the temperature 
rise is only about one-third, and further, that by closing the 
horizontal air spaces (the novel feature of these coils) the 
temperature rise increases by about 50 per cent. above that 
of the fully ventilated coil. 

It is evident that one result of the extension of the spark- 
ing and heating limita is to increase the output for a given 
weight; the amount of increase differs, of course, for 
different sizes, and will generally be greater for larger 
sized machines, varying from 25 per cent. to 50 per cent. 
approximately. | 


CORRESPONDENCE. 


Letters received. after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Meters in Power Stations. 

The remarks which you have to make in your excellent 
article on the subject of meters for traction and power supply 
circuits might, 1 think, be very well extended to inolude 
those cases where the load is purely a lighting one. While 
it is true, as you state, that the load in these stations is much 


more steady, and therefore lends itself better to the obtain- 


ing of accurate results from periodic log readings, there is 
very little doubt, in my mind, that the possible errors of 
this method of integrating the output of a station are very 


great, 


The reasons for this are:—First, the fact that there are 
more separate instruments (ammeter, voltmeter and clock) 
in which errors may and will cccur; secondly, the personal 
error of the observer; thirdly, the fact that switchboard 
instruments are not generally arranged in the best manner 
for accurate observation, being usually fixed too high, while 
switchboard galleries are often very narrow; fourthly, the 
current is generally slightly unsteady; fifthly, the cbserva- 
tions may not be taken at regular intervals, and the ammeter 
and voltmeter are not, as a rule, observed simultaneously. 

Finally, all these more or less inaccurate observations 
have to be averaged up ard integrated, calculations which 
provide а very considerable possibility of error. 
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__I have also very frequently observed that instruments on 
gwitchboards are not in perfect condition. It is quite a 


common occurrence to see their indicators standing off the 


zaro position, and yet this fact. may be entirely neglected, or 
else the switchboard attendant makes what he happens to 
consider a suitable allowance on account of it. 

As a check on the performance of meters where these are 
not duplicated, logged readings have doubtless their value, 
but it is, iu my opinion, а great mistake to rely upon them 
solely, even in cases where the current is steady. 

As you suggest in your article, the reason which will pro- 
bably be given for not adopting your idea will be the cost; 
in this connection I would suggest that in cases where there 
are a very large number of meters to be provided in dapli- 
cate, the difficulty might be got over by having the awitch- 
board so designed that a master meter of known accuracy 


could be easily iuserted in circuit with any instrument of 


doubtful reputation, во that its performance might be 
checked. This master meter could be frequently stan- 
dardised by the station people themselves, or, if necessary, 


by some public autbority. 
This arrangement, though more troublesome, and in many 


ways lesa useful than a complete duplication, possesses the 
advantage that all the meters are periodically and regularly 
referred to one standard of known accuracy. 

E. S. Shonlts. 


North Finchley, March 15th, 1905. 


Neperian Logarithms. 


May I point out to your reviewer and some otber readers 
of my bcok on The Theory of Alternating Currents " that 
the spelling Neperian" is not а misprint. Neper's 
descendants have adopted the spelling Napier, but the title 
of the work, published in 1614 by Andrew Hart, of Edin- 
burgh. in which Neper describes his invention, is * Mirifici 
Logarithmoram Canonis Descriptio, . Authore ac 
Joventore Ioanne Nepero, Barone Merchistonii. = 
Briggs, in the address prefixed to Arithmetira Logarithmia, 
publirhed in 1625, says Hos numeros primus invenit 
clariesimus vir, Jobannes Neperus.” Jn addition, there is 
documentary evidence in existence that tbe distinguished 
inventor signed himself **Jhone Neper, Fear of Merchiston ! "' 
Tbe document is dated 1594, and is a contract between 
Neper and that desperate character" Robert Logane, of 
Restabrig, Neper undertook to find treasure hidden in Fast 
Castle on condition of а ваѓе conduct and a share of one- 
third of the whole ficd. It does not seem advirable to alter 
the spelling of the name of a “ clarissimus vir" every time 
his descendants modify its orthography. For this reason the 


spelling of “ Neperian " is adopted in Blackburn's Trigo- 


nometry, Bottomley's Logarithmic Tables, &c. 
Alexander Russell. 


Richmond. 


— — —M— M — M — 


Localisation of Fanlts on Cables. 


In your іғвое of March 3rd an article appears on the 
above subject, and I should like to offer a few remarks and 
point out a serious error which occurs in tbe calculations. 

Your contributor in calculating the distance of tbe fault 
from one end of the cable, inadvertently, I should think 
(although the error occurs in both examples), multiplies the 
resistance from that end to the fault, by the ratio of the 
hole length of tbe cable to the resistance of that part 
between the other end and the fault, inetead, of course, to 
the resistance of the whole length of cable. 

The error varies as the resistance or length from the 
measuring end to the fault. There are also a few other 
small errors in the calculations which it is very important to 
avoid, if testa of this kind are to be of much value. 

J should like to ask your contributor whether be con- 
siders in earth testa that the resistance of the lead and bonds 
is sufficiently even to give accurate results, as it seems to me 
that considerable errors might result if the resistance is 
uneven. І should also be interested in particulars of the 
motor-generator, such as weight and overall dimensions, for 
the output your contributor mentions (50 amperes at 
20 volts— is this pot unnecessarily large ?), and should like 


to know whether he thinks a secondary battery with regu- 
lating resistance would not be more suitable for the purpose ; 
I imagine it wonld be more convenient (if means for 
charging are available) and, further, a steadier current would 
be obtainable, and this should avoid any possible error due 


to the voltmeters not being read exactly simultaneously, 
H. A. N. 


[Our correspondent wrote from abroad on March 14th, во 
that he was not aware that the error had been pointed 


ооё. Ере. E. R.] | 


Your correspondent “ B. С.” has raised one or two points 
in connection with the above article which I cannot allow 
to pass. | | 
To begin with, he seems to think that it is necessary to 
get at the resistance of the lead shesthing. Now I am 
quite well aware that the resistance of metal sheathing is not 
usually guaranteed by cable manufacturers, But the resist- 
ance of the lead sheathing is fairly unifòrm, therefore the 
resistances of two lengths of sheath will be proportionate to 
their lengths. | : 

„B. C." says that I have “taken” the resistance of the 
fault (presumably in the first example) as 052 ohm. This 
I certainly have no? done. The resistance I did take was 
073 ohm, which is the mean of 052 and 094. Even 
assuming that I had used the figure *052 ohm, the difference 
between it and ‘094 would not make a difference of ·042 
ohm in the result. | | 

Ав а matter of fact, if the resistance of the fault had been 
taken as 052 ohm, the position of the fault would have 
been shown by the test to be 110:8 ft. from one end. And 
if 094 ohm had been taken as the resistance of the fault, it 
would have been indicated at a spot 71 ft. from the same end. 

This is very different from the error “ B. C." would have 


the :042 obm as being equivalent to, viz., four times 12 


yard& The fault was actually 100 ft. from the end of cable, 
so that even if 094 ohm had been taken, the difference 
between the place indicated and the actual position of the fault 
would have been 29 ft., or less than 8 per cent. error on the 
length of 1,000 ft. I have not had to contend with the 
difficulty B. C." mentions, with differences of earth 
potential up to 4 volts. I might point out, however, that 
where cables are leid in pitch, earthenware or other fairly 
good insulating material the metal sheathing could be dis- 


connected from earth. 
I shall be much obliged to “ B. C.," however, if he will 


describe how he found the fault on the 15 co. cable. Pre- 


sumably there were joints on this length of 2,700 yards ? 

I have not had time to go into the method described by 
* B. S. H." It appears, however, to be exceedingly simple, 
and, as he saye, bas the advantage that the resistance of the 
fault does not enter into the calculation.. 

It would seem, however, impossible to apply the test to a 
short circuit between two conductors of a 3-cc. or three-core 
cable, unless а second cable or test wire were available. 

The Writer of the Article. 


I quite agree with * B. S. H." who, in so ably detailing 
the drop of potential test for fault localisation, desoribes it 
ав the simplest, easiest, and most reliable for low resistance 
faults. There is, however, a slight addition to his connec- 
tions which, I think, he will agree, tends to further improve 
the test, and that is to couple the lead of the faulty cable to 
the neutral or earthed wire of the live cable, This, if it 
does not eventually tend to make a high into a low resist- 
ance fault, at least brings earth more in the region of the 


fault. 
JJ T W. H. R. 


Action of Lightning on an Electrle Light Installation. 


As they may possibly be of interest to some of your 


numerous readers I forward the following details of what 
occurred during the storm on the evening of Saturday, 
March 11th :— 

In а mansion supplied by my company, about 24 miles 
from the generating station, there were about 30 lamps 
alight. When the storm broke, two very vivid flashes of 


lightning occurred in quick succession, and at the same time 
E 


— —— 
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& very marked rise in pressure on some of the lamps 
was noticed, one lamp bursting, and another fusing. 
Four fuses blew on two distributing boards at the first flash, 
while the second flash caused five fuses to blow (making 
nine altogether), burnt another lamp, and arcing across from 
the terminals of the holder to the brass body caused a short- 
circuit in a lampholder. Nothing was obeerved on the 
instrumenta at the generating station, and no other consumer 
on our mains suffered any inconvenience. | 

There is an overhead telephone connection to the mansion 
in question, and this was rendered inoperative at the same 
time, and on inspection afterwards it appeared as if a heavy 
current had passed to earth on the arrester earth lead. This 
lead was in contact with the water service, and some of the 
water pipes inside the house run in a direction parallel to a 
short portion of the wiring affected. 

Our system is three-wire, direct-current, 480 volts across 
the onters, and the distribution is by means of three-core 
lead-sheathed and armoured cables laid direct in the ground, 
the middle wire being earthed at the generating station. 

D. H. Coombs, 
Resident Engineer, Whitchurch and Pangbourne 
Electric Supply Co, Ltd 
Reading, March 14th, 1905. 


I was very much interested in reading Mr. Cooper's letter 
under the above heading, and hope that someone of your 
readers can suggest an explanation. I have myself bad two 
similar experiences in this town ; the first in June, 1908, 
when during a severe thunderstorm and simultaneous with a 
heavy flash, the generator at the time running (р.с.) 
appeared surrounded with blue flame and immediately failed. 
Tt was afterwards found that one of the field coils had 
broken down, the wire being burnt through in two places. 

The second occasion was in May last, when again coin- 
cident with a very severe flash, what appeared to be a dead 
short came on, causing a partial shut-down. А bad fault 
was afterwards found on a distributor less than 20 yards 
from where the lightning struck and killed а man. There 
was no lightning conductor near in this case, and I can 
only euggest that in taking the nearest route to а good earth 
the lightning must have pierced the cable, which was triple 
concentric, lead-covered and armoured, and with the neutral 
wire eartbed at the station. In all my experience (extend- 


ing over 16 years) I had never previously known or heard 


of similar occurrences. 
F. W. Ames, 


Assistant Engineer, 
Long Eaton, March 21s/, 1905. 


A Chief’s Complaint. 


With reference to the two or three letters appearing under 
the above heading, while agreeing with “ Chief Engineer” 
tbat he has just cause for complaint about his committee’s 
action, I think, at the same time, the best plan under the 
circumstances, is to swallow the particular insult, and also 
any others that may coms along. 

I have always made it my rule to look on these little pieces 
of petty tyranny with more sorrow than anger, remembering 
the saying of the beggar on horseback, and treating the 
whole matter as having arisen through ignorance. 

With regard to the letter of ** Another Chief," suggesting 
the mediation of the Municipal Electrical Association, bad 
this association been founded on the same lines as all the 
other municipal associations, such as represent the interests of 
the town clerks, accountants and treasurers, chief constables, 
&c., it would then have only consisted of municipal station 
engineers, and something might have been done in the matter. 

Unfortunately, however, chairmen of committees have 
been included, and although with all due respect to their 
individual integrity, it is hardly likely that they will do 
anything to interfere with the views of their brothers in 
office. Why the chairmen were ever brought into the associa- 
tion I have never been able to ascertain, and the only two 
reasons for their inclusion tbat I have ever heard have been 
lack of funds or the wish of some chief engineers to glorify 
themselves before their“ bosses.” 
| A Sorrowing Member, 


The Life of Nernst Burners. 


Having had experience in many towns with both the old 
and new pattern Nernst burners, U-type and Lunas, I can, 
without hesitation, state that the new pattern burners are а 
great, improvement, both as regards life and candle-power. 

The life of burners depends on the filaments being run at а 
certain temperature; the new filaments are enclosed in а 


 Bmaller space and less liable to the cooling effect of the 


atmosphere, and I have found that they will not stand being 
overrun во well as the old type. This is at once overcome by 
increasing the voltage of the burner; this applies to both U 
and Luna burners, and 5 volts is usually sufficient. I have 
known Nernst lampa do well in certain towns, and, per- 
haps, twelve months after do badly; by increasing the 
voltage of burners the difficulty has been overcome. Your 
correspondent, * Wawamiee," condemns the new type burner ; 
perhaps the conditions of supply are not the ваше as twelve 
months ago. If the voltage of burners be increased he will 
doubtless alter his opinion, provided, of course, that the 
cut-outs on the lamps are not burnt out. I have found this 
to be the cause of excessive renewals, and notice һе states 
that the heaters on a large proportion have burnt out; this 
pointe to faulty cut-ont, which allows the heater to remain in 
circuit while the lamp is burning; the life of heater is about 
30 hoars, so that after this time of burning the heater burns 
out. With careful bandling it is easy to get good resulta 
with Nernst lamps, provided voltage variation is allowed for. 


C. А. G. 


On Dumping. 

I am obliged to Mr. W. Arthur Ker for bis letter, with 
the last paragraph of which I quite agree. 

I am not anxious to maintain that it is for the good of a 
country tbat articles which form а standard manufacture of 
that country should be sold below cost price ; but this is just 
one of the considerations which bave prevented, and probably 
will always prevent, dumping from increasing indefinitely. 
It is obviously disadvantageous to sell continually below cost 
price, nor is the disadvantage lessened when the low price is 
accorded to one’s international competitors and not to one's 
own people. 

For practical purposes we have to cuose between the evil 
of occasionally receiving goods below cost price, or (ав occurs 
in all protected countries) continually having to buy at 
artificially high prices. 

The predominance England holds in the neutral markets 
(where we sell far more manufactured goods than Germany 
and the United States put together) confirms tbis. 

All the materials or machines we buy cbeaper than our 
competitors, help us to undersell them in all the neutral 
markets of the world. 


Arnold Maude. 
Chelmsford, March 20/^, 1905. 


— — 


Where are Telephones Made? 


Ав the largest telephone manufacturers in this country, 
we are deeply concerned in the question, ** Where are Tele- 
phones Made?" and we have read with some surprise the 
correspondence under this heading in your issue of the 17th 
inst. We do not know who is the writer of the original 
letter to the Standard, but we are sure all otber British 
manufacturers will join with us in thanking him, and 
congratulating him on the spirit which prompted his letter, 
viz., а feeling of indignation that our municipal authorities 
should send work out of this country when there is absolutely 
no reason for doing so, and especially when they have so 
many unemployed at home. Some of the details given in 
* [ndignant/s" letter may not be strictly accurate, but we 
believe there is no doubt as to the main fact, viz., that the 
West Ham Union authorities did specify telephones of 
German manufacture. 

We are quite at & loss to understand why the name of tbe 
General Electric Co. has been brought into this corre- 
spondence, as we are not the only telephone manufacturers 
in this country, апа we had not seen the correspondence in 
the Standard, and knew nothing of it until we ват the 
reprint in the ErrcrRICAL Review of the 17th inst. 
Further, on referring to the Standard, we find that no 
mention is made of our name. 
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. Any suggestion that the General Electric Co. does not 
make its own telephones needs no refutation as regards 
people who are well acquainted with the company, especially 
those who have inspected our Salford works. It is well 
known that we employ here over 1,700 workpeople, the 
greater number of whom are engaged solely in making tele- 
phone and telegraph apparatus; and should the West Ham 
authorities place the order directly or indirectly with the 
General Electric Co., every inalrument and every part thereof 
will be made in our Salford works, under the personal super- 
vision of the undersigned. There is, however, some particle 
of truth in the suggestion as regards one of our numerous 
table telephone patterns. Your correspondent is, no doubt, 
writing upon information which has been obtained from an 
old servant of this company, who is now in his employ, and 
it is a fact that during the time he was with us a certain 
number of this particular pattern of table telephone was 
obtained from Vienna, owing to the limited demand in this 
country rendering it impossible for us to manufacture here 
at the required price. We have not kept this gentieman 
fally posted respecting our business since he left our employ, 
but we may now inform him, as one of your readers, that in 
consequence of the increased demand for this pattern, this 
temporary expedient has not been continued, and this parti- 
cular instrument has fallen into line with the remainder of 
our telephones, and is now being manufactured in our Salford 
works. 

In conclusion, we may say that we are always pleased to 
show our telephone works to interested and accredited 
persons, and we are proud of the position we have attained 
in telephone manufacture, in face of the enormous difficulties 


arising from the fact that for 14 years after the invention of 


the telephone, we were debarred from manufacturing tele- 
pbones in this country, during which time foreign manu- 
facturers had the field to themselves. 
For The General Electric Co., Ltd. 
A. Ввооквв, Manager, 
Telephone, Telegraph and Signalling D:partment. 
Salford, March 21st, 1905. 


Petrol Motor-'Buses v. Trains and Electric Tramears. 


I have read Motor-Tram's letter in your issue of the 
17th inst. on the above subject, and it is interesting to 
observe the ingenuity displayed by one interested in a 
particnlar subject in marshalling facts, or, perhaps rather 
figares, in a manner calculated to support the claims which 
he advances. 

It seems to me, however, that in this particular instance 
tbe facts which “ Motor-Tram quotes, and which are 
intended to prove the superiority of petrol motor-’buees, are 
somewhat distorted. 

In the first place, it is admitted that motor- buses have a 
much emaller carrying capacity tban electric tramcars, bnt 
the contention appears to be that, inasmuch as the average 
number of passengers carried in a whole day's running is 
only 12 per mile, the smaller sized car is, if anything, an 
advantage, Thattbeaverage number of passengers carried per 
mile is, comparatively speaking, small, is undoubtedly 
correct, but this is not the factor which determines tbe seat- 
ing capacity which must be provided to cope with a given 
traffic. The seating capacity must be such as to be able to 
accommodate the maximum number of passengers travelling 
at any one period of the day. There are periods in every 
service when, notwithstanding that the average number of 
passengers travelling per mile is small, the seating accom- 
modation provided by the tramcar is taxed to its utmost ; 
and it would be just as necessary for the same seating capa- 
city to be provided if the service were operated by motor- 
"buses. It is, therefore, apparent that practically twice as 
many motor-'buses must be provided to deal with the same 
traffic as is dealt with by the electric tramcar. If the 
advocates of mctor-’buees are going to ignore this * rush" 
traffic and holiday traffic, tbey will во seriously reduce their 
average receipts as to make it doubly certain that motor- 
"buses will never replace electric tramcars. If the average 
fare on a tramway system is 1d. per mile, it is obvious that, 
"when the carg are full, the receipts per car-mile during that 
time аге as much as 58. or 6s. ; and it is on account of these 


periodical high car-mileage receipts that the average over 
the whole year works out in the neighbourhood of 104, per 
car-mile. There is no great disadvantage in running cars 
with a large seating capacity during light periods of the 
day, as the costs of operation are not proportional to the 
seating capacity, and it is necéssary, in any event, to maio- 
tain the service. It is, therefore, evident that if the same 
receipts are to be obtained with motor-’buses, it is necer- 
sary to provide a total number of ‘vehicles equal in seating 
capacity to that of the tramcars, and the only advantage 
which the motor-'buses would possess i8 that it would not be 
necessary to put them all into service until the “rush” bours | 
or at holiday times when the seating capacity was actually 
required. By adopting this arrangement, the total number 
of car-miles run by motor-'buses would not be double that 
of an electric tramway system, but it would atill be necessary 
to provide the capital for the double equipment as compared 
with the tramway, and at the “rash” periods the cost ef 
operation would actually be doubled. 

The figures upon which ** Motor-Tram” makes his com: 
parison of the costs of operating a tramway undertaking 
and a motor-'bus service are also, I think, untenable. In 
the first place, the depreciation on machinery and mains is 
nothing like 10 per cenf.; cable manufacturers will now 
maintain cable systems for 1 per cent. of the cost of the 


Cables (exclusive of the cost of laying), and the machinery 


should not require a greater depreciation fund than 5 per cent. 
If, however, we assume the total depreciation on cars, 
machinery, mains, &., at 5 per cent., 84 per cent. would be 
sufficient to provide for interest on capital and depreciation. 
It may be interesting in this connnection to give the actual 
figures obtained from the operation of the Glasgow Corpora- 
tion system, viz. :— | 
Per car-mile. 


Working expenses, £356,820... 4268. 
Depreciation, £140 619 A 2:07d. 
Reserve and renewal, £92,483 1360. 
Interest on loans, £64,376 ... IP sess 95d. 
Total cost 8:641. 
In Liverpool the figures are as follows :— 
Car-mile. 


Working expenses, including current purchased 

from Lightiog Department, and maintenance 6 9834. 
Depreciation ... РА ies is ius .. 1°200d. 
Interest aud sinking fand ... 2 188d. 


1928714, 
as against “ Motor-Tram's" figure of 1144. per car-mile. 
If the sinking fund charges are taken out of the Liverpool 
coste, their total will not exceed 9d. per car-mile. 
The costa in connection with the motor-'buses should be 
ае follows :— 


Capital : — 

56 miles at £6,000... £336,000 
560 ’buses ... 855 560,000 
Total capital £896,000 

Cost of Operation : — | 
Tuturest on £896,000 at 34 per cent. £31,360 
Depreciation on £336,000 at 5 per cent. 16,800 
- £560,000 at 10 per сеп“. 56,000 
£104,160 


= 9d. per car-mile. 


Depreciation on Ње motor-'buses at 10 per cent. is an 
extremely low figure, as I do not think it can be honestly 
contended that the cars would have anything like a life of 
10 years. Having regard, however, to the fact that half of 
the motor-'buses will only be in use at certain periods of the 
day, I have adopted this figure in their favour. In addi- 
tion to this, there are the working expences at 5d. and tbe 
maintenance charges, which will certainly not be Jess than 
3d. per car-mile. The total operating costs for motor-'bures, 
then, will be 11d. per car-mile, as against 9d. per car-mile 
for electric tramways; and inasmuch as I estimate that a 
million more car-miles will have to be run by the motor-’ buses, 
the extra cost of 2d. per car-mile upon 8,358,400 car-miles 
represents £69,654 per annum. | 

It is most extraordinary that in every article which bas 
appeared in favour of motor-'buses, no provision whatever 
has been made for the sheds to accommodate tbe motor- 
"buses, or for the provision of repair shops, and the £112,000, . 
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the difference in the capital cort as above, would just about 
be sufficient to provide for these, so that there is really no 
saving in capital outlay. = 

It does seem a pity that the advocates of motor- buses do 
not confine their attentions to the proper field for these. 
The motor-bus has a wide field open to it, and their 
interest could be better served by confining their atten- 
tions to that field. Motor-’buses will undoubtedly 
replace horse "buses in the same way as electric tramcars 
replaced horse tramcars ; and having regard to the fact that 
there i8 а critical point in connection with the service upon 
a tramway undertaking at which the standing charges per 
car-mile equal the running costs per car-mile, and that these 


standing charges represent a rapidly-increasing proportion of 


the total cost per car-mile as the service is lessened, it is 
possible that in places where an electric tramcar service 
would not be remunerative a motor-’bus service would һе; 
but in these places no sane individual would dream of putting 
down an electric tramway system. 


: ` J. R. Salter. 
Liverpool, March 21st, 1905. 


INSTITUTION OF ELECTRICAL ENGINEERS, 


SETTING TYPE BY TELEGRAPH. 


Тнв paper recently read by Mr. Donald Murray before the Institu- 
tion of Electrical Engineers indicates a distinct advance in the 
genes of telegraphy, and shows that the author bas grasped the 

general priociples which must govern the conditions under which 
fast speed working is commercially practicable. The expression 
' fast speed” is greatly misunderstood, and many of thore who are 
experts in telegraph mechanism fail to understand the conditions 
under which fut speed can be made of commercial value. The one 
idea of these experts is to produce an apparatus which can “ pour 
out" signale at a speed which has not hitherto ben attained, 
utterly oblivious of the fact that the possibility of “handling " the 
received signals, transcribing the same, and putting the result in an 
intelligible form for handing to the public, is a matter of vital impor- 
tance. By some telegraph experts, the necestary commercial con- 
ditions are well understood, and the lines on which they are working 
are therefore perfectly sound; this is notably the case in regard to 
the Murray apparatus, a general description of which appeared in our 
issue of Матоъ, 1903. Siuoe that time Mr. Murray has continued 
to improve tbe instruments, with the result that the system is likely 
to prove of sterling value. In bis paper, Mr. Murray points out 
that the object of machine telegraphy is not only to increase the 
saving of telegraph wire, but also to reduce the labour cost of trans- 
lation aud writing, by the use of suitable machines. The simplicity 


of these machines and the saving of wire-cost depend on the fewness 


and simplicity of the signals. For a given wire, the fewer the 
signals the more the business that can be passed over it; and for a 
given amount of business, the fewer the signals the cheaper the wire 
that can be used. And with the increase of distance the cost of the 
wire becomes all-important. 

Although the Morse alphabet is ideal for manual sigoalling, it has 
a grave disadvantage for machine telegraphy. The letters are of 
unequallengtb. Only those who have made a careful study of the 
printing telegraph problem from а mechanical point of view, can 
realise the extreme importance of this question in constructing a 
printing telegraph. Uniformity is the key to success in machinery. 
It makes for simplicity. With all machinery, simplicity, other 
things being eqval, is of prime importance, and owing to the 
delicacy aud inherent imperfection of telegraphic machinery, the 
need for simplicity in this case is overwhelming. That simplicity 
can only be sccured by a signalling alphabet iu which all the letters 
ate of equal length. It is the same necessity that bas compelled the 
use of letters sll of the same width in typewriters. The Morse 
alphabet, however, has been in possession of the field so long, and 
telegraph officials in Eoglish-speaking countries are so saturated 
with Morse traditions, that it would be impossible to introduce a 
new alpbabet if the operators bad to learn it. Fortunately, with 
machine telegruphy that is not the case, As a single illustration 
of the mecbanical advantages of an equal-letter alphabet, such as 
that used in the Baudot and Murray systems, it may be mentioned 
that a keyboard perforating instrument to produce the Morse tape 
forthe Wheatstone transmitter, requires a group of 19 punches and 
their corresponding parts, as against only five punches and their 
corresponding parts in the Murray keyboard perforator. As an 
automatic printing telegraph requires about four keyboard par- 
forators at vach end of а icircuit, if an equal letter keyboard per- 
forator can be constructed for £20, and an unequal letter perforator 
costs £60, there is a difference of capital cost of about £300 per 
circait 1а favour of the equal-letter alphabet. This is a large item 
it many circuits have to be equipped, to вау nothing of the fact that 
cost of maintenance is roughly proportional to capital coat. 

Unquestionably the bəst alphabet for machine telegraphy is that 
used in the Baudot and Murray systeme. It ів the shortest of all 
practicable telegraph alphabets, in fact, the shortest possible, and it 


is less, and he can work faster without working harder. 


isan equal-letter alphabet, consisting of five units per letter. The 
permutations are made up out of impulses of 1, 2, 3. 4 and 5 units“ 
duration, both positive and negative (or positive and zero). Being 
an equal-letter alphabet, the signals cau be divided off into letters 
by measurement. There ie, therefore, no need for а unison signal to 
separate the letters as in Morse. Hence thera is no space between 
the letters, The result is that impulses frequently extend from one 
letter into the next, and the average number of marking impulses 

r letter in the Murray aystem is only about 11, and a trifle more 
In the Baudot. 

The Murray system makes no attempt to secure synchronism. It 
is ап isochronous system, and the duplex balance ів used to secure 
working in both directions on one wire, the Murray system, like 
the Wheatatone, working very easily in this manner. Retardation 
under these circumstances ceases to be important, because the dis- 
tributor need only keep step with the arriving signals, which might, 
if necessary, take five minutes on the journey. This arrangement 
bas also the advantage that ordinary repeating stations can be used. 

So far as commercial telegrams are concerned, a serious objection 
to direct-transmitting page-printing telegraphs is that errors show 
up badly iu the printed message, and operators have to work slowly 
and carefally to avoid making mistakes. Telegraph operators are 
remarkably accurate, but in spite of the best care and skill, errors 
are frequent. Any one who 18 accustomed to using a typewriter 
knows how difficult it is to write a psge of type-written matter 
without striking at least one or two wrong letters. In four cases 
out of five there is consciousness of the error as soon as it is made, 
and steps can be taken to correct it. In tape-printing telegraphs, 
like the Hughes and Baudot, the errors and the succeeding correo- 
tions can be cut out of the tape before it is pasted on to the tele- 
graph blank, and there is then nothing to disfigure the telegram, 
and make the recipient uneasy about its accuracy. With a direct- 
transmitting page-printing telegraph this cannot be done. A 
key depressed is an error printed at the other end of the line, and 
the correction following only magnifies the blot. All automatic 
systems of telegraphic transmission in which there is preparation 
of the message beforehand, poseess the potentiality of correcting an 
error before transmission. In the Wheatstone automatic system, 
for instance, this process is known as a “rub-out” When an 
operator at a Wheatstone puncber makes a mistake, he can pull the 
tape back and punch it full of holes, thereby obliterating the 
mistake. In this саве the mistake is represented by a series of dots 
on the received tape, and the tranecribing clerk passes over it. In 
automatic telegraph systems, in which a printing machine takes 
the place of the receiving operator, it is a comparatively simple 
matter to arrange that the printer shall imitate the action of the 
operator by remaining inactive when dots only are coming over the 
line. In this way no trace of the error appears in the printed 
meesage. This, for instance, is done in the Buckingham system. 
In the Buckingham system, however,as with Morse, the groups of 
letter signals on the transmitting tape are of varying length. It is 
consequently not possible to pull back the transmittiog tape letter 
by letter in the keyboard perforator. It has to be adjusted by 
hand, or pulled back unit by unit, a process necessarily involving 


tome loss of time, and many corrections in this way would materially 


reduce the output of the operator. In the Buckingham system also 
it is necessary vo rub out everything as far as the end of the previous 
line. Hence, to correct a:eingle letter a whole line may have to be 
rubbed out. With automatic systems like the Murray, using an 
alphabet in which the letter siguals are all of the same length, the 
transmitting tape, while beiog prepared in the keyboard perforator, 
can bs pulled back instantly letter by letter by depressing a lever. 
If an operator strikes a wrong key, all he has to do to rectify his 
error is to strike the back-spacing lever, the letter-shift key, and 
the desired letter—the work of а moment. А word of six letters 
can be blotted out in this way in a few seconds, and no trace of the 
correction, not even а blank space, will appear in the printed 
message at the other end of the line. This relieves the operator 
from the dread of striking a wrong key, the strain on his ас 

e or 
two automatic type-setting patents have included schemes for 
correcting errors in the perforated tape; but the Buckingham 
appears to be the first printing telegraph to adopta plan for invieible 
correction, aud the Murray system was the first, and, so far, is the 
only system having the power to correct instantly siugle letters or 
words. 

The key buttons are in rows of different colours and of slightly 
different heights to facilitate operations without taking the eyes off 
the copy—an essential condition for high speed on a typewriter 
keyboard. This mode of working is not so difficult as might be 
supposed, particularly when tbe operator is trained from the first 
to «rite in this way. A young telegraph operator in Berlin learned 
to write on oneof the Murray keyboards in a fortnight, at the rate 
of 120 letters (20 words) per minute, without looking at the key- 
board, and this operator, after several monthe' practice, reached а 
speed of 436 letters (72 words) per minute in the sameway. This 
is an exceptional case, and the operator was accustomed to piano 
playing, but it illustrates the possibilities of this method. 

There is much misconception about the speed of manual opera- 
tion of keys and keyboards, In reality it is much below what is- 
generally supposed. It isa subject of great importance to telegraph 
admini-trations, and it hae special bearings on the printing tele- 
graph problem; the average speed on a typewriter key board is not 
more than about 120 letters (20 words) per minute. Experiments 
with typewriter-key board instruments during the past year. or two 
in England, Germany, snd the United Btates have been very dis- 
appointing to telegraph engineers, owing to the exaggerated ideas 
that had previously prevailed about the advantages of such an 
arrangement. The remedy isto train the operators to write with- 
out looking at the keyboard. It is possible that in this way the 
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average speed may reach about 180 letters (30 words) per minute, | 


or about double the average speed of а good Morse key operator. 

The speed of the Murray printer is now not less than 900 letters 
(159 words) per minute, and the automatic portion of the mechanism 
runs perfectly up to about 200 words a minute. Unfortunately. 
however, no typewriter yet constructed will stand the strain of 
more than about 720 letters (120 words) & minute in continuous 
service. The received tape may be divided into sections and run 
through two printers when the appsratus bas to be worked at top 
speed. Under existing conditions, however, high speeds for 
handling commercial messages are for many reasons undesirable, 
and & maximum of 120 words & minute in each direction seems to 
meet all requirements. 

In practice with the Murray system—as with all other telegraph 
systems, from the Morse key upwards—the average outpnt is not 
more than about 50 per cent. of the maximum. Time and patience 
will no doubt stop some of the leaks; but others, such as errors 
caused by line interruptions, seem to be incurable. The experience 
of the British Post Office is that five operators at each end of a 
Murray circuit, equipped with the apparatus in its original form, 
can exchange abont 200 telegrame an hour, and under favourable 
circumstances occasionally as many as £40 per hour, With the new 
motor-driven printer, with automatic line feed, invisible correction 
of errors, and other improvements, it is estimated that it will be 
possible for six operators at each end of a Murray circuit to 
exchange abont 300 meseages an hour. That is tosay, 12 operators 
on one Murray circuit will be able to do the work of 16 men on two 
Morse quadruplex circuits, or at lower tpeeds eight operators will 
Le able to do the work of 12. Actual tests show that the improved 
printer has a maximum speed of five messages a minute, so that the 
working average may be safely put at 150 memsges an hour. А 
weak point with many printing telegraph systems is durability. 
In this respect the Murray apparatus has proved satisfactory. 


STUDENTS’ SECTION. 
Frinsr AmmuAL DINNER. 


To those “Old Boys" who were privileged to be present at the first 
annual dinner of the Section on Thursday, the 16th inst, the 
gathering will probably be considered to have been one of the most 
interesting of the season. The dinner was held in the Venetian 
Room of tbe Holborn Restaurant. Mr. H. D. Symons, tLe Chairman 
of the Students’ Section, occupied the chair, and was supported on 
bie right by the President cf the Institution, Mr. Biemers, ard on 
bis left by the immediate jast-president, Mr. R. Kaye Gray. 
Amongtt the other guests were three vice-presidents (Mr. Kingsbury, 
Mr. Mordey and Mr. Patchell), the secretary, Mr. Lloyd, and the 
cbief clerk, Mr. Trce. After the tc ast of “The King,” the chairman 
announced that “those who were accustomed to do so" might 
smoke. The toast of The President and the Institution was pro- 
posed by Mr. С. H. Lang (Students' vice-chairman), in a brief 
speech, which, with a hamorous opening, developed a more serious 
trend, and emphasised the fact that the stadents were greatly 
indebted to the President for his presence. Mr. Siemens was not 
disposed to take the occasion too seriously, but told a story 
bearing on what he described as the need for co-operation; 
it might perhaps be more strictly called the necessity of de- 

dence upon others. Mr. Patchell alio responded to the same 
toast. The Students' Section was proposed by Prof. Perry, who 
started with the intin.ation that be did not intend to give them any 
advice, and concluded by giving them some very earnest and very 
sound advice. He had seen reporte of some recent address to the 
students, and we gathered that in general the professor did not 
agree with its tenor. It was paradoxical and brilliant, and all that 
sort of thing, bat not altogether sound gospel. "If you think only 
cf the salary you пау get, the probability is you won't be worth any 
salary at a)l” The moral value of higher ideals, and the material 


value of higher ideals, were both suggested by the observation that 


if you want to hit the mark, you must aim higher than the target." 
To this toast the chairman (Mr. H. D. Syn ons) ret pended in a 
speech which was elonuent without effort, and impressive from un- 
studied simplicity. From a student talking to fellow ttudents, 
there was much in the statement that he noticed many faces at the 
dinner which were unfamiliar as attendants at the reading of 

pers, and there was some of the art which conceals art in tarning 
thie circumstance to acoount for the bencfit of the dinner and the 
"business" meetings also. Mr. Symons also expressed the satie- 
faction of the Section at the indefatigable efforts of the secretary 
(Mr. A. G. Ellis). Mr. F. Creedy propo ed "The Colleges,” to 
which Prof. E. Wilton ard Mr. Н. E. Harrison (in the absence 
of Prof. Ayrton) responded. Mr. G. A. Freire-Marreco proposed 
'" The Guests,” to which Mr. Mordey replied. Mr. Mordey reminded 
bis hearers that they were numerically an important section of 
tbe Institution, and they should ever bear in mind that upon them 
would fall the responsitilities of the future. А 

The musical features of tLe evening wire contributed by studente 
or their friends, and the singing of Mr. C. D'Arcy and Mr. б. B. 
Nadaud was very much appreciated. The singing by the whole 
company of God Save the King” brougut the proceedings to a 
olose, and tbe diners departed with tLe universal wish that this 
vis ue becc me, in the words of Mr. Mordey, A hardy 
ann 


Danee.—To-morrow evening from 7.30 to 11.80 o'clock 
the members of the Robertson Electric Lamps Fire Brigade and 
their friends will have a Cinderella Dance at the Robertson Hall, 
Brook Green, W. | К 


APPLICATION OF ELECTRIC POWER IN 
COLLIERIES.* 


Ву G. M. BROWN, B.A, B.Bc. 


Tum use of electricity in the form of direct current in mines is in 


many cases 16stricted to lighting, and driving pumps and haulage · 


gears located close to the down cast shaft. 

The tests of Heise & Thiem have shown that incandescent lamps 
broken in an explosive atmosphere are not a source of danger unless 
the current exceeds 0:6 ampere. This result holde good for both 
direct and alternating current at pressures up to 220 volts. Slight 
sparking and glowing at the brushes of a po motor will not 
ignite an inflammable mixture, but if it is sabjected to sudden 
overloads or the commutation is bad, there will certainly be an 
explosion. 

Whether totally enclosing a direct-current motor will make it 
absolutely safe, it is impossible to say, with certainty. On the 
cther hand, it may be eafely asserted that any type of unenclosed 
commercial fuse is capable of causing an explosion, and the same 
remark applies to open switcher. Switches must be totally enclosed 
in strong cast-iron cases, made as nearly gas-tight as possible. 
Even then switches and fuses are a source of danger when used for 
carrying large currente. An erclosed switch and fuse of a good 
make, designed for 100 amperes at 500 volts, was recently tested. 
Under normal conditione the switch broke the circuit without any 
apparent disturbance, and if the current was gradually increased, the 
fuses blew without causing the emission of any flames from the 
joints of the case, but when tested with a current of 1,200 amperes 
suddenly switched on, а condition of affairs which might easily 
occur in the event of a bad accident to any motor or cable connected 
to the switch, a violent emission of flames from the jointe of the case 
was teen, althdugh they were made with TROLA ee and 
lightly screwed up. In the final test, the case was e gas-tight 
and fused with the same asbestos covered wire used in the previous 
experiments ; the result was that on switching on the current it was 
blown to pieces. n | . 

Tests have been made of enclosed magnetic blow-ont circuit 
breakers, with similar results; and it would seem almost impossible 
to produce an enclosed switch or fuse of the ordinary type capable 
of opening an inductive circuit and carrying a larger current with 
safety. | 

T greatest advance in the application of electricity for mining 
purposes bas been due to the introduction of the polyphase alter- 
nating current induction motor. 

One of the chief advantages of alternating current plant for 
mining work lies in the fact that all the switches can be of the oil- 
break type, and the use of fuses is not neceseary. . 

With regard to the generating plant which must be installed, 
these are practically only two periodicities to consider, viz., 25 and 
50 cycles per second, In general, when there are a large number 
of low-speed motors of high power, it will be desirable to select 25 
cycles and voltage according to amount of power and distance it 
has to be transmitted. Low voltage incandescent lighting on this 
fiequenoy is quite satisfactory for under ground work. If the plant 
is smal), and there are no very large motors, 50 cycles will be the 
better periodicity, and will allow of both arc and incandescent 
lighting, as well as much greater choice of speeds for the motors. 

In ordinary cases where the generating plant is situated close to 
the mouth of the shaft, and most of the power is required near the 
bottom of the shaft, it will be advisable to fix on 500/550 volts as 
most economical. On the other hand, if the generating station is 
to supply power to several collieries, or there are many large motors 
at a considerable distance from it, it may be advisable to choose a 
pressure Of 2,200 or 3,300 volts in the station. In very exceptional 
cases will higher pressures be re quired. | 

With such high pressures, от, in any case, overhead transmission 
above ground is preferable if the power station is any distance from 
the араќ. 

The arrangement and disposition of the generating plant neces- 
sarily depends upon whether it is, or is not, decided to drive the 
main winding gear electrically. . t 

The first electrical winding gears of any importance were supplied 
with dizect current, either directly from the generating plant or 
from storage batteries. " 

Several more effective methods than the use of a battery have 
been devised, and pat into use, but they all depend primarily for 
their success on the use of a heavy fly-wheel containing a large store 
of kinctic energy. ‚ 

The first consiste in the use of a direct-current machine coupled 
to а very heavy fly-wheel. By suitably arranging matters this com- 
bination can be made to regulate the demand on the generating 
plant under normal conditions within narrow limits, comparatively 
speaking. 

we alternative eystem consists in the use of what is practically a 
reversible booster system, the booster being driven by a separately 
excited motor and provided with a heavy fly-wheel. 

The whole combination is easily handled and controlled by the 


operation of а comparatively small rheostat, and the loeses are 


practically reduced to а minimum. 9 
The simplest method of utilising alternating current for winding 
is to connect an induction motor to the winding drum, either 


* Abstract of Paper read before the Rugby Engineering Bociet y, 
February 2nd, 1905. ` 


478 THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,426, Manor 24, 1905. 


directly orthrough redaction gearing, using simple rheostatic con- 
trol. Such a method is necessarily exceedingly wasteful. If the 
maximum power required exceeds 500 в.н.р. it will, in the majority 
of cases, be advisable to dispense with redaction gearing and couple 
the motor directly to the drum shaft, tha motor being designed to 
run at a tuitable low speed, say, from 60 to 40 rp.m. High fre- 
quency motors running at these low speeds are more expensive, and 
have amaller efficiencies and much worse power factors than low 
frequency machines of corresponding capacities and speeds. The 
control of large induction motore for this class of work is best 
effected by liquid rheostats. | 

The largest plant of this kind of which the writer has knowledge 
is one of the Société Oharbonnages de Grand Hornu, Belgium. The 
motor is supplied with current at 2,000 volts, and 23:5 cycles per 
recond ; ite maximum speed is 42 r.p.m., and the maximum winding 
speed is 517 ft. per second. The net weight of coal lifted is 
5,720 lbe., and the depth of the shaft is 546 fathoms, the total 
weight of coal raised per hour being 85 tons. A fiat rope is used 
and the initial diameter of the bobbin is 8 ft., the final diameter 
being about 24 ft. O in. А similar plant, though of some what 
greater capacity and with Koepe pulley, is installed at the Zeche 
. Preussen II. of the Harpener Bergbau A.G. Dortmund. This instal- 
lation is capable of raising 100 tons of coal per hour from а depth 
of 383 fathoms. Power is supplied at 2,000 volts, and 25 cycles per 
second. 

Means of equalising the demand on the generati: g plant are pro- 
vided by the methed of working patented by Herr Ilgner, of the 
Donner:markLiitte A. G. His arrangement consists of a motor- 
generator provided with a heavy fly-wheel, supplying direct current 
to the motor driving the winding gear, the whole of tbe control 
being effected by regulating and reversing the feld of the direct 
current generator of the motor-generator set. 

In this way a winding gear requiring a maximum of, say, 
2,000 B. H. . can be supplied with power іп tbe shape of a fairly 
steady load rangivg between, say, 600 and 900 в.н.Р. on the induc- 
tion motor drivin 
` the most favourable conditions, as regards the econcmy of the main 
generating plant. 

If cast-steel is adopted and the wheel made of a disk shape, the 
speed may be taken as 250 ft. per second, which may b3 regarded 
as а practical limit. Even with this speed, the wheel nay, for 
plants of very moderate capacitier, have а weight of 30 to 40 tons. 

A gocd example of this sort is the plant installed at the Zeche 
Matthias Stinnes, Carnap, Westphalia, which is capable of dealing 
with 100 tons per hour, and winds from a depth of 437 fathoms The 
winding gear is driven by two motors directly coupled to а Koepe 
pulley 19 ft. 8 in. diameter, running at 41 r. p. m. 

In this country winding engines are sometimes required to deal 
with as much as 250° tone per bour, from depths up to 800 fathome, 
and in such cases the mechanical difficulties which present them- 
selves are very great. 

In the case of large winding gears connected to a power station 
tituated very neár the shaft, the most economical] plan seems to be 
the installation of a separate engíre and dynamo for supplying 
current to the winding-gear motorr. Thie engine practically 
replaces the induction motor of thé Ilgner set described atove, the 
cther parte remaining the same. Econ mical as the Ilgner ccm- 
bination is, a considerable saving both in capital cost and working 
charges can be effected by the adoption of the above plan. 

An early installation of this character is to be seen at the 
Arnimsche Bteinkoblenwerke at Planitz, in Saxony. There are two 
equal winding ergines, each driven by a pair of direct current 
motors directly coupled to the drum sbaft and capable of raising а 
net load of 1,820 lb. from a depth of 121 fathoms. The hourly 
output of cach is 36 tons, and the winding gears are mounted directly 
above the shafts. 

Bteam engines for winding are usually non-condensing, and on 
account of the very intermittent and unfavourable conditions cf 
service, are most uneconomical. For large winding engines running 
under favom able conditions, it would not seem out of place to 
assume a steam consumpliion of 75 lb. per m P.-honr, reckoned on 
material raised. With a well-designed Ilgner plant, the correspond- 


ing figure would be 25 lb., but against this saving we have to put. 


the extra interest on the increased capital cost, and make a slightly 
larger allowance for depreciation and repairs, but, in any case, can 
expect a net saving of 30 per cent. of the workirg charges of the 
steam plant. 

Obviously, the most satisfactory arrangement can only be decided 
on with a full knowledge of all the workirg conditions. 

One of the principal applications for electricity in mines is to 
the driving of pumps. Ја all the earlier installations, the pumps 
were of the slow-epced reciprocating type with plunger speeds 
ranging from 70 to 100 ft. per minute, necessitating the use of a 
double reduction between the motor and the pump. 

The efficiency of such a pump is generally from 70 per cent. to 
75 per cent., 60 that a combined efficiency of 60 per cent. to 68 per 
cent, according to the capacity, may be lessonably expected. At 
the present time, it is possit le to obtain reciprocating pumps of the 
Expreer, or high-speed type, having very much higber efliciencies 
and running at such speeds that reduction gearing may be dispensed 
with, and the motor mcunted directly on the crankshaft. The 
speeds of such pumps range from 160 to 300 r. p. m., and their effi- 
ciencies may be from 75 per cent. to 85 per cent. according to size. 
Within the last three or four years, the use of high-iift turbine 


* The steam winding engine just installed at the New William- 
thorpe Colliery, in North Derbyshire, is easily capable of dealing 
with 3,000 tons of coal per day of 84 hours. The depth of the 
shaft is 548 yds, 
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pumps has increased considerably. These pumps have several 
advantages which recommend them for mining work; they run at 
high speeds; they have a continuous flow; the cost of excavating 
rooms and making foundations for them is very much less than for 
reciprocating pumps of similar capacity, and further, the discharge 
can easily be varied within wide limits by simple regulating valves 
fitted on the discharge pipes. Their efficiency is, however, smaller 
than that of the better class of reciprooatir g pumpr, and for ordinary 
sizes it may be taken as 70 per cent. to 76 per cent. Such pumps 
are especially suitable for connection fo three-phase inductiqn 
motors, and at the ordinary speed (about 1,450 r. p. m.) for coupling to 
50-cycle four-pole motors. The most suitable motor for this class 
of work is the so-called tquirrel cage type, the construction of which 
makes a bigh peripheral speed easily attainable. 

At the Zeche Viktor there are two pumps on the lower level, which 
deliver 1,500 gallons per minute to a height of 1,700 ft. From 
actual tests the efficiency of the whole plant, including generator, 
is 63 per cent., and the efficiency of the pamps alone 77 per cent. 

One of the earliest applications of the electric motor in collieries 
was for driving mechanical coal-cutters; since then, numerous 
improvements have been effected in this type of motor; but still 
they give considerable trouble. 

Recently, three-phase induction motors have been used for this 
class of work, but bave not proved entirely satisfactory. 

Direct current metors for coal-cutters can be constructed so that 
very little head room is required for the complete machine, in fact, 
the total height of some of the well-known machines on the market 
does not exceed 19 in., and where induction motors are used 
for driving these machines, it is necessary to use two motors, each 
of half the capacity required, for the diameter of a single motor 
would be too great. As the parts of mines where coal-cnttere are 
used are invariably the mott dangerous, the motors should be totally 
enclosed. The squirrel cage motor is better adapted for coal-cutting 
purposes than the slip-ring motor, for, by use of a high resistance 
winding, the maximum current the motor can take may be limited 
to such an amount that even if the cutter sticks, there will be no 
danger of the winding burning out. The maximum torque 
obtainable from both types of motor is about the eame. 

The subsidiary haulage, i. e., from the working face to the main 
roads, is generally effected by horses, but considerable saving could 
be made if they were replaced by small] portable single dram 
haulage gears driven by  electzic motors. Such motors would 
generally have to be of the slip-ring type with the starting resis- 
tances and switches immersed in oi]. Much underground haulage 
is done by endless ropes running at speeds from 1 and 11 to 4 
miles per hour. The machine driving а rope of this kind requires a 
large starting effort, which is best obtained by the use of a blip-ring 
motor and starting rbeostat. Haulage gears of the main and tail 
rope type which have to be frequently atopped and started, are best 
driven by motors of the slip-ring type. The controller should be 
similar in construction to an ordinary tramway controller, and 
should be fitted in a case filled with oil to a sufficient height to 
coverthe whole of the working contacts. ' | 

As regards the resistances themselves, it has been proved by 
experiments that there is no danger of any explosive gases being 
ignited, even should they be working at comparatively high tem- 
peratures. The danger, however, does not lie with the resistances 
themselves, but in the possibility of defects being developed which 
may cause a burn-out, and also on account of the possibility of the 
ignition of any coal dust. Resistances simply enclosed in cast-iron 
or o‘her cases dissipate heat very slowly. If, however, the cases 
are filled with oil, the capacity of the resistances for intermittent 
services can be at least doubled. 

Arc lamps and Nernst lamps are dangerous, and are therefore only 
used for lighting on the surface. The general use of water-tight 
fittings for incandescent lamps is to be recommended, also switches 
and fuses of a water-tight pattern. 

For three-phase alternating current, the best cable is the ordinary 
three-cored stranded cable with waterproof dialite or bitumen insn- 
lation, heavily braided and armoured overall. It has been found by 
experience in many mines, that the use of lead covering is noi 
advisable. 

Where large powers have to be transmitted down the shaft, it is 
advisable to install the cables in duplicate, and thus limit the current- 
carrying capacity and weight of each. These cables should be 
&trongly moored at the top of the shaft, and supported every 15 ft. 
by strong wood cleate. Bare cab!es have been used for this purpose 
in several cases, but have proved unsatisfactory. 

On account of its inability to resist tension, the armouring should 
not be of steel tape, but of galvanised steel or iron wire, and 
wherever it is recessary to use armoured cables, they should be of 
the threc-core type. For transmission along main roads, or in apy 
place where falls are likely, three-cored cables should be шед. If 
these cables are heavily armoured, there is practically no danger of 
their being cut through generally; if the pressure is sufficiently 
great, the cores will be aqueczed together, and the resulting short 
circuit. will cause the automatic switches controlling the circuits to 
open before any excessive temperature is reached. 

Where there is a possibility of the roof falling, cables should be 
hung clack, and so supported that, if necessary, they can be toin 
away withont being irjured. 

The system of distribution to be adopted underground will depend 
to a great extent upon the special requirements of the mine. 

In the majority of cases it will Le found advisable to transform 
the wh: la of the current required in the mine to a lower voltage at 
the bottom of the shaft, and to supply all the motors, exoept those 
of large size, in the immediate neighbourhood with low-tension 
current, and thus avoid the introduction of high-tension cables 
into the workings, The transformers themselves should be of the 
oil-cooled ty pe. = 
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AT the Leeds Assizes, on March 17th, Mr. Justice Ridley heard the 
case of Haller v. Barnsley British Co-operation Society which raised 
certain questions relating to the working of an electric lift. Mr. 
«У! addy appeared for the plaintiff; Mr. Scott For, K. C., and Mr. 
Compston appeared for the defendants. 
. The plaintiff was а boy employed by the defendants in their shop 
premises at Barnsley. For the convenience of customers the 
defendants had provided an electric lift running from the basement 
to the top floor. In October, 1904, the man whose duty it was to 
work and look after the lift went for his holiday; before his 
departure he explained the method of working the lift to the 
plaintiff, and to a man named Robinson. While the lift man was 
away scmething went wrong with the lift. Robinson and the 
plaintiff were asked ty the shopkeeper to put it in repair. It 
appeared that the machinery was in a small room near the roof. 
In order to start the lift it was necessary first to switch on the 
current, and the raising and lowering of the cage could then be 
regulated by a rope which ran through the cage. In order to reach 
the switch it was necessary to use a stick, the use of which had been 
explained to the plaintiff by the lift man. Neglecting this pre- 
caution, and also neglecting to have the brake on before he turned 
on the current, the plaintiff stood on a chair to reach the switch, 
with the result that when he turned on the switch the lift started, 
and his head was caught. He thus sustained injuries. The 
defendants alleged (a) that the plaintiff had been guilty of 
contributory negligence; (b) that the maxim Volenti non fit injuria 
applied ; (c) that he had obeyed the instructions of a man in 
common employment with him, for whom the defendants were not 
responsible. 
In giving judgement, Mr. Justice Riprzv said :—It is suggested 
the accident was brought about by the plaintiff's own careless- 
ness. I do not think that principle applies here, because the 
defendants employed him about the lift and allowed it to have his 
charge. I should not have come to this conclusion had it not been 
that Mr. Elliott, the defendants’ manager, agreed that the employ- 
ment was unsuitable for a boy of 16. It was true that the boy was 
not directly put in charge of the lift. It appears to have been 
intended to instract him in the duty of looking after it, but he had 
not been properly instructed. It seems to me that he was in charge. 


I thirk they pat a boy to work a lift which required a grown man 


to look after it. There is nothing in the defence of common 
employment. The injuries are not serious, and although a perfect 
cure has not been effected, he will probably be completely restored 
to health. I give judgement for £156 2s. 6d. 


OGDEN AND ЕмІтн v. Gas Liaat AND Соки Co. 


Tars case came before Mr. Justice Darling and a special jury in the 
King's Bench Division on Wednesday, March 15th. The plaintiffs, 
Miss B. M. Ogden and Mr. P. Abraham Smith, claimed damages 
against the defendants for personal injuries sustained through the 
alleged negligence of the defendant company. The defendants 
denied that they had been guilty of negligence. 

Mr. Olavell Salter, K O., and Mr. 
plaintiffs, and Mr. Danckwerte, K. C., and Mr. Vaughan-Williams 
for the defendants. 


Mr. блглтив, in opening the case, said that of late years there | 


had been laid down in London a series «f conduits for the 
telephones, and at short intervals along the pavements there were 
little boxes in which the conduits carrying the telephone wires 
ran. The object of these boxes was that those who had charge of 
the telephone cables could get down into the boxes and pull the 
cables through until they foand a fault and repaired it. Then 
there were mains ranning along which tupplied the pipes of the 
gas company, and what happened in this case, was that owing to 
a leakage in the gas pipes, a quantity of gas escaped, and filtered 
through and accumulated in those boxes. This gas was ignited 
with the result that there was a series of explosions, four of the 
boxes exploding. One after the other the heavy iron cases were 
blown up with gieat violence, and the two plaintiffs were some- 
what seriously hurt. The explosions tock place on October 15th, 
1903, at the corner of Giasshouse Street and Regent Street. It 
was in the box on the street corner that the explosion originated. 
The young lady was walking along Regent Street when there was 
suddenly a series of explosions, and she was knocked sensek ss. 
.Mr. Bmith, the other plaintiff, was passing at the time, and he 
was struck by one of the three covers. The question of injuries 
and damages bad been agreed, and the only question was as to whose 
the fault was for a lamentable occurrence of this kind. In regard to 
their statutory duties he thought the only question it was necessary to 
refer to was the duties which arose under Bec. 24 of the Gas Wo: ks 
Clauses Act of 1847 which imposed upon them certain duties 
when they received written notice (f the escape of gas. The Act 
provided that they shculd prevent such gas from escaping when 
they had received such notice. The question was whether the 
explosion was caused in consequence of the omission by the gas 
company to use all the care as provided by the Act. Before the 
explosions took place smells of gas in the neighbourhood had been 
noticed by the Post Office telephone officials, and on July 20th 
notice was given to the gas company. The company employed 
their searcher and indicator, but found no serious presence of gas. 
The evidence would be that at that time and for a considerable 
period before this explosion took place, there had been smelle of 
gas. The plaintiffs complained that the defendants should have 


of gas were discovered sho 


trison appeared for the 


known that there was а smell, and they ought to have done more 
than they did when their attention was officially called to the smell. 
If they done во the accident would not bave happened. 

Franz EDWARDS, а jointer in the employ of the Post Office, ssid 
he was repairing a fault in one of the lead cables in a box near 
Glasshouse Street when an explosion took place, which was fol- 
lowed by three others, He was using a blowpipe lamp at the time. 
In croes-examination, witness said that the box at which he was 
working had been opened every day for some time before the day 
of the accident. | | 

Gzonam Epwanp иет, sub-engineer to the Post Office, said that 
the boxes were fairly well ventilated. He thought that a small 
escape of gas would get out of the boxes, but to cause the lid to be 
ron Go the box there must be a large escape of gas present in 
the box. i 

Wu. NosLE, assistant superintendent engineer to the Post Office, 
said that odical examinations had been made of the boxesin 
the neighbourhood óf the 5 sínce the accident, and traces 

g tbere was a leak somewhere, and in 
July, 1904, another explosion occurred in two of the same boxes 
that exploded ín October, 1903. 

Plaintiffs’ case was concluded. 

Mr. DanokwnaTS, K.O., for the defendants, submitted that they 
were not guilty of any negligence, and that if they were guilty, that 
negligence was not the efficient cause of the accident, and that, 
therefore, according to the authorities, the defendants were not 
liable. He asked his Lordship to rule that there was no oase to go 
to the p. 

His LonpenrP said that, without expressing any opinion on the 
case, he would leave it to the jury to decide. 
The hearing was adjourned. š 


` On Thursday, the 16th inst., Mr. Danoxwznts, K.O., addressing 
the Court on behalf of the defendante, said the Post Office caused 
the accident, but the plaintiffs could not sue them ; the only people 
they could sue were the workmen. The learned counsel went on to 
explain that the joints and pipes could not be absolutely secure, but 
eaid he thought the evidence would show that the defendant com- 
pany had not been guilty of any negligence. There was no doubt 
that the gas was in the boxes, and that it found its way thither not 
through the pipes but through the sides of the boxes. 

Mr. JogmPR Cass, civil and consulting engineer, was called, and 
said he thought the methods used for locating gas in this case were 
the right methods. | 

Mr. G. F. L. FouraEn, distributing engineer to the defendant 
company, was also of opinion that the best testa possible were 
applied. It was clearly to the company’s intereat to prevent waste, 
and the men were given instructions to that effect. 

His Іоврвнір, in summing up, said he would like to know why 
the telephone boxes into which the gas found its way could not be 
ventilated. He had asked this question of one of the witnesses, 
and the only answer given was that lighted matches might be 
dropped through the ventilator. The jury had to satisfy them- 
selves whether there was a leak in the defendant company’s pipes 
or not; and, if so, what the defendants ought to have done when 
they found the leak. If the jury found that the defendants were 
guilty of negligence the latter had the right to say that the negli- 
gence must be the efficient cause and not the remote cause of the 
injury, the efficient cause of the negligence being that of the Post 
Office man. | | 

The jury returned а verdict for the plaintiffs. 

5 was no amount mentioned, as it had been stated that the 
mages had been agreed upon. 

His Говравнтр, in entering judgement for the plaintiffs, said it bad 
been given in evidence that the telephone boxes could be ventilated, 
and he hoped they would be. 

The jury endorsed this expression of opinion. 

On Friday, the 17th inst., a stay of execution, with a view to 
appeal, was granted. | 


Ввосон v. PorrmRizs Exzorrio Taactiox Co. 


AT the Staffordshire Assizes last week plaintiff, a collier, sued 
defendants to recover damages for personal injuries sustained 
through negligence. It appeared that last April one of the tramway 
wires broke, and the live ends were hanging down upon the public 
road, and plaintiff, who did not see them, came into contact with 
them, and he was badly burned in consequence. He had lost the 
use of his left arm and hand. It was stated that the broken wire was 
left 46 minutes before the damage was repaired. Evidence was 
given by Mr. О. E. C. SBAWFIBLD, the city electrical ineer of 
Wolverhampton, regarding the overhead work, and be said that he 
had examined the construction of the overhead wires at Longton 
as they existed а week or so ago, and he found that the short bridle 
wire had imposed upon ít the double duty of supporting the trolley 
and feed wires, and of acting as a pull off" or bridle wire. It 
was probable that the breakage would be contributed to by this 
additional strain. He was of opinion that the imperfect insulation, 
which led to the fusion of the wire concerned, ought to have been 
detected by periodical careful inspection of the line. In his 
opinion the insulation should be inspected weekly. 

Mr. Powa tu, for the defence, said that the tramway company had 
done all that they could do, and all that reasonable men could do, 
to ensure safety, and that what had bappened was one of those 
things for which no man was responsible. 

Other evidence included that of Mr. Franz HaToOH, the assistant 
general manager of the defendant company, who showed, among other 
things, that a new and improved type of insulation had been adopted 
in January, 1908. He thought there must be something in the 
atmosphere to cause arcing at the end of the bridle wire. 
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Mr. Н. M. Влүюва, consulting electrical engineer of Westminster, 
said that he designed and supervised the erection of the system in 
1898 and 1903. The best materials were employed, and proper 
tests were used. In his opinion the bridle wire broke through a 
fusion through arcing. Witness spoke to the utility of the bolts 
and insulators with which the wires were fitted. 

Witnees was questioned as to the atmospheric effect upon the 
wires, and be agreed they were subject to atmospheric action and 
accumulations of carbonaceous matter. 

His LoRpenurp said it would add а new terror to life if danger 
were created by overhead wires in a heavily laden atmosphere. 

Mr. POWNLL said he was much afraid they would all learn some- 
thing about overhead wires ere long, and they would eventually 
have to go underground. 

Mr. Sarnns raid that an inspection five or six times a year, to 
ascertain if there were any foreign matter between the porcelain 
insulators and the wires, in such a district as the Potteries, would 
be quite sufficient. 

Tho jury found for the plaintiff, and assessed the damages at £300. 


E 
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Poxox v. Ввоокив & Goss, Lrp. i 


"вів case again came before Mr. Justice Farwell, in the Chancery 
Division, on Friday, on a motion by the plaintiff to appoint a 
receiver and mansger in a debenture-holder's action. Mr. Wilkin- 
«on said the company was unable to pay wager, the gen had been 
cat off and three quarters’ rent was due. Mr. Cozens- Hardy said 
he appeared for the company. The managing director said the com- 
panv was not insolvent and the assets exceeded the liabilities by 
£2,161. Counsel asked that the matter should be referred to 
chambers, Rightly or wrongly, the suggestion was that the plaintiff 
was bringing on thie motion on behalf of his son who had been 
employed by the defendant company as a draughteman. His Lord- 
sbip said he would not put the company and tbe debenture-holders 
to any further expense. He would appoint plaintiff's nominee as 
receiver. 


AOETYLENE Qas AND ELECTRIO BuzLTING Co., Ілр. (Fzririow 
oy J. W. Hzywoop). 


THIS matter came before Mr. Justice Buckley in the Com ев’ 
Winding-Up Court on Tuesday, and in the result his Lordship dis- 
missed tbe petition on the ground of the amallress cf the creditor's 
debt (£26). He said it was not the practice of the Court to make 
winding - up orders for such trivial sums, although, of courte, there 
was jurisdicticn to wind up for smaller sums. 


А. Н. Mipwoop & Co. v. TH» Losp Mayor AND CORPORATION 
OF MANCHESTBB.' 


518 case came before Mr, Justice Lawrance and a special jury in 
the King's Bench Division on Monday, an action to recover the 
estimated lors of the plaintiffs’ stock-in-trade, which was destroyed 
by fire caused by the fusing of one of the Corporation's electrical 
cables. The plaintiffs alleged that the Corporation had laid their 
mains in such а way as to constitute a nuisance, and that the fire 
was caused by their negligence. The Corporation denied tbe 
allegations. 

Sir Edward Clarke, K. O., Mr. Bousfield, K.O., and Mr. Wocd 
Hill, appeared for the plaintiffs; and Mr. Fletcher Moulton, K.O., 
and Mr. J. W. Gordon for the defendants. 

Bir EDWARD CLABES, in opening the case, said that it involved 
very serious queetiong both of law and cf fact, the answers to which 
wculd probably lead to considerable discussions. The jury would 
nct be troubled with any questions as to the amount of damages, as 
they had been agreed at £677 4e. 6d., which was the amount the 
plaintiffs would receive if they were entitled to recover. The 
mains were laid by the Corporation under the authority of pro- 
visions] orders granted in 1890 and 1896 under the Electric 
Lighting Acts of 1882 and 1888, and the plaintiffs contended that in 
regard to the system employed in the streets of Manchester, as it 
constituted a danger to the premises of persors adjacent, the 
Corporation had been guilty of a nuisance, and were responsible for 
the loss incorred. The explosion occurred at 3.30 a.m., on May 
24th, 1903; part of the pavement was lifted up, га large stone 
broke in the door of a house opposite, and the fire which ensued 
destroyed nearly £700 worth of property belonging to the plaintiffs. 
It was clear that the explosion and subsequent mischief were 
caused by a defect in the cable. The learned counsel said that 
with a system like that at Manchester, where districts were 
connected together, and where if you had time you could isolate 
them, you could not effectively localise a fault until you had 
some indication of actual mischief having been done. Yon 
practically had no means of indicating the exact spot where the 
mischief was, until smoke was seen, and then it was impossible 
to prevent serious consequences. The other system was one in 
which fuses were used, and in which the fault indicated itself and 
the light was cut off. It was rightly said in the course of cor- 
respondence between the Corporation and the Board of Trade, that 
under their system it was impossible to foresee an accident of 
this kind. The plaintiffs’ case was that the defendants were 
responsible under the Act, quite apart from the question of 
negligence, but they further said that defendants when they estab- 
lished a system of tbis kind which involved this danger and was 
known to involve it, they were setting up a nuisance and endanger- 
ing the neighbouring property in a way they were not entitled to 
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do. He and his learned friend, Mr. Moulton, had agreed to the 
following questions being left to the jury :— 

1. Was the fire caused by the fusing of the Corporation's cable ? 

2. Does the system adopted by the defendants constitute a 
dat ger to persons having property adjacent to the mains? 

3. Is the method of localising feults by the burning out or smoke 
8 a reasonable and proper method, having regard to the risk of 

e 

4. When the defendants became aware of the fault did they deal 
with it for the purposes of preventing fire in а reasonable and* 
proper manner. 

Mr. Tuomas JosueH (босан, electrical engineer in the employ of 
the Corporation from June, 1902, until February, 1904, said it was 
reported to him on the afternoon of May 23rd, that there was some- 
thing wrong with the electric light at the Crown Hotel, Fountain 
Btreet. He found that there was a considerable leakage of 
current somewhere and ordered further preesure to be applied. The 
fault developed about midnight, and at 3.30 a.m. there was a serious 
explosion and fire. 

Cross-examined : There was nothing in the log-book to indicate 
trouble before 1.30 a.m. What happened up to that time did not 
indicate anything serious—merely the light going in and out. 

Re-examined: The Manchester newspapers made a very heavy 
demand on the electric light, but this, being a Saturday night, the 
demand was much less than usual. Prior to 1.30 a.m. the indications 
of trouble were capable of satisfactory explanation, but after that 
hour it was quite clear that there was miscbief. The load was kept 
up, the natural consequence being that the fault would be burned 
out. The smoke seen by the constable indicated where the mischief 
Was. 

Mr. A. L. TAILOR, M. I. C. E., electrical engineer to the Royal 
and the Liverpool, London and Globe Insurance Companies, said 
he had bad considerable experience with reference to the designs 
of street mains, service connections, &c., and had been for a long 
tine past engaged in inspecting that kind of work. He had 
examined the scene of the Fountain Street «xplosion, and found 
that the fire had travelled inwards from the Corporation’s main. It 
was probably spread by the melting of the gas pipes in the base- 
ment. At that time the Manchester e stem was а single one, all the 
districts being linked up together. He believed that Manchester 
had since adopted the system of dividing the mains network up 
into a number of sections. The system of linking up was neither 
usual nor right fors place the size of Manchester; he had never 
known it ust d іо a place of such a size. If the fault had occurred 
at Liverpool, it would only have been necessary to turn out an srea 


of 1,000 lan ps The burning-out process had been frequently used 


at Manchester. 

Continuing, Witness stated that the extra pressure put on to 
keep up the supply of electricity, developed at the point where the 
fault was а sort of electrical furnace. 

His LokpsRHE: It is admitted that it was the intention to burn 
the fault out —That is the only way it can be done. 

Mr. Mouton: We are obliged to keep up the pressure. 

Replying to further questions, WrTNESS etated that the detection 
of faults in Manchester was frequently being made through the 
appearance of smoke. He had known other instances of faults in 
the mains beingicommunicated to houses in Manchester. It was 
obvious that the Manchester system of dealing with faults involved 
risk to property, and the risk of fire was considerably increased by 
the practice of putting on additional machines to keep the 
pressnre up. 

Is this Manchester system of electric lighting one which involves 
danger to people baving property in the streets where the main 
runs ?— We consider so from our practical experience. . 

Is it reasonably practicable to carry out this system of electric 
lighting without this damage ?—Yes, it is possible. Liverpool bas 
been running a system 10 years longer than Manchester, and tte 
mains bad been on fire, but there had not been а single case of tbe 
fire spreadirg inside premises. If а fault occurred in Liverpool, it 
only involved inconvenience to a small area of 1,000 lampr, which 
were put out while the fault was being remedied. Ia the sane 
circumstances the whole Manchester area would be affected, and 
tbe “ш system of remedying a defect could not be commercially 
possible. 

Cross-examined : In hís opinion, Liverpool and Manchester were 
the two extremer. He did not know another case in which the 
areas were divided up as they were in Liverpool. knew that 
the provisior al order required that the system should approved 
by the Bard of Trade. He did not think that the Manchester 
tystem was in accordance with the Board of Trade regulations, 
either in respect of the wholesale joining up or the taking of pre- 
cautions to prevent fire spreading to buildings. No action was 
teken by the insurance companies in the other Manchester cases he 
had referred to. 

In reply to further questionr, the WirNxzsS admitted that up to 
1 o'clock on the morning of the accident the Corporation were 
working well under the figure as to leakage which the Board of 
Trade stipulated as to tke danger limit. In bie view, when the 
leak waa discovered the work ought to have been stopped. Assum- 
ing it was neces:ary to go on, what was done was right and proper. 
He did not find fault with tbe device used for linking up, but with 
the wholesale system of linking. Ia the two other cases he had 
mentioned, the Corporation admitted that the fires arose in their 
mains. 

Re-examined : The Board of Trade left it to the discretion of tbe 
Corporation ав to which system they adopted. It was not necessa y 
to burn down houses to keep up & standard pressure when & fault 
occurred. If the defect could be localised and isolated as in Liver- 
pool, there would be no necessity to put on additional machines to 
maintain the pressure. 


— 
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Mr. W. W. REYNOLDS, a һовіег, of Manchester, said that on 
November 20th, 1902, there was an electric light explosion in ihis 
cellar, and the Corporation paid the damage. | 

Mr, Evan RonznrS, a tailor, of 10, Cross Street, Manchester, said 
that two electrical meters exploded in his cellar on April 17th, 1902, 
and the Corporation paid £101 damage. 

On Táesday morning Mr. MoótLTON opened the case for the 
defendants, and the hearing was continued on Wednesday and 
yesterday. 

(To be continued. ) 


BUSINESS NOTES. 


Installation Contracts.—Messrs. John Collier & Co., 
of Manchester, have recently secured an order from the Manchester 
Ship Canal Co. for switchboards, feeders (over 20 miles lead and 
paper-oovered cables in earthenware ducts) for power and lighting, 
with 86 arc lamps on steel poles, &c, required at their new Dock 
No. 9 in cowse of construction. This is the third consecutive 
contract for this company, the two previcus ones being in connection 
with Dock No. 8, and completed in 1902. Théy have also received 
the following contracts: | : 


Manchester Corporation for switohboards and wiring for ing at the 
Btuart Street generating station with approximately 60 ато and 250 inoandescent 
electric lamps; Phoenix Fire Office for lighting their new buildings at Leeds: 
Cheadle Asylum for extensions to feeders (solid system paper and lead- 


onvered cables) and wiring for new chapel. This is the fourth consecutive 
contract for this institution, i 


Quick Work.—On Saturday, February 25th, Messrs. 
Isaac Storey & Co., ot Manchester, received an order by wire for an 
auxiliary condenser of 900 fd. ft. required by a large ship- 
building company. Delivery was to be made by Monday, 
March 13th. The Daily Mai! says that tbe firm bad no finished 
parts of any description in stock fcr this work, and had to make the 
whole condenser from raw material; but they managed to deliver 


the condenser on Friday, March 10th, three days eslier than 
required. | 


„Ajax“ Motor Switches,—We have seen a sample of a 
new ironclad motor switch styled the Ajax,” manufactured by Messrs. 
Parmiter, Hope & Co „Hulme Electrical Worke, Manchester, which 
has been designed to meet the demand for a reliable motor switch 
at a low cost. The switch is of the double-pole Н type, mounted 

on slate in a strong cast-iron case, with removable cover, and has a 
very quick break. The contact brushes are made of phosphor- 
bronze, and thorough contact is ensured without “dragging.” The 


leading-in holes are bushed with wood. The switch is strorgly 


Trade with Australasia — The Commercial Intelligence 
Oommittee of the Board of Trade has decided upon the early 
dispatch of a commercial mission to Australia and New Zealand 
on lines generally similar to the missions which have been under- 
taken in recent years to South America, South Africa, Siberia and 
Persia, aud has appointed Мг. R. J. Jeffray to conduct the mission. 


. Trade Announcement.—The businesses of Messrs. 
Mann, Egerton & Oo., of 5, Prince of Wales Road, Norwich, 
Messrs. G. N. C. Mann & Oo., of 5, Bank Plain, Norwich, and 5, 
Waveney Road, Lowestoft, and Meesrs. Hall & Hackblock, of 1, 
Arcade Street, Ipswicb, electrical engineers, Бате been amelgamated 
and merged into a private limited company under the atyle of 
Mann, Egerton & Co., Ltd. | 


Dissolutions and Liquidations.—Creditors of е 
Thunderbolt Patent Governor Oo., Ltd., should send particulars of 
their debts or claims, &o., to the liquidator (Mr. G. B. Nancarrow, 
Royal Exchange, Middlesbrough) by April 13th. 

Messrs. C. W., J. A, and E. J. Günther (W. Günther & Sons, 
Central Engineering Works, Oldham) bave dissolved partnership. 
Debts, &c , will be attended to by J. A. and E. J. Günther, who will 
continue the business under the old style. 


Piping for Abroad.—Messrs. Aiton & Oo., of Willesden 
Junction, have recently exported the followirg complete pipiog 
installations for lighting and power stations:—H.M. Dockyards, 
Gibraltar and Simons Вау; the Harbour Board, Bast London; the 
River Plate Electricity Supply Oo., Tucuman; and the Hyderabad 
Deccan Co., Oosman, and they have in hand installations for the 
India Office, Ishspur Small Arms Factory, and the Crown Agents 
for the Colonies, Lagos. These installations, we understand, are all 


- carefully laid out here for inspection and measurement, and are then 


marked so that there may be no trouble in erection on site. In the 
case of H.M. Dockyard, Gibraltar, Messrs. Aiton sent out their own 
men to erect the pipes. The firm's experience has been that the 
small extra cost entailed in laying out and marking is more than 
repaid by the saving in tronble in erection, ss this would be a very 
serious matter abroad, where facilities for making alterations to pipes 
are usually non-existent. | 


Colliery Plant.—The Hucknall Torkard Colliery Co., 
Ltd, near Nottingham, have just placed an order with Mr. P. J. 
Mitchell, of Queen Victoria Street, E.O., for a 130-x.v.a. turbo- 
generating plant for use in connection with Prof. Rateau’s patent 
exbaust utilisation system, the accumulating maes in this case being 
formed of old rails enclosed in a boiler shell. This plant, we are 
told, will be the first of its kind to be laid down in a British 
colliery. 

The “Ediswan” Pull Button Switch.—The Edison 
and Swan United Electric Light Co., Ltd., Queen Street, H. O., have 


recently placed on the market an entirely new departure in pull 
switches. The construction of this new type of switch has been 


." AJAX Мотов BwiTCH. 


made, and shonld prove very suitable for its purpose, especially 
whereit might be subjectcd to rough usage. Messre. Parmiter, Hope 
and Co. supply the switch with a fuse in the same case, but do not 
recommend this arrangement for use on circuits above 250 volta. 
Above this voltage, and for circuits up to 40) and 500 volts, the 
company supply suitable cut-outs, styled the “ Ajax” motor fuses ; 
the terminals ‘are mounted оп a slate base and enclosed in a 
cast-iron asbestos-lined case, and the break is 6 in. long. 


France.—La Compagnie Electrique du Secteur de la 
Rive Gauche de Paris reports а profit of £89,308 for the last 


financial year, as compared with only £41,936 in the precedirg 12 , 


months. 


Natal.—The value of the imports of electrical fittings 


into Natal during last year is returned at only £34,000, ascompared 
with £60,000 in 1903. 


Exports of British Electrical Machinery.—A satis- 
factory improvement appears to be taking place as regards the 
exportation of British electrical machinery. The shipments last 
month attained a value of £48,089, which brings the total for the 
first two months of the year to £120,242, as against only £63,792 in 
the corresponding period of 1904. 


Eprwan PULL SwrTCH. 


previously described in our columns, but an adaptor has now been 
provided whereby, on a cord being pulled, a circuit is made on the 
first pressure of the button, and by а second pull the circuit is 
broken, or vice versa; thus the on and off positions can be actuated 
by one cord only. The advantage of this will be readily perceived, 
and the illustration shows the arrangement adapted to a switch for 
use on a ceiling. It should be very suitable for offices, warehouses, 
&c., and will not necessitate the running of wires and conduits in 
places where they might prove objectionable. | 


London.—The L.C.C. has acquired a 12-H.P. petrol 


motor - car from a Scotch firm for use as an emergency wagon. 


Rateau Regenerators.— We understand that the Steel 
Co. of Scotland, Ltd., has just placed a contract with Mr. P. J. 
Mitchell, of London, for a complete installation of Rateau patent 
exhaust accumulator regeneratore, together with necessary turbo- 
generating plant, condensers, cooling tower, &c. The plant will 
regenerate exhaust steam from one cogging mill engine, опе finishing 
mill engine, and four large steam hammers, and will eventually, 
when the second unit is installed, provide the works with 
1,300 m.H.P., without any increase on the present fuel costs. The 
first unit is now on order, together with condensing plant large 
enough for the complete installation. 
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Automatic Earth-Testing Device.—A few weeks ago 
we published a description of an automatic testing apparatus 
recently brought out, and this has led to the unearthing of a device 
patented 15 years ago by Mr. R. J. Wallis-Jones, in conjanction 
with Mesers. Woodhouse & Rawson. The apparatus, which is illus- 
trated herewith, was successfully used in connection with self- 
contained installations, giving w of undue leakage at any 
time of the day or night. Referring to the diagram of connections, 
4 is a clockwork arrangement which rotates the drum в through the 
spindle c at any predetermined speed. The drum B, which is per- 
manently connected to earth by the rubbing contact s, carries three 
studs, which come into contact with contact springs consecutively. 
One stud, D, makes contact with both of the said contact springs a 
and н af the same time, thus connecting them together; the stud m 
comes in contact with the contact spring a only, and in the same 
way > comes into contact only with the contact spring н. d is con- 
nected through an electro- t 3, ап incandescent lamp x, and a 
fuse x to the positive of the electric light'circuit, and in the same 
way н is connected through another electro-magnet г, an incan- 
descent lamp x, which barns equally bright in seríes with the lamp 
K, and through a fuse y to the negative pole of the eleotric light 
cireuit. The electro-magnets J and L actuate a tongue o, which com- 
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pletes a local bell circuit в, when touching either of the contacts P 
ото. It will be seen that as tho drum в rotates, the stud p makes 
electrical contact with the contact springs @ and m, thus putting the 
lamps x and м in series, and at the same time putting the middle 
of the lead between the lamps to earth through the contacts. If 
the insulation is perfect both lamps will burn with equal brilliancy 
but supposing the insulation on either lead is defective the lamp on 
that lead will burn with less brilliancy than the other; also there 
being more current through one of the electro-magnets J or L, the 
tongue o will be attracted to one of the stops р or Q, completing the 
local bell circuit в and giving warning of the defective insulation. 
Then as the drum в continues to rotate the stud р passes the con- 
tact springs c and H, and the leads are tested separately to show 
distinctly in which lead there is a deficiency of insulation. The 
stud в coming into contact with the contact spring a, puts to earth 
the positive lead through the brush s. Provided there is no leak 
on the negative there will be no current through the lamp м, and it 
will not be incandesced ; but if there is a leak the lamp lights up 
and the bell is rang by attraction of armature 0; in the same way 
on the further rotation of the drum в the positive lead is tested by 
the stud 1 coming into contact with the spring н and earthing the 
negative lead. In the same way a static voltmeter or electro- 
meter could be used in conjuaction with the automatic connection 
for making contact. 


Book Notices.— German Technical Words and Phrases, 
By С. A. Thimm and W. von Knoblauch. London: Marlborough 
and Co. 1904. Price 2e. 6d.—This is one of the Marlborough 
Series of foreign technical manuals, and purports to be an English; 
German and German-English dictionary of technical and business 
terms and phrases. Terme belonging to new and important 
industries have been included, and every effort made to ensure that 
the volume is up to date." Во вау the authors; we can only 


our regret at our inability to share in their appreciation of their 


work. As regards mechanical and electrical engineering—especially 
the latter—the volume is worthless. Of 30 German words which 
we sought, common engineering terms, fewer than one-third were 
included, and electrical terms are still more scarce. Such words as 
caterpillar, partridge, billiard cue, and curry powder, are inter- 
spersed amongst quarantine, discount, pile-driving, milling-tool, &c. 
We do not know what class of readers will find this book useful. 

" Imperial Preferential Policy." By C. Bright. London: P. В, 
King & Bon. 1s. 


" Report on Tem ents on Field Coils of Elec- 
trical Machines, carried out at the National Physical Laboratory. 
Report No. 19 of the Engineering Standards Committee. London: 
Crosby Lockwood & Bon. 58. net. | 

* British Btandard Specifications and Sections of Flat-Bottomed 
Railway Rails.” Report issued by the Engineering Standards 
Committee, No. 11. London: Crosby Lockwood & Воп. 
10s. 6d. net. 

* Technical Instruction in Germany: Bupplementary and Mis- 
cellaneous.” Diplomatic and Consular Reporte issued by the 
Foreign Office. London: Wyman & Sons. 4d. 

" Repetitorien der Elektrotechnik,” edited by Alex. Kónigs- 
werther. Vol. III.  Gleichstromerzeuger und Motoren, von 
W. Winkelmann. Hanover: Gebrüder Jünecke. М. 3.40. 

The Engineer’s Year-Book. By H. R. Kempe, M. Inst. C. E. 1905. 
London: Crosby Lockwood & Bon. Price 8s.—This is the twelfth 
year of publication of this well-known reference book, which gets 
fatter every year; since the book was first issued, the number of 
pages has increased from 596 to 950. Numerous alterations and 
additions have been effected, especially in conneotion with the 
sections on tramways, railways, and electrical engineering; and 
abstracts of some of the reports of the Engineering Standards Com- 
mittee have been incladed, by permiesion, the latter forming 
an important feature of the new edition. Detailed reference to the 
oontents is hardly called for; those who know the book need no 
assurance of its value, while those who don't know it, ought to see 
that they get it. 

Arc Lamps, and How to Maintam Them. By H. Smithson and 
E. В. Sharpe. Second edition. London: В. Rentell & Co. 1905. 
Price 1e.—Since we noticed the first edition of this little 
five years ago, the authors, as they point out, have found their task 
by no means lightened by the remarkable increase in the number of 
makers of arc lamps, especially in connection with miniature and 
singly-enclosed arcs. The book is intended for the use of the con- 
sumer, and is, therefore, written in the “popular” style. 
Unfortunately this is too often the inaccurate style, and while the 
Board of Trade unit is no longer identified with the kilowatt, the 
authors still speak of “ watts per hour," a phrase no less objection- 
able. We are pleased to notice that most of the other defects to which 


we drew attention, have been rectified, and in particular that a 


namber of illastrations have been inserted, in some cases ahowing 
the internal mechanism of the lamps; the latter, we may add, is 
vastly more important than their mere external appearance. The 
phraseology is simple, if somewhat crude, and the advice 
given to the user is generally commendable. The anthors are 
hardly jastified in calling the oldest form of electric lighting “ this 
comparatively new source of light,” but this does not affect the 
value of the work to those for whom it is intended. We think, 


however, that a great improvement might be effected by careful 


editing. | 

We have received from Messrs. Thomas Nelson & Bons, parts Nos. 
1,2 and 3, of Harmsworth’s Encyclopedia. It is intended that the 
work shall be completed in forty fortnightly parts, which are to be 
published at 7d. each. We should think there is every prospect of 
there being а very large demand for this work of reference from 
numerous. classes of the public who are unable to afford the more 
expensive encyclopediss. The eight volumes will contain 50,000 
articles, many of them illustrated. 


Catalogues, Lists, &c.—An illustrated card has come 
to hand from the Brivis AoccuMULATOR Co. Lrp., Parliament 
Mansions, Westminster, S. W., relating to their batteries for central 
station use, &c. 

We have received an illustrated pamphlet from the PEARSCN 
Finn ALARM, LTD, 62, King William Street, E.C., dealing with 
their automatic system of alarm. The apparatus is thermostatic 
and comes into operation upon the existence of undue heat. It is 
described in the booklet; Press opinions and many testimonials are 
included. 

The Sum Breorsicar Co., Lrp., 118—120, Charing Cross Road, 
W.O., have sent us а new list of their arc lamps and 
accessories. New arc lamp couplings for indoor and outdoor use 
are also illustrated and described. | 

Mxzesns. EnnxksT Е. Mor, Lro., Greenland Place, Camden Town, 
N.W., have issued a new list relating to measuring instruments of 
both sector and illaminated round dial type for continuous 
current. 

We have received a price list of enclosed arc lamps manufactured 
by the Brocgıs-PEeLL Авс Lamp, Lro., 60, Worship Street, Е.О. 
Prices for spare parts, &c., together with instructions for installing, 
trimming and cleaning the lamps, are also given. 

From Messrs. Vickers, Bons & Maxim, Lrp., River Don Works. 
Sheffield, we have received a copy of Bec. 1 of their new catalogue, 
which deals with continuous-current constant-speed electric motors. 
A general specification relating to these machines is included, 
and also tables of dimensions, &c. 

Messrs. BUTCHEB & Co., 148, Edmund Street, Birmingham, bave 
sent us pampblets which relate to their various transfers. The 


- firm supply translueent window signs for window advertising in 


tramcars, and at the present time are making a speciality in transfers 
for electrical engineers. They keep in stock a selection of standard 
lettering in gold and colours for transferring to fuseboards, 
indicators, machinery, and the like. 

The BruPLzx BrEREL Сохротт Co., Lro., Norfolk Street, W.C., and 
Birmingham, have issued yet another small booklet drawing 
attention to their fittings and accessories. 

A copy of a new installation list of generators and motors supplied 
to engineering firms, shipyards, railways and dockyarde, has come to 
a from Messrs. J. H. Ногмев & Co., Portland Road, Newcastle- 
on- ne. 
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From Mzssms MaTrHEWS & Yares, Cyclone Works, Swinton, 
Manchester, we have received a copy of a new illustrated pamphlet 
they have just issued relating to their well-known Cyclone fans for 
induced draught to steam boilers. 


Mzssrs. PARMITER, Horm & Co., Hulme Electrical Works, Man- 
cheater, have sent us a neat cloth-covered, file-type copy of their 
new price list. It illustrates most of the company’s principal 

manufactures, among which we notice closed and open type arc 
` lamps, various types of main switches, and patent water and gas- 
tight ironclad switches. 

We have received from Messrs. BaudHAM & Co., London Street, 
Reading, a copy of their price list of flame and other arc lamps and 
accessories. The company state that they will be pleased to send 
a circuit of their flame lamps for free trial. 

The LivERPOOL. ELzEOTBICAL CABLE Co., Lrp., Vauxhall Road, 
Liverpool, have issued a new list, in which, in accordance with 
the practice of most other makers who have lately revised their 
prices, are included prices and particulars of a class of cable (non- 
association) which the company is now manufacturing to meet 
competition in the market. These cables will be insulated with a 


lower grade rubber, but the copper will be of the usual high 
conductivity. | 


From Мэизәвв. MarHER & Рглтт, LTD., Salford Iron Works, — 


Manchester, we have received а copy of the third edition of their 
catalogue of dynamod for small outputs, which has now been 
extended by the addition of three new sizes of machines to cover 
outputs up to 100 Kw. 

A catalogue is to hand from Messrs. Pero & RADFOBD, LD., 
55—57в, Hatton Garden, E.C., for the new season, containing а 
large range of ignition accumulators of every size and type, to meet 
the requirements of motor vebicles. Special batteries, suitable for 
electric lighting, are illustrated and priced, together with 
interior and exterior fittings suitable for cars &c., also com- 
pound and magneto sparking plugs. There are numerous other 
accessories throughout the list, Which are of interest to motoriats. 


Change of Address.—The British Electrical Trade 
Supply and Bitumen Co. are removing their offices from 20, 
Bucklersbury, E.C., to the works—Oanal Bank, Trundley Road, 
Deptford, В.Б. АЦ communications should be sent there from 
to-morrow, 25th inst. 


The British Motor-Boat Club.—This club, which was 
recently formed to advance and encourage motor-boat racing, and 
the development of the motor-boat movement, and which has a 
membership of nearly 100, is now at work arranging fixtures 
for the current year. А motor-boat event is to be arranged for 
every important regatta in Great Britain and Ireland. The club 


committee is a very strong one. The temporary address of the club 


ie 9, Arundel Btreet, Strand, W.C. 


„Telac.“ —Messrs. J. H. Tucker & Co., of Birmingham, 
announce that they have registered the word Telac,“ as their 
trade- mark for all Tucker Electric Lighting Accessories. 


New Main Switch.—Messrs. F. W. Heaton & Co., of 
Sidmouth Street, Salford, have brought out a new double- pole 
“ Triumph " switch for high voltage circuits, which is provided with 
&long quadruple break, very quick in action; the porcelain centre 
is one solid block, and, with the switch base and cover, is made of 
the best English porcelain. The switch is actuated by a hand wheel, 
which makes it exceptionally easy to turn, All the parts are inter- 
changeable. The switch can be enclosed in a water-tight cast-iron 
case if desired. 


Flaxite Soldering Paste.— From the Auto-Controller 
and Switch Co., Simplex Works, Vienna Road, Bermondsey, S. E., 


we have received a sample tin of this flux, and also a piece of cast- 


iron, on which a very neat and tigbt joint has been made, together 
with a piece ot Compo pipe soldered on a piece of copper strip. 
By its use, we are informed, almost any metal, including cast and 
wrought-iron, copper, lead, sinc, brass, &c., can be soldered and 
tinned. The company claim that with it lead or compo-pipe can be 
jointed without the use of solder ; 16 will not corrode. 


Water Softening Plant.—Messrs. Mather & Platt are 
just completing a large water-softening plant (20,000 gal. per hour) 
for the Great Western Railway, 


LIGHTING AND POWER NOTES. 


Arbroath.—A deadlock has been created at Arbroath, 
where, after a year’s negotiations in regard to the electric lighting 
of the burgh, the Empire Electric Light and Power Co. has intimated 
to the T.C. that it is not prepared to go on with the scheme. The 
Council desired the company to pay over £750 as the price of the 
prov. order obtained by it a year or two ago. 
transferred to the company on payment of this sum, which was to 
be retained by the Council in the event of the company failing to 
satisfy the B. of T. that it was in a position to discharge the duties 
and obligations which would be imposed by the order and the deed 


xd transfer. The company has refused to pay the £750 on these 
ms. 


The order was to be 


Australia.—MxrsouRNE.—The office of the Age news- 
paper has been equipped with electric motors throughout, in place 
of the steam power hitherto used ; 32 motors have been installed, 
the largest being а 70-н.р. compound-wound variable-speed machine, 
and the whole 32 aggregating 220 н.р. The energy is supplied from 
the city mains at a pressure of 460 volts, and the motors are directly 
geared to the machines they operate—presses, damping machines, 
linotype machines, &c. Messrs. Noyes Bros., а local firm, carried 
out the work of substitution without interrupting business.— 
Australosian Hardware and Machinery. | 


Barnsley.—A loan of £4,403 for extensions at the E.L. 
works has been applied for by the T.C. 


. Bath.—A meeting of a portion of the ratepayers was 
held at the Guildhall last week, to protest against the mismanage- 
ment" of the electric lighting und . We trust for the 
city’s credit, that the speakers were not representative of tho rate- 
payers of Bath as a whole. 

Baildon.—4A resolution was recently moved at the D.C. 
meeting, that application be made to tho B. of T. for a provisional 
order to authorise the Council to supply electricity within the dis- . 
trict, for all purposes, including power and lighting. 


Bridguorth.— The syndicate seeking E.L. powers in the 
district having agreed only to lay through cables in the town, not 
to supply energy for use within the borough, and not to construct 
a generating station in the borough or in the adjoining parish of 
Oldbury, the T.C. has withdrawn its opposition to the Bill. 


Brockenhurst.—The Lymington R.D.C. has decided to 
ive consent to the electric lighting order for Brockenhurst and 
ton being applied for by Messrs. Ohristey Bros. 


Buenos Ayres.—The Civil Appeal Court has confirmed 
the sentence of the Lower Court in an action brought by the muni- 
cipality against the German Electric Light Co. to recover the tax 
of 5 per cent. on the gross receipte obtained from the sale of energy 
to the tramway companies for the years 1899 to 1902. The com- 

y maintained that, as it sold the energy within the power 
house, it was not liable for the tax, as it did not make use of 
the subsoil for the cables, these belonging to the tramway com- 
ponies. The amount claimed was $25,363 gold.—Review of the 
River Plate. 


Burnley.—The Electricity Committee has decided to 
purchase more plant, which will comprise a 500-xw. generator, 
boiler and condensing plant. 


Bury St. Edmunds.—The electrical engineer (Mr. L. 
Paton Greig) has prepared a special report on the costs and revenue 
of the street lighting. He states that last year there was a loss of 
£134 on the public lighting; the total works cost per unit sold was 
1'834., and the public lighting revenue was at the rate of 1°59d. 
The cause of the loss is explained as follows:—In consideration of 
a loan of. £2,500 from the Corporation to the Gas Co. free of 
interest (which meant a loss of a least £75 per annum to the town, 
and which should have been added to the cost of the street light- 
ing), the Gas Co. supplied the street lamps at cost price (about 
35s. each). It was o that the E.L. department 
was to be paid at the rate of 2d. per unit, but it has never had 
more than the price paid per post, for the gas, notwithstanding the 
fact that a large amount of capital bas been spent for street lighting. 
The price of 358. per post was fixed at a period when, during 
moonlight nights, only corner lamps were lit, whereas at present 
all lampsare alight every night. Where extra lampsare sanctioned 
by the Corporation, Mr. Greig suggests that the capital cost should 
be borne by the Corporation as a body, and not charged against 
the E.L. department; in many cases extra lamps have been 
erected. Thecapital charges practically absorb the 35s. per annum, 
and thus leaves no payment for the consumption of electricity. 
The cost of lighting 321 street lamps by gas was £576, with a total 
of 5,136 0. f., corner lampe only being lit during the moonlight 
nights. The cost of lighting 14 aros and 407 incandescent 
lamps was £947, with a total of 24,000 c.P., all lamps being lit 
every night throughout the year. The matter has been referred 
back to the Finance Committee. | 


Canada.—Sypney, N.S.—The municipal authorities have 
decided to borrow $60,000 to bnild and equip an electricity works 
for the town. 

VicroRL, B. O.—A scheme is on foot for extensions to the 
Council's electricity undertaking. It has been approved in Com- 
mittee to borrow $11,000 to provide the following:—A new gene- 
rator, at a cost of $2,940; one exciter, $145; switchboard, $305; 
three transformers, $1,800; 150 arc lamps, $4,500; other purposes, 
$1,310. 

Tononto.—The city engineer recently estimated the cost 
of installing a municipal electric lighting plant, with alternating 
supply for 1,500 aro lights at $638,000, which includes buildings, 
but not land. If power were obtained from Niagara Falls, the cost 
of lighting to the city, would be $475,000. 


Clonmel Asylum.—It has been decided to light the 


asylum by electricity and to adopt a scheme drawn up by Mr, Law- 
esa, of Dublin. 
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Cleethorpes.— In regard to the lighting of the town by 
electricity, a number of offers have been made to the U.D.C. by 
private companies, but it has been decided to leave the Elec- 
tricity Committee to tiate with the tramway company with a 
view to the latter re g control of the power station for about 
five years, On the Committee's recommendation, the Council has 
resolved to obtain Mr. О. B. Vesey Brown's opinion on the question 
of electrical supply, and also whether he would advise Nernst or arc 
lamps for street lighting. 


Chorlton.—The B. of G. has decided to have the electric 
light installed in four new blocks which are being added to the 
Withington Workhouse. 


Dublin.—The report of the Estates and Finance Com- 
mittee on the estimates of receipts and expenditure for the year 
ending March 31sf, 1906, was recently considered by the City 
Council, and the discussion that ensued on electric lighting matters 
is worth mention, when considered in conjunction with the recent 
letter which the L.G.B. wrote regarding the undertaking. Of 
course, the figures dealt with were not upon actual results. The 
chairman of the Electricity Committee was congratulated “ upon 
the success of the scheme— it was to his credit that they were now in 
such a satisfactory position.” This year the rates will not have to 
provide one penny to carry on the electric lighting of the City; 
last year they were called upon for a sum of £14,338. We hope 
that the electric lighting scheme may prove a success for the rate- 
payers and that this next year a credit balance may be obtained. 


. Frome.—Messrs. Edmundson's Electricity Corporation 
opened, under the auspices of the local subsidiary company, an 
electrical exhibition at the Market Hall last Monday, the intention 
being, as usual, to hand the proceeds over to local charity. The 
electricity worka were opened in July last year with a total con- 
nection, in equivalent 8 c.P., of 3,050 lamps, and the number to date, 
including spplications for 2,000 not yet connected, amounts to 
20,000 8-с.р. lamps. 


Gas v. Electric Lighting for Railways,—From the 
Great Western Railway Magazine we learn that a discussion took 
place at a staff debating society meeting last month on the relative 
merits of electricity and gas for the lighting of railway trains and 
premises. Mr. E. C. Riley spoke in favour of gas, and Mr. G. P. 
Clifton for electricity. The latter very clearly demonstrated the 
advantages which electricity attains over gas in yard, signal, and 
train lighting. As regards the latter, we give this week elsewhere 
in the Rxvinw particulars of a new system which is being adopted 
by the Great Western Railway Co. among others. Mr. G.J. Church- 
ward, the company’s chief mechanical engineer, who presided, said 
that the lighting of trains was a problem they thought they bad 
solved satisfactorily. New stock might be provided with electric 
lighting, but it would not be wise to convert the lighting of the 
present stock from gas to electricity in view of the money spent on 
installing the present system. 


Harrogate.—The T.C. has reduced the price of energy 
for lighting from 544. to 5d. per unit оп the flat rate, and on the 
demand indicator system from 64. and 24d. to 6d. and 2d. 


Hastings.—The Electrical Committee report that during 
the past year, a net profit of £117 was carned. Last year a 
deficiency of £950, and during the past five years, some £5,500 
deficit, resulted after meeting working and financial expenses. 


Louth.—The E.L. scheme, for which full estimates have 
. been prepared, amounting to an estimated expenditure of £13,010, 
has been rejected by a majority of one. 


London.—Pappinaton.—An agreement has been come 
to between the B.C. and the Metropolitan Electric Supply Co., 
Ltd., with zeny bt to the transfer of the Amberley Road generating 
station to Willesden. The local authority will give the necessary 
consent on condition that the charges for energy for private house 
lighting are reduced from 53d. per unit as at present to 5d. 
unit for the first two years, and 43d. per unit for the next three 
years; and that the charges for energy for trade lighting (including 
churches and schools) be reduced to 43d. for the first two years and 
4id. for the next three years, instead of the present rate of 6d. for 
less than 6 units per lamp per quarter, and 5d. when the consump- 
tion is greater." Where a five years' ent is not entered upon, 
the charge will be 54d. for private lighting and 5d. for trade light- 
ing. The agreement as to the removal of the station comprises 
clauses providing that the station at Willesden will be capable of 
complete severance from the other generating stations and plant of 
the company. 

IsLrNGTON.—At the last meeting the B.C. referred back for 
further consideration an item in the accounts of £629 35., as 
*' income-tax on electricity profits, 1904-5.“ It was contended that 
if the public arc lamps were charged at a proper price, instead of as 
at present considerably in excess of the amounts charged in other 
UE districte, the undertaking would show а loss instead of 
a profit. 

HackNEY.—The В.О. Finance Committee, in framing the esti- 

mates for the ensuing 12 months, has decided that to the expendi- 
ture of the electricity undertaking, there should be added for 
depreciation an amount equal to 14 per cent. upon the capital 
outlay. This sum will be carried to the reserve fund, and the 
surplus, if any, applied to the relief of the rates. 


Barrensma.—On Saturday evening last a breakdown oocurred in 
the municipal electric supply, throwing the district into darkness 
during the busiest evening of the week. We are informed that a 
750-xw. generator armature went to “earth” at 8.50 p.m., causing 
a total extinction of supply. Unfortunately, on the previous 
Thursday a 350-xw. machine brcke down in the same way. It was 
therefore impossible to cope with the demand on Saturday evening 
until the area had been split up into districte. By that time the 
demand was much lighter, and the whole supply was available again 
at 10.20 p.m. 

BERNORDSET.— The Finance Committee reported at the B.C. 
meeting on Tuesday, that, after considering the proposals to extend 
mains, at an estimated cost of £6,159, it had passed an estimate 
of £1,213, which would provide distributors in the Bermondsey Street 
area, which is the most heavily loaded, and which needs attention 
first. А recommendation by the same Committee that the charge 
for public lighting should be the samo ae that recently adopted for 
all large consumers, vis., 34d. per unit up to 30,000 units, any excess 
to be charged at 2d., instead of 3d., as at present, was rejected. 

PoPLAB.—The Electricity Committee reported on Wednesday 
that 22 j-ampere Nernst lamps installed experimentally in the 
Public Library, gave an increase in light of 200 per cent., with а 
decrease in the cost of energy of 44 per cent. In view of the 
necessity for extending the generating station at an early date, it 
is proposed to purchase for £4,200 the L. C. O. school site (3,050 
sq. yd.) adjoining the works. Upon the recommendation of the elec- 
trical engineer, the Committee has decided in favour of consumers 
being given an alternative flat rate of 4d. per unit, retaining the 
present charges (5d. and 3d ) for maximum demand. 


Mirfield.—The U.D.C. has fixed the price of energy 
for private lighting at 5d. per unit, with 5 per cent. discount, and 
for motive power and heating at 2d. per unit for the flet two 
hours for 300 days per annum, and 1d. afterwards, assuming that 
ств motor is running at three-quarters full-lo&d, with 5 per cent. 

scounf. 


Moumouth.—The T.C. has decided to reduce the price 
of electricity from 6d. to 584. per unit, and also to allow £512 per 
annum for public lighting by electricity instead of £450. 


New Zealand.—Waipori Falls.— From a New Zealand 
source we learn that by a fire on board the ss, Buteshire, outward 
bound last January, about 120 tons of electrical apparatus shipped 
to the order of the Waipori Falls Electric Power Co., was damaged. 


Paisley.—At а recent meeting of the T. C., it was intimated 
that the Glasgow Corporation desired to supply its own energy on 
the Paisley section of the tramways over which it bas running 
powers, as it can do so at a cheaper rate than that charged by 
Paisley. In those circumstances the Glasgow Corporation would 
pay to the Paisley Tramway Co. on account of Paisley Oorporation, 
а royalty of a farthing per unit for all energy consumed in run 
the cars over the Paisley section, on condition it is allowed to wor 
these cars with electricity supplied from its own works.  T'he 
Paisley T.C. is considering the proposal. 


Penrith.—At a meeting of the U.D.C. on March 15th, 
a letter was read from the L. G. B. refusing to sanction the loan of 
£6,850 applied for, for carrying out a scheme of electric lighting. 
The letter stated that the Board was of opinion that the Council 
bad not shown that the undertaking would be likely to bea success 
from a financial point of view, and, looking at the very heavy expendi- 
ture which 16 was admitted would shortly have to be incurred on 
other works, the Board considered that the U.D.C. would not be 
justified in proceeding with the scheme at the present time. It was 
further pointed out that the scheme would have entailed increased 
initial expenditure had the application been entertained. The 
chairman suggested that it might be advisable to ask the L. G. B. to 
assist in getting the Council's powers extended, and it was for the 
Council to decide whether it would allow the E.L. order to lapse 
or protect itself by for an extension. The Council 
spent £300 or £400 in obtaining the order, and he thougbt it should 
try and induce the L.G.B. to assist in getting а five-years’ extension. 
The matter was referred to a committee for consideration. 


Shrewsbury.—The T.C. has applied to the L.G.B. for a 
loan of £5,295 for electric lighting purposes, and bas also presented 
a petition against the Bill of the Shropshire and Worceatersbire 
Electricity Co. š 


Stamford.— Under the auspices of the Urban Electric 
Supply Oo., an electrical exhibition was opened in the town last 
week. Many small motor-driven machines were on view, together 
with X-ray and Finsen apparatus, art fittings, &c. Mr. W. Е. 
Milnes, resident engineer to the Btamford and Grantham works of 
the company, was responsible for the organisation, and will hand 
the proceeds over to the local infirmary. 


Truro.—4À committee has been appointed by the T.C. to 


consider the question of adopting an E.L. scheme. 


Walthamstow.—The U.D.C. is to apply to the L.G.B. 
for sanction to borrow £5,000, for further extensions of the elec!ric. 
light undertaking. 


Waterhouses,—An unofficial Committee has been formed 
to ascertain the probable cost of obtaining. electricity for lighting, 
and to canvass the district for prospective consumers. 
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Weymouth.—The Corporation, after only five months’ 
working, bas announced its intention of reducing the price of eleo- 
trical energy to private consumers from 6d. to 5d. per anit. 


Willesden.—The U.D.C. has resolved to ascertain if the 
L.G.B. will sanction expenditure in conneetion with the National 
Electrical Manufacturers’ Association Exhibition in the autumn. 


Yarmouth.—Ont of the profits on the E.L. undertakings 
the T.O. has granted £800 to the relief of the rates. | 


TRAMWAY AND RAILWAY NOTES. 


Aberavon.—On March 15th, Major Druitt held an 
inquiry into the application of a syndicate for powers to construct 
an electric tramway at Aberavon. The T.O. supported the scheme, 
together with the Earl of Jersey and Bir Arthur Vivian, and the 
only opposition was by the Oounty Council. 


Australia.—SvpNry.—The King and Ocean Streets 
section of the tramways have now ben electrified. A special type 
of car, fitted with the Westinghouse-Newell magnetic brake, 
has been adopted for this section previously worked by cable, and 
has necessitated the alteration of nearly all the curves along the 
ronte. Increased power has been provided at the Ultimo station by 
the addition of a 3,000-m.P. Parsons turbine, and new boilers, the 
total cost amounting to about £50,000. 


Beckenham.—The District Council has now decided to 
abandon the scheme for the construction of electric tramways in 
favour of motor-omnibuses. 


Belfast.—The Shankill Road section is now approaching 
completion so far as the re-laying of the line is concerned, and the 
Shore Road line is well advanced. 


Coventry.—The T.C. has resolved to take proceedings 
against the local Electric Tramways Co., under Sec. 27 of the Tram- 
ways Act, 1870, on account of the delay in completing the recon- 
struction of the Albany Road line. 


Falkirk.—A start has been made in connection with the 
electric tramways for Falkirk and district, and a large portion of 
the track has been opened up. It is anticipated that the cars will 
be running in six months’ time. The route is a ciroular one, and 
will extend to about seven miles, and will embrace the populous 
districts of Larbert and Carron. The bridges over the Forth and 
Clyde -Canal will be widened, and the present bridge which spans 
the River Carron at the historic Iron Works is also to be widened 


and straightened. The electric current will be supplied by the 


Falkirk Oorporation. 


Italy.— Messrs. Rieter & Co., of Winterthur, Switzer- 
land, have made application to the Turin prefectural authorities for 
& concession to put down a plant to utilise the water-power of the 


Dora Baltea at Chalet di Montita, in the generation of electrical 


energy for use on the narrow gauge electric railway from Ool de 
Ferret to Aosta, on the Bwiss-Italian frontier. 


London.—The 7%mes says that the consideration of the 
L. C. C. Bill authorising the carrying of tramways over certain of the 
5 will it is understood, be further deferred until 

" і 


New York Subway Strike.— Our New York corre- 
spondent writes:—'" On Tuesday, March 7th, practically all the 
men employed by the Interborough Rapid Transit Oo. on the subway 
and elevated lines in New York City went on strike, mainly on 
account of the hours and wages of the motormen in the subway. 
About 7,000 men in all were affected, and all the local traffic in the 
city was most seriously distarbed. The men, however, evoked very 
little popular sym y, and the company dealt so effectively with 
the situation, which, in spite of declarations to the contrary, was 
evidently foreseen, that traffic was fairly well resumed on the follow- 
ing day, mainly by the aid of imported “strike breakers,” generalled 
by a man named Farley, whose peculiar employment it is to hire 
himself out with 500 men for such emergencies. There was a little 
violence at first on the part of the ers, but some hundreds of 
policemen were called upon, and at least two policemen accom- 
Laits each train for the two days following the strike. On 

ednesday afternoon there was a rather bad collision, in which 
about 50 passengers on а subway train were injured. By midnight 
on Friday, March 10th, conditions were nearly normal again, and 
the company had hired nearly all the men needed." 


New Zealand. — CHRISTCHURCH. — In most of our 
colonial cities telegraph and telephone wires are carried over- 
head along the public thoroughfares, and Christchurch is no 
exception in this respect. If guard wires are insisted upon 
when an electric tramway is about to be put down along such streets 
it means considerable expense to the undertakers. The Telegraph 
Department of New Zealand does require guard wires, but now 


states that they can be dispensed with at certain points, conditional 
on the Board paying for the special installation of twin-conduotor 
telephone wire, twisted in pairs and specially made up for bearing 
with a steel core. The department having insisted on guard wires 
being erected by the Tramway Board, the material was ordered and 
part has been erected, but now, owing to the above concession, it 
appears that the Board has had to incur unnecessary expénse of about 
£1,000. Temporary insulated cables ate required by the Govern- 
ment to be put up until the permanent ones arrive at the 
Board’s expense, but the Government has been asked to dispense 
with these or install them without cost to the tramway authority. 

The City Council has received permission from the Tramway 
Board to utilise the poles for carrying an electric cable to the 
Sydenham pumping station. 

The Deed of Submission with the New Zealand Tramway Co. 
has been sealed, and an agreement provided for the carrying on of 
the traffic by the Ohristchurch Tramways Board ; an arbitrator has 


also been appointed. A station, to include waiting-rooms, &., is to 


be built at Cathedral Square, at a cost of about £400. The follow- 
ing accounts were recently paid :—£20,943 to the New Zealand 
Electrical Construction Оо. for material, and a further sum of 
£19,971 to the same company for material and work, and £673 and 
£144 on power house and car accounts respectively. | 
РЮРомвртм.--ЮРесетђет 16th last was the first anniversary of the 
official opening of the electric tramway system. The number of 
passengers carried amounted to 6,529,821; the revenue to £28,824; 
mileage, 543,556; units generated, 700,000. A local paper states 


' that there were no derailments of cars and no hitch in the running 


or supply of power, but, as was to be expected, accidente occurred. 
One person was killed and four were seriously injured. | 

СлувввнАМ.--Тһе electric trams were started in Caversham a 
short while ago, carrying the public at a 2d. fare, but after they had 
been running for а few hours they were stopped by the instructions 
of the P.W.D, the necessary formalities regarding the authorisation 
not having been complied with. 


n.—Work on the new electric tramway was 
commenced by Messrs. Darwood & Co. at Poosoondaung, on 
18th uit. 


Salford.—The Corporation is about to make a trial of 
single-deok сата on suitable lines. A en car, of Messrs. Dick, 
Kerr & Co.’s manufacture, made to the design of Mr. E. Hatton, has 
been delivered. It isa combination of the English and American 
types, with an open centre and olosed compartments (providing 
accommodation for 12 passengers) fore and aft. These closed com- 

ments are so arranged that in summer the windows can be 
owered.and the car converted into an open one throughout, The 
vehicle is entered by two steps placed midway at each side; а oen- 


tral gangway runs from end to end; and by adequate ventilation, 


protection from weather, and in other ways, the comfort of pas- 
sengers has been very carefully studied. Each such car will seat 


48 persons. E 


The Metropolitan Railway.—On Tuesday morning a 
successful trial trip was run with an electrical train over the por- 
tion of the Metropolitan Railway on the Inner Circle from Baker 
Street to South Kensington and back, and then from Baker Street 
to Aldgate and back. 


Warrington.—The scheme to connect Warrington and 
Knuteford, by means of a light railway, was before the Light Rail- 
way Commissioners at Warrington last week. The Cheshire Light 
Railways, Ltd., proposed to construct a railway at а cost of £63,000, 
exclusive of the electrical equipment, There was a great deal of 
opposition, and the scheme was withdrawn. 


West Ham.—By a return presented to the Corporation, 
it appears that of the British municipalities possessing electric tram- 
way systems, six give a fortnight’s holiday annually to their inspectors, 
three 10 days, one 9 days, twenty-five 1 week, one 4 days, and 21 
nil. With respect to the drivers and conductors, fifteen give 1 
week, five 6 days, one 4 days, three 3 days, one 2 days, one 1 
day, and 39 nil. As to the car-cleaning staff, eleven give 1 week, 
three 5 days, two 4 days, two 3 days, and 39 nil Wallasey and 
Cardiff give double pay to the men working on Benk Holidays. 


TELEGRAPH AND TELEPHONE NOTES. 


Лер. 


Imports of Foreign Telegraph Сарез; —А п unusually 
large importation of foreign telegraph cables and apparatus con- 
nected therewith into this country is just now taking place. The 
imports in February were the largest so far recorded—£11,235— 
and brought up the total for the first two months of the year to 
£17,148, as contrasted with only £6,734 in the corresponding period 
of 1904. , ; 


Telegraphs and Telephones in Southern Rhodesia.— 
During the year 1903-4, says the report of the Postmaster-General 
of Rhodesia, published in the Journal Télégraphique, a remarkable 
development has taken place in the telegraph and telephone systems 


- 


е 
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The most important lines are the following :—Ramathlabama to 
Bulawayo (four conductors) length of wire, 3,052 km.; Umtali— 
Salisbury (three conductors), length of wire, 822 km.; the Bulawayo 
—M’Bangie (Wankies), Salisbury—Gwelo, and Salisbury—Ayrshire 
lines have each two conductors and 662, 604 and 266 km. of wire; 
and the Palapye Station—Maclontsie and Enkeldoorn—Maclontsie 
lines have each one conductor and a length of 162 and 515 km. of 
wire. The posts are mostly made of metal, and there are being 
` generally adopted by the Rhodesian Administration. 

Among the longest lines in course of construction is that from 
Bulawayo to Victoria, The Bulawayo—M'Bangie line was pushed 
as far as Wankies, and great difficulties were encountered in its 
construction by reason of dense forest, &c. It was impossible to fix 
the pole line straight for above 2 km. There were no interruptions 


during 1903-4. There are 67 telegraph offices. Traffic figures were 
as follows :— : 


Telegrams— 1909-3. 1908-4. 
Forwarded " .. 196,769 184,982 
Received А .. 169,566 202,300 
Transit es * 171,733 196,090 

Total .. 538,068 583,372 


Owing to the commercial crisis in Southern Rhodesia during the 
last year, the extension of the telepbone service was hindered. 
There was also a great falling off їр receipts. Several commercial 
establishments found it necessary to discontinue the rental of the 

telephone. The 1904-5 receipts will be affected in a similar 
manner. The total receipts from the two systems during 1903-4 
were £28,753, as against £34,998 in 1909-3. Expenses were £27,929 
in 1903-4, as against £29,200 in 1902-3; thus for the year 1903-4 
there is a balance to the good of £824. | 


Telegrams to Norway.—The Times says that the agree- 
ment between the United Kingdom and Norway respecting tele- 
graphio communication between the two countries, signed at Btock- 
holm on February 204, has been published in the Treaty Series. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, 


Trinidad-Demerara (No.1) .. si e. Aug. * is 
inice-Martinique ee ee . өө өе өө өө 
в. Lucia-Martinigue ee ee ve eo oe 25 75 өө эө 
ee ee oe ee oe Aug. 18, 1908 oe oe 
Reissa-Issa (Yemen) Camaran  .. oe » 29,1 e. ee 
Шынын Боп ea E 
е ee T ° eb. T ee 
Closed Port Arthur. a ee ee ee ee Ar. 9,1 ee ee 
Cayenne ee 9 Г ee ee Feb. 25, 1906 ee ee 
Jamaica-Colon ee ee ee ee Jan. 5, 1906 ee ae 

LANXDLINES, 

Puerto-Barrios ee ee @e ee ee u^ July 98. 1009 ee ee 
Kertch-Soutehoum еә ae °з oe Sept. 71, 1904 ee ae 
Bhamo route beyond Tali ee Jan. 15, 1906 ee 


Newfoundland—all places in the interior . Feb. 10, 1906 * “= 

The Telephone Agreement.— Lord Stanley has given 
notice of his intention to nominate Mr. Beckett, Sir Horatio Davies 
Mr. Helme, Sir William Holland, Mr. Joseph Nolan, Sir Charles 
Renshaw and Mr. Stuart Wortley as members of the Select Com- 
mittee proposed to be appointed to consider the agreement of 
February 2nd, 1905, between the Postmaster-General and the 
National Telephone Co. The Committee is “to report whether it 
binding.” in the public interest that the agreement should become 

n Pd 


Venezuela and the French Cable Co.— It was 
reported from Washington on March 20th, that the complications 
between the French Cable Co. and the Venezuelan Government had 

reached a crisis, and Mr. Bowen, the United States Minister at 
Caracas, had informed the State Department that the French 
Minister, acting under instructions from bis Government, had 
notified Venezuela that there must be no further proceedings 


towards the cancellation of the company's concession or any further 
interference with its property. 


Wireless Telegraphy.—It is reported that the question 
of equipping the lightships with wireless telegraph apparatus is 
now under discussion between Marconi's Wireless Telegraph Co. 
and the Board of Trade. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 19th. Surface condenser, &c. See 
“ Official Notices" to-day. 


Africa.—May 15th. The General Government of French 
West Africa at Dakar, are inviting tenders until May 15th, for the 


establishment of a central electric lighting and power station at 
Dakar. 


Batley.—April 17th. Tramway reconstruction, per- 


manent way, overhead equipment, cables, conduite, &c. See Official 
Notices " to-day. 


Birmingham.—April 4th. The Corporation Tramways 
Committee requires tenders for supply, delivery and erection of 200 
tramway cars Form of tender, &., on payment of £2, from Mr. 
A. Baker, general mansger, 2544, Corporation Street, Birmingham. | 


Bolton.—March 30th. Cooling tower and condensing 
apparatus. See Official Notices March 3rd. 


Bradford.—March 30th. 2,500-Kw.of motor-generators 


or rotary transformers, with controlling gear for the Corporation. 
Bee “ Official Notices” March 17th. 


| Clyde.—April 10th. Electric power plant for Clydebank 
Dock. See Official Notices " March 10th. 


Colchester.—April 5th. Condensing plant and elec- 
trically-driven pumps. See “Official Notices” to-day. 


Gillingham.—March 27th. Coal for the electricity 
department. See Official Notices March 10th. 


4 


Glasgow.—The Corporation has just invited tenders for 
the supply of three 14-ton petrol motor chassis, adapted to receive 
tower wagon bodies, for overhead work. 


Hammersmith.—April 5th. Boiler flues and econo- 


misers, piping, feed heater, coal elevator, &c. See “Offcial 
Notioes" March 17th. 


Hornsey.—March 27tb. Cables, junction boxes, fuse 
boxes and meters for the T.O. See “Official Notices” March 10th. 


Italy.—April 3rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrorillari, for the 
establisbment of a central station for the public and private electric 
lighting of the town.  Particulars may be obtsined from, and 
tenders are to be sent to, El Consiglio Comunale di Castrorillari. 


Johannesburg.—May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic Jadders, motor tower wagon, 
&c. . See “ Official Notices" March 17th. 


Keighley.— March 27th. Lancashire boiler and steam 
dynamo. See “ Official Notices” March 3rd. 


London.—April 4th. Eight 500-Kw. induction motor- 
generators for L.C.C. tramways sub-stations; wiring material, 
cables, cable-boxes, &. Bee “ Official Notices March 17th. 


Manchester.—April 4th. High and 
switchboard. See “ Official Notices” March 17th. 


Marylebone.—April 4th. House meters for two years. 
See “ Official Notices“ to-day. 


low tension 


Metropolitan Asylums,—On Saturday the Metropolitan 
Asylums Board resolved to apply to the Local Government Board 
for sanction to invite tenders from six selected firms, for the 
installation of telephones and fire alarms at the Gore Farm (Upper) 


Hospital. 


Rhyl.—March 29th. Carbons, meters and oils for the 


electricity department, for twelve months. See Official Notices 
March 17th. 


Shanghai.— March 31st. Construction end working 
of 24 miles of electric tramways on tbe trolley system, double 
or single. See “ Official Notices” October 14th. l 


Spain.—April 8th. Office of Public Works, Madrid. 
Concession for an electric tramway line from Rue du Barquillo to 
Place d'Olavide, Madrid. 


Stockport.—March 30th. Feeder cables. 
Notices” to-day. 


See “Official 


OLOSED. 


Aberdeen.—The Gas & E.L. Committee has recom- 
mended that the tender of Messrs. Bruce Peebles & Co. be accepted 
for a 420-k w. generator. 


Battersea.—The B.C. has accepted the following tenders 
for annual supplies for the electricity undertaking :— 

Coal, Charrington, Sells, Dale & Co.; carbons, Sloan Electrical Co., Ltd.; 
oils and engine room stores, Willcox & Co., Ltd.; meters, Electrical Co., Ltd. ; 
service joint boxes, cables, &c., Callender's Cable & Construction Co. 

An order at £1,810 has been placed by tbe Council with Messrs. 
Babcock & Wilcox, Ltd., for the pipework in connection with the 
extension of the generating plant. | 


Deptford,—The B.C. has accepted the tender of Messrs. 
F. & C. Osler, of Oxford Btreet, W., for the supply of EL. 
brackets and electroliers and fittiugs for the municipal buildings, 
for 4532 14a. 


E 
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Barnsley. —The tender of Messrs. Bruce Peebles & Co., 
for the supply of a 400-xw. steam dynamo, with boilers and 
fittings, to the Corporation Electricity Works, has been accepted. 


Bermondsey.—The B.C. bas accepted the following 
tenders for annual supplies for the electricity undertaking :— 


Arc lamp carbons, Messrs. Veritys, Ltd. 

Conduits, Messrs: Doulton & Co. 

Meter boards, Messrs. Johnson & Phillips. 

Engine oils, Messrs. Alexander Duckham & Co., Ltd. 

Meters, Reason Manufacturing Co., up to 15 amperes ; Messrs. Chamberlain 

and Hookham, above 16 amperes. 

Demand indicators and cut-outs, Reason Manufacturing Co. 

India- rubber and jointing material, Messrs. Johnson & Phillips. 

Leat-covered cables, &., Messrs. Johnson & Phillips. 
Lead - covered cables, Simplifled Underground Conductor Co., Ltd. 

Compounds and insulating oil. | 

*b cable, British Insulated & Helsby Cables, Ltd. Е 


Frant, Tunbridge Wells.—Mesars. Owen Lucas & Pyke. 


have received the following tenders for carrying out an electric 
light and power installation at Shernfold Patk:— — 


Alliance Electrical Co. aie. ek .. £2,698 8 
National Electric Construction Co. hy ee d . 2,484 15 
4 Leo Sunderland & Co. ee ee ee 2,891 15 
E. Powell э» э з vs s Э . 2,888 1 
H. M. Leaf ae es ae is e А .. 2,985 9 
Strode & Co. ез ee es oe ae ee 2,187 15 
H. J. Cash & Co. ө ee së .. 2,092 15 
Belshaw & Co. (accepted) . ad бес е5 . 2,060 0 


Glasgow.—The Stores бане of ће T.C. Tramways 
has accepted the following offers:— 


Pitch—The GJasgow Íron and Steel Co , Ltd. 
Gongs—Mr. Charles M‘Neil. 

Stair Step Treads—H. & F. Bonten, Ltd. 

Cables for Car Wiring— W. T. Glover & Co., Ltd. 
Brass Tubes—Leslie & Hall. 

Copper Bonds—The United States Steel Products Export Co, 
Trolley Wire National Conduit and Cable Co., Ltd. 
Malleable Cast Fittings—R. W. Blackwell & Co, Ltd. 
Bteam Tabes—Stewarts & Lloyds, Ltd. 

Cope Iron— John Donald, Ltd. 

Steel Castings—Acme Steel апа Foundry Co. 
Overhead Material- W. C. Yuille & Oo. 

Guard and Bpan Wires— Croggon & Co., Ltd. 
Electrical Fittings—J. A. Rudd. 

Cables— British Insulated and Heleby Cables, Ltd. 
Punches and Spare Parts—James Henderson, Ltd. 


Grimsby.—Messrs. Crompton & Co., Ltd., ave received 
a contract from the Corporation for the supply of motors for the 
next two years. 

The T.C. has accepted the tender of Mesare. Lassen & Hjorts for 
the supply of a water purifier, at £315. 


Hammersmith. — The following tenders have been 
accepted by the B.C, :— 


Constructional steel work for boiler house extension, Messrs. Cross and 
Cross, £2,248. 

Conduits, Steel C'ore Conduit Co., £246 10s. 

Converting arc lamps from rectified to alternating current, Üniversal 
Electrical Manufacturing Co., £1 9s. per lamp (18 to be done as an experi- 
ment, and remainder if experiment is successful). 


The B C. received the following tenders for carbons :— g 
. 2996 0 6 


Sloan Electrical Co., Ltd. G. Braulik .. ok В 

(accepted) "M 5 1 Berry, Skinner & Co. .. 296 5 6 
De Grelle Houdret & Co. 17 6 General Electrio Co. .. 312 15 0 
Electrical Co., Ltd. . .. 244 13 11 Davis Electric Lamp Co. 327 8 9 
Mayer & Co. s . 247 6 8 Henskel & Jordan 870 5 11 
Brush Co. 254 4 6 International Electric Со, 424 16 0 
Midland Lighting an Siemens Bros. & Co, M 

poration, Ltd. 261 0 0 carbons), T 582 6 7 
Imperial Engineering H. N. Blake 606 4 5 

e Со... . 264 9 5 Siemens Bros. * Co. (A 
Е. Henrion . oe . 22 6 8 carbons) i 707 8 0 
Veritys, Ltd. ©» А 288 15 8 


Hull.—The E.L. Committee has accepted the tender of 


Messrs. Siemens Bros. for the supply of cables. 


Mirfield.—The U.D.C. on March 16th accepted the 
following tenders in connection with tbe E.L. achemo :— 


Callender's Cable & Construction Co., Ltd., Pongan: 
cables А £822 
British Thomson-Houston Co., Ltd., Rugby, ‘meters ee 112 
British Westinghouse Electric and Машан Co., 
Ltd., Manchester, transformers .. s» 


Newport (Mon.).—The T.C. has accepted the tender of 
Messrs. Lowden Bros. & Co., of Dundee, at £598, for wiring and 
fixing, in connection with the installation of telephones, tell tales, 
and fire alarme at the new asylum at Caerleon. 


Poplar.—The Electricity Committee has provisionally 
accepted the tender of the Stirling Boiler Co., at £1,950, for an 
additional boiler. The only otber tender was that of Messrs, 
Babcock & Wilcox, at £2,112. 


Salford.—The T.C. has accepted the tender of Messrs. 
W. T. Glover & Co., Ltd., of Manchester, for the supply of cables 
to the electricity works, aud alro to Prestwich. 


Willesden U.D.C. v. Metropolitan Electric Supply 
Co.—This appeal was beard on Wednesday, and was dismissed. A 
request was made that the injunction might be suspended in view. 
of defendants withirg to appeal to the Houre of Lorde. Their 
Lordships granted a suspension, except in Willesden. 


FORTHOOMING EVENTS. 


"fo-day's Arrangements.—At 5 p.m. Physical Society, University College, Gower 
Street, W.C. Mr. W. C. Clinton, on Note on the Voltage Ratios 
of an Inverted Rotary Converter *; Mr. G. B. Dyke, On the Flux 
of Light from the Electric Aro with varying Power Supply"; Prof, 
J. A. Fleming on The Application of the Cymometer and the 

Determination of the Coefficient of Coupling of Oscillation Trans- 
formers’’; Exhibition of Cymometers, &c. 
At 7.80 p.m. 1. E. E. (Manchester Students). Mr. E. L. Buttershaw on 
% Metall ography.“ 
At 8 p.m. Electro-Harmonic Smoking Concert, at the Holborn 


Restaurant. А 
At 9 p.m. Royal Institution. Sir Oliver Lodge on A Pertinacious 
Visi$ to the Board of 


Current.” 

At 9.15 p.m. and 8.45 p.m. I.E.E. (Students). 
Trade Electrical Standards Laboratory, Whitehall, S.W. 

Holborn and Finsbury Electrical Exhibition, 118—122, Holborn (daily). . 


Saturday, March 25th.—2. 10 p.m. train from Victoria Station. (Manchester 
Students.) Visit to the Liverpool-Southport section of the L. & Y., 
and to the Formby power station. 

4 At 3 p.m. Royal Institution, Prof. J. J. Thomson on “ Electrical 
Properties of Radioactive Substances.” (Lecture III.) 
Opening ot Paddington Electricity Exhibition, Queen's Road Baths, at 
Association of of Engineers-in-Charge. Annual Dinner. 
N.E. Coast Institution of Engineers and Shipbuilders (Graduates). 
At Sunderland. Mr. J. Neill on Evaporators.’ 

Monday, March 27th —At 8 p.m. Society of Arts. Cantor Lecture by Mr. 
Н. Laws Webb on Telephony (Lecture III). 

Tuesday, March 28th.—At 5 p.m. Royal Institution. Prof. W. E. Dalby on 

ы Еее Be Problems." 
At 7.80 p.m. I. E. E. (Manchester). Mr. M. B. Mountain on Use of 
Electrical Energy in Mines and Collieries.” 

Wednesday, March 29th.—At 7.30 p.m. I. E. E. (Students). A Modern 
Generating Station, with Special Reference to the Lot's Road, 
Chelsea, Station," by Mr. Chaffers. 

Thursday, March 80th.—Leeds Association of eae “The Substitution 
of a Producer Gas-driven Plant for a Steam-driven Plant іп Main- 
Driving," by Mr. F. G. Heseldin. 

Saturday. April Ist.— At 7.80 p. m. Glasgow Technical 8 Soientiflo Sooiety, 
Annual general meeting. 


THE ELECTRICAL ENGINEERS R. E. (VOLS.). 


THE following are the orders for next week :— | 


Monday, March 27.— A" Company. Reornits' drill, 6 p. m.: technical in- 
struction, 7 p.m. Lecture on ''The Steam Engine, " with practical 
demonstration, by Capt. J. H. 8. Phillips, 7 p.m. 

Tuesday, March 28.—"B" Company. Recruits’ drill, 6 p.m.; technical in. 
dede 7 p.m. Medical inspection for recruits and Special Bervice 

otion, 

Wednesday, March 29.—Submarine mining class, 6—9 p.m. Instruction in 
“Stoking Steam Engine," by Captain W. Bunn, 6.30 p.m. Examination 
*C” and " D" Companies for A" badge, 7 p.m. 

Thursday, March 80.— C Company. Recruits’ drill, 6 p.m; technical in. 
struction, 7 p.m. 

Friday, March 81 „ Ball at The Horns” Assembly Rooms, 
Kennington Road, 7.30 p. m 

Saturday, April 1.— Week-end class. 

J. H. 8. PHILLIPS, Captain, 
For O.C.E.E.R.E. (V.) 


NOTES. 


Competition, — The Associazione degli Industriali 
D'Italia per Prevenire gli Infortuni del Lavoro, of Milan, has sent 
us particulars of an International Competition, which is to be held 
during the Milan Exhibition of the year 1906. One of the sec- 
tions ів: —“ A gold medal and 8,000 lire for a new appliauce for 
preventing accidents arising from contacts between primary and 
secondary windings in alternating current transformers, The appli- 
ance must fulfil the condition that no disturbance in the action of the 
transformer must ariee in case of atmospheric discharges or abnormal 
increase of potential.” 


Novel Method of Testing Turbo-Generators. — A 
simple method of testing hydraulic turbo-generators is described 
in the Zeitschrift far Elektrotechnik. The generators in question 
were 100 kilovolt-amperes, 750 revolutions, 3,000 volts, 50 
periods three-phase machines. Two of them were erected close 
together in the station, and each was directly coupled to а 150-н.р. 
Pelton wheel, taking 127 litres of water per second at & head of 
103 metres. Esch gene ator had its own exciter directly coupled 
toit. During the test one of tbe alternators was used as a syn- 
chronous motor running in the reversed direction from the normal, 
so that by opening the water inlet valves more or less on this 
reversed machine the turbine acted as an efficient brake, absorbing 
any desired amount of power. In this way all the usual perform- 
ance curves of the alternators, both as generators and as synchronous 
motors, were readily obtained. Synchronising was accomplished by 
connecting the two mschines by means of a light belt, and running 
them up together until a sufficient speed was reached for the 
synchronising action to become effective. This occurred at about 
half-speed, above which the belt could be discatded, and the one 
machine continued to run as a syncbronous motor driven by the 
other as a generator. In order to carry out a test by this method, 
it is only necessary to reverse the relation of the phases of the 
armature winding on the machine which is to act as motor, to crosa 
the shunt connections of the exciter of the latter machine, to pro- 
vide a light belt, and to connect the terminals of the two machines 
electrically before the commencement of the test. Some modifica- 
tion of the method might be applied to steam turbo-generators, the - 
driven machine, for example, being allowed to compress air. 


— ——————jä— 
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* Eleetries."—Although not first in the field in point of 
time as a power company, the South Wales Electrical Power Distri- 
bution Co. is second to none in methods of securing publicity for 
its doings. The company bas sent usa copy of its new official pub- 
lication under the above title, apparently а monthly periodical, in 
which the possibilities and actualities of electrical power are dis- 
cussed and illustrated. The first number contains several interest- 
ing articles, mainly relating to the use of electricity in collieries, as 
might be d. The paper and printing are excellent, and the 
issue does credit to all concerned in its production. | 


MeMillan Memorial Fund.—We are requested to say 
that Mrs. W. G. McMillan desires to thank in her own name and in 
the name of her children, the numerous friends who во kindly ocon- 
tributed to this fund. I¢ is impossible, on account of their great 
number, for her to thank them each individually, and she trusts, 
therefore, that they will accept this notice in acknowledgement of 
ber gratitude for their generous kindness. 


Association of Municipal Corporations.—The annual 
meeting of this Association will be held on Saturday, April 1st, at 
the Guildhall, when the telephone agreement with the Government 
will be among the subjects under discussion. 


Electrical Contractors' Association (Incorporated). 
The third annual dinner of the Liverpool branch of this Associa- 
tion was held at the Carlton Hall an Friday, March 17th, presided 
over by Mr. W. Button, the chairman of the branch. The guests 
included Mr. W. Rawlings, the President of the E. C. A. I., Mr. E. L. 
Berry (London), Mr. J. McDermott (chairman Northern Section), 
Mr. Shaw (Stockport), Mr. A. Clough, Liverpool Corporation elec- 
trical engineer, and Mr. O. D. Clothier, Bootle Corporation elec- 
trical engineer. After the loyal toasts had been given, Mr. J. 
McDermott proposed “The Electrical Contractors’ Association 
Incorporated,” and spoke as to the progress of the Association and 
to the advantages of membership. Mr. Rawlings, in replying, 
referred to the unfairness of the Liverpool Corporation in carrying 
on electrical fitting and wiring in competition with the contractors 
who are ratepayers. The toast of Oar Visitors" was proposed by 
Mr. Maund (Southport). Mr. A. Clough, in replying, acknowledged 
the high standard of work done by the contractors of Liverpool who 
were membors of the Association, which he considered would com- 

re most favourably with the work done in any town in Great 
Britain, The Corporation carried on its contracting and fitting 
department under Parliamentary powers, but he found that times 
had changed since the early days when the company fixed over 90 
per cent. of the lamps connected, for now the contractors carried 
out between 80 and 90 per cent. of the total of the installations. He 
wished the Association every success. Mr. О. D. Clothier, Bootle 
Corporation electrical engineer, said that his Corporation also 
had powers to carry on wiring and contracting, but it did not 
exercise them, as he thought there were plenty of contractors able 
and willing to carry out all the installations satisfactorily. Mr. 
E. L. Berry also replied, maintaining that the electrical contractors 
were the Corporation's best canvassers. One of the features of the 
evening was the presentation of a chiming clock to Mr. Geo. J. 
Harford, by the members of the branch, as an expression of apprecia- 
tion of bis services as hon. secretary since the formation, February, 
1902. The dinner was followed by & smoking concert, to which 
contractors who were not yet members of the Association were 
invited. | | 


Institution and Lecture Notes.—The first annual 
dinner in connection with the Manchester Students' Section of 
the Institution of Electrical Engineers was held in the Grand 
Hotel, Manchester, on Saturday evening, March 18th. Mr. О. D. 
Taite, the chairman of the Manchester Section, presided, and there 
were about 80 members and friends present. Mr. F. O. Mills pro- 
posed the toast of The Institution of Electrical Engineers,” and 
said that although the Manchester Students’ Section had only been 
in existence for about 14 years, it had grown to a membership equal 
to that of the similar section in London. Mr. C. D. Taite, iu re- 
sponding, heartily congratulated them upon the progress they had 
made. Last April, he said, the number of members was 100; they 
had now 300. He thought this result was due to the fortunate 
„ selection made in their honorary secretaries, А Local Studente’ 
Section possessed advantages from many points of view, and gave 
the members opportunities of discussing technical points in public 
which was of great usefulness to them when they became members 
of the Senior Section. Mr. Crosbie also replied, and remarked that 
the Students’ Section represented the younger electrical engineers 
of the district. Mr. A. E. Jepson proposed "Our Guests.” Mr, 
E. W. Cowan, in responding, congratulated the members on the 
successful progress made. He thought the electrical industry had 
been under & cloud for some time, but boped that it was now 
passing, and that before long a great improvement would take place. 
He pointed out the splendid opportunities which the members had 
in the Manchester School of Technology, and also in the British 
Westinghonee Co.'s works Mr. R. W. Willis proposed The 
Scientific and Technical Societies of Manchester," to which Mr. 
О. Lemon replied. A good musical programme was provided. 

On Friday last Меввгз. Elliott Bros.’ third factory lecture was 
delivered by Mr. Elphinstone, who gave а brief description of the 
factory of the National Cash Register Co., in Dayton, Ohio, U. S A., 
which he visited last year. Lantern views were shown from slides 
lent by the Cash Register Co. for the purpose. The slides gave a 
good idea of the immense size of the factory and the methodical 
arrangements existing throughout. Two screens were used, the 
principal pictare being thrown upon one, and the description on the 
other. Tae second screen was also used for the purpose of illus- 
trating comparisons and contrasts. The company's very complete 


organisation and sub-division schemes were very briefly described 
and some of the methods they adopt to enable the p of all 
their work to be readily classified, were explained. A description 
followed of the aims of the company as regards the welfare of their 
workpeople, showing how important they regarded the question of 
enthusiasm in the work, and what steps were taken to secure co- 
operation and goodwill. The training schools, lectures and garden 
schemes were mentioied, and their organisation for dealing with 
suggestions. Some stress was laid on the absurdity of the attitude 
which is frequently found here, where a very small change or innova- 
tion is looked upon as involving tremendous trouble. The way in 
which Messrs. Elliott Bros. bad adopted some of these plans in their 
own works was des:ribed, and pictures were shown illustrating the 
importance of tidiness and method in small details; a description 
followed of the routine now being started for the distribution оі 
instructions and the adjustment of difficulties, the idea being to 
arrive a& definite conclusions at meetings of those who were Бей 
qualified to form opinions on various subjects, and. then for 
those who received definite instructions to act without delay. 
The “Suggestion and Complaint" organisation which has been in 
successful operation at the Century Works for some months was 
described, and figures showed how more interest was being taken in 
this scheme in the shops — Pertraits of the prize-winners for sug- 
gestions accepted in & pee of three months were shown, and the 

rises were distributed at the close of the lecture.  Lieut.-Col. 

. C. L. Holden, R.A., chief of the Royal Gun Factory, Woolwich, 

roposed a vote of thanks, and spoke of the enterprise shown by 

essere, Elliott Bros. in closirg their works and paying all their 
people for attending the lecture in piace of doing an hour's work; 
he felt sure that such a course tended to secure the goodwill of 
everyone, He also described visits he bad paid to Mesers. Elliott 
Bros.’ old factory and to their present one, and congratulated them 
on tbe great progreas made. Mr. W. О. Smith then presented 
diplomas to 20 men, and 29 money prises, amounting in all to 
£28 153, there being several prizes of value from £1 to £3. We 
congratulate Messrs. Elliott on their admirable interpretation of the 
classic “ Wake-up” advice, and trust that their example will be 
widely followed. | 

A lecture on Electric Traction and the L'‘verpool and Bonth- 
port Electrio Railway” was delivered by Prof, X. W. Marchant, of 

verpool University, at the Assembly Rooms, Crosby, near Liver- 
pool, on Monday evening. 

At а recent meeting of the Manchester Geological and Mining 
Society, Mr. George H. Winstanley read a paper “ On a Fatality 
caused by Low-pressure Electric Current in a Lancashire Colliery.” 
His object was to call attention to the apparent indifference with 
which low pressure currents of electricity were treated by work- 
men. The number of fatal accidents was much greater from the 
low pressure than from tbe high-pressure currents; a fact which 
was mainly attributable tothe insufiicient warning given to the men 
regarding the former and the greater care they themselves exercised 
in connection with the higher pressure. . 

At а meeting of tbe Nottingham Guild of Mechanical and Elec- 
trical Engineers on 14th inst, merit medals were presented to Mr. 
E. H. Goddard for а paper on “ Artesian Wells”; Mr. Н. E. New- 
stead for a paper on “The Steam Eogine"; Mr. J. Whysall for two 
papers on Boilers”; Mr. W. Viekerstaffe for one on Electricity ; 
Mr. W. Boot for two on " Flying Machines,” and “ Electric Installa- 
tions“; and Mr. F. Tucker fora paper on Boiler Explosions.” 

“The Production of Acetylene Gss and its Use,” was the subject 
of a paper read before the members of the Leeds University 
Engineering Society, by Mr. A. C. Ward. The author described 
the general principles of the electric furnace employed in making 
calcium carbide, and emphasised the necessity for absolute purity in 
the materials of this composition, which is the product of the fasion 
of carbon and lime. Generating plants for acetylene are of three 
principal types:—Drip, dip, and carbide to water. Of these three, 
the lecturer considered the last the best. He dealt with possible 
impurities, and detailed the methods of purification adopted. 


Engineering Standards.—The long-expected report on 


the temperature experiments whi:h have been carried out at the 


National Physical Laboratory, on the field coils of electrical 
machines, has now been published. It is one of the most lengthy 
reports yet issued, and besides details of the experiments, 16 con- 
tains 22 plates illustrating the apparatus and resulte. B> bulky a 
production calls for careful digestion, and we shall defer our analysis 
of it until next week. 


Correction,—** В. S. H.” writes to point out a mistake in 
his letter on the localisation of faults inserted in our last issue; 
the result of the example given should be 320 yards instead of 
nearly 302 yards. 


London County Council.—At the meeting on Tuesday, 
the Council approved an expenditure of £50,000 in connection with 
the purchase of the undertakiog of the Woolwich and South-East 
London Tramways Co. 

The Parliamentary Committee reported that in accordance with 
the instructions given a month ago, they had directed the necessary 
steps to be taken with a view to obtaining the insertion in the 
Council's Tramways Bill of a clause giving authority for the Council, 
in connection with the reconstraction of the tramways, to lay down 
temporary tracks, and to maintain car services thereon during the 
course of the work. 

The Highways Committee stated tbat at present there was no rate 
of pay fixed for those fitters in the rolling stock repairs branch of 
the tramways department, who, in addition to their ordinary duties, 
aleo act ав junior foremen, It was decided to desigaate these men 
as charge-men at from £2 to £2 19s. per week. 

(Continued on page 404.) 
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THE BRUSH ELECTRICAL ENGINEERING COM- 
PANY'S "FALCON" WORKS. E 


(Concluded from page 116.) 

Тнв new block of buildings, situated at the north-easb from end to end of the shop; the fitters’ benches are at the 
Corner of the site, comprises shops for building motors, aide, the centre being left open to facilitate the handling of 
dynamos, trans- . material, &c. The 
-formers, engine de- next shop, generally 
tails, controllerg, known as the dyna- 
switch work, and mo shop, is devoted to 
other accessories, the manufacture and 
and winding shops. assembling of small 

The equipment dynamos, alter- 
of the winding nators, induction 
shops calls for no motors; and the 
gpecial description ; Brosh: Сов well 
it may, however, be known. “R” 
mentioned in puss- motors; the equip- 
ing that there is a ment consists of the 
large. vacuum dry- usual: range of 
ing stove, which lathes, planers, &c., 
ensured the abso- for light work. of 
lute removal this class. We now 
of all moisture come to the shops 


from armatures, TM а - us known ав the engine 
field coils, &c. i RCV detail and traction 


— 
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ViRWS IN THE BMALL Dynamo SHOPS. 


The adjoining shop is devoted to the manufacture of con- motor shops. These are well йй: with millers, 
trollers, and all classes of switch work. The machines, which lathes, snout borers, &c. ; special mention may be made of 


are of course all light ones, are arranged in two lines running Ferbert's semi-automatic flat turret lathes for stud and bolt 
G 
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work, one of Shanks’s screwing machines for heavy work, and 


stock. For unusual voltages only the winding is varied. 


two heavy gang milling machines, A well-equipped stamp- Field and armature coils are wound on formers in a special 


ing plant is also 
installed, consisting 
of heavy blanking 
machines, lighter 
Rhodes presses for 
pole stampings and 
similar work, and a 
full rangeof slotters. 
АП the stampings 
for transformer and 
armature cores are 
made on the pre- 
mises, and annealed 
before use. 
Insulating tubes 
«е, are built up in a 
shop over the 
former-winding 
shop. We give 
severa] illustra- 
tions showing the 
winding shops, 
traction motor 
shops, «с. Adjoin- 
ing the latter is a 
store, where nothing 
is kept but motor 
parts, these being 
drawn in large 
batches from the 


main stores. The motors include ordinary, traction and 
induction types, and are made to standard sizes through- 


ARMATUBB OF /7/50-EkW. GENERATOR. 


ont ; the armatures and fields, in fact, are ready wound for 
standard voltages, so that they can be delivered direct, from 


BRUSRH 750-kw. DoUuBLE-CURBENT GENERATOR, 


- е: ү 
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shop over the ware- 
house, where only 
girls are employed. 
Our view of the 
traction motor shop 
shows rows of Gis- 
holt lathes, three- 
spindle lathes, &c., 
and in the fore- 
ground. а number 
of traction motors. 
The motors аге 
tested in pairs on 
a modification of the 
Hopkinson test, 
being geared to- 
gether by their own 
pinions with a 
motor-generator to 
give the necessary 
voltage, At one end 
of the winding shop 
is situated the trans- 
former testing room, 
equipped with two 
Mordey alternators 
and booster trans- 
formers to give any 
required voltage, 
and a full range of 
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THREE-PHaSE TRANSFORMER. 


instruments. Every component part of every machine that 
is made is tested and stamped before passing into store. 
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The whole of the shops forming this section of the works are 
motor-driven, the usual system adopted being group driving; 
the Brush Co. are of the opinion that this is more economical 
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Ввозн DOUBLE-DECK САВ. 


than having а different motor for each individual machine, 
though, in the case of the larger machines, and some machines 
which it is fre- 
quently necessary to 
run at hours when 
the main plant is not 
in operation, sepa- 
rate motors are in- 
stalled. The new car 
shops cover an area 
of 320 ft. x 320 
to 440 ft., and the 
timber store 430 ft. 
х 75ft. These shops 
have been laid out 
with a view tosecur- 
ing the maximum 
economy of time and 
labour in the con- 
struction of the cars, 
and are arranged in 
four departments— 
thetruck and under- 
frame shop, wood- 
working shop, 
paint shop, and car-body erecting shop. We give illustrations 
showing the interior of all these except the paint shop. 

The several depart- 
ments are all under 
one roof, but are 
separated from each 
other by  fire-proof 
division walls, and 
special’ fire-proof 
doors are fitted where 
there is any com- 
munication between 
one shop and the 
next. The largest 
of these shops, 
measuring 440 ft. 
ж 120 fL. вш Ша 
. ear-body shop, in 
which the erection 
of the car bodies 
and coaches is per- 
formed. A portion 
of this shop is 
partitioned off at the 
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top end to make 
a polishing shop, 
which is about 75 


ft. long x 50 ft. wide. The wood-working machine 
shop, situated next to the car-body shop, measures 280 x 
110 ft., and is fully equipped with the most modern tools for 
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CAR-BODY ERECTING SHOr. 


the rapid production of the woodwork of cars. Among 
these may be mentioned a double-ended tenoner, capable of 
cutting two tenons at the same time, each 74 in. long, on 
Stock which may measure up to 28 in. wide and 8 ft. long. 
This machine is also fitted with scribing attachments and 
cut-off saws, and is practically automatic, it only being 
necessary for the attendant to place the stock on the feeding 
chains. A square chisel morticer, several high -speed 
morticers of the usual chisel pattern, over a dozen moulding 
machines, a panel planer, which removes shavings up to 
3 ft. wide at each cut, several elastic feed moulders, and 
a very large number of profilers or shapers, circular and 
band saws are provided, and we understand that orders have 
recently been placed for machinery forming a further large 
addition to the plant in this department. There are also two 
heavy horizontal saws and a band re-saw for cutting from 
logs and dividing heavy stock. These are situated by the 
large timber store, and are not actually in the wood-working 
shop. The wood-working shop is equipped throughout with 
Matthews & Yates sawdust and shaving extraction plant. 
Pipes are taken from the main range to each machine, and 
all the sawdust and chips are sucked up by the exhauster 
which is placed outside the shop, carried a con- 
siderable distance away, and eventually deposited by 
a “cyclone” in front of one of the heating boilers, 
which is fired with the wood refuse, These pipes 
are clearly shown in the accompanying illustration. 
! At the top end 
— of the wood-work- 
I ing machine shop is 
* e the paint ein 
measuring 120 ft. 
x 110 ft., with nine 
lines of car pits; 
these, and. the walls, 
are amply. provided 
with plugs for hand 
lamps, in addition to 
the ordinary light- 
ing arrangements, 
The truck shop, 
which occupies a 
space of 330 x 90 
ft., adjoins the 
wood-working 
shop, *and is 
equipped with 
two 7-cwt. steam 
hammers, a Brad- 
ley cushioned belt- 
driven hammer, and a couple of bull dozers for bending 
channel irons.o: There is also & vertical wheel-boring and 
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Woop-woREING MACHINE SHOP. 


turning mill, 100-ton wheel press, and several axle lathes, in 
addition to a very fall complement of drilling machines, of 
both the radial and the ordinary vertical type. Lastly, 
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‘there are two heavy shears, double-ended for both punching 


and shearing. 


At the north end of the new car shops there is a large elec- 


trically-operated car traverser, which 
works between the siding track beyond 
the truck shop on one side, and the 
main railway siding on the other, thus 
feeding the entire range of car shops. 

Me have in previous issues described 
the cars built by the Brush Co. for 
the Central London and the Great 
Northern and City Railway Companies; 
a very important contract was placed 
with the Brush Co. by the Underground 
Electric Railways Co. of London for 
70 car bodies and 170 trucks to be 
used on the Metropolitan District 
Railway, and a number of these 
were passing through the shops at the 
time of our visit. The bodies are 
built of steel and aluminium, combining 
lightness with strength, and the whole 
of the woodwork is impregnated to ren- 
derit uninflammable. Special plant had 
to be put down for carrying out the latter 
process, which, with the timber runways, 
covers an area of 125 ft. sq., and con- 
sists of five sections—the shed containing 


the treating cylinder, the mixing and storage department, 
2 The treating cylinder is a cylin- 
drical steel vessel 51 ft. long and 7 ft. 6 in. internal diameter, 


and three drying sheds. 


"The time taken for the various stages of this opération is 
dependent upon the nature and hardness of the timber under 
treatment, 


Viewitn тне: Тасск SHOP. 


cb. ft. 


After impregnation, the timber is transferred, tc fone, of 
the three drying kilns, each of which has a capacity of 3,000 
Air is then circulated thoroughly through the mass 


BrusH Rapur TRUCK. 


and is capable of dealing with 1,000 cb. ft. of timber per of timber by a “ Buffalo” fan, after having been heated by 


operation. The process is briefly as follows :— 
- The timber, after having been placed 
subjected to the action of steam for some hours ; then the 


in the cylinder, is 
tinuously, night and day, this de 


ANOTHER PART OF THE TRUCK SHOP. 


cylinder is placed in communication with a powerful air 
pump, so that a high vacuum is maintained, effectively 
withdrawing the natural‘ moisture of the wood. 
the impregnating solution is pumped in, and pressure is 
applied, forcing it thoroughly into the pores of the timber. 


Finally, 


which is illustrated above. 


the exhaust steam from the engine driving the fan. 
As it is necessary for the plant to be in operation con- 
partment is equipped with 


its own boiler, engine 
and dynamo, so that it 
can run independently 
of the remainder of 
the works. | 

As our readers will 
remember, in theearlier 
days of eleotric traction 
in this country, almost 
all the trucks were im- 
ported from America, 
and British makers 
found it very difficult, 
to obtain а footing in 
this branch of, manu- 


facture, owing to the 


practice of consulting 


engineers {о stipulate 
supply of 
these imported trucks 


for the 


in their 
tions. The Brush 
Co. were amongst 
the first to introduce 


specifica- 


a truck of British 
manufacture, which has now attained a standing equal to that 
of any foreign truck. Mr. Elmer E. Cook is in charge of 
this department, which turns out four-wheel single and bogie 
trucks, maximum traction; trucks, and a new radial truck 
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The radial truck is designed to occupy an intermediate 
place between the ordinary rigid wheel-base 4-wheel truck, 
and the bogie truck can be made with a wheel-base of 
8 ft. 6 in., and rans round curves with facility. 

- Separated from the new car shops by the heavy tool and 
erecting shops and foundry is the original car-building shop. 
This covers a space measuring 124 ft. x 810 ft., and adjoining 
it is the car-painting. shop. The former is now used as au 
erecting shop for motor omnibuses, a line of business 
recently taken up by the Brush Co. A portion of this 
building is occupied by the car-fitting shop, in which the iron- 
work used in the construction of cars is machined and fitted, 
and the remaining portion is used as a car store, paint and 
finishing shop, when the pressure of work is. too great to 
permit of ita being ш carried out in the new car shops 
at the north end of the works. 

Between the smaller timber store and the warehouse is a 


building measuring about 125 x 60 ft. Half of this is 


used as a store for component parte used in stock manu- 
factures; the remaining portion comprises the pupils’ 
quarters, consisting of laboratory, lecture room, reading 
room and offices for the superintendent of pupils, Lieut. S. D. 
Gordon, R.N., and the pupils’ demonstrator, Mr. J. Lord, 
M. Sc. 

In the training of its pupils, as in other respecte, the 
Brush Oo. is up to date. Constant supervision is exercised 
over their progress through the different departments, and a 
system devised by the superintendent is in force, whereby 
he can tell in a moment the approximate whereabouts of 
. any pupil, what proportion of his time has expired, and the 
exact nature of his past record. The course of training 
usually occupies three years, of which the first two are 
passed in the company's works, while the third is spent 
either in gaining further workshop experience, or on contract 
work, or in the employment of one of the many lighting 
or traction companies with which the Brush Co. is associated. 

Theoretical instruction does not form part of the provided 
course, but arrangements are made to facilitate the 
acquisition of theoretical knowledge, and practical instruc- 
tion in all questions relating to the pupils’ work is given. 
An interesting feature is the regulation as to payment of 
pupils, the scale of which is made to depend upon the 
excellence of their work. | | 

The main offices аге in three floors; the ground floor ів 
devoted to the commercial апа estimating departments, and 
the second floor to the works management, and the engine 
and turbine drawing office, while the third floor is taken up 
entirely by the electrical drawing offices and those of the 
works electricians. A print room fitted with a complete line 
of electrical printing apparatus is provided on the top floor, 
affording facilities for reproducing the largest drawings by 
any of the ordinary processes, at the rate of 120 a day. 

Special interest attaches to the precautions against fire, 
which are more than usually elaborate, Automatic Grinnell 
sprinklers are provided in all the departments more espe- 
cially liable to fire risk, such as the sawmills, paint shops 
and car-building shops, winding shops, &c. ; these are sup- 
plied with water constantly under pressure from a separate 
fire engine house, where steam pumps are installed. In con- 
nection with the sprinkler system, automatic alarm bells are 
provided, and a fire brigade, consisting of a chief officer, 
captain, and 12 men, drawn from the works staff, is main- 
tained. In order to keep all the fire appliances and the brigade 
up to the highest possible pitch of efficiency, the former 
are tested and the latter drilled every week ; false alarms 
are also given frequently, without warning, and the time 
which elapses from giving the alarm to getting water on the 
hypothetical conflagration is recorded. 

The number of employés engaged in and about the works 
amounts to more than 2,000, and the pay-roll exceeds 
£3,000 a week. The company has adopted the “ one- 
break” day, the men working from 7.30 a.m. to 12.30, 
and from 1.30 p.m. to 6 p.m., except on Saturdays, the 
normal working time per week being 523 hours. Great 
benefit has been derived from the adoption of this system, 
as compared with the old-fashioned two-break day. The 
Bundy time clocks are used throughout the works. 

From the foregoing it wil be seen that the Brush Co. 

а magnificent series of workshops, equipped -for 
the manufacture of all kinds of lighting, power and traction 


L4 


plant, and capable of turning out large quantities of finished 
producte in the shortest possible time. АП this, however, 
would be useless without a correspondingly efficient staff, 
and it is satisfactory to add that the company has taken 
care to ensure that the heads of its various departments are 
masters of their crafts. With these essential elementa 
of success is combined the possession of a certain market, 
through the association of the company with numerous other 
industrial concerns, in addition to the many trade connections 
which the company has built up during its long career. We 
trust that it may long continue to thrive. 

In conclusion, we wish to express our cordial thanks to 
Mr. J. J. Steinitz and other members of the staff for their 
kind assistance, especially to Mr. J. S. Turner and Mr. A. W. 
Jones, who spared no pains to satisfy our needs, 


THE FUTURE OF THE ELECTRIC AUTO- 
MOBILE.* 


Ву Т. G. CHAMBERS, Assoc. R. S. M. 


Іх dealing with the future of the electric automobile it is impossible 
to foresee what developments may take piace. The discovery of 
some new accumulator of small weight and great capacity, with 
phenomenal endurance, would, of course, alter existing conditions; 


but it is far more probable that nothing of the kind will be found, 


and that we shall continue to use the same materials that we bave 
to-day, with all their drawbacks. I propose to consider the com- 
mercial fatare of the electric carriage in its present form. Here 
we have certain reliable data upon which to base conclusions. We 
are aware of the requirements in certain directions, and we know 
the economical and practical advantages, as well as the limitations, 
of the electric carriage. The elasticity of the electric motor and its 
ease of control, together with silence and absence of smell and 
vibration, made the electric carriage very attractive at an early date. 
The inherent disadvantages of the dead load of accumulators and 
the necessary limit to the available supply of energy which could 
be carried, were not so apparent in the days when automobiles of 
all descriptions were of comparatively slow speed, and whena day's 
journey of 100 miles without a hitch was а rare occurrence. Ex- 
periments with carriages propelled by the power available from 
cells carried in the vehicle date from 1832, bat it was not 
until the year 1881 that a carriage was designed to carry secondary 
batteries. e modern electric car has been developed during the 
24 years that have elapsed since that date. | 

With the passing of the Locomotives and Highways Aot of 1896, 
the commercial history of the electromobile may be “said to have 
begun in this conntry. Directly the automobile was let loose by 
Act of Parliament, electric omnibus companies and electric cab 
companies sprang into existence, and considerable sums of money 
were embarked upon schemes based on insufficient data and too 
limited experience. 

In London the liquidation of the Electric Oab Co. had a sobering 
effect, and acted for many years as an example to deter the capitalist 
from similar enterprise. Tbe years from 1897 to 1900 were again 
not encouraging. The development of the garage system on an 
extensive scale in New York, and to a lesser extent in Paris, gave at 
last the impetus which was required to promote business. The 
electric carriage, more than any other type of self-propelled vehicle, 
lends itself to the housing and manipulation of large numbers in a 
depó:. The first large electromobile garage was opened in London 
in 1901 by the City and Saburban Electric Carriage Oo. The four 
years that bave elapsed since that date have seen very rapid progress 

& similar direction, and to-day we have, in London alone, under 
the auspices of various companies, six or seven large garages 
operating an aggregate number of between 400 and 500 electrical 
carriages. When it is remembered that these have all been placed 
in service within four years, the progress made may be considered 
remarkable. 

The electric carriage is as nearly proof against mishap as any 
machine can be. Taking the last six months’ working of the 
Blectromobile Oo.’s Curzon Street garage, I find the total in- 
volan stops, excepting those due to power exhaustion, to have 
been 61 in 159,258 carriage-miles. Of these stops 14 were dus toa 
mechanical defect in the contact breaker, the possibility of which 
has since been entirely eliminated by an improved mechanism; 
nine were due to tire troubles; 13 were due to the blowing of the 
main fuse, a matter immediately repairable by the driver. This 
leaves only 25 stops ia about 160,000 carriage-miles necessitating 
the attention of a mechanic, or, on an average, one stop in every 
6,400 miles. When it is remembered that at least half these 

es are in the hands of comparatively raw drivers, and 
practically all of them are in the hands of men without mechanical 
training, the reliability may be considered very great indeed. 

When the limitations of the ascumalators are understood and 
recognised, little or no difficulty arises from power exhaustion. 


* Abstract of paper read ata meeting of the Automobile Club, on 
Thursday, March 16th, 1905. 


494 


THE ELECTRICAL REVIEW. [Vol 56. No 1,426, Manon 24, 1905 


With an effective range of from 25 to 35 miles upon one charge, and 
with the adoption of interchangeable batteries, a carriage may be 
run all day, if only time be allowed for its return to 4 дербі to take 
up a new battery, an operation which takes from two to three 
minutes. The far-reaching importance of this system of rapidly 
exchanging an exhausted battery for а fully-charged опе cannot be 
too much insisted upon. It will probably have a material effect 
upon the future of the electric carriage. 

Even with a garage in the most expensive and central position 
of London the total costs per year are considerably less than they 
would be in the case of a horse-drawn carriage giving a similar 
degree of luxury. When the electric carriage is used to its full 
extent the costs are very considerably leas. In certain individual 
cases I might name, owners have effected an economy of as much as 
from £200 to £300 a year by exchanging their horse for 
electric vehicles, and in no case am I aware that they are spending 
more than they did with their horses As compared with other 
types of automobile, I am of opinion that on the absolute bedrock 
of cost per carriage-mile under similar conditions the eleotromobile 
will ehow an advantage. 

Accumulator renewals have been reduced by organisation and 
careful treatment to а figure equal to, if not below, that of the cost 


of tire renewals, and in other respects the mileage costs of the elec- - 


tromobile will compare favourably. 

With regard to future cost one may confidently predict that the 
tendency will be downwards, as regards both power and battery 
renewals. At the present time the most favourable contracts that 
can be obtained in London for power supply do not bring the cost 
per Board of Trade unit below 154. There is no reason why this 
should not be reduced to а penny. The cost of renewals of battery 
plates will be very lsrgely reduced as the output of plates is 
increared by the demands of the growing business. This will be 
more marked if au agreement as to the use of a standard plate can 
be come to by the principal makers of electric vehicles. 

We may now turn to the main object of this paper, the considera- 
tion of the commercial future of the electric carriage. Dealing first 
with the touring car, I will at once suggest that the electric carriage 
will not be the touring car of the future. Nothing short of the 
discovery of some new element will provide us with a battery that 
will give us the electric touring car. The lead accumulator 
will not give it to us, even if improved 50 per cent., and if the 
country be studded with charging stations. I do not think the 
nickel battery will give it to us, whatever may be its possible prac- 
tical and commercial advantages in other directions. The electric 
car with a feather-weight battery would still have certain dis- 
advantages, as compared with the explosion-engine carriage. The 

g station would bave to be reached, and there would remain 
the risk of battery exhaustion through accidental increase of power 


consumption on account of bad roads, billy country, faulty lubri- 


cation, and a hundred other causes. 

Turning to commercial vebicles, the question of the required 
range of action is the dominant factor. Given a limited distance 
and suitable roads, I see no reason why the electric carriage should 
not have a very considerable future in this field, nor why the 
light delivery van for town use should not be accumulator driven. 
Here the conditions are very suitable. Ability to start at once, 
noiseleseness, reliability in the bands of an unskilled driver, the 
amall amount of overhauling required, and the moderate amortisa- 
tion fund necessary for renewale, are all argumente in favour of the 
electric carriage. The light electric delivery van is already a success 
in other countries. With regard to price, the time is not far distant 
when such a van can be sold at a very moderate price, say from £300 
to £350, without tires or batteries, and the tendency will probably 
be towards the sale of such carriages outright to users, the sale being 
coupled with a contract for maintenance together with the use of 
tires and batteries upon loan; such a system will appeal to the user, 
as the capital outlay will be small, and he will have the security of 
the maintengnce contract against unknown expenditure on upkeep. 

The omnibus of the future will not, in my opinion, be electrically 
driven. The conditions are by no means those ín which the accumu- 
lator car is likely to be successful. The constant and erratic stopping 
and starting, often upon hills, and the heavy weight of body and 
passengers, are quite against it. If the accumulator passenger tram- 
car running upon rails has been unsuccessful in the past, ıt is only 
reasonable to conclude, having regard to the expense of tires and 
the increased consumption of energy, tbat it will be even less 
successful on the common roads. : 

The hackney cab constitutes another very difficult problem, and I 
think it will still be a long time before any self-propelled carriage 
will be commercially successful in this field. Any discussion on 
this subject is bound to centre itself on the question of coste, and I 
do not believe that sufficient experience has been gained in tbe 
practical operation of automobile cabs for а sound opinion to be 
forthcoming. Town ambulance work ів so eesentially the province 
of the electric car that I may be forgiven the mention of such а 
limited field. In this case every advantage of the electric carriage 
plays an important part, while its disadvantages have little or no 
eflect. The only necessity is & proper organiestion to deal with 
the carriages, and this may already be said to exist in its best form 
in connection with tbe fire brigades which have reached such a high 
pitch of excellence in most of our cities. There would be no diffi- 
culty in rendering every fireman and every police constable an 

i iver. 
БН тош to say much witb regard to the automobile of 
the future which is to take tbe place of the smart horse-drawn 
carriage. In my opinion this will, without doubt, remain electric- 
ally driven. It is probable that, in cases where only one carriage 
can be afforded, the petrol car will always be in demand; but when 
two automobiles can be kept, it is more than probable that the elec- 
tric carriage will be universally adopted for purely town use. The 


petrol car is not likely to become the carriage for shopping, calling, 


. theatre or night use. 


There remains to be considered one very important field of the 
future. What automobile is to take the place of the single-horse 
brougham? The average medical man cannot afford to pay more 
than £250 or £300 a year for the use of s carriage, including the 
driver. I donot think that any automobile which the smart doctor 
leaves standing outside the doors of his fashionable patients could 
be let out to him at less than £325 я year. Is this a prohibitive 
figure, considering the advantages which a business man would 
receive by the increased speed of his carriage, and, as a con- 
sequence, the larger amount of time he could give to his professional 
work ? 


NOTES, 


(Continued from page 488.) 


Infection of Laboratories by Radium.—We recently 
drew attention to the experience recorded by Mr. F. Soddy at 
Glasgow University, of the persistence of radium emanation in 
& tus and rooms in which it has been used. Mr. A. B. Eve, of 

cGill University, Montreal, in a letter to Nature of 16th inst., 
relates а similar experience. The attempt to make electroscopes 
with a very small natural lesk resulted in total failure in the 
physics building of the University, the rate of discharge of carefully 
made instruments being 60 to 100 times as large as bad been obtained 
two years previously in the same building. It was proved that the 
insulation of the electroscopes was not defective, and eventually 
the trouble was traced to the radio-activity of the materials from 
which the electroscope was made. Practically the whole of the 
apparatus and materials in the laboratory were infected with excited 
activity. The difficulty was overcome by making electrorcopes in 
the chemistry building, using materials which had never been in 
the physics bnilding. Mr. Eve goes on to show that if the supply 
of emanation were arrested, the activity already deposited would 
go on increasing for two or three years, and then slowly decay ; but 
if the supply were maintained constant, the activity would increase 
" for the next hundred years or so.” No serious difficulty need be 
Ppprehended, except in the case of electroscopes with a very small 
eak. 


Electro-Harmonic Society.—To-night the last Smoking 
Concert of the season is to be held at tbe King's Hall, Holborn 
Restaurant, commencing as usual at 8 o'clock. Mr. James Swin- 
burne will be in the chair. The programme includes vocal music 
by Messrs. Chas, Saunders and Alexander Tucker ; a pianoforte solo 
by Mr. Alfred E. Isard, and instrumental music by the orchestra, 
with violin solos by Mr. T. E. Gatehouse. Humorous recitations 
will be rendered by Mr. W. G. Charcher, humorous sketches by Mr. 
Fred. Chester, and musical sketches by Mr. Barclay Gammon. Mr. 
W. E. Lane, the hon. secretary, aske us to announce that all com- 


munications regarding the Society should in future be addressed to 


bim at Finsbury Pavement House, E.C. 


Municipal Authorities and the Power Schemes.— 
On Monday, Mr. Cornwall, chairman of the London County Council, 
presided over а conference of representatives of tbe.County 
Council and of the City Corporation and metropolitan 
borough councils. The following resolution was passed unani- 
mously :—" That this conference of the London County Council 
and metropolitan borough councils is of opinion that, in the 
interests of the metropolis, the whole of the Electric Supply Bills 
now before Parliament should be strenuously opposed.” 


Municipalities and Motor-’Buses.—It is reported that 
a conference of municipal tramway authorities was held on Mondsy 
in London, when it was reported that the Midland Railwsy Co. 
had agreed with the Liverpool and Bradford Corporations to inser 
clauses limiting the running of motor-omnibuses to routes beginning 
or ending at one of the company’s railway stations. Efforts are to 
be made to secure the insertion of similar or extended clauses in 
several Railway Bills. 


Is the Steam Locomotive Doomed ?—“ Is the steam 
locomotive doomed? Will not every steam locomotive now in 
operation soon be consigned to the scrap heap? Will not loco- 
motive works have to go out of business or turn their energies in 
other directions, such, possibly, as the bnildivg of electric 175 
motives? How many times these questions have been asked 57 
late, and how often attempts have been made to answer them. е 
course, по general answer can be made to any such questione, bu 
for some time to come tbe problem will be mainly one of a 
and cents, and while the electric locomotive will find plenty o 
work to do, the steam locomotive will, we believe, bold its own is 
the greater part of the railway systems of this country. That this 
opinion is held by prominent railway engineers bas been shown b7 
some recent large orders for eteam locomotives. The Baltimore an 
Ohio Railroad Co. has just authorised the purcbase of 250 чарын 
locomotives ; 175 of these are locomotives of the largest sise, 3 75 
modern passenger locomotives. This company evidently expects 
use steam locomotives for a time, at least, although it was the 
road to employ the electric locomotive for hauling standard p^ 
senger and freight trains.” New York Electrical Review. 


Appointments Vacant.—T wo engineer's fitters for 
Camberwell (455.). | 
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OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
ELxzoTRICAL Review posted as to their movements. | 


Central Station Engineers.—The E.L. and Tramways 
Committee of Rotherham T.O. has recommended that the borough 
electrical engineer, Mr. Epwanp Cross, be appointed borough elec- 
. trical engineer and general tramways manager at а salary of £350, 


and that a traffic superintendent be appointed at a salary of 4130 


a year. On Friday, sitting. in Committee, the T.C. adopted both 
recommendations. | : 

Tbe Grimsby T.C. has increased the salary of Mr. SHANNON from 
£150 to £175 per annum, and that of Mr. Horton from £120 to 
£150. | 

The Islington B.C. has appointed Mr. T. МАвслвү, senior mains 
engineer, to superintend the mains work on probation for six months, 
at а salary of £180 per annum. | | 

Mr. Guiry Evans, engineer-in-charge at the Leeds Electricity 
Works, has left to take up а post of. rub-station superintendent 
under the Metropolitan Electric Railway Co., London. On his 
departure, Mr. Evans was presented by the staff with а bandsome 

it- bag. 
5 Mr. b. A. Mason has been appointed to the position of electrical 
superintendent of the Croydon Electricity Works. 

Last Saturday week Mr. HERBERT PaTTINSON celebrated the 
completion of his term of apprenticeship under the St. Helens Oor- 
poration electric light and power department by giving a social 
evening and supper to his friends and the engineers, foremen, ап1 
workpeople of the works. In the absence of Mr. Hollingsworth, 


the chief of the department, the chair was taken by Mr. Mayne, 


works superintendent. | 
The Hanley T.C. has granted an honorarium of 20 guineas to Mr. 
W. ADAMS in respect of extra work wbilst in charge of the Elec- 
tricity Works pending the appointment of Mr. Yzamay, electrical 
ineer. 
"Mr. E. F. Cox has resigned his position as chief assistant at the 
Hamilton Electricity Works, and has taken up his duties at Wishaw 


Tramway. Officials.— On Thursday last week the staff 
and employés of the Sheerness snd District Electric Power and 
Traction Co. presented Mr. P. A. Yarr, the retiring manager, with 
а gold-mounted umbrella and a silver cigarette case. The presenta- 
tion was made by Mr. W. Hughes, the chief inspector and senior 
member of the staff. Mr. Yapp has left to take up the post of 
manager of the Warwick and Leamington Electrical Co., Lt. 

The Perth T.C. has appointed Mr. Јони LAMBERT, electrical engi- 
neer, a8 manager of the electric tramways. * 


General.— Mr. Н. B. Prick, lately chief assistant elec 
trical engineer to the Southend-on-Sea Corporation, bas joined the 
staff of the Brush Co, and will shortly open a branch office for 

em in Ireland. | 
TOR 16th inst, at St. George's Church, Hanover Square, Mr. 
Млясонт was married to the Hon. Beatrice O'Brien, daughter of 
the late Lord Inchiquin and of Ellen Lady Inchiquin. The bride- 
groom was attended by hie brother, Mr. Alphonse Marconi, as best 
man. Among those present were :—Lord and Lady Kelvin, Sir 
Charles and Lady Euan-Bmith, and Mr. and Mrs. Henniker Heatan. 
Later Mr. and the Hon. Mrs. Marconi left for Dromoland, Lord 
Inchiquin's place in Ireland. Оп the 25th inst. they sail for America. 

Mr. W. ARTHUR Ken announces that he has made arrangements 
to devote, at an early date, the whole of histime to his practice as 
a consulting engineer (electrical and mechanical), at Edinburgh 
Life Buildings, 122—128, 8t. Vincent Street, Glasgow. Mr. Ker 
has, for the last few years, been general manager for Mesers. 
Paterson, Cooper & Oo., Ltd., and he has had 25 years’ experience 
in mechanical and electrical engineering with such firms as the 
Fairfield Shipbuilding and Engineering Oo., Ltd., Easton, Anderson 
and Goolden, and W. H. Allen & Oo. Owing to the re-building of 
the above premises, Mr. Ker’s address, until May 28th, will be 
Patella Works, Paisley. | E 

Mr. H. M. Satmony is about to leave for Egypt on a business 
tour, which will occupy several months, and all communications 
from the trade will be sent on to him if addressed to 70, Canfield 
Gardens, Finchley Road, N.W. 

Obituary.—Mr. LAWRENCE MaxsERGH, late manager of 
the Keighley Tramways, died suddenly on Saturday at the age of 


69 years. 

In 18th inst. the death occurred, at Bristol, of Mr. ALFRED C. 
PENNELL, telegraph superintendent, who entered the service of the 
old Electric and International Co, in 1863. 


NEW COMPANIES REGISTERED. 


Electric Safety Appliances Co., Ltd. (83,864).— This com- 
pany was registered on March 9th, with a capital of £2,000 in £1 shares (800 
founders’), to adopt ап sgreement with J. W. Manley, to acquire the benefit of 
a certain invention relating to apparatus for use on electric circuits, to turn to 
game to account and to manufacture and deal in electrical appliances, бо. The 
first subscribers (each with one share) are:—J. M. Manley, Eldon Street House, 
Eldon Street, E-C. ; Н. Gordon, 82, Brownlow Road, Harringay. gentleman; W. 
Lake, 48, Warham Road, Harringay, gentleman; W. Field, Cravencot, Victoria 
Road, New Barnet, clerk; A. Wood, 4, Cavendish Gardens, Ilford, manager; 
E. Wallis, 242, Blackstock Road, Highbury, N., clerk; and F. W, Griffith, 19, 
Elgin Avenue, W., clerk. No initial public issue. The number of directors is 
not to be less than two nor more than four; the first are J. W. Manley and E. F. 
Dayo. Registered office, Eidon Street House, Eldon Street, Ю.С. , 


National Carbide Co., Ltd. (89,881)—This company was 


registered on March y Ae а capital of £50,000 in £1-shares (5,000 preference, 


85,000 ordinary апа 10,000 as may be decided), to adopt an agreement with the 
Mann George Deréte, Ltd., to undertake the industrial, rimental and com- 
mercial exploitation of any, or any of the chemical and electro-chemical pro- 
cesses now known, or hereafter to become known, and the manufacture, 
urchase and sale of all products and apparatus relating thereto, and particu- 
rly the manufacture, purchace and sale of carbide of calcium and kindred 
products апа the pimay materials therefor (especially oxide of calcium), to 
manufacture and deal in electro-chemical products and apparatnsand electrical 
or mechanical plant, to carry on business as electricians and engineers, &с. 
The first subscribers (each with one share) are:—H. L. Pugh, 23, Lime Street, 
E. C., coal merchant; O. Bingham, 11, Queen Victoria Street, E. C., calcium 
carbide merchant; C. L. Pettit, os; Line Street, E.C., secretary; О. J. Burr, 
The Laurels, 82, Hornsey Rise, N., gentleman ; O. 8. Crow, 94, Harpenden Road, 
West Norwood, clerk; G. Р, Cawston, 16, Forest Drive West, Leytonstone 
accountant; and A. J. Stringer, 1, Byrne Road, Balham, f. W., clerk. No initial 
public issue. The number of directors is not to be less than two nor more than 
seven; the subscribers are to appoint the first; qualification, £100; remunera- 
tion as fixed by the company. e company may at any time enter into an 
eement with the Cordoba Light and Power Co. (incorporated under the laws 

of the Btate of Maine, U.8.A.), and may thereby confer on that company the 
right to appoint one director. Registered office, 11, Queen Victoria Street, E.C. 


Folkestone District Electric Light and Power Co., Ltd 
(88,689).—This company was registered on March 8th, with a capital of £50,000 
in £1 shares (25,000 6 per cent. cumulative preference) to коте tbe business of 
a supplier of . carried on by C. P. D. Payer, at Folkestone, with all or 
any of the assets and liabilities of the said vendor in connection therewitb, and 
to carry on the business of generators, sccumulators, purchasers and suppliers 
of electricity for light, heat, and power or otherwise, electriciang, mechanical 
and electrical engineers, &c. The first subscribers (each with one share) are:— 
C. P. D. Payer, 26, Rendezvous Street, Folkestone, auctioneer; J. Н. Waite, 
5l, Tontine Street, Folkestone, confectioner; J. Filmer, 4, Guildhall Street, 
Folkestone, licenced victualler; D. Fiessati, 28, Rendezvous Street, Folke- 
stone, restaurant keeper; L. A. Brett, 22, Rendezvous Street, Folkestone, out- 
fitter; E. G. Mann, 6, Dover Road, Folkestone, furniture dealer; and R. J. 
Stokes, 47, Bouverle Road West, Folkestone, fruiterer. Minimum cash sub- 
scription, half the shares offered to the public. The number of directors is not 
to be less than three nor more than seven; the subscribers are to appoint the 
first; qualification, £200; remuneration of chairman, £100 per annum; of other 


- directors, £50 each per annum. 


agreement with B. Kuettner, В. G. MacDonel, and B. Cookson. The first sub- 


scribers (each with one share) are:—B. Kuettner, 8, Adem Street, Adelphi, W.C., 
engineer; 8. G. MacDonel, 8, Adam Street, Adelphi, W.O., contractor; B. 
Cookson, 8, Adam Street, Adelphi, W.C., mining engineer; А. F. Clarkson, 9, 
Ironmonger Lane, Cheapside, E.C., solicitor; Н. Clarkson, 9, Ironmonger Lane, 
Cheapside, E. C., solicitor; Miss Н. M. Bidwell, Alexandra Villa, London Street, 
Chertsey ; and 5. C. Cain, 61, Stuart Street, Luton, clerk. Minimum cash sub- 
scription, seven shares, The number of directors is not to be more than five; 
the first are B. Kuettner, 8. G. MacDonel, and B. Cookson. Remuneration 
not less than £150 per annum. Registered offices, 8, Adam Street, 
Adelphi, W.C. 


Hexham and District Electric Supply Co., Ltd. (83.869'.— 
This company was registered on March 10th, with a capital of 280,000 in £5 
shares, to supply electricity for light, heat, power, traction and other purposes 
in the Urban District of Hexham, and the hes of Aoomb, Sandhoe, 
Hexham, West Quarter and Warden, all in Northumberland, to acquire a 
transfer of the rights and powers granted to E. P. Harvey, of Richmond, 
Surrey, by the Hexham Electric et pap Order, 1904, to adopt an agreement 
with the said E. P, Harvey, &c. The first subscribers (each with one ‘share) 
are :—J. Е. Tully, West Quarter, Hexham, shipowner; J. О. Scott, Oaklands, 
Riding Mill, shipowner; J. Gibson, Burn Brae, Hexham, solicitor; W. Hall, 9, 
Priors Terrace, Tynemouth, electrical engineer; C. W. Todd, Prudential Build- 
ings, Newcastle-on-Tyne, stockbroker; J. Н. Barker, 2, Collingwood Street, 
Newcastle-on-Tyne, neer; and A. Gregory. Prudential Buildings, New- 
castie-on-Tyne, stockbroker. Minimum cash subscription, 000 shares. The 
number of directors is not to be less than three nor more than five; the first 
are J. E. Tully, J. O. Scott, J. Gibson and W. Hall; qualification, £2650 
remuneration (except managing director) as fixed by the company. Registered 
office, Bank Chambers, Hexham. 


OFFICIAL RETURNS OF ELEOTRIOAL 
| COMPANIES. 


Kent Electric Power Syndicate, Ltd. (72,742).—A mortgage 
or charge dated February 14th, 1906, to secure £4,275, has been registered. Pro- 
perty charged: Debenture stock of the Kent Electric Power Co. to the nomina 
amount of £5,700, and instalments due in respect of sale thereof and the com- 
pany’s undertaking and property, present and future, including uncalled 
capital. Holders: Hon. Jobn B. Lubbock and G. C. Curtis, both of 15, Lom. 
bard Street, E.C. 


Kroeger Light Cure and Electric Therapeutic Institutes, 
Ltd. (79,845).—Particulars of £1,000 debentures, created by resolutions of 
February 18th, 1905, charged on the company’s undertaking and property, pre- 
sent and future, including uncalled capital, have been filed pursuant to Sec. 14 
(4) of the Companies’ Act, 1900. No trustees. 


Gardner Electric Drill and Hammer Co., Ltd. (66,796).— 
This company’s annual return was filed on December goth, when the entire 
capital of £40,000 in £1 shares had been taken сре £1 per share had been called 
up on 2,000 shares, resulting in the receipt of £2,000. 88,000 shares are considered 
as fully paid. No mortgages or charges. 


Perth Electric Lighting Co., Ltd. (55,898).—This company's 
annual return, made up to February 3rd, has been filed. The capital is £1,000 
in 21 shares, of which 7 have been taken up. No calls have been made. No 
mortgages or charges. 


Gloucestershire Electrie Power Syndicate, Ltd. (73,184).— 
Issue, on February 22nd, of £850 debentures, part of series created same date 
to secure £1,500, charged on the company’s undertaking and Breen er cies 
and future, including unéalled capital. Holders: H. C. Smith, 222, Ditchling 
Road, Brighton ; N. P. W. Brady, 7, 8t. Helens Place, E. C.; D. MacKinnon, 28, 
Great Winchester Street, Е.С. ; Sir James Mackay, G. C. M. G., K. O. I. E., 9, 
'Tbrogmorton Avenue, E. C.; Sir George 8. Mackenzie, K. OC. M. H., C. B., and S. 
Hall, 25, Great Winchester Street, E. C.: Sir William H. Marling, Bart., and 
W. J. P. Marling, Stanley Park, Stroud, Glos, ; G. L. Addenbrooke, 58, Victoria 
Street, S. W.; F. Winterbotham, б, Roworoft, Stroud; P. Still, 15, Cadogan 
Gardens, S. W.; and C. Bathurst, jun., 8, Stone Buildings, Lincoln's Inn, W. C. 
No trasteve. i 
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Adams-Randall Telephone Patents Co., Ltd. (61,457).— This 
company's annual return was filed on February 6th, when 50,000 ordinary and 
7,261 preference thares bad been taken up out of a nominal capital of ,000 
in 50,000 ordinary and 10,000 preference shares of £l each. £1 per share bas 
been called up on 7,951 preference and 7 ordinary shares, resulting in the receipt 
of £7,258. 49,993 ordinary shares are considered as fully paid. Mortgages and 
charges: £10,000. 


St. Austell and District Electric Lighting and Power Co. 
Ltd. (f6,882).—Issue, on February 15th, of 4 500 dcbentures, part of series create 
June Ist, 1904, to secure £2,000, charged on the company's undertaking and pro- 
perty, present and future, including uncalledcapital. No trustees. No previous 
issue of same series, 


Universal Telephone and Electrical Co., Ltd. (68,317).— 
This company’s annual return was filed on February 22nd, when 400 ordinary 
and 400 founders’ shares bad been taken up out of a nominalcapital of £10,400 
in 2,000 ordinary shares of £5 each and 400 founders’ shares of £1 each. £2 10s. 
per share has been called up on 400 ordinary shares, resulting in the receipt of 
2100. £400 is considered as paid on 400 founders’ shares, No mortgages or 
charges. 


Morley Electrical Engineering Co., Ltd. (52,358).—This 
company’s annual return was filed on February 24th. when 1,524 shares had been 
taken up out of a nominal capital of £5,000 in 5,000 shares of £1 each. £504 hss 


рер. received, and £1,020 is considered as paid. Mortgages and cbarges: 
l, 


Langdon-Davies Motor Co., Ltd., Southwark (83,306).— £5,000 
debentures, created February Sth and dated february 20th, 1905, charged on the 
company's undertaking and Property, present and future, including uncalled 
capital, have been registered. No trustees. (These debentures are issued in 
exchange for debentures for a like amount issued by the vendor company.) 


Bastian Meter Co., Ltd. (58,304) —Re-iseue, on February 34th, 
of £100 debentures, part of series created by resolutions of April 22nd, May 
28rd and June 10th, 1901, to secure £6,000, charged on certain land and premises 
koown as Bartholc mew Villas, Kentish Town, and the company's other astets, 
present and fnture, including uncalled capital. Trustees: H. A. Saunders, 
Chesterfield, and D. J. Cowles, Manor House, Felixstowe. Previously issued 
of same eerles : £6,450. 


Kent Electric Power Syndicate, Ltd. (72,742).—A memo- 


randum of satisfaction in full of a charge dated April 9th, 1904, securing £1,000, 
bas been filed. | | 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнв annual return of the L. C. O., dealing 
with the aocounts of the electricity supply 
undertakings established in the County of 
Londor, for the year ending December 31st, 
1903, and March 31st, 1904, respectively, has just been issued. 

The pamphlet contains a large amount of really valuable informa- 
tion, as to which want of space prevents us from publishing more 
than a brief extract. 

At the date of the return, 16 local authorities and 13 companies 
possessed statutory powers cf supply. Of the above, one local 
authority (Bethnal Green) ‘һай a scheme in progress; a second 
(Marylebone) has entered into a working agreement with a com- 
pany, pending the completion of its own generating plant; and a 
third (Stoke Newington) takes a supply in bulk from a neighbouring 
borough. 

Daring the year, the Crystal ih Palace District Electric Supply Co. 
was acquired by a neighbouring company, and the North-West 
London Electric Supply Co. (which operated without statutory 
powers) has, since the report was issued, been absorbed by the 


L.C.C. 
Statistics. 


Altogether the local authorities, with a total capacity of 
$2,369 zw. of plant, supplied some 28 million unite, with an 
average load factor of 16°73. The companies, with 107,386 xw. 
installed, sold some 86 million units, their aversge load factor 


being 13°78. 


The equivalent number of 8-с P. lamps connected in the case of ` 
the local authorities and companies were 1,211,583 and 4,553,965 
respectively ; public arc and incandescent lamps were 3,491 and 
2,744, and 1,780 and 197 respectively. 

The returns for motors connected, are unfortunately incomplete. 

The respective percentage of grose profit to net capital expendi- 
ture (averaged) was in the case of the local authorities 6:59, and 
companies, 7 22. In the same order, interest and dividends paid 
and accrued, amounted to 3 30 per cent. and 5'97 per cent.. leaving 
surpluses of £90,850, and £176,009 respectively. 

From these sums (1) the local authorities contributed £50,028 
(178 per cent.) to redemption of loans, £14,067 (‘50 per cent.) to 
renewale, £32,392 to reserve, and in the case of two authorities, 
met deficits by drawing from the rates to the extent of £7,242; (2) 
the companies provided £162,473 principally for renewals (or 1:50 
per cent.), and £4,000 to reserve. 

The total capital expenditure of the local authorities and com- 
panies was £3,115,612, and 4£12,596,363 respectively; the net 


capital expenditure being £2,917,356 and £11,400,927 respectively. 


Ws have previously dealt at some length 
The with the financial returns of these London com- 


London panies for the year ending December 31s¢ last, 
Supply in our “City Notes.” The leading data there 
Companies. given are tabulated below, together with the 


average coats. 

During the year the City of London and Charing Orom 
Oo. s have greatly increased their outputs; in the case of 
the latter, the City section bids fair to outstrip its sister 
(West End) undertaking, and both it and the City of London Co. 
stand well in regard to working costs. 

The Metropolitan Co., with a largely reduced capital, continues 
to supply the Marylebone ares, under an agreement which terminates 
when the Borough Council is in a position to meet its own require- 
mente The company's Sardinia Street generating station has been 
replaced during the year by a large sub-station at Fisher Street— 
the generating costs show a substantial drop of over £12,000 in 
total durirg the year, although the revenue is up, some £25,000. 

The London Electric Bupply Oo. has achieved noteworthy results 
in economical costs, this being due to increased output (some 
6,400,000 units) largely contributed to by the traction supply 
taken by the L. C. C. tramwayr, and by improvements in plant. 

The Bt. James’ and Westminster Co.’s also report favourably on 
the year's working. These companies jointly run the Central Elec- 
tric Supply Co., from which they have drawn bulk supplies during 


the year to the extent of some 6,000,000 units. The results obtained 


by the several companies are as follows: 


St. James’ and 


City of London | Charing Cross (West-End and Westminster Metropolitan London 
— Pall Mall Elec- | Electrio Lighting City) Electricity Supply Co. Electric Supply | Electric Supply | Electric Supply 
tric Light Co. Co. West-End. City. Corporation. Co. Corporation. 
Total capital expended .. £438,326 £2,093,065 £981,088 £1,186,631 £1,015,480 £1,539,582 1,022,770 
Total number of units sold | 7,660,587 17,624,110 8,604,149 7,951,737 14,513,764 15,232,839 10,631,785 
Equiv. 8-0.P. lamps connecte 278,889 727,961 409,663 301,081 711,679 912,000 258,682 
Gross revenue owe ay £120,809 £255,087 E125, 55 480, 868 £248,131 £306,540 £118,395 
Per unit 3794. 3:484. 3:5d 2 64d. 411d. - 4 83d. 270d. 
Gross expenditure .. £80,400 £112,719 £74,586 £47,594 £157,470 £149,703 £53,062 
Per unit de bus eye 2°52d. 1:583d. 2˙08d. 1:564. 2:60d. 2:36d. 1'21d. 
Gross profit... .. ... £40,409 £142,368 £50,967 £33,274 £90,661 ' £186,837 £65,333 
| 
local authority in whose area it was situated. Yet another company CITY NOTES. 
supplies energy under a concession, to the Corporation Markets at 
West Smithfield. 5 i 
Certain portions of Westminster, Chelsea, Holborn and Woolwich THE Financial Times of the 21st inst., states 
form the only areas in the county for which no statutory powers of British that the recent rise in the value of British 


supply have been granted. 

An interesting table shows the extent to which competition has 
been authorised by Parliamens in the various areas, and a farther 
one shows that the local authorities obtained a lower price per unit 


for private supply than the companies, but a higher price for public . 


lighting ; although for the latter the companies only supplied 4 per 
cent. of their output, compared with 25 per cent. in the case of the 
local authorities. | 

As in the previous return, six local authorities were operating 
refuse destruotors in conjunction with their generating stations, 


Westinghouse Westinghouse shares is due to an agreement 
Electric and having been arrived at for the amalgamation of 
Manufacturing the company with the Armstrong-Whitworth 
Company. Co. Contradictions of the rumour have since 
been published, and, so far as we ourselves have 
been able to make inquiries, we find the present statement of a 
Westinghouse-Armetrong- Whitworth amalgamation to be devoid of 
all foundation. It is noteworthy, however, that this is not the first 
amalgamation rumour that has recently obtained currency regard- 
ing the British Westinghouse Co. 
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Hove Electric Lighting Co. 


Tux annual meeting was held on Thursday of last week, Colonel 
A. J. Filgate, R. B, presiding. | 

In 3 the adaption of the report, the CHAIRMAN said that, 
although the progress of the business during the past year had not 
been so large as in recent years, considering the dull season at Hove 
‘and Brighton, he did not think they had any reason to be dis- 
satisfied with the result of the working of the undertaking. There 
had been а considerable reduction in the capital expenditure, the 
total outlay during the year having amounted to £5,018 as com- 
pared with £40,610 in 1903. Tbe new generating station was now 
well equipped, end they would be able to meet а considerable 
expansion of the business without having to face any large capital 
outlay on plant and machinery. They had added 1,163 yards to 
their mains during the year, and the total length at the end of the 
year was 19 miles 996 yards. They were contemplating the intro- 
duction of a system under which they proposed to advance the 
money needed for wiring small premises, the cost being repayable 
by instalments. The number of houses cn the system at the end of 
the year was 1,226, an increase during the year of 88 houses. The 
lamps and motors connected reached the equivalent of 82,968 8-с Р. 
lamps as against 77,966 at the end of 1903—ап increase of 5,602, 
which was the smallest increase they had had for many years. 
units sold to customers amounted to 820,781 against 779,985 in 1903, 
an increase of 40,796 units. The gross r.venue for the year 
amounted to £19,996 compared with £19,035 in 1903, an increase 
of £961. The revenue expenditure bad increased by £368, having 
amounted to £8,188 ав compared with £7,820. The net revenue 
amounted to £11,807, an increase of £593. Considering the general 
slackness of the season, that result could not be considered unsatis- 
factory. They recommended the shareholders to place £3,0C0 to 
the reserve account, which would increase that fund to £35,926, and 
to pay a final dividend for the half-year at the rate of 10 per cent., 
making, with the interim dividend, 8$ per cent. for the year, and 
to carry forward the balance of £1,087. Considering the heavy 
sum they had had to expend on the new generating station and the 
past unfavourable season, he thought that the result must meet with 
the approval of the shareholders, They were now in a position to 
cope with a considerable addition to their works, which was likely to 
prove remunerative. They had not had good times of late, but 
they might expect the pendulum to swing in their favour at no dis- 
tant date. The business continued to expand gradually. On the 
9th inst. their customers had increased to 1,254, and the lamps and 
motors to the equivalent of 83,953 8 C.. lamps, ard those 
figures pointed to & satisfactory increase of business when better 
times came. 

Ool. Н. Woop вессдёей the motion, and the report was adopted. 


Mersey Railway Co. 


Tum report for the half-year ended December, 1904, says that the 
train mileage топ was 415,625 miles as compared with 401 ,046 
during the corresponding six months of 1903. The number of 
passengers conveyed was 4,657,876, as against 4,153,777 for the 
corresponding pericd of 1903, exclusive of season ticket-holders, 
The total receipts from all sources have been £41,789, as compared 
with £37,358 for the corresponding period of 1903. .The working 
expenses, exclusive of the exceptional charges for pumping, 
ventilation and lifts, have been £29,029, equal to 69:17 per cent, as 
against £18,204, equal to 75:50 for the corresponding six months, 
These exceptional charges for pumping, ventilation, and hydraulic 
lifts, for the past half-year amounted to £3 854, equal to 9 92 per 
cent., as compared with £4,237, or at the rate of 11:34 per cent. for 
the co ding period of 1903. Attention is directed to the fact 
that the steady increase in the passenger traffic continues, 
The meeting of the company was held yesterday (Thursday), 


Northern Counties Electricity Supply Co. 


THE annual meeting was held on the 10th inst., at Newocastle-upon- 
. Tyne, Mr. John D. Milbum presiding. | | 
The Онатвмая, in moving the adoption of the report, stated that 
the company was making sa ry progress, and, in addition to 
the figures given in the report, mentioned that during January and 
February of the current year, 189,616 more units had been sold 
than in the . months of last year. It had to be 
remembered that they were not only a lighting company, but a 
power company with excellent prospects in certain directions, 
Whatever the increase in their supply of energy had been in the 
year jast closed, the directors anticipated that it would be still 
greater during the current financial year. In order to prevent over- 
lapping and undue competition, they had entered into an agreement 
with the Newcastle-upon-Tyne Electric Supply Co., for the working 
of the northern coalflelds; the area south of the Blyth Urban 
District was to be worked by the Newcastle Supply Oo., «ho had 
taken over by lease, or otherwise,the works wbich the Nortbern 
Counties Co. had already established therein, and those north of 
Blytb, including Ashington, Bedlington, Morpeth, &., would be 
left exclusively to the Northern Counties Oo. Owing to the fall of 
the Pank rate and improving trade, the Money Market being now 
more favcurable for the issue of debentures, they proposed, агіда 
the present financial year, to offer the debentures, or а portion o 


them, to the shareholders, at a fair rate of interest (еву 44 per cenf.), 

and there being a balance of shares of the second issue of £50,000 

not yet taken up (14,537 in number), they proposed to offer these 

forthwith to the sharebolders, in ratio to their present holdings. 
The report was adopted. 


Harrow Electric Light and Power Co. 


Тни report to December, 1904, shows a continued improvement in 
the working results and in the financial position. Customers have 
had a reduction in price, which has been no inconsiderable one, as 
shown by a comparison of the average price obtained in the two 
years—namely, 6:25d. in 1904 as against 7 28d. in 1903, or nearly 14 
per cent, reduction. Notwithstanding this the revenue account shows 
a surplus of £3,100 carried to net revenue acoount. After adding 


` £388 brought forward from 1903 and paying debenture aud other 


interest, and the interim dividend on preference shares, £2,601 
remains. It has been decided to tranefer to depreciation account 
£944, and to recommend the payment of final preference dividend 
equal to £366, and a dividend on ordinary shares at 4 per cent, 
£1,052, leaving a balance of £239 to carry forward. 


The growth of consumption has responded to the reduction in price, the 
number of new lamps being 8,981 against 1,769 in 1908, and the number of uhits 
consumed having increased by 30,971 to a total of 259,888. The working ex- 

enses again show а reduction ; the works costs to 1:664. per unit against 1:874. 
In 1908, and 2:24d. in 1902. The total costs amount to 2:614. per unit in 1904, 
against 2°87d. in 1908 and B'48d. in 1902. A considerable sum, amounting to 
44, 746 28. 9d., has been spent on capital account, for condenser and super- 
heaters (which were in use only partially towards the end of the year, so that 
the full benefit of the plant will not be felt until the ensuing year) as well as 
for additional mains, meters, &c. The directors isened fresh capital during the 
year to the extent of £1,910, which they consider sufficient for present require- 
ments. 


There are now 773 consumers, an increase of 128 on the year. 


Tbe meeting was held at Harrow on March ЭЊ. Mr. J. N. 
Втолвт, who presided, said that the board anticipated that in consc- 
quence of the reduction in the rate there would be a diminution in 
the profits of the revenue account; that diminution amounted to 
less than they anticipated, the net revenue being only £144 less 
than tbe previous year. At last the directors were able to report that 
the back depreciation account had been wiped out, and the balance- 
sheet was no longer disfigured by a note in connection with this 
matter, the amount of £944 having been written off out of the profits 
of the year to the depreciation account. In the item of coal, the 
total cost for producing the larger amount of electricity was £27 
less than for producing the smaller quantity in the previous year. 
Tbey might confidently hope that this year, when they bad the 
advantage of the superheaters and the condenser during the greater 
part of the year, there would be a still further reduction of cost per 
unit, The directors were greatly encouraged at the success of the 
reduction in rates, and hoped that they might be able, at an early - 
opportunity, to offer the consumers а sti:l further reduction. An 
arrangement had been made with Mr. E. Rowley Hill to continue 
as engineer and manager for a further period of three years. 

The report was adopted. | 


` 


Oldham, Ashton and Hyde Electric Tramway Co. 


Mn. Ganoxz presided last Friday at the annual meeting held at 
Hamilton House. In moving the adoption of tbe report, which was 
abstracted on p. 456 of our last issue, he said he was sorry that the 
result of the year had not been quite as good as they had hoped, 
but 16 was almost entirely due to the very severe depression which 
had prevailed in the district practically throughout the whole of 
the year. They had carried 126,000 passengers less, ard the total 
receipts were down by £1,100 as compared to the previous year. 
There had been a reduction in working expenses, but, of course, not 
in direct proportion to the reduction in the traffic receipte, because 
it was not possible to materially reduce the service in direct 
proportion to the falling off in gers. The gross receipts were 
only £412 less than in 1903, that being partly due to reduction in 
expenses, but mainly to the fact that in 1903 they had various 
exceptional circumstances which did not recur in 1904. An inorease 
of £200 in the administration expen:es was almost entirely due to 
increase in rates and insurances. It was regrettable that the rate 
for third party insurances had somewhat increased, but they were 
endeavouring to meet that difficulty by a scheme of mutual 
insurance among the various tramway companies. The insurance 
companies had charged very high rates, so that it became impossible 
to effect insurances with them, and it was hoped by this 
scheme to reduce the amount payable. Whatever they had to pay 
in future would thus be the actual cost, and there would be no profits 
to be paid. The company had made an agreement with the Ashton 
n for the supply of electricity. The original agreement 
expires in July next, and they had renewed it for fature years upon 
an improved scale which would mean economy. The company was 
almost entirely dependent upon the prospects of improved trade in 
the districts, and these were distinctly favourable. The distress 
had been great, and it was only in December that any real improve- 
ment set in, and 16 had been very fully maintained. The company 
had incurred some loss as the result of competition of other 


travelling facilities, The railways had very much improved their 
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facilities having offered reduced fares, and the tramways between 
Manchester and Ashton had now been electrified and were in a 
meagure co g with the tramways of this company. Then the 
adjoining local authorities had also established tramway under- 
takings, and this fact had bad an adverse bearing upon the receipts 
on certain of the company's lines, though not to & severe extent. 
They had not yet been able to effect а satisfactory settlement of 
the agreement with Hyde and Stockport. The negotiations 
were pending, and it was hoped that some arrangement might bo 
come to so-as to render it unnecessary for the company to appeal to 
arbitration for a modification of the agreement, 

Mr. ATHEBLBY JONES, K.O., M.P., seconded the motion, and it 
was carried unanimously. 


The retiring directors and auditors were re-elected. 
1903. 1904. 
M. y. сє; Roure MILES. м. F. с. 
6 8 96 Bingle line.. se 23 - 6 8 96 
3 6 04 Double line vs ss "m 2 5 04 
9 1 0 | 9 1 0 
6,570,496 Number of passengers carried "m 5,445,291 
1:984. Average receipts per passenger... 1:74, 
0-90а Average expenditure per passenger 0-014. 
70:81 96 Proportion of expenses to receipts 11:85 96 
46 Number of cars in stock ie ee 46 , 
, 
Perth Electric Tramways Co. 


Tux report for the year ended December 31, 1904, states that the 


gross receipts for the year amounted to £69,411, yielding a profit 
of £29,360, an increase of £6,389. From January let to March 10tb, 
1905, the gross receipts showed an increase of £1,208 compared with 
the same period of 1904. 


After paying interest on the firat and second debenture issues,the sinking 
fund for first debenture stock, and the trustees’ fees, the balance standing to 
credit of profit and loss account is £14,181, which is carried to profit allocation 
account. To this sum is added the balance brought forward from last year— 
namely, £8,282—and £500 proportion of interest on guarantee deposit, making 
217,913, from whioh hasto be deducted £9,000 for preference dividends (paying 
all arrears to date) and £450 dividend-tax in Western Australia, The directors 

ropose to add £5,000 to reserve accouut. A balance of £8,468 is to be carried 

orward. The directors consider it prudent to now provide a cash reserve of 
£5,000 in addition to the reserve of stores and material. It is also desirable to 
provide a share capital redemption fund, and now that all arrears have been 
paid on the preference shares, the directors hope to be able not only to make 
both these provisions, but also to recommend a dividend on the ordinary shares 
at the end of the present financial year. During the past year about 1 mile was 
added to the track, making a little over 19 miles, and during January, 1906, the 
balance of the mileage authorised under the original Petth conoession was 
completed, making the total traok now in operation owned by the company 


nearly 22 miles, whilst 2} miles extra are being operated under oontract. To 


meet the increasing demands for traffic &ocominodation, it is necessery for the 
company to again provide additional cars; five are required 5 and 
delivery will be hastened so as to take advantage of the MNT traffic in the 
next hot season, The additions to the power plant are now rapidly approach- 
ing completion. A concession bas been obtained for extending the system to 
North Perth, which will add about 1 mile. In addition to this, the company 
has made an agreement with the Victoria Park Council for leasing a tramline 
connecting the existing system with the growing suburban district of Victoria 
Park. 'The directors are, from time to time, invited by suburban authorities 
to extend into the suburbs, but they haye only entertained such proposals as 
are manifestly to the advantage of the company. It is, however, & question 
whether this company should continue to make extensions or form a suburban 
company for the purpose, inviting the inhabitants of the respective suburbs 
to provide part of the necessary capital. The matter is engaging the considera. 
tion of the directors. 


The meeting of the company was held yesterday (Thursday). 


Guildford Electricity Supply Co. 


Tun report to December, 1904, shows that the company continues 
to make satisfactory progress, the gross receipts for the past year being 
£4,860 as against £3,897 for the year 1903. There is a balance on 
the revenue account of £1,848, after allowing £300 for deprecia- 
tion, £200 for preliminary expenses written off, £150 for payment 
of a further instalment on the suspense account for law costs, and 
£119 in respect of depreciation on free wiring plant. After making 
provision for dividend on preference shares, interest on debentares, 
&c., the net revenue account shows a balance of £439 for distribation. 
Out of this a dividend is recommended a£ the rate of 3 per cent. fcr 
the year on the ordinary shares, which will require £404, thus 
leaving a balance of £35 to be carried forward. 


Cork Electric Tramways and Lighting Co. 


Тнв directors’ report for 1904 says that the receipts during the 
year were £45,149 and the expenses £28,124, leaving £17,025. 
After adding the balance brought forward from 1903, £705, and 
deducting interest on debentures, £4,302, £13,428 remained. £5,500 
was required for the preferred dividend; £543 was written off ; 
£1,000 was placed to reserve for depreciation and insurance; 5 per 
cent. dividend on ordinary shares amounted to £5,500, and £885 
48. 11d. is carried to the revenue new account. 

The lighting and power business continues to show progress; 252 
additional consumers have been connected up during the year, being 
more than in ару prevous year. The traffic receipts also are satis- 
factory, 100,000 more passengers being carried than in 1901, when 
there was no abnormal traffic such as that provided by the Exhibi- 
tion in 1902 and 1903. Ап action brought in respect of an accident 
to & passenger was decided against the company, £500 damages 
being awarded ; this amount, with legal charges, has been paid out 
of the insurance fund provided for such purposes. The capital 
expenditure during the year amounted to £10,347, which has been 
expended on cable extensions, connecting up additional consumers, 
and completion of the power station extensions. During the year 
additional debentures to the extent of £5,000 had been iseued. 
The 500 ordinary shares and 500 cumulative 5 рет cent, 


preference shares, offered in January last at par and £101 respec- 
tively, were all applied for, the preference issue being largely over- 
subscribed. ° 

The meeting of the company was held at the offices, 83, Cannon 
Street, E.C., last Friday. 


CoxPABATIVE TABLE (Оовк). 


| Traction, | Lighting and power. 
A 2 c. p. lamps. 
Lear. gg wY » : 5. 59 (Equivalent.) 
2 ff ff 34 „% % 
— е] к= 7 . 
a 2 $ | х 8 2 | 8 Applied for. Connected. 
| d. И | Е Г СС “С 
1901 | 9:89 5,714,825 | 100 ! 855,882 83 | 18 53,265 51,718 
*1902 | 9°89 | 7,088,972 1°02 | 895,412 88 895 56,285 55,332 
*1908 | 9.89 | 6,853,823 | 1:00 | 919,072 85 | 1,027 64,454  ' 64,210 
1904 | 9:50 degen) 1:00 | 882,256 | 85 1,279 74,395 г 18,887 
| 


* Cork Exhibition held. 


British Insulated and Helsby Cables, Ltd. 


Tu» report for the year ended December 31st, 1904, states that the 
profit amounts to £129,817 plus the balance brought forward, £6,164, 
making а total of £135,982. From this have to be deducted :— 
Directors’ and debenture trustees’ fees, and remuneration to Works 
Committee, less directors’ fees receivable from other companies, 
£1,868 ; interest on debenture stock, £32,500 ; depreciation on build- 
inge, plant, machinery, &c, £21,000; transfer to special reserve 
account, £8,500; transfer to debenture stock redemption account, 
£5,000; dividend on preference shares to December 31st, 1904, 
£30,000; interim dividend on o:dinary shares to June 30th, 1904, 
£20,000 = £108,868, leaving available for dividend а balanoe of 
£27,114. The directors recommend the payment of a further divi- 
dend of 4 per cent. on the ordinary shares (£20,000), making, with 
the interim dividend already paid, a total of 8 per cent. for the 
year, carrying forward to next account a balance of £7,114. During 
the past year the volume of trade has been large, but competition 
still continues very keen. Under these circumstances, the directors 
consider the result of the year's working satisfactory. А further 
sum of £8,500 has been added to the special reserve account. The 
additions to net plant and machinery, &c., during the year at the 
Prescot, Helsby and Liverpool Works, have been necessitated in 
order to facilitate the company’s business and widen the scope of 
its operations. 


Brompton and Kensington Electricity Supply Co. 


THE annual meeting was held on Tuesday of last week at Winchester 
House, Mr. H. Ramie Beeton presiding. 

The CuatRMan, in proposing the adoption of the report, said that 
the works cost and the selling price for the past year were both the 
lowest in the company’s history, whilet the load factor was more 
favourable than ever before. Unhappily rates and taxes continued 
to advance, and represented at present about 10 per cent. of the 
earnings and 15 per cent. of the divisible profits. It was satis- 
factory to note that their power load, though small, had doubled in 
the 12 months, For the first time in their history the net profite 
had ceased to show an increase, and showed a slight decrease, which 
was due to their having reduced their price, by which consumers 
had benefited to the extent of upwards of £4,000. The average 


price charged by the company during the past year had been 4:494. 


per unit, as compared with 4°96d. per unit for the previous year, 
and that difference of nearly $d. on the units sold represented a 
loss of about £5,000 of gross income, which the saving in the cost 
production had reduced to about £4,000 of net income. The board 
had already made a further reduction in price on certain classes of 
lighting, commencing on January 1st last, and it was their intention 
to extend this reduction in future, bclieving, as they did, that the 
interests of the shareholders would be best served by supplying 
electric light, heat and power at the lowest price possible under the 
burdens imposed upon them by Parliament, and having regard to 
the nature of the demand in their area at tbe present time. In this 
connection he would like to make a few observations in regard to 
the position of the Metropolitan Supply companies in general, and 
of this company in particular, and of the duties of Parliament at 
the present stage of tbe electric lighting industry in London. . 
When this company commenced operations, now 15 years ago, 
the conditions which prevailed were, of course, very different from 
those existing to-day, and Parliament in its wisdom then decided that 
powers should be accorded only under a limited tenure, for the 
supply of a limited area, without discrimination among consumers 
in such area, and it farther decreed that a company should not be at 
liberty to associate itself, either financially or physically, with any 
other company in another area. The effect of the limited tenure 
was that the companies ran considerable risk of being compelled to 
sell their undertakings at some price less than the amount of their 
capital expenditure, and that they were therefore subject not only 
to the ordinary working expenses of carry ing on their undertakings 
under stringent conditions, but to the annual cost involved in 
making provision for the replacement of a large proportion of their 
capital at the expiration of their concession; whilst the effect of 
being tied down to a limited area and being forbidden to extend 
such area by association was to prevent the companies from assisting 
each other, and to compel each company to provide and keep in 
operation more plant and machinery than would be necessary if 
mutual assistance in times of exceptional pressure were available. 
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In these circumstances, those companies which, like themselves, 
undertook, with the comparatively primitive appliances then avail- 
able, the responsibility of а public supply, soon discovered that it 
was not for some time to be a profitable enterprise. Moreover, it 
must be remembered that if electrical energy was to be produced 
cheaply, it could not be stored, and that a producer of electrical 
energy was obliged in consequence to install sufficient plant to 
produce the maximum amount of energy which he might be called 
upon to supply at any time, and always, of course, with the necessary 
reserve. The cost of production of electrical energy, therefore, 
depended upon the number of hours in the day during which the 
plant was occupied, or, in other words, it depended upon the pro- 
portion of the actual to the possible use of the plant installed, which 
was tochnically known as the “load factor.” For instance, the supply 
of energy to one lamp for 10 hours was the same as the supply of 
energy to 10 lamps for one hour, and at tho same rate the electric 
lighting bill would be the same in both cases, but the amount of 
plant installed in the latter case would be 10 times greater than 
in the former. It was, therefore, much more profitable to 
supply electric light to а man who occupied one room than it 
was to а man who occupied a large house, and that perhaps for 
only а limited number of months in the year, and it was much more 
profitable to supply light to а tube railway than it was to any one 
above ground. It followed, in short, that the load factor of different 
areas and the load factor of different consumers in the same ares 
varied considerably, and that it was not reasonable to suppose that the 
price of electrical energy should be everywhere the same, or that 
companies labouring under the existing disabilitins which Parlia- 

ment had imposed, could produce electrical energy as cheaply as 

companies which might: be constituted in the future exempt from 

such disabilities. Parliament, in short, had seen fit to make electric 

light and power dearer to the public by limiting the tenure and 

limiting the area of the supply companies in the interest of the 

local authorities. That being so, what were they to tay to the 

demand of the company, which was asking Parliament for perpetual 

powers ќо supply the whole of the metropolis, and in so doing to 
pick and choose its customers so as to secure the more кее апа 

refuse tho less profitable? He ventured to say that that оошрапу,. 
as well asthe other metropolitan companies, were in a position to 


supply all the electrical energy that was likely to be wanted in the 


districts they were called upon to serve, that they were relying 
upon being allowed to meot the more profitable demand for power 
which was now springing up, in order to reduce the price for light, 
and that they were supplying electrical energy as cheaply as was 
consistent with the past and present obligations which Parliament 
had seen fit to impose upon them; and he ventured further to say, 
in face of the Lords’ Committee, which had commenced its labours 
that day, that if those disabilities were to be removed in the public 
interest, they should be removed in favour of the companies who 
had borne the heat and burden of the day, and not in favour of 
newcomers who were seeking to reap where others had sown. 

„ R. Davies seconded the motion, and the report was 

proa. | | 


County of London Electric Supply Со, 
Tum meeting of the shareholders of this company was held on 


Thursday of last week at Winchester House, Mr. J. B. Braithwaite, 


jun., presiding. 

In proposing the adoption of the report, the CRAIRMAN said the 
only changes in the balance-sheet on the debit side were occasioned 
by the issue of the balance of their second debenture stock of 
£150,000. On the other side they had expended on capital account 
during the year about £83,000. That was £50,000 less than last 
year, and was so far satisfactory, inasmuch as it showed that they 
were beginning to overtake the heavy capital expenditure which 
they had had to make in previous years on their very large southern 
areas. The bulk of the expenditure had been on mains, trans- 
formers and meters. The large expenditure on mains was rendered 
necessary owing tothe rapid building developments which were 
taking place in some of their areas south of the Thames, and in 
order to secure business they had to put in their mains while the 
roads were being made and the houses being built, in order that 
the latter could be wired before they wereoccupied. With regard to 
other mains extensions, they did not make any fresh extensions 
unless they had orders in hand which would give them a 
gross return of 20 per cent. on the proposed capital outlay. Tho 
reserve for depreciation, repairs and renewals now stood at £47,340, 
which was a considerable advance upon the amount at which it 
stood in the previous balance-sheet. He would like to point out 
that, with an increasing business like theirs and a growing station, 
the time came when they bad to get rid of the small units of generat- 
ing plant which were installed in the early days of the company, 
and replace them with larger units. In connection with that, it might 
be thought advisable to write some amounts off the plant, and it 
would come out of that account. He should say that probably it 
might be necessary to write off from £4,000 10 £5,000 on that 
account later on. With regaid to the revenue, the tale they had to 
tell was a very satiefactory one. The revenue from the sale of 
energy had amounted to £126,232, against £109,017 last year, or 
an increase of 15:8 per cent. The gross revenue from all sources 
was £135,790, against £119,748, an increase of 13:4 percent. On 
the other hand, the station expenses showed a farther substantial 
reduction. The increase in the revenue was the result of their 
having sold nearly 14 million more units last year, an increase 
of about 25 per cent. Having sold 25 per cent. more units, the 
revenue having only increased by 152 per cent. was due to the fact 
that they һай availed themselves of the opportunity which the 
larger output and the decreascd cost of production had given them, 


of making reduotions in the price to their customers. That they 
considered to be & wise policy, and one which they would continue, 
Although they had sold those additional units during the year. 
they would be glad to know that through the exertions of their 
engineering staff, the cost so far from having gone up, had actually 
decreased to the extent of £340 That would show them the 
measure of success the staff were meeting with, in bringing down 
the cost of production. The efficiency of distribution had remained 
the same as last year, and they had been able to meter 71 per eent. of 
the units generated. The total price received per unit last year was 
408d., as against 4 39d. The increase of profit from their London 
stations was the largest they had ever had in the history of the 
company—it being £193,000, or £7,690 more than the increase last 
year over that of the previous 12 months. That was 
very important in view of the fact that their London 
stations formed the backbone of their undertaking. They had 
also achieved another record in the matter of lamps 
last year; the additions having amounted to a little over the 
equivalent of 118,000 8-c.P. lamps. That was the largest increase 
they had ever had, and they were still going forward. A considerable 
amount of the increase was for power. They had now 7,459 H.P., of 
which 1,956 were added last year. Those figures were the more 
satisfactory in view of the keen competition which they had to 
meet in certain portions of their area. The outlook for the present 
year was, he thought, a good one. Up to the present time they 
bad received applications for the equivalent of about 17,000 8-0.P. 
additional lampe, including power, and the reduotion in working 
cost had been maintained at the lowest point hitherto touched. 
They had secured their coal contracts up to the middle of 1906, so 
that they had protected themselves against any sudden rise which 
might take place. They were holding ап electrical exhibition 
‘in Holborn next week, where they would try to show in a practical 
form the advantages of electricity. In spite of the record which 
they made last year, they were by no means resting upon their oars, 
but were doing everything they could to Íncrease the business and 
thicken up the mains. The net result of the year was that they 
were able to double their appropriation to the depreciation fund by 
placing £20,000 to it, ав against £10,000 last year. They also pro- 
posed to pay £2,000 in increased dividend, and if their prosperity 
continued to increase, he hoped that for the current year they 
would be able to pay 5 per cent. dividend, and to still further 
increase the amount to the depreciation fund, until they were able 
to set aside £30,000 or £35,000 for that purpose. The outlook for 
the current year waz quite satisfactory, for while their working 
expenses were still on the down grade, their sales were still on the. 
up grade, and the applications from new customers were coming in 
in & satisfactory manner. They were, however, faced with a certain 
amount of trouble and anxiety, owing to the attempt that was 
being made to invade the whole of London by the great 
5 million power company, as it was called. The latter proposed 
to take the pick of the load and leave the other companies 
with the non-paying load. They did not think that was an equitable 
proposition, and they had great hopes that Parliament would not 
grant such a cool demand, but would say that if there was this 
great demand for power springing up, the existing companies should 
be given the first chance to supply it. They bad joined with the 
other electric lighting companies in opposing that Bill, and they 
were themselves promoting a Bill which would give them the 
powers that they needed to supply power within their own area 
and other adjoining areas, and they were also asking for power to 
inter-connect their stations north and south of the Thames, which 
would be most useful to them. They were also promoting a pro- 
visional order for Croydon, which had the support of the District 
Council there, and which was now before the Board of Trade. 

Mr. FREDERICK W. REvNOLDS seconded the motion, and the 
report was adopted. 


Direct Spanish Telegraph Co. 


Tum Marquess OF TwENDDALE presided at the meeting of this 
company held at Electra House on Tuesday, and in moving the 
adoption of the report, he ssid that tbe traffic receipts showed a 
decrease of £266, as compared with 1903. This was owing to the 
reduction of the rate to Spain from 3jd. to 3d., which came into 
operation on July 1st, 1904. The decrease would have been heavier 
but for the fact that the first six months of 1904, showed an increase 
in receipts, as compared with 1903, of £1,300. To put them on the 
ваше revenue-earning basis as before the reduction took place, they 
required to deal with a large increase in traffic, but, unfortunately, 
that had not deen experienced. The ordinary working expenses 
showed an increase of £365. Owing to the constant interruptions of 
the Marseilles— Barcelona cable which had occurred during recent 
years, the directors decided to put the cable into & thorough state of 
efficiency. This had been successfully accomplished, though at 
considerable expense, which would occur in the current year’s 
accounts. The repairs on this cable had cost on an average over 
£5,000 per annum for the last four years, while, of course, the loss 
of traffic had been considerable. The Bilbao cable was also inter- 
rupted, but happily for only 74 days, and was repaired by one of 
the Eastern Telegraph Co.' ships, which happened to be available. 
The landing licence for this country had been renewed on terms 
which were considered satiafactory. The company’s operations had 
enabled them to recommend the usual dividend of 10 per cent. on the 
preference, and 4 per cent. on the ordinary shares, leaving the reserve 
fund at £47,000. The cables were in excellent order, and as trade 
was improving, and they might expect freedom from costly repairs, 
and perhaps a real reduction in income-tax, they were entitled to 
look with confidence to the future. 

Bir J. Danmon Рвирив seconded the motion, and it was carried, 
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Sonth Wales Electrical Power Distribution Co.— 
The report for the 12 months ended December 31st, 1904, to be sub» 
mitted at the meeting at Cardiff on 1st prox., states that during 
the past 12 months the eonstruction of the initial works of the 
| company’s "undertaking ° has been proceeded with. The four 

stations— Bridgend, Cwmbran, Neath and Pontypridd— are supply- 
ing current, Arrangements have been made for thesupply of energy 
to a large number of collieries and works, the aggregate horse-power 
amounting at present to upwards of 10,000 E. P., and this demand is 
cortiouously increasing. Extensions of the Pontypridd and 
. Cwmbran stations are in band, these sta: ions already needing in- 
creased plant. Mr. Henry Riiffer has consented to take a seat on 
the board, A Pill is beirg promoted in the present session cf Par- 
liament to authorise tte acquisition by this company of the powers 
of the Carmarthenshire Electric Power Co. and for cther purposes. 
The balance-sheet thows cash at bankers and in bard £76,057. 


Rosario Electric Co.—The directors have declared an 
interim dividend of 3 per cent. for the half-year ended December 


31st, 1904, on the 6 per cent. cum. pref. shares of the original 
issue. 


Swansea Improvements and Tramways Co.— The 
report for the half-year ended December 31et, 1904, states that the 
gross receipts of the tramway undertsking have amounted to 
£15,361, а decrease of £124, and expense», including debenture and 
other interest, to £10,598, an increase of £476. The profit on the 
half-year’s working is £4,763, which, added to £92,773 brought for- 
ward, makes a total of £7,536. Tte directcrs recommend that 
£1,000 be placed to reterve fur d and applied in reduction of balance 
of advances due to the B.E.T. Co., and after paying a dividend on 
the ordinary shares at the rate of 24 per cent. for tre year, there 
ret mains to be carried forward £1,987. 


Bell’s Asbestos Co.—The report for 1904 states that 
the net profit is £14,212, to which is added £3,092 brought for- 
ward. The directors recommend the payment of a dividend at the 
rate of 6 percent. per annum, to place to reserve fund £7,101, ard 
to carry forward £3,002. The ircreased demand for the goods 
manufactured by the cc mi any has resulted in larger profits. 


Prospeetus.— Messrs. Baring Bros. & Co. have this weck 
been inviting spplications for $20,000,000 of 4 per cent. 
collateral trust bends of $1,000 each of the American Telephone and 
P Eph Co, at the price of 994 yer cent., or £199 per bond of 

1,000. | 


Robty & Co.—The report for the past year shows a 
profit сї 232,598, a considerable improvement on the figures of the 
previous year. It is proposed to рау a dividend of 5s. each on the 
ordinary shsres and to place £9,000 to suspense account; £8,283 
has been written cff for depreciation, leaving, after payment of 
debenture interest, £5€8 to be carried forward. 


Stock Exchange Notices.—A pplications have been made 
to the Committee to appoint а special settling day in and to grant 
a quotation to:— 


Charirg Cross, Euston snd Hampstead Railway Co.—Scrip (fully and partly 

aid) for 4800, O00 4 per cent. perpetual debenture stock. Great Northern, 
Piccadilly and Brompton Railway Co.—Scrip (fully and partly paid) for 
41,200,000 4 per cent. perpetual debenture stock. 


And to allow the following securities to be quoted in the Official 
List :— 


Charing Cross, West End and City Electricity Sapp'y Co., Ltd.—rurtber 

issue of 450, C00 4 per cent. debenture stock, Lisbon Electric Tramways, 
Ltd. 500, C0 ordinary shares of £1 each, fully paid, Nos. 1 to 500,000 ; 500, 
6 per cent. cumulative preference theres of £1 cach, fully paid, Nos. 1 to 
500,00; and £600,000 5 per cent. mortgage debentures of £100 each, Nos. 1 to 
5,000 (registered). Metropolitan District Railway Со.—#581,851 assented 
extensiom preference (5 per cent.) stock, and £962,649 unassented extension 
preference (5 per cent.) stock, in lieu of the £),600,000 extension preference 
(b per cent.) stock now quoted. Potteries Electric Traction Co., Ltd.—Further 
issue of £25,000 44 per cent, debenture stock. 


Winchester Electric Light and Power Со. — The 
report for 1904 shows that 6,135 8-o.P. lamps have been added, 
making 41,692. There is а net prc fit of £5,707, and 44, (32 is avail- 
able fcr dividend. The total dividend for the year is 5j per cent. ; 
£1,000 is placed to depreciation, £500 to renewal of plant fund, and 
£480 is carried forward. The works have been corsiderably 
extended during the year, to keep pace with the demand. 326 
ordinary shares were issued at par and fully paid; 481,707 units 
were generated and 389,816 were sold; 64,024 were used on works 
and 27,867 are unaccounted for. The total maximum demanded was 
309:5 KW. 


Evered & Co.— The report for 1904 shows £14,250 to 
be dealt witb. This includes £3,500 which bas been drawn from 
the fund for the equalisation of dividends. The dividend on the 
ordinsry shares is to be 74 per cent., absorbing £12,806, and £1,444 
iş carried forward. In reporting a reduced profit, the directors 
state that this experience has been the lot of many trading con- 
cerns of a similar cbaracter. Messrs. В. G. and G. J. Evered, the 
present managers, are to become managing directors of the company, 
Mr. В. B. Evered's remuneration as chairman will be £500 per 
annum. s 


STOCKS AND SHARES. 


Wednesday Evening, 

Manxets in the Stock Exchange are rather checked by the slight 
hardening of money rates, and the disappointment feit at the 
delay in the coming of peace; but members bave not much canse 
for complaint at present, and the steady character of the invest. 
ment business is still a marked feature. Some recession has 
occurred in the prices of better-clars stocks and shares. Our own 
lists indicate a halt in movements, there being very few changes 
this week as compared with those in the earlier part of the month. 
The majority of the variations are in the upward direction, but 
there is an absence of sensation in all, and only one stock— 
British Blectric Traction Second Debenture—has moved as much 
as 3 points, the rise teking the price to 99. 

Electricity Supply shares are irregular. A 5s. advance in Ві, 
Jamee’s to 14} is offset by a similar fall in Metropolitans to 184. 
City of Londons weakened to 12, a loss of j, and Brompton 
Preference eased off to 10}, although the Ordinary remain at 10]. 
Both the "City Undertaking” Preference shares of the Charing 
Cross Co. are 4; firmer at 5,4, the Debenture stock being a point up 
also. There is } decline in Edmundson's ordinary, lowering the 
price to 63 middle. South Londons are } down to 4}. 

Outside the better-known Supply shares, it may be mentioned 
that Calcuttas are 92, Electric Lighting and Traction of Australia 
Preference 23, and Havana Electricity shares 10. Hove Electrics 
stand at 8, Oxfords at 64 er dividend, Bromleys at 53. The latter 
company's Debenture stock hardened to 104}, and Bournemonths 
are 122 for the Ordinary, 10 forthe First, and 11} for the Second 
Preference. The portentous title of the Midland Electric Corpora- 
tion for Power Distribution bas not prevented the Debenture stock 
from rising to par. 

Further improvement in Edison & Swan Ordinary and Preference 
has carried the prices to1j and 2 respectively. The Miscellaneous 
divisions are decidedly quieter, but the continuance of the good 
tone in the Telegraph market deserves notice. Great Northerns 
are the chief feature, with a jump of £3 to 36, shares being difficult 
to obtain. Moreover, only too many of the quotations in the Tele- 
graph price list are almost meaningless, although circulated under 
the authority of the Stock Exchange Committee. Anglo-American 
Telegraphs are still being abeorbed, and the Deferred stcck is i 
better at 17. Quite recently the price was not in its teens. The 
Ordinary is a point better at 63, but the Preferred receded j to 
1083. Pacific and European 4 per cent. Debentures firmed up to 
1003, and the Eestern group shows no change at all. Nor do the 
Tu ust issues. Telephone varieties are practically "as they were,” 
National Telephone Deferred is à lower at 104}, but it is as 
uninteresting to read of the market this week as it is to write 
about it. 

Bo far, the Administrative County of London and District 
Electric Power Bill has bad very little influence over prices. The 
dullness in Metropolitans and Citys is ascribed in some quarters to 
this consideration, but tbe real reason bas to be sought in the 
anxiety of proprietors to take profits after payment cf the dividendt,, 
The South Wales Electric Power dealings bave been regrettably 
checked by the issue of the report, which for. baldness and lack of 
info: mative news has been sharply criticieed. | | 

Home Railway stocks are dull, but Electrical issues have not 
moved. Districts went down to 41j, and Metropolitans to 97, in 
aympathy with the allrcund quietude. The new Tube stocks 
remain sbont the same, and occasion msy be taken to correct an 
obvious printers’ error in these notes last week, when the premium 
on the new Oharing Cross and the New Great Northern Debentures 
was stated at 10 for the Special Settlement, It should have been { 
premium, of course, and the price is still the same. 

Calcutta Trams at 8j are ex the righte. Several of the Argentine 
shares are rising again, Anglo-Argentine Preference being 8$, 
Belgranos 33 and City of Buenos Ayres (1904) 52. British Columbia 
Electric Railway Deferred Ordinary was done at 105} early in the 
weck, and Auckland Electric Debenture at 1054. London United 
Tramways Preference have steadied at their lower price, but the 
Debenture is again a point easier. 

Considerable doubt was cast upon the tentative announcement of 
an amalgamation between the great Armetrong-Whitworth Co. and 
the British Westinghouse. The shares of the latter continus to be 
called 34 middle, and their lack of advance is an excellent com- 
mentary upon the market’s view of the rumour. Babcock & Wilcos 
rose smartly on Wednesday afternoon to 4§, and an improvement 
of bs. in Electric and General Preference makes the price of the 
sbares 5. The British Insulated report has not altered the quotations 
of the company's issues, although it is a good one. Better в 
the statement of the Anglo-Argentine Tramways Oo., which shows А 
credit balance of £194,685. After making liberal appropriations to 
various funds, the directors declare a dividend on the Ordinary 
which brings up the total distribution for the year to 8 per cent. 
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Vol 56. No. 1,426, Manon 24,1905] THE ELECTRICAL REVIEW. = 501 
SHARE LIST OF ELEOTRIOAL COMPANIE®. | 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock | Business done 
Present T Or | Dividendsforihelam | Quote | Chowne | week ended 
Imus. =? е. three years, arch 16th. | March nd мыса, 
1903, 1908. | 1904 | Highest Lowest 
cep | Арсаи Tizoot Telegraph, 4 % е 1 өө ee ee EU , oe ee oe 109 92 — 27 » ee 
119,7001 — жазай mau oe о р |. qas 70— 15 ңы se 
188,840 American Telegraph ae n M s .. | Stock | 60/6 61s. 61 — 68 (2 — 64 " E 
8,106,580 do, 6% Prei. iè és js We ». | Stock 17 6 96 1083-1 108 — 109 10 1064 
моо Do: do. erred өө sie ws és өз 9 6 br 1 1 1 ү ы 10 Jg 16,5 
i aca уана ааа. 2 o ALL | | | E MEC ара 
Do. do. Ster 500 4 Btook Red. ee ee ee s ee m = 
16,000 Ouba Telegraph . Ung ee 1% ee ee ee ее ee 10 6% б % ae 84— 91 id es 
6,000 Do. 10 & Pret. ce ee ее ee ee эө 10 ee ee ы 17 т 18 17 А 18 eut oe 
13,981 Direct Spanish Telegraph, Ord. vs Qu exe 6 са Ss К 7 | А : 
6,000 до. 10 Qum. Prei. ee ee ое eec 6 ee oe . — {4 == 9 . ee ee , 
60,000 Do. до. Debs. c We % is ; 100 — 108 10 — 103%, | 1019 | .. 
EY DUM Canea гака tes Cable. ve m M “cn 8196 8 96 иё 11 006 -,llá п 1; 
4,000,000 Basten Telegraph, Ord » 4% Beg. D Sio swe Нов 16 СЕ. воск 1% 119 | - MS ue MS и 137 145) 
хт — uA Men De Hu. 1 25 d вок EM M MESS. E] 10 
$30 000, Do. i b. e ee Stock 55 = 100 —107 105 -i0 105 E 
800,000 | Eastern & South Afri Tele., 4% M Noa, 1 to 8,000, red. 1909 ec ' — — S oe Vs 
200,000: Do. do. 171 Marz A us Sub.) 1 to 8,000 26 ve T 101 —168 101 —108 es v 
180,297 Ою Telegraph ana V is 2s "S os bò oe | 10 |£8167*| 54% . 1 l1 103 — 11 1 uj 
180,043 Do. 6 Pret. ee ee eo ee ee 10 ee ee ° 14 — 14 14 =, ui 14 14 
150,000 | Great Northern Tel Telegraph, 10 [14% | 15% . &— aet 854—- 85 89 
topo |{ Halifax and Bermudas Cable, 44% 1st Mort, Debe, 2 within Nos. Nos.) | 199 " " o] 100—102. 100 —103 100 д 
17,000 do-Buropeaa Telegraph e vs t is s 26 1 10 ix 47 — 40 47 — 49 493 48 
ev Monte Vi eo Telephone Co., Lid., Ord. ee ee ee өө ee | 1 8 8 s * 9— 18 6-0 
i, National Pref. Stock в» өө ee eo $6 100 8 6 6 & 110 —1]i xd 110 —111 110; 108 
1,965,667 Do. a f. Stoek  .. .. .. .„ ce eo | 100 4 5 5 104 —106 xà | 103 -1 106 1 
15,000 Do. do. 6 Cum. 1st Pref. ee » ee ee өө 10 6 6 6 $ 124 — 18) xd 124 — 1 ee ee 
16,008 | Do. do, 6% Cum. ind nee . af wo |6 6 6 9 — 18 xd | 19 — 18 72 i: 
8,260,000 Do. do, 68% Non-cum. &rd. Pref., 100 30,000 .. .. 6 6 6 d 54— txd i- 5 бүз. 
000, 000. Do. do; 83 % Dob. Red, de MR s a. | Stock 83 4 100 — 102 100 - 102 1 У 
689,598 Do. de. 4 96 Deb. Stock Red. e ee | 100 4 4 va 104 —106 104 —106 105 | 1043 
179,818 Онаша! 3 "ru 1 mao mss fully pala de oe 1 6 96 64 5 li 1 - 12 lii 1ł 
80,000 с com EN ve 1 "5 sò . 1,3— 1 111— 15 si «b 
г 100,000 Риодо and Huropean Tey 4 % ur. Debe, 1 10 1,000" oo ч | 100 s 2s iv 98 —101 59 — 108 às es 
11,8890 Beuter’s ee ee ee ee oe өэ ee өө ee [Il 8 5 96 ee ee 7i— 7 74 — 7 ке 0 
“ою United River Plate Telephone > .. .. No n e| 8 | 9% | - 127 д os | or ; 
40,000. в % Gam. Pret, Жов. 1 to 40,600 s| € К, у. is = 5— a i i 
. 130,947 ро. ёо. 8 Debs. 59 ee eo өө ee Stock ee eo ее 17 —109 107 —109 А • 
16.600! | West African Telegraph, Shares өег es 10 $96 | 4% А 8— & 8 — 5 Ар Tm 
80,008 | West Coast of America, 1 to 80,000 and 58,001 to 58,008 T а 94 oe ee T ` — : : 
150,000 W est Coast of 1% De bs., 1 to 1,600 guar, by Bras. Sub. Tel, 100 ee ee . ө 100 —1 1 — 102 ee е 
267,9801 Westen Tel Là, Мов. 1 $o 207,880 — .. „ „ e| 10 | 1% | 71% а 14 — 1 M — Mà 1443 ил 
15,008: D» 6 Debs. 2nd series, 1906 ee eo ee 100 [zl ee 101 — 108 101 108 ee . 
000,001 ро do, (A Dab: Btock Red. .. өө өө e. | 100 aa ae 108 —1(5 103 —106 fa 
88,891 West India and Panama ee ee ee es ee ее ~ 10 ee ee 5 1 Бе 1 14 . 
04,668 Do. do. do. T 8 Qum. ist Pref. ee өө 10 ee ee 9 — 9 ө 
4,009 Do, da, do, 6 Саш. 2nd Pref. [2] ГІЗ 10 eo ee — 8} аў 8 
89,0901 U0, do, do, 6 & Debs., Nos. 1 to 1,808 .» | 100 ve is Я 108 —1C6 108 —1(5 a 
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British Aluminium 7 % Oum. Pret. so so eo eo eo ee 5 ee ee 
Do a « SUA i Deb, боой Red. LET eo ee 6 ee ee . 
0. bd ee ee ee ee ve 
British шеси кесш; тоба ee ee ee ee @e 10 8 % ee 
6 Cum. Ё ee ° $ ee 10 es ae oe 
Do, 6 M Perpetua) Dehenture S ee se ee ee 
Do. . 4 96 2nd Deb B8 9 ee ee eo 100 ee ee ee 
ag ae Helsby abies А өө ва oo oe Н 10 % 8.% 8 X 
Do. do. 45, in Mon. Deb. Bea, „„ о 
ett, Lindley & Oo., ee ve eo e. eo eo ге âl eo ee ee 
pra шшен ымен, SCT n созо Оа | ait | si 
Do. do. Ton“ cum. 6% el... n | 3 % | 6% * 
Do, do. Perp. Deb. Stock. eo ce | Stook 90 га 
Do. do. Perp. ind Deb. Stock ie ee | Stock 2% M 
Callender’s Oabie T оа as oe 6 16 96 | 128% 
Do. do. do, 6 Cum. Prot. - oo Ü ee ee ee 
Do. do. do. 1st Mort, Deb, Stock Red, ens Stock ee ee ee 
Central London Railway, Ord. T T oe ee „Stock | 4% 4 vx 
Do. do. 4. Pret. Stock. өө T vs ee | Stock | 4 T «s 
Cis 3 th do. do. ee эе ee ee ее рон A 22 210 
y u ee ee oe oa ee ce tar 
& Oo., Nos. 1 to 86, 8 5 % өө 135 
6 96 in 20 11.000 01 [ Debt. to 990 of 4100, and | РА Е D: 
R bi 4 ebares; 43 to 99 6 Nil еә 
ро. o. ne Pu A" shares, е m b Nil P x 
Do. до, срео grec er 100 eo ee 
Do. do. 113,80 b. Stock Prov. Certs. all pd. 100 m oe 
lectrio Construction 1 to 1 бб. „% -os 3 6 96 4 96 
Do. до. Оша. Prel 1 to 81,890 i» T és 3 “ә eo 
аш = со ach, - lat Mort, Deb, Stock ee oe orgs ee oo ee 
eo 0 ә L] LE J ee ee @e Б ee eo 
4 ema Deb. ee ee ee LE Stoch 5 ee ee 
Hanley st (W. 19 Telegraph 4 Prei. LE ee ee ee ч 990 96 15 96 15 p^ 
do: ort. Deb. Stock ..  ..|Bck| .. | . i 
Indis- Rubber, duns Percha & Telegraph Works «s “3 SA 10 10 96 is 2 
аео Overheid Бай 8 40. 4 % 1st Mort. Deb. 100 ц à t 
es ee ee ee ee ec 1 1 
h do, dl Pret. £10 paid se ee eo ее i кыз ‘5 t% 
Telegraph Consiruction Apa o 20 15 
. do. ; Deb. Bds,, "Nos, i o 1,600: Aid 100 2 5 * % 
Waterloo & City Railway, ога, өө ee ee ee 100 8% 8% 84% 


* A penod of nine months; 


t Quotations on Liverpool Btock Exchange, 


44— 5 
m 
1 10 
—124 
"- 4 


£2 — Y5 
79 — .&2 
п — 1 
-6 
T 
B — 95 
101 —1(8 
— *6 
144 — 45 
18 - 
99 — 98 
E; 
8) — 85 
Ss — 91 
of af 
A 10 
91 — 96 
15 — p 
109 —111 xd 
16 — 17 
100 —108 
9:— 814 
vl— 
25 — 81 
108 —105 
92 — 94 


5 Unless otherwise stated all sbares are folly paid. 


Bank rate of discount 24 per cent. (March 9th, 1965) 


44— 6 
4 63 

98 — 10 
91— 9 
10$ — 11 

122 —124 
98 — 1 
d- 1 

— 6 

101 ~ 104" 

2 1 

E 
We 2 
94 — 95 
uZ i 

Eå — 

1301 06 
98 — 65 

101 —108 
444— 45 
2à— zá 
98 — 98 

12 1 
1g— 2; 
80 — t6 
t6 — " 
142 

— s 
97 — 99 
91— 10 

o] — QA 
123— 18 xd 

64 x: 

109 —111 
16 — 17 
105—108 

1 BN 
— 91 

86 — 89 xd 
108 —.C5 
92 — 91 
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SHARE LIST OF ELEOTRIOAL COMPANIES - ELECTRICITY SUPPLY COMPANIES. 


Stock 


| 5 Closing Olosing Business dore 
P etg | МАМЕ, or gimus 8 care Quotations Quotations | week ended 
! | Share. Mar. 15th. March Land. | Mar. 22nd, 1906, 
| 7 3 | { 1909. | 1508 1904, | Highest | Lowest 
30,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 6 B 96 10 96 10 1(i— 10 101— 107 | T 
20,000 | Do. do. 1% Cum. Pref, b T I 10j— 103 10 — 105 | 10 
250,000 | Central Electric Supply 4 95 Guar, Deb. Stock . "i T 100 Ет . 105 —108 105 —108 BET T 
60,000 | Charing Cross and Strand Electricity Supply .. + са b 10 96 B % B В — % 8 — BÀ | 8a | 8 
10,000 Do. do. do. 44% Cum. Pref, 5 os T А 53— 54 Dà— 5$ | 543 P 
40,000 Do, do, “ City Undertaking ” 443 Cum. Pre“. 6 4 — 5p 5 — tà | 
40,000 Do, do, 1908 = s i * i» b i44— 5, р — AL 
850,000 Do. do. 4% Deb. Stock Red, . 100 АР . 104 —10f 105 —107 | 106 105 
44,486 |*Chelsea Electricity Supply, Ord.  .. P 1 Б 44% б4% f 62 — 1 01— 72 Ira oU 
150,0001 | Do. do. % Deb, Stock Red. - Btock ме 109 —111 109 —111 | ТҮ £z" 
10,596 City of London Electric Lighting, Ота, 40,001—110.596 10 5 96 559 ( 124—  121xd 114— 121 12, - 
40,000 | Do, 6 % Cum. Pref, 1 to 40,000 ; v. yi - 10 . 184— 4 125 — M | IM 12 
400,0001 Do, 5 % Deb. Stock, Scrip. (iss. at 115) all paid .. 123 —127 b 123 —127 | 2. 5 
300,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid .. 100 d 103 —10 103 —105 104 
40,000 | County of London Electric Lighting, Ord. 1—40,000 . M 10 4% i i 04— 10 04— 10 | 91 ) 
30,000 Do. до. do. 6 % Pref., 40,001—€6 10 Ф 193 — 19; 194 — 19{ ~ ] РА 
400,000! Do, do, 44% Deb. Stock .. Y a T * 110 —118 110 —118 => 
250,000 Do. do. 44% 2nd Deb. Stock * Stock os T vs 101 —106 104 —106 | 1061 104i 
70,000 | Edmundson's Electric Corporation, Ord, Shares 5 1% 7 96 01— 64 | 61— 68 | oi 65 
70,000 Do. dc, 6 % Cum. Pret. .. 58 * » » * 61— 6 64— 6 | 6 23 
900, 000 Do. do. 44% let Mort. Deb. Stock 100 * Koi е 106 —108 106 —108 | 108 
91,000 | Kensington and Knightsbridge Electric Ord. 3 Y 25 b 10 96 12% 12 96 193— 193 121 — 183 ДА? | 
80,000 Do. do. do. 4 &% Debenture Stock Btock * ee 102 —104 102 —104 | 10088 | . 
110,000 London Electric Supply Corporation, Limited, Ord. .. B а + 8 25,.— 2 27 — 913 | 558 | 24) 
49,840 Do. do, do, 6 % Pref. .. M b ч з * 53— I 63— 6 | 5 j 515 
250,000 Do. do. do. 4 % lst Mort. Deb. Stock Red Stock , À | 69 — 101 93 — 101 | OM 8 
100,000 | Motropolitan Electric Supply, 1 to 100, 00. га as ae «га 10 13% 51906 10 96 154— 19 1&ł}— 18ixd | 19 18$ 
71,106 Do, do. 44% Cum. Pref, 1—71,106, £8 paid .. Б - „е d fe— Fi 53 — 5! | 5 547 
320,0001 Do. do, 44% lst Mort. Deb. Stock ; , T 110 —115 110 —115 1123 è 
arn onn] Do do. 84% Mort. Deb. Stock Red Ftock 47 — 99 07 — 99 | * 
20. C00 Midland Electric Corporation, 44 1st Mort. Deb 100 x . 99 10) 99 101 | 100 | 992 
10, 869 Notting Hill Electric Lighting БУ ＋ w 10 6 96 6 96 7 144— 15àxd 144— lóàxd | .. | 
59,000 Do. do. 4% lst Mort. Deb, 100 : 102 104 102 —104 n 1*1 
40,000 St. James’ and Pall Mall Electric Light, Ord. .. ..  .. . f 144% 14396 14 181— 144 14 — 144 Mà | HA 
20.000 Do, do. do, 7 96 Pref. 20,081 to 40,080 б I ti 83 Ri 83 1 - 
150,0001 Do. do. do, 84% Deb. Stock Red 100 8 —100 98 —100 | 
12,000 | Emithfield Markets Electric Supply, Ord, 3% ү * 5 249 4 5 Á 985— B | 
50,000 Do. do, do. 4 p ^ Deb. Stock Stock e's 710 * 79 — ЕЗ | | 
65,000 | South London Electricity Eapply, Ord. . à - Б 149% 8% ja— Aud 4 — 4ixd i$ | 
100,000 South Metropolitan Electric Light and Power (Ота... E 1 ava ＋ s Д i— | 
50,000 (Late Blackheath and Greenwich - 7 % Pref, aô Sé l es es es ] 1 ха 12— 1... xd ae 
100,000 Dist. E.L.Co.) 44% 1st Deb, Stock 100 ee a's * 107 —110 107 —110 110 А 
80,000 Urban Electric Supply, Ord. e ee ee se = 5 "+ + ee б — É bay b 571 5A 
80,000 Do. do. 5 95 Cum, Pref. .. T - 5 ү 88 а bà— 62 bi t 5} — 
900,000 Do. do. 44% Ist Mort. Deb, Stock Red 100 Pe 106 —108 106 —108 108- i .: 
110,600 Westminster Electric Supply, Ord, : í 5 12 % 184% 14 123— 183 121 — 181 1% | 139] 
28,141 Do, do, 6 % Cum. Pref, b — ө dii (1— 6] | (i— 6] 612 | 
| , 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, March 22nd. 
Latest Fortnight's Latest rinight’s 
CHEMICALS. &0. Price, Inc, or Leo, METALS. &c. (continued), Price, Da 0 
а Acid, Ноор] e»... Derowt, 5/- oe g Copper Sheep ii 2 „ per ien £83 £2 inc. 
а „ NI trio per ct. — oe f n Rod. - es .. ber ten £83 £2 inc, 
2 „ 0.. "T ee .. per owt, 82/. . «s в и (Electrolytic) Bars . per ten £70 10 i 
а 99 Sulphuric ee ee ee per cwt, 6/6 Фе 6 99 Sheets ee per ton E/ oe 
в Ammonia SM ae we . percwt, 42/- ee в 5 s .. рег ton £81 oe 
а Ammonia, Muriate (crystal) . per ton £83 10 ee E » в H.C. Wire per ib, 98d. 
e ” IT) Pn oe .. рег ton £50 ee f Ebonite Rod eo oe oe per Ib. 
а Bleaching ponder ee oe ee per ton , ee » Bheet ee ee oe per lb. 8/- oe 
а Bisulphide of Carbon  .. .. per ton £15 mm a German Silver Wire per lb. — 18 T 
а Borax.. ee oe ee ee per ton £18 ee h Gutta-percha fine .. eo ee per Ib, 6/- 2;- dec. 
a Bensole (00%) . per gal. 1! T h Indis-rubber, Para fine .. der lb. 67 ine. 
ë ù 8750 „. per gal. 5/6 oe $ Iron, Charcoal Sheets .. .. per ton £18 es 
& т Sulphate .. 5% e+ perton £ 28 ee € „ Pig (Cleveland warrants) рег ton 49/6 bd. dec. 
e Lead, Nitrate vs T .. per ton 25 Tm („ Forgings, according to візе per ton From £11 T 
а " White Bugar oe Lu per ton £81 Ы $ , Scrap, eavy ee ee per ton 416 to 50% ae 
в has Aeg Spirit уа ae +e — ка xw - 4 , Wire, galvanised No. 8 .. per ton a чә T 
a e y ® "T ee .. r] . ee ( to 
" Naphtba, Bolvent (90% a 100^ С), рег gal, 6/6 vs 9 Lead, English Ingot ee ee per ton i £19 15 
а Potassium Bichromate, in casks рег ib. Bd. oe f n» „  Bheet .. .. per ton £14 m 
a Potsab. Canstio 16/909). Ы . рег ton £19 ee = Manganin Wire No. 98 oo 0 0 per lb, 8j- ee 
a Potassium Cyanide oe 7856 perm Jad .. e Mercury .. .. .. . per bot, 47 12 6 ва 
& Bhellao js e „ Der OWT, 165/- T d Mica (in original cases) small .. per lb, 6d. 10 1/ oe 
a Bulphate of Magnesia ..  .. per ton £4 10 oe $i а „ Medium per lb, 9/6 to 4 is 
& Bulphur, Bublimed Flowers ee per ton £6 10 ee d , " , .. per Id. 4/6 to 8/6 ва 
а » Recovered sè .. рег ton 45 10 ee Р Phosphor Bronze, plain Sape per Ib. 1/1 to 1/8 
a. "n Lump ee eo oe per ton 45 ее p н lled bars & per lb. 1/1 to 1/8 ee 
a Boda. Caustic (white 40 96) ee per ton 410 16 68 P [T] 97 strip & sheet per lb. 1/8 oe 
a ee ee eo oe per ton 48 ee o Platinum ee ve oe ee per os. €2/6 oe 
a Sodium Ricbromate, casks — .. rer Th. аа, T e Silicium Bronze Wire .. per lb. 1054. to 1144. ©. 
a „ Cyanide oe .. per lb. 78. í Steel, Magnet, aoc'd'gtodesc'p'n per ton £58 ee 
" " bars £15 to 440 е 
месе Tin, Block ' { 21851001) p. ine 
b Alnminium Ingote in ton lows... рег ton £180 e T жє REED и 196 10.) DN 
b „ Wlres In ton lots .. per ton £168 s " Wire, Nos. 1 to 16 .. per lb. 174 
b ' Beet, in ton lots .. per ton 2166 B p White Anti-friction Metals— 
b Babbitt’s metal ingots... . ber ton £48 to £140 и “White Ant” brand . per ton | £4810 46 - 
e Brass (rolled metal 9 to 12") basis per Ib, 71d. 1d. inc. Tarn, 2/10s Grey Cotton, onsp'ls per lb. 8d. js 
e „ Tube (brased) .. Per Ib. 94d. 10. ine „ 6 les. Flax.. .. .. perlb, А " 
€ n (solid drawn). . . per lb, . 10. inc. |. $4 Sply 10 Ibs. Russian. per lb. ' T 
е » е, basis. . ee ee per lb, sd. jd. inc. } » 10 ] 0 Russian, single ee per Ib. oe 
e Copper Tubes (brazed) .. . . per Ib. 104d, Ad. inc, j _ 180 lbs. Jute rove .. per ton £1 5s 
€ n» „ (solid drawn) .. per lb. 104d. 14. inc. k Zino, Bh't(VieilleMontagnebnd.) per ton 85176 ʻi 
о Copper Bara (bert releoted per ten áe? £2 inc 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co 


Smith & Co., / India-Rubber, О.Р, and Teleg. Works Co., L 
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British Empire Motor Trades Alliance.— A meeting 
was held at the Hotel Cecil on March 9th, for the formation of this 
alliance. The object of tbe alliance is to obtain supremacy for the 
British Empire in the motor manufacturing industries of the world 
by endeavouring to influence the Automobile Club of Great Britain 
and Ireland, other automobile clubs and kindred societies, and 
trade societies within the Empire, to encourage the use in the 
United Kingdom, the Colonies, and Indie, of cars built within the 
Empire. Membership is to be confined to (а) manufacturers of 
motor vehicles made wit hin the British Empire; (b) sole agents for 
such motors vehicles; (c) manufacturers of motors for road vehicles, 
marine motors, motors for aeronautical purposes, and agricultural 
motors made within the British Empire; (d) sole agents for such 
motors who shall nominate their representatives. Mr. Claude 
Johnson (120, St. James’s Court, Buckingham Gate, S.W.) is bon. 
secretary, and particalars of the Alliance can be obtained on appli- 
cation to him. 


td.; g James & Shakspeare; A т e 
Co., Ltd.; k Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd.: a P. Ormiston & Se i J 


— —— — e ÁÁ — — 


4 Ltd.; e Thos. Bolton 4 Bons., Ltd.; d F. Wiggins & Bons.; e Frederick 
g 4 Lowe; f Walter H. Hindley and 
ons: о Johnson, Matthey 4 Co., Lid.: p The Phospbor Bronse Oo., Ltd. 
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L. C. C. Tramway Plant.— The following are particulars 
of one of the largest electrical plants that have yet been built. The 
builders of the plant are the Electric Construction Oo., Ltd., of 
London and Wolverhampton, and the machinery is being supplied 
to the order of the London County Council in connection with its 
tramways. In all, the Electric Construction Co. are making four 
thrce-phase generatorr, each designed to give а continucus output 
of 3,200 x.v.4. at а speed of 94 r. p. m. and periodicity of 25 complete 
cycles per second per phase. The output of 3,200 E. v. A. is to be 
rated with a power factor of 94 per cent. The working pressure 18 
6,600 volte, and the current per phase 280 amperes. The machines 
will be called upon to give an overload for two hours continuously 
of 20 per cent. additional current, that is, 350 amperes per phase. 
The field magnet system is constructed directly upou the rim of 
the engine fly-wheel, in which the amount of stored energy, when 
revolving at normal speed, is 11,000 ft.-tons. The H. C. O. ате con- 
structing the complete fiy-wheel. i 
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THE LEITNER-LUCAS SYSTEM OF ELECTRIC 
| TRAIN LIGHTING. 


(Concluded from page 429.) 


Accumulators.—The necessity for a battery of accumu- 
lators is two-fold: first, to keep the lights going when а 
train is stationary or running very slowly, or when the 


* 


р - 
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Fio. 5. 


dynamo is for any other cause out of action ; gecondly, to 
provide an approximately steady load for the dynamo, which 
i8 nob designed ав а oonstant voltage open circuit machine. 


Having regard to the extremely arduous nature of the work 
done by a train-lighting battery, a special type has been de- 
signed and manufactured for the purpose by the Accumulator 
Industries, Ltd., of Woking, wherein “improved cellular” 
Planté positive and pasted” negative plates are used. The 
containers are lead-lined dovetailed teak boxes, with rubber 
flanged lids bolted down. The quantity of electrolyte is 
calculated on a scale to do away with the necessity of too 
frequent “ topping up," and a novel device for readily deter- 
mining its level and specific gravity has also been adopted, 
as shown in fig. 5. This type of accumulator is preferred 
for practical reasons to any form of “ light ” cell in ebonite 
containers. 

As no system of electric train lighting has been, or is 
likely to be, devised without the use of accumulators, and as 
any defect in the latter militates fatally against the 
proper working of the system from the point of view of the 
quality of illumination and of the public satisfaction, too 
much care and thought cannot be bestowed on the design 
and construction of the battery. 

The Regulalor.— By this name is described an apparatus 
that may form a useful adjunot to the Leitner- Lucas system 
of train lighting, though it is not absolutely essential to 
the system, The object of the apparatus is to counteract: 
the rising and falling voltages of the storage battery 
when on charge.or discharge respectively, so as to keep the 
lamp voltage constant, independently of the number of lamps 
that may at any time be in circuit. An additional fanction 
of the regulator consists in rendering the dynamo nearly or 
quite inoperative (which determines its being cut off auto- 
matically from the accamulators) when the latter are fully 
charged, and have reached the predetermined maximum 
voltage of 2-8 volts per cell on charge. Ву the use of this 


— 
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111 e ә 1 z в 1 . 2 f uto- 
A, Batter sitive (+); B, Battery negative (-); c, Armature of automatic cut-in and cut out 8witch; c!, Series coils of auto-switoh ; c?, Fine wire of a 
' e (These coils are short-oircuited through series windings when generator is cat in, that is, when battery is being charged.) c?, Relay to connect 
cut-out and automatically switch on voltage balance; D, Demagnetiser armature mounted on same spindle as d; Di, Demagnetiser field coils carrying 
о 


current shunted from Е, which consists 
greater current through рх.) 


iron wire and carries the main current. (As current rises resistance of iron wire is increased, thus shunting & 
G. Generator armature; o!, Generator series wire carrying lamp ourrent; d, Generator shuns field; н, Fuse in 


shuot field circuit; 1, Main fuse; к, Quick make-and-break switch in shunt field circuit, automatically operated by regulator when battery is fully charged, 
re-eatablishing circuit when battery requires to be re-charged; x!, Spring for quick-break switch; x, Lever for operating quick-break switch к and 
switch мі; L, Resistance automatically switched in series with main shunt field when x has operated. (Resistance L is gradually short-circuited when 


shunt field is re-made.) м, Voltage balance or contact voltmeter; x, Resistance in series with voltage balance, short-circuited when shunt feld is broken 
or lamps switched on; NI, Switch for automatically short-citcuiting resistance N when shunt field is broken; n°, Relay to switch on voltage balance and 
short-circuit resistance х when lamps are switched оп; o, Armature of series motor for actuating patent regulator; ol, Field coils of motor; P, Reversing 
switch, automatically operated by relays; ddl, Contacts of voltage balance for operating relays; KR’, Relays for operati: g reversing switch of motor о; 
s, Spring of voltage balance; т, Resistance automatically switched in or out of the lamp circuit with the s ightest variation of voltage; vv!, Switches to 
automatically break circuit of motor o when regulator arm w has moved completely round in either direction. The $witch v breaks the motor circuit 
that would cause the motor to move arm further in the counter clock-wise direction, but not the circuit whicb, when the lever has reached the limit of 
its counter clock-wise travel, would move it clock-wise and away from v. The switch v! acts in precisely the contrary sense when the lever has reached 
the limit of its clock-wise travel, w, Contact arm of regulator. The small figures show the regulator arm in each of its extreme positions. 


Fia. 6. 


'The practice that has been frequently adopted of employing 
two batteries sometimes conpled in parallel ia theoretically 
objectionable, and entails the necessity of handling and main- 
taining double the number of cells; hence this practice has 
never been employed in the Leitner-Lucas system. 


apparatus a more efficient and uniform light is obtained, and 
a saving is effected in the cost of lamp renewalr, especially 
where the conditions of service include a great deal of ** day- 
light running" with lamps out. The needless and hermful 
excessive overcharging of the battery is prevented, and this 


> 
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results in a saving of energy, less wear and tear of dynamo 
and accumulator plates, and, above all, in far less evapora- 
tion, or, rather, gassing away of the electrolyte, with ita 
attendant oost for upkeep of cella, 

. The regulator is shown diagrammatically in fig. 6; 
M ів а solenoid acting as а contact voltmeter, energising 
either of the relays в and Rl, through contacte Q 
or Ql. These relays in their turn cause a miniature motor, 
of which о! is the series field winding, and о the armature, 
to rotate in either one direction ог the other ; this rotation 
moves an arm over the rheostat, T, which is in series with 
the lamp circuit. The function of the regulator, when the 
lamps are in use, is to maintain at their terminals a constant 
voltage, вау, 24 volta, by thus varying the resistance in series 
with them, and this whether the dynamo is running or not 
(provided, of course, that the battery gives at least 24 volts). 

But when the train is running, and the lamps are not in 
use, the ** voltage balance м acts on a higher scale, due to 
the insertion of the resistance N in series with solenoid м, во 
that the battery can. be charged up to a terminal voltage of 
32 voltes. It will be noticed that the resistance E, shown in 
fig. 2, is here included in the regulator, but is electrically in 
the same position as before—namely, a shunt to p! 
(Strictly speaking, р! is a shunt to E; for about nine- 
‘tenths of the main current through E, and only one- 
tenth through рі, The distinction is of considerable 
importance, for in addition to the choking effect of Е, the 
current in D! varies to a far greater extent than that in E, 
thus assisting very materially in the regulation). The 
object of the alteration is to gradually reduce the charging 
carrent, as the end of chargiug is approached, until finally 
the switch attains the limit of its travel and throws over the 
switch lever K“, at the вате time opening the switch v! and 
Stopping the regulator motor. 
placing a very high resistance L in circuit with the shunt 
winding d“, and lowering the dynamo voltage so that the 
cut-out с breaks the charging circuit. 

When the lamps are switched on, after the battery has 
thus been charged up to the maximum, the little relay м? 
short-circnits the resistance N in series with the solenoid м, 
enabling the solenoid to act on the 24-volt scale; at the 
same moment the relay N? closes the circuit through the 
solenoid. The regulator arm being at its extreme clock-wise 
position, there is a lurge resistance in series with the lamps, 
and the contact vo'tmeter at once sets the regulator in 
operation to take this out, the voltage on the lamps therefore 
quickly rising to the normal value It will be observed that 
the lamps are never over-run, even when thus switching on 
after a fall charge, 

The necessity for the last-mentioned function of the.relay 
N? arises from the fact that the relay c? of the auto-switch is 
arranged so as to cut off the contact voltmeter altogether 
when the dynamo is not working and the lamps are not 
barning— ae, for instance, when the train is standing empty 
in а siding. Directly the lamps are switched on, or the 
dynamo commences charging, the contact voltmeter M is 
energised, and assumes control of the regulator. 

It will be en that the regulator is a quite independent 
piece of apparatus, introduced to compensate for the varia- 
lions of the баету voltage; the dynamo in itself provides the 
whole of the compensation for variations of speed. If the 
regulator, in fact, were to fail, the system would go on 
working without it, The Leitner-Lucas apparatus is in use 
on thiee of our main lines—the Great Western (on the 
““ Oornishmap," Great Central, and the London and North- 
Weatern Railway; and each of these is adopting the 
regulator. It is interesting to add that the system has 
also been working successfully for some months on a Russian 
railway, where a system of attendance has not yet been 
organised, and the journeys are exceptionally long. The 
connections of the regulator appear complicated; but, in 
poiut of fact, they are mostly internal, and only a few ter- 
luiual4 on the outside of the iron containing-box have to be 
connecsed with certain wirea, which are labelled to facilitate 
Ше co:rect connection. 

The Leitner-Lucas system, it will be seen, possesses many 
features which distinguish it from previously existing 
systems, and tlat it is a practical working system is 
sufficiently deux netrated by the fact that it has already firmly 
exbablished itself in modern railway practice. 


/ 


The contact K is broken, 


THE FUTURE OF RAILWAYS. 


By PHILIP DAWSON. 


(Concluded from page 378.) 


Conditions to be Fulfilled for a System of Electric Traction 
lo be Salis ſactory.— There are certain conditions which 
require to be fulfilled before any system of electric traction 
can be considered capable of giving satisfactory results, and 
these conditions are briefly set forth below :— 

1. Should moving machinery be found necessary in the 
transforming sub-stations, these stations must be as few in 
number as possible. The apparatus used in sub-stations 
should be such as to require but little attention, and should 
be efficient at all loads, and capable of dealing for short 
periods with very heavy overloads. 

2. The number of conductors required to supply current 
to trains should be as few as possible, and should be capable 
of unlimited extension, and must not interfere with the 
tracks; hence the use of a third rail is not possible. | 
. 8. It must be poesible to collect from a single conductor 
sufficient power to haul one or more fast trains in service on 
the lines between the feeding points of the conductor. | 

4. It is very desirable that the system should be applicable 
to main line as well as suburban traction, and that it should 
be possible to utilise at least two working pressures—a low 
pressure where found necessary in or near the stations; and a 
higher pressure outside. 

5. The system should be such that the trains can be 
operated at any speed required, and thus be capable of 
making up lost time. 

6. All controlling apparatus must be of the very simplest 
character, and such that no skilled labour is necessary to 
operate the trains; also there must be no dangerous high 
pressure anywhere accessible either to railway officials or to 
passengers, | 

7. If alternating currents are used, it is essential that the 
power factor be high, and that the motor be capable of giving 
an acceleration equal to that obtained with the best series- 
wound direct-current motors at present in use. 

8. In certain cases it might be advantageous for the motor 
to be constructed to return current to the line, but in any 
cage it must be designed to reverse, and to be used for 
braking purposes. 

The conditions set forth above as, being those with which 
а traction system has to comply appear to be exceedingly 
difficult to fulfil, and the only known system which could 
poesibly comply with the conditions is a single-phase one. 
As long ав electric traction was applied only to tramways or 
short-distance lines with few or no complicated junctions, 
and on which only electric trains operated, and there was no 
Steam service, the continuous-current railway motor gave 
perfect satisfaction. But this type of motor has its 
limitations, and the necessity for dispensing with the third 
rail and using a single high-tension conductor, has recently 
induced manufacturers and directors to investigate the 
question thoroughly, and experiment on the possibility of 
constructing a really reliable single-phase motor. 

As might have been expected, as soon as there was a real 
demand it was not long before an article was produced to 
supply it; and aided by the experience obtained in tLe 
design of all types of electric machinery, consequent on the 
enormous extension of the applications of electricity that 
has taken place during the last few years, a satisfactory 
alternating single-phase motor has now been developed. 

The restriction as to the pressure at which it is feasibie to 
operate the continuous-current motor is a great drawback to 
its employment on electrified railways, for it means that the 
sub-stations must be placed close together. The use of an 
alternating-current motor introduces a considerable saving 
in the cost of distributing mains and conductors on account 
of the high voltage which can be used, and not only are the 
sub-stations fewer in number, but they are smaller and 
cheaper in firet cost, maintenance and attendunce, owing to - 
the absence of rotating machinery. 

The great advantage of the single-phase motor in dis- 
pensing with the necessity for a third rail and enabling & 
single small high-tension overhead conductor to be used 
instead, is further enhanced by tLe fuct thut in its operation 
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the rheostatic losses involved in the continuous current motor 
are avoided. An additional gain in efficiency also results 
from the better distribution of the sub-stations and the 
decreased losses at these points of distribution, whilst in 
some cases a line voltage can be employed which is sufficient 
to dispense entirely with any transformer sub-stations. Also 
owing to the increased efficiency of the whole system the 
amount of plant required at the power station is 
less than would be the case for a similar direct current 
system. | | | 
. А very important point about the single-phase motor is 
the fact that it can be easily adapted to operate upon direct 
current circuits, a simple switching device being all that is 
necessary to make the change. : 
Another point which is of the very greatest importance in 
cases where any suspension of the traffic, however short, is 
likely to cause considerable complication, is that there is no 
‚ synchronous machinery in the sub-stations. In a rotary con- 
verter system, в short circuit is extremely likely to throw the 
rotaries out of step, which means an appreciable waste of 
time in synchronising them before they can be put on the 


line again. Witha single-phase system this cause of delay 


would not occur. | | 
Comparison of Third Кай and High Tension Trolley Wire 

Systems.—The first capital expenditure as well as cost of 

operating is all in favour of a single-phase high tension 


system. The amount of energy required by heavy trains is 


во great that with the limited voltage imposed by the con- 
tinuous current system, the heavy currents which have to be 
handled necessitate sub-stations containing very powerful 


machinery. At the same time the number of sub-stations 


must be very great, with a corresponding heavy expenditure, 
both in first cost and maintenance, or else the distributing 
feeders become ко enormous that their cost becomes prohibi- 
tive. Asregards the high tension feeders required in a con- 
tinuous current system, there will be no difference, ав they 
will be required in any case ; but if single-phase currents are 
used, all the expenditure in connection with rotary converters 
and their switchgear is done away with. As far as cost of 
operating goes, it is evident that the single-phase system will 
be more efficient, as the current can be generated and used at в 


pressure of 6,000 volts, thus eliminating the losses due to 


transforming from high pressure down to low pressure alter- 
nating, and then from alternating current into continuous 
current. Besides this, where sub-stations with moving 
machinery are required, a special staff has always to be 
provided, and the cost of wages therefore increased. | 

The disadvantages of the third rail have frequently been 
mentioned in these columns, but may be briefly recapitulated 
as follows :-— | 

The track could not be properly maintained and packed 
without great risk to plate-layers, The presence of the third 
rail would entail additional cost of maintenance due to the 
difficulty in unloading materials for repairs, and trouble due 
to lumps of coal and so forth dropping on the tracks might 
be serious. In shunting yards and goods yards the third 
rail would add additional danger and complications. In 
many cases the installation of a third rail would necessitate 
‘costly structural alterations, and might, under certain 
circumstances, involve a diversion of point and signal con- 
nections which would be very expensive. 

Motor-Cars for Branch Line and Other Services.—A small 
town situated on main lines is not usually served by the 
express trains, but by a more or less frequent service of local 
trains, which serve as connecting links between the small 
towns and the adjacent centre of importance. Branch lines 
are usually worked on a similar basis, and in many cases the 
service is infrequent enough and the length of route 
sufficiently short to necessitate only one train. 

In order to operate economically under such circum- 
stances it is necessary to reduce the number of trains as 
much as possible, and the time between trains is therefore 
very great, and the inhabitants, instead of availing them- 
selves of the trains, either drive, ride, or walk, to keep their 
appointments in the neighbouring districts. The conse- 
quence of this is twofold; the railway lores traffic which it 
might secure, and the intercommunication between the 
various small towns is limited, as people only travel from 
absolnte necessity. In most of such cases, tbe construction 
of electric tramways and light railways operating electric- 


factory results. 


ally would not pay, and for this reason, in many of the rural 
districts of the United Kingdom, small companies are being 
formed to operate motor-cars which compete with the rail- 
ways. Unfortunately, the working costs of such cars are 
heavy. The railway companies are beginning to realise 
that great increase of traffic may be obtained by runuing 
single carriages carrying their own motive power instead of . 
steam locomotives hauling long trains, which in most cases 
are but sparsely filled with passengers. 

The railway companies of this country in consequence of 
the constant increase of working expenses and decrease of 
the receipts available for dividends on capital expenditure are 
looking ont for any means by which the dividends may be 
increased. They are, as has already been sbown, consider- 
ing electrification where traffic is eo dense and tbe service 
80 frequent that this method is justifiable, and are turning 
to motor-cars to increase their traffic on their branch lines. 
Several English companies are installing services of road 
motor-cars connecting stations with villages and small towns 
which are not already served by railway or tramway. In 
this connection the Great Western Railway has already done 
a large amount of pioneer work, and has obtained most satis- 
The intentions of this company appear to be 
to develop traffic by means of 'bus services which will 
eventually justify it in building electric tramways on short 
branch lines to deal with the demand for travelling facilities 
created by the motor-'bus service. 

The great advantage of motor-cars operating on railways 
is that by this method all tire troubles are at onoe eliminated, 
aud the general cost of operation reduced, whilst the com- 
plications of construction are decreased by the elimination of 
the differential gear. . Ав a matter of fact, the use of motor- 
cars on railways is very ancient, such cars having already 
been run in this country in the year 1848, and since that 
time steam cars have been more or less used on various 
Continental railways, and in America. 

The question of motor-cars has been treated at the various 
railway conferences, and has also been carefully discussed at 
the meetings of the Continental Tramways Association in 
1894, 1896, 1898, and last „and tke same question is 
down for discursion at the International Railway Congress at 
Washington. 

The history of the petrol engine, as.far as this country is 
concerned, is а short one, extending as it does only over 
some 10 years. The French and Germans were originally 
ahead of us, but all those who know will agree that at the 
present moment, the petrol motors turned out in this 
country are at least equal to, if they do not surpass, those 
manufactured abroad. As long as motor-cars remain only 
an object of luxury, and are only used for pleasure, the 
industry can never be established on a firm basis, but as soon 
as the petrol engine is recognised ав в commercial machine 
of no mean value, the motor industry wil] be placed on а 
much surer and firmer foundation. | | 
. Motor-cars on rails as up to the present used, are divided 
into three classes: the steam car, the electric car (storage 
battery car), and the petrol car. 

The first has found by far the greatest namber of appli- 
cations, and the reason for this i8 not very difficult to find, 
when we consider the fact that those who are directly in charge 
of the rolling stock aad locomotives on our railway companies, 
and to whom, as a rule, a railway manager and his directors 
look for information, have, во to speak, been born and lived 
in the atmospbere of steam. Such men can hardly be expected 
to be thoroughly acquainted with the details of the petrol 
engine, which has had such a sbort- life, and hitherto has 
practically been used only for pleasure purposes. Anyone 
acquainted with the motor industry will realise how very 
difficult it must be for a locomotive engineer of railways to 
realise that the petrol engine is anything else but a toy, par- 


ticularly when he sees some of the poff articles in the motor 


TR. 

Acna cars have go far proved failures financially 
owing to the very heavy cost of maintenance, repairs and 
renewals of the batteries, and their low efficiency. The 
Adriatic Railway Co., of Italy, has operated accumulator 
cars on the Bologna- Modena line since December, 1900, and 
on the Bologna-St. Felice-Poggio line since May, 1901, but 
this service has now been abandoned. 
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The experience of the Wurtemberg State Railways with 
accumulator carriages has also been unsatisfactory, and 
nearly confirms the results obtained in Italy. The bigh 
cost of maintenance, combined with the rapid decrease of 


efficiency of the battery, made it necessary to take the car. 


out of service, The losses in the storage battery were very 
considerable, | 

. Both the Northern Railway of France and the Paris- 
Lyons-Mediterranean Railway have experimented with accu- 
mulator cars, but in no case have the experiments proved 
satisfactory financially. For some time the Paris-Lyons- 
Mediterranean ran an accumulator car between Paris and 
Melun. 

Steam cars may be divided into two ty pes; the first are 
built on ordinary locomotive lines, the boilers being usually 
of the locomotive type, and the engines of the ordinary slide 
valve pattern, similar to those employed for locomotive work. 
Sach carriages have been used for a long time past on the 
Belgian State railways on what are called the “trains tram- 
way.” The London, Brighton and South Coast Railway Co. 
has been experimenting with a car of similar design between 
Fratton and Southsea. The Great Western Railway Co. is 
experimenting with similar cars built at its locomotive 
works, and apparently with very good results. The Taff Vale 
Railway Co. also has built a steam car, which carries 12 first- 
class and 40 second-class paseengers, and there is also a 
luggage compartment. 

. In Ње case of coaches built on the ordinary locomotive 
lines, the car is single ended ; that is to say, it can only be 
driven from one end. In other cases, particularly with tho 
Serpollet type of steam car, levers are fitted at both ends, so 
that the car can be operated from either end. In the first 
or ordinary locomotive type the driving wheels are connected 
to pistons in a way similar to that usually adopted in loco- 
motive practice, but, curiously enough, this method has not 
proved to be satisfactory, and both the Serpollet and Purrey 
cars are driven by means of gearing in a manner whi:h 
differs very little from that usually adopted with petrol cr. 

The first type of steam car described is to all intents 
and purposes à combination of the ordinary locomotive of 
emall size with a passenger coach, and it is difficult to see 
what great advantages are to be gained by its use as com- 
pared with the present small locomotive used for operating 
branch line trains, 

As regards the Serpollet car, it bas been found very 
difficult with this type of car to regulate the steam, as it ig 
not found practicable to vary the amount of steam generated 
in accordance with the requirements; during stops, steam 
always blew off and tubes were very liable to burn out. The 
driving of these cars appears to require highly skilled labour, 
and the amount of steam reserve in the boilers is so very 
small that in bad weather, or with an abnormably heavy 
load, the steam may giveout altogether. Generally speaking, 
the results obtained appear to leave much to be desired. 
‘The cost of repairs and renewals is high, and for a consider- 
able -portion of each year the cars have to be laid by for 
cleaning and repairing purposes. 

The petrol cars may also be divided into two classes. In 
the first a combination of petrol and electricity is used, the 
petrol engine driving an electric generator which, sometime: 
in connection with a battery and sometimes without, supplies 
current to electric motors ; in other worde, the transmission 
between the petrol engine and the axle is done electrically 
instead of mechanically. The reason for experiments being 
carried out with this system is that petrol engines are not self- 
starting, and it is not practicable to reverse them or to vary 
their speeds except within comparatively narrow limits. For 
this reason both reversing and speed changes have to be 
obtained by means of some kind of gearing, which, in the 
case of the road motor-cars, no matter how well they may 
be designed, will absorb 40 per cent. to 50 per cent. of the 
power actually developed by the engine. In the case of a 
car running on rails, greater efficiency can be obtained, as 
there is по need for a differential gear, and also because the 
gearing can be made heavier, and therefore more efficient ; a 
slight increase of weight does not matter. Under these 
circumstances the efficiency obtained between the engines 
and the wheels of the car should not be much under 80 per 
cent. 

Althongh the use of clectrical transmission facilitates 


Starting and reversing and speed variations, it adds con- 


siderably to the first cost as well as to the weight of the 
motor-car, and takes up valuable space which otherwiee 
might be utilised for passenger accommodation. At the 
same time the increase in efficiency is very slight. Experi- 
ments with combined sets are being made by the North- 
Eastern Railway Co., but no figures are as yet available. 

The petrol car built for the Great Northern Railway by 
Messrs. Dick, Kerr & Co., with large motors and trans- 
mission gear supplied by the Daimler Co. has already been 
described in Ње Revrew, and the resulta so far obtained 
with it have been most satisfactory. A comparison between 
steam, accumulator and petrol cars could leave no doubt in 
the mind of any experienced engineer that as far as can be 
seen at present, the advantage lies with the petrol cur. 
Experience extending over many years has shown tbat 
petrol cara need very little maintenance and are thoroughly 
r. liable, and while they are properly maintained the consump- 
tion of fuel and water is exceedingly small. If we take the 
total weights of machinery, including supplies, of the petrol 
and steam cars, the advantages are enormously in favour of 
petrol care, which for equal carrying capacity and power will 
be found to be generally less than half the weight of the 
steam car. As regards initial capital cost, there should be 
very little to choose between the steam and the petrol car. 
The petrol car possesses the great advantage that all the 
working machinery can be stowed away under the car, which 


` thus resembles in outward appearance an electric car. 


CowPaBaTIvE TAU or Moron-CABS 


| 


bteam саге. 
E | Flash | Multi- tabul er | Petrol care. 
| boilers. i boilers. | 
| | 
Seating capacity ess 40 30 to 60 | 30 to 60 
Length over all... . | 40 to 45 ft. | 40 to 60 ft. 40 to 60 ft. 
Weight of car empty |... 17 to 20 tons. 25 to 45 tons. 11 to 16 tons. 
Weight of fuel and water — 4 to 6 ton». | — 
Cost of car дее .. £1,400 to £1,200 to £1,800 to 
£1,700 £2,000 . £32,200 
Fuel per ton-mile 05 to06 lb. | 0'4 t006 lb. itor gal. 
Cost per car-mile— | 
5 Fuel and water ... 1:34. 12d. to 1774. 09d. to 13d. 
b) Oil, stores, cleaning | 
and lighting. — 0:5d. to 0:61. | — 
(e) Wsge  ..  .. — | 151 | — 
(d) Repairs and re- | | 
newals à — 1:8d. to 2:0d. | 43. to 1 00d. 


544. to 64^. 44. to 5d. 
| 


— — — ae —À —— 


Total cost per car-mile . — 


———— À——— — e —À—— n—-. — - ee 


Tbe petrol engine as now designed i3 so flexible as to meet 
practically all the requirements of the situation, and there 
geems, therefore, little reason to doubt that the petrol engine 
pure and simple is the most practicable solution of the 
problem. The petrol car has a further advantage that it 
requires no skilled labour to drive it, and that while iu the 
case of а steam car it takes a considerable time to get it ready 
to start, the petrol car can be started iu two or three minutes. 
Alco with the petrol car if a stoppage exceeds one or two 
minutes the engine can be shut down and no fuel or oil will 
be used ; in the case of a steam car this is impoasible, and 
fuel and oil will be wasted when standing still. With a 
petrol car it is possible to arrange in such a way that one 
man is sufficient to drive the car, in exactly the same way as 
the tramcarr are operated in our streets. 

In considering the cost of operating and the results 
obtained, it should be remembered tbat the fact of a motor- 
car giving better resulta than the steam train it has dis- 
placed on lines of light, traffic is no proof that the particular 
type of steam car adopted is the most suitable for the work. 
It merely shows that there is a field for motor-cars in this 
branch of traffic, and the improved results are largely owing 


‘to tbe traffic which this particular mode of transit bas 


developed. In the case of the Great Western line between 
Chalford and Stonehouse, the number of passengers carried 
has been increased eight-fold by the introduction of a motor- 
car service, which clearly shows the beneficial effect of more 
frequent service. 

]t should be borne in mind that it is practically certain 
that at no very distant date it will be possible to use ordinary 
paraffin oil, such as is burnt in lamps, or even of a cruder and 
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therefore cheaper grade, in place of petrol. Toa limited 
extent it is possible to do tbis already, although a certain 


amount of difficulty is entailed, owing to the engine having 
to be started up on petrol, and the supply of petrol then cut 
off and paraffia substituted, which involves complications. 
In connection with railway motor-care, the question of 
making coaches as light as possible should be carefully taken 
into consideration, since the moderate rates of speed employed 
do not call for а very heavy construction. This is another 


point in which petrol motor-cars are generally superior to 
accumulator cars, or to steam cars; their weight when 


empty, as will be seen by the weights of the various petrol 


cars 80 far constructed, being from one-half to one-third the 
weight of self-contained electric or steam cars. The table 
on the previous page gives some comparative figures of 


steam and petrol cars which may be of interest. 


PARLIAMENTARY. 


Тни LONDON ELEOTRIO POWER ÉSCHEMES. 


Он 16th inst. the Select Committee of the House of Lords 
appointed (о consider the various electric power Bills before 
Parliament, commenced their sittings, Lord Camperdown pre- 
siding. The Bills referred to the Committee are as follows:— 
Admiboistrative County of London and District Electric 
Power CO.; East London and Lower Thames Electric Power; 
Obaring Cross and Strand Electricity Supply Corporation; City of 
London Electric Lighting Oo.; Metropolitan Electric Supply Co. 
(Acton District); Metropolitan Electric Bupply Co. (Various 


Powers); North Metropolitan Electric Power Supply; Central 


Electric Bupply ; County of Londcn Electric Supply Co. 

The CHAIBMAN said the first Bill on the list—that of the 
Administrative County of London Co.—involved & complicated 
іевое, and there were so many petitions against it that he thought 
they could be divided into classes such as local authorities, electric 
light and power companies, gas companies, railway and tramway 
companies, and miscellaneous. He thought to get the matter clearly 
before the Committee, it voni i be well for Mr. Fitzzerald, K. C., 
who was the leading counsel for the company, to maks a suggestion 


a5 to the course of procedure. 


Mr. FrrzamaALp, K.O., said he had considered the matter very - 


carefully, and it was one of considerable difficulty, because the first 
Bill asked for certain powers over А very wide ares, and the other 
Bills were asking for similar powers over certain portions of the 
same area, and in some cases over areas which were not included in 
the Administrative ‘County Bill For instance, the East London 
and Lower Thames Bill was an absolately inconsistent Bill with his 
Bill, because the promoters proposed tc take the same site for a 
generating station as did his company. 16 seemed to him that the 
main issue to try was whether the Committee were going to give the 
powers asked for by the Administrative Co. over this very large 
area or were going to cut London up intoa number of small areas. 
Therefore he thought it would be best to take the Bills as competing 
Bills. Another method would be to take his Bill first and give a 
decision on that, and then go on with the other Bills. Personally, 
he preferred to have the Bille taken as competing Bille, as that 
would give him the right of final reply. 

Sir R. Littler, Mr. Freeman, K.O., and Mr. Blennerbassett, on 
bebalf of various local authorities, urged that the Committee should 
decide on the main principles of the Administrative County of 
London Bill as quickly as possible. 

Mr. Batroun Browne, K.C., who, amidst considerable laughter, 
anncnoced that he led for the other eight companies, aid the only 
advantage to be gained by taking the Bills as competing Bills was 
to give Mr. Fitzgerald the last word. He suggested that the 
Administrative County of London Bill should be taken first, and 
that in the meanwhile the Committee should make up their minds 
whether they should give their decision when that case had been 
taken or wait until the whole of the Bills had been heard. 

After further discussion, the Онагвман said the Committee would 


proceed with tbe Bill first on the list. 


“ApMonstRative County с Lonpon AND District ELxCTRIO 
Powzs BILL. 


On Friday the Committee proceeded with the consideration of the 
above Bill, for whom the Hon. J. D. Fitzgerald, К.О, Mr. Н. 
Lloyd, K.C., the Hon. F. Charteris, Mr. A. Pagett and Mr. Linton 
Macassey appeared. 

Mr. FrrzagBALD said the Bill was to incorporate а company with 
powers for the supply of electrical energy in tbe County of London 
and in certain adjacent districts in the Counties of Middlesex, Essex 
aud Kent. The object of the promoters was to establish three large 
generating stations on the banks of the Thames and ina suitable 
position for obtaining & cheap supply of coal and practically an 
unlimited supply of water for condensing purposes, and at these 
stations to generate electricity ata very low cost and to supply from 
these stations the companies and authorities already existing, 
commonly known as authorised undertakers, if they wished to take 
а supply, and also to give a supply to persons desiring such a supply 
lor power purposes, They had divided the area into two, ,one of 


which they termed the non-industrial area, aud the other the 
industrial area, and the powers asked for in respect of the two 
districte differed somewhat. This was a power Bill for London 
framed on the lines of the power Bills which had been passed in 
considerable numbers for the larger industrial areas of the 
United Kingdom in the last five years He believed he 
was correct in saying that London was the only large 
industrial area where there was no power company. When the 
Electric Lightiog Acts of 1882 and 1888 were passed, the framers 
bad only electric lighting in mind, for the pric: of electricity made 
it prohibitive for any otter purposs. Ia 1889 Sir F. Mandarin held 
an inquiry on bebalf of the Board of Trade, aud as the result a 
numb3r of provisional orders were granted to companies and to 
some local authorities for London. The maiu contest at this time 
was for the possession of the west and central parts of London 
where a large supply for lighting purposes wa: likely to be required. 
Other orders foliowed from time to time, and it was laid down that 
tbere was not to be a monopoly, so that at present there were 30 
local authorities and 21 companies supplying the area scheduled in 
the Bill, from 62 generating stations; 8d. was the maximum price in 
those orders, which was altogether out of the question so far as 
power was concerned, and it was only when they came to consider 
the enormous reductions of price which could be brought about by 
a scheme of this kind that they found the immense use which could 
be made by manufacturers and others of electricity for power pur- 
poses. It was not seen originally what au enormous demand would 
arise for electric current for transit purposes, nor was it even known 
tbat if they concentrated the production of electricity in larga 
stations where a cheap supply of coal and an unlimited supply of 
water could be obtained, the price could be so produc:d that it 
became nota luxury but more economical for the manufacturer to 
cse. When this first began to be realised the first power 
Bill was introduced into Parliament in 1898, by which 
it was proposed to supply froma large station ia the Midlands. 
It was a novel proposal and as the result, a Joint Com- 
mittee under Lord Cross was appointed ‚бо consider the whole 
question, and that Committee reported in favour of such schemer, 
with the result that four or five power schemes were introduced ia 
the next session of Parliament. Already 20 power Bills bad been 
passed. Most of the companies had not been in existence long 
enough for it to be properly seen what they could perform; but ia 
the case of the Tyneside Co. it bad been an enormous success. 
London undoubtedly required а power Bill as much as any other 
industrial area. In what was shown on the map as the industrial 
area, there were factories employing something like 450,000 hands, 
and there was horse-power installed in those factories—mostly 
steam—of 456,000 н.р. Of that 456,000 H Pr., only 4 per cent. was 
electric power supplied by the existing companies and local autho- 
ritiea, That alone showed that the existing companies and local 
authorities were unable to deal with the question, and the reason 
was not far to seek. It was not as though electricity for power 
purposes was not as much required and as useful in the industrial 
area of London as in any other industrial area throughout the 
United Kingdom; bnt the fact was that the existing generating 
stations of the companies and local authorities were not capable of 
giving a supply of the kind. They were mostly small and badly ' 
placed, and many of them were cramped, and from their surround- 
ings were incapable of extension, except at an enormous cost, and 
most of them were not fitted for the economical generation of 
electricity on a Jarge scale. He was informed that it was im- 
possible for these companies aud local authorities to produce 
electricity at a price which would make it economical for the manu- 
facturer to use on a large scale. In his Bill London was divided 
into tWo areas, the non-industrial and the industrial. The first 
included what might be called the residential portion of London and 
the City. In the industria! portion had been included a consider- 
able rural area. As was well known, the tendency nowadays 
was for manufacturers to remove to the country, but their great 
difficulty was to get ап adequate supply of power. By including 
this rura] area, the company would be able to supply that. The two 
chief generating stations would be at Greenwich on the south bank 
and at West Ham on the north bank of the Thames, while the third 
station would be at Falham. The capital proposed was £5 000,000, 
with the usual borrowing powers of one-third, but he need hardly 
say tbat it was not proposed to raise the whole of that capital at 
once. It was proposed to raise it by instalments as the business of 
the company progressed, but if the hopes of the promoters were 
realised, that five milliong would be required in а very moderate 
time. There were two prices in the Bill, out the second was probably 
the one for which the manufacturer would take his power, and it 
worked out so that ifa man took a supply for eight hours out of the 
24, the price would work out at 865d. per unit. or thereabouts. But 
these were maximum prices, aud ia that respect the Bill was a record. 
In none of tbe 20 power Bills passed was the price fixed so 
low, aud tbe price was lower than those fixed in any of the other 
Bills to be considered by the Pommittee. The promoters of the 
Bil were 63 in number, And composed of gentlemen of business 
capacity and financial strength. Men like Sir A. Noble, Lord 
Armstrong, Mr. Erie Hambro and Mr. Yarrow knew what they were 
about, and were gentlemen who bad behind them very consider- 
able financial strength. In fact, there was an offer by substantial men 
to provide а supply of electricity for London at а rate st which no 
other company had offered to supply any industrial area before. In 
the non-industrial area the powers his company asked for were limited 
to supplying authorised undertakers. They could supply every com- ` 
pany and local authority within that area at a lower price than they 
themselves could generate at to-day. There was no compulsion on 
those authorised undertakers to take а supply, but no doubt they 
Ia many 


would take a supply if they found it economical to do so. 
cases where the demand of these undertakers was increasing, and 
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tbey had not sufficient capacity in their present generating stations, 
they would doubtless find it. more economical to take a supply from 
the Power Co. thau to incor capital expenditure to provide it for 
themrelver, In addition to this, they also asked for power to supply 
railway companies, tramway companies, canals, docks, and Govern- 
ment Departments. When the existing railway aud tramway com- 
panies determined to adopt electricity as the motive power there 
was no power company, and they were compelled to provide their 
own generating stations. If this company had been in existence 
they could have obtained their sspply more economically. Such 
companies as the Metropolitan Railway, the Metropolitan District, 
the Central London Railway and the London United Tramways, 
had erected their own generating stations, and his clients left trem 
out of their calculations. But there were other companies coming 
before Parliament. There were railways having termini in London 
who had a large suburban traffic, and everything pointed to the fact 
that in the future this suburban trafic would be more economically 
carried on by means of electric traction. In that respect, therefore, 
they could look for a great demand for power for electric traction. 
If the Great Western Railway Co., the South-Western Railway Co. 
and the Great Eastern were to contemplate, as he believed some of 
them were contemplating, the vse of electricity for their suburban 
traffic, it would be a matter for their consideration whether they 
could not get their power quite as cheaply from this company and 
thereby save the cost of erecting generatiog stations. That this 
was no mere sanguine expectation was proved by the fact that the 
North-Eastern Railway Co. one of the most progressive com- 
panies of the country, had recently found it desirable to electrify 
tbeir lines in the neighbourbood of Newcastle. They electrified 37 
miles, and they took their supply from the Tyneside Co. Simi- 
larly with regard to tramways at Tyneside, they were supplied by 
the Power Оо. What could be done in Newcastle could be done in 
London, and that was the class of business they looked forward to 
doing in the non-industrial area. | 

The CHAIBMAN: You don't take power to supply for lighting? 
. Mr. FrrzGERALD said they did not take power for lighting in tbe 

ordinsry sense, but where they gave а supply for power purposes, 
^ the person who took the supply might light his own premisse. 
Then the same class of business would be done in the industrial 
area, and in that area were the docks, which at preeent had no 
supply at all. In this district, however, perbaps the most important 
of all were tbe manufacturers. There was a magnificent field for an 
electrical enterpriee carried on on a true basis, which was the basis 
of tbat Bill. That there was a need for the company, was shown by 
the fact that 250 manufacturers in the ares, who employed about 
80,000 bande, had petitioned in favour of the Bill. It was, 
of course, true that Tyneside bad a chesp coal supply, but tbat 
would be met in the case of London by the larger size of 
the stations, and by the larger demand for current which 
would enable it to be generated at а cheaper rate. The capital 
cost of the present stations of tbe companies and local 
authorities in the area, worked out at £51 per xw. capacity. Ia 
hie case the capital cost would be sometbiog under £9 per xw. 
capacity. Even if they took the more modern existing stations the 
cost was £30 рэг ку. capacity, so that compering the figures it 
would meana saving of £1,800,000 iu the capital cost. The pro- 
moters proposed to work their dynamos, not by ordinary steam 
engines, but by large steam turbines which had only been invented 
within the last few years. Another saving would be the unlimited 
supply of water for condensing purposes, and he was told that it 
would result in a saving of 20 per cent. of coal. With regard to 
coal that would be brought by water, and the send | coat of cartage 
which the present undertakers had to bear, would be saved. The 
main objection urged against the scheme by the existing companies 
and local authorities was on the ground of competition, but there 
was not a single tramway, canal or Government department at 
present being supplied by these undertakere. Бо far as the non- 
industrial area was concerned, there would be only an infinitesimal 
competition, and in regard to the industrial area, the Bill provided 
that the company should not supply any person within the area of 
any suthorised undertaker witbout the consent of such undertaker. 
It was further provided that such consent should not be unreasonably 
withheld. i . 

The CHAIRMAN : You could not supply a manufacturer without 
the consent of the authorised undertakers. 

Mr. FrtzGeRacp said that was so, but if such consent was un- 
reasonably withheld, tbe matter would be referred to the Board of 
Trade, They were seeking to set up no monopoly, forthe existing 
companies and local authorities retained all their rights and were to 
supply electricity for every purpose for which it could be used. The 
main business of these undertakers, however, was to supply light, 
and that would hardly bo affected at all. The London County 
Council objected to the scheme mainly on the ground that they had 
lent large sums of money to local authorities, who had invested it in 
electric lighting undertakings; but it seemed to him that the com- 
pany would have little effect on thas, 

The CHaIRMAN asked if there were any purchase clauses in the 
Bill. 

Mr. Fi1TzaEBALD said there were not, and Lord Cross’s Committee 
reported against 16 except in special cases. In this case it was 
difficult to вау in whose favour such a clause could be inserted. As 
to the objections of local authorities in regard to the streets, of 
course, the cc трапу in its own interests would avoid breaking up 
busy thoroughfares, 

Mr. C. H. MRZ, consulting engineer to the Tyneside Co. and a 
number of other undertakings, was the first witness called, and in 
answer to Mr. Lloyd gave a number of statistics to prove how much 
more economically electricity could be generated in large stations. At 
Tyneside, electric power had superseded steam. 

The CHAIRMAN said he thought that, as compared with steam, no 
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one disputed that electricity was better; it was only a question of 
cost. 


WrrwBes,in reply to other questions, said it would not be an 
exaggeration to say that the xw. capacity it was necessary to install 
iu а set of stations properly connected together, and dealing with 
all the requirements of London, would be from 20 to 30 per cent. 
less than the xw. capacity which they would have to in if they 
put up several separate stations. Even taking their very economical 
coat per Kw. installed of £10, they would still bave a large saving 
of capital; but taking the cost of tbe present stations, which 
averaged £51, the capital expenditure saved was enormous. A good 
load factor might be produced by a combination of several bad 
ones, and the essential in order that that might take place was thst 
there should be a diversity between them. The intenfion of the 
promoters was to have turbines, and it had to be remembered that 
their introduction bad altered tre problem altogether, for a few years 
ago engineers thought it was not economical to go beyond certain 
limite іо the dimensione of stations. Witness put in the following 
table showing tbe estimated capital expenditure in the year 
1910, when they reckoned to have spent £2,000,000, and in 1916 
when they would bave spent the whole of their authorised capital : 


CapttaL EXerNDITURE OF Prorossp UmpERTAKING. 


1910. 1916. 
Works completed. Works completed. 


Generating stations .. we £717,200 22.615, 000 
Transmission system .. T ee 583,000 1,872,000 
BSub-stations and distribution system 401,000 1.503, 000 
Plant on lvan .. T es гә 40,000 400, 
| £1,901,200 £6,990,000 
Land and preliminary expenses .. 180,000 850, 
Total .. dx .. 22, 081. 200 £8,140,000 
Less— reserve, &c. .. i x — $00,000 
Net capital required  .. т .. 42,081,900 £6,240,000 
Capital authorised by the Bill.. Vu .. £6,000,000 
Borrowing powers 1 vs 1,667,000 
£6,667,000 


In 1910 they assumed a power supply of 64,000,090 units per 
anoum, a railway load of 23,000,000 units, and a bulk load of 
50,000,000 unite. They proposed for the main cable to laya ring 
main round London in streets to be settled by the local authorities. 
Additional cables for railway companies and so on would be drawn 
into the conduite, and the riog main would be arranged so as to 
come as nearly as possible to tap all the existing stations and rail- 
ways. As regarded the bigh-tension system, they proposed to 
adopt the 12,000-volt system, and they would lay the conduit to 
obviate fature breaking up of the streets. With regard to revenue 
rh expenditure, they reckoned in 1910 that the income would be as 
ollows :— 


By sale of 187,500,000 unita at 7d. per unit. £401,042 
Bundry receipts ... .. ...  ...  .. 200,000 
^ £421,043 

Ded uot expenses I een вое вое 290,337 
Balance £130,705 


This would Ъз sufficient to pay 6 per cent. on the capital and to 
carry forward £10,705. Their expenditure would be:— 


Oost of generating 183 300,070 unite at 154d. 


per unit ... -— se £117,617 
Distribution ти as ids eos К 23 680 
General expenses, management, rente rates, 
taxes, insurance and sundries I eee eee 58,600 
Selling department T а 15,000 
Total ... 885 re .. £214,797 
Reserve, depreciation, renewals, &.. 75,540 
| £290,337 


This would be absolutely new business which was not done st 
present by the existing undertakers. Witness, amongst other 
tables, also put in the following :— 


Cost оғ PROPOSED GENERATING BTATION, 


Capacity of station 90,000 xw. 
Capital expenditure — 
1. Land.. . 0 ee ee oe ee ee ee £40,000 
£40,000 
2. Condensing conduits, sidings, quays, and main 
foundations .. is kx % i .. 01,000 
B. Iron buildings, ohimneys, boilers, piping, 
auxiliaries, and coal-handling plant.. 880,000 
4. Generating plant.. ee (А za ee .. 195,000 
5. Bwitch-gear and sundries  .. — .. ..  .. 050,000 
£652,000 
6. Engineering, supervision, and contingencies, 
10 per cent. on all expenditure except land .. 65,900 
——— 171,20 
Total £157,200 
Expenditure per xw. T ч 


Continuing. Wrrnzas said that there were 21 companies sepply- 
ing the area embraced by the company, and out of these 15 were 
working in the non-industrial ares. The power company wotld 
not compete with these companies, but would be in the position to 
supply these companies with electricity in bulk. The only way in 
which a company in the non-industrial area could be affected would 
be if a local authority gota prov. order and then got a supply in bulk 


from bis company. In tbe industrial area the companies would be 


affected by the power company supplying to a consumer d 
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either with their consent or with t} e consent of the Board of Trade 
if the authorised ctndertakers’ consent were unreasonably withheld. 
He believed one or two local authorit:es in this industrial district 
were supplying their own tramways, and one company was furnish- 
ing а temporary supply to the London County Oouncil tramways. 
In 1903-4 tbe electsic lighting companies of London expended 
£65,000 on their gereratirg stations, and had they taken their 
supply from the company at their mazimum price, by the year 1931 
they would bave saved millions of money. There were 30 local 
authorities who were authorised undertakers in tbe proposed srea 
of the company, of whom 18 were in the industrial area and 12 in 
the non-industrial area. They would not be affected any more 
tban the companies. 


The Committee sat again on Monday. 

The CHaIRMAN said he had been reading the otber Bills, and he 
wished to know what effect any decision the Committee might come 
to would bave upon these Bills. If the Committee decided that it 
was not expedient that the Bill should proceed, then he appre- 
hended that all the other Bills would come forward one after 
another, and the Committee would consider them on their merits. 
Bupposing, however, the Committee decided that it was expedient 
to allow the Bill to pass, he did not know what effect that would 
have on the other Bills. f 

Mr. BaLrous Browns, K. C., said that if the Committee came to 
the conclusion that the Bill should proceed, that would not 
necessarily have the effect of making all the other Bille drop. He 
thought they might stil] go on, because the Committee would then 
. have declared in favour of the principle of almost unlimited com- 
petition, and it would be a question whether these other Bills migbt 
not even compete successfully with the Administrative County of 
London. He thought it would be better if the Committee heard 
all the Bills before giving a decision. 

Mr. О. H. Masz continued his evidence, and in cross-examination 
by Mr. Batrour Ввоуие, K.O., who represented all the other com- 
peting Hills, said the Tyneside Co. originally started by Pro- 
visional Order to supply within a certain district, and tbey atter- 
wards gota power Bill which allowed them to enlarge their ares. 
There was opposition by authorised undertakers when they applied 
for their power Bill, and at the time power was being supplied in 
Blyth. He believed that the present generating stations in London 
were very small and could not give the supply required; but he 
had no details before him as regarded the size and capacity of these 


works, He was not aware that the existing London companies had . 


advertised their willingness to supply power. He had put in the 
figure of £51 the average capital cost per Kw. capacity for the whole 
of the existing stations within their proposed area. Of course, he 
knew that some of these were large stations, and some were small, 
but that did not include’ sub-stations. He put in an estimate of 
£8 4s. for his cost as against that £51. He got that £51 from the 
` Board of Trade returns. | 

Mr Browne: The question between us as to the cheapness of 
De supply and the dearness of yours depends on this figure ?— 

es. 


And it also depends largely on tbe works costs? Yes. 

And you know that many of the companies included in the 
average are very much below £51 per xw. ?—I should imagine во. 

Continuing, WitxEss said he would take it that the capital cost 
of the Metropolitan Electric Supply Corporation worked out at 
£32, and that that £32 included a large amount of expenditure for 
future extensions. At the rame time, he thought it would be fair to 
com the £32 with his £8 4s., because bis £8 4s. included land 
for future extension. He had no way of getting at the number of 
units which were at present supplied for power purposes in London 
and he did not know that the demand was increasing. 

Mr. Browns: If we can supply at the same price as you can and 
are already able and willing to do it, there is no reason for another 
company in London ? 

Wrrngss said their case was, first, that the demand for power 
was not being met; and, secondly, that if London was to be sup- 
plied on the right lines it would have to be supplied at a very cheap 

rate indeed, and all engine ers who had studied the question were 
agreed that the way to supply cheaply was to concentrate the gene- 
ration into large stations. He did not consider that the demand 
for power was being met in London at present. His idea of the 
right lineson which London should be supplied was that Bill, 

Mr. Browns: If I can convince the Committee that all the past 
legislation has been on the right lines and that we are in a position 


to-day to supply all the wanta and at as cheap а rate asyou can, 


doesn't your cass go ?—I think, if you can prove that, a great deal 
of my case is gone, but not the whole. 

I do not know what is left ?—In London you have 60 to 100 gene- 
rating stations scattered abont, and it would be much better to have 
two or three central stations outside the town. 

Your idea is that all these 70 or 80 stations should be scrapped 
and that you should come in ?—The present stations will have to 
be scrapped some time. 

Proceeding, Wirnzss said that if a local authority was supplying 
the Board of Trade would allow the company to go into the district 
if they could supply more cheaply than the undertakers. He had 
been to the Willesden station of the Metropolitan Electric Supply 
Company, and knew they had a great deal of room for extension. 
He would be sorry to hear that that company had a large amount of 
surplus plant on ite hands owing to the Marylebone Borough 
Council purcbasing its undertaking. 

Mr. Browns: Do you think that company will scrap its station? 
—1t sounds unreasonable to talk about scrapping the station. 
cm тете is, wbat it costs at present and what they could obtain 


Continuing, Wirwess said that he was not aware that the County 
of London Electric Co. had a turbine already and another one on 
order, and he supposed Mr. Parsons would not refuse to supply bis 
turbines toany London company. He supposed that everything he 
proposed could be done by the existing companies if they had the 
mooey and the spaoe. His price would be to the consumer, and it 
would be а question of bargain as to whether it was transformed to 
suit the purpose «f the consumer. The consumer would have t^ 
agree to secure the company 20 per cent. onthe cost of mains and 
take a supply for seven years, and he did not think that was 
unreasonable. It was hardly a fair question to ask him at what 
price the company could supply a suburban railway, but the Tyne- 
side Co. supplied the North-Eastern Railway at ‘55d. per unit, and 
this was subject to reduction. It was high tension and had to be 
transformed, and this was the subject of another agreement. The 
total price, including the transformation, was assumed at 63d. It 
was А sliding scale, and that was what it worked out at. The 
Tyneside company sold 17,000,000 units of electricity, and the 
North-Hastern Railway guaranteed to take 5,000,000 units. They 
took more. The suggested station, when fully equippei, 
showed віх sets of generating plant, and the maximua 
ontput of the station was 120,000 xw. That meant 5,000 Ib. of 
steam per minute, but if there were a breakdown of one set, the 
steam would be taken by the other sets. Witness then put in the 
following table :— | | 


TOTAL CaPiTAL EXPENDITURE SUMMARISED FROM DETAILED ESTIMATES. 


For dealing For dealing 
with supply with supply 
assunied for to whole 
1910. area. 
Transmission system, 
Main system— 
Conduits .. - £252,000 £524,000 
woe з ДЯ 186 040 А 
u system— 
сагу ee ae ee [x ee ee 169,000 489,000 
s 530,000 1,702,000 
Engineering and contingencies, 10 per cent. 63,000 170,200 
Total as T £583,000 21,872,200 
Bub-stations and distribution system. 
Main high-tension distributing centres 19,000 000 
Transformer sub-stations ‚ vs ,000 180,000 
Low-tension network ee ee ee 210,000 801,000 
Connections to consumers .. .. 45,000 300,000 
: 864,000 1,966,000 
Engineering and contingencies, 10 per cent. 86,400 186, 
£400,400 £1,502,600 
Land for sub-stations  ..  .. £40,000 £100,000 


He explained that the 1916 figures allowed for 528 miles of trans- 
mission cable of the aise of 25 sq. in. copper-sheathed lead-covered 
three-cored. The price was based on the present-day price of copper. 
Duplication of the mains had been provided for. The capacity of 
the sub-stations was 200,000 kw. Не rated the turbo-generators at 
their maximum capacity, which was 5,000 xw., and the ordinary 
capacity was 3,500. Those were the largest size at present in use, 
and were at Carville, but the size of the generators proposed was 
10,000 xw. Не did not admit that there was going to be any 
competition between this new company and the existing companies 
supplying electricity in London, bat, of course, assuming that there 
were competition, he agreed that if would be unfair. Of course 
there would be competition so far as power supply was concerned. 
The capital cost at Carville was between £11 and £12 perxw. He had 
not used the results at Newcastle as a basis for this scheme, but had 
estimated what he thought could be done in London. Oomparing 
their gross revenue with their capital in 1910, it worked out at a 
percentage of 21 per cent. on the capital expended. He was aware 
that at Newcastle they had only 9 per cent. gross revenue, but that 
was because the Newcastle undertaking was on a much smaller 
scale than they proposed to work on. He admitted that the small 
consumer was the dearest to supply, and that the supply in large 
quantities for power purposes was the most remunerative. 

As compared with Newcastle's 9 per cent., the London companies 
work out at 12 per cent., and yet you are calculating on 21 per cent. 
Does not that seem rather sanguine ?—No. Oontinuing, Wirmzss 
said he dared say it was correct that the existing London companies 
provided for 45,000 xw., while the stations were designed for 
250,000 xw., but; he maintained that many of these stations were 
disadvantageously placed both as regarded condensing water and 
for obtaining their coal supply. They proposed to use Thames 
water for condensing purposes and to pay the Conservancy for it. 

Replying to Mr. Fruswan, K.C, on behalf of the London 
Boroughs, the WrIn ss said that he could not understand how it was 
that Bt. Pancras, charging 1d. per unit, made a profit of -17d. per 
unit. He wascertain that all the charges could not be included in 
tbat result. 

Mr. Freeman: But this 17d. actually goes in relief of rates. 

Tbe CHAIBMAN: The witness says that all expenses cannot bave 
been charged. Itis a good thing tbat he is not the auditor of the 
St. Pancras accounts. 

WITNESS, in further cross-examination, said he bad had no expe- 
rience in laying mains in London. All their estimates had been 
checked by actual tenders and the tenders had been a little below 
the estimates. The engineers were quite satisfied that there would 
be no difficulty in laying the mains through the London streets in 
the manner they proposed. 

Replying to Mr. Ілттівв, K. O., the Wramzss said they would 
not go to the expense of tsking up the streets in the City for the 
purpose of laying mains if they could possibly avoid it. He was 
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not prepared to givé an undertaking that they would not lay mains 
through tbe City. | 

Cross-examined by Mr. BrENNEBBASSBT, K.O., for the West- 
minster City Council, the Witness said tbe whole conception of 
. their scheme would be seriously interfered with if their powers 
within a non-industrial area were confined to the supplying in bulk 
of authorised distributors. They expected to supply all tbe rail- 
way companies in London if, and when, they electrified their 


в. 

Mr. Reaper HannIS, K.O., asked for the exclusion of Barnes and 
Ealing, but the witness refused this. In reply to Mr. Moon, 
witness admitted that there would be unrestricted competition with 
the company from the local autbority. He anticipated that an 
aversge installation in London would require from 50 to 100 н.р. 
The Committee then adjourned. 

The Committee sat òu Tuesday, when Mr. Manz continued to 


~ give evidence. i: 
( To bs continued. ) 


AocBiBGTOM CORPORATION BILL. 


On March 14th a Select Committee of the House of Commons, pre* 
sided over hy Mr. J. W. Wilson, oonsidered the Bill of the 
Accrington Corporation, which contained a number of tramway pro- 
potale, and also clauses asking for power to rupply electricity to 
neighbouring authorities. Mr. Wedderbern, K C., Mr. Lesse and 
Mr. Jeeves appeared for the promoters, and Mr. Hatchinson for the 
Accrington Steam Tramwaye Oo, and Mr. Beggallay for the Lan- 
cashire Electric Power Oo., who opposed the Bill. 

Part II. of the Bill dealing with tramways was first taken, and 
Mr. WxzppzRBURN, К.С, explained the position of tramway 
matters in te town. The Corporation in 1882 obtained an Act to 
construct !ramwaye, but not to work them, and they constructed 
lines to Olayton-le-Moors, Church and Haslingden, which were 
leased for aterm of 21 years to the Accrington Steam Tramways 
Oo. That lease woald expire in April of 1907, and by an agree- 
ment which was scheduled in another Act, the Tramway Co. was to 
give peaceable and quiet possession of the undertaking tothe Corpora- 
tion, who would take over certain stock. The. Tramway Co. had 
also'a line in the districte of Haslingden and Rawtenstall, but it 
was within the power of the local authorities of those districta to 
come in and purchase the line on giving six montbs' notice. This 


Ире and the Accrington lines were worked as one undertaking. . 


The Accrington Corporation now seked for power to electrify 
the existing tramways and to work them from their own 
generating station, which had coat £44,000, and thev also proposed 
to construct a new line to Hancoat, and a new line from Church to 
Oswaldtwistle. Accrington, Church and Oswaldtwistle were prao- 
tically all one town. The а were perfectly willing to 
give to tbe tramway company all the advantages it should enjoy 
from its remaining two years' lease, but he cballenged the right of 
that company to be heard on any other matter, except so far as 
it was concerned for two years. | 

The OnargMAN intimated that the Committee would be impatient 
of hearing evidence from the tramway company, except that which 
had reference to the company’s interests. 

Mr. Нотонтивои contended that he came there with an un- 
challenged /ocos, and he wished to address the Committee on the 
wide question of public convenience. The tramway company had 
worked the undertaking as a whole, and beyond Acorington 
there were ramifications of the means of communication. If the 
Oorporation severed the connection of his company’s line at the 
boundary, it would mean dislocating the whole system. 

In reply to Mr. Wbitely, Mr. Huroninson admitted that there 
was nothing in the Bill to prevent him from electrifying his lines and 
entering into an arrangement for running powers over the Corpora- 
tion tramways. І . 

The Onatnman said the Committee did not feel inclined to hear 
evidence from Mr. Hutchinson as to the general question of public 
convenience. and extravagance, and во on. 

. Mr. 'Hurvourssox said. that being so, he must withdraw from the 
inquiry. à” т > 

Mr. STEPHEN SELLON, consulting engineer, was called, and gave 
evidence as to the desirability of electrifying the system, and work- 
ing it from one power station. The estimates in the Bill were £8,300 
for tramways, £29,000 for electrical equipment, and £5,000 for street 
widenings, and he thought they were ample. | 

Other evidence having been called, the Committee found the 
preamble of the tramway part of the Bill proved. | 

Mr. WzebDmERBORN then dealt with Part VI. of the Bill, which 
referred to electricity, and to Olauses 67, 68 and 75 the Lancashire 
Electric Power Co. objected. He said the Corporation had their own 
generating station, and they desired to supply electric current for 
the working of the tramways both inside and outside the borough. 
They also desired to supply with light those districts outside the 
borough, but which were really one townsbip, vis, Oswaldtwistle, 
Church, Clayton, Hunooat and Haslingden. Clause 67 enabled them 
to eupply in bal& outeide the borough, and Clause 75 enabled them 
to accept the transfer of electric lighting orders. The Lancashire 
Hiectric Power Co. had only one generating station, 14 miles from 
them, but it objected to competition, although when it got its powers 
it said it did not want a monopoly, and could beat competition by 
supplying at a cheap rate. 

5 of the Committee: It is rate-aided competition they 
object to. 

. WRDDERBURN said it raised the broad question as to whether 
thie or any other electrio power company having got an area was 
entitled as a matter of principle to say it had s monopoly. 


\ 


Mr. 8. SELLON was called, and gave evidence in favour of the pro- 
posals in the Bill. It was true that any local authority could claim 
a supply from the Lancashire Electric Power Co., but it was on the 
onerous terms of seven years’ agreement, and 20 per cent. of the 
capital cbarges incurred by the company. | 

In cross-examipation by Mr. BaAGGaLLAY, WiTNERSS said it was 
true that by tbe Bill the Corporation would have power to pick and 
choose which districts it would supply, and it was aleo trae that the 
Lencashire Power Co. was compelled to give а supply to any local 
authority. He knew cases, however, where it was impossible for 
either local authorities or companies to accept the terme of the 
power companies. It would be possible for the Corporaticn to take 
the cream of the districts and leave the rest to the Electric Power Co. 
He would not look upon this ss a rate-aided competition, because 
it would, ia his opinion, be a profitable uadertaking, and therc 
would be no cali on the rates. 

The Тоти Сгввк of Acorisgton was called, and expressed the 
resdiness of the Corporation to accept an obligatory clause similar 
to the Power Co. for supply to the surrounding districts. 

Mr. HicnaM, chairman of the Electric Lighting Committee, said 
there had been a loss on the electricity undertaking in the past, 
bat it was decreasing, and it was expected that this year there would 
be no Ines. | 

Mr. BaGGALLAY addressed the Committee, and said a power com- 
pany oonld not live unless it had a fair field to carry on its 
tions, and no doubt Parliament intended that it stould have 
freedom from the competition of those who could carry on such com- 
petition on unequal terms taking certain areas and leaving the rest 
tothe power company. If portions of the power company's district 
were ua be taken away it would paralyse its attempts to raise 
capi : 

f he CHainman intimated that the Committee would allow the 
Corporation to supply in the districts named except Haslingden, 
but the power company would not be obliged to obtain the consent 
of Accrington, as the distributing authority, to come into those arens. 
That was to say, they did not make these four areas a monopoly of 
the Accrington Corporation in the same way that Accriagton itself 
was & monopoly. Farther, they did not want the Corporation te 
use profits which might be made in one district to supply another 
district at a cheap rate and so keep out competition. 

The Committee then adjourned for clauses carrying out their 
decision to be brought up. 

On Wednesday, 15th inst., Mr. Jggvgs brought up clauses to carry 
out the Committees decision with regard to electric lighting 
К The new Clause 67 was as follows:—" If tbe Urban 

ict Councils.of Church, Oswaldtwistle and Clayton-le-Moors, 
and the Parish Councils of Huncoat and Altham, in the Rural 
District of Burnley, or any one or more of them are or shall be 
Authorised by Act of Parliament, or by provisional order confirmed 
by Parliament, to supply electrical energy, orif any company are so 
authorised to supply electrical energy witbia any such districts, the 
Corporation and such local authorities or company, as the oase may 
be, may enter into and carry into effect agreenrents for the supply 
of electrical energy in bulk by the Corporation to such authority or 
company, provided that the Corporation shall not, for the purpose 
of enabling them to exercise the powers of this section, erect or 
provide any additional station for the generation of electrical 


energy. ; 

In Clause 75, which gave the Corporation power to accept the 
transfer of electric lighting orders, the following sab-sections 
were added:—(3) Ia the case of any such transfer being 
made to the Oorporation, the consent of the Corporation shall not 
be necessary in the event of any company, body or pereon duly 
authorised to supply electrical energy within tbe district affected, 
desiring to give such supply. (4) Tne Corporation shail not under 
the provisions of any Act of Parliament or provisional order under 
which an undertaking transferred to them under the provisions of 
this section may have been created and maintained, supply elec- 
trical energy outside the borough at а less price thao that charged 
for a supply under similar conditions to consumers witbin the 
borough.” 

The first sub-section of the clause was also altered to make it 
clear that tbe clause only applied to the districts aet oat in 
Clause 67. | 

The Committee struck out Clause 68 of the Bill, which allewed 
the Corporation to enter into agreements with local authorities for 
the supply of electrical energy for traction purposes. 

Mr. WEDDERBURN. K.C., corrected the answer of Mr. Bellon as 
to the estimate for tramways. Instead of £8,000, it was £88,000. 


The Police and Sanitary Bills Committee, under the chairmanship 
of Mr. J. W. Wilson, on Thursday, concluded their consideration of 
the Accrington Oorporation Bill. 

Mr. WEDDERBURN ssked the Committee to allow 30 fears 
as the period of the loan for the purpose of tramway construction, 
aod 25 years for the sum required for equipment. 

The CHAIBMAN said the Committee were aware that long periods 


for loans bad been graated in the case of electrical equipment, but 


it was the intention of the Committee this year to look more closely 
inte these items, Anyone cognieant with electrical machinery, 
knew that 20 years was a long life for electrical machines, Mr. 
Sellon knew that it was more like 10 to 15 years. 

Mr. WxpbpbERBUORN said Mr. Bellon was of opinion that it was a 
question of bow the equipment was maintained. 

The Borovan ENGINEER said the estimates were as follows :— 
Reconstruction of tramways, £17,000; construction of new tram- 
ways, £22,000; relaying of existing tramways, £27,000; and 
additions to depót, £3,000. For the electrical equipment they 
wanted £40,500. 


зат wv ce Li EE Б; 


Vol. 56. Мо. 1.476, Manon 24, 1905.) 


THE ELECTRICAL REVIEW. 


5112 


The Odaremay, after a private consultation, said that with regard 
to the money wanted for construction purposes, the Committee bad 
covsidered the fact that a good deal of expense in the way of 
дербі», &c., bad been incurred, and the period had been fixed, and 
no argument which might be used, could alter that. Therefore, 
tbe Committee agreed to the suggestion for 30 years. With regard 
to equipment which was more or less of a porisbable nature, the 
Committee had considered the matter very carefully, and also 
certain precedents of last year, where the period was cat down to 
15 years. The period had always varied in accordance with 
whetber the equipment was new, or was partially used. Іа this 
case tbe Committee were sa'isfied that 20 yeare was the utmost that 
could be allowed. In all cases which came before them, they would 
be glad if the agents would bring the estimates up in the form of con- 
struction and equipment, for they intended to abandon the policy 
of averaging it 10 cases of any considerable extent. 


Tas Lowpox CoumTY CouNoIL ErmOTBIO Wiame PROPOSALS. 


Тм the House cf Commons on Thursday last week, Sir F. BANBURY 
(Camberwell, Peckham) moved :—“ That it be аа inatruction to the 
Committee to omit Part XV. from the L.C C. General Powers Bill. 
He said the clause which he desired to omit empowered the local 


autborities to supply wires, fittings and apparatus to the premises 


of their consumers, and to borrow money for the purpose. The 
objeat of that clause was to introduce municipal t'ading and to 
interfere with tbe legitimate work of private shopkeepers, con- 
tractors and engineers, 

Mr Burns, according to the Times report, said the County Council 
was acting in this matter on bebalf of tbe borough councils. There 
were in London 13 electric lighting companies who had power to 
supply electric light, and to sell to the consumers the necessary 
fittipgs and appliaaces. Parliament had given to 16 borough 
councils the power to supply electric light in London, but they could 
not do so effectively or cheaply if the fittings and appliances had 
to be bought from middlemen, who frequently made large profits 
out of the consumers. The borough counc la, without exception, 
had asked the County Council to apply for powers in their Bill to 
enable them to sell fittings to consumers who took their electric 
ligbt. It was ridiculous to call that a glaring instance of municipal 
trading. Let members be logical and consistent. Why should they 
refuse this power to the borough councils, and af the same time 
allow the South Metropolitan Gas Co. to supply burnersand cooking 
stoves? | 

Віт H. Kid BIA said he was strongly opposed to this attempt to 
tax tbe ratepayere in order to set up businesses in competition with 
private enterprise. | 

Mr. Венн pointed out that the Wool wich and Marylebone borough 
councile already possessed these powers. | 

Msjor EvAN8-GORDON ssid he was convinced that it was reason- 
able that those powers should be given to the borough councils, 
and he should vote against the instruction. 

The House divided, and the numbers were— For the instruction, 
190; against, 196; majority, 6. 


Baker Street and Waterloo Railway Bill.—Oa March 14th the 
Court uf Referees consid: red th « question of the locus stands of the 
Gordon Hotels, Ltd., against tbe Bill of the Baker Street and 
Waterloo Railway Cu. After hearing the case for the railway com- 
pany, the Court disallowed the locus. 

Edgware and Hampstead Railway Bill,—The locus standi of the 
Lonavn County Council against tuis Bill was disallowed, except 
against Clause 14 and s» тосо of the preamble as relates thereto. 

Dublin United Tramways —In the House of Commons on March 
20.h, the Duolin Uuned l'ramwaya Bill was read a second time, 
apd an instraction to the Committee was agreed to, to insert in 
the Bill a clause compellioy the Dablia United Tramways Co. to 
supply electric current to the Blackrock Urban District Com- 
missioners for the purpose of the electric lighting of the district. 

Appointment of Committees to consider Electrical Bills. — The 
Oommittee of Belectiou of tbe House of Commons bas appointed a 
Committee, consisting of Mr. Compton Rickett (chairman), Sie 
James Heath, Mr. Yoxall and Bir Walter Palmer, to consider the 


following Billa :—Obaring Cross, Euston and Hampstead Railway; 


Edgware and Hampstead Reilway; Great Northern, Picca- 
duly and Brompton Railway (No. 1); and the Baker Street and 
Waterloo Railway. A Committee consisting of Mr. Stevenson 
(Chairman), Mr. Allhusen, Mr. Rose and Mr. Moon has been 
appointed to consider vsrious Bills, among them being the South 
Wales Electrical Power Distrivution Bill and tbe Shropshire and 
Worcestershire Electric Power Bill. 

Gas in Telegraph Inspection Chambers.—Bir T. Dewar has asked 
the Pustmaster-Gvoerai wnether his avtention has been called to 
accidente reporied by the Metropolitan Police as being due to 
explosions caused through gas escaping into telegraph inspection 
chambers and coming into contact with leakage in an electric wire; 
aud will be state what compensation has been paid for any personal 
injuries which such accidents may have caused, and what action has 
been taken to prevent ti em recurrence. Replying in the Parlia- 
ment papers, Lord Star ley said he had not seen any reason to 
supporte that explosions had been due to leakage in a telegraph or 
telepbone wire. No compeneation bad been paid by the Post Office, 
wbich had not been in ару way in fault. The engineers of the 
Post Office were considenng whether there was anything the 


department could do to diminish the danger arising from the escape 


of gas. 


$ , E 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, 
may be made, Anewers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express.) 


" GASBLBE" writes:—' A orders from B a temporary electric 
light installation, and B orders from О the necessary accumalators. 
When B connects the socamulators he finds that they are under 
voltage, and, consequently, A refuses to accept the work. B returne 
cells £o C, and lodges complaint. C opens the cells, and finds that 
one of the lags is onrroded (broken). Сап B claim from O bis out- 
of-pocket expenses? | 

„ If B ordered from О certain accumulators which were to give 
a psrticular voltage, and they failed to give this voltage, it is clear 
tbat B can recover from C any reasonable expenses to which he was 


. put by reason of his not being able to fulfil his contract. If the 


accumulator failed owing to the lug being broken, this would also 
appear to be а defect for which C should be held responsible. 


THE HOLBORN AND FINSBURY ELECTRICAL 
EXHIBITION. 


Turs Exhibition, which was opened on the 20th inst, has been 
organised by the County ef London Electric Supply Oo., Ltd., 
whose several areas of supply are among tbe largest and most 
important in the metropolis, embracing the boroughs of Finsbury, 
Holborn, Wandswortb, Camberwell, and portions of Southwark апа 
Bermondsey. 

The opening ceremony was performed by the Mayor of Holborn, 
supported by representatives of the local authorities. 

Mr. J. B. Braithwaite, junr., the chairman of the company, in thank- 
ing tbe various speakers for their loyal support, referred to the scope 
of their power business, in conoection with which it was interest- 
ing to note that they and their пе ipiis the City of London Oo., 
were supplying some 20,000 нр. cf motors; the latter fact was also 
а practical answer to those companies who were now seeking autho- 
rity to supply London with electricity for power purposes. He 
proceeded to review the prominent features of the Exoibition, men- 
tioning that the company were supplying some 2 000 consumers in. 
workmen's dwellings on the peony-in-the-slot system, and that a 
sample iustallation of this description was included among the 
exhibits. | 

For our own part, we believe this Exhibition to be one of the 
most representative uf ts kind held so far in this country; firms 
of repute in the electrical world meet one on every hand, 
and the power user, for whom tbe exhibition specially caters, will 


find a large selection of interesting specialities. The company, ic 


may be noted, ha ve specially encouraged power users іп the Holborn, 
Clerkenwell and 8t. Luke’s areas, where a! power circuit at 530 volte 
D.C. is iu operation, 


— у 
E „= 


— 222: Бе: а addi 


Fic. 1.—Арип, Erzorni0:Co.s ExBIBIT, Two-PHASE MOTOR. 


Altogether, some 70 stards are provided, and these contain 
exhibits of motors, cables, lifta and hoista, motor-driven maobinery. 
switchgear and instruments, arc and street lighting, interior and 
artistic fittingr, telephones, &c., contributed to by the following 
prominent firas among others:—Mesers, Orompton & Co, the 
Brush Oo., the Western Ejectrio, Union Hilectrio, and General 
Electric Companies, the Electrical Co., the Blectromotor and 
Dynamo Co, Britieh Insulated and Helsby Cables, Messrs. 
Callender, the Indis-Rubber Oo., Silvertown, Messrs. Johnson and 


Phillips, Veritys, Ltd., Messrs. Moy, Reason. Mfg. Co, National. 


Telephone Co., &c. 


^ 
= - 


Among the exhibitors of more general interest, we noticed Messrs.: | 


Maple with a tastefully-arranged apartment provided with fittings 
which amply demonstrate the great possibilities of electricity in 


artistic effects; Meesrs. Nye & Bons, who show a selection o 
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domestic machinery, electrically driven; the Linolite Co., who, 
as usual, display to advantage the special features of their system 
of lighting; Messrs. G. Worssmap & Sona, who show an eleotric re- 
frigerating machine in operation; Messrs. Dellagans, who have on view 
their Kupron electro-plating process; Mr. Henry Snowdon exhibits 
practical applications of the Nodon clectric valve, and the British 
Westioghouse Co. aud М. seers. A. W. Penrose & Co. make a feature of 
mercury vapour lamps of the Oc oper-Hewitt and Bastian types. 


| The County of London Co. are well repreeented in several 


exhibits, inclodirg a suite of roms and a sample workmab's 
dwelling, fitted up for electric lighting. The electric:! press is 
also represented by ourselves ani others. 

Among the exhibits of interest to the power user, will be found 
those of the Adnil Electric Oo. One of this firm's automatic lift 


Figs. 2 asp 9.— AI NIL ELECTBIO co.'s r XHIBITS 


controllers, with а 5 нр. motor, is shown in operation. The con- 
troller, which is illustr.ted in fig. 2, provides a most effective 
method of starting up the motor which sbould make this type of 
apparatus very popular. The firm also shows a selection of motors 
and specialities, embracing over-load alarms, heating stoves, meters, 
interior wiring and fittings, 

The heating steve is a departure from orthodox types, inasmuch 
as the resistance material, consisting of ordinary wite, is inter- 
woven with asbestos cord, and in fact the radiating surfare inside 
the stove resembles a woven fabric, as shown in fig. 3. The Adnil 
Co. claim that this material will carry much greater currents and 
dissipate more energy yer square inch than any other method of 
construction. 

The “Adnil” meter is sta'ed to be a:curate on either direct or 
alterna'e currents, and irrespective of the wave form or periodici! y 
of the circuit. 

As we hope to deal at greater length with certain of the exbibits in 
our next week's issue, we sl a'1 defer our further remarks until then. 

(To be concluded.) 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal 
Agents, 822, 
inquiries should 


‚ Р. Тноирзои & Co., Electrical Patent 
h Holborn, London, W.C., and at Liverpool, to whom all 
addressed. 


4,598. ‘* То use electric ourrents ғо as to electrolyse baths made of diffe rent 
acids for the purpose of destroying all vegetable matter in wool, rags and other 
fibres." В. RoBERTS. March 6th. 


4,595. Improvements in stopping and starting 1 pumps, eleotrically- 
driven or otherwise." T. R. CHARLTON and G. Н. Tarver., March 6th. 


4,025. “Improvements in electric hoist controllers" J. G. CHiLps, 
March 6th. 


4,648. An electrical grower.” C.GRAHAM. March 6th. 


4,668. "Improvements in the manufacture of copper electrotypes and 
apparatus therefor.” S. O. CowrrkR-CoLEs. March 6th. 


4,700. “Improvements in electric light counterweight fittings.” J. 
McFaRLanE and Н. Watson. March "th. 


4,716. Telephone exchanges.” Е. A. Luxpquist. March 7th. (Complete.) 

4,728. An improved instrument for displaying and recording tbe wave form 
of alternating electric currente or voltages." Своиртох & Co., LTD., and R. 
GorpscHMiDT. March 7th. 

4,731. "Improvements in electric pushes or switches for operating electric 
bells, telepbones, signalling, and for other purposes." С. 8. WANSBROUOH. 
March "th. 

4,710. “Improvements in electric arc lempe.” Н. E. Амор. March 7th, 

4,741. “Improvements relating to electrical apparatus for transmitting and 
receiving signals.“ A. T. Dawson and G. T. BvckHAM. March 7th. 

4,760. “Improvements in dynamo-electric machines." F.FnonLicH and R. 
FARXAC. March 7th. 


7 3 "Improvements in electric circult-breakers." W. H. Scorr. March 


4.780. Improvemen is in and relating to appliances for testing electric 
batteries.“ H. H. Laxe. (N. Jacobsen, Norway.) March 7th. 

4.7886. Arc lamp.“ T. A. HxARSON. (Phönix Elektrotechnische Ges. m. b.. 
Germany.) March 7th. (Complete.) К 7% 


4,801. "Improvements in obstruction removers or life guards for electric 
tramcars and like vehicles." M. B. Moouxtain, G. М. Ginsson, and A. F. Н. 
Heap. March 8th. 


4,816. " An improved apparatus for detecting leaks in electric circuits.” W. A. 
BruckLAN D. March 8th. 


4,877. “Improvements in trolley lea for electric tramway vehicles.” 
W. J. Bowpen and J. W. CRONKRHAW. arch &tb. 

4 889. '*Improvemen'*s in or relating to elec'rical fittings.” J. сорил, 
March 8th. (Complete.) 


4,849. ‘Improvements іп arc lamps.“ Р. M. Justice. (The Pbónix Electro: 
technische Gesellschaft m.b.H., Germany.) Maroh 8th. (Complete.) 

4,858. “Improvements in conrection with the compensating poles of elec- 
trical machines.“ ELEexrrizitats Acr.-G ERB. VORM. W. LAHMRYER & Co. 
(Date applied for onder Patents Act, 1901, April 16th, 1901, being date of appli- 
cation in Germany.) March 8tb. (Complete.) 


4,869. *''Improvemen'a in the field magnet arrangementa of ^lternate-corrent 
electrical mechines." ELEKTRIZITATS ACT.-GESs. voRM. W. LAHMEYER & Co. 
(Date applied for under Patents Act, 1901, April 80th, 1904, being date of 
application in Germany.) March 8th. (Complete.) 


4.967. ©“ Improvemenpta іп or relating to electric vapour appavatus, and more 
particularly to lamps of the character known as electric vapour lamps or mer- 
спгу vapour aro lamps. or hermetically-enclosed aro lamps or the like.” С. O. 
Bastran-and G. CALVERT. March 8th. 

4,78. “Improvements in and relating to electric distribution systema and 
controlling Anparatus therefor." Tae BaitisH THomson-Hovuston Co., LTD., 
and E. B. WepmMorE. March 8th. ' 


4,881. “Improvements in and relating to eleotro-magnetic brakes." TRR 
BRrrisH Тномвок.Носвтон Co., LTD, and С, В. La4RzELERE. March 8th. 


4,883. “Improvements in or relating to central station telephone systems 
Sonne with a commen battery." I. B. BinNBAUM and F. G. Ви. Maroh 


4,957. ‘Improvements in printing telegraph systems.” S. E. PAGE. (f. J. 
Swift, United States.) March 9th. (Complete.) 


4,960. “Improvements in electrical multiple influence or condenser 
eene О. їмалү. (Н. Wommelsdorf, Germany.) March 9th. (Com- 
plete. 


4,967. “Improvements in connection with tke t raking arrange ments of elec- 
tric motors." W. Н. Scorr. March 9th. 


4,979. ‘Improvements relating to resistance unita for rheostate, electria 
heaters and the like." R. H. Laxe. (The Wirt Electric Co. Inccrpoated 
United States.) March 9th. (Complete.) 


4,982. '' Improvementa connected with the contrcl of electric circuite.” M. 
СнАРмАК and G. L. Bronge. March 9th. 

4,984. An improved receiver for wirelets te‘egraphy.” J. G. BarsiLLiE. 
March 9th. 

5,010. ‘‘ Improvements in apparatus for controlling snd' operating the 
points of electric railways and tramways.” E. Cross. March 10th. 


5,013. “ Improvemerts in and relating to telpherage or overhead electric 
conveyor systems and the like." H.8.Cow. March 10th. 

5.042. “ Improvements in electrically-operated pianos.” J. WEBER. March 
10th. (Complete.) 

5,045. “ A low voltage electric light for motor vehicles.“ О. D. B. Payne. 
March 10th. 


5,061. '' Improvements in elastic supports for cells and storage batteries.” 
H. Tupor. March 10th. (Complete.) 


5,059. Improvements relating to the application and distribution of electric 
motive power particularly for use in starting machinery and for similar pur- 
poses." G. W.Mascongp. March 10th. 

6,070. “Improvements in cut-outa or safety devices for electric systems or 
apparatus." THe Barrisn THomson-Hocston Co., Lrp. (The General Electric 
Co., United States.) Магор 10th. 

5,073. “Improvementa іп, or connected with, means for automatically 
treaking an electric cirouit in the event of a leakage to earth." NAL DR Bros. 
AND THOMPSON, LTD., and A. F. Harris. March 10th. 

5,148. e in electrically-driven steering gear.“ 
FIELD and W. RouTLEDGE. March 114}. 

5,149 Improvements in, or relating to, telephone and like transmitters.” 
H. A. Curmore. March llth. 


W., H. Han- 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 94. (їп stamps). 


1904. 


ELECTRICALLY CONTROLLED Lirts. J. Richmond. 45. January lst. 


IMPROVEMENTS IN OR RELATING TO THE TROLLEY WIRES or ELECTRIC Tuan- 
ways. G. Hall. 88. January Ist. 

REGULATION OF Exectric CuRRENTS. P. La Cour. 181. January 2nd. (Date 
claimed for patent under Patenis Act, 1901, January 5th, 1908, being date of 
application in Denmark.) 

ALTERNATING CURRENT GENERATORS AND Morons. А. P. Zani. 185. Januery nd. 

ELECTRIC CABLES. M. В. Field. 819. January 5th.- 

A Barety DEVICE FOR USE ON VEHICLES PROPELLED BY ELECTRIC TRACTION 
ON THE Stup-Contacr System. W. Griffiths & В. H. Bedell. 9861. 
January 6th. 


MANUFACTURE OF CHLORINE BY ELECTROLYSING SODIUM CHLORIDE SOLUTION, 
AND APPARATUS THEREFOR. 8. Leetham. 456. January 7th. 

MICROPHONES FOR TELEPHONIC APPARATUS. L. T. Rassompierre & L. J. М. 
Duidesu. 552. January 8th. Date claimed for patent under Patents Act, 
1901, Jar.uarv 15 h, :(, being date of application in France.) 

IMPROVEMENTS IN THE CONST'UCTION OF THE ARMATURES OF DvN^Mo-ErrcTRIC 
MacHiNES AND ELECTRIC Motors, With 4 VIEW TO FACILITATE. THE 
Москтіка OF THE BAME UPON THEIR SHAFTS. E. B. G. Rees. 574. 
January 9th. 

IMPROVEMENTS RELATING TO ELEcTRIC INCANDESCENT LAMPS. 
Vogel. (Complete.) 628. January 9th. 

ELECTRIC ALARMS. М. Plato. 060. January lith, 

ELECTRIC STOVES AND HEATING AND COOKING APPARATUS. J. A. Bauer. 69. 
January 11th. 

ELEcTRIC Raitway Systems. The British Thomson-Houston Co., Ltd., H. N, 
Sporburg, F. W. Carter, and A. S. Cubitt. 818. January 12tb. 

SvysrkEMs OF ELEcTRIC Мотон CONTROL, AND IN CONTROLLING APPARATUS 
THEREFOR. The British Thomson-Houston Co., Ltd. (lhe General 
Electrio Co., Ltd., United States.) 821. January 12th. 

RELAYS FOR RECORDING RE-TRANSMITTING AND CONTROLLING CURRENIS OF 
ELECTRICITY, AND APPARATUS THEREFOR. W. E. G. Johnston. t69. 
January 18th. 

ELECTRIC ALARMS FOR CLocks. C. B.Bturgess. 984. January l4tb. 

SPARK EXTINGUISHING APPARATUS FOR USE IN CONNECTION WITH ELECTRICAL 
HicH FREQUENCY Cixcuits. A. d'Arsonval. 1,006. January 14%һ. 

ELECTRIC Lieur SwiTcHES, ELECTRIC BELL PUSHES, AND THE Like. G. W. 
Beldam. 1,027. January 15th. 

pECTRICAL CONTACT-MAKER FOR Gas, OIL, AND ALL INTERMAL COMBUSTION 
ENGINER, A. Alltree, 1,044. January 15th. 


J. Schwab & L. 
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TEMPERATURE LIMITS FOR ELEC. 
TRICAL MACHINERY. 


As mentioned in our last issue, the Sub-committee on 
Physical Standards bas issued to the Engineering Standards 
Committee a report on the temperature experimenta which 
have been carried out by Mr. Rayner under the direction 
of Dr. Glazebrook, at the National Physical Laboratory. 
It is to be hoped that the main committee will now be in 
а position to formulate ite recommendations as to the 
Btandardisation of the temperature rise to be permitted in 
electrica] machinery. 

The report constitutes а very interesting and valuable 
record of the investigations in question. One remarkable 
feature constantly in evidence, which we feel bound to 
criticise, is that, from a reading of the report, the impression 
is conveyed in many cases that certain important phenomena 
have on this occasion been observed for the first time. The 
only allusion to the work of others is a reference to а paper 
by Brown, entitled, * The Rise of Temperature in the Field 
Coils of Dynamos” (Proceedings of the Institution of Elec- 
trical Engineers, Vol. XXX.(1901), p. 1159). It is far 


from our intention to depreciate the present very careful, 


painstaking and interesting investigation, but in view of 
information which had already been published several years 
ago, and which leads to substantially the same conclusions 
as have been arrived at by this later investigation, we do 
not see the necessity for having delayed the recom- 
mendations concerning the standardisation of the tempera- 
ture rise, pending the completion of these testa. 

As stated in the report, the permissible temperature of 
field spools is dependent mainly upon the properties of the 
cotton coverings of the copper conductors. The tests regard- 
ing this point led to the conclusion that a temperature of 
125° C. could not be exceeded without the risk of i impairing 
the insulation of these cotton coverings, and that this limit 
was only safe in cases where the moisture had been completely 
and finally expelled from the cotton coverings ; for when even 
slight traces of moisture are present, a serious leakage may 
occur, since the ohmic insulation resistance of many dry 
insulations is halved for, say, every 7° О. increase in tem- 
perature. Hence with 80° to 100° C. increase in tempera- 
ture, the ohmic insulation resistance is but a small fraction 
of the value at, say, 30° O. If even a slight trace of 
moisture is present, the insulation resistance is again reduced 
many-fold. It is pointed out in the report that the weight 
of the cotton covering often comprises some 5 per cent. 
to 7 per cent. of moisture, which may be expelled by 
heating. 

Everything mentioned up to this stage has already been 
pointed out years ago by others. One point on which we 
do not remember to have seen any experimental resulta, 
relates to a quantitative investigation of the rate at which 
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the insulation resistance of a cotton covering varies with the 
percentage of contained moisture. . The results could 
be expressed in terms of the percentage reduction in 
insulation resistance for 1 per cent, increase in moisture 
in the cotton covering. We suggest that this would be 
a useful and original subject for investigation, and we 
believe that the nature of the resulta would be such as to 
lead to the far more general use of vacuum ovens in the 
electrical industry. | 

Vacuum ovens are not even so much as mentioned 
in the report, although we find occasional reference 
to the set-backs in the work due to a tardy discovery 
that the omission of sufficient preliminary *'stoving " 
necessitated a repetition of tests, The report also takes due 
note of the fact that cotton coverings from which moisture 
has been carefully expelled rapidly take up from the sur- 
rounding atmosphere gome 4 per cent. to 7 per cent. of 
their weight in moisture. This ehould lead to a careful 
corsideration of the question not only cf impregnating the 
insulations with some suitable varnish, but also of filling up all 
interstices between conductors, with some suitable insulating 
compound. This may be done by thoroughly exhausting 
the air from the coil in a vacuum chamber, and then filling 
it in solid under pressure. Not only will moistwre be thus 
effectively excluded, but, by the right choice of impregnat- 
ing materials, the emissivity of the coil may be greatly 
improved. Tke report describes a field spool which appears 
to have been treated in substantially this manner, in which 
a decrease of over 25 per cent. in the temperature rise of 
` the coil was thus attained, There are on the market several 
materials for such a purpose, and it would be of interest to 
have comparative tests of the results obtained by im- 
pregnating otherwise identical coils with these various. 
materials. | 

A large part of the report is devoted to a description of 
an investigation in which, for nine different designs of field 
coils supplid by several manufacturers of electrical 
machinery, observations were made of the percentage by 
which the maximum temperature in the interior of the coil, 
as determined by thermo - junctions, exceeded the temperature 
as obtained by resistance measurements. The excess was 
found to amount to over 15 per cent. іп a good many 
instar ces. | 

At this point we must revert to the subject of cctten 
coverings, and call attention to the results of Dettmar's“ 
investigations, completed in 1900, cn the effect of temperature 
on the cotton coverings of copper wires. Dettmar made a 
series of deterioration tests at 95? C., withdrawing and 
testing numbers of samples at pre-arranged intervals. After 
100 hours, no change in the cotton covering was observable. 
After 500 hours, a slight discoloration was apparent, and a 
decrease in the flexibility could be observed in the cotton 
covering on bending the wire sharply. After 1,000 hours, the 
discoloration and the decrease in flexibility were more 
pronounced, Dettmar concluded that while 95? C., or even 
more, may be permissible for stationary windings, it should 
be regarded as the extreme upper limit for windings subject 
to vibration, such as occur in the coils on rotating armatures, 
Similar tests at 115° C., algo for 100, 500 and 1,000 hours, 


* “ Ueber die Nothwendigkeit der Aufstellung von Normen {ir die 
Bestimmung und Angabe von Leistung, Erwürmung und Wirkungs- 
grad elektrischer Maschinen."—Georg Dettmar, Elektrotech. Zeitschr. 
Vol. xxi., August 23rd, 1900, р. 727. 


exact method by means of resistance measurement. 


resulted in such pronounced deterioration as to lead to the 
conclusion that.so high а temperature should not be per- 
mitted. Another group of tests with paper-insulated wires 
showed that in that case a temperature of 115? C. could be 
permitted with perfect safety. 

In view of Dettmar’s teste, which sre accepted as authori- 
tative by the German Association of Electrical Engineers, it 
would hardly be conservative to assign to the highest tem- 


- perature, to which there should be any probability that the 


cotton coverings of the turns of the field magnet windings 
would be exposed, any value higher thau 100°C. Taking 
this figure, then the highest value of the temperature, as 
determined by measurements of the resistance of the coils, 
should not be permitted to exceed 87° C. Electrical 
machinery is often required to operate in places where the 
surrounding temperature permanently or occasionally reaches 
95? C. Hence there remains 52° C. as the highest per- 
missible temperature increase as determined by measure- 
ment of the increase of resistance, if we wish by means of a 
general rule to ensure thet the quality of the cotton cover- 
ings shall not be impaired by the temperature to which they 
are exposed. This final deduction is our own, and it may 
be useful to go on with, pending the issue of an authoritative 
recommendation fiom the Standardising Committee. 

As to thermometric measurement of the temperature of 
field coils, we thoroughly agree with the position taken up in 
the report, that this method shou'd make way for the more 
One 
finds, however, from the National Physical Laboratory teste 
on these nine coile, an average value for the temperature, ав 
thermometrically determined, of less than 65 per cent. of the 
value determined by measurement of the electrica] resistance, 
and hence, in cases where thermometric measurements are 
employed, a temperature rise of more than 35° C. above the 
surrounding air could not consistently be permitted. , 

Jt will be interesting to кее how it is proposed to square 
these facts with the intimation contained in the interim 
report of the Sub-Committee, to the effect that the tempera- 


'ture limits ultimately to be recommended are likely to be 


more liberal {һап those laid down by either the American or 
German Elcctrical Standardisation Committees. It has 
always seemed to us that apparatus of Continental mant- 
facture is rated decidedly too high as regards the temperature 
rite permitted, althoogh we admit that the high output 
obtained per unit of weight is in great part legitimately 
obtained by the excellerce of the designs as regards 


ventilation. 
БУЙСЫН o y OSTENTATION in the dress or environ- 
in Power House ment of a private person, if not due to 
Architecture. 


vulgarity, is regarded as a desire to adver- 
tise. For example, a smartly-turned ont carriage, be it 
brougham or motor-car, їв to the doctor what a strcet sign 
is toa grocer. To him it һава direct money value; and 
where advertisements pay for themselves, there can be obviously 
no objection to them from an economic point of view. 

This argument may be applied, with perfect propriety, to 
buildings erected for business houses where an impression of 
opulerce will promote good trade. But in engineering 
works’ construction an attempt to combine beauty with 
utility is, in our opinion, bad taste, and worse finance. The 
impression gained on going into a building on which money 
has becn lavished in this way is, not that the company or 
corporation owning the power house is enormously wealthy, 
but that a large amount of capital has been permanently 
eunk without a chance of its ever yielding a profit. A case 
in point came under onr notice recently in examining thedesign 
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of a large power station. The roof trusees, which, according 
to engineering conceptions, shonld be ав simple and strong 
ав possible, were embellished with scroll and latticework, 
which would have looked very well'on a park gate, but 
was distinctly foreign to the design of a power house. 
"There are many instances of enamelled brick having been 
carried right up the walls to the roof. The cost of a glazed 
brick is nearly double that of a good stock one, and special 

uch as bull-noses and mouldings—are even more 
expensive. Frequently the absurdity is heightened by 
the use of glazed bricks for the walls, and ordinary stock 
bricks for the ontside of the boiler setting, where a glazed 
surface would be of some use in reducing boiler heat radia- 
tion and air leakage. Other instances may be cited, such as 
the extravagantly ornate hand-rails, the expensive floorings, 
the paint and lacquer, very pleasing to the eye of a Town 
Councillor, but a perfectly defnite burden on the rates. We 
should be the last to advise parsimony in legitimate engi- 
neering construction, or even to discourage expense in 
. experiment in the initiation of & power scheme; but we do 
object to the expenditure of unproductive capital to produce 
an effect which is, after all, not artistic. Neatness can be 
gained withont extravagance. 


It has been suggested to us that so long as the present 


system prevails of paying a consulting engineer so much per 
cent. on the capital outlay, and possibly allowing bim to 
enlist the services of an architect whose fees may also be 
proportional to the magnitude of his scheme, this form of 
waste will continue ; bat we should be sorry to believe that 
professional men of the dignity of consulting engineers 
would permit themselves to be influenced by motives more 
sordid than а rather excessive love of display. 


ANOTHER proof that complication of 
process usually indicates confusion of 
thought, and that extreme simplicity is 
generally. the outcome of sustained calculation and experi- 


The Simplification 
of Station 
Design. 


ment, is given in the design of the new power station of the 


Edison Electric Illuminating Co., of Boston, which we 
briefly describe in another colamn. An output of 60,000 
KW. is to be provided by units each of 5,000 кү. 
capacity, each steam and electrical nuit, with its 
auxiliary apparatus, being complete in itself. A row of 
boilers placed immediately behind the tarbine feeds each 
generator by a direct line of steam piping, this being the 
simplest design possible ; a small cross-connection from each 
line to its neighbour on one side for emergency operation 
is the only complication introduced into the pipe- work. 


From the coal pile to the bus-bar, the paths of energy 


_ transmission throngh the station cannot be diverted 
except in extreme emergencies, and this fact is eloquent 
of the certainty which characterises modern design. More- 
over, clearness of conception has been evidenced in the 
definition of the duties assigned to each class of operatives. 
The foremen have no longer to supplement boiler tending 
with rudimentary engine driving ; the boiler feed-pumps are 
in this station placed in their proper situation—the machinery 
room. АП the electrical control apparatus is grouped 
together in a separate building adjoining the turbine room. 
The advisability of removing the switchman from the engine 
room may be questioned, as this operator frequently receives 
his first warning of trouble by ear ratherthan by eye; but 
the idea of natural limitation of responsibility by geographical 
boundaries is so good, and the number of disasters that 
have occurred in time past and in many stations through 
careless definition of duties so great, that we recommend the 
method as worthy of development in fature design. The days 
of equipping a station with the greatest possible number of 
devices for dodging disaster are past; central station plant 
is now expected to operate with certainty and reliability. 


Wr have lately devoted а good deal of 
our space to a consideration of the motor- 
"bus v. electric tramway controversy. Another contribution 
to the subject, and one that is not without special signi- 
ficance, is to be found among our “Tramway Notes” 


Motor- B 3ses, 


^ to-day ; we refer to the decision of the South Shields Cor- 


poration to proceed at last with ite electric tramway under- 
taking. This decision, it should be observed, has been 
arrived at by an overwhelming majority of the councillors, 
after full investigations have been made regarding the advan- 
tages which some have claimed for the motor-’bus as a sub- 
stitute for the tramway. In the absence of Praec data as 
to working costs of motor-'bus services, and in view of the 
many other pointe which we have already urged, the dis- 
inclination to spend public money upon doubtful experiments 
is but reasonable. We are glad that the South Shields 
municipal representatives have displayed so much common- 
sense, а quality which is lacking in the case of some corpora- 
tions- when there is a chance for adopting something new 
and untried. ИИ | E 


Municipal THE case of the Attorney-General on 
Trading Agsin. the relation of the Willesden Urban Dis- 
trict Council v. the Metropolitan Electric Supply Co., which 
was decided in the Court of Appeal on March 24th, has 
already been fully dealt with in these columns (ELECTRICAL 
REvIkw, November 4th, 1904). It affords an example of 
the way in which municipal authorities supplying eleotricity 
seek to prevent electric supply companies from entering into 
competition with them. In 1889 the Metropolitan Co. 
obtained statutory power to supply electricity in a certain 
metropolitan district upon terms that they should not supply 
energy elsewhere except under the authority of Parliament. 


.In 1898 they obtained power to establish a generating 


station at Willesden, and this Act enabled them to lay cables 
from Willesden to the areas in which their supply in the 
metropolis was authorised. In 1903 the company b:gan to 
supply energy to the London and North-Western Railway 
Co. for use in their sidings at Willesden. The Willesden 
Urban District Council then set the Attorney-General in 
motion, in order to put a stop to this competition with it, 
and the Courts bave held that an injunction must be granted. 
It is stayed, however, pending an appeal to the House of 
Lords. 16 will be interesting to see whether the London 
and North-Western Railway will allow themselves to be 
coerced by proceedings of this kind into taking a supply 
from the District Council. 


Sici. THIS question must have come.into 


“Pertinacious” the minds of many of late; but Sir Oliver 


Current? 


Lodge has now satisfied our curiosity. It 
seems that, by the employment of a modified form of the 
Cooper-Hewitt mercury rectifier, Sir Oliver has succeeded in 


producing a uni-directional current at very high pressure 


from the secondary of an induction coil. The current so 


obtained is, of course, intermittent, but by using it to charge 


Leyden jars, which maintain the flow of electricity between 
Buecessive pulses, Sir Oliver obtains a continuous, or per- 
linacious, current of electricity at à pressure of half a million 
volts, whose ability to find a mode of flowing through any 
leak or high resistance explains the choice of epithet. Thus, 
the static influence machine, which previously shared with 
batteries consisting of great numbers of cells the distinction 
of being the sole source of such currents, has been ‘super- 
geded, and the much more convenient induction coil, ener- 
gised from any a.c. supply mains or from a D.C. source through 
an interrupter, takes its place. Crookes tubes can, of course, 
be kept continuously excited by the pertinacious current, thus 
reducing the duration of X-ray exposures; but the object, 
towards which Sir Oliver Lodge has been more directly work- 
ing, is the dissipation of fog by the discharge from points, 
This cannot be done efficiently with an a.c. discharge, the uni- 
directional discharge being far more effective ; we sincerely 
trust that the distinguished inventor's efforts to overcome the 
fog nuisance, which have already given great promise, will 
be crowned with success. 

As regards the pertinacious current, this will be useful in 
many other ways, some perhaps quite unexpected, and we have 
no doubt that many physiciste will find a fruitful field for 
investigation opened for them by Sir Oliver Lodge's ingenious 
arrangement. 
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THE ELECTRIC SMELTING OF IRON AND 
STEEL. 


Tur March meeting of the Faraday Society, held on Monday 
the 6th inst., was devoted to the reading and discussion of 
an important paper by Mr. F. W. Harbord, entitled 
“ Recent Developments in Electric Smelting in Connection 
with Iron and Steel.” The paper embodies the results of 
the investigations made by the Commission sent to Europe 
last year by the Canadian Government, whose enterprise and 
foresight are deserving of all praise, together with some 
additional information by which the author brought the 
subject fully up to date. We have already drawn attention 
to the report of the Commission (ELEcTRICAL REVIEW, 
December 28rd,.1904, p. 1017). | 

Bearing in mind the purely English aspects of the subject, 
we propose to deal here only with those furnaces and 
processes described by Mr. Harbord which have direct 
reference to the conditions under which the manufacture of 
steel can be carried out economically in this country. The 
cleverly-designed Kjellin furnace, which is only suitable for 
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Vertical section through the Pouring Spout of the Héroult Furnace at 
La Praz.—4, Pouring spout; к, Suspended electrode, of which there аге 
Basic or burnt Dolomite bricks; н’, Bilica 
bricks of roof; x, Rammed basic material; р, Motor for driving automatic 
regulator; T, Lever for throwing motor Р out of action; z, Hand-wheel 
operating pinion s' for regulating electrodes by hand; n, Rack gearing 
with s, by which electrode is raised or lowered. Ап alternating current 
of 4,000 amperes and 110 volts is used. 


two, passing through roof; н, 


Fic, 1.— TRANSVERSE SECTION АТ ЕЕ. 


melting down pig and scrap of the very highest purity— : 


such as is easily obtained in Sweden, where the furnace is in 
operation—may therefore be dismissed in a very few words. 
The Kjellin is an induction furnace, practically a step- 
down transformer, in which the contents in the hearth form 
the secondary circuit. That in operation at Gysinge has an 
output of about 54 tons per 24 hours, and it absorbs from 
about 0°13 to 0°16 E.H.P.-year per ton of ingots, according 
to the carbon content of the product. | 
The majority of the speakers who took part in the dis- 
cussion agreed with Mr. Harbord that the Keller and Héroult 
were the only furnaces that had up to the present been 
developed, which could be adapted to the requirements of 
English steel smelting, and there seems to be a general con- 


sensus of opinion among those who have made a special 


study of this subject that for the manufacture of steel alloys, 
such as ferro-chrome, ferro-silicon, and ferro-vanadium, and 
special steels of high quality, such as used for cutting tools, 
guns, motor-cars, safes, &c., this type of furnace can, and 
should, be adopted in England, which is now almost the 
most backward country in the world as far as electric 
smelting is concerned. Та the opinion of the Commission 
either of these processes is able to compete successfully with 
the Sheffield crucible furnace, even if electrical energy 
costs as much £10 per EH P.-year, and authorities like 
Prof. E. Wilson and Mr. К. L. Gamlen (of the Lancashire 


Electric Power Co.), have no doubt that this figure 
could be considerably lessened, even in England, by the 
production of energy on a large scale. Опе must also 


bear in mind in this connection the possibilities of blast 
furnace gases, of which Mr. Thwaite, with such admirable 


istence, is never tired of reminding British engineers ; 
“ the harnessing of this waste," said! Mr. Thwaite, “to an 


electro-metallurgical steel process, should secure the all- 


important factor of commercial economy." 

The Héroult process, the invention of the distinguished 
French engineer who has done во much for the development 
of the aluminium industry in Europe, has been used to а 
larger extent commercially than any of the others described 
by Mr. Harbord, for by it,as M. Minet pointed out in his 
interesting contribution to the discussson, over 3,000 tons of 
steel have been produced, and the Société de Froges has been 
placing this steel on the market for the past two years. 
Héroult has up to the present erected a 4-ton furnace at 
Kortfora, in Sweden, and a somewhat smaller one at La Praz, 
in the south of France, and in these furnaces common steel 
scrap of good average quality is being converted to steel of 
the very highest quality, the impurities being removed by 
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suitable fluxes in the usual way. The process is claimed by 
M. Minet to be unique, is so far as it allows of a complete 
elimination of sulphur and phosphorus, Steel varying from 
0'079 to 1:000 per cent. carbon is made with perfect ease, 
and as far as mechanical and workshop tests are concerned, 
Mr. H. F. Donaldson, of the Woolwich Ordnance Factory, 
found little difference between electric steels (Kjellin, 
Héroult and Keller) and the high class Sheffield steel known 
as grade ** А,” | 

The Héroult furnace is a basic-lined tilting furnace, two 
large carbon electrodes, preferably water-jacketed, passing 
vertically through the roof. These electrodes can be raised 
or lowered, either by hand or automatically, and by this 


means the intensity of the current passing through the bath 
can be regulated to a nicety. 


Mr. R. S. Hutton very 

rightly pointed out that as the current passes from the 

electrodes to the molten charge, not direct but through two 

arcs respectively, this tvpe of furnace is really a combination 

of arc and resistance furnaces, and to this its value is to a 

certain extent due. The arcs form two sources of intense 

heat, which tend to promote rapid convection currents 

between the slag and the steel, and thus to expedite the 

reaction and bring about uniformity of product. At La 

Praz an alternating current of 4,000 amperes at 110 volts 

is used for operating the furnace, which absorbs about 

0:111 E.H P.-year per ton of ingots in the case of low-carbon 

steel, and about 0°17 E.H.P.-year for high-grade carbon steel. 
In addition to the cost of electrical energy, there has to be 

taken into account the cost of electrodes, equivalent to about. 
10d. per ton of steel, and of repairs, &c., which works out 

at about 5s. 10d. a ton. 8 
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According to latest information, M. Héroult has now 
increased his output at La Praz to 7 tons in the 24 hours, 
and Mr. W. Murray Morrison informed the meeting that the 
inventor was now constructing а 800-ton mixer and а 
50-ton furnace, from which striking results were antici- 
pated. Indeed, even now Héroult has reduced his energy 
figure to 0°15 E. H. P.-year per ton of steel, starting with 
scrap, and to the remarkable figure of 0:0114 k. H. p.-year 
(equivalent to 23. 4d. а ton), starting with molten metal. 
It should be remembered in this connection, as Mr. Hutton 
reminded the meeting, that electric heating is only 
economical when very high temperatures are desired, and 
that it is not therefore desirable to make use of electric 
furnaces for melting the charge. They should always be 
used in conjanction with blast or other furnaces. . 

The Keller furnace (fig. 8) is identical in principle with the 
Héroult furnace, but at the works of Keller, Leleux & Co., 
at Livet, alloys—45 to 60 per cent. ferro-chromes and 25 
to 80 per cent. ferro-silicons—and not steel, are being made 
in it commercially. Mr. Harbord, however, saw steel made 
from common scrap in an experimental 35-cwt. furnace, the 
energy absorption being about 0:120 E.H.P.-year per ton of 
ingots. Experiments were also made at Livet to demon- 
strate the possibility of making pig-iron electrically, and it 
was found quite easy so to regulate the charge and the tem- 
perature, that any grade of iron, grey or white, could be 
obtained, varying in composition to suit the requirements 
either of the acid or basic Bessemer, the acid or basic 
Siemens, ог the foundry, and the change from one grade to 
another was effected more rapidly than is possible in the blast 
furnace. The furnaces at Livet are vat-shaped, and con- 
nected at their lower ends by acentral well; four are usually 
grouped together. The current used in the trial runs varied 
between 10,600 and 12,000 amperes, at voltages from 68 ito 
68, and the energy absorbed was 0:25 H. P.-year рег ton of 
pig for a white iron containing little silicon and manganese, 
and 0°53 н.р.-уеаг for a. grey iron more silicious. The 
coke used averaged 767 lb. per ton of pig-iron produced, 
and the estimated cost of electrodes was 9s, 6d. per ton of 
iron. 

From а commercial point of view, the manufacture of pig- 
iron in the electric furnace is of little interest to the 
English electrician or metallurgist, as, with our cheap supply 
of fuel, no electric furnace can compete with a modern blast 
furnace. In Canada the conditions are different, ав in some 
districts they have immense deposita of iron ore available, as 
well as water-power, while no fuel suitable for blast furnace 
purposes can be obtained except at prohibitive prices. Elec- 
tric energy is actually being distributed in some parta of 
Canada for less than $10 per E.H P.-year, so that the 
possibility of developing their iron ore resources by the elec- 
tric furnace is a matter of great importance to the colony, 
since, with electric energy at $10 and coke at $7 a ton, the 
cost of production of pig-iron is approximately the same as 
in a modern blast furnace. In various other countries, such 
as Brazil and the Argentine Republic, and other parts of the 
world where blast furnaces are impossible at present, the 
electric furnace might do excellent work. 

The only other practical furnace of importance described 
by Mr. Harbord was the well-known Stassano furnace, 
which has been working regularly at Turin since last March, 
producing the grade of steel required by the Italian Govern- 
ment for, the manufacture of artillery projectiles. In this 
furnace steel is produced direct from the ore—briquetted 
with flux and carbon—in one furnace, but it would be 
unsuitable for application in England, becanse, quite apart 
from the energy consumption, the ores used are the very 
purest hematites, such as found in northern Italy. The 
Stassano i8 ап arc furnace, in which the heat is obtained by 
direct radiation and by refl-ction from the roof and sides of 
the furnace; the arc iteelf takes no part in the reduction of 
the ore. The latest type in use а& Turin has an output of 
9 tons per 24 hours, and absorbs 4,900 amperes at 150 volta, 
the current beiog distributed between two arcs, and therefore 
four electrodes, which meet at the centre of the furnace. The 
furnace is lined with magnesite bricks, The energy con- 
sumption is 0:186 E.H.P.-year per ton of steel, and the con- 
sumption of electrodes 5 kg. per ton of steel. 

Two other processes referred to by Mr. Harbord are of 
theoretical interest only, as they do not appear to have been 


tried up to the present on a practical scale. In the Gin 
furnace, which is of the resistance type, it is proposed to 
dispense with carbon electrodes, using instead large water- 
cooled block terminals, which lead the current into a long 
basic-lined, narrow channel that forms the furnace hearth. 
The author was of opinion that the difficulty of charging 
such a furnace while working, and of maintaining the 
hearth in fair repair, would greatly militate against its 


The Keller Eleotrio High Furnace with a 
plurality of Hearthe 
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success on a commercial scale. M. Harmet, in his suggested 
form of furnace, melts oxides of iron in & vertical shaft by 
means of producer gas, and reduces them by solid iucan- 
descent carbon ; in another form, carbonic oxide is his chief 
reducing agent. Here again the process has not yet been 
experimented with on а commercial scale. 

The reading of the paper was illustrated by means of an 
interesting series of lantern-slides, and on the table were 
exhibited some specimens of steel and ferro-alloya made by 
the Héroult furnaee, kindly lent by M. Minet, of Paris. = 

We would, in conclusion, reiterate the contention which 
was put forward so forcibly by Mr."Blount in the discussion 
that followed Mr. Harbord's valuable paper, that now 1s the 
time to apply electro-metallurgical methods to the steel 
industry of this country. The production of special steels 
and ferro-alloys is difficult by the older methods of heating ; 
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it is manageable and easy in the electric furnace. It is 
therefore ‘sincerely to be hoped, as Mr. Blount said, “ that 
the facts ascertained by the Commission and presented by 
Mr. Harbord will encourage the serious examination and free 
adoption of electrical steel manufacture in this cou atry." 


CRANES FOR EXTRA HEAVY LIFTS. 


By E. KILBURN SCOTT, M. I. E. E., A.M.I.C.E. 


Some time ago the representative of a large firm of hydraulic 
crane builders cast doubts on the ability of electrical cranes 
to handle heavy guns for warships, or complete trucks cf 
coal. He was, of course, thinking of the hydraulic acco- 
mulator, which is such an important, adjunct to the hydraulic 
crane, and so hard to beat for simplicity, cheapness and 
efficiency. It is clear that, on account of the extremely 
varying load, if large electric cranes are to be employed 
at all for such purposes, they must be used in conjunction 
with electric accumulators. 

The conditions to be met are somewhat similar to 
those on an electric tramway having only a very few large 
cars running, and for such work the reversible booster has 
been successfully employed for some years both on the 
Continent and in this country. The reversible booster 
has the great advantage of enabling the main dynamo to 
work at a steady load, eending current into the battery or 
into the outside circuit, just ав may be required, the action 
being entirely automatic. 

In a particular case with which the writer had to deal, and 
which was the first example of the kind in England, the 
dynamo normally gave 100 amperes at 315 volts, whilst the 
cranes on occasion might take as much as 350 amperes. 
When the cranes were making a heavy lift, the balance of the 
current of 250 amperes wassupplied momentarily by a storage 
battery. 

When charging, the booster adds about 15 volts to the 
dynamo pressure, and when discharging, the total ampere- 
turns due to the series coils completely overcome the ampere- 
turns of the shunt coils, The magnetiem of the field magnets 


is thus reversed, and about 20 volts added to the battery ' 


discharge, во that the pressure at the cranes is kept about 
constant. | 

There are other ways of effecting the same results— for 
example, with the Highfield machine—but the writer has 
not heard of its being applied to crane work. 

It will be clear from the above that in the reversible 
booster and the storage battery the electrical engineer has 
two helpmates which will enable him to successfully under- 
take the very heaviest work he may be called upon to tackle 
—in fact, anything which is to-day done by steam or 
hydraulic power. | 


INSTITUTION OF ELECTRICAL ENGINEERS. 


TEMPERATURE CURVES AND THE RATING OF 
ELECTRICAL MACHINERY. 
By Roporr Өогрвсвмірт, Associate Member. 
(Abstract of Paper read March 9th, 1905.) 
I.—Ssort Time RATING 


Tu energy lost in electrical machines is converted into heat, which 
causes the temperature of certain parts to rise above that of the 
surrounding atmosphere. If no dissipation of heat took place at 
all, the temperature would simply continue to increase in propor- 
tion to the time. : | 

The following is a practical method of measuring the specific 
heat of copper and iron :—'' 3:5 watts lost in 1 cb. cm. of copper or 
iron raisee its temperature 1° C. per second, supposing that no radia- 
tion takes place," or in Britisb unite—' 32 watts lost in 1 cb. in. of 
copper or iron raises its temperature 1° F. per second." 

In many cases in practice an instrument ів used for a few minutes 
only, and not more than once or twi e a day, for instance, with 
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apparatus, such as starting transformers, the choking coils of single- 
phase motors, tbe small motors used for starting synchronous motors, 
&. In these cases it is useless to apply the well-k ion Watts per 
eq. in." rule for calculating the temperature, and it is a mistakes 
idea, in designing these machines, to take into considera'ion the 
providing of any cooling surfaces. 

We may suppose a choking coil or starting transformer to be 80 
dimensioned that, if used ooly once а day for a period of, вау, fiv: 
minutes лз а maximum, the temperature rise in any part will not 
exceed 164° O. The freqaency is to be 100 cycles per second, and 
we may assume tha“ the excessively long starting period of five 
minutes is due to the fact that heavy weights have to be accalerated 
with a very low starting current. The temperature increase per 
second is 0055" C. Since а rise of 1° О. per second is caused by 35 
watts per cb. cm., the energy lost in 1 cb. cm. must in this case be 
9:5 x 0055 = 0'19 watt. 

Considering first the heating of iron parts, a curve, showing the 
hysteresis loss per cb. cm. at different flax densities, shows tbat at 
100 periods the flux density corresponding to 0°19 watt lose per 
cb. cm. (3:1 watts per cb. in.) is about 15,00) C.G 8. per cm? 

With regard to the h:ating of the copper winding, a copper wire 
100 en. in length and 1 mm.? section bas a resistance of about 1/55 
ohm! its volume is 1 cb. cm. To cause a rise in its temperature of 
0 055° per second, 0°19 watt must ba lost in the wire. The current 
causing this loss in 1/55 ohm would be 3:2 amperes, or 2,000 amperes 

r eq. in. 

P We are, therefore, by the aid of an example, enabled to formu- 
late the following rale :— 

„Machines which are to work only for a short time, with interrup- 
tions sufficient to allow them to cool down to the temperature of the 
atmosphere, must b> во designed that the flax density and copper 
density do not exceed a certain amount, independent of siz: and 
cooling surface." 

We can further conclude that with short-period apparatus, the 
flux density is practically only limited by the permeability of the 
iron, and not by the heating, асе it is possible even under the 
взтеге conditions stated, to work at the high flux density of 
15,000 C. G. S. per cm?. 

Ín the example a current density of 32 amperes per mm.? cor- 
responds to w, = 019 watt per cb. cm., and to a temperature 
increase v of 0`055° С per second. Ав the watta are proporti mal to 
the square of the carrent density, if we denote the latter by the 
symbol í, we have 


w, — 019 5 = 0°019 x i* watt per cb. cm. 
zZ* 


E 0:9055 x 1? deg. C. per sec 
3822 Ew | 


v per sec. = 0955 х 

Ia determining the section of the wire by means of these data, 
we are sure of an ample margin of safety, as the loss of heat by 
disper-ion bas not been taken into account. То be quite accurate, 
however,a elight increase should be allowed in the temperatu e 
values in these tables to compensate for the increase of resistance 
with rit ing temperature. 

There is still to be taken into account the effect of the insulation. 
Ia a field coil consisting of average-sizod wire, the cotton insulation 
forms about 5 per cent. of the total weight. Aesuming cotton to 
bave six times the specific heat of copper, the average value of the 
specific heat for the coil is 1 + 05 x 6 = 1:30 times higher than 
that of copper alone. The average temperature increase per second 


might therefore be found to be 8 = 077. With a totally en- 
closed stationary machine, the best dissipated is only s small 
percentage of that stored in the heated body itself, say, during the 
first hour of heating. The following are approximate values for 
the time during which the apparatus can be considered as giving out 
no heat : — i 


Revolving machines, open... - kd p 
T 7 totally enclosed .. wx 40 „ 
Stationarx „ open... vi 4 boar 


» „ totally enclosed ..  .. 1 „ 
Starting resistances and, generally, single wires. 4—2 minutes. 


II.— TRA ТЕмРЕВАТОВВ Curve. 


The temperature of an apparatus will be supposed to have attained 
а constant value within a few hours. This constant temperature is 
dependent on the lost watts, on the ventilation, on the cooling 
surface, and on the temperature of the surrou ading atmosphere. 

For the sake of simplicity, we will assume in the followiog 
investigations that the air is at zero temperature. With a given 
amouat of ventilation, the difference in temperature between 
machine and atmosphere is directly proportional to the watts dis- 
sipated from one unit of surface. A difference ia temperature of 
90° F. dissipates 0'21 watt from every square inch of surface, e 
1/430 watt per square inch per 1° F. rise. Ia C.G8. units: 
1/1,500 watt 18 dissipated by 1 equare centimetre of surface for an 
increase in temperature of 1° C. 

We will denote by the symbol c, (heating constant) the 
factor - 

2,500 

The watts dissipated per unit of surface, we will call "surface 
watts,” symbol w, 

Surface watts = heating constant x temperature difference :— 


W., = C X. 


With the definitions of volume watts (w.) and surface watts (w.). 
the rise constant (c.) and heating constant (c, it will be possible to 
solve any problem in connection with the temperature rise of elec- 
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trical mschines for intermittent or continuous losd, without com- 
plex mathemstical calculations. | 

The form of all temperature curves is similar, and baving 
once plotted one, it is applicable to all other cases. The only 
alterations necessary are the scales of tempera‘ure and time. 


x of fina) 
~emperature. n 
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) ! a5 5 x5 4 45 5 
deal heating-- = 
time «Т, 


Fra. 1. 


An enlarged temperature curve is given in fig. 1, which can be 
usad on any given scale by simply choosing the scale of tempera- 
tures во that o B is equal to the final temperature, and the scale of 


time so that I is equal to the initial tem perature increase. 


в рів the time in which the body would have reached the final 
temperature if no cooling had taken place during the period. To 
the ideal heating time we will give the symbol т,. 


V :Iinme 
burface 


Rise constant 


Ti — e SAP lic m a Me 
Heating coustant 


7; is dependent only on the constant of the apparatus and on the 
ventilation, and is independent of the watts lost. In order to 
determine after what length of time a given machine will 
approach its final temperature within a few per cent., we 
have only to examine the curve, which shows that the final tem- 
peratare is attained within 5 per cent. at the end of three times 
Tj the ideal heating time. Fora commercial temperature test this 
time ought to be sufficient, as the temperature would be raised 
only 13° more after another hour, assuming the final temperature 
to be 50° C. ; 

A very useful rule for determining the length of time of the 
temperature test of a machiae cin be deduced as follows:—It ів 
only req air d to know (1) what the боа] temperature is likely to 
be and (2) the current density. The initial temperature rise is 
proportional to the square of the current density. For 50* C. the 
ideal heating time 7, is 14 hours. From this we can calculate tables 
of the ideal heating time (Tj), say for final їешрегабогзв of 50° О. 
and 75° 0. (measured by resistance rise). | 


TABLE No. I. 


Ideal heating time in minutes for 


Current density. а final temperature oi 


| 
TURPE гапаге | op e ае 50 C.190 F.). 75° C. (185 F.). 
= — — ! — E 8 | 
| 
25 | 160 | 4,900 6,300 
5 ! 320 1,040 1,550 
‘75 | 480 460 | 690 
1 | 640 260 370 
15 | 960 115 173 
1:56 · | 1,000 107 160 
2 | 1,280 65 97 
3 | 1,920 29 43 
5 3,200 10} 16 


MM EUM P — 


The application o! Table I. may bs showa by some examples :— 

Example 1.— A continuous current machine is designed for 50° C. 
fioal temperature rise. The current density in the field coils is 
1.000 amperes per square incb. How Jong is it to be tested in 
order to produce a rise of temperature equal to 95 per cent. of the 
fioal temperature? Die to its considerably smaller heating con- 
stant, the armature has, as a rule, reached the end of its ideal heating 
time T, and їп consequence, its final temperature, more quickly 
than the field coils have. Therefore the field coils determine the 
time of test fora continuous-current dynamo, and if their tempera- 
ture is practically constant, one ^an be sure that the temperature of 
all other parts is also constant. 

From Table I. we take T, — 68 minutes for 1,250 amperes per 
square inch. and from the curve the time of test necessary to bring 
the parte within 5 per cent. or 24^ O. of their final temperature is 
3 x T; = 3 х 68 = 33 hours. If we were to test this machine for 
only a little over over 2 hours = 2 x т, only 86:6 per cent. of its 
final temperature would be reached. Е 

It is well known that large machines require a very much longer 
test than small oner. This is very clearly shown by the formula 


for т. Whilst hesting and riss-coastaats do!, not] vary very mush 


with the aiza, the ratio "91929 inorsases with Yan increase of the 
surfac 
size. 


; gection 
— ———— may stand for 
For the purpose of comparison е у 
volume: As an average it may be assumed that 50 per cent. of 
Barfacy | 


the total section of the field coils is copper; thus we find— 


For a 2-x W. macbiae, „ „ = 0°65; 
сташ (erence surface 

„ 50-Kw. " " = 29; „ = 10; 

97 300-x w. 99 » = 27; n = 1:35. 


. It for the 2-zw. machine a four hours’ temperature test is con- 
sidered sufficient, the 50-Kk w. machine must be tested 61 hours, and 


the 30)-& w. machine must be tested 8} hours. 


For practical use, the current density will be more convenient for 
determining the test time than the dimensions. We may therefore 
conclude by stating that : — 

Dynamos with stationary field coils, which are ө rta for about 
50° C. riss, measurei by resistance, reach their final temperature 
within two or three degrees :— " 

ps. 


por sg. in. 
At the end of 1 hour with fald current density of 3,000 
» 3 ” T Е ,500 
» 6 " А 1 000 
9 9 97 LE | ` 800 


III.—HeATING anD Coocina. 


If a heated body bas attained the temperature which we have 
called the final temperature," all heat subsequently produced ів 
given out to the surrounding atmosphere. 

Referriog to our previous example again, we stated that if the 
body has a temperature of 50° C. above that of the atmosphere, it 
gives out by radiation and convection as much heat as would 
increase the temperature of the body at the rate of 0°55° C. per 
minute. With a temperature of only 35° O., the temperature 
increases at the rate of — 

0:055 


1 
"gu (50 — 35) = „j x 015 = 0165* C. per min. 


Now we know that the ideal heatiog time— 
50 Fina! temp. 

wbo ^ lai 7166 

and isa constant of the apparatus, so that we may say — 

Fina! temp. — Momentary temo. 

moe aeni neang ime 

E = a = (= 


т; = = 90 min. 


Temp. increase per min. — 


3i vo 

We will suppose that the temperature was more than tbe 
temperature of equilibriam, 50° C.—say 70° О. We may assume 
that this temperature was obtsined by overloading the apparatus at 
some time. Then the cooling action is 70/50 = 1:4 times greater 
than that which jast balances the temperature increase of 0°55° C. 
per minute. Thus, at the instant when the temperature of the 


| 5n — 70 н AG 
body cools down at the rate of x = —— gu es C. per miv., 


we вве that there the calculation of the cooling is the same as that 
of the heating, and if m is positive it indicates temperature increase, 
while if negative it indicates a cooling action. 

It із importaot to consider the cooling curve in cases where the 
development of heat suddenly becomes less. Bupposing tbe lost 
watte were suddenly reduced by half, then the new final temperature 
would be 4 x 50 = 25°, and the initial rise 4 x 0:55 = 0:275* per 
min. If the body had already attained its fi aal temperature of 
50° O. during the first instant after the change, the temperature 
would drop at the rate of 50 = — 0'275° per min. At 


any other temperatare the calculation of the temperature drop is 
equally easy. Proceeding by intervals of 10 or 20 minutes, we сап 
trace the whole cooling curve, which tends to reach the new final 
temperature of 25* C. 

By a complete heating and cooling curve we understand the 
heating carve rising up to the final temperature, and the drop curve 
from that temperature down to 0° = air temperature. The rate of 


the drop in the first moment is oe = 0°56° О. per minute, 


being the same as tbe initial rise. Therefore, we see that tbe initial 
rise and the initial drop are identical. The falling curve and the 
rising curve are identical in form, only reversed. The consequence 
is that after finding the correct scale in the manner previously 
described, we can use fig. 1 upside down as a standard cooling curve 
for every possible case. 

Before concluding our investigations on cooling, it may be 
pointed out that with rotating machines during the ccoling period, 
when the machine is shut down, the cooling conditions generally 
are worse than those existing when the machine is working This 
is due to there being no ventilation when the machine 1s at rest 
When the machine stands still the heating constant (equivalent to 
cooling constant) of the field coils is about $ of that with the 
machine revolving at normal speed. This ratio naturally depends 
on the sort of machine, and on the iofluence of the armature losses 
on the field temperature, &c. 
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IV.—CRAuR Ratina. 


These investigations are of great importance in the desien of 
machines which are only on fall load for a few hours, such as light- 
ing transformers and mschines which require an overload for an 
bour or two. In such cases, the time during which the load is on 
can gererally be determined with tolerable exactitude. 

This kind of ra'ing is often called the “short-time rating,“ from 
which we have to distinguish machines which are designed for 
intermittent use for ehort periods of application and interruption 
(of a few minutes) brieflv called “crane rating." This latter kind 
of machine is quite distinct from a machine designed for short 

. periods of use and long interruption, which we dealt with in the 
first. part of cur study. 

The characteristic qualities of crane rating are as follows:— 

1. Tha losd has а more or less regular periodic character. This 
distineuishes crane rating from the short-time rating. 

2. The time of use and the time of interruption are so short that 
during the former the temperature obtained does not come any- 
where near the final temperature, and during the time of interrup- 
tion the apparatus does not cool down to anywhere near the air 
temperature. In fact, after some hours’ run, the maximum and 
minimum temperatures attained must remain within а few per 
cent. of the average temperature. 

We will first assume that the cooling conditions when the machine 
is shut down are the ваше as when the machine is running, and 
study the question of crane rating on our field coil, the data for 
which are— 

Current density 1:35 amperes per mm.“ 
Final temperature for continuous run, 50° С. 

As we found from the current density, the initial rise is 0 55* per 
minute, and the ideal heating time T, = 14 hours. If we submit 
the coil to a crane load, consisting of periods of three minutes’ heat- 
ing and seven minutes being nut down, the total period lasting 10 
mirutes, then in order to obtain the average temperature curve 
round which tbe actual temperature fluctuates, we have only to 
consider that a heating time of three minutes is followed by a 
cooling time of seven minutes. Since during these short spaces of 
time the temperature increase or fall in the unit of time can be 
considered constant, the seven minutes’ cooling is as effective asa 
three minutes’ cooling with 4 times increased intensity. 

To find the final average temperature we have only to multiply 
the final temperature for continuous run, 50°C., by 45, and so obtain 
+5 X 50 = 18° С. 

Considering that three minutes is 3/90 = 3:3 per cent. of the ideal 
heating time, and that in the short times of three and seven minutes 
the time and temperatare (taken as percentages) are practically pro- 
portionate to one another, the positive temperature fluctuation 
during three minutes is 0'033 x total range of temperature = 0:033 
x 35° О. = 1l'15*O. The negative fluctuation during seven minutes 
is 0077 x total range of drop = 0077 x (18° — 0) = 115° C. 

1'18° C. 


Consequently the final temperature is 15° C. + — aoe The 
average initial rise is 10 х 0°55 = 0165° C. per minute, so that the 
ideal heating time is 0166 — 90 minutes, the same as with 


continuous rating. Thus the crane motor requires the same time 
for heating up as the machine designed for continaous rating. The 
fins! temperature is directly proportional to the ratio— 

Time of use 


— ————À — 


under the assumption that when the machine is shut down the 
ventilation is the ваше as when it is running. 

As stated above, the cooling is much worse while the machine їз 
ghnt down, because we considered that a reduction of the ventilation 
of the field coil in th ratio of 3 would occur. 

Taking this into account we have— 

3 minutes heating, 


3 „ сооНар with full intensity, 
7 " T „ Lol full intensity, 
which is equivalent to— 


x 7 = 4'7 cooling with full intensity. 


Total equivalent time of cooling with full intensity 47 + 3 = 77 
minutes, 
Final temperature 77 x 50 = 039 x 50 = 195° C. 


The ventilation of the armature is, at fall speed, three to five 

times better than when it is stationary, во here we have 

3 minutes’ heating, | | 

3 й cooling with full intensity, 

7 E A with say 3 of full intensity; 
equivalent to 3 x 7 = 18 minates’ cooling with full intensity. 
Total equivalent time of cooling with fall intensity = З + 18 = 48 
minutes. 

Fical temperature А х 50 = 063 х 50 = 31° С, 

If an ordinary continuous rating motor ів (о be used ав a crane 
motor, the losses in the badly ventilated parte (field coils) can be 
increased ccnsiderably more than in the well ventilated ones 
(armature). This only holds good if the machine is to be designed 
for actual crane-working conditions, the time of workiag and 
atopping being definitely given. 

Usually а crane motor has to stand a one-hour'e test on full load, 
independently of what it has to do in actual practice. Long expe- 
rij:nca bas proved that in nearly every case, а motor which stands 
thistest with а moderate temperature rise, is large enough for crane 


work. One disadvantage, however, is seriously felt, namely, that 
the one-hour’s test is more severe on small and open machines than 
on large and totally enclosed ones. 

Considering a one-hour's crane test tob» со rect (load factor, tay, 
a ре cent.) for small open-type machines, the time of test ought 
For large open-type machines, say’... . . 1, tours. 

For small totally enclosed machines — DS 
For larze „ " $523 i @ И 

It wouid be desirable to find а test which would give accuracy as 
well as simplicity. A test with the exact conditions given, for 
instance, with a period of 3 minutes’ running and 7 minutes’ stop- 
ping is somewhat troublesome. 

Now, within rather wide limits, the temperature corve can be 
considered a straight line and, in consequence, the temperature is 
only dependent on the load factor. Therefore, we could replace 
the 3 minutes’ running and the 7 minutes’ stopping by saying 
9 minutes’ ronning and 21 minutes’ stopping respectively, which 
would require less attention than the shorter period. We could 
extend the length of the period a little farther still for large 
machines, and shorten ita little for small machines. This “ crane 
test with extended periods” certainly gives more exactness than 
the one-hour's test, and enables us to make the expression "crane 
rating" more definite, and to allow for different load factors. 
es following is suggested as a simple method of crane-motor 

sting :— 

The final temperature of а crane-motor depends— 

(1) Oa the load (в.н.р.); 


(2) On the load factor, iment working і 
total period 

With an ordinary machine for continuous rating we have only to 
consider two figures, viz., the load and the temperature rite. In 
the case of the crane machines a third is added, viz., the load 
factor. Having to deal with three figures, instead of asking, “ What 
will be the final temperature at a given load and load factor?” we 
can reverse the question, and ask For how many minutes out of 
10 саа the motor give а certain output, if the temperature rise is 
not to exceed 50° C.? * 

The answer to the latter question can be very easily supplied by 
а test. When a crane motor has reached its final temperature, the 
temperature increase during the working period is exactly «qaal to 
the temperature drop durirg the stopping period. If, therefore, 
we take the temperature curve of the motor on full load, up toa 
little more than 50° O., or to 60° C., and carefully observe the time 
(T w) required for the rise from 40° to 60° C., then if we shut 
down the machine, and observe the time requized for cooling down 
from 60° to 40° C. (т з), the load factor is given by the ratio 

Heating time Tw 
Heaung + cooling time 1 0 ＋ 12 

It is very easy to take this test for all stationary parts to which a 
thermometer can be left attached during the working period. For 
the armature, one could stop, say, half an hour after starting, take the 
temperature at that moment (point 1, fig. 2), and easily Judge in 
what time the 40* rise will be approximately reached. At the end 
of the period stop again, take the actual temperature, which need 
not necestarily ba exactly 40° C. (point 2, fig. 2), run on again for 


| 
Temp 


— — — — —— 


Кө. 2 


some time until 60° or а little more are reached (point 3, fig. 2), 
and then finally stop to obs:rve the cooling of the armature (points 
4 and 5). It point 3 does not coincide with 60° C., we transfer the 
cooling curve horizontally until it pases the 60° point (dotted 
curve, fig. 2), and draw the horizontal line A c through the 4u 
point, then 70 is ths load factor. | 

It the temperatures are taken with a thermometer, the latter 
should have а very small mercury bulb, so that it records the 
temperature of the armature as quickly as possible. 

1а these investigations I have preferred approximate methods to 
exact mathematical ones, the former enabling us to keep in лате 
touch with the real physical phenomena, and being more ему 
adaptable to any irrezular case; on the other hand, they are precise 
enough for practical purposes. For investigations on & more arvo 
matical basis, I refer to the excellent article of Е. Olechlazer, R 
Intermittent Rating ” (Elektrotechnische Zeitschrift, p. 1058, 1900). 
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Prof. 8. P. Тномрвон, in opening tbe discussion, said that in 
feference to Mr. Rayner's paper, he looked forward to forther con- 
tributions from the National Physical Laboratory. Mr. Gold- 
schmidt's paper contained many valuable pointe, but many of his 
sentences were obscure, and in avoiding mathematical explavations 
be bad loaded his paper with matter much harder to understaud. 
Previous results had been obtained as to the heating of coils which 
did not tally with those given ín tbe paper. He proceeded to 
point out discrepancies too numerous to mention, and concluded 
with a hope that for the sake of its valuable features the author 
would rectify those portions of the paper which were apparently 
deficient. 

Mr. H. M. Новлвт considered the latter paper the best that had 
been given on temperature rises from a practical designer. Mr. 
Rayner's paper was aleo a valuable contribution, although his own 
ideas of the testing of insulating material did not coincide exactly 
with the author's, According to Arnold, mica gave lower disruptive 
figures than the author's, and these lower figures were used by 
dynamo designers. He concluded by giving some interesting 
иша as to the relative cost of insulation in the several parts of a 

ynamo. 

Mr. WALKER explained, with the aid of the blackboard, the 
practical method adopted by the Westinghouse Co. in determining 
the temperature rises of new machines from the known character- 
istics of existing machines. 

Mr. А. F. Barny said there was so much that was beautiful in the 
papers, tbat one had to dig for the useful matter. Two methods of 
treating insulating materials were available, either separately or as 


part of the conductor, and the method adopted depended on the 


type of insulation used. The tables, pages 5 to 15 of Mr. Rayner's 
paper, required very discreet reading, or they would be misleading. 
Cheap production was the interesting point to the manufacturer, 
and how to get А greater duty out of his materials. Overloading 
led to bigh temperatares, which had to be considered in practice. 
He commented on the varying results obtained with the several 
types of coil, pointing out tbat taping brought the maximum and 
mean temperatures nearer together. The fact that by partly 
destroying cotton we could improve its electrical insulation, was of 
great importance if people would only recognise it. 

Mr. RossELL considered that the results given in Mr. Rayner's 
paper showed how dangerous it was to fix a limit of temperature 
тіге. The great object of the engineer was to obtain a larger output 
for the same amount of material, which could only be done by 
running at higher temperatures. He thought a temperature limit 
would restrict improvements in electrical machinery, and tbat 
there was a great deal in testing the insulations in contact with the 
conductor. 

Mr. ALEX. RUSSELL, commentiog on the measurement of dielectric 
strengtb, eaid he thought that insulating material should be tested 
with the maximum electrical force to which the dieleotric was 
subjected. He had come to the conclusion that thick samples 
ңө less breaking-down voltage per unit of thickness than thin 
sampler. 

Mr. GorpscmuripT, in replying to the discussion, mentioned tt at 
it was easy to calculate to within a few degrees the temperature 
rise in field coile; he had noted a temperature 30° to 40° F. higher 
at the top of the field coils than at the bottom, owing the the 
accumulsted hot air from the armature. He thanked Prof. 
Thompson for his more mathematical way of treating tbe resulte. 
He had adopted approximate methods as being more applicable to 
practice. 

Mr. RAYNEB, in replying, pointed out that an iron core in a field 
coil did not promote greater cooling on the inside, as it got hot 
after the machine bad been running some time. His paper dealt 
with low- pretsure macbines, where tbe dirruptive voltage was of 
no importance, but where the brittleness of the insulatiog material 
was the limiting factor. 


PHYSICAL SOCIETY. 


AT tbe meeting held March 10th, Dr. R. T. Glazebrook, Past- 
President, in the chair, а paper "On Direct Reading Resistance 
Thermometers, with a Note on Composite Thermocouples,” was read 
by Mr. A. Campbell Tce paper describes two methods by which 
the reading of a resistance box in connection with a platinum 
resistance thermometer gives directly the actual temperature with- 
out the ове of any formula or table. In the first method the 
variable resistance in the measuring arm of the Wheatstone bridge 
is shunted by a suitable resistance. When this sbunt has the 
proper value, tbe change of resistance in the measuring arm neces- 
sary to give a balance is proportional to the change of temperature 
of the platium to a good degree of accuracy up to 1000*C. A 
more exact method (that of the "Rectifying Loop") is somewhat 
similar. Init the measuring arm consists of a closed loop of resist- 
ance, one end of the arm being a fixed point on the loop, while the 
other end is a slide which can be moved along the loop. The total 
resistance of the arm is connected by a simple parabolic law with 
the excess x of the slider reading over a sero reading. Thus R = 
A+ BX + cx? The author shows how the resistance of the loop 
aud the zero reading may be calculated so as to make this parabolic 
formula identical with that giving the temperature resistance varia- 
tion of any specimen of platinum. When the resistances have theze 
values, the reading x will be proportional to the temperature 


(Centigrade) of the platinum. 


In an appendix tbe author points out that for measuring small 
temperature differences up to 100° or 150°, the moat useful thermo- 
couples are iron-nickel or iron-constantan. The voltages given by 
these are nearly, bat not quite, proportional to the differences of 
temperature. In order to make the proportionality more exact, he 
proposes to use a "composite" (triple) junction by putting in 
parallel with one of the usual wires a wire of a third metal 
(e g., copper); by adjusting the relative resistances of the branches of 
this parallel circuit, the temperature voltage curve of the combina- 
tion can be practically rectified. 

Mr. W. DUDDELL said that by putting a constant resistance in 
series with the rectifying loop, it would be possible to simplify the 
mathematical processes involved in the method. 

Prof. CALLENDAR thought the rectifying loop method of reduc- 
ing the direct readings to the gas scale would be useful in practical 
work, especially at high temperaturer, but for the most accurate 
scientific work at moderate temperatures the corrections would be 
too complicated, and trouble would be saved .by adopting the 
ordinary method. It was most important in practice to secure 
accurate compensation of the leads, which could be ensured in a 
satisfactory manner only by making the leads aud the ratio arms 
equal. Neither the loop method, nor the three-lead arrangement 
subsequently proposed by the author, could be used with a bridge- 
wire, as both involved plug or sliding contacte of negligible resist- 
&:ce. The three-lead arrangement also precluded the possibility 
of making an insulation test of the leads at any time. With 
regard to composite thermocouples, he did not think the arrange- 
ment would be useful except for very moderate ranges of tem- 
perature. 

The Снатвмалнк pointed out that for the most accurate work it was 
advisable to work with the simplest possible form of apparatus and 
to apply the necessary corrections at the end. The constantan 
wires referred to by Mr. Campbell had been tested over a large 
range of temperature, and it had been found that a constantar- 
iron couple gave a linear formula. 

Mr. CAMPBELL, in reply, said it would be possible to arrange the 
rectifying loop with plug contacts instead of sliders ; with 25 ohms 
in the measuring arm, sliders could not cau:e serious error. He 
had indicated clearly in the paper that when once the ratio of the 
resistances of the zero reading and the total loop (or the shunt) was 
found the absolute values of these resistances might be altered in 
any ratio desired. The bridge could thus bave equal or unequal 
arms at will. 

A paper On the Stresses in the Earth's Orust before and after 
the Sinking of a Bore-bole,” was read by Dr. Chree; and one 
"On the Lateral Vibration of Bars of Uniform and Varying 
Sectional Area” was read by Mr. J. Morrow. 


LEGAL. 


ATTOBNEY-GBNERAL AND THE WILLESDEN URBAN District 
Соохоп, v. Tas METROPOLITAN ErrcrRIO Surety Co., LYD. 


Tue Lord Chief Justice and Lords Justices Vaughan-Williams and 
Btirling last week beard the defendants’ appeal in thie case from a 
jadgement of Mr. Justice Farwell, who had granted an injunction 
restraining the defendants from supplying electrical energy for 
corsumption or use within the urban district of Willesden other- 
wise than under the authority of Parliament, or under a license 
granted by the Board of Trade under the Electric Lighting Acts of 
1882 and 1888, or from using any of their cables or wires for the 
transmission of electrical energy from their worke at Willesden and 
Acton, except to their distribating stations in their Paddington, 
Marylebone and mid-London areas defined by the provisional orders 
in the Companies’ Act of 1898, and the area in Bt. Martin's- 
in-the-Fields and the neighbourhood defined by the Metro- 
politan Electric Lighting Act, 1889. The defendants had 
supplied electricity to the North-Western Railway sidings at Brent, 
which were situated within the Willesden Urban District, and out- 
side the authorised areas of supply of the appellant company. 
They refased to discontinue the supply, notwithstanding that the 
Council had on several occasions requested them to do so, and the 
railway company had declined to cease taking the supply until it 
was decided whether the appellants were entitled to give such a 
supply. The Supply Co. claimed that under their memorandum of 
association they had full and unrestricted powers of acquiring land, 
erecting electric works, and producing and supplying electric 
energy, and that such powers were aided in particular districte by 
auxiliary statatory facilities conferred by various Acts and provi- 
sional orders, but were not dependent thereon. They farther sub- 
mitted that the Acts relied on by the plaintiffs were passed with the 
intention and effect of giving in specified districts within the metropolis 
statutory facilities for supplying electric energy to various undertakers 
within auch districte, and to prevent such undertakers from using the 
special statutory facilities in their own districts to enable them to 
compete with the similar undertakings created in adjoining dis- 
tricts under similar statutory facilities. They did not, however, 
limit the general powers of the defendante in tbe carrying on of 
their general business, The prohibition contained in the Act of 
1889 was not а general prohibition, but only applied to the company 
as undertakers under the particular Act. Mr. Justice Farwell had 
agreed that the prohibition was not meant to extend to the company 
for all time, but he could not so interpret it as to limit it as the 
defendants wished. 8o long as they were undertakers working 
their particular undertaking under the Act, they must not supply 
electricity outside the statutory areas. They had obtained power 
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to ereot а generating station outside the statutory area, but the Act 
clearly said that it was solely for the benefit of the customers of 
the compsny within the statutory areas. He could find nothing іп 
the Act giving the defendants power to supply electricity in 
Willesden. ` 

Mr. О. A. Cripps, K.O., Mr. Jenkins, K.O., and Mr. Sargaut 
appeared for the appellants, and Mr. Upjohn, K.C., and Mr. Greig 
for the respondents. 

Mr. Свіррв argued that while under the Acts regulating tbe 
supply of electricity in the administrative county of London, the 
company was prohibited from supplying power outside its ned 
areas, there was no prohibition applying generally outside London. 

At the conclusion of the arguments of Counsel for the appellants, 
and without calling upon Counsel for the respondents, the LORD 
CHIRF JUSTICE, in giving jadgement, said he was unable to see any 
flaw in the reasoning of Mr. Justice Farwell. He did not thivk 
that these Electrical Supply Acts could be considered independently 
of the general legislation on the subject. The main argument 
on behalf of the defendants, was that what they were doiog was 
not done in the excuse of any authority given to them by Btatute 
or the Board of Trade orders. It was said that they were a con.- 
pany incorporated under the Companies’ Act of 1862, and that the 
exercise of their powers under that incorporation was not prohibited 
by anything contained in the Acts of 1889 and 1898. His 
Lordship was unable to take that view, or to give to Section 5 
of the Act of 1889 any other construction than that which 
had been given to it by Mr. Justice Farwell. He agreed that the 
main object of the Act of 1889 was to provide for the metropolis— 
to carry out what was recognised as the best scheme for the adminis- 
trative County of London. But he was unable to follow the argu- 
ment that you were entitled to disregard the outlying areas. The 
words of Sec. 5 of the Act must be taken in their natural sense. He 
thought that, primd facie, Sec. b meant that when the right to 
supply electricity was given to the company, one of the terms of the 
bargain was that they were not to supply electricity beyond the spe- 
cified area otherwise than under the authority of Parliament or 
under a licence from the Board of Trade. He thought the company 
bad bargained for limited rights upon the condition that they 
should not supply electricity outside their area. Не could not find 

in the Act of 1898, anything which. by implication, negatived the 
prohibition in Sec. 5 of the Act of 1889. 

The Lonps Justices concurred, and the appeal was accordingly 
dismissed. . 

Mr. Cripps asked that the injunction might be suspended in view 
of the defendants wishing to appeal to the House of Lords. 

Their Lordships granted a suspension, except in Willesden. 


BracRPOOL Егаствіо Tramways (SoutH), LTD., v. ELROTBIC 
TBAMWAYS CONSTRUCTION AMD MAINTENANCE Co., Lip. 


Tis case came before Mr. Justice Warrington in the King’s Bench 
Divisicn on March 23rd. Mr. Fraser McLeod, for the plaintiffs, said 
it was an action against the defendant company and Mr. H. J. 
Lawson to recover £270. Judgement had been obtained under 
Order ХІҮ. for the amount, but execution bad been stayed pending 
trial of a counteiclaim by the defendant company. Since then the 
defendant company. had gore into liquidation, and an offer had 
been made by the plaintiffs and accepted by the liquidator that the 
parties should cry quite, plaintiffs making no further claim in respect 
of the judgement, and retaining the 35 preference and 62 ordinary 
shares in the Blackpool Co. which the defendants claimed. So far, 
tberefore, as the company was concerned, proceedings would be 
stayed on the terms of that arrangement. He had no evidence to 
offer against Mr. Lawson, and that gentleman did not appear to ask 
for judgement, and the action as against him was therefore struck 
out. 


A. H. Mipwoop & Co. v. Тнк Lonp MAYOR AND COBPORATION OF 
MANCHESTER. 
(Concluded from page 481.) 

AT the resumed hearing on Tuesday, March 21st, Mr. Mourron, 
in opening the case for the defence, submitted that the plaintiffs 
had not sbown that the Corporation bad failed in any one 

ioular in abiding by the directions of the General Acts, the 
Bpecial Aots of the Board of Trade. The regulations of the Board 
of Trade were up to the very highest watermark of care, and he 
would show that everything that the Board of Trade required was 
attended to without negligence, and completely. 'Those were the 
points of law with which his Lordship would have to deal, but he 
would have gone a long way towards proving his case, if he showed 
that everything pradent men would do, had been carefully and 
thoroughly done by the Corporation. An electric supply without 
accident under any circumstances, was just as impossible as a eupply 
of gas under all circumstances without accident. 16 was wholly 
impossible to supply such an immense area as Manohester without 
the possibility of accident, and he would submit that an inevitable 
accident which could not be foreseen or guarded against, did not 
make the Corporation liable. They were not insurers in that 
respect, The Corporation had done all that could be done to 
ensure a safe and certain supply of electricity according to their 
duties, They were bound to supply the entire area. To leave a 
part of the town in darkness, would be a breach of duty and a 
danger far greater than the remote danger of an accident euch a8 had 
occurred in the present case. To suddenly stop the lights in a 
district, was not only to put the inhabitants to inconvenience, 
but to expose a great number of them to danger When 
they came to examine the legislation on the point, they 
would find that the pressure in the mains must be maintained 
at a fixed level during the whole time the supply was going on; 
otherwise the supplying agency failed in its first duty, which wasto 


continue the supply and lay down mains which would enable them 
to do во. The Corporation in this case did their duty in keeping up 
the pressure, as they were bound to do in accordance with their 
provisional order. As а rule it was perfectly safe, and under their 
system of working and construction, any risk there might be in 
supplying electricity was utterly minimised. The system adopted 
by the Corporation was not only the one adopted by the Board of 
Trade, but it was the best one. This смге was an attack on a 
system which was practically universally used throughout this country, 
and he thought he was entitled to complain that such an attack 
should have been made without warning. It must have astonished 
every electrician who had read of it, and he could quite understand 
why the plaintiffs had only called an electrician in the employ of 
insurance companies. He had never heard of a big city which was 
not connected up practically all over. The great object was to 
secure uniformity of pressure. He could not help thinking that the 
description given of the Liverpool system was a great exaggeration. 
It it were true, then Liverpool must have gone back to the dark age: 
The alternative system suggested would be wholly useless for any 
large town. Manchester bad 500,000 lighte on its system, and its 
record was an extraordinarily good one if the trifling accidente, with 
respect to which evidence was given the previous day, were the only 
ones that could be put forward. The .present system was the best 
system, it was carefully laid, and had always been in the hands of 
skilled men. The consequence was that although it bad not been 
free from accident any more than railway systems were, it certainly 
could not have been doing its work very badly, or there wonld have 
been a much more serious tale of disasters, With regard to the fire 
on the plaintiffs’ premises, he would show that the Corporation did 
everything that could be done immediately the leskage was 
detected. 

Mr. Stamtey L. РЕАВСЕ, chief electrical engineer to the Man- 
chester Corporation, said that the Corporation supplied electricity 
for lighting, power and tramway purposes The necessary power to 
maintain this supply was:—Dickioson Bt., 15,000 E..; Bloom St., 
14,000 H.; and Stuart Street, 15,000 н.р. In the case of a defect, 
it was possible to sub. divide the area down to the length of one 
street supplied by one feeder only. In his opinion the aystem was 
a good one. It was approved for Mazchester by the Board of 
Trade, who had inspected it from time to time. It was laid by Mr. 
Wordingham, who was now with the Admiralty. A favlt was 
usually detected by irregularity in the lighting on a consumer's 
premises, or by smoke or smell percolating through the pavement. 
He had known it take three days to localise a fault by the process 
of division. 

Cross-examined: In order to remedy a defect the central, north 
and south-eastern districte would have to be separated. It would 
teke a considerable time to effect the severance. When any mis- 
chief was discovered the mains engineer would be called on to dit 
connect the districte. The mains engineer would not be in attend- 
ance at the generating station between the middle of the day on 
Saturday and Monday morning, but he could be summoned by 
telephone. i 

Do you say that under the Manchester system notbing could be 
done for three hours to localise the mischief in Fountain Street? 
—Everything was done that could be done under the circum. 
atances. 

What was done ?—The south-eastern district was cut off, then the 
centrs] was isolated from the northern about 3.30. | 

Is there any record of that division having been made ?—No, it is 
not usual to record it. 

Farther cross-examined : He recalled an explosion which occurred 
on April 15th, 1904, at the corner of Jackson's Row and South Street, 
owing to the fusing of the cables. He did not recollect a fire at 
Marsh's 1estaurant in Peter Btreet, due to the fusing of acable. It 
wasthe common custom of the Manchester papers, as it was of all 
daily papers over the country, to attribute all fires that could not be 
accounted for to the electric cables. 

On Thursday, March 23rd, Mr. ALFRED CLOUGH, the engineer in 
charge of the electrical system of the Liverpool Corporation, 
was called to give evidence with respect to the statement made 
that the system in Liverpool was to divide the area into 
districts of 1,000 lamps, each district being connected with the 
generating station by a separate feeder, and disconnected from all 


other districts. Witness stated that this was only correct as far as 


the outer area was concerned. The reason they had small circaits 
in the outlying area, was because they were connected with small 
generating stations. They had five generating stations connected 
with refuse deatructore. Under the Liverpool system it might take 
several days to localise a small defect, and three or four hours if it 
was a very large one. . 

In examination, WiTNEss said that instead of being linked up 
like Manchester, they had 100 different circuits with separate 
feeders. They had not been free from accidente, but had not bad 
many serious ones. | ; 

Mr. J. SWINBURNE, the well-known consulting electrical engineer, 
said he had inspected the system of electrical distribution ia Man- 
chester. It was in accordance with the Board of Trade regulation, an 
up tothe best modern electrical knowledge. The only thing inthe least 
pecaliar about the Manchester system was the use of the üve-Wire 
instead of the three-wire system. Everything else was 1 
With respect to the Fountain Street trouble, the recorder di 
not indicate any really serious disturbance until well after 
1.30 am. The steps taken by Mr. Howard were the proper steps 
in the circumstances. ig what 

Cross-examined, WiTNESS said that in Manchester they did w 
they could to localise a fault. ‘call 

In re-examination, Wrtnzss said the linked system was practi { А 
universally adopted, because it was the best. The important К z 
was not the localising of faults, but the maintenance of un orm 
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pressure, Thesystem adopted by Manchester was the best, accord- 
ing to the electrical knowledge of the day. 

This concluded the evidence, and counsel addressed the jury. 

Bir E. CLARKE, K.C., read the reporta of 20 accidents which had 
occurred in connection with the Manchester electrical system in 
three years, and expressed the hope that this case would secure that, 
whenever an accident cocurred in future by which private porsons 
were endangered, they would be compensated. 

His LonpsnHiP, in eumming-up, said it was no answer to the obatge 
of creating a nuisance to say that you had not been negligent. Oa 
the question of negligence, the jury would have to say whether the 
defendants took reasonable steps to avert the risk of fire. 

The jury found tbat the system adopted by the defendants con- 
stituted а nuisance, by causing danger to persons having premises 
adjacent to the mains, that they were guilty of negligence in adopt- 
ing their method of localising and dealing with the fault, and that 
when they became aware of the fault they did not deal with it for 
the purpose of preventing fire in а reasonable and proper 
manner. 

On this, his LonpsHrP entered: judgement for the plaintiffs 
for the agreed sum of £677 7s. 4d. with costa. 


GALBRAITH v. HaADFIBLD'S STEEL Founpry Co. 


AT Leeds, last week, before Mr. Justice Ridley and a special jury, 
this case was beard. For the following report we are indebted to 
the Times. | 

This was an action for wrongful dismissal. Mr. Tindal-Atkinson, 
K.O., and Mr. Compston appeared for the plaintiff; Mr. Boott-Fox, 
K.O., and Mr. Waddy for the defendants. 

The defendants are steel-casting manufacturers, of Sheffield. In 
1889, the plaintiff, Mr. David Galbraith, had been appointed secre- 
tary to the company, and in May, 1903, he was made their London 
manager. Ніз talary was fixed at £475 a year; but it was under- 
stood that if the London business advanced satisfactorily this was to 
be increased, and at the time of the alleged wrongful dismissal the 
plaintiff was being paid а salary of £1,000 a year, besides а com- 


mission of 1 per cent. on all goods sold by the London house not 


manufactured by the company. The London business had largely 
increased under the plaintiff's management, and the turnover, which 
was £15,000 in 1893, had risen to £160,000 in 1904. The plaintiff 
bad latterly complained several times that the conduct of his 
business was interfered with by subordinates from Sheffield, who 
were sent, without his knowledge, to interview London customers ; 
and it was alleged by the plaintiff (though denied by Mr. Hadfield 
for the defendants) that a definite assurance had been given that 
such interference should not take place. In Jaly, 1904, complaints 
were received from the Lisbon Tramway Co., Ltd., one of the 
London eustomers of the company, atout certain goods which had 
been supplied to them. The company sent a man called Pickerir g 
to go with the plaintiff to interview the Lisbon company's agent, 
the alleged reason for sending bim being that he had packed the 
goods and bad special technical knowledge of their construction. 
The plaintiff refused to go with Pickering in spite of orders by 
telegram from Sheffield to do sc. On being remonstrated with for 
this he expressed his feelings strongly, and gave, in accordance 
with the terms of his agreement of service, three months' notice. 
Bubsequently, on August 8th, at an interview held at Sheffield 
between the plaintiff and the company's directors, the plaintiff 
announced his intention of invariably declining to obey such orders, 
and was tbereupon summarily dismissed. The defendants relied 
on tbe above facts to show tbat they were entitled to dismiss the 
plairtiff, who claimed three months’ remuneration in lieu of notice. 
The defendants also counterclaimed for an із junction restraining 
the plaintiff from obtaining, within two yearr, employment in any 
other steel-casting firm. 

The jury found a verdict for the plaintiff ; damages, £301 18s. 4d. 


Judgement was given for the plaíntiff on the claim and counter-. 


claim, with costs. | 


THE HOLBORN AND FINSBURY ELEC- 
TRICAL EXHIBITION. 


(Concluded from. page 512.) 
AMONG the more novel exhibits, we noted at Messrs. Monté-Callow'g 
stand their new “ Emsea ” motor-starter, for which they claim both 
correct design and low cost. 

In this starter the handle of the switch is connected to the arm 
carrying the brushes, through the no-load release, thus preventing 
the switch-arm being moved until the magnets of the motor are 
excited, keeping the no-load release and the overload release, if 
this is used, continually in operation during the process of switch- 

on. 

The use of the overload release prevents the motor being started 
too rapidly, as too great a rise of current at once switches off the 
motor, and this, combined with the resistances being so constracted 
as to prevent the current from rising by steps exceeding 10 amperes 
right up to 50 per cent. overload, renders the use of separate slow 
motion gears unnecessary. Separate mechanical release triggers 
are provided for switching off. When desired, Atkinson’s overload 
release is attached to the switch on a special cast-iron bracket 
bolted to the frame. This release consists of an ammeter fitted with 
automatic gear for short-circuiting the no-load release. Jn the 
event of overloads exceeding, say, 100 per cent., the release operates 


at once, but for overloads of smaller amount a time lag is intro- 
duced. Thus the release can be adjusted to allo v of 25 per cent. 
overload for, say, 15 minutes, or 50 per cent. for.5 minuter, the time 
lag being adjustable. This allows of the motor being started under 
an overload of considerable amount withont the risk of its being 
permanently overloaded. cu MN S 

We hope to illustrate and describe this apparatus more fully at 
an early date. | 

Messrr. Durtnall & Pries, of 75, City Road, E.C., show a selection 
of portable electric drilling machines, which we illustrate below. 
These tools are light in weight, and easily manipulated; they are 


PonTABLB ELEOTRIO DRILLS. 


built for standard pressures of 110, 220, 440 and 500 volts, and pro- 
vided with a suitable adaptor and flexible, for connecting to any 
existing electrical fitting. The firm supplies three types of this 
drill, namely, the S. B." for drilling up tod in., the H. K.“ for 
up to 2 ir., and H. G.“ for up to 1} in. diameter holer. 

The former type is constructed with or without reduction gesr, 
and the speeds range from 250 to 3,000 r.p.m. The control is in 
the form of a press button, which is also provided with a bayonet 
lock in case it ie desired to keep the drill running, without atten- 
tion to the button. The two latter types of drill are geared, and 
have a speed range of from 60 to 600 r.p.m. 

In the case of the Н К. type, the control is in the right handle, 
and either two or four speeds are provided. The speed regulation 
is obtained by means of a series-parallel connection of the field 
winding, and by altering the gear ratio. An ingenious electric 
alarm bell is attached, which gives certain warning should the drill 
be overloaded. Inthe left handle a switch is provided for reversing 

urposes, and, if required, the machine can be attached toa bench 

ll for workshop use. 

These drills are exceedingly light in weight, ranging from 52 1b. 
in the case of the B. B.“ to 12 lb. for the “H.K.” type. The drill 
cases are made of aluminium alloy, giving both mechanical stre: gth 
and lightness; the case is easily removeable for the purpose of 
inspecting the internal mechanism, and the spindles are fitted with 
a suitable cone for attaching ordinary almond drill chucks. 

The Morris-Hawkins Electric Oo., who specialise in electric 
motors, provide an exbibit of motor-driven machinery, the latter 
including bread, boot and printing machines. This firm is now 


Monzis-HAwkINS Motor. 


building standard machines in sises ranging from 1 to 50 B.H.P., 


the type and construction of which will be gathered from our 
illustration. 


524 THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,427, Manos 31, 1906. 


THE PADDINGTON ELECTRICAL 
EXHIBITION. 


Tuar electrical exhibitions are becoming recognised as necessary for 
the enlightening of а conservative (от ignorant) public, can hardly 
be doubted, from the frequency with which they are occurring. 

We have now to record the opening, on Saturday last, of the 
Paddiogton Electrical Exhibition, organised by the Metropolitan 
Electrical Supply Co, Ltd., the etatutory suppliers of electrical 
energy in that borough. Although not on such an ambitious scale 
as ite contemporary show, referred to on the preceding page, it is 
yet a useful display of the many and varied uses for which 
electricity has been adopted in modern times. 

The exhibition was opened by Alderman W. Urqubart, Mayor 
of Paddington, and subsequently a luncheon was held, presided 
over by Mr. F. Leverton Harrie, M.P., the guests inclading 
Bir Melville Beachcroft, Mr. J. Carr Saunders, Mr. Northcote 
(Veritys, Ltd.), Mr. E. Cunliffe Owen, the Mayors of Holborn 
and Paddington, and many other gentlemen. 

The exhibits are tastefully displayed on some 40 stands, the firms 
including Messrs. Veritys, Ltd., with a selection of dynamos, 
motors, arc lampe, fittings, &c.; Messrs. Rashleigh Phipps & Co., 
who have specialised in electrical cooking and heating apparatus, 
.to an extent which is certainly not realised by the average 
individual; the Dowsing Radiant Heat Oo., Ltd., who provide a 
comprehensive display of electro-medical appliances on their well- 
known system; the Hardy Patent Pick Co, who sbow a magnetic 
separator of the type adopted by the Fulbam and Stepney destructor 
authorities, and others. The British Westinghouse Co. exhibit 
motors, switchgear, instruments, &o., and a Cooper. Hewitt mercury 
vapour lamp. The Westminster Engineering Co. show a Thomson 
electrical welder at work, and Messrs. Langdon- Davies, the Crypto 
Electrical Oo., and Sir Hiram Maxim Electrical Manufacturing Co. 
are aleo represented. The excellent display of modern electrical 
fittings which is to be seen at the stands of Messrs. J. 8. Henry, Ltd, 
and Ivor Blaiberg & Co. demonstrates the artistic possibilities of 
wood in this direction. 

Messrs. Babcock & Wilcox, Ltd., occupy considerable space with 
coal-conveying plant, &c.; the Metropolitan Electric Supply Co. 
show motor-driven machinery, and the National Telephone Co. 
aleo contributes a useful selection of their specialities. 

Tbe exhibition remains open until April stb, the musical pro- 
pensities of visitors being catered for by the Grenadiers’ band during 
that period. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward thetr com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


A.C. v. D.C. 

In company with my colleagues, Г have heartily enjoyed 
Mr. T. Wheeler’s attempted little jest at the expense of such 
D.C. men a8 might prove susceptible. At the same time, the 
grain of sense amongst the chaff is noticeable, namely, the 
fact expressed that “a man conversant practically with an 
alternating current system is qualified to take charge of 
direct current plant." Granted this is true, Mr. Wheeler 
overlooks the fact that the converse is equally true, and more 
so (excuse the Hibernicism) if there is any reason in the 
only argument advanced for the original proposition, “ that 
the greater includes the less; for it is generally known that 
a direct-current dynamo or motor is an alternator, plus a 
commutator ; in other words, the direct current is the greater, 
and includes the alternating current as the less. In conclu- 
sion, if Mr. Wheeler, or anyone else, wishes seriously to 
contend that alternating current experience is a higher grade 
than that of direct current, then he must support his con- 
tention by naming some operation which has to be per- 
formed by а man on an А.С. system, which is beyond the 
capability of a man similarly qualified in D. o. supply. When 
this occurs, there may be something to be done by the 
* batteries ” of 

D.C. 


Localisation of Faults in Cables. 


I regret that a mistake, due to my own carelessness, 
should have been made in the result of the example given 
in my previous letter ; this should be 320 yd. instead of 
302 nearly. 

With reference to the Writer of the Article's" letter in your 
paper of 24th inst., I may state that it is quite possible to 
apply the test for a short circuit between two conductors of 
a triple-core or three-core cable by using the remaining 


conductor (which need not have a high insulation resistance) 


for the test wire, and by taking the testing current from the 
live mains at the disconnecting boxes, or from portable 
accumulators, whichever may be most convenient. 

In reply to W. H. R. 's letter, I may state that I have 
never found it necessary to make the connection he recom- 
mends when testing for earths, as I seldom use a testing 
current exceeding 5 amperes, even for short lengths of 25 
distributors between disconnecting boxes on opposite sides of 
a road; but when testing for short circuits between two con- 
ductors that are not earthed, it is, of course, necessary 
to connect one of the faulty conductors to the neutral wire. 

*J. W." in his letter states that your correspondent 
neglects the resistance of the lead sheathing and the paths 
through earth in his test ; this is not so, as he assumes them 
to be proportional on each side of the fault, but this assump- 
tion cannot always be relied upon. 

I shall be pleased if you will allow me to modify the first 
part of my letter in your issue of 17th inst. I can only 
recommend the testing current (for your correspondent’s 
method) to be taken from the live main in the disconnecting 
boxes for short circuits between conductors, and not for 
earths; in the latter case a secondary battery is to be pre- 
ferred, as the whole of the return current would then travel 
back by the lead or adjacent earth, whereas if а testing cur- 
rent were taken from the supply mains with one of the poles 
earthed at the station, or accidentally elsewhere, the testing 
current, or part of it, would return to this earth, probably 
in one direction along the lead of the cable from the fault, 


and thus make the results still more unreliable. " 
" B. S. e , 


оао Á—Q 


А Problem. 


Would you be good enough to answer this problem? So 
many engineers differ—consequently I am anxious to hear 
your opinion :— 

We generate (three-phase, 25 ~) at 2,200 volts, and eend 
up 200 Kw. 1 mile at 24 per cent. drop. If we double the 


` voltage and make it 4,400, what shall be the additional H. P. 


delivered at the other end ? | 
: J. W. M. 
[ Anstwer.—600 KW., or about 800 H P., with the same per- 
centage drop. The “engineers” who differ on this point 
must have mistaken their vecation.—Ens. E. R.] 


Differentlally-wound Rotaries. 


I noticed in your paper a few months ago an illustrated 
der cription of the electrification of a railway in France. In 
the description, it was mentioned that the sub-stations were 
equipped ‘with compound wound rotary converters having 
the series turns on the field opposiny the shunt turns. It 
was ttated that these worked quite satisfactorily. Could you, 
ог any of your correspondents, explain how such roturies 
work, as I fail to see how they can do во with the series 
opposing the shunt. 

G. J. R. 

[The reversed winding gives a rapidly falling pressure 
wiun increase of load, a condition which is essential to 
enable a battery floating on the line to equalise the load on 
the generating plant. The pressure regulation is, of course, 
very bad, and it is much better to use an automatic reversible 
booster. —Ens. E. R. 


Public Protection and Overhead“ Live? Wires. 


Your issue of March 10th contained a contribution 
regarding the recent remarkable case of Neale v. East Ham 
U.D.C., in which the plaintiff, struck on the head by a 
^]ive" wire while on a tramcar, sought cumpensation, and 
а Verdict was given for defendants with costs. So far doubly 
unfortunate, plaintiff seems to have been considered an easy 
prey for your contributor to dance upon while down. 

I ask you, in justice to the public, and in the interests of 
true electrical progress, if not also in fairness to the plaintiff, 
to insert the following by way of correction, though I know 
nothing whatever of either of the parties, or their previous 
history, and though one impugned tbat of the other and so 
impoited prejudice into the care, which we may consider 


— —— 
— Ó— HÀ _—_ 
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without it and without considering the measure of the 
damages plaintiff ought to have been awarded. 

Plaintiff proved his case by three independent eye- 
witnesses’ evidence. Defendants put in their interested 
servante’ irrelevant evidence and experts’ irrelevant opinions, 
plus prejudice. The verdict was obviously and absolutely 
against the weight of evidence. . 

Plaintiff claimed that the defendants were bound to 
provide for his safety against falling wire, &c., while on 
their car as passenger, and that they had neglected to do ко, 
though they might have done ко by a roof or cover to the 
car, and admittedly had not. The judge ruled that “if 
there was & fault in the overhead wire which it was im- 
possible for defendants to find out, that would discharge 
them from negligence." So directed, and having also been 
prejudiced, the jury erred. | 

That direction might have been relevant in the case of а 
non-passenger, but it is manifestly irrelevant and not justly 
or legally applicable in this case of a passenger ; and even if 


it had been applicable in this саве, it was not proved by 


defendants that ап undiscoverable fault existed in the wire, 
but the defendante’ most experienced servant was alleged to 
have thrown away, after the accident, the broken piece of 
wire, which, if verified, might have proved such externally 
undiscoverable fault (if any), and the allegation was not 
denied. 

No appeal or application for new trial appears to have 
been made, doubtless because the plaintiff is, or will be, 


. ruined by the crushing weight of the costs he is loaded with. 


But this decision is of immense importance to the public 
and to all true friends of electrical progress. It involves a 
most serious miscarriage of justice and is contrary to all 
scund public policy. 


W. H. Sharp. 
Manor Park, March 28th, 1905. 


— — 


Earthing, and Conduit v. Casing. 


I have read the letters which have appeared on the 
subject of earthing in your columns during the past three 
weeks, and will endeavour to briefly answer your corre- 
spondents. 

The earthing of metal conduite buried in plaster or con- 
crete cannot be relied upon, and the sheathing should be 


earthed quite independent of this. I think your corre-: 


spondent “В” will find that if he passes a current of even 
one ampere through damp plaster, very soon a film will 
be formed around the condait, and the current will gradually 
die away. This has been my experience with lead-covered 
cables in clay and damp earth. The earth afforded by stone 
work, also, cannot. be relied upon ; it is very likely to dry up 
and form a high resistance. 

My paper was not intended to be a condemnation of metal 
sheathed systems, but the facts therein brought together 
may act ав a warning to metal conduit enthusiaste, that 
metal piping is not to be slung up anyhow and everywhere. 

Of the 15 fires that I mentioned as having occurred on 
metal sheathed installations, 10 were in cases where the 
insulated conductors were enclosed in iron pipes, and the 
other five took place with lead-covered cables. 


W. W. Lackle. 


Petrol v. Electrie Tramways. 


It was with no intention of appearing as a partisan of the 
petrol as against the electric tramway that I asked your per- 
mission to be heard on thesubject, and I have no desire now 
to over-estimate the powers of the petrol as against the 
electric motor. As you frankly state, however, in your 
Review of March 24d, * There is.a field for which petrol 
сагв are icularly suitable," and it was rather with the 
feeling that this “field” had not been hitherto recognised 
that the letter you refer to was written. There was no need 
to define the uses and advantages of the electric tramway, as 
these have all been more than fully overstated by many 
advocates who have often thought it necessary to belittle 
any system which seemed to compete with it. It is with 
pleasure, however, that a fair critic must be acknowledged, 
although there may still be points on which differences 


'The fact that the Perth rails were out of gauge is not dis- 
puted. It will no doubt be further conceded that the car 
could not be tested until the rails were put into proper order. 
The conclusion, therefore, was fully justified that “ the Perth 
car never had a chance of demonstrating what could be done.” 
The next point was that the car climbed the steepest gradient 
(1 in 12 it is said) with more than the fall load agreed on. 
This again is not disputed. 

It may be that the tracks should have been fully relaid, 
but this was not proved to be necessary, and many a good 
track, although primarily laid for horse traction, might be 
quite well used for mechanical traction without total recon- 
struction. | | 

It was never suggested that a horse car, loaded even over 
its full capacity, weighed 9 tons. The new petrol-car, 
which was of 3 ft. 6 in. gauge, weighed 4 tons 5 cwt. empty, 
and, loaded with 50 passengers, would be about 74 tons. It 
was, therefore, quite a fair deduction that a petrol-car of 
ordinary gauge wonld not weigh more than 9 tons—in fact, 
this was the calculated weight taken from the experlence of 
the car already built and using a heavier engine, owing to 
the increased weight. 

It was also freely admitted that several alterations were 
contemplated in the construction of another car, just as many 
improvements are suggested in all new experimental work 
after the first experience ; but, had the condition of the rails 
admitted of the running of the car, the further experience 
would have been most useful, and the results in the builders' 
opinion would have been satisfactory. 

If it were required to follow up the question of the weight 
of a horse car, it may be mentioned that one to accommodate 
42 passengers weighed 2 tons 19 cwts. empty; or loaded, 
5 tons 10 cwts. It was, however, not uncommon for the 
horse cars on the Perth route to leave the rails, but, as has 
been pointed out in the article now under discussion, horses 
draw the cars on to the rails quite naturaliy, whereas motors 
applied to the axles have sometimes a greater tendency to 
push the cars off the rails. 

In the matter of the working costs of the electric system, 
the expenses of the power stations which are not exclusively 
used for traction purposes are so much mixed up with the 
supply of electric energy for other objects, that it is really 
difficult to get at the actual cost for purely tramway work. 
Asarule, the tramway is charged about half the public 
rate, and the profit on the quantity sold to the public is 
more than enough to cover any loss which may arise from 
the low rate charged to the tramway, even if there should be 
any such loss, There can be no injustice, therefore, in 
charging а value of an installation which would be propor- 
tionate to the amount of energy required for tramway pur- 
poses, as in this way they can better be compared with the 
many tramway systems which have a special installation 
for their own use. The comparison of the capitel of various 
towns or of the two systems now being discussed could not 
otherwise be made. 

The extraordinary electric current required to start a tram- 
car, especially if working upwards on a gradient, is not a new 
discovery, but it should not be expressed as horse-power, 
because as soon as motion is imparted to the car the great 
strain is relieved, and the pressure falls. Electrical engineers 
have elected to use this extra current instead of using 
multiplying gear, as they have so much power to spare that 
economy is no object. On the other hand, however, the 
petrol engine working with less power at starting, uses the 
low-speed gears and accomplishes the rapid acceleration of the 
car in a different way. The electric energy is applied more 
in the method of the hydraulic crane, the power of the petrol 
engine is more after the manner of a steam crane, but neither 
of these are exact similes. 

. On the question of costs, there are very considerable 
differences, The capital outlay which has been submitted, 
was from actual cost as shown in the returns published :— 
Glasgow tramways cost £18,182 per mile; Leeds, £13,584 
per mile; Sheffield, £16,610 per mile; Nottingham, 
£22,372 per mile; and it was not inappropriate to charge 
London £18,000 per mile. In fact, if it had been sought to 
compare the figures with the electric conduit system of 
London, the cost per mile would have been nearly 
£26,000. 

I know of no electric tramway which has been carried out 
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in the kingdom at а cost of £9,800 per mile, although this 
sum appears to be suggested aa sufficient. 

Taking then the actual cost from the best ascertained 
figures which we have, and conceding the 10 per cent. for 
interest, maintenance and depreciation, instead of 11 per 
cent. ав before, the result will be 3:29d. per car-mile, instead 
of 3:62d. as formerly stated. The expenses of working at 5d. 
are admitted. 

With regard to the expense of renewals and repairs, the 
following accounts may be quoted. These are the extra costs 
paid for working and renewals beyond the 5d. per car-mile 
already allowed :—Glasgow, 2°40d. ; Leeds, 1:60d. ; Sheffieid, 
2:08d. ; Dundee, 2:79d.; Halifax, 4°05d.; Nottingham, 
2:86d. ; and the amount should not, therefore, be put at 
less than what has been previously put down, viz., 24d. per 
car-mile. This makes in all 31d. + 5d. + 24d. = 104d. 
per car-mile, instead of 11jd., as previously stated. It is 
` doubtful, however, if this smaller amount will be sufficient. 
Turning now to the question of the cost of the line to be 

worked by the petrol tramcar :— 

In the reconstruction of the track there is no difference 
per mile—£6,000. 

Seeing the cars were smaller, and some extra cars might 
be required at the “crush” hours, five cars per mile were 
taken instead of four. "These, however, only cost £1,000, 
and contain 50 passengers == per mile £5,000. It is quite 
expected that the price of £5,000 per mile will include 
car-sheds and sundries, but, conceding £400 per mile in 
addition, as suggested, the total cost per mile would be 
£11,400, which at 10 per cent. as before = 2:084, per car- 
mile. With all due deference to the opinion expressed on 
the other side, there is really no advantage gained by the 
larger car, as, for at least 12 hours in the day, the smaller 
car is quite sufficient. The extra.cars which have been 
allowed for will take the additional passengers in the event 
ofa crush. —— 

The working costs are retained at 5d. by agreement. In 
the last item the question is narrowed down to the mainten- 
ance and renewals of the cars, the maintenance of the per- 
manent way having already been allowed for. "Taking 
20 per cent. of the value of the cars— 


_ £1,000 
365 days x 360 miles 

Summing up, we have 2:08d. + 5:00d. + 76d. = 7:84. 
per car-mile, It is thus found that if the figures are worked 
out very closely the original amount of saving has not been 
exaggerated, 

I must apologise for occupying so much space. It has 
not been possible to touch upon the other points of com- 
parison or difference between the two systems, and I can 
only hope that the estimates given have been fair and evenly 
balanced. 


March 27, 1905. 


P. S.— IL. am sorry to have omitted answering a letter in 
this week's issue on the same subject by a correspondent, 
but I shall be pleased to revert to the subject shortly on 
another occasion, with the Editors' permission. 


[Our correspondent appears to be unaware of the fact 
that in the majority of cases where lighting and traction are 
supplied from a joint station, the loss on the lighting is 
made good by the profits on traction, and not vice versá ; 
the relative quantities of energy supplied for lighting and 
traction afford no criterion whatever as to the capital outlay 
on behalf of the latter. Ав to the cost of construction, 
* Motor-Tram " has apparently taken the cost per mile of 
double track instead of single track ; this is the only way in 
which we can account for the absurd figures which he 
quotes, We adhere to the statements contained in our 
article of last week.— Eps. E.R. | 


= ‘76d. per car-mile. 


Motor-Tram. 


Publication" of Prices Tendered. 


Would it not be of interest to в large number of firms in 
the trade, and more especially to those who do the estimat- 
ing for these firms, if there were а page in your valuable 
paper devoted to contracts closed, in which not only the 


name of the successful tenderer should be given, but the 
amount at which he obtained the tender, and also as far aa 
possible the prices given in by the unsuccessful candidates ? 

In other trades this seems to be the rule, and we do not, 
think that any firm of good standing would object to their 
price being published. It may be said that the publication 
of these results would not be of much use, but if you will 
look at it from the point of view of the man who gets out 
the estimate, you will see that it is rather an unsatisfactory 
ending to a week’s labour to have a curt note from the town 
clerk, or other authority, stating that I regret that your 
tender has not been successful.” 

We shall no doubt see from the attitude of other readers 
whether this idea would not be of general interest. 


Manufacturers. 


[We have long made а practice of publishing the details 
mentioned by ** Manufacturers," whenever they are obtain- 
able, but sometimes consulting engineers and purchasing 
authorities are very careful to keep the lists to themselves 
as far as possible. In some instances, too, tenderers them- 
selves have been known to object to the publication of their 
detailed prices. These and other difficulties stand in the 
way of our correspondent’s proposal ; bat we shall be pleased 
to have our readers’ views on this matter.—Ens. E.R. | 


THE TELEGRAPHONE IMPROVED. 


In our issues of April 27th and October 12th, 1900, and 
May 10th, 1901, we gave particulars and illustrations of the 
Telegraphone invented by Waldemar Poulsen, a Danish elec- 
trical engineer. In the latter year the apparatus was 
exhibited in London, but since then little has been heard of 


‘it. Now, however, it has again been brought forward, in a 


greatly improved form, as shown in the accompanying illus- 
tration, and on Tuesday last we had the pleasure of seeing 1t 
and testing its capabilities. 

The apparatus in its present form comprises two drums, 
on which the steel wire is wound; the recording, repro- 
ducing and obliterating magnetic system between the drums ; 


- and a hollow base, in which are contained the driving motor, 


starting, stopping and reversing gear, &c. The wire is of 
pianoforte steel, 25 mm. in diameter (No. 33 S. W. G.), and 
is 5:4 km., or 34 miles, in length; the wire is wound off at 
the rate of 3 m. per second, and thus suffices for half-an- 
hour's continuous running, equivalent to 3,000 words, at the 
rate of 100 words per minute, or nearly four of these 
columns. А presa-button switch accompanies the apparatus, 
having one button each for Forward, Backward and Stop. 
The magnetic system is carried on a pillar, which moves to 
and fro as the wire runs through, so as to lay the wire evenly 
on the drums. 

In the base there is an indicator, which shows how much 
of the wire has been used, and how much remains unused ; 
this is provided also with two pointers, which can be set 
anywhere, so as to mark off a given portion of the wire. A 
dial-switch is also provided, which, in the case of the 
dictation Telegraphone, gives three positions—Dictation, 
Hearing and Secretary—in each direction of rotation. When 
the switch is set at Dictation, the user can speak into a 
microphone transmitter, and dictate correspondence, speeches, 
&c., which can afterwards be repeated to the speaker by 
setting the switch to Hearing. To prevent the superposition 
of one speech upon another, the Dictation connection always 
brings into action an obliterating magnet, which wipes out 
all previous records. A polarising magnet is also provided, 
to give an initial polarisation to the wire, which greatly 
increases the sensibility of the apparatus. 

On setting the switch to Secretary, the apparatus comes 
under the control of an amanuensis, who may be situated in 
another room at any distance, and is provided with a switch- 
box similar to that of the owner. The secretary presses the 
Forward button to start the instrument, and having listened 
to a sentence, presses the Stop button and proceeds to write, 
or type-write, the matter. There is a noteworthy point, 
however, in the action of the secretary’s-stop-button ; when 
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this is pressed the machine not only stops, but runs back a 
sufficient distance to ensure that, on restarting the machine, the 
last few words will be repeated, so that none may be omitted. 
Should the secretary desire to compare the written copy with 
the record of the Telegraphone, he preases the Backward 
button and runs the machine back until the beginning of the 
record is reached, after which the speech or passage can be 
quickly compared with the original. All this we personally 
put to the test with satisfactory results. 

Should anyone, by chance, omit to stop the machine, it 
runs on to the end of its range and then stops automatically, 
without injury. There is no need to run all the wire back 
before starting a speech, as the instrament can be used ran- 
ning in either direction. The records are permanent, even 
if the wire is allowed to rust ; a brief speech uttered by the 
King, at Copenhagen last year, expressing his interest in the 
machine, has been repeated thousands of times, but we 
heard it distinctly. 

The foregoing description applies to the ordinary office 
instrament ; but there is an important field of application 


THE TELEGBAPHONB. 


open to the Telegraphone, as a recorder of telephonic con- 
versations. We held а conversation with another office whilst 
one of these instruments was connected with the telephone ; 
the speeches of both parties were faithfully recorded. The 
importance of this application needs no demonstration. It 
will be noted that the conversation is recorded by electrical 
means, and is not in the least dependent upon sound waves 
reaching the instrument, which may be in a room 100 ft. 
from the telephone. Again, the Telegraphone may be left 
connected with the telephone when the office is closed ; when 
a call is received, the machine automatically starts and runs 
for two minutes, during which interval а message may be 
recorded, which the owner of theoffice receives upon his return. 
As the range of the instrument is half an hour, obviously 15 
such messages can be stored up in the owner's absence. These 
functions can be combined with those of the dictation 
instrument, but the apparatus then acquires an undesirable 
complexity, and it is preferred to keep them separate. 

A meat little machine is also made, in which a steel 
disk, driven by clockwork, is used in conjunction with а 
recording magnet which is guided во as to trace а spiral 
path on the disk, just as in the gramophone. Both sides 
of the disk can be used, giving а time range of 24 to 
8 minutes, and the disk can be sent by post to a corre- 
spondent equipped with a similar machine. The speed of 
the disk increases as the “ stylus ” approaches the centre, 
so as to maintain the linear velocity constant relatively 
to the “stylus.” This machine can, of course, be used 
for dictation, like the other, but its range is short, and its 
convenience restricted. We may mention also the mnlti- 
plier, which consists of an endless steel ribbon, which 
passes over a transmitter, any number of receivers, and an 
obliterating magnet. With this instrument, which has been 
previously described in the ELECTRICAL REVIEW, a spoken 
message may be repeated to any number of persons 
situated at different stations. But space forbids further 
detail; we will only add that a visit to the office of the 
Telegraphone, at 28-29, St. Swithin’s Lane, will be amply 
repaid by the pleasure derivable from examining this remark- 
able machine. 


BUSINESS NOTES. 


Staff Dinner.—The annual staff dinner of the General 
Electric Co., Ltd., (Witton Branch) was held at the Grand Hotel on 
Saturday, the 18th inst., and was a great success, about 115 being 
present. The chair was taken by tho local director, Mr. M. Railing. 
Dr. Sampner, the Principal of the Birmingham Technical School, 
and various local celebrities, graced the board. . The toast of 
“The King” having been honoured, Mr. Railing proposed The 
Staff,“ and Mr. Dumas responded; The Directors" by Mr. E. 
Wilson, and The Visitors, Mr. McLagan,.ware duly responded 
to by Mr. Cheesewright and Dr. Sumpner, and were heartily 
received. Mr. Hirst, the managing director from London, was also 
present, and gave a few words of kindly advice to the staff. The 
evening was completed by a musical programme, rendered by. 
members of the staff and works, assisted by the works' own 
" Witton” orchestral band. 


C.C. Brand Paints.—Sample tins of acid-resisting 
enamel and metallic paint have come to hand from the C.O. Brand 
Paint Co., of 82, Victoria Street, London. The former appears to 
be a kind of spirit varnish; it sets in a few minutes, taking a glossy 
surface, and resists sulphurous fumes, dilute acids, boiling water, &о. 
The metallic paint forms a bright metallic surface, like that of 
aluminium, is proof against heat up to 500° F., and is applied in 
one coat only. 


G.E.C. New Lines,—The General Electric Co., Ltd., 
71, Qaeen Victoria Street, E.O., has just placed on the market a 
new lampholder fitted with a locking device designed to prevent. 
the withdrawal of lamps by unauthorised persons. When the lamp 


at 


LOCKING LaAMPHOLDEB. 


is inserted in the holder, a stud at the top is turned by means of a 
key, which locks the spring contacts. То remove the lamp, the 
key is turned in the opposite direction. The company supplies any 
type of bayonet holder fitted with this device at very nominal extra 
cost. - 

А new fan, styled the ' Magnet," has also been introduced by the 
company. It is of quite new design, and is constructed with а 
permanent magnet field, thereby increasing the efficiency. The 
motor is fitted to a broad base stand, with knuckle joint, which will 
permit of the fan being used either as a bracket or pedestal. The 


MaAGNET FAN AND BATTERY. 


commutator is of disk type, and the brushes are of pencil form, fed 
by small spiral springs. The parts can be easily detached and 
packed іп а very small compass. Owing to the very small amount 
of energy consumed by this fan, dry batteries can be used for driving 
ít, the number found advisable being two seta of four celis in parallel. 
These are supplied in suitable cases, already connected up. 


Sectional Conductor System.—We have received from 
Messrs. Duckworth & Kerr, of 45, Lower Bank Road, Falwood, 
Preston, particulars of a sectional conductor syatem which they have 
devised for electric railways. The inventors use a rail carried on 
springs just inside the running rail; this is depressed by a specially 
deep flange on one of the wheels of the train, and thereby actuates 
a switch, which connects a sectien of the third rail with a high 
pressure feeder. The spring rail is also in sections, which overlap, 


and apparently the trains must always run over it in the same 
direction, | | 
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“Clincher” Expanding Plug.—A new and improved 
pattern of expanding plug for plugging walls has recently been 
patented, in which the novel feature is the use of а conical wedge, 
with saw-cuts so arranged that the plug is not liable to split. The 
wedge, as usual, is at the inner end of the plug, so that а firm grip is 
obtained, and the outer end of the plug is left solid for the insertion 
of screws, &c. The device is styled the “Clincher” plug, and may 
be obtained from the wholesale supply houses, ironmongers, &c. 


The Transvaal.—The value of the electric wire cables 
and fittings imported into the Transvaal during last year is returned 
at £77,000, as compared with only £65,000 in 1903. 


Fires.—A small fire occurred last week in the stores of the 
Armordnct Manufacturing Co., Ltd., in Farringdon Avenue, E.C., 
and we are asked to correct the impression which appears to have 
' got abroad that the occurrence will interfere with the execution of 
orders. We understand that it was quite an insignificant affair, 
which will not in any way interfere with the company’s business. 

The premises of Messrs. A. J. Noble & Co., at 172, Katherine 
Road, East Ham, having been burnt out, the firm is now carrying 
on business at 343, High Street North, Manor Park, E. 

On Sunday morning the premises of Mr. Ernest Sykes, electrician, 
Lord Street, Halifax, were gutted by fire. The damage (£600) is 
covered by insurance. 


Fire Tests,—The British Fire Prevention Committee’s 
testing arrangements for May include a fire test with Messrs. 
Pilkington Bros. horizontal skylights of wire glass in metal and 
wood frames (fourth test), and a test with & heavy floor of concrete 
with broad flange girders, supplied by Messrs. H. J. Bkelton & Co. 
The tests next in rotation are, a test with & floor girder, and 
stanchion coverings, by the New Expanded Metal Co. (second test), 
a floor test by Messrs. Faber, of Berlin, an asbestic brick partition 
test by the Asbestic Brick and Tile Co. (second test), and various 
minor tests. The next report in preparation for issue is in respect 
to an automatic fire alarm system by the Autopyrophone Co, of 
Copenhagen. 


Book Notices.—Messre. Henry Sotheran & Co., of 140, 


Strand, have sent us their Bibliotheca Chemtco-Mathematica, a 
catalogue of second-hand books, periodicals, &o., on scientific 
subjects, including the library of the late Prof. A. W. Williamson, 
F.R.S. This catalogue contains a great deal of interest to book- 
lovers, including rare copies of the works of Gilbert, Bernoulli, 
Bacon, Briggs, Kepler, &c. There is also a supplement containing 
particulars of new and standard scientific treatises. 

“ What do we Know Concerning Electricity?” By A. Zimmern, 
B.8c. London: Methuen & Co. 1e. 6d. net. 

“The Electro-magnet." By Chas. R. Underhill. London: E. and 
Е. №. Spon, Ltd. 6s. 6d. net. New York: D. Van Nostrand Co. 

" Electric Lighting.” Vol. I.—The Generating Plant. By 
Francis B. Orocker. Sixth edition. London: E. & F. N. Spon, 
Ltd. 12s. 6d: net. New York: D. Van Nostrand Oo. 

Science Abstracts, March 25th, No. 87. Sections A., Physics; B., 
Electrical Engineering. London: E. & Е. N. Spon, Ltd. 1s. 6d. 
each net. 

"Die Elektrisitätswerke der Stadt München.“ By K. Meyer. 
Bonderabdruck aus der Zeitschrift des Vereines deutscher 
Ingenieure, Berlin, 

Dicks’ London Street Guide ів a handy penny pocket publication 
whose object is to help one in finding the way about town. John 
Dicks, Effingham House, Arundel Street, Strand, W.C. 

We have received a copy of the thirty-fifth annua! edition of the 
" City of London Directory " (City Press Printing Works, 148 and 
149, Aldersgate Street, Е.О. 122. 6d.). The work has been brought 
up to date, and in addition to the usual information concerning 
the City Corporation, the committees, the City officials, and the 
Livery Oompanies, there is a new feature consisting of the 
members of the London County Council committees. As this 
directory is not published before Marcb, the editor has been enabled 
to record the Christmas and New Year removals. There is a very 
full alphabetical list of city firms and companies, and the names 
also appear arranged topographically, and according to the pro- 
fessions and trades followed. А large map of the city is included. 
It is one of the strongest bound among the directories that have 
come under our notice. 


Trade Announcements.—The Langdon-Davies Motor 
Oo., Ltd., have removed, from 25th inst., to larger works and 
offices at Southwark Works, Deverell Street, London, В.Е. 

Messrs. Baxendale & Co. have added a department to their 
Edinburgh house (44, Hanover Street) for the supply of electric 
lighting, bell and telephone fittings and accessories, and a large 
stock will be kept. 

We are informed that Messrs. Wharam & Borland, Leeds, have 
purchased the stock of projection lamps, parts and patterns from 
the liquidator of A. J. Besumont & Co., о? York, and will in future 
supply and repair this type of lamp, in addition to their own well- 
known Bcissors type. 

Mr, Н. J. Taylor having entered into partnership with Mr. J. О. 
Grant, electrical engineer and contractor, the firm will in future be 
known as Messrs. J. O. Grant & Taylor. 

Messrs. Gard & Co., electrical engineers, of Canterbury, have 
removed their business to 52, St. Dunstan's. 

The Sunbeam Lamp Co., Ltd., have now removed their London 
office to 102, Charing Cross Road, in accordance with the notice 
which recently appeared in these columns. 


For Sale.—Messrs, P. Huddleston & Co. will, on April 
13th and 14th, offer the stock and plant of Walker & Hodgetts, Ltd. 
(in liquidation), for sale by auction at Salford, 


About 500,000 incandescent lamps are being offered for sale under 
the liquidation of the Bir Hiram h'axim Electrical and Engineer- 


Co. 
Messrs. Mellars, Basden & M llors, of Nottingham, are offering 
for sale the stock-in-trade of an electrical engineer in Nottingham. 
Some particulars appear among our advertisements to-day. 


Dissolutions and Liquidations.—The Electric Turbine 
Gas Retort Charging and Discharging Machine Oo. is winding up 
voluntarily, with Mr. W. K. Wenham, 27, Martin’s Lane, Cannon 
Street, E.O., as liquidator. 

The Perfecta Seamless Steel Tube Co., Ltd., is winding up volun- 
tarily, with Mr. R. A. Felton, of Edmund Бі "ве, Birmingham, as 
liquidator. 

A meeting of the British Columbia Teleph: : ss, Ltd., is to be held 
at 49, Queen Victoria Street, E.O., on May 2 d, to hear an account 
of the winding up from the liquidator, Mr. M. Brewer. : 

The Hillgrove and Armidale Electrical Corporation is winding up 
voluntarily, with Mr. S. W. Money, 19, Broad Street Avenue, E. O., 
as liquidator. 

The Electric Laundry Co., Ltd., meets at 57, Moorgate Street, 


. E.C., on April 26th, to hear an account of the winding up from the 


liquidator (Mr. W. H. Chantry.) 

A meeting of Electric Lighting Boards, Lid, is to be held at 13, 
Basingball Street, E.O., on April 27th, to hear an account of the 
winding up from the liquidators, Mesars. S. Greer and W. Н. Pannell. 

Messrs. G. C. Ching, Н. G. Kettle and C. J. Edwards (Kettle and 
Co., electrical engineers, of Ipswich) have dissolved partnership. 
Mr. Kettle will carry on the business of ап electrical engineer at 
24, Lower Brook Street, Ipswich, under the :tyle of H. G. Kettle 
and Co. 


Improved Patent Terminal.—We have received from 
Messrs. Flitton & Coombs, of Caroline Street, 8. E., А sample of 
“ Middleton's patent terminal or coupling" for cables; this is con- 
structed in the form of two grooved claws or washers, held together 
by. & bolt and nut, and is intended to obviate the necessity of 
sweating eyes on cable ends. Three or four cables can be gripped 
in one terminal, so that it becomes а coupling. The device is also 
suitable for use as a dynamo or transformer terminal. 


Catalogues and Lists.—The GENERAL ELECTRIC Co., 
Lrp., 71, Queen Victoria Street, E C., have issued another progress 
sheet," showing several new línes, including а lampholder with 
locking device, electric tail lamp for automobiles and cycles, keat- 
ing accessories, &c. They have also sent us a booklet relating to the 
“ Robertson " “ Wytelite " lamps. 

Mrxssns. Leymann Banos, Hampsbire Works, Station Road, 
Walthamstow, E., have sent us one of their new price lists of 
aps ier plates, dies, &c., to British Association standard screw 
t 


From Messrs. CLARK, OHa»MAN & Co., LTD., Gateshead-on- 
Tyne, we have received a well-illustrated and descriptive list of 
their electric winches, capstans and haulage gears. This list should 

rove of much interest to railway and ship engineers and the like. 

be machinery dealt with is eminently suitable for installation 
aboard ship for warping, discharging, &c., and we notice a very 
compact machine which Messrs. Clarke, Chapman supply for ash- 
lifting from the stokehold, dealing with mail matter from the hold, 
&c. The motor is shunt-wound and runs constantly. The barrel is 
loose on the shaft, and when required. to hoist, the clutch lever is 
raised ; this brings the friction oone into gear. The load is held on 
an automatic self-holding brake. Tho reduction gear between the 
motor and barrel is obtained by means of one set of worm gear. 
The capacity is 4 B. H. p., lifting 8 owt. at 100 ft. per minute. 
Among others a 15-B. H. P. semi-portable single-speed winob, ard a 
50-В.Н.Р. slipway two-speed winch, are also shown. 

А new and comprehensive brochure has come to hand from the 
М№авивт ELECTRIC Ілант, Lro., 82, Victoria Street, S.W., which deals 
very fully with all types of the Nernst lamp and its accesecries. A 
brief description of the lamp is given and also some special points in 
regard to voltage, supply, &c. Tables of candle-powers for types 
^B," “D,” and A" and “ Brilliant” are included. 

Mxssns. Dyas & Sons, LTD., 146—147, Hcunsditch, E.C., 
have sent us a catalogue which fally describes the “ Wirt" brushes 
for dynamos and motors, for which the company are the sole licensees 
in this country. From the same firm we have also received a leaflet 
relating to the Wirt” jointless rheostats and theatre-dimmers. 

A catalogue has come to hand from Mzssnas. Мост, & Co., 76—78, 
York Street, Westminster, B.W., which deals very fally with their 
tachometer and tachographs and accessories in the way of 
pulleys, couplings, &c.; various technical points regarding types 
and sizes are also given, and anyone interested in these instruments 
should apply for a copy of this list. 

The WonaTBINGTON Pomp Co., LTD., 153, Queen Victoria Street, 
E.C., have sent us a pamphlet illustrating and describing their well- 
known types of barometric jet condensers, with pumping machinery 
required therewith. Р 

Messrs. J. BUTLER & Co., Victoria Iron Works, Halifax, Yorks, 
have sent us a very nicely got-up cloth-bound catalogue, which 
illustrates and treats fully with the company's various machine 
tools. Engine and machine builders, ship engineers, tramcar builders, 
boiler makers, &c., should note this fact. 

From Mrsszs. GBEEN & Boutpina, LTD., 28, Ncw Bridge Street, 
E.C., we have received a pamphlet dealing with the “ Buffalo” 
automatic injectors, jet pump, the Buffalo Югр!ех” boiler-tube 
scraper, steam indicators, calorimeters, valves, &. 

From the ELROTRIOAL Co., LTD., 121—135, Cia Cross Road 
W.O., we have received price sheets of their projector Nernst lamp, 
wall sockets and plugs and change-over” concentric sockets. 
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Mussns. Lassen & Hyort, 52, Queen Victoria Street, E. O., have 


forwarded a copy of their latest catalogue béaring upon the Brann- 
Lowener patent automatic water-softener and chemical grease 
extractor. It is very nicely got up, containg many good illustrations, 
& large list of companies and authoritics using the firm's apparatus, 
and some testimonials, together with a general description of the 
plant itself, Р 
. MESSRS. CHAMBEBLAIN & Ноокнам, LTD, Solar Works, New 
Bartholomew Street, Birmingham, bava sent us a copy of their new 
catalogue. It is bound in a handy file, and contains much of 
interest concerning the firm's well-known electricity meters, and is 
well illustrated. In Section A а list of central stations is given where 
C. & Н. meters are used. In Section D information is given 
regarding battery meters, and a new case in which the company is 
putting the meters, for attaching to switchboards. А new watt- 
hour-meter for traction switchboards is also illustrated; it isa 
modification of their ampsre-hour type, with the permanent magnet 
driving field replaced by an electro-magnet; the former magnet 
being still retained for the brake. The advantages claimed for 
this meter are:—The absence of а commu'ator; it is not affected 
by stray fields, neighbouring conductors or short circuits; there 
16 no wear on pivots, and no shunt running. For these reasons, 
the instrument is claimed to be a great improvement on the typé 
hitherto employ ed for traction work. 


LIGHTING AND POWER NOTES. 


Australia.—CrARnEMONT, W.A.— The recently com- 
р municipal electric lighting scheme was formally opened on 

ebruary 22nd, the light being switched on by the Mayoress. The 
plant comprises two Babcock & Wilcox boilers, each capable of 
evaporating 2,610 lb. of water per hour, fitted with superheaters, and 
also two Blake horizontal direct-acting pumps. The generating 
plant comprises two Willans engines direct-coupled to E. C. C. 
shunt-wound multipolar dynamos, each of 50 ку. capacity at 
460 volts with a speed of 460 r.p.m., and also two E. O. C. balancers, 


The switchboard consists of four panels of enamelled slate, and is. 


equipped with Messrs. Everett, Edgoumbe & Co.s moving - coil 
instruments; each generator is protected by one of Messrs. Dorman 
and Smith's grip-contact circuit-breakers. Energy is distributed on 
the three-wire system by overhead mains carried on Hemedorf porce- 
lain double-shed insulators; the poles are of Jarrah, 30 ft. high. 
The streets aro lit by 175 incandescent lamps, each 32 C.., the 
lamps employed being of the new double spiral filament pattern, 
made by the Sterling Electric Co. The entire installation was 
carried out by Messrs. W. H. Kidston & Co. (formerly Messrs. 
J. Barrie Johnston & Co.), of Perth. under the supervision of their 
engineer, Mr. E. L. Webb, and to the specification of Mr. Rowley, the 
Council's consulting engineer. Private consumers are supplied by 
meter at a fiat rate of 7d. per unit. Mr. F. Wilkinson is the 
municipa: electrical engineer. The total amount raised by loan by 
tbe Council for E.L. purposes was £7,000, of which about £6,000 has 
been expended on the plant and mains, the balance being held in 
reserveas а nucleus to provide for extensions, provision for which 
has been made in laying out the building. 
. Bxpsav (N.8.W.).— Votes have been taken in the suburbs of 
Glebe апа Balmain in regard to their respective Councilg proceed- 
ing with an electric lighting scheme for the districts; in the 
former it was negatived, and in the latter the voting was in the 
affirmative. 

Advice is to hand from Sydney, to the effect that judgement has 
been given in the proceedings taken against the Lord Mayor (Alder- 
man Taylor) for being, as alleged, interested in certain electrical 
contracts for the city which were carried out by Messrs. Henley's 
Telegraph Works Co., Ltd. It was held that the facte showed 
‘nothing more than ordinary business transactions. Alderman 
Taylor had supplied timber to the company, but it was of no conse- 
quence what they did with it. They could use it for a contract 
with the Council or for any other purpose. 

BBrsSBANE. —From the Australian Mining Standard we note tbat 
the business hitterto carried on by the Brisbane () Blectric Supply 
Oo., Ltd., bas teen banded over to the City Electric Light Oo., 
Ltd., the neces ary sanction having been obtained from the Govern- 
ment to the tian fer of the orders. These orders embrace the most 
important businc:s area of the city, and have a tenure of 42 years. 
The new compary is practically identical in personnel with the old 
company, but has been organised on a stronger financial basis, and 
in keeping with the valuations made in connection with the negotia- 
tions between the Lrisbane City Council and the old company. It 
is anticipated that rapid extensions will be made in laying mains. 
The new company Las ап authorised capital of £100,000 in £1 
shares, of whica 60,000 have been issued; 20,000 of them are 6 per 
cent. preference shares. 

Sypnzgy.—The E.L. Committee has recommended the С.С, to 
rescind a resolution recently passed againet the extension of the 
electric light outside city boundaries. 

In response to a request from а large body of intending con- 
sumers, the E.L. Committee has also recommended mains extensions 
to Pearl Btreet, in order that a large section of Surry Hills might 
be served with light and power. Mr. Rooke, the engineer, in 


reporting upon the proposal, stated that the necessary expenditure 


would b. £3,500, of which sum £800 had already been authorised, 
во that the actual extra outlay would approximately £2,700. In this 


ES 


was included the cost of erecting a sub-station. By the extension 
to Pearl Street about 56 gas lamps would be dispensed with, whilst 
the revenue would be, roughly, £1,000 per year. 


Bexley.—The U.D.C. has adopted a new scheme for 
assisted wiring for the E.L. in shops and houses, the terms, being 


as under:— | 
Deposit (not 
Equal quarterly instalments 


rejurned) on 
Cost of acceptance spread over— 
installation. of order. 1 year 2 years. 8 years. 
£5 £0 10 £1 5 £0 12 6 £0 8 4 
6 0 19 1 10 015 0 010 O0 
7 0 14 115 017 6 011 8 
8 0 16 2 0 100 018 4 
9 0 18 2 5 12 6 015 O0 
10 1,0 2 10 160 016 8 
11 1,2 9 15 176 018 4 
19 1 4 8 0 110 0 10 0 


Lamps are not included in the estimated cost of installation, but 
can be purchased from the E.L. department. The work of wiring is 
to be put out by contract. | 


Birkdale.—The arrangement by which the Lighting Co. 
fit up house and shop installations free of charge, has been found to 
work very satisfactorily, 


Boston (Lincs.).—With reference to the application of 
the T.C. for a loan of £20,000 for E.L. purposes, the L.G.B. has 
written to the town clerk making various suggestions and recom- 
mending the appointment of ап electrical engineer. 


Burnley.—The Corporation Electricity Committee has 
recommended the T.O. to apply to the L.G.B. for a loan of £6,105 
for nd provision of a 500-xw. steam generator for the electricity 
works. | 


Dewsbury.— This year, £1,000 is being transferred from 
the profits of the Corporation's electricity department towards the 
relief of the rates. | | 


Enniscorthy Asylum. — The scheme for supplying 
electrical energy for pur and lighting to the Asylum, which has 
been recently completed is as follows. A mill situated on the 
River Boro, 14 miles distant, has been made use of as а gene 
Station. The plant comprises an iron water-wheel, 24 ft. diameter 
X 20 ft. wide, having a capacity of about 120 н.р, ona 14-ft. head 
of water. It revolves three times per minute, driving a counter-shaft 
at 48 r.p.m., this driving the generator by а rope drive. The gene- 
rator was specially designed to allow for the great variation in speed 
caused by the varying head of water at high and low tide. It has 
а capacity of 60 xw. at 350 r.p.m., with a speed variation of 15 per 
cent., and supplies current at 600—680 volts, the drop on the over- 
head conductors being 80 volte. This set is regulated from the Asylum 
board. All the conductors are carried on steel poles 31 ft. high, 
with the exception of the two on the banks of the River Slaney, 
which are 50 ft. 4 motor-transformer is installed at the 
Asylum, for reducing the pressure to 200 volts and 280 volts for 
charging the battery. The total water supply for the Asylam is 
supplied by electric motor pumps, and also the feed water to the 
heating boilers, and the laundry is driven by electricity; the power 
required being about 20 н.р. A reserve electric pump and a well 
have been provided near the River Slaney, and in the event of fire, 
a supply can be pumped direct from the river. The buildings are 
wired for 780 lights, equivalent to 40 H.P., and an extra 25-H.P. is 
required for pumping and power. The following firms carried out 
the work:—Mesers. Thomas Parker, Ltd., dynamos; British 
Insulated and Helsby Cable Co., overhead mains; British Westing- 
house Co., motor pumps in Asylum; Messrs. Pflager & Oo., accumu- 
lators; Messrs. Kennan and Sons, Dablin, electric river pump; 
Messrs. Thompson, Kinsella and Jones, Dablin, counter-shafting. 
A compound condensing engine is'also installed at the Mill, with a 
Lancashire boiler and Green economiser asa standby; these can 
be worked in conjunction with the water-wheel if desired. 


Electric Power on Board Ship.— We learn from the 
Shipping World that on the new triple-screw turbine yacht Albion, 
which has just left Messrs. Swan, Hunter & Wigham Richardson's 
yard at Newcastle, where she has been built for SirGeo. Newnes, 
electrical power is to be employed for all auxiliary purposes; cable 
windlasses, steering gear, boat hoists, ventilating fans, &c. The 
generators are in duplicate, and are driven by turbines. The com- 
bination of the sets and motors is slightly heavier than the com- 
bined weights of separate steam engines to individually drive the 
auxiliaries, but the great efficiency and economy derived by the use 
of electrical power in comparison with that of steam supplied 
through long lengths of piping, justifies its adoption; the little 
extra weight, in comparison, is of no ponsequence. 


Erith.—The U.D.C. has received from the L.G.B. 
sanction to raise a loan of £19,878 for E.L. purposes. 


Exeter.—At a City Council meeting last week, an allega- 
tion was made against one of the members, Mr. F. T. Depree (cbair- 
man of directors of Willey & Co., Ltd., lighting engineers, Exeter). 
During the discussion on the machinery of tne new station, Mr. 
Munro objected to Mr. Depree speaking upon the matter, as 
his firm were interested as sub-contractors. He protested against a 
gentleman using hie position upon the Committee and upon the 
Council, to further his own interest. Mr. Depree, however, stated 
that the whole of the transactions were completed before he became 
a member of the firm, and that he never had an opportunity of 
exercising a vote either in the Council or in conneotion with the 
..mpany as,regards the matter of the contracts. 
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Frome.—A L.G.B. inquiry was held on March 21st, 
relative to the U.D.C 's application for a loan of £7,030 for electric 
lighting purposes. The amount is made up as follows :—Additional 
lamp-posts, £230; deficit on original contract, £1,483; increasing 
size of original engines, £551; new engine, dynamo, boiler and 
and pipe work, £4,150; meters, &c., £316; engineering expenses 
and contingencies, £400. There was no opposition. 


Hanley.—The T.C. on Friday decided to grant £1,150 


from the profits of the electric lighting undertaking in relief of the 
rates, 


Hemsworth.—A local company is being formed with 


the object of securing a supply of electricity for the town, and already 
between 200 to 300 shares have been taken up. 


Ilford.—A formal opening ceremony in connection with 
further extensions to the plant at the U.D.C. electricity works took 
place on Thursday last week, amid a large gathering. The chairman 
of the Lighting Committee called проп Mr. A. Н. Shaw, the Council's 
electrical engineer, to give a description of the undertaking, and 
afterwards invited the chairman of the Council, Councillor R Stroud, 
J.P., to declare the extensions open, and to start up the new generat- 
ing set that had been installed. Mr. A. H. Shaw commented upon 
the progress of the undertaking, and stated that he did not believe 
that any large power company could supply energy cheaper than the 
Council will be able to do. The price at present ів 6d. and 2d., Brigh- 
ton system, one hour, or 44d. per unit, flat rate, and a reduction on 
these prices will shortly be made. Since we described the Ilford station 
in June, 1901, very rapid progress has been made in the under- 
taking. The total capacity of the plant at that date was 300 xw. 
In 1908 two 550.xw. sets, by Meesrs. Dick, Kerr & Co, were 
erected, when the supply of energy to the tramways was started ; 
at the same time two additional dry-back marine type boilers, by 
Messrs. J. Fraser & Sons, were also installed. To cope with the 
increasing demand, the Council resolved in December, 1903, to pro- 
ceed with further extensions, and in the following July the L. d. B. 
sanction to a loan of £41,693 was obtained to carry out the work. 
Specifications for the new plant were prepared by Mr. A. H. 
Shaw, and the work of erection had been carried out 
under his supervision. These new extensions comprise one 1,000-x w. 
multipolar Westinghouse p.c. generator, direct-coupled to a triple- 
expansion condensing engine of 1,600 H.P., supplied by Messrs. 
Belliss & Morcom, Ltd., and designed to give 2,000 amperes at 500 
volts, with a speed of 200 r.p.m., a eurface condenser of a capacity of 
27,000 lb. of steam per hour, with a Holden & Brooke grease 
separstor, motor-driven air and circulating pumps, and Zschocke 
cooling tower. The whole of this latter plant was supplied and 
erected by Messrs. W. Н. Allen, Son & Co., Ltd., and is similar to 
that supplied by tbem in 1903. The pipework is so arranged that 
either condensing plant may be used in connection with either 
cooling tower, and also so that either condenser may be used in con- 
nection with the new engines, or with tbe main exhaust of the 
smaller engines. Provision is made for running any or all the engines 
with exhaust to atmosphere. The extension switchboard panels 
for use in connection with the new plant, together with all ivstru- 
ments and cables, have been supplied by Messre. Kelvin & James 
White, Ltd., and also the works distributing board, from which 
independent circuits sre run to all suxiliary plant, enabling the 
power taken by each machine to be separately measured. The 
British Westinghouse Electric and Manufacturing Co., Ltd, have 
also supplied a balancer set with switchboard for same, and a 
reversible booster and board for use in connection with the battery 
on traction load, by which it is anticipated a considerable saving 
will be effected. Messrs. Lassen & Hjort have provided a water- 
purifying plant, which has been erected in the yard adjoining the 
engine room. The extensions to the engine room and switchboard 
gallery have been ‘carried out to the designs of the Council's 
surveyor, Mr. Н. Shaw. An Ados" CO, recorder has also been 
installed in the boiler house. 


Kingston.—4A loan of £4,000, being partof the £15,650 
authorised by the L.G.B., is about to be obtained by the T.C. It 
has been resolved to make a charge of 7d. per unit for energy cor- 
sumed through penny-in-the-slot meters. 


Lancaster.—The Electricity Committee has decided to 
grant discount to motor owners, rangirg from 5 per cent. where the 
amounts are under £5 per quarterto 20 per cent. where the account 
exceeds £20. The L. & N. W. R. Co. have asked for a supply of 
energy to be laid to their new works in Lune Road. The cables 
for this will cost £690, and the Corporstion hae agreed to comply 
with the request on condition that the value of the energy used is up 
to 15 per cent. of the outlay. It has been decided to lay a new 
feeder cable to Meeting House Lane Bridge at a cost of £995. 


London.—Sovutuwark.—The В, of T. has transmitted 
to the B.C. the description of an additional system proposed to be 
adopted for the supply of energy by the London Electric Supply 
Corporation under their orders of 1889, 1890 and 1897 respectively. 
The Board intimates that it proposes to appove the system, and also 
to give its sanction to а scheme by the undertakers to connect part 
of their electrical circuits with earth. The communication is to be 
considered by a committee of the B.C. The E.L. Committee 
reported having had under consideration a letter from the County 
of London Electric Bupply Co., Ltd., offering to supply the Council 
with energy at 2d. per unit for street lighting. This proposition, 
the Committee deaired to point out, did not include attendance, 
trimming, repaire, &c. moreover, they were advised by the 
engiacer that should the Council be in favour of further adopting 
eleatricity for street lighting, it could be profitably undertaken by 
the electricity department on the same terms, provided that the 


present system was extended to about 200 arcs, or the equivalent in 
side street lamps. The Committee bad decided that no action 
should be taken on the letter. 

WaxpsworTtH.— Replying to the second letter from the B.C. on 
the subject of the audit of the accounts of the Wandsworth elec- 
tric lighting undertaking, the B. of T' states it must adhere to its 
p decision that it is not prepared to make any regulations 

the manner indicated. 

CaMBERWELL.—The Public Health Committee has accepted an 
offer from the County of London Electric Bupply Co., Ltd., to 

rovide a stand-by supply of electric light to the Old Kent Road 

ths, at the rate of 34d. per unit, on the condition that no gas lights 

for illuminating purposes are to be installed, except in the wash- 
houre portion of the building. 

MABYLEBONB.—4A letter was published in the Рай Mall Gazette 
recently, signed by Some Marylebone Ratepayers,” strongly 
opposing the suggestion of the B.C. to increase the pressure of 
supply from 100 volts to 240 volts, and to charge consumers on the 
maximum demand system. 


Long Eaton.—A L.G.B. inquiry was held recently into 
the application of the T.C. to borrow £5,500 for E.L. purposes. 


Macclestield.— As a result of the visit of a deputation to 
the Board of Trade, the E.L. order, which Mesars. Foote and Milne 
had atked to be revoked, has been extended until the end of 
December next. The Council bas already been advised by an 
expert that a scheme costing 414, COO could be undertaken with 
every prospect of success. 


Newark.—At a meeting of the U.D.C. on Monday, it 
was reported that, provided it could be shown that the company 
had entered into a contract by which a supply of current would be 
available by December 31st next, a new agreement would be entered 
into with the Notts and Derbyshire E.L. Co. 


pointed a Committee of Investigation into the alleged excessive 
charges for public gas and electric lighting inthe city. Meanwhile 
the Mayor, Col. G. B. McClellan, bas given instructions that the 
offers received on March 15th from the local lighting companies 
should be rejected, on the ground that there had been no material 
reduction of the rates quoted. The City Council is proceeding with 
the initial plans for a municipal plant, and the appropriation for a 
site has been passed unanimously, the amount allotted being 
£120,000. The New York Edison Co. has offered to reduce its 
rates from $146 to $120 for conduit-wired 2,000-C. p. arc lampe, and 
corresponding reductions on other kinds of lamps. 


Pembroke (Dublin).— The sanction of the L.G.B. to 
the issuing of township redeemable stock for various sums of money 
is to be obtained, among which amounts is one for £25,000 for the 
extensions to the E.L. system. 


Shropshire and Worcestersbire Power Scheme.— 
The Midland Electric Corporation for Power Distribution bas with- 
drawn its opposition to the Shropshire and Worcestersbire Electric 
Power Bill. 


South Africa.— Zeaconsfield, C.C.—From the beard of 
Trade Journal we learn that the T.C. has decided to apply to the 
Cape Parliament for a prov. order to construct an electricity works 
within its district and to supply energy for lighting, power and 
traction. 


Саре Town.—It is propcsed by the Harbour Board Commistion. 


to spend anotber £60,000 for additional electric cranes. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The city surveyor (Mr. H. A. Cutler) recently 
reported that the carriage-way under the Great Northern Railway 
bridge at Bridge End could be lowered sufficiently to allow of 
double-decked electric tramcars passing underneath, but not enongh 
to permit of canopy tops. | 

Applications made by sub-contractors for modifications in the 
terms of the contracts for tramcars and boilers respectively were 
received from the principal contracters, but these were declined, 
the Committee expressing their determination to have no variations. 

A letter was received from the B. E. T. Co., intimating thai 
they would be prepared to take а supply of current ot 
at least 150,000 units per annum for the Cavehil and 
Whbitewell tramways, and suggesting s method of fixing 
the price. It was decided to inform the company that the 
Committee would themselves fix the price, and the electrical 
engineer (Mr. McCowen) was instructed to report on the matter. 


Coventry.—Lieut.-Col. Yorke made, on 21st inst., ; 
Board of Trade inspection of the electric tramways extensions 0 
the Coventry and District Electric Tramway Co. 


Electric Railways,—In the House of Commons on 11 5 
inst., Mr. Weir asked the Secretary to the Board of Trade if he 
would state the number of level croesings onthe electrified pr 
of the Lancashire and Yorkshire and North-Eastern Railways, 2 
the nature of the steps taken to warn and protect the public Qa 
accidente through contact with the electrically-charged rail. л 
Bonar Law, in reply, said that on the electrically-equipped pn d 
of the Lancashire and Yorkshire Railway there are 19 public 
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$3 private level crossings, and on the similar portion of the North- 
Eastern Railway the numbers are 18 and 29. Both railway com- 
panies state that the electric current is not carried over the 
crossings by means of a charged rail, but by a cable connecting with 
the “live” rail on either side of the crossing, and the ends of the 
rail are protected with non-conducting material. The companies 
also state that warning boards are fixed at the crossings. 


German High-Speed Railways.—The Berlin corre- 
spondent of the Evening Standard reporta that the Minister of 
Railways has presented a report to the Prussian Diet on high-speed 
electric trains. He states that such trains will probably be running 
in the near future for passenger traffic between t centres of 
population situated near each other. At present, high-speed electric 
railways are only practicable for short distances, апа to introduce 
them for long distances would necessitate the complete reconstruc- 
tion of existing lines, the improvement of the permanent way and 
the removal of all curves with a radius of less than 2,000 yds. Two 
plans for a high-speed electric railway between Berlin and Ham- 
burg have been submitted to the Minister. One provides for a 
single line, at an estimated cost of £3,750,000. In the other which 

rovides for a double line, the cost is reckoned at £8,000,000. In 
th plans it is proposed that the electric trains should run between 
Berlin and Hamburg without stopping, at an approximate speed of 
90 miles an дош The Minister of Railways adds that there would 
be great technical difficulties to overcome before this project could 
be realised. It would hardly be compatible with publio safety, he 
thinks, to have points on a line on which such a speed was main- 
tained ; while, on the other hand, the sbsence of sidings for so long 
a distance would frequently give rise to great inconvenienoe. 


Italy.—The authorities of the province of Rome propose 
constructing an electric railway connecting Rome with Civita- 
Castellena. 

The Municipal Oouncil of Venice has decided to purchase a 
number of electric sloops to be employed on the canals of the town. 

The Adriatic Railway Co. intend constructing .an electric line 
from Ohiasso to Oowe and Chiavenna. 


Kidderminster.—At the meeting of the T.C. on March 
22nd, a letter was received from the Kidderminster and District 
Electric Traction Co., intimating that unless permission were given 
for the trams to run through the Bull Ring it would be impossible 
to work the proposed line to Bewdley either efficiently or profitably. 
The T.C., considering that it would cost £10,000 to widen the Ball 
Ring for tramway traffic, decided to take no action in the matter. 


Liverpool.—The report on the working of the tramways 
for last year has just been issued by Mr. C. R. Bellamy, general 
manager. The number of cars fitted with top covers, and in service, 
is given as 317 out of а total of 350 which ате to be fitted. Ав 
showing the effect of the top covers, it is stated that the average 
maximum number of cars in service during 1904 was 398 as against 
407 їп 1903, yet the psssengers carried increased by 3,585,429. 
Six fatalities only bad occurred in connection with the tramways 
during the year, while the number of persons who met their death 
through vebicles in Liverpool last year was 30. The ratio of fatal 
accidents to passengers carried was 1 in 19,440,444, as compared 
with fatalities on railways of 1 in 1,030.917. The cost of main- 
tenance had decreased from £8,955 in 1901 to £4,809 in 1904. The 
total electrical energy ueed during the year for haulage and lighting 
of cars was 18,979,133 unite, and 1,066,496 units in Bootle, a total of 
20,045,629, as against 17,978,718 units for 1903, an increase of 11:49 

cent. The passengers carried numbered 116,642,663, the mileage 
run was 12, 166.419 miles, and the receipts were £540,850, as cow- 
pared with 113,057,234 passengers, 11,734,838 miles, and £524,468 
in receipts in 1903. 


Liverpool and Southport Electric Railway.—As 
showing the great increase of traffic on the Liverpool-Southport 
Railway, the electrification of which was inaugurated 12 months ago, 
it may be stated that for the month of December last there was an 
increase in the number of passengers on this line over the previous 
December, of 104,000. This week the fall complement of 12 sets of 
electric trains has been in operation and steam trains have been 
entirely discarded, so far зв the Southport section ів concerned. At 
the present time about 80 electric trains arrive at Southport daily 
and the same number leave for Liverpool, making 160, as compared 
with about 90 when the service was worked by steam. 


London.— On 24th inst. five drivers in the service of the 
L.0.0. were summoned at the South-Western Police Court for 
driving their electric cars along tbe south side of Clapham Common 
at a greater speed than 12 miles an hour, The complainants were 
the London Omnibus Owners’ Federation. Mr. Rowsell argued on 
behalf of the Council that the section of the Act did not make 
individual drivers liable, but was aimed at those by whom the men 
were employed. The prosecution was rather a persecution arising 
from the petty jealousies of omnibus proprietors. He ridiculed the 
suggestion that it had been tsken in the interests of the public. 
The magistrate imposed on each defendant a nominal penalty of 
10s., but refused special costs. 

Drrrronp.— The B.C. on Tuesday resolved to press upon the L. C. C. 
the necessity of a direct tramway service between Deptford and 
Vauxhall. 

WanpswortH.—The B. of T. is to be asked by the B.C. to 
nominate a referee to settle а difference which has ariten with the 
LO.O, on the question of tramway feeder pillars. The B.C, 


demands that certain pillars on the Olapham—Tooting line be 


removed. This the L.O.C. refuses to do unless permitted to replace 


them by others of а smaller type. 

On Monday evening an electric car, while descending a steep 
hill, left the track at Wood Green and collided with a wall No 
one was hurt. It is said that a trolley pole left the wire, and the 
brakes failed to act. 


Metropolitan District Railway.—The District Rail- 
way Co. ran one of their new trains on Tuesday morning on a trial 
trip over the line from Mill Hill Park station, on the Ealing 
extension, to Whitechapel, vid Hammersmith, Earl's Court, Victoria, 
and Westminster to the City, and through to the East-end, thus 
completing the trials over the whole of the Inner Circle. 


Rio de Janeiro.—The Rio de Janeiro Tramway, Light 
and Power Co. has been formed with a capital of £5,000,000. 
Among those financially interested in the new company are бїт 
William van Horne, of Montreal, and William MacKensie and 
E. В. Wood, of Toronto, together with а number of New Yorkers. 
The company has a concession which gives it the exclusive right to 
transmit to the city of Rio de Janeiro electrical energy developed 
from water-power. The company has ordered half a million 
sd of conduit from the Standard Vitrified Conduit Co., of New 

ork. 


South Shields.—After another delay of several weeks 
duration, the T.C. is back agsin to the position of going on with 
the tramways, the latest delay being due to the raising of the ques- 
tion whether or not ’buses were preferable to tramways. The matter 
was discussed, a deputation being appointed to visit various towns 
where they were in use, aud report on the applicability of the system 
to the Tyneside borougb. On the 22nd inst. the T.C. met, and 
decided to pursue the scheme of tramways with which it has been 


dallying so long. The minute of the deputation was :—" At а meet- | 


ing on the 20th inst. the reports of the borough engineer and sur- 
veyor and electrical engineer in regard to the visite of the deputa- 
tion to Birmingham, London, Eastbourne and Hastings were read. 
The deputation recommend that the reports as now altered be 
approved and submitted to the Tramways Committee ; and (2) that 
as, in their opinion, the motor-'bus service is unreliable, the smell 
of petrol is bighly objectionable, the vibration excessive and dis- 
comforting to passengers, the shocks at periods of stopping, start- 
ing and changing of speeds severe and objectionable; and, 
farther, as no reliable data are obtainable as to the working 
costs of the motor-buses owing to the very short period 
they have been in use, but that everything tends to show 
that such working costs are high, and in excess of electric 
tramcar service, the deputation cannot recommend the Tramways 
Committee to adopt a motor-’bus service for this borough.” This 
report was considered by the Tramways Committee, and although 
attempts were made to effect changes in it by the supporters of the 
"bus suggestion, it was carried in its entirety, and forwarded to the 
Council for consideration. The matter was the subject of a very long 
discussion. Councillor Grant, in moving the adoption of the report, 
eaid the deputation had seen aud inspected motor-’buses of various 
types at the places they had visited, and some of them they had 
found good, some bad and some indifferent. In the opinion of the 
deputation the streets of South Bhields were not adapted to 'buses, 
and if the latter were adopted it would cost £55,000 to adapt the 
streets. Councillor J. W. Henderson seconded the report. He said 
that the capital сою of the motor-'bus system was equal to, if it 
did not exceed, the cost of the tramcar system. They would require 
at South Shields 30 "buses at £850 each, making £25,500, street 
works in the way of paving were estimated at £55,000, street 
lowering under bridges £6,255, setting back kerbs £2,250, 
alterations to tramway stables £1,000, Outhbert and Frederick 
Btreets works £19,C00, and Fowler Street works £20,000, making 
a grand total of £129,000. Ald. R. Readhead opposed the 
motion, and contended that the decision of the Committee was 
entirely antagonistic to the reports of the officials. Every bus that 
the deputation travelled upon was of foreign make except one. 
The only perfect car upon which they travelled was the Wolseley,“ 
which they saw in Birmingham. He was so ratisüed with it, that 
he there апа then made an offer forit. If they accepted bis terms he 
would have the 'bus running on the streets of South Shields. He was 
во much in earnest that һе would do it, and he was not afraid of the 
cost. He suggested that the matter should go back. Some dis- 
cussion followed as to tbe deputation system, which was oondemned 
by various speakers, and when a vote was taken the Committee's 
report was carried by 24 votes to 6. i 


Tasmania. — Messrs. Milnes-Daimler, Ltd., have lately 
shipped a double-deck petrol motor- omnibus to the Hobart Electric 
Tramways Co., Ltd. 


West Ham.— It was reported at the Corporation meeting 
on Tuesday, that the treasurer, in framiog his estimates for the 
coming year, had made provision for an anticipated deficiency 
of £2,000 on the working of the electric lighting undertaking. 
£8,010 had been contributed from the profits of the tramways 
undertaking for the relief of the rates for the current year. With 
respect to the estimate for the coming 12 months, he bad been 
obliged to postpone making same until Heptember, owing to the 
uncertainty as to the dates on which the lines now being electrified 
would be completed, the period the cara will be running, together 
with the increased capital charges, This report was adopted. : 
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‚ TELEGRAPH AND TELEPHONE NOTES. 


Telephony.—Mr. Herbert Laws Webb has been delivering 
a series of Cantor lectures on this subject before the Society of Arts. 
The third of the series was delivered on Monday evening last, when 
Mr. Webb dealt with the evolution of the telephone exchange, 
showing the early use of divided switohb>ards with electro-magnetic 
signals, and the use of the Law system to svoid using signals. Bub- 
sequent steps in the evolution of the switchboard described dealt 
with the series magneto multiple board, showing the defects of the 
series contacts and the bad electrical features; then tbe bridging 
board, which gave в balanced metallic circuit and 5 
restored indicators; and finally the modern common battery i 
with lamp signals and double supervision. The lecture was illus- 
trated by a larg» number of slides, showing the different types of 
switchboard, and illustrating the improvements in both electrical 
and mechanical design, illustrating the different stages of construc- 
tion of large telephone exchanges, and illustrating the requirements 
of а modern telephone building, which nowadays really houses 
а power plant on a small scale. Tae lecture was farther illustrated 
by moving slides, throwing the shadows of actual apparatus on the 
screen, These slides showed the working of plugs and jacks of 
different types, ringiug and listening keys, arresters and heat coils, 
and one slide showed the work of the line and cut-off relay of the 
common battery system, being worked from a telephone on the 
lecture table. The final illustration was a set of moving pictures of 
the London Wall Excbange of the National Telephone Co., which 
were taken in the middle of last week by the British Mutoscope and 
Biograph Oo., and were a great success They illustrated very 
strikingly the active work which goes on in а large city telephone 
exchange in the middle of the day. Thie is the first time that 
moving pictures of a working telephone exchange have been shown, 
and tbey were highly appreciated by the audience. Working 


installations of the three principal types of switchboard which illus- 


trate the development of the telephone exchange, namely, the series 

board with hand-restored drops, the bridging board with automatic- 

ally restored drops, and the common battery board with automatic 

. were shown in operation by the kind ne es of the Western 
o Co. 


The Telephone Agreement. — In the House of 
Commons the other day, Мг. W. W. Rutherford asked the Postmaster- 
General whether he could, and would, arrange in the agreement 
with the National Telephone Oo. that until the transfer to the 
Government the requirements and plant shall be purchased exclu- 
sively from British manufacturers, so far as British manufacturers 
are able to supply the same, these requirements being upwards of 
£250,000 per annum. The Postmaster-General, in reply, said it was 
not open to him to modify the agreement in any respect. The 
ME ше been made, and it was now subject to theapproval of 

en 


Telegraphists’ Wages.—Mr. Chamberlain is to receive 
a deputation of Midland telegraph clerks with reference to the 
report of the Bradford Committee on Post Office wages. He has, 
however, informed them that he cannot admit that the profite 
accruing from the working of the Post Office ought to ba any 
criterion of the wages paid. These profits are really made out 
of business done by the public, and are in the nature of taxation, 
which should go to the Exchequer and relieve taxation generally.” 


Telegraphic Interruptions and Repairs :— 


OABLES, INTERRUPTED, REPAIRED, 
ee Aug. 26, 1901 ee ee 


Bt. Lucis- BO oe ee ee ө „ Ma 1903 ео ee 
Ca sone PERRO ee ee He „ А Аз 1908 .. ee 
Reissa-Issa (Yemen) Camaran  .. m m ER 29, 1909 .. ee 
тагата Ма; se ee ee ee 15 ето ee е9 
v е ee oe es Реб, ee . 
. Closed { Port око Сак se 5. I. Mar. 9,1904 .. .. 
Paramaribo-Cayenne ee ee ee ее ео Гер. 25, 1905 ee Mar. 23 
Jamaica-Colon .. m i es Jan. 5, 1905 


Triest - Corfu у" i : ex 

LANDLINES, 
Puerto-Barrios .. T ee 
Kertch-Soutehoum we ee 
Bhamo route beyond Tali .. ae T 
Newfoundland—all places in the interior 
Indo-European ee ee ee ee ee 
Rome-Pera ee ee 


.. Mar. 23, 1905 .. Mar. 28 


eo ae ee July 28,1 
ae Be 


.. Jan. 16, 1905 .. 
ee Feb. 10, 1905 ео oe 
.. . Mar. 25, 1905 .. Mar. 96 
.. Mar. 22, 1905 e 


Underground Cables.—Thbe Post Office telegraph cable 
from London is on the eve of completion as far as Carlisle, and in 
the course of the пех! fiaancial year the service will be extended to 
Glasgow. A settlement has taken plac» in the dispute between 
the Postmaster-General and the Lanarkshire County Council with 
regard to the laying of the Glasgow line. The settlement between 
the parties is that certain of the pipes in the roadway shall be 
shifted, and that the new pipes shall be laid in a position to give 
the water-pipes a sufficient clearance. 


Wireless Telegraphy.—In reply to a question asked in 
Parliament, Mr. Bonar Law states that communication by wireless 
telegraphy is about to be established between six lightships and the 
shore, and if the experiment is found to be successful, the system 
will no doubt be extended to other outlying light stations. ^w 


35 years. 


Press dispatches from New York state that on 22nd inst. a wire- 
less message from the steamer Bermudian, dispatched 380 miles off 
New York to the owners in New York, skipped all the seaboard 
stations and reached Cleveland, over 500 miles inland. 

The Canadian Government has decided to place a Marconi wire- 
less telegraph station on Table Island. It come into operation 


about August 1st next. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 19th. Surface condenser, &c. See 
" Official Notices" March 24th. 


Africa.—May 15th. The General Government of French 
West Africa at Dakar, is inviting tenders until May 15th, for the 
establishment of s central electric lighting and power station at 
Dakar. ј 


Batley.—Apri] 17th. Tramway reconstruction, per- 
manent way, overhead equipment, cables, conduits, &. See “ Official 
Notices" March 24th. 


Birmingham.—April 4th. The Corporation Tramways 
Committee requires tenders for supply, delivery and erection of 200 
tramway cars, Form of tender, &.,on payment of £2, from Mr. 
A. Baker, general manager, 2544, Corporation Street, Birmingham. 


Clyde.—April 10th. Electric power plant for Olydebank 
Dock. See “ Official Notices " March 10th. 


Colchester.—April 5th. Condensing plant and elec- 
trically-driven pumps. See “ Official Notices” March 24th. 


Dewsbury.—April 17th. Tenders are being invited for 
the relaying and electrical equipment of the steam tramway system 
between Dewsbury and Gomersal :—(1) Permanent way construction 
and paving; (2) overhead equipment, steel poles &c.; (3) feeder 
cables, conduits and accessories. 


France.—ConnEzr.—The Municipal Council of Argentat 
has jast decided to install an electric central station at Oorréze. 
Proposals are invited from manufacturers. 


France.—May 14th. Tenders are being invited until 
May 14th, by the municipal authorities of Dax (Laudes) for the 
concession for the electric lighting of the town daring a period of 
Tenders are to be sent to La Mairie de Dax (Landes), 
whence particulars can be ob‘ained. 


Hammersmith.—April 5th. Boiler flues and econo- 
misers, piping, feed heater, coal elevator, &c. See Official 
Notices " March 17th. 


Holland.—April 8th. The Municipal Authorities of 
Utrecht are inviting tenders until April 8.b, for the supply of 20 
electric motor tramcars. 


Johannesbarg.—April 27th. Switchboards and acces- 
sories for the new direct aud alternating current power station. Bee 
* Official Notices" to-day. | 


Johannesburg.—May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic ladders, motor tower wagon, 
&>. Bee “ Official Notices March 17th. 


Le Touquet and Paris Plage.—Offers are invited for 
the electric lighting concession for these two resorts. Bee our 
“ Official Notices" to-day. 


London.—April 4th. Eight 500-kw. induction motor- 
generators for L. C. O. tramways sub-stations; wiring material, 
cables, cable-boxes, ёс. See Official Notices March 17th. 


Luton.— April 15th. Plant extensions for the electricity 
works, Beo “Official Noticas” to-day. 


Manchester.—April 4th. High and low tension 
switchboards. See Off zial Notices" March 17th. | 

Mar;lebone.—April 4th. House meters for two years. 
See О сіа! Notices“ March 4th. 


Nuneaton.—April 10th. Cables and joint-boxes for the 
electricity department. See Offloial Notices” to-day. 


Penang.—April 18th. А 300-Kw. steam dynamo, motor 


geierator, balancer, switchboards &c., for the Municipal Council. 
Ses Official Notices " to-day. | y 
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Spain.—April 8th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until April 8th, for the 
concession for the construction and working, in Madrid, of an 
сео кыд between the Calle del Barquillo and the Plaza 

e e. 


OLOSND. 


Barnsley.—We are informed that the note that appeared 
in our last issue was slightiy incorrect. It should have read thus:— 
The tender of Messrs. D. Bruce Peebles & Co., for the supply of а 
400-Kw. steam dynamo to the Corporation Electricity Works, has 
been accepted. The contract for the boilers and fittings has not yet 
been let. 


Bedwellty.—The B.G. on March 22nd accepted the 
tenders of Messrs. Edwards & Armstrong, of Cardiff, and Mesers. 
Vaughan & Co, of Bristol, for the installation of the E.L. at the 
Workhouse. The scheme will cost £2,289 10s. 


Derby.—The Corporation Tramways Committee has 
accepted the tender of Messrs. W. Griffiths & Sons, of London, for 
extending the electric tramway from the Derby House Road to 
Upper Dale Road, at £18,689, and that of the Brush Electrical 
Engineering Co., Ltd., of Loughborough, for four tramcars. 


East Ham.—The T.C. has placed an order at £247, with 


. Measrs. Callenders, for traction feeder cable. 


Erith.—The U.D.C. received the following tendera for 

assisted wiring on the premises of consumers for the E.L.:— 

J. T. Jarvis & Bons, Erith (accepted), 10s. 6d. per point. 

W. Dickinson, Bexley Heath, 108. 9d. 

G. A. Moore, Belvedere, 12s. 6d. — 

Woodville Electric Co., Belvedere, 128. 10d. 

H т, Nearey & Co., Greenwich, 14s. 

Ward Bros., 28a, Basinghall Street, London, E. C., 14s. 


Fulham. — The B. C. has received the following tenders in 
connection with tbe electric lighting extension scheme: — | 


CONDENSING PLANT. 
98 in. vacuum. 
Schwarz & Co. oe ee ео ee £3,145 0 


Alternative. 
96 in. vacuum. 


© 
| 


Balcke & Co. ec ee ee eo 1.94. 19 6 T 
Ashwell & Nisbet .. “se &% .. 1,940 15 0 £1,880 15 0 
Sammers & Soott .. T P .. 1,720 0 0 1,80 0 0 
Thornton & Со. .. sy „ 1, 0 0 1,625 0 0 
Wheeler Condensing Co. , 1,681 0 0 1,805 0 0 
Storey & Sons - ET 1,656 15 0 1,880 12 0 
Cole, Marchant & Co. .. - 1,679 10 0 1,914 10 0 
Belliss & Morcom, Ltd... oe 1,672 0 0 1,893 0 0 
Carrick & Wardale 2 s 1,544 0 0 — 
Bertrams, Ltd. .. ee ee . 1,60 0 0 1,251 10 0 
Scott & Co. ee ees eo ee ese ee 1,481 0 0 1,266 0 0 
Mus ve & Co. ев ә * ee 1,481 0 0 — 0 
Mirrlees, Watson & Co., Ltd. .. 1,475 0 0 1,145 0 O 
Masson & Scott A s ee 1,110 0 0 1,206 0 0 
Bailey & Co. ee ee ee e. — 1,450 0 0 
Richardsons, Westgarth & Co. 1,486 0 0 1,185 0 0 
Coombe, Barbour & Со. .. бе „ 1,405 0 0 1,855 0 0 
Mather & Platt, Ltd. ee 0 0 ee 1,888 0 0 — 
Worthington Pump Co., Ltd, 
(accepted at £1,119 10s.) .. ee 1,883 0 0 1,119 10 0 
W. H. Allen, Son & Co., Ltd. ee ee -— 1,192 0 0 
BoILERS, 
Rowland & Co., Ltd. ее ee ee ee ee ee £2,720 
Danks & Co., Ltd. oe ee ee ee ee @e ee 9,412 
Hewitt & Kellett, Ltd. ee СКЈ oe ee ee ee 9,154 
Stirling Boiler Co., Ltd. (accepted) .. sa và 231 
Babcock & Wilcox, Ltd. .. җе vs -" 5% ee 2,060 
Fraser & Fraser (informal) eo ` oe ee ee eo т 
ECONOMIBERS. 
Goodbrand & Co. Ф г LEE ee ee ee ee 6 в £2,761 
Clay Cross Co. ss ee ss T T ee .. 9,665 
Lowcock & Co. oe ee ee * ee è ee 2,665 
W. Windsor ee ee ee ә 8 ee se ee ee 9,850 
E. Green & Son (accepted)... "m T os .. 9,640 
Danks & Co... LI е. ee ео ee ee ГЕ 2,640 
Btirling Boiler Со... is T e» is vx .. 2,158 
Carter & Sons a s es - s РР .. 2,106 
FITTINGS AND STOKERS. 
Erith’s кн Мега Co., Ltd. .. ys zu "T .. £1,669 
Rowlands & Co. .. vá ©» P TS m .. 121 
Danks & Co... ee ee ee ee ee ee ee 1,190 
` Underfeed Stoker Co. 1,088 


T is ss alternative (accepted for four 
stokers, at £454) "T" өө 875 


Gleucester.— The Electricity Supply Committee of the 
"T.C. bas accepted the following tenders in conneotion with the 
Electricity Works extension :— 

Messrs. H. & T. Danks, Netherton, boilers. 

Phenix Dynamo Co., Ltd., Bradford, Sisson engine and dynamo. 
Mirrlees, Watson & Co., Glasgow, condensing 1 

Mr. Joseph Gurney, Gloucester, buildings. 


Edward Le Bas, London, pipework. 
India-Rubber Co., Ltd., Silvertown, feed pump. 


Lancaster, —It has been decided to place the orders for 
new cars, unconditionally, with the British Westinghouse Oo., 
because the cost of making the bodies at the Metropolitan Wegon 
Co.'s works would be £55 per car more. 


' Southend-on-Sea.—The T.C. has accepted the following 
tenders :— 


Stirling Boiler Co., Ltd., Motherwell, N.B., two boilers, each capable of 
evaporating 10,000 Ibs. of water per hour, £2,972. 
eotrio Construction Co., Ltd., Wolverhampton, steam dynamo of 850-xw. 
capacity, driven by а Howden іре expansion engine, £2,946 
8 ры; M Ver ded t pons, Say пове, economiser, £611. 
ene eotric Co. „ London, two motor-driven feed pumps 
Worthington & Go) MAE d 
ocumulator Co., Ltd., Stratford, renewal of itive battery by fixin 
182 standard cells, £881, and maintenance for 10 years, at £83 per о Ё 


Southwark.—The В.С. has accepted the tender, at 
£52 16s., of Mr. W. Winn, for installing the electric light in the 
new Museum Building. There were eight tenders varying from that 
accepted, up to £175. | 


Wolverhampton.— The contract for the installation of 
electric light in the Qieen Victoria Nursing Institution, has been 
given to the District Electric Oo., of Wolverhampton, 


FORTHCOMING EVENTS. 


Saturday, April lst.—At7.80p.m. Glasgow Technical College Scientific Booiety, 
Annual general meeting. 
Monday, April 8rd.—At 7.80 p.m. Society of Engineers. Meeting. 
At8 p.m. Boclety of Arts. Cantor Lecture by Mr. H. Laws Web», on 
„Telephony.“ (Lecture IV.) | 
Tuesday, April 4th.—At 8 p.m. Faraday Society. Mr. A. H. Hiorns on 
. “Alloys of Copper and Antimony and Copper and Bismuth.” 
Discussion on Mr. E. K. Scott's paper on Refracto Materials 
for Furnace Linings.” Messrs. R. 8. Hutton and W. Н. Patterson 
on “ Eleotrically-Heated Carbon Tubs Furnaces.” (1.) 
Thursday, April 6th.—At 5 p.m. Royal Institution. Prof. R. Meldola, F. R. S., 
on “Synthetic Chemistry " (experimental). Lecture I. 
At 7 p.m. Junior Institution of Engineers. Visit to Willesden power 
house of the М.Е.Р. Supply Co. 
At8p.m. I. E. EB. Discussion on the report on the International Elec- 
trical Congress at St. Louis, by Mr. W. Duddell. Papers on 
'* Systems of Electric Units,” by Prof. Ascoli, Prof. G. Giorgi, Profs. 
H. 8. Carhart and G. W. Patterson, and Dr. F. A. Wolff. 
At8 p.m. Chemical Society. Meeting. 
At 8.18 p.m. Röntgen Society. Meeting at Hanover Square. . 
Friday, April 7th.— At 7 p.m, I.E E. (Manchester Students). Annual general 
meeting at the Salford Royal Technical Institute.  ''Eleotrio 
Cranes,” by Mr. Jennison. | 
At 9 p.m. Royal Institution. “American Indastry,” by Mr. Alfred 
Moseley, C.M.G. 
Saturday, April 8th.—At 2 p.m. North of England Institute of Mining and 
echanical Engineers. Meeting. 
Monday, Apri] 10th.—At 8 pun Institution of Civil Engineers. Special 
eeting. The thirteenth James Forrest” lecture, by Col. R. 
Crompton, C.B., on “ Unsolved Problems in Electrical Engineering.“ 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following are the orders for next week :— 


Monday, April 8.—" A" Company. Reoruits' drill, 6 p.m.; technical in- 
struction, 7 pm: 

Tuesday, April 4.—“B" Company. Recruits’ drill, 6 p.m. ; technical instruction, 
7 pm. Lecture on “Details of Lamp and Engine,” by Capt. J. H. B. 
Phillips, 7 p.m. Medical inspection for recruits and 8 
Section, 7 p.m. 

Weanestay, April 5.—Submarine mining olass, 6—9 p.m. Instruction in 


Bervice 


“Sto Steam Engine," by Captain W. Bunn, 6.90 p.m. Examination 
t A” and B" Companies for A" badge, 7 p.m. 

Thursday, April 6.—‘*O " Company. Reoruits drill, 6 p.m; technical in- 
Btruction, 7 p.m. 

Friday, April 7.—''D" Company. Recruite' drill, 6 p. m.; technical instruction, 
7pm. Lecture by Capt. К. Wallis-Jones, lst Mon. R. G. A. (V.), on Field 
Artillery Work," 8.80 p.m. 

Saturday, April 8.—Week-end olass. 

WiLrFhiD C. DuMBLE, Captain R.B. 
For Q.C. ‚Е.В. 0 (V.) 


— л 


NOTES. 


Electric Smelting.—It has been said in many quarters 
that the “dumping of German and American steel into England, 
is ruining our own steel industry. On the other hand, there are 
those who contend that the cheapness of the “dumped” material 
has enabled us to manufacture the finished article, and so beat the 
Germans in their own market. One thing, however, is quite certain, 
and that is, we have not yet taken advantage of methods which are 
ready at hand for cheapeniog our products in the way our foreign 
competitors have forged ahead, and we can only hope with Mr. 
Blount that the facta ascertained by the Commission sent to Europe 
last year by the Canadian Government, and which formed the 
basis of the paper read by Mr. Harbord, before the Faraday Society 
(see p. 516 of this issue), will show our steel masters that it is not 
& fiscal tariff reform which is needed, but improved and cheaper 
methods of manufacture to keep the Old Country still ahead of all 
rivals. Now is the time, said Mr. Blount, to apply electro-metal- 
lurgical methods to the steel industry of the country, and now is 
the time, we may add, for a revivalist preacher to convert our steel 
makers to the new order of things. | 
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Football.—AÀ match was played on Saturday, March 
95th, 1905, st Wormholt Farm, Shepherd’s Bueb, between teams 
representing the Eastern District and West End Sections of the 
Charing Cross, West End and City Electricity Supply Co. A very 
good game resulted in a win for the City Section by 4 goals to 2, 
although the West End was leading 2 to 1 at half-time. The goals 
were scored by Jones (3) and Rogers for City, and Bray (2) for West 
End. The match was well attended by the employés and friends. 


Electrical Chess Club.—The Electrica] Chess Club 
encountered the General Electric Oo. Chess Club on Thursday, 
March 23rd, in the club room of the former (Carr's Restaurant, 
Strand). The following is the score :— 


ELECTRICAL CHESS CLUB. GENERAL ELECTRIC Co, С.С. 


1. Mr. Elder “> 1 Mr. Tucker.. E" 0 
9. Mr. Tegetmeier 0:  Mr.Lit'leton, sen. 1 
B. Mr. Parnell .. 1 Mr: Littleton, jun. 0 
4. Mr. Scmerville.. ва 4 Mr. Whitford 4 
5. Mr. Garcke РГ ee ee 1 Mr, Nye 0 
6. Mr. Dade Wa 25 ға 1 Mr. Robson. i 
7. Mr. Holt. se qe Mr. Perry ..  .. € ee 
8. Mr. Cook. ° eo ee oe 1 Mr, Holt, sen. ee ee oe 0 
54 24 


Boiler Scale.—A writer in the American Eleciririan 
recommends trisodium phosphate as the best disincrustant for 
boilere, on the grounds that it causes the scale-forming salts to 
deposit in an absolutely non-adherent fcrm. He gives the cost of 
softening plants at 16s. to 20s. per horse-power for plants below 
1,000 EH. p., and at 12s. to 15e. up to 2 000 н.р, while up to 5,000 н.р. 
the cost may be as ow as 8s. We think all these prices are high for 
English practice. The reagent named costs 2d. to 24d. per Ib. in 
America. We do not understand the author’s allusion to boiler 
feed-water laden with acids that tend to form boiler scale, unless 
acid is used in some different sense in America from what it is 
here, for acid waters do not scale. Acid usually strips a boiler of 
scale, and keeps the plates wastiog too rapidly for scale to adhere 
had it been present. 


Calorific Capacity of Fuel.— A correspondent referring 
to the boiler efficiency of 84:9 per cent. claimed by Mr. 
Fedden at page 400, ELECTRICAL Review, March 10tb, 1905, asks 
why and how Shireosks slack coal is stated to possess only 
11,886°7 B. Tb. U. calorific capacity. Shireosks is one of the best of 
the excellent South Yorkshire coals, and the calorific capacity of this 
coal is close upon 14,000 B. Th. U, or, ssy, 2,000 more than that 
taken to give the bigh result claimed. Reduced in this ratio, the 
more probable efficiency of about 72:90 per cent. would be shown. 
Specially high results can always be got by putting the calorific 
capacity of fuel too low, and such poor stuff as this supposed 
Shireoaks slack hardly seems rational, he says, so near to the 
pit as Sheffield. 


The Optical Convention.—Arrangements are taking 
definite shape for this convention which will be formally opened 
with an address from the President, Dr. R. T. Glazebrook, M.A., 
F.R.S., on Tuesday, May 30th, and the gathering will extend over 
the four following days up to and including Saturday, June 3rd. 
The mornings will be devoted to papers and discussions. In addi- 
tion to the papers, demonstrations of apparatus of special interest 
will be given in the afternoors in the laboratories of the Depart- 
ment of Technical Optics of the Nortbampton Institute. The 
exhibition of optical and scientific instruments will be held in the 
large hall of the Northampton Institute. There will be an evening 
lecture by Prof. Silvanue P. Thompson, D. Sc., F. R. S., on “The 
Polarisation of Light by Nicol Prisms and their Mcdern Varieties." 
On a third evening it is propcsed to hold а conversazione; and for 
the Saturday afternoon, a visit to the National Physical Laboratory 
at Teddington is proposed, at the kind invitation of Dr. Glazebrook. 
The subscription for membership is 58. The hon. secretary, Mr. 
F. J. Belby, Elm Lodge, Teddington, Middlesex, will be glad to 
hear from those wishing to join the convention. 


The Electrical Exhibition, 1905.— We are informed 
tbat the first meeting of the Executive Committee was held at the 
Hotel Cecil on March 21st, and was attended by tbe following 
membere:— Messrs. Н. Bevis, О. H. Bishop, T. O. Elder. C. S. 
Northcote, S. Baynes, E. Cunliffe Owen, H. W. Butler, J. Е Kings- 
bury, H. Oppenheimer, Sydney Dobson and W. Davenport (recre- 
tary). Mr. E. Cunliffe Owen was unanimously elected chairman, 
and Mr. O. B. Northcote deputy chairman. The appointment of 
Mr. W. Davenport as secretary was confirmed. The Committee, 
after hearing the secretary’s report of the arrangements made up to 
date, discussed and settled matters appertaining to the management, 
It was decided that the Exbibition should be held at Olympia from 
September 25th to October 21et inclusive. Instructions were given 
to issue the necessary prospectus as soon as possible, it being stated 
that many applications for space had already been received. 
Finance and General Purpores Committees were appointed. Sir 
Wm. Н. Preece, K.C.B., was uranimously invited to accept the 
Presidency of the Exbibition. Mesers. Bridges & Smith, of Balfour 
House, Finsbury Pavement, were appointed managers, and all 
inquiries respecting the allotment of space should be addressed to 
them. 

The following is a list of the names of the Executive Com- 
mittee as appointed up to date. The Municipal Electrical 
Association (Incorporated) baving still to elect their representative, 
there remains one nomination from the exhibitors still at the 
disposal of the Committee. We learn that the supply companies 
and the municipal authorities generally over the country are freely 
giving support to the undertaking. 

Executive Commitice.—S. W. Baynes, St. Pancras Electric Works; 
Н. Bevis, General Electric Co. +O. Н, Bishop, Edison & Swan; 


. were gueste. 


Н. W. Butler, Electrical Power Storage Co.; E. Cunliffe Owen, 
Metropolitan Electric Supply Co.; Sydney T. Dobson, St. James’ 
and Pall Mall Electric Light Co.; T. C. Elder, Brush Electrical 
Engineering Co.; J. E. Kingsbury, Western Electric Co.; C. 8. 
Northcote, Veritys, Ltd.; H. Oppenheimer, International Electric 
Co. ; W. 8. Packenham, Crompton & Co.; W. H. Patchell, Charing 
Cross, West End and City Electricity Supply Co.; Roland S. 
Portheim, Bruce Peebles & Co. 


Institution and Lecture Notes.—At the Royal Society 
meeting yesterday, Mr. A. Н. Peake read a paper on “Тһе 
Determination of the Specific Heat of Superheated Steam by 
Throttling, and Other Experiments”; communicated by Prof. 
J. A. Ewing, F.R.S. 

On, February 2186 Mr. G. W. Worrall, M Sc., M.Eng., read a 
paper before the Liverpool University Engineering Society on the 
subject of Electrical Transmission.” The author pointed out the 
necessity of high pressure and small current in the line, and of 
transforming down to moderate pressure at the motors, which has 
usually led naturally to the use of alternating currents; but the 
direct current series system had certain advantages, especially that 
of freedom from troubles due to inductance and capacity. The 
latter were so great with alternating carrents, that for long-distance 
transmission aerial lines were alone practicable. The unique 
system developed by М. Thury was brie fly described (see Erxc- 
TBICAL Review, September 12th, 1902, p. 463). A drawback to 
the system was the fact that the line loss was constant at all loads; 
on the other hand, waterfalls at long distances apart could be joined 
up, with the consumers between, in series, forming a huge loop con- 
sisting of a single line. The author suggested that the system was 
not dangercus to life or property, because only one line passed 
through the point of demand, but this is obviously an untenable 
proposition. Mr. Worrall concluded bis paper with a reference to 
the necessity of speed regulators on the motors, shunting the series 
coile, and pointed out the fact that the machines were not liable to 
damage through overload. 

DINNER OF THE ASSOCIATION OF ENGINEERS: IN-CHABGE.—On 
Saturday last the tenth annual dinner of this Association took 
place at Liverpool Street Hotel, Dr. A. B. W. Kennedy. F. R. S., 
presiding. The company numbered 316, of whom a large proportion 
After the loyal tcaste, the chairman proposed the 
toast of The Association," congratulating it on the papera and 
discussions at its meetings, and on ite policy of mutual aid. 
Referring to the fascinations of engineering, he gave a humorous 
account of his own career, and described how he designed the first 
compound engine put an board a ship by Palmer's. Juniors were 
apt to think that they did all the work, and their chiefs did 
nothing; but they must not forget that tbey (the juniors) had the 
best of the real engineering, while the seniors had the much less 
congenial task of organisation to perform. In his reply, Mr. J. 
Patten Barber, vice-president, eulogised the work of the hon. secre- 
tary, Mr. H. Capsey, and said that the Association was particular 
as to the qualifications of its membere. Engineering, he raid, was 
the best profession in the world, but not everyone who thought him- 
self a “born engineer" was an engineer, though he might become 
one by diligenteffort. Proposing " The Chairman of the Evening," 
Mr. W. T. Hatch, the president, read a sheaf of notes dealing with 
Dr. Kennedy's whole career, from the time when as an apprentice 
he bad dirty bands and face. In bis reply to the list of distinctions, 
the reading of which must have been a trying ordeal to him, Dr. 
Kennedy pointed out that dirty hands were nothing to boast of; 
engineers in America took great care of their personal appearance, 
and they were right. Mr. W. C. О. Smith proposed the toast of Our 
Authorities,” and eulogised the self-sacrincing enthusiasm of muni- 
cipal committee-men, while London he regarded as the best-managed 
municipality in the world. The Mayor of Wandsworth replied, and 
complimented the members upon their intellectual appearance. 
Referring to the authorities whom be represented, he told a story 
of certain bens which had begun to eat their own eggs, and therefore 
“would soon be self-supporting,” as exemplifying the present state 
of the rating question in London. He also dealt with the problem 
of finding work for the deserving unemployed doring the past 
winter. Mr. J. Brown, who followed on the rame side, advocated 
economy, and contentment with existing plant. Mr. J. S. Ardley, 
chairman of the Association, proposing tbe toast of “ The Visitors,” 
expressed the indebtedness of the Association to its visitors, who 
read papers and gave valuable advice and assistance to tbe. 
members. Mr. T. D. Mann aud Mr. J.. Adamson replied. Lastly, 
“The Press" was toasted by a member bearing tne appropriate 
name of Penn, and after Mr. A. F. May had replied briefly, the pro- 
ceedings came to an end. During the dinner a programme of music 
was performed, and songs were interspersed between the speeches, 
under the musical direction of Mr. George Hardy. The function 
was in every way an unqualified success. 

At the meeting of the Liverpool Engineering Society on March 
22nd, Mr. H. W. Wilson read a paper on Electric Traction on 
Main Line Railways.“ After referring to the different conditions 
under which main line and other traffic had to be carried on, Mr. 
Wilson proceeded to spesk briefly of the cbief points of electric 
railways now at work. Оп the basis of known facte, he considered 
that it would be necessary, for the operation of main lines by elec- 
tricity, to use extra high pressure generation, alternating current 
with comparatively high voltage supply, and overhead conductors. 
He believed that in practice joint power houses worked by com- 
panies in common would be needed to give the best results, and 
that the drop of voltage on the return circuit was a governing 
factor. It had, moreover, been proved that only something 
like 21 per cent. of the energy supplied was really used up in pro- 
puleion, the rest going to waste in friction and other ways, Bpeaking 
on the financial aspect of electrificaticn, Mr. Wilson said that when 
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it was considered that the locomotives of the London & North- 
Western Railway alone were worth £7,000,C00, and that the cost of 
electrical equipment would be twice as great as the loss on the 
existing equipment if discarded, it was evident that the economical 
advantage of electrical propulsion would have to be unmistakably 
made out before boards of directors could venture on the change. 
The methods of electrification adopted for local lines were unsuitable 
for main lines on the score of cost alone. 

On 20th inst., at a meeting of the Engineering and Scientific 
Aseociation of Ireland, held in the Royal College of Science, 
Dobliv, Mr. P. S. Sheardown, M. I. E. E., read a paper giving his 
“ Impressions of a Recent Visit to America." 

The Junior Institution of Engineers recently visited the Brockie- 
Pell Arc Lamp Works, Worship Street, London, the members being 
received by Mr. James Brockie, who gave an account of the Brockie- 
Pell lamp, its development апа construction, and described 
generally the necessary characteristics of an efficient arc lamp. In 
the workshops a number of lamps of different types were shown in 
course of manufacture, and in the testing room demonstrations were 

carried out to illustrate the effect on the arc of two methods of regu- 
lation, namely, differential (main coil and shunt coil working in 
opposition) and shunt coil only, the result shown being that with 
the shunt coil alone the current might be varied very considerably 
without affecting the length of the arc, whereas, with the differential 
method, the variation in length of the ато was very considerable 
with the same change in the current strength. The two lamps were 
ran in series. 


Cricket Fixtures Wanted.—The cricket club formed 
by the staff of the City Road station of the County of London 
Electric Supply Co. is desirous of arranging matches with other 
supply station clubs during the coming season. They have obtained 
an L.C.C. pitch at Finsbury Park for the following dates, all of 
which are vacant st present :—June 3rd and 17th, August 19th and 
September 9th and 23rd. They also have all other Saturdays 
(except June 24th) available for away matches. Mr. A. Allsop is 
the hon. éecrefaty, and communications should be sent to him at 
City Road station. 


Engineering Standards.—The Electromobile Sub- 
Committee.—Mr. Leslie Robertson, the secretary of the Engi- 
neering Standards Committee, informs us that the Sub-committee 
on Electromobiles, under the chairmanship of Mr. W. Worby 
Beaumont, has now commenced its labours. The followirg is the 
list of members:—Mr. W. W. Beaumont (chairman), Col. R. E. 
Crompton, C.B., Col. H. C. L. Holden, R.A., Mr. R. M. Campbell, 
Mr. Theodore Chambers, Mr. Arthur Greenwood, Mr. Llewellyn 
Preece, Mr. Percy Btill. , 


Payment for Specifications.—Our attention has been 
drawn to the fact that Mr. H. B. Buckley, architect, in issuing 
specifications for electrio lighting on behalf of the Batley Co-opera- 
tive Bociety, has levied a charge of 10s., not returnable, upon appli- 
cants for copies of the specifications. This novel practice has 
evoked protests from several of the contractors who applied, and is 
one of which we etrorgly disapprove. Surely the burden of pre- 
paring specifications free of charge is a et ffi iently heavy one, 
without compelling would-be tenderers to pay for that valuable 
privilege. The architect avers that the course in question was 
adopted with the intention of preventing “inferior small firms” 
from tendering, so as to “give the better a fair chance of giving a 
proper tender for the work.”  Morecver, he says that it was 
done with a purpose, and “has answered ite intentions” The 
question arisee, Whose property ате tke specifications? We con- 
saider that they belong to the Batley Co-operative Society, 
which, however, professed its ignorance of the fact that they 
were being charged for, and we should like to know who 
retained the purchase price of these dccumentse. Next, we 
fail to see how the course adopted is going to hinder the 
small firms from tendering; we think it is much more likely to 
annoy the bigger firme, whose position enables them to decline to 
tender. How the proceeding can possibly benefit the Co-operative 
Society is a mystery ; presumably the architect has certain '' small 
firms " in his mind, but their tenders could have been rejected with 
perfect ease when they were received. If the object were to save him- 
self trouble, it was an unworthy one. In fine, we can see absolutely no 
justification for the practice, and we are pleased to add that strong 

rotests have been submitted by the Leeds Branch and the Northern 
ection of the Electrical Contractors’ Association. 


The McMillan Fand.—At the last meeting of the In- 


stitution of Electrical Eagineers, the President, Mr. Alex. Siemens, 
announced that the above fund, amounting to £2,082, had been 
invested, in accordance with the original intention of the pro- 
moters, and that the trustees of tho fund were Bir William Preece, 
Mr. Robt. Kaye Gray and himself. 


Appointments Vacant.—Clerk of works for the instal- 
lation at the Cumberland and Westmorland Joint Lunatic Asylum ; 
fitter-driver for Greenock electricity works (385.). i 


A Short Circuit at Niagara.—Mr. Orrin E. Dunlap, 
of Niagara Falle, writes:—“ A short circuit of terrific force and 
volume occurred under switchboard No. 1, in Power House 
No. 1, of the Niagara Falle Power Co., between 9 and 
10 o’clock on the morning of Thureday, February 23rd, causing 
the death of at least one man, and burning two others in 
& very serious manner, while it also cauecd damage of 
several thousand dollars to the installation. At the time of the 
accident Roy Robinson and Frank Frommert were in the switch 
chamber and cablo subway changing the connections between A 
2,300-volt transformer and a small transformer used for lighting 
purposes. John Frommert, who was in charge оё ithe other two 


L 


men, had just entered the switch chamber when the short circuit 
occurred. There was a tremendous explosion, the greatest yet 
experienced in the Niagara power development. The insulation of : 
the adjacent conductors took fire and the flames spread to the 


cables beneath tbe switchboard. Other employés of the company 


near by were quick to make efforts to extinguish the fire, and used 
powder and chemicals, but these did not stop the progress of the 
blaz* started by the short circuit, and it was necessary to call the 
city fire department. The firemen exhausted their chemical tanks 
and then ran two lines of hose into the power house, finally con- 
quering the fire, but not before quite a quantity of cable had. been 
destroyed, the insulation burniog fiercely. The auxiliary wiring 
leadiog.to the instruments and field rheostats was practically 
destroyed, temporarily rendering inoperative the five 5,000 н.р. 
generators controlled from this switchboard. As soon as possible, 
which was within a few hours, the load normally carried by these 
five macbines was transferred to other machines, а performance 
made possible by the fact that at present the total load carried by 
the company is about 80,000 H.P., whereas its machines can generate 
105,000 H. 7. The trolley service in the city of Niagara Falls was 
interrupted for an hour and a half, while the long-distance load was 
off for about twenty minutes. In fact, this service was resumed 
before the fire was out. Naturally, the electrical engineers of the 
Niagara Falls Power Co. have given much time to a thorough inves- 
tigation of the conditions that developed the short circuit, and it is 
their opinion that two or three errora were made in forming the 
new connections, and that had either one of the mistakes been 
avoided the short circuit would not have occurred.” 


Economy of Small Coal.—The question of using small 
grades of anthracite is discussed by Mr. Percival Robert Moses in 
the Engineering Magazine. Fael cost varies from two to three 
fifths of the total costs of power, the next item being labour. Coal 
varies in price according to the ease with which it can be employed, 
and by no means in accordance with its calorific capacity. Every 
attention is given to the use of steam, little to its manufacture, and 
the burning of coal is left to haphazard in America, very much as 
here. Indeed, in a recent discussion on fuel economy, one speaker 
informed the audience that he employed his firemen as testing 
chemiste, thereby we may suppose expressing his opinion of the 
value of scientific endeavour ; but he was at least consistent, for he 
also allowed his engine stop valves to remain in a leaking condition 
in order to keep his engines warm. 

Bince about 30 per cent. of fuel value goes up the chimney, the 
maximum saving possible at that point would hardly exceed 15 per 


cent., or half the chimney heat at the very outside. 


We may double the efficiency of a simple pump and only decrease 
the loss it makes from 99 to 98 per cent. of the heat value con- 
sumed; but doubling the heat units of a unit cost of coal will 
reduce the loss 50 per cent. Therefore while the author would not 
advise апу carelessness of maintenance, he puts forward the 
claims of cheap fuel. Now, No. 3 Buckwheat coal has 90 per cent. 
of the heat value of No. 1, or Pea coal The No. 1 coals cost 
$2 55 per ton in New York; the smaller coals cost about $2.25, so 
that the use of the latter means a dollar per ton saved. Surely the 
author must have made an error in the price of No. 1, which pro- 
bably he meant to write $3.55. Actually, he says 60 cents per ton 
may be saved after paying for forced draught, &c. 

In a table of price and heat values he finds that for one dolJar 
he can buy 6,400,000 B.Th.U. in Pea coal, and 9,120,000 in Buck- 
wheat No. 3 coal, but after allowing for extra draught, the relative 
values are 7277 : 100 for fan draught and 76: 100 for steam blown 
draught. To burn the small coals a draught of 1 os. is necessary, 
and special grates are required, one type heavy with small openings, 
the other as open ag possible. The chief point is that grates must 
be larger, and this may be stated almost as an axiom for other small 
coals as well as for anthracite; this pointe to one of the advantages 
of externally-fired boilers, which are not limited as regards their 
grate area so rigidly as are internally-fired boilers. Obviously, the 
actual cost for coal per 1,000 thermal units must be worked out ap 
to the point where the ashes are finally disposed of. The report of 
the Ooal Commission shows how much coal is wasted, and the 
advantages of spending money on washing dirty coal before it is 
carried. The ability to use small coal, if available at no enhanced 
cost or inconvenience, would at once place it on a level, as regards 
price, with the larger sizes. Seeing tbat coal is cheaper when small, 
the general statement may be made that tbe best coal for any par- 
ticular case is thet which will burn on the available grate surface in 
sufficient quantity to raise the steam required without enhancing 
labour costs. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELROTBICAL Revisw posted as to their movements. 


Central Station Engineers. Mr. A. V. WARDROP, of 
the York Corporation Electricity Works staff, has been presented 
with a timepiece on leaving to become chief electrical engineer at 
Elland, under the U.D.C. 

The officials and employés at the Rotherham Corporation Elec- 
tricity W«rka have presented a case of drawing instruments and а 
framed photograph of the Electricity Works staff to Mr. R. Jones, 
station superintendent, who left on 22па inst. for Southend-on-Sea. 
Mr. B. Cross, the borough electrical engineer, made the presenta- 
tion. Mr. Jones also received a silver match box from Alderman 
D.. L. Winter, J.P., chairman of the N. L. and Tranrways Committee . 
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Tramway Officials, — The Tramways Committee of 
Salford T.O. has recommended the appointment of Mr. Gro. W. 
Ногғовр as manager of the tramways. Mr. Holford is chief 
assistant, and bas been under the Salford Corporation for over 18 
years. His commencing salary is £300 a year, rising annually by 
£50 to £500. Mr. ERR EST HaTTON leaves on 91st inst. to take up 
bis duties at Newcastle-on-Tyne. 

Mr. Wu. Овлнт, who is resigning the post of manager of the 
Rotherham Corporation Tramways for a similar position at Ayr, has 
been presented with a silver tea and coffee service, with waiter, by 
the officials and staff of the undertaking. 

Ont of 60 applicants for the post of tramway manager at 
Southampton, the following have been selected to attend before the 
Committee :—Mr. C. R. Evenson, general manager of the Ply mout 
Corporation Tramways; Mr. R. C. BULLOUGH, general manager an 
engineer of the Colchester Corporation Tramways; Mr. H. E. 
YmnBuny, chief electrical engineer and deputy manager of the 
Sheffield Corporation Tramways. 


General.—We regret to learn that Prof. Sir JAMES 
Dewar is suffering from a severe attack of gastritis. | 

Mr. ARNOLD G. HANBSARD, consulting electrical engineer, of 53, 
Victoria Street, S.W., has recently taken into partnership Mr. 
Henry S. WarsoN. The style of the firm will be Hansard and 
Watson. Mr. Watson, who has taken an engineering degree at 
Cambridge, has had experience of large power schemes, and latterly, 
whilst with the British Westinghouse Co., he has undertaken the 
equipment of factories, shipbuilding yards, and blast furnaces for 
motor driving as his special branch. 

Mr. HILLIARD BTEPHENS, of 39, Victoria Street, has severed his 
connection with Mackensie Bros, and has been appointed sole 
London agent (engineering section) to the Falkirk Iron Co., Fal- 
kirk, N.B. All communications are to be addressed to 39, Victoria 
Btreet, 8.W. 

Mr. W. H. Boots has moved bis office from No. 2 to No. 25 
(ground floor) Queen Anne's Gate, Westminster. 

Mr. В. THomas PEMBERTON, the Midland Counties and South 
Wales representative of Electromotors, Ltd., asks us to announce 
that he has entirely recovered from his recent serious operation, 
and, after a three weeks’ stay at Bournemouth, will resume his 
duties on April 3rd. 

Mr. R. Н. Ковевтв has been appointed by Marylebone Borough 
Council inspector of electric cable trench re-instatement work. 

Mr. Јови R. Dick, having completed the term of bis agreement 
as one of the managing directors of the Reason Manufacturing Oo., 
Ltd., has decided to retire from the board at the forthcoming 
general meeting of the company on April 10th. 

We understand that Mr. Waicur, the consulting electrical engi- 
neer, has informed the Marylebone Electricity Supply Committee 
that he has recently become a direct shareholder in the Reason 
Manufacturing Co., Ltd , and that in all probability he will shortly 
be made а director. 

Mr. O. J. STEINHART and Mr. J. L. F. VoGEL, hitherto working 
as Bteinbart & Vogel, at 91, Blackfriars Road, London, В.Е, as 
tecbnica] chemists and metallurgists, and also as managing directors 
of the Tungsten and Rare Metals Oo., Ltd., announce that they have 
entered into an arrangement with Mr. T. C. CLOUD, late manager of 
the Wallaroo Smelting Works, South Australia, to amalgamate their 
businesses, and in fature the joint firm will be Steinhart, Vogel and 
Cloud. Their office will be at 4, Lloyd's Avenue, Fenchurch Street, 
E.C. (to which all communications should be addressed), and their 
laboratory and works at Highfield Works, Feltham, Middlesex. 
Messrs. Steinhart, Vogel & Cloud, will undertake all kinds of 
metallurgical, chemical and electrical work. 

Mr. G. C. Donovan, M. L. E. E, has resigned his position with 
Messrs, Veritys, of Aston, Birmingham. Mr. Donovan joined that 
company in January, 1897, as assistant works manager, and the 
following year was appointed works manager over all Messrs. 
Veritys’ electric departments, including motors, switchboards and 
атс lamps. That position he held until the end of 1903, when he 
was appointed business manager to Victoria Works, which office 
he has now resigned. Last week Mr. Donovan was presented with 
a handsome roll-top desk by the staff asa token of their esteem and 
good will. | 

We are pleased to note that Capt. REGINALD J. WALLIS-JONBS, 
of ithe lst Monmouthshire R.G.A.V., has been elected a member of 
the Council of the National Artillery Association. 


NEW COMPANIES REGISTERED. 


British Automobile Development Co., Ltd. (84,.013).—This 
company was registered on March 2ith, with a capital of £100,000 in £10 
shares (5,000 prefererce), to carry on the business of engineers, manufacturers 
of motors, motor lorries, motor cycles, traction and other engines, locomotives, 
road rollers, automobiles, &c., whether propelled by gas, oil, steam, electricity, 
compretsed air ог other motive power, wagon, coach and truck builders, iron- 
founders, tool-makers, brass-finishers, wheclwrights, cycle-makers, carriers of 
passengers and goods, dealers in railway, tramway, electrical and otber 
apparatus and accessories, &c. The first subscribers (each with one share) 
are:—E. Garcke, Donington House, Norfolk Street, W.C., managing director; 
W. L. Madsen, Victoria Works, Belvedere Road, B.E., electrical engineer; 
C. H. Dade, Donington House, Norfolk Street, Strand, W.C., secretary; H. S, 
Day, 5, Sutherland Place, Bayswater, W., gentleman; W. J. Greer, 58, South 
Eaton Place, S. W., company director; B. A. Billem, The Cottage, Cranes 
Park, Surbiton, director; and T. Bower, Donington House, Noriolk Btreet, 
W.C., clerk, No initial public issue. The number of directors is not to be less 
than three nor more than seven; the subscribers are to appoint the first; 
qualification, one share; remuneration, £50 each per annum, and 5 per cent. 
of the distributed profits, divisible. Registered office, Donington House, 
Norfolk Street, W.O. 


S. C. C. Syndicate, Ltd. (88,996) —This company was registered 
on March 22nd, with a capital of E50 in 1s; shares, to acquire deal with patente, 
rights, designs, secret processes, trade marks, licences, concessions and the like, 
to develop and turn to acoount the same, and to carry on the business of finan- 
ciers, company promoters, bankers, underwriters, concessionaires, contractors 
for public and other works, &c. The first subscribers (each with one thare) are: 
Bherard Cowper-Coles, Artillery Mansions, Victoria Street, Westminster, metal- 
lurgist; H. F. Mitchell, 29 and 80, Broad Street Avenue, E C., merchant; 
Lieut.-Col. A. G. Thompson, 18, Piince of Wales Terrace, Kensington; J. 
Crowther, 29 and 80, Broad Street Avenue, E.C., merchant; G. W. Tunzelmann, 
£2, Victoria Street, 8.W., coneulting engineer; B. H. Rolfe, Queen Anne's 
Chambers, Westminster, consulting engineer; and C. Е. Lupson, 272, Upland 
Road, Dulwich, S. E., registrar. No initial public issue. The subsoribers are to 
Spent the first directors. Registered office, 29 and 30, Broad Street Avenue, 


Electro-Medical Supply Co., Ltd. (83,985) —This company 
was registered on March 22nd, with a capital of £6,000 in £1 shares, to acquire 
the business of manufacturers of electrical medical battery рга and 
accessories, &c , carried on by J. Richert, E. I. Pronk and A. E. Davis at 22, 
Harp Lane, Great Tower Street, E.C., as J. Richert & Co.,“ to adopt an agree- 
ment witb the said vendors, and to carry on the said business in all its branches. 
The first subscribers (each with one share) are:—J. Richert, 44, Cambridge 
Street, Hyde Park Square, W., medical electrician; E. I. Pronk, 99, Harp 
Lane, Great Tower Street, E.C., merchant ; A. E. Davies, 22, Harp Lane, Great 
Tower Street, E.C., merchant; A. C. Smith, 17, Cambridge Street, Hyde Park. 

er; Н. E. Wilkinson, 18, Baronsfield Road, Twickenham, agent; 8. C. 
itchell, Sefton, Langley Road, Watford, Herts, salesman; and F. Terry, 
Maple Cottage, Pendle Road, Streatham, S. W., шаппа C erk. No initial 
public issue. The number of directors is not to be less than three nor more 
than seven; the firat are J. Richert, E. I. Pronk and A, E. Davis. Qualification, 
£100; remuneration as fixed by the company. Registered office, 61, New 
Cavendish Street, London. 


Electric Ignition Co., Ltd. (83 984).— This company was 
registered on March 22nd, with a capital of £10,000 in £1 shares (£5,000 prefer. 
ence) to acquire the business carried on by Constance Hall as the Electrio 
оной Co., and to carry on the business of manufacturers of appliances of 
1 kinds for eleotrio ignition of internal combustion engines, manufacturers 
of electrica] and mechanica) appliances, electricians, workers of and dealers in 
electricity, engineers: founders, &c. The first subscribers (each with one share) 
are :—R. F. Hall 45, Church Road, Moseley, Birmingham, manufacturer: 
Constance Hall, 45, Church Road, Moseley, Birmingham; F. H. Hall, 45, 
Church Road, Moseley, Birmingham, 1 G. N. Hall, Ferndale, Church 
Road, Moseley, Birmingham, engineer; H. Lewis, Langleigh, Olton, Warwick- 
shire, manufacturer; Mrs. E. ewis, Langleigh, Olton, Warwickshire ; J. W. 
Lewis, 87, Osborn Road, Sparkbrook, Birmingham, clerk: and E. B. Harker, 
844, Marsh Lane, Erdington, Warwickshire. clerk. No initial public issue. The 
number of directors is to be two; the first are R. F. Hall and H. Lewis; 
ualification of permanent directors, £500; of ordinary directors, 4250. 
muneration as fixed by the company. Registered office, Royal Wellington 
Works, Sampson Road North, Birmingham. 


Mexican Power Development Syndicate, Ltd. (83 992).— 
This company was registered on March 22nd, with a capital of £5,025 in 5,000 
% A” shares of £1 each, and 1,000 “ B " shares of 6d. each, to construct, control 
and manage in Mexioo or elsewhere, electric, steam, and other railways and 
tramways, electric storage, power and lighting works, &c., and to carry on the 
business of carriers of passengers and goods, electrical engineers, electricians, 
manufacturers and dealers in railway, tramway, electric, magnetic, galvanic 
and other apparatus, &c. The first subscribers (each with one “A” share) are: 
—QO. G. West, 136, New Cross Road, B.E., clerk; H. L. Bankes, 88, Cornbill, E.C., 
clerk; H. T. Holmes, 166, Wilmot Street, Bethnal Green, book-keeper ; H. J. 
Pexton, Kildare, Honor Oak Park, S. E., clerk; J. Roney, 88, Cornhill, Е С. 
secretary; L. Fishwick, Basildon House, Moorgate Street, E.C., secretary; and 
T. H. Firth, 9, Challoner Mansions, West Kensington, W., clerk. No initial 
publio issue. The number of directors is not to be less than three nor more 
than nine; the subscribers are to appoint the first. Qualification, 2100; 
remuneration £100 each per annum (chairman £150), and 5 per cent. of the 
rai grid profits, divisible. Registered office, Basildon House, Moorgate 
Btreet, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Malaga Electricity Co., Ltd. (48,076).— Re-issue, on February 
14th, of £16,084 debentures, part of series created by resolutions of March 20th, 
1897, February 7th and 28th, 1896, and October 18th and 20th, 1899, to secure 
£50,000, charged on the company’s undertaking and property, present and 
future, including uncalled capital and the electrical station at Malaga. No 
trustees. Previously issued of same series: £44,788. 


І. Frankenburg & Sons, Ltd. (67,889)— This company's 
apnual return was filed on March Ist, when 10,098 ordinary and 10,010 pre. 
ference shares had been taken up out of a nominal capital of £250,000 in £10 
shares (12,500 ordinary and 12,500 preference). £10 per share has been called 
up on 598 ordinary and 10 preference shares, resulting in the receipt of £6,080. 
9,600 ordinary and 10,000 preference shares are considered as fully paid. Mort- 
gages and charges: Nil. 


Herberlein Co., Ltd., mechanical and electrical engineers, 
London (90,198).—Issue, on February 28rd, of £1,280 debentures, part of series 
created February 29th, 1904, to secure £2,500, charged on the company's under- 
taking and property, present and future, including uncalled capital. No 
trustees. No previous issue of same series. 


Electrolytic Alkali Co., Ltd., Middlewich (64,360). —Іввпе, on 
March Ist, of £3,750 first mortgage debentures, part of series created July 9th, 
1904, to secure £50,000, charged on the company’s undertaking and perty, 
including uncalled capital. Trustees: Liverpool Mortgage Insurance Cos, Ltd. 
6, Castle Street, Liverpool. Previously issued of sume series: £18,750. 


Central Electric Supply Co., Ltd. (53,080).—An acknowledge- 
ment of indebtedness under seal, da'ed March 6th, 1905, creating £50,000 forther 
debenture stock (making, with £300,000 already created, a total of £850,000 
debenture stock, and being supplemental to a trust deed dated July and, 1901, 
securing not more than £500,000) and an instrument of charge of even date 
under the Land Transfer Acts, 1575 and 1897, securing £55,000 with respect to 
the issue of the ssid £50,000 stock, have been registered. Property charged: 
Part of the labd in Marylebone comprised in Title 44,393. Trustees: Hon. A. 
Lyttleton, K.C., 8, Paper Buildings, Temple; and W. H. Fisher, M.P., 18, 
Buckingham Palace Gardens, 8.W. 


Direct Spanish Telegraph Co., Ltd. (6.732).—4£20,000 4$ per 
cent. debentures, created by board resolution of February 2184, 1905, have been 
registered. Property charged: The company's undertaking and property, pre- 
seut and future. Notrustees. 


Eastern Telegraph Co., Ltd. (6,338 C). — This company's 
annual return, made up to February 8th, has been filed. £5,999,890 stock has 
been taken up out of a nominal capital of £6,000,000 in £4,000,000 ordinary and 
£2,000,000 preferred stock. 45,999, 9) bas been paid. Mortgages and obarges : 
41,887, 704. 


Electric Canal Haulage Co., Ltd. (60, 462).— This company's 
annual return was filed on Febru 21b, when 7 shares had been taken up out 
of a nominal capital of £8,000 in El shares, and £7 has been received, ort- 
gazes and charges: Nil. 
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CITY NOTES. 


Bruce Peebles & Co. 


Тнв report of the directors, which is to be submitted to the sbare- 
holders at the second annual general meeting to be held at East 
Pilton, Edinburgh, to-day, shows that the net profit for the year 
1904 amounted to £28,792, plus £354, the balance brought forward = 
£29,146. After paying preference dividend, the directors recom- 
mend a dividend of 6 per cent. per annum on the ordinary shares, 
requiring £5,706, placing to the preference shareholders’ special 
reserve fund (not less than 10 per cent. of the net profits), £2,879; 
writing off preliminary expenses, £4,000; general reserve fund 
1 increasing it to £8,000), £7,000; and carrying forward 
‚854. | 


The new works at East Pilton were completed in February, 1904, and although 
considerable dislocation in manufacturing and heavy expenses were caused р 
the removal from the old works, the change has been very beneficial, the full 
effect of which has not been reflected in the accounts under review. The 
entire expenses conneoted with the removal have been charged to revenue. 
The cost of the works stated in the original prospectus was estimated at £53,000, 
but, owing to the expansion of the business and the necessity of providing larger 
and more highly epecialised plant to increase the capacity, the total expenditure 
under this head has been £98,000, The works are now equipped to deal with 
а large output in а thorough efficient manner. During the year under review, 
in consequence of the additional capital expenditure on buildings and plant 
and the increase in the business, the directors bave exercised their powers of 
creating and issuing debentures for £50,000, besring interest at b per cent. per 
annum. The turnover for the past year has been more than double that of the 
previous year, and the orders on tbe books of the company at the close of the 

ear considerably exceed in amount those of &he previous year. The company 
ve also several arte profitable contracts on hand for power and traction 
companies. The debentures and shsres in power and traction companies, 
acquired by the company in part payment of certain contracts, have been valued 
by the directors considerably under par, and they believe the valuation to 
be rearonable. Owing to the considerable increase in the business ot the com- 
pany, it is necessary and desirable that further capital should be raised. The 
shareholders will, therefore, be asked to sanction the creation of 10,000 addi- 
tional preference shares of £5 each, and 10,000 additional ordinary shares of £5 
eacb, and to increase the borrowing powers to the extent of £50,000. The further 
share capital will be issued as soon as possible, but it is not intended to exercise 
the new borrowing powers meantime. 


Melton Mowbray Electric Light Co. 


THe annual meeting of this oc mpany was held cn Monday, Mr 
W. J. New presiding. The directors, in their fifth annual report 
stated that the number of lamps had increased 22 per cent, the 
number of consumers now totalling 469. The public lighting con- 
tract with the local authority had again been secured for a further 
period of five years. The revenue for the year, including a balance 


of £160 brought forward, amounted to £1,376, which, after the pay- | 


ment of debenture and loan interest and battery renewal charges, 
totalling £871, left а balance of £504. The directors recommended a 
dividend of 24 per cent. per annum, leaving a balance of £103 to be 
carried forward.—The report was adopted. 


National Electric Construction Co. 


Mz. R. Stewanr Barn presided at the annual meeting held last 
Friday at Winchester House. In moving the adoption of the report, 
he said that at the last meeting he had to regret a loss of nearly 
£4,000, but he expressed a hope that there would be a more favour- 
able account to give this year, as they had several contracts in hand 
which they had every reason to believe would result in substantial 
profits. The contracts mentioned were those of Carnarvon, Holy- 
head, Bo'ness, Kildare, and the Musselburgh lighting and tramway 
order. The whole of these had now been completed, and the result 
was, that instead of the profit and loss account showing a loss, it 
showed a very subetantial profit of nearly £20,000. The Mussel- 
burgh tramways were opened in December last, and they were of 
opinion that this undertaking would become a valuable property. 
The Holyhead and Kildare contracts were completed last year to 
the satisfaction of the local authorities. The Bo ness ard Carnarvon 
undertakings were opened last month, and applications received 
for current were satisfactory. He mentioned last year that they 
had also concluded contracts with Paignton, Wisbech and Basing- 
stoke, and since then they had completed an agreement with 
Ormskirk. The L.G.B. inquiries had taken place at Basingstoke 
and Ormskirk, but they could not proceed with the contracts until 
the consent had been obtained. The revenue from free wired in- 
etallations showed a decrease. This was explained by the fact that 
they had sold a number of installations to the local authorities or 
companies with whom they had contracte. The profit on contracta 
completed and in progress had increased from £853 last year to 
£25,933 this year, that being the result of the various contracts 
mentioned. The reserve and depreciation allocations were £10,111 
as compared with £3,254 last year. The debit side of the account 
included & mortgage of £8,000, which they hoped to be able to 
pay off very soon. They had made a commencement with a reserve 
account (£500). The amount due to sundry creditors was large, as 
was to be expected from the great amount of work they bad in hand 
at the end of the year, but some £20,000 of that sum hall been paid 
off up to date. They had made а commencement at writing down 
the purcbase of the business, and this would be increased as funds 
permitted. The free-wiring installations had decreased from 
£50,817 to £40,521 as the result of the sales mentioned. They had 
written off a further £3,069 for depreciation, as they thought it 
pradent. The contracts in course of completion were this year 
£49,000 as 8 The board were satisfied that 
the 240,080 invested in the Musselburgh Construction Syndicate 


* 


was worth a considerable premium. After further reference to the 
accounts, the chairman eaid that the future prospects of the com- 
pany were distinctly favourable. In addition to the contracts 
already mentioned as awaiting the L.G.B.'s decision, they had just 
concluded two sgreemente, one for laying down an electric tramway 
in a town on the South Coast, and the other for taking over an elec- 
tric lighting and tramway order in the Midlands, both of which 
they had every reason to believe would be very profitable; they 
would occupy the company for at least the next 18 monthe. They 
also proposed to apply for powers for extension of the Musselburgh 
and district tramways along the coast, and they had applied for 
owers for making a new tramway between Edinburgh and Queens- 
The fu. ur «t the company was very bright, and he congra- 
tulated the shar: holders up en the change that had taken place during 
the year. 

The report was adopted. 

Resolutions were passed approving the dividends of 6 per cent. 
on the shares, and 1j per cent. on the vendors’ shares; also 
re-electing directors and auditors, and thanking the chairman and 
staff. 


Swansea Improvements and Tramways Co. 


Tum meeting of this company was held at Donington House on 
March 23rd, Mr. C. G. TzagTMEIEB presiding. He said that во far 
as the light railway extensions were concerned, the compaoy was 
under no obligation to take them over until they were all com- 
pleted. He was afraid the lines would remain unused, and the Cor- 
poration expenditore unproductive for probably many months to 
come. There was a portion of the extensions that could not be 
completed for some time. When that completion had been effected 
there would, he expected, be several debatable points as to the 
amount of the price; in other words, as to the "capital properly 
expended” on the construction of the lines. The company had 
informed the Corporation that on certain conditions they were pre- 
pared to take over and work the completed portions of the line as 
soon as they were ready for traffic, leaving the question of the 
amount on which rental was to be paid for future settlement. If 
the Corporation agreed, the completed portions would probably be 
opened in the next few weeks. A portion of the arrangement in 
connection with the light railway extensions was, that the company 
should take from the Corporation the electrical energy for the work- 
ing of the whole of the Morriston seotion of the company's line as 
well as the Corporation extension, and that the Corporation should 
buy from the company the electrical equipment installed on the 
company’s portion. It had been agreed that the price for the latter 
item should be £6,641 10s. A satisfactory arrangement had also 
been made with the Corporation for the electrical energy. which 
it was to supply the company. ' 


— 


Greenock and Port Glasgow Tramways Co. 


Tux report for the year 1904 states that the outlay on the electrical 
construction account during the period amounted to £5,365, and 
that £3,787 had been debited for material transferred from outlays 
on old lines, making the total expenditure to December 31st last 
£186,034 11s. 4d. The total revenue for the year was £30,583, and 
the expenditure £21,859, which sum included interest rentals pay- 
able to corporation, cost of repairs and maintenance, and a provi- 
sion of £1,500 for depreciation and renewals, leaving a profit of 
£9,924. Tothis had to be added £2,093 brought forward from last 
account, making a total of £11,918. The directors recommend as 
follows :— For the reserve sinking fund, £1,780 ; dividend at the rate 
of 5 per cent. per annum on the preference shares, £3,500 ; dividend 
at the rate of 4 per cent. per annum on the ordinary shares, £4,600 ; 
balance to be carried forward, £1,437. The reserve sinking fund 
will then stand at £5,448. The claim in respect of profits by the 
Greenock Corporation was inquired into in November last by the 


inquirer appointed by the Board of Trade, whose report had since 


been made, recommending the Board of Trade to award the sum of 
£602 18s. 9d. as due to the Corporation to December 31st, 1902. 
The directors, however, took exception to certain parts of the 
report, and had requested tbe Board of Trade to state а case for 
the decision of the High Court on points of law. Six additional 
cars had been purchased during the year, making a total of 36. 
The number of passengers carried during the year was 6,644,388, 
as compared with 6,200,778 in 1903. The average receipts per pas- 
senger were 1:08d., as against 1:134. the previous year. The average 
working expenditure per passenger (apart from rentals, &c.) was 
62d. against 57d. 


Browett, Lindley & Co. 


Tua report for the year 1904 states that owing to depression in the 
engineenng trade the works have been only partially employed 
during the past year; the output being less than half tbe amount of 
that for 1903. A gross profit has been made upon completed work 
of £5,394, but out of this the sum of £5,272 has been epent in 
meeting expenses in connection with guarantees over extended 
periods, and a considerable amount was due to an old type of 
governor, which has now been abandoned. Further reserves have 
been made against any contingencies of a similar kind, and it is 
hoped that the loss under these heads has now been covered. An 
increased amount has been written off for depreciation, the total 
sum being £6,426, The cost of repairs has been charged to revenue. 
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The net re ult of the yesr's op erat ions is a le is of £14,850, to which 
muet be added £3,£93, making a total of £18,848. Several changes 
in the management cf the company have taken place since the last 
annual meeting, and in the following order:— On June SOtb, 1904, 
Mr. W. Stead’s connection with the company was terminated; on 
July 5th, 1904, at the invitation of all the remaining directore, Mr. 
Walter Browett rejoined tbe bosrd ; and on August 17th, 1904, Mr. 


F. C. Gibbons resumed his connection with the company, having 


been unanimously appointed sole managing director. Since Mr. 
Gibbons took up bis duties, alterations have been made in the 
personnel of the staff, which are proving beneficial. Although the 
depression in trade continues, there appear indications of a general 
improvement in the near future. The directors consider the 
company is handicapped by being builders of high-speed engines 
only, and bave under consideration the manufacture of other types, 
for which they have already received inquiries. It is hoped such 
additional work will have the effect of increasing the output, which 
the works are well equipped to deal with economically. 


Great Northern Telegraph Co. of Copenhagen. 


Tux directors announce that, according to an approximate com- 
putation of the receipts and expenditure for 1904, the net receipts 
amount to £480,000, which the board of directors will propose to 
distribute about as follows :— 


Reserve and renewal fund oe Ge "s eo £56,000 
Pension fund of staff... sie ss ; 
Remuneration to board of directors .. 2.500 
Dividend equs lisation fund ae EM x es T Ps £8,600 
Dividend and bonus of $4 per cent. (5 per cent. of which has 
already been paid) ва 8 8 sa a «s .. 860,000 
£480,000 


Whilst the amount carried forward to 1905 will be about the same 
as was carried forward from 1903 to 1904. | 


British Insulated and Helsby Cables Co. 


Тни annual meeting was held at Liverpool on 27th inst., Mr. E. К. 
Muspratt presiding, and in moving the adoption of the report, he 
said that, having regard to the continued keen competition ex- 
perienced during the year, the report would be regarded as satis. 
factory, especially when it was known that the price of rubber had 
farther increased, while the selling price of this class of goods had 
remained unaltered. The company continued to do a satisfactory 
business with all ite best customers, including the great corporations 
and Government departmente, and during the year it had begun 
and completed one of the largest contracts ever placed in this 
country for cables—namely, that with the Underground Electric 
Railways Co. of London. Referring to the future, the CHAIRMAN 
remarked (says the Financial Times report) that, owing to various 
causes, there appeared to have been less inducement to municipali- 
ties to lay out capital in electrical undertakings, and there had not 
been much activity in the promotion of companies for electrical 
purposes. That, however, was gradually passing away; money was 
easier, and the country, he thought, was generally recovering its 
prosperity, and he trusted that before long activity would be shown 
in electrical development throughout the country. 

Mr. CRANB asked why nothing had been written off the patents 
and goodwill accounts, which he regarded as the most intangible of 
all their assets. 

The CHarnman stated that patents and goodwill figured in the 
assets at £246,133. He would be very glad to see the whole thing 
struck out, and very glad to see machinery depreciated even toa 
greater extent; but they could only deal with their earnings. 

Mr. Menzies asked whether the £129,000 in the profit and loss 
account included any profit on investments. 

Mr. BARNEB raid it included interest received on investments un- 
doubtedly, but not profits on realisation of investments. When they 
sold their Australian interests they hoped to make a profit, and they 
would show it in the bslance-sheet; but they were very careful 
у S anticipate. The greater part of the £129,000 was profit on 
trading. 

The report was adopted. 


Perth Electric Tramways, Ltd. 


Мв. R. C. OGILVIE presided at the annual meeting held in London 
on March 23rd. Не congratulated shareholders upon the progrees 
of the business, the gross receipts having increased by £7,000, of which 
nearly £6,000 was net profit. The general prospects of traffic for 
the current year were very promising, the increase up to March 17th 
being £1,280. The whole system under the original concession had 
now been completed, and some advantageous modifications with 
regard to the original routes had been made, with the consent of the 
authorities, which would, it was hoped, still further increase the 
earning powers of the company. With regard to the probable 
effect of the competition of motor-’buses, those best qualified to 
judge were of opinion that шоб r-'buses could not successfully 
compete with well-organised electrical tramway systems, although 
under certain conditions they must become very valuable '' feeders.” 
Bo far as Perth was concerned, although three motor-’buses had 
been introduced, this company’s traffic continued to increase. Tne 
board were seriously considering whether it might not be desirable 
for a suburban company to undertake future extensions, in order 
both to relieve this company from having to use its present profits 
for the purpose, and also to enable the inhabitants of the different 
suburbs who needed the extensions to contribute towards the capital 


of the proposed company and participate in the profits. The 
directors hoped that at the end of the present year they would not 
only be in a position to add still further to the reserve, but would af 
the same time be able to seriously consider the question of a 
dividend on the ordinary share capital The concession under 
which the tramways were worked was terminable, and it was highly 
desirable, in the interests of the holders of both classes of shares, 
to establish а fund which should be available at the end of the 
term for refunding the share capital at the expiration of the con- 
cession, in about 35 years from December last. Should the very 
satisfactory rate of progress continue, the provision of such. a fund 
should be made without unduly interfering with the distribution of 
the profits. The board recorded their appreciation of the services 
of Mr. Somerset and his staff in Western Australia. 


Willans & Robinson. 


Tue half-yearly report to be submitted at the meeting at Cannon 
Btreet Hotel, on Wednesday, Apri] 5th, reads as follows:— 

“The directors regret to say that the operations of the company 
during the half-year have resulted in a loes, as regards the Rugby 
business, of £19,595, and, as regards Queen's Ferry, of £22,877, or 
£42,772 in all. It is right to point out, however, that £18,954 
represente depreciation, and that £5,127 represents the valuing 
down of sundry stocks, &c, not arising directly out of the half- 
year’s work. The total of these sums, £24,081, is in the nature of a 
* book loss and does not represent actual diminution of the liquid 
assets of the company. Ав the debit balance brought forward 
amounted to £37,180 there is now a debit balance on the profit and 
loss account of £79,952. An endeavour has been made, in 
accordance with a wish expressed by shareholders at the last 
meeting, to appoftion certain expenses between Rugby and Queen's 
Ferry. In some respects it has only been possible to do this by 
estimation. The directors have thought it right to exercise fully as 
great prudence in the matter of depreciation as in the times when 
the affairs of the company were most prosperous. The extremely 
unfavourable trade conditions of the past year, leading toa reduction 
in prices unprecedented in the history of the company, have resulted in 
& heavy loes, even in tbe engine-building section of the business. The 
directors are, however, glad to say that the steam turbine business 
is developing rapidly and promises to become a valuable speciality. 
A friendly arrangement has been entered into with Messrs, C. A. 
Parsons & Oo., and the company has taken a licence enabling it to 
work under the patents of the Hon. C. A. Parsons. The company 
has also valuable patents of its own under which it will continue to 
work. As regards Queen's Ferry, the attempt to find à purchaser 
for the business, or even for the works, has had no eucoess, as, in the 
present state of the trade, was perhaps to be expected. Work was 
necessarily carried on during the half-year, though under very great 
disadvantages, in order to complete existing contracts for boilers. 
Repeat orders, upon satisfactory terms, having resulted, the directors 
propoee to continue the manufacture of tubes and boilers upon the 
present modest scale, in the hope that the business will grow to be 
self-eupporting. This result may be contributed to by the steel 
manufacture, which, after being abandoned in May, 1904, was 
restarted at the beginning of the now current half-year, with every 
prospect, во far as сап be judged at present, of proving profitable. 
The directors are satisfied that it is better, under present circum- 
stances, to run tbe Queen's Ferry Works than to close them. The 
directors regret to say that Mr. T. O. Lazenby retired from the 
board last autumn on account of ill-health. Tke vacancy has not 
been filled and the board propose that the number of directors, 
raised last year to seven, be reduced to five, as before. Notice is 
given of a resolution to this effect. Mr. Robinson and Captain 
Bavkey retire by rotation. Captain Sankey does not offer himself 
for re-election; Mr. Robinson is eligible and offers himself for 
re-election. 


Slough and Datchet Electrical Supply Co. 


THE second annual meeting was held at Chalvey recently, Mr. 
Tonman Mosley presiding. 

The report showed that the capacity of the generating station was 
now 870 H.P. ав compared with 510 н.р last year, and the order had 
been given for an additional boiler of 500 m P. The capital expended 
during the year was £7,729 18s., bringing the total up to £38,982 
78. 7d. The directors have found it necessary to issue the remaining 
share capital, amounting to £15,000. During the year the equi- 
valent of 2,482 8.c.P. lamps were added, bringing the total up to 
5,608, of which 198 represented the motor power. The total 
revenue for the year was £3,011, including the sale of current in 
bulk to the Windsor Co., which amounted to £1,452. "The directors 
recommended the declaration of a dividend at the rate of 3 per 
cent. per annum (£1,050), leaving £578 to be carried forward. 
Under the articles of association, two of the directors retire, and it 
bas been arrar ged that Messrs. Топтап Mosley and A. A. Somerville 
sbould do so on this occasion, but, being elig.ble, they offer them- 
selves for re-election. 

The CHAIRNAN, in moving the adoption of the report, said he did 
nottrink there were many electric light companies of their size, 
and in districts so far from London, tbat had declared a dividend 
at во early a stage at the same rate as was recommended. Не was 
bound to say that a good deal of that was due to the assistance of 
the Windsor Electrical Installation Co., of which the company was 
the child, and with which they had a very advantageous agreement. 
No charge for depreciation had been allowed for this year, as all the 
buildings and machinery were practically new, 

The report was adopted. 


» 
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Folkestone Electricity Supply Co. 


Тнк report for 1904 states that the equivalent of 8-c.P. lamps supplied 
had increased from 54,805 to 64,915. The revenue accoant shows a 
profit of £9,051, which, with tke profits on installation work, &o., 
and £302 brought forward, and after allowing for interest on 
debenture stock, dividend on preference sbares and bank charges, 
&c., and carrying £1,700 to depreciation fund, makes a net balance 
for distribution, after allowing for the interim dividend at the rate 
of 4 per cent. per annum already paid, of £2,058. The directors 
recommend a dividend at the rate of 7 per cent. for the half-year 


(making 51 per cent. for the year), leaving £309 to carry forward. 


The sum of £1,557 has teen written off in respect of depreciation of 
accumulators. The whole of the furtber issue of £25,000 preference 
shares offered last year, making a total issue of £50,000 preference 
shares, has now been taken up, and an application is being made to 
the Stock Exchange for a quotation. It is proposed shortly to 
make a further issue of 4% per cent. debenture stock, ranking with 
the £50,000 first debenture stock already issued. 


Newmarket Electric Light Co. 


Тнв annual meeting was held on 20th inst., Mr. G. H. Verrall 
presiding. During the past year 1,737 8-0.р. lamps were connected, 
making a total of 18,190 lamps. Applications for a further 728 
lamps had been received this year. The profit on the year’s working, 
added to 4318 brought forward, amounted to £2,019, which, after 
providing for debenture interest, £707 Os. 10d., left a balance of 
£1,812. The directors recommended that a dividend of 44 рег 
cent be paid, that £250 be carried to reserve, and that £134 be 
carried forward. The chairman said that the profits for 1904 were 
less by about £444 than those of 1903, but this was wholly due to 
the difference in the wiring accounts. In 1903 the company had 
had a number of very profitable wiring contracts. On account of 
empty houses in the town, there were about 1,773 lamps which 
were connected and not in use during February. Mr. Verrall called 
attention to the Nernst lamp, by which the cost of lighting large 
buildings was reduced by 40 to 50 per cent., and said that the cost 


of light at his own residence last year had been 12 per cent. lower 


than in 1898, when he used gas. 


Bournemouth and Poole Electricity Supply Co. 


Тнв eighth ordinary general meeting of the shareholders of this 
company was held on Thursday of last week, at Moorgate Court, 


. E.C., Mr. A. Н. Sanderson in the chair. 


The CHAIBMAN, іп proposing the adoption of the report (see 
ErLxcTRICAL Raview, March 17th. p. 454), said there had been a 
substantial increase in the gross revenue, in the lamps applied for, 
and in the units sold. "The reserve for depreciation now amounted 
to £14,365 15s. 4d., being an increase of £3,500, the amount 
transferred from the premium account last year. The gross 
receipts bad increased from £35,658 6s. 7d. to £40,414 4s. 6d., an 
increase of £4,755 17s. 114. On the debit side most of the items 
showed an increase. It was only natural that there should be an 
increase in coal and fuel, seeing that there was such a considerable 
increase in the number of units generated and sold. The repairs 
had been extremely heavy, and bad been brought about largely 
by the reconstruction works which had been going on at their 
central station. It was not likely, however, that such a large 
expenditure would occur again for some time to come, and the 
current year was certain to see a marked improvement in that 
respect. It was a matter of regret that they had not been able to 
write off anything out of revenue for depreciation, but that was due 
to the fact that so much of the capital expended during the last year 
bad not yet provided an adequate return. Although they proposed 
to pay 7 per cent., as against 8 per cent. on the ordinary shares, he 
would like to point out that they required an extra EI, 500 
to do it. The capital they had expended last year would, 
he was assured, in due time become quite as remunerative 
as similar expenditure had in the past. Seeing that they had 
opened up entirely new areas they could scarcely expect that 
those new mains should at this early aate give а greater return than 


they had made during the past year. With regard to the general 


progress of the company, the lamps applied for and the units told, 


the position was in every way satisfactory, and tbey could sgain 


claim a record in -both those matters. ‘ne increase in the lamps 
applied for was equivalent to 21,051 8-c.P. lamps, as against 19,542 
for 1903. The total number of lamps applied for on December 31st 
last was 121,589, and the progress made in that direction 
since the close of the year was equally satisfactory. The unite sold 
during the year in respect of lighting, power and traction amounted 
to 1,703,229 as against 1,520,002 tor 1903, being an increase of 
183,227. They had applied 10 the Board of Trade, with the consent 
of the local authorities concerned, in the present session of Рагпа- 
ment, for а provisional order fur Wimburne and the surrounding 
areas, Shouid they be successfal in their application, it was their 
intention to supply those areas from their exisung stations in 
Bourne Valley. They had reached their limit as reyaraed capital 
powers, and it was proposed to increase the share «apital from 
£300,000 to £500,000 by the creation of a further 10,000 preference 
shares of £10 each and a further 10,000 ordinary shares of £10 each. 
They also proposed to increase their borrowing powers from £150,000 
to £300,000. Because tney were taking those additional powers, it 
did not imply that they intended to exercise them at the present 
time. Ава matter of fact, there was no intention to make a futher 
issue, during the current year, Lut, to save the necessity of calling 


another meeting, they had decided to deal with the question 
now. He was pleased to say that the Richmond company 
continued to make progress. The dividend had not been 
increased, it was true, but the position was much improved, 
and tbe figures of the balance-sheet showed all round satis actory 
progress. Looking to the whole position they had every confidence 
in the future of the undertaking. They had 95 miles of roads,in 
their area which were laid by distributing mains, exclusive of 
feeders, &c. The total number of consumers connected was over 
2,000, with a total lamp connection equivalent to 113,573 8 C.P. 
lamps, and motors with a capacity of 288 H.P. They found that 
electricity for motors was becoming increasingly popular in Bourne- 
month, and they had introduced a system of leasing motors ont to 
customers on remunerative terms. The Christchurch tramways, 
which they would supply, wonld be in working order shortly, and 
that would give them a day load. | 

Dr. J. A. Новккв seconded the motion, and the report was 
adopted. 

Subsequently, resolutions were agreed to authorising an increase : 
of the capital and in the borrowing powers of the company as indi- 
cated by the chairman. 


Mersey Railway Co. 


THE half-yearly meeting of the shareholders of the above company 
was held on Thursday of last week, at Worcester House, Walbrook, 
Mr. James Falooner presiding. 

The CHAIBMAN, in proposing the adoption of the report, said it 
showed that substantial progress had been made during the half- 
year, both as regarded the number of passengers carried, and tbe 
total receipts. That was very satisfactory, baving regard to the fact 
that ia both cases it was a comparison under electric traction. 
Last half-year they were gratified to find that the receipts then 
eompared very favourably with those of the previous six months, 
when the railway was working under steam, but it was still more 
gratifying to find that the increase continued at a greater ratio than 
that which the firet six months under electric traction showed. 
That proved that the increase was not due to the novelty of the 
new method of traction, bat that the great convenience of the 
railway was becoming more and more appreciated by people who had 
to cross from one side of the river Mersey to the orner. That 
was confirmed by ап examination of the statistics of the 
increase. The number of booked passengers had increased by 
504,000 in the half-year, while the season ticket receipts had 
increased by £878, equivalent to an increase of 28 per cent. That 
he regarded as the most satisfactory feature. The total increase in 
receipts was £4,431, which was equivalent to 12 per cent., or at tne 
rate of £8,880 per annum, which was а very substantial improve- 
ment, having regard to the volume of their general receipte. When 
they compared tne figures with those of tne last half-year under 
steam working, the importance of the change which they had made 
became more pronounced. Ав compared with the haif-year ending 
December 318, 1902, when they were working under steam, the 
booked passengers had increased by 1,513,000, which was equivalent 
to an increase of 64 рег cent., and tne receipts from season tickets 
had increased by £1,395, equivalent to au increase of 53 per cent. 
The total revenue frum all sources, as compared with the last half- 
year under steam, had increased by 42 per cent. That increae 
showed in the most conclusive and atriking way that they had 
adopted the right method of dealing with the problem, and had 
shown that the verdict of people who were in the habit of 
journeying between the places which the railway served, was а satis- 
factory one in favour of their electric system. He fully recognised the 
long distance they had ‘yet to go before they arrived at 
the position of getting ац the net revenue they bad а right 
to expect. Their working expenses had diminished ratner 
than increased, and even if the revenue were to double itself, tne 
expenses would not be appreciably increased. What they now 
had to do to make tbe company a complete success was to 
cultivate and develop the traffic. As showing the capacity of the 
railway for dealing with traflis now that іс was eleciuritied, it was 
interesting to look at the returns for the week ending D.cember 
24th last, which was an excessively foggy week in Liverpoul. While 
the fog was bad for the country, 1t was good for their railway, for 
in that week they carried 460,431 passengers, as against the ir 
normal weekly number of 190,000, and their receipts amounted 10 
42, 431, as against average earnings of £1,600. ‘1ne whole of thar 
traflio was quite conveniently accommodated, and no strain wis 
experienced by the Май in dealing with it. That showed that theie 
was an elasticity about their system which rendered it capable «f 
dealing with any amount of traffic which mighe come along. With 
а view of inducing more peopie to travel first clase, iney Lad 
reduced the fares. ‘Lheir aıtculty was that their thira class 
was ьо good that people aid not seem to appicciate as largely as 
they would like them to, the extra accommoaation whicu they 
provided in tbe first class, but the directors were convinced tuas 
еу were on the right lines in having two clasSec8, аца that there 
Was а prontable business to be done in catering for firei-ciasg 
passengers. 

Mr. 5. GUBNEY SHEPPARD seconded the motion, which, after some 
discussion, was adopted. 

Мг. R. oT. CLA PARSONS, in proposing a resolution awarding 
the chairman 45, C00 for special service rendered in connection with 
the work Involved in charging the railway from steam to elecurio 
traction, said that the traustormation had entailed an immense 
amount of personal work on the chairman, as that was the first 
ordinary gauge railway in this country which had been eleotritied, 
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It was true that the ordinary shareholders had not at present 
reaped any special benefit by the conversion, but it. was merely a 
question of time. 

Mr. GUT SHEPPaBD feconded the resolution, which was 
supported by a shareholder, and carried unanimously. 


* 


W. T. Glover & Co. 


Tux report for 1904 states that the amount standing to credit of profit 
and loss account is £7,976, after adding £3,649 to reserve fund. 
The demand for goods of the classes manufactured by the company 
(especially those for home consumption) has not shown any improve- 
ment during the period under review, but rather the reverse. The 
general financial position of the company has improved, but the 
comparatively small demand above mentioned, and the severe com- 
petition existing, render it necessary for the directors to pursue a 
cautious policy. Accordingly they regret they do not yet feel 
justified in recommending the payment of a dividend. There is an 
increase in the item under the heading of investments due to pay- 
mente made during the year, to which the company was previously 
committed, and not to any extension of investments. The com- 
pany's rights and easements, which were affected by the Bills pro- 
moted during the past year by the Trafford Park Estates, Ltd., and 
the Btretford Urban District Council, have been satisfactorily pro- 
tected, and the various points of contention amicably settled. A 
fund, as authorised at the last general meeting, has been created to 
indemnify the directors standing from time to time as guarantors 
for the fulfilment of the company'scontracte. — 


Bromley (Kent) Electric Light and Power Co. 


Tam directors report that the progress made by the company 
during 1904 was eaticfactory, the lamp connections having increased 
from 47,030 to 66,168. The tale of current increased from £9,843 to 
£11,366. The works have been maintained in gocd order and repair, 
and during the year considerable additions have again been made 
to the generating plant and mains to meet the increased demand. 
The result of the year's trading, including the balance of £35 
brought forward, and after allowing for bad and doubtful debts, 
shows a profit of £8,286, ага after payment of debenture and loan 
interest, &c., amounting to £2,527, the amount available for divi- 
dend is £5,759. An interim dividend at the rate of 4 per cent. per 
annum was paid for the half-year in October, and the directors 
recommend the payment of a further dividend for the last half- 
year at the rate cf 7 per cent. per annum, making 51 per cent. for 
the year; that EI, (OO be placed to the renewal reserve fund 
account; and that the expenses in connection with the new issue of 
capital, amounting to £24, be written off, leaving a balance of £85 
lle. 11d, to be carried forward to the next account. During 
the year £5,000 new debenture steck has been issued snd aub- 
scribed for. ` 


Buenos Ayres and Belgrano Electric Tramways Co. 
— The report fcr 1904 states that the total receipts were £171,965, and 
expenditure £93,452, leaving a balance of £77,913, exclusive cf the 
amount brought forward, £2,479. The following charges have been 
made to net revenue account:—For debenture stock interest, 
£25,985 ; for renewals fund (thereby raising same to £21,000), 
£5,000; for amount written off capital expenditure, £4,500; to the 
credit of sinking fund for the redemption of debenture capital, 
£2,500; to tbe credit of accidents insurance fund, £500. The 6 per 
cent. dividend on the A and “В” preference shares absorbs 
£10,250. The directors recommend a balance dividend of 2s. 6d. 
per ebare, making 4s. per thaze, or 4 рег cent. per annum, absorbing 
£20,000, and leaving £2,086 to be carried forward. 


Liverpool District Lighting Co.—The report for the 
year ended December 3186 last states that the demand for electri- 
city continues to increase satisfactorily, the number of units sold 
during 1504 teing 246,943, as against 187,197 in 1903, and the 
amount received £5,384, as sgainet £4,213 fcr 1903. The number 
of lsmps supplied on January let, 1905, was 16,517, as against 
14,000 in 1603. The directors announce that through a most unfor- 
tunate and unprecedented occurrence, bad debts, principally on tte 
contracting busir ess, have made it impossible for them to declare 
апу addition to the 2 per cent. interim dividend paid in August. 
The small balance of £262 is carried forward. 


Stock Exchange Notices,—The Committee has appointed 
Wednesday, April 5th, as a special settling day in Henley’s (W. T.) 
Telegraph Works Co., Ltd., further issue of 5,000 ordinary shares of 
£5 each, fully paid, Nos. 35,001 to 40,000, and has ordered same to 
be quoted in the Official List, also British Aluminium Co., Ltd. 
20,000 4 per cent. funding certificates of £5 each, Nos. 1 to 20,000) 


Ingersoll-Sergeant Drill Co.— Тһе report for 1904 
shows that a total of £44,864 was received in interest and dividends 
from the American company. The directors now recommend that a 
final dividend on the ordipary shares be paid, making 10 per cent. 
for the year, leaving £14,657 to be carried forward. 


Primitiva Gas and Electric Lighting Co,—The 
directors recommend a dividend of 6 per cent, on the ordinary 


shares: 


STOCKS AND SHARES. 


Wednesday Evening, 

LaxGovn has taken the place of animation in the Stock Exchange, 
and markets are suffering from the end-of-the-quarter restraint 
which generally characterises buyers at such times. Several recent 
new issues have been rather badly cold-shouldered by the public, 
thanks to the mad rush of promoters to put all their goods in the 
window at once, and to demand fairly high prices for them. One 
might almost doubt whetber the Charing Cross or the Great 
Northern Debenture stocks would be avidly applied for now, had 
the issaes been postponed. The price of both has dropped this 
week to “par ”— i.e., to the price of issue, although it recovered again 
to about j premium for the Special Settlement, the date of which 
will be very shortly fixed. Baker Street and Waterloo Debenture 
manages to maintain itself well at 26 premium. 

With regard to other electrical railway descriptions, City and 
South London declined 3 to 44j, but rallied again to 45, while 
Central Londons have not moved. Metropolitan Consolidated is 
still 97, and Districts 4j, Great Northern and City Preferred “A” 
61, and Great Northern and Piccadilly certificates 9; both these 
two last-named are £10 sbares and fully paid. East London settled 
down to 6%, and Mersey Ordinary to much the same price. 

In tbe traction department, Anglo-Argentire Trams Ordinary rose 
$ to 82, despite the flabbiness of the Argentine railway market, 
The Preference ате 62. A slight rise in Auckland Debenture makes 
the middle price 106, in the neighbourhcod of which a good deal of 
business is being done. London United Debenture was bought at 
1008 the other йау; the purchaser might have done better with his 
money. British Electric Traction First Debenture displays a 
point improvement, and the Second Debenture holds its 3 per cent. 
advance of a week ago. North Metropolitan Trams change bands 
at а fraction under 4, and Cape Electrics show more firmness at 14. 
It may be incidentally pointed out that the atock and shares of the 
two chief omnibus companies are both on the down grade once more. 
London General Omnibus stock stands at 1144, and Road Car shares 
at 52. The Road Car Co, of course, recently made a new issue of 
shares at £6 a piece in order to pay for important extensions in the 
company's motor-'bus services. 

After their sharp recovery, British Westinghouse Preference have 
fallen back 4 to 33, there being no confirmation of the rumour about 
the Westinghouse amalgamating with the Armstrorg-Whitworth Co. 
The 4 per cent. Debenture stock is 92; British Thomson-Houston 
4$ per cent. Debenture commands par. Two contradictory features 
stand out in the Industrial market. One was a first advance in 
Babcock & Wilcox shares, the price of which rose to 4%, although 
it has slipped back to 44. The other is the slump in Willans and 
Robinson Ordinary to 30s., and in the Preference to 50er., upon the 
issue of another deplorable report. If the clouds are blackest just 
before the dawn, then the company should be seeing the sunshine 
very toon. The 4 per cent. Debenture stock is quoted at the wide 
range of 75—80. _ 

Only Great Northerns have improved in the Telegraph section, 
and they rose no less than 3 to 39, or £6 a share jump in a 
fortnight. The reason is to te found in the almost sencationally 
good dividend just declared. Other Telegraph descriptione, if net 
depressed, are certainly dull, in company with investment securities 
all round the Stock Exchange. Westerns fell 4 to 14, Eastern 
Extensions 4 to 143, and Anglo "A" full point to 16, this last 
on profit-taking by gamblers who had bought lower down. Eastern 
Telegraph Ordinary moved down 1 per cent., and West India 
Second Preference shares shaded off to 8}, and the Ordinary to h 
but the Trust varieties remained firm. Telephone issues also 
weakened, National Deferred and Preferred stccks losing j each, 
and United River Plate shares j, at 104, 110 and 72 respectively. 
On balance it will be observed that the changes are very slender. 

Somewhat similar remarks apply to the electricity supply group. 
People are not investing their money on this side of the last dey of 
March, but that markets will recover next month is considered more 
certain than that Oxford will win the Boat Race. City Lights, 
Kensington, Metropolitan, Westminster, and Bt. James's Ordinary, 
all lost 58. to 10r. each in price. The unanimous nature of the fall 
svggests precautionary marking-down by the dealers rather (han 
ару particular pressure to realise on the part of holdere. The 
solitary rise in Electric Lighting shares is secured by Urban Pre- 
ference, which at 54 are ү, better on the week. Holders of the 
metropolitan companies’ shares are fidgetting with uneasiness over 
the new Electric Power Bill, and business being as restricted as it 
ie, this nervousness finds ready reflection in quotations. 


Eastern Telegraph Co.— The directors have declared 
an interim dividend ot hj cent. on the ordinary stook for the 
quarter ending Deotmber fist, 1904. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Olosin Businees done 

Present RAMB or Dividends for the last Quotations Quotations week ended 
"S aum three years, Maroh Sind. | March 99th, | Merch 29th, 

1909, | 1908. | 1904 Highest Lowest 
67,100 1 4% Deda. „„ o ww] 100 as vs - 99 —102 99 —102 = P 

€ 95,000 Amason Telegraph „в shares, Nos, 1 to 95,000 ав ee ee 10 ee ee ee 21— 21 5 23 82 os 
119, 7008 0. до. 6 96 Debs., Nos, 1 to 1,250 Red. ee ee ee 100 ее »* : 10 = 75 11 S 16 75 73 
1788,40 | Anglo-American T m sb ss 92 P we .. | Stook | 60/6 61s. 23% t2 — 64 61 — 68 €81 62 

8,106,680 | Do. do. do, 6 % Pret. rr ee Пк cR. 6 6 96 % | 108 —109 103 —109 109 108 

B,105,580 | Do. do. do. Deferred „% „% o „ s. | ВФООЁ 1/- 28. il rm 17 168— 16$ 17% 1544 

44,000 Chili Telephone, Nos, 1 to 44,000 еә ee ee ee ee ве 6 7 % ® т 275, 6$ ee 
КУРС Commercial бае Sas e 0. | $100 8 . "e 20 m 155 d ee 
9 е do. Sterling 600 year 4 % Deb. Stock Red. ee ee B 2 е 9 = жак, ee 
Cuba Telegraph ев eo ec ee ee eo ee өө эе 10 6396 b 96 8ł}— 94 84— 91 ee 
6,000 Do. 10 % Pref. . ee oo oe eo ee eo өө 10 oe ы ee 17 TT 18 17 m 18 . 
13,981 Direot Spanish Telegraph, Ord. eo ee eec | ee ee ee 5 өө 0 ee s Bj 88— rg * 
6,000 Do. do. 10 Cum. Pret. өз ee ee ee b D 9 9$ — * 
80,000 Do. do. 43 Debs. ee ee ee ee ee 60 . 101 — 103%, 101 € 108 
80,710: | Direct United States Cable „ $0 | 1% | 9 96 e Mg - 114 118-114 118 ug 
78,500 | Direct West India Cable, 44% Reg. , Deb., within Nos. 1 to 1,200, Red, 100 ee 100 — 104 100 —102 

6,000,000 | Eastern .B eoe oo „Stock 1% | 1% . 145 —143 141 —147 M63 | 1444 

1,066,665 Do. Bj Pret. Stock ee ee oe ee ee 100 ee 92 т 94 92 T 94 

юа Do. yi Mort. Deb. Stock Red... .. of o Ea * T% eH 15 MES B е 

Eastern Exten ustralasia, and China Tel Be ^ xs — Mi 
890,0001 Do. е % Deb. Stock — M Sto У 105 —107 105 —107 106 1054 
Eastern & South African Tele. 4% Mt, Db., Nos, 1 to 8,000, red. 1909 | 100 ee - 100 —102 100 —102 T Р 
800,000: | Do. do. 49% Reg. M ‚ Debs. (Mauritius Bub)1108,000 | 95 ; .. | 101 —108 101 —108 
180,297 | Globe Telegraph and oo ee oe ee 10 |23 167°] 54% 2 үн 11 144 — 11 1043 10$ 
180,043 Do. do. 6 X Pret. 2 с S% ad 10 se 1418 — 14 148 — 141% 144 147; 
150,000 | Great посети Telegraph hagen 10 [14% |15% | 24% 854 — 86 88 — 40 858 B6 
60,680 { Halifax and Bermudas Cable, % 1st Mort. Debe, within Nos. | 100 T - x 100 ~102 100 —102 " 
.. 11000 | Indo-European Telegraph Se. ri tos керде quio! 25 | 10% |10 к 41 — 49 47 — 49 
72,680 | Monte Video Telephone Co., Ltd., Ord. ce э "EV. 9A Жж 1 [89% | 8 .. Em d = 
1,988,888 | National T hone, Pret. Stock T ee ee ee ee | 100 6 6 6% 11 111 1095 —1103xd 1104 1023 
1,966,667 Do. о Def. Stock .. © %% u h жа | 100 4 б 5% | 108 — 1003 108 —105 xd | 1044 | 199} 
15000 | Do. do, 6% Cum. lst non on on N| ‘20 | 6 6 6% | Ix- 1% i- 174 
15,000 Do. do, 6 % Cum. 2nd Pref. А ae 10 6 6 6% 12 — 18 12 — 18 xd . 

9,260,000 Do. йо, б 95 Non-cum. 8rd. Pret., 1 to 250,000 .. Tm 5 6 24% 68— 5 Ba— txd ip 55 
000,000 Do. до. Deb. és m аә ee | Stock | 84 84 4% 100 — 102 100 — 102 100 100} 
179,818 | Oriental Telephone and Elec, Nos, 1 to 171,604, fully pala oe es 1 6% | 6195 .. 13- 18 11— 1 

60,000 Do. do. 1. Com ve гә 1 oe ee z líh— lí. l&— M 
100,000 Pacifio and Waropean Tel., 4% Guar, Debe, 1 0 1,000 .. ..| 100 S e X -102 59 —162 ; 
11,889! Reuter's ee ee oe ee ee ee 6o ee ee ee 8 5 96 ee ee 7$ — 7 — 3 
8,808 Submarine Oables Trust ee ee (x) ee 2 0 еә ee Cert, . ee ve 125 —198 126 —148 ee 
68,000 | United River Plate Telephone 2 M b 1 96 wa 1-1 7— 74 
40,000 Do. do. b Cum, Pref., Nos, 1 to 40,000 eo 6 [E ee oe 5 — 6 Б — i 61 
179,947 Do. do. b Debs, . ee ee ee ee ee Btook ee ee 107 —109 107 —109 ee 
15,009! | West African Telegraph, Shares jar” we 10 2% | 4% 8 — 3 8 — А и 
80,008 | West Coast of America, 1 to 80,000 and 58,001 to э 59,009 24 oe oe oe — 1 
—.— eo of aoe Lal 8 600 guar. by Bras, Bab, Tei. EI 13 13 T 100 za p i 115 TT 
’ "n Telegra 08. ее эе oo oe * 5 — и 
75,000 D» 40. $ 6 Debs, @nd series, 1908 eo eo eec 100 ee ee ee 101 —108 101 —108 i ji 
600,000! Do. do. 4 Deb. Stock Red, ee eo өө вә 100 ee ee 103 —105 108 -166 108 oe 
88,891 West India and Panama Telegraph .. ee ee эө өө eo 10 ee oe - 1 ii- + E . 
64,668 Do. do. do. 6 Cum. 1st Pref, ee ee 10 ee ee — 9 el 
4,609 Do, do, do, 6 Oum., 2nd Pret. ee ee 10 ee °з ee 81— 82 8 == 84 * ee 
80, 0001 0, do, do, 6 Debs., Nos. 2 to 1,800 ee 100 ee ee ee 168 —1C5 108 —1(6 ee "E 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


$0,000 | British Aluminium 7 % Cum. Pref. .. e» өө оо өө oe b T oe - 44- 6 4- b ^ 
10,000 Do. do. “ A” 6 Cam. Pref, ee ea ee ee b ee ee oe 44— 64 4 zr bi ee 
800,000: Do. do. 6% 1st ort. Deb. Brock Rd, ee ee ee Stock co ee oe 95 — 104 £^ — 104 ee ee 
100,000 British Blectrio Traction ee ee ee ee ee eo LE 10 8 96 ae ГЕ) e — 9 9 — 11 Ota 94 
100,000 Do. do 6 Cum. Pret. oe ee ee ry) өө 10 se ee oe ] 11 10 = 11 11 104 
600,000: Do. do, 5 % Perpetua) Debenture Steck „Stoob sė ia 93 122 —124 123 —125 131 125 
Do. do. 43 % Ind Deb. Stock Red. eo ee е 100 eo ee ee 09 — 100 96 — v7 58% 98} 
100,000 | British Insulated and Eu Cables ee m ee ee ee b 10 96 8 96 8% 52— 63 + 6; 6; bja 
100,000 Do. 20 6% um. Pref. ee ee ese ee 6 еә ee ae 54— 52 8 6 oy ee 
60,000 44% 181 Mort. Deb, Red. 100 үн ы | 101 —104 101 —104 10:3| 10% 
60,000 .Browets, Lindley à o. U Ord, .. ee ee ee eo oe £1 ee oe oe a 1 i ec oe 
106 781 B teed do. ri 92 Com, Pret... se ee eos 15 мй Nil ee рю 14 tol 2 ee ee 
т Blectrioal Enginee ng; [I] to ee ee ee @e vt ee ae eo 
160,000 Do. Mn cum: s% Prell se ws 3 6% 6% Vs ig 2 11— 25 ее A 
125,001 Do. do Perp. Deb. Stock . ee о. | Stock oe ve .. 94 — v5 92 — 95 V m 
125,0001 Do, Perp. Ind 88 Stock .. «» | Siock oe - E 79 — t2 79 — &2 huj 
85, байгер Cable бааа e | 5 |w% рш | .. 11 — 46 11 — 14 па, 
40,000 Do. do. do. 5 % Cum. Pret ee 6 ee és és E4— F4— 54 5} 
90,000: Do. do. do. 44% Ise Mo Dob eva ted 0 Bed]. Г i: .. | 106 —106 106 —10м M 
1, 160,014 | Central London Баптау, Ота, Btock ee ee T - .. | Stock | 4% 4 es 93 — 95 93 — 95 93 rg 
64, Do. 7% Pret Book.. >s e Stock | 4% | 4 . | 101 —103 1 1—103 1098 | 101 
1,550,000 01 P TS do. Def. deo. ч 8, 2 ei 44— "A di `6 45 ч 
ty Lon Railway ee ee ee ae әв oe tne = 144— 4 45 44 
56,000 тариа Oo., ое 5 юю 1 m B. 8 b T d 2à— 2% 2)— af T 15 
st Mort. Reg. 0 ‚ап e 2 
1000⁰ "ol to 11,000 of 470 red, о |.| |р. ee ee = 88 e. 
99,961 | Mdison & Swan United Bleo. Light, ‘ A“ shares, £8 Lio 99,96), | *:6 Ni as "mo 1— 13 1— 1} "T A 
13,189 Do. do, “д” 1 гуе ео 15 Nil ee ee 11— Zi 14— 41 oo 
814,093! Do. do. 4 96 Deb. 8 k Red, 100 ee T ee 80 — £5 8) — 85 PT 
100, 0007 Do. do. and Deb. нюх SE Prov. Certs, ‘all pd. 1004 ee өө oe t6 == 91 8d — 91 oe ee 
112,100 leotrio Construction 119113, T ee * : 3! 6 96 1 96 oe 1 1 1— 1 «e ee 
81,800 Do. do. 1 Cam. Pret., 1 to 81,899 ee ee e. 13 ee ee ee L е 9% 21— ee ee 
Do. do. Perp. 1st Mort, De 2 er e n feid] | | e| ит — 9) с 
35000 | General Electri Co, ай, 5 % Cum. Pre éco gd cw] 1б | 69 5 94— 10 93— 10 E 
500.000 | Hanley's (W. T.) "Telegraph" Mort, Bab SON ON Nem bae: % | 1418 ха 125 — 16 xa | di 
А ey's T.) Telegrap Orga, ЖҮ, ы; ee ee ee c 16 15 96 == X ) - 18x 13 
900,000 Do. йо, Prei. Б m ; óg— t by— ЕВ si 22 
. 45,900 Do. do. 44 Mort. Deb, Stock .. Stoch i 109 —111 ve 111 е че 
60,000 | Indis-Rubbsr, Gutte-Percha & Telegraph Works si as oh 10 10 % - ‚6—17 16 — 17 17 ii 
gren Li е 5 Rall do. ord do. 4 95 lst Mort, Deb. 10, Ча i ja 802—108, pi e 1d | 100 ee 
[] t verpoo rhead way, O 2 ve ee e^ oe ee . 2 3 1 J % 14 2 ‘ np: ee • 
10,000 t Do. do. Pret. 319 рза se eo ee es 10 iW is Ü 93 — ug : me 9 oe ee 
87,850 Construction and Maintenan 19; |% | 09% | 155 85 — 83 xd 36 — 88 а | 86% 
10,00 4%, 8 Bas., Nos. ію 1,500. Red. (190% | 100 T Ds 1:8 —105 193 —1(5 idi 
540,000) Waterloo & City Railway, Ord, B оо ое ов oe e. | 100 | 8% 84% 9396 92 — 91 92 — 94 £24 


е A period of nine months. ¢ Quotations on Liverpool Stock. Exchange, 1 Unless otherwise stated all shares are fully paid. ч From Manchester Share I iat 


Bank rate of discount 24 per cent. (March 9th, 1905) 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES, 


| Btock 


| | 
| | | | | 


| 
| 


Prosent Dividends tor the Olosing | Closing Business dor e 
issue МАМЕ, or Quotation’ Quotations woek 
: Bbare last three years March 22d.  Mar.99th. | Mar. 794d. 10 
1 | 1909. | 1908 1904. — — — — Hihi ; Lowest 
—— Brompton & i Kensington Electric Light Bup., Ord. d to оош es 4 8% |10% | 10 X | 160—1 10 — 11 lor | nice 
38000 | Central Electric Supply 4 % Guar. Deb. Stock .. rer 71 wo BR » | "| 105 ив 115 109 Pa 
M саса oss and parand ошон! Supply .. .. wu “= б 10% | 8% | 8% = : 8— S 86 i 8d 
Cum. г m ee ee | ee 54— 6 s 
4600 Do; do: . Cum. Pre. В oe T | 88 B — Г 5— { d à 
0 ee ee . oe es ee ee oe ee — 5 — ! бу, 
550,000 Ро, do. 4% Deb. Sock Red. : | = б 2 pe 
44,486 Chelseas Eleotricity Supply rd ee ee ee 2 "ta si% "E 165 107 106 —167 t oe 
15000 Do. "Баһ бю Ren . : sten | 99 | 3» [575 | мусин бсш | 3| s 
10000 City of London peti fine strae 40,001—110.595 ° - s 10 5% 5%. 6% 11 122 11 — 12 xd 11} " 
400,000] Do. Deb, Stock, Scri iiss at 115) all pala .. ME 2 е, Е нае 184— 14 xà | 138 | į 
00,000 Do. ‘tnd Deb. Stock, Prov. Certe., all paid ..  .. | 100 ка „ MS ico rie ui 
1000 | County of London Electrie Lighting, Ord, 140,000 ..| 10 4% 4% 43% 94— 10 10 93 
100, 0001 e 0. 0. 6 96 Pref., 40,001— 60 ee 10 ee ee | oe 12 — 17 124 — 174 * oe 
7 Do do. Deb. Stock es es ee ee ee oe ее . 110 —118 - 
000 |, | do. 44% $nd Deb. Stock .. .. .. «. Stock .. „ e | 104 —106 101 —106 10 | 1% 
0:000 M ume. Corporation, "x с... ES ee = 6 1 96 1% | . 5 63 Е е 64, 
е LÀ e 6 ee ee ee ee ee i es -— — 6j 
"пою Kensington and Koighisbrdge ges Ord. 895 1; je aa bi 
do. 4 % Debenture Stock Btock 102 —104 = wi | x 
ee ee ee | f — 109 —104 1 10 
yc London a Eleotric Buppiy Gorporaion, Limited, 9 x Pref. Ps 5% 4 - „ | 89$ T 218 2 8 Ма n 
ee ee ee 1— 6 oa to 
100,000 Mee Eleotris k Supply, 1 d 70 0 I 1st Mart, Deb. Bk A | Stock ic 50 | е: 93 — 101 99 — 101 4 " 
61108 оН а Варріу, 4% Gum, Bret. 11,106, ав e 1% | 88% , 1096 | 18— 18jx4 | 174— lŝixd | 1 18 
990,000: Ро, до 1st Mort. Deb, Stock рма И ic eo Di — б t&— | t6 Яр 
950,000! Do. do. 42 Mort Pep. Atack ee Btock ee ee | es 110 —115 110 —115 eo ae 
200,000 | Midland Electric Corporation, 48 % let Mort. Deb. Uo 71 | 300 » ae ae 5 V] — #9 "n 
10,863 | Novting Hill Blectrio Lighting $ .. 1 | 6% | 68 | ncn nic » | m 
59,000 Do. 4% 1st Mort. гі. Deb. eo 05 | 100 ы A тюр c иа c I А j 
40000 | Bt. James’ and Pall Mall Electri > Light, Ord .. e Mi | nie и; i ш =й TELE 
90,000 Do do à96 14% 14 — 14 184— 144 143 133 
150,0001 Do, do. е Es 1 Erot. ‚90,081 ю 40,080 б ee ee 5 ee 24 — R 94— 84 oe ee 
19,000 Smithfield кем E Bopply, e ora, 9 b. Stock Red ee 100 ee ee | ee 98 -— 100 98 —100 oe ee 
8 о, ' 4% Deb. Bock R 20— Bi $j- 84 pe 
88000 | South London Electricity Supply Она, < 58 x ва 4 — 4 19 — 83 > 
100,000 | South Metropolitan Electric Light and Power ‘Ord. . us i о 1 к йй RM {ха th| 4 
50,000 (Late Blackheath and Greenwich 7 % Pref 1 йз 2 7 1 5 Е 
100,000 Dist. E. L. Co.) 44% 1st Deb, Stock ө » 2 Ji— lixd | 18— 1rd i 
80,000 | Urban Electric Supply, Od. шю |. р. п Kad | ug О 
80,000 Do. do. 6 % Cum, Pret. diu es б + © жо 5 7 BA— ба | 0 e 
900,000 Do. do. 44% 1st Mort. Deb. Stock Red : | 100 є в; ? 05 5 — ont кы on 
110.000 | Westminster Ескі Supply, Ord o n n] 5 as% liig 14% ысы 12 8 in iz 
, | [ do. 5 96 Cum. Pret. ee ea ге ee 6 se в | ee | t- 1— 63 i 632 6% 
. ! 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RETURNS. 
Tee == СЕ а | а „ 
Fort- Receipts for | No. i |N na | 
. pim Mil | Fort- Receipts for No. А 
Locality. шы 5 of | Total to date. 1 Locality. night the of , Totaltodate, Mies 
: | gue В: ended fortnight. | wks. open, 
| | 
AA — : — „55 
| | 88 „ | 2 | | | 
| | Е £» : £ £* £ £ . 
5 Mar. 2 | n in 10 | P | dot 5,685 .. Cardift Mar.18 8,769 + 168 :0 100,08 + 2,170 .. M 
Bu ET з 8 1.054 + 9 10 | E * "664 Curlisle „ 25 28 — 46 12 1,714 — 224 ET 
Bs head. a ee 1957 1 > 5511 + 317 124 Chatham and Dist. 1 „ 28 1.255 + 270 12 6,825 + 200 98 + 8 
Birkenhead .. „ 2 9077 | 3,041 — Hs: ub 2% Genre D „суу: 2 Wc сал g4 7,1911 .. 187 .. 
. 2 " M : aS ah . ork .. E , 28 80 + 69 11 4,416 205 99 
Blackpool 171 23 | TI + 189 | 51 47,317 + 6.372 11 Darlington. „ 18 JM — 42 8. ý .. 48 
10 —Fleetw 'd „ 25 494 + 43 12 221 = U9 wu ee Darwen | 24 24 | 8. x. . 
—L tham v4. 84 + 25 2l 2,791 x dl. et T us Жы Pase M doe: 
Bolton d „ 26 3.559 + 838 52 Өз + i56 : Dundee „„ 22 1565 + 89 „ aa е эж a 
Bournemouth " 2 0075 2H 50 | BS. 4605 ресе „ 18 170 4 1n 1.922 — £9 . |- 
tBradford POI ES M pone nomm East H nod du Miu mM et 
: И eo Б: Y эё ast Ham ‚ 25 | DU: 268 5 36,059 + 2,) „ К 
Brighton Маг. 26 | 1,091 + 242 51 49,523 9 Glasgow | 25 19.337 „ j 
if e ; ‚49, z sg M ж £9, 42,442 423 ^ 610,616 +31,677 793 + 4 
Bristol IM OM H | 9310 1% MEE Gloucester I 34 13. 165 18.201 155 T 
| i | | | Halifax 2 „ 22 2,013 + 156 51 | 72,389 + 6,540 34 +°} 
| | | ' | | посев „ 25 2,113 + 230 51 | 68,295 4 4,522 
| | | | ОШ шы Seed „25 4.302 + 292 51 | 131,190 |+11,672 18 
Brit. Elec. Trae. Co. | | | | | {Ilford Feb. 25. Bab Е 9 ; 474 20,815 + 000 .. 
nap | | 1 В i e-ton lar. 22 234 — 31 bl 6,55 8 5 
антпе ..| Mar. 1 2 + 11 E IBN шр с Ipswich „ 25 702/4 BO 51 | 23,038 .. 104 
Barrow C 399 + 142| „ 1.982 E 205 | Isle of Thanet „ 9 G7 + 62:12 ' 2987 + 216 | 
Birmingham: City) „ 17 11,209 41,080 „„ 57,666 к 2.878 | Kirkcaldy „ „ 22 100 + 22) .. 5 - m 
B rt Mid. ) „ 17 8.45 + 5:061 „ 118.126 EM "EC Lan'kshire Trm. Co. „ 23 1,267.4 121 12 Uses + 689 86 
роон. i e 1 T 1 DF pe e, в 25 11,020 + 934 | 52 295,273 + 18,052 LI + " 
5 9 „ ` — ¢ 2 ; eicester 1 25 3.866 |18 21,488 
| ‘ | SE ' Н 
o 209 rb ge » y | bonn t pe „ Petr E 217 e ded Liverpool EN Ж 18 19.912 +1,076 11 | 107, 00 + 4,483 106 
Graresend. N'feet, „ 17 30 — 7 „ 2012 . г BRE Sr ci baud ria ii i: 
ave э» Ы . | E Cas з EE Я : owesto ЕИ 5 246 — T Js ез 
Оп: Е. Gisgw | ^ i 5 MH 21 ” as | ++ 699 | | Bá | Manchester. „ 5 24.392 12.725 51 618,295 430,640 | 
Hae et] к Жо б, A Шу cms. 0| Neweastle p m ssl "HO Ql oe] Les pe 
eo eres dir d | dE. к бе E p | Newport .. „ 25, 1,051 +&202 25 | 19,681 „ 1, 18 1 B + К 
> p ы ы. : MA mo EM e dham da 24 | 2,495 931 52 , 65,554 :+ 6, + 
о d n | m ues pM o | H 155 | | "TES 5 p ux "d a * un ME " ia] Ai i d | 
" ; 3 „ xj эг ortsmouth.. fps ‚ж. 90 181 4 377 52 4,400 + 6, 14 
оа Ashton | A RD age ed ob ure quae | Reading Ui To Ries f 107 51 | зз, 2. 01902 
Peter rough .., » 11 | ate, щы " M om 7 | „ Rochdale sep за 25 931 + 728 | 52 14,547 114.86 102 
Boe И Ия 50 | : M o» 90, 7971 + 662 50 | 208,873 4102971 80 — 
RCCC цас, E Аш, jl. | tSearborough — .. н 48 370 — .. | F з 
Rothesay .. |" B Bt gj 1 37 . (| Sheffield . „ 26 9,310 + 618 52 | 240,566 + 8,214 94 + H 
неоген ы pus Nd 17 | 461 — 13 » ue '+ 105 s {Southampton "I 828 + 12 50 47,885 — 2,66) - 
ee — *» 17 is Ha » 592 — 10 à | Southend-on-Sea ..) „ 22 | 191 60 51 17,071 4 1, 666 i hie 
south als.. „ 1 10 ICD „ 48 T 176 „ d EDO DON „ i 967 + 15 51 07307 + 8135 1M +l 
wangeni m col 99 11 , 89 — 1 ” | + 176 | . jj funderland „ 29 1,144 4+ t0 50 62,45 (+ 1,076 21 t 1 
Tynemouth |” 17 g5 — 48 „ 1 831 = £10 D Ro GUN E NS 5005 B mo 
| —— 17 ‹ ! 5 * : 4. ME rest atn Е 22 2,841 m e 55,“ р 25 oe 
“оз КЕЕ Сл illc 2 л, 
Wrexham. "mo b. 195 + 9 „ hs — 26 : | | | 
Yorks, Wool. Dist. „ 17 1,141 + 132 „ ö, 918 a (665 | | | 
| i 
| ' || Cen. London Riy. Mar. 25 14,095 — 247 12 F6,1153 + 918 6 
| ! | City & . Lon. шу. „ 06, 571? — il 18 , 3990 - 0. ri 
к" | ublin-Luean Rly, „ 214 211 + 17 12 32 +; | б 
Burley ue ue Mann ADDE UNE T Wg „ „ G; N. and City Riy. „ 25 3,903 +1,860 12 19,256 y 
Burton-on-Trent .. „ ` ә : ' ЧА 115 L'pool Overh'd Rly. |. „ 26 3.025 — 87 12 19,096 — 696 ‚ ӨТ. 
Bury .. A bs bs "ES à I А; E ; m Mersey Railway » 25 3,136 + 207 12 | 19,079 + 1,295 3 


"—————— Em 


* Compared with the corresponding period of 1904, 
ee oor 


1 ы — 078 Ll 


t One week only. 


PENES 


t Includes horse and other receipts. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING FEBRUARY, 1905. 


Tr tabulated figures given below are based upon tbe official 
returns of electrical exports and imports for the month of February. 
From their detailed nature we anticipate that tbey will prove of 
value to those engaged in tbe electrical industry in Great 
Britain, and that they will also furnish an approximate index not 
only of tbe state of the electrical trades, but also in many 
cases of the nature and origin of cur competitors trade, and 
of the character of the possible trade to any country, for export 
purposes. The British exporter can, in fact, see, in concise form, 
the possible trade centres of interest to him individually in 
any part of the world. 

The import figures convey some idea of the extent to 
which we depend upon Scandinavia for telephone requisites. 
From this locality we imported during the month of February 
some £13,500 worth of such material. 

The United Btates, with £16,000 worth о! electrical machinery 


imported into this country, is especially noticeable. On the other 
hand, Japan, India and New Zealand were our prominent customers 
during the month in question. 

In reading the imports table, it should be noted that 
the countries exporting are not necessarily the countries of 
origin, which explains to a great extent the abserce of such 
countries as Switzerland, Italy and Austria; in the same way 
the final destination, in the case of certain European countries 
Me in the export section, is not necessarily the country 
of entry 

As explained in the foot-note to the table, the first and third 
colamns unavoidably contain considerable amounts for goods, 
otherwiss unspecified; it is also obvious that mach electrical mate- 
rial is both exported and imported under such classifications as 
hardware, earthenware, gloss, lead, sinc, iron-wire, &c., and for 
that reason does not appear in the table below. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


Norn.— The amounts appearing under the several headings are classified according to the Customs returns. 
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The first and 


third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns 
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(Continued from page 510.) 


At the opening of the Committee on Tuesday last week, the 
CHAIBMAN said that, in view of the enormous sizs of the area pro- 
posed to be supplied by the promoters, he thought that any decision 
they might come to would create a precedent for the future. There- 
fore, to assist the Committee, he would ask all counsel engaged in 
the Bill to agree to have a return prepared on the following 
lines :—A list of companies authorised to supply electric power in 
districts in which companies and local authorities were already 
supplying electricity under Act of Pazliament or provisional order; 
(a) the dates on which such authorisation was given in each case; 
(b) the area of supply, capacity and amount of supply now being 
given by euch companies; (c) the names of the other companies and 
local authorities above referred to, their capacity, and the amount 
of supply now being given by them; (d) whether their actual 
supply has increased or diminished since the establishment of the 
new power companies in each case. 

Counsel agreed to confer and submit such a statement as the 
Ohairman indicated. 

The oro. examination of Mr. MgBz was then continued by Mr. 
Moon, K.C., on behalf of the Westminster Electric Supply Cor- 
poration. 

Examined on the question of cost, the WrrNESS said they expected 
to produce their electricity at а cost of 507d. per unit, and to sell 
it at 7d. per unit, which would give them a margin of 193d. per 
unit. He thought that was a fair margin to play with. If they 
got that margin, they could pay 6 per cent. If they coald not, 
their dividend would drop by 1 per cent. for every 03d. that their 
expenses exceeded their estimate. Of the 1374 million units they 
estimated to supply, 82 millions would have to be supplied to 
authorised distributors. 
companies would prefer to take their power from his company, 
becaure of the price at which they would be able to supply. The 
field they were proposing to deal with was not at present supplied, 
and if it was to be supplied, i¢ must, to a large extent, be through a 
fresh installation. 

Supposing the Central Co. have a site available, or acquire a site 
for putting up a fresh installation, why cannot we do it at а cost of 
not more than £105 per xw. if you can?—If you put it up the 
same size you could, I suppose. 

And in the same way with the generating cost—what discovery 
have you got which enables you to generate electricity ata lees price 
than anybody else ?—None at all. 

Then if we have a site which is equally available for manufactur- 
ing electricity, we can do the same thing as you and for the same 
price ?—I am not aware tbat you have got any scheme for doing it. 
Continuing, witness said he understood that the South Metropolitan 
Со. had got a site on the river bank quite close to where they were 
proposing to erect their station, He did not know what was to pre- 
vent that company from doing what they proposed to do at the 
same cost, but the fact remained that they had had the opportunity 
for five years and had not tıken advantage of it. As to whether it 
was not to the interest of an existing company to eupply energy for 
power purposes at any price in excess ef what it cost them to gene- 
rate it, witness said that must be a question of policy. Personally, 
he did not consider it would be good commercial policy to supply 
power at the mere generating с ate. 

Replring to Mr. Vesey Knox for the Southwark Borough Council 
and other local authorities, Mr. MELZ said he agreed that the 
p2rcentages of the total power installed in London and in the Tyne- 
side area were about (qual. The relative popolation of the two 
areas was віх to one in favour of London. He believed that except 
in the County of London there wa: no case of actual competition ia 
electric supply througbout the United Kingdom. 

In answer to the CHAIBMAN, COUNSEL said that the view of his 
clients was that the promoters were more vigorously opposing the 
local authorities than the companies, because in the non-industrial 
area, where there was to be no competition and power supply to 
individual consumers, these were practically all companies. In the 
industrial area, however, where there were mo-tly local authorities, 
by competing for the supply of power, the effect of the new com- 
piny would be to keep the works cost of the existing companies at 
a high figure, and so evertually the tendency would be for people 
t» take the whole of their supply from the big company, and in the 
end a monopoly would be created which would be against tho 
interests of consumers, | 

Answering Mr. Косев WALLACE, K.C., for the Kenair gton and 
Knightsbridge Co. and the Notting Hil Co, the WIr RES ssid he 
was aware that those companies had a j int station зш the Wrst 
End, but be did not think it would be possible f r them to supply 
railway companies at a price that would warrant them taking weir 
power from them. | 

On Wednesday last we.k Mr. Merz was still further cross- 
examined, and in reply to Mr. M. WH TH (cou! Bel for the Hsckney 
Bo'eugh Council), eaid he would be perfectly willing to supply 
Hackney with current at the prices he had mentioned in nis 
estimate. ' | 

In re-examination by Mr. FirzaEBArL D, WiTNrS88 said ke thought 
it would be impossib e to eect gene-nting stations if they had to 
comply with the Lone oi Building Act. Railway companies were 
exempt from some of tie bmldug by e-laws, and he believed this 
was als» the case with som: of the gas с mpanies. With regard to 
the supply by the St. Pancras. B rough Council of power at 14. per 


He believed that local authorities and : 


l 


would have been a mich better one. 


unit, he worked it out that by adding the proper capital costs the 
generatirg cost came to 1 650. As to the suggestion of the London 
companies that they cou'd supply as cheaply as the new company, 
he would point out that only quite recently the Metropolitan Elec- 
trical Supply Company's best offer to the Marylebone Borough 
Council was 3d. per unit for the first two hours, and £1. per unit 
afterwards, which gave an average price of 17d. per unit. With- 
out doubt the new company could supply at balf that price. 
The terms for hiring out motors at Tyneside were about 
half those asked for by the Metropolitan Electric Supply Company 
in the case of direct-current motors, and about one-third in the 
case of alternating-current motors. His estimates were based on 
tenders. 

In answer to Lord DE rA Zovogm, Wrrarss said the promoters put 
in the clause authorising the company to purchase undertakings aud 
take transfers, because they reslieed that many of the London 
undertakings were in an oveatisfactory financial position, and it 
would be better for the ratepayers probably, if the company took 
the trarsfer and supplied the whole of the current. 

The Hon. O. A. Pansons was next called, and said the main 
points of his evidence was as to the cost of generation. He con- 
tended that increasing the size of the turbines to the extent 
suggested, was the only possible means of carrying out the scheme. 
For instance, a 1,000-xw. turbine cost twice as much per KW. as 
а 10,000-kw. turbine. Witness had a number of models of 
turbines which he explained to the Committee, and pointed out the 
advantages of the use of large turbines as regarded floor space. The 
space taken up by а big machine was practically no more than а 
small one. The 10,000-xw. turbine generators had a maximum 
capacity of 20,000 kw. The steam consumption was 13 lb. per Kw. 
against 15:4 lb. with the smaller sized machines at Newcastle. One 
of the main disadvantages of nearly all the London generating 
stations was the necessity for using cooling towers, which was а 
cause of inefficiency. 

Ia cross-examination, Witnrss admitted that no 10,000-k w. tur- 
bines had yet been used, and that the normal capacity of the largest 
turbine yet made was 3,500 Kw, only two of which had been built. 
The 10,000-xw. turbines proposed were 18 per cent. more effizient 
{һап the 3.500-kw. turbines. The overload capacity would be 
capable of use for periods varying from balf an hour to a day. The 
period of construction of these 10,000-Kw. turbines would be nine 
months. . ; 

Replving to Mr. Munno (who represented the St Pancras Borough 
Council), Witness said he did not know that the 1,000-Kw. turbine 
supplied to them bad been unsatisfactory, and that the actual test 
had shown the steam necessary to generate a full current was 
1,000 Ib. per hour more than the guarantee. — ' 

In re-examination after the luncheon interval, WrrxESS said he 
had discovered that the test referred to by Mr. Munro was not an 
offi sial test. The machine was not yet out of the makers’ hands, and 
proper condensing plant had not been used in the test. 

Mr. C. E. L. Brown, of the firm of Brown, Boveri & Co., 
endorsed the evidence of Mr. Mers as to the estimates. He had 
made out an estimate for the cost of a large station on the 
Continent, and arrived at a cost of between £7 and £7 10s per KW., 
excluding land. 

In cross -· ea mination, Wirnzss said his estimate was based on 
overhead wires. If underground wires had to be used, the price 
would go vv. 

Mr. 8. Z. DR Ferranti also agreed with the estimates of Mr. 
Merz. Не raid he had been over more than 100 miles of the route 
where it was proposed to lay lines Witness proceeded to deal 
with the various generating stations in London in detail to show 
the disadvantages they all suffered from, both in site and design. 
In most cases there was no room for an extension of the stations, as 
the neighbouring land was all taken up. He enlarged on the dis- 
advantages of cooling towers, and put in a photograph showirg the 
Metropolitan Electric Supply Company's station at Willesden, 
practically enveloped in а fog from the steam given off from the 
cooling towers. Individually the London stations could not give 
anything like the supply proposed in the Bill, and collectively it 
was impossible, on a count of the variety of systems in use. І 

In oross-examination by Mr. Влгғоов Browne, WITNESB said 
that the generating station at Deptford of the London Electrio 
Supply Corporation, which he had stated was a bad one, was 
designed and erected by himself. Tbe scheme, however, which he 
originally proposed was not carried out by the company owing to 
want of money ; but if that scheme had been carried out, the station 
He dieagreed with the prin- 
ciple of excluding any authorised distributor from power Bill areas, 
avd from that poiat of view he bad never considered the Lancashire 
and the Yorkshire Bills to. be power Bills at al), because the com- 
panies in those cases were only authorised to supply to existing 
undertakers. He deprecated competition by two power companies 
over the same area, but considered that competition was quite pos- 
gible between а power company and a small lighting company with- 
out any harm to the latter. Practically speaking, be betteved that 
in time all the exi-tiog undertakers would become distributors of the 
big power companies’ current. 

Mr. Pal Frou Browne: And then you must get a monopoly. 

WITNESS: Only a monopoly of chespness, 

In re-cxamination, WiTNESS express-d the opinion that the 
principle uf restriction forced upon the Lancashire and Los k-hire 
Power Cos. had been the reason why they had been backward in 
making a start. 

At the opening of the proceedings on Thursday last week, the 
Chairman of the Committee stated that it had been brought to his 
mind thst he was intercsted in one cf the petitioners against the 
Bill—tne South Metropolitan Gas Со. He would, of course, take 
no part in sny decision of the Committee relating to that company, 


aa — — 
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although he understood that the only point was the taking of some 
roperty. 

E Tbe Hon. J. D. FirzangAL D remarked that the parties were con- 

sidering that matter, and he hoped that arrangements would be 

made вэ that the Committee should not be troubled with it. 

Mr. Vincent Raven, chief assi-tant mechanical engineer to the 
North-Ea-tern Railway, was then called. He had had experience 
of the electrifica'ion of rail«ays in connection with the transforma- 
tie n of part of the North-Eastern Co.’ssystem. In that case the com- 
pany had considered the question of erecting their own generatirg 
station, and decided against that course. They took their power 
frcm the Newcastle Power Co. The electrified part of the system 


covered over 36 miles, or 90 miles of single track. Не did not 


think that the London railway companies could make the change 
from steam to electricity with advantage unless they could get 
electricity for leas than $. per unit. 

Cross-examined by Mr. Frerman, K.C.: He knew of no large 
railway company, either on the Continent or in America, which took 
its power from a power company. He was aware that all the tube 
railways of London geverated their own power. 

Re-examined: The London tube companies bad their own 
generating stations, because they had no option in the matter. 
Poes'vly they would not have done 80 had the promoters of this 
Bill been there. 

Mr. Goopay, general manager of the Great Eastern Railway Co, 
said that if it were decided to electrify the suburban part of their 
line, they would like to have the option of taking their supply from 
the promoters. If they electrified their suburban system, they 
would require rather more than 30,000 н.р. Taking the power 
from a company would save them considerable capital outlay. 

Cross-examined by Mr. Ram, К.О: He did nct know what the 
price charged by the power company would be. 

Mr. Berry, the manager of the Great Northern Railway Co., 
said that tie suburban traffis of that line was about 100,000 
passengers per dey. The company had bad the question of elec- 
trification b fore them for some time, and from preliminary estimates 
they had found that the cost of erecting a generating station would 
involve 35 per cent. of the total cost of electrification. The 
advent of this company would greatly facilitate the electrification 
of the line, which, if carried out, would reqaire about 26,000 Н.Р. 

In reply to Mr. Ram, Wreness said that hig position was the 
tame as that of the previous witness. 

Mr. CoxINGHAM, general manager of the Central London Rail- 
way, in the couree of his evidence, said that at Montreal, where he 
was engaged in the electrificaticn of the street tramways, he had, 
bad some experience of the working of condensing and non-con- 
densing plant. The water for condensing was taken from a canal, 
and when the water in the canal was run off, the plant had to be 
used without the condenser. He found that without condensing the 
cost of working increased 30 to 35 per cent. 

By Mr. Ram: Ceteris paribus, he admitted that it was better for a 
railway com pony to have its own generating station. 

Mr. F. E. Gripper, manager of the Edmundson's Electricity 
Corporation, gave evidence as to the advantages of large over small 
installations, and a number of representatives of engineering firms 
who would take power were called in support of the cheme. 

After several witnesses had been called, Earl CaAMPEBDOWN asked 
how many more witnesses of that character were to be called. 

Mr. Ноховлтов Luoyp: ''Forty-five, my Lord. They are coming 
from all parts of the area." 

After some discussion, CouxsRL said that he would call two of 
the witnesses only. These having been examined, evidence on the 
financial side of the scheme wae given by Mr. FArconzmn, one of the 
promoters, » ho said that each of the promoters had subscribed £500 
towards the preliminary expenses. If necersary, they were pre- 
pared to find the whole of the capital. Mr. G. FABBEB, managing 
director of Baring Bros., also gave evidence. 

On Monday the first witness called was Sir ALEXANDER BINNIB, 
who gave evidence as to the estimates for street works. He con- 
sidered that tbe estimates were reasonable, and that having the 
ring main on the proposed route would minimise inconvenience. 
The less crowded streets had been chosen. 

Cross-examined by Mr. Vesey Knox: WITNESS said that he had 
not gone into the осві of the generating station except во far ав the 
foundations were concerned. He could not give an opinion as to 
the cost per kw. 

Re-examined : The promoters considered that the proposed route 
of the ring main was the best they could have, but they were willing 
to meet the views of local authorities in regard to any deviations 
which they might suggest. 

Mr. Srenninc. F. R. I. B. A., F.S I., was called on the question of 
the cost of the buildings. He thovght that the amount provided 
was ample for all requirements, and that the buildings should be 
put in the same category as those of gas companies, which were 
exempt from the operations of the Building Act. 

Cross-ezamined by Mr. Lewis Cowarp, K.C. (for the London 
County Council): The promoters had inserted a special clause 
relating to the Luildings, because the L. C. O. might raise objections 
which would delay the erection of the buildings. 

Mr. Merz, recalled on the qu:stion of the areas of supply, said 
that the industrial area bad been selected on account of the large 
number of factories in that area. 

In reply to Mr. Rice (for the Corporation of London), WITNESS 
said tt at the pr. moters would be quite willing to discuss the route 
of the proposed mains through the City. 

Mr. Ride: Yes; but after you have got your Bill. WITNESS: 
Certainly, Certainly. 

By Mr. Vesey Knox: Such districts as Bromley had been 
included because of possible factories in the future. Не considered 
that the use of overhead distributing wires was perfectly safe. 


The laying of the ring main would depend upon how the scheme 
developed, but his supposition in the estimate was that no main 
would be laid outside the industrial area until after 1910. 

This concladed the case for the Bill. 

Mr. NEVILLE, K O., then aidressed the Committee on behalf of 
the nine companies who presented a j»int petition against the Bill. 
He said that be did not propose to deal with the evidence, but 
wovld confine hm-elf to the policy of the Bill. The companies 
which he represented bad tog»ther a very large capital, something 
lık- £8,000,(00, besides a considerable amount cf unissaed capital, 
He did not 88y tbat there should be no competition, for the qaestion 
of monopoly was dealt with by the Act. What his clients said was 
that the proposed competition was not in any sense such a competi - 
tion a8 was provided for by the Act. The promoters of the scheme 
asked to be placed on a different footing, and to be placed over the 
heads of the companies on conditions very much more favourable. 
He did not think that the London companies could ba accused of 
want of push or want of energy, but taking the whole of the divi- 
dends paid by them up to 1904, the average was only 4 per cent. on 
their paid-up capital. They had 26 years more of their term to run, 
and they would have to put themselves in a position to recoup their 
eapital. Ifallowed to go on without competition they would, no 
doubt, become good going concerns, but here was this large company 
saying, "No; all the improvements to be had we are going to get," 
andon much more favourable terms. Practically, it meant reaping 
the rewards of the companies. 

The CHarsMan: Ia that quite what they say? 

Mr. NzvIiLLE: Well, that is my interpretation of what the result 
will be. 

Continuing, CouNsEL said it was not like coming to а large area 
which was not supplied at all, but coming to an area already fully 
supplied by local aathorities and companies. It was asking Parlia- 
ment to do something which had never been done before. Another 
point was that the promoters of this Bill would be Jimited in their 
liability to supply, for they w.uld practically be able to pick their 
customers, On consideration, he contended, it would not be fair to 
grant them their powers. What they believed was, that in the end 
they would succeed in ousting the existing companies as generators 
of electricity altogether. 

The Снлївмлн: І think “ousting” is rather a strong term. (То 
Mr. Charteris), I think that what you expect to do is to supplemeat 
the existing companies as generators? 

Mr. CHARTERIS: Yes, my Lord, as generators. 

Continuing, Mr. NEVILLE said that qua generators the company 


would acquire a monopoly of the whole of London. 16 would really 


beatrust and would operate against the public interest. Oompeti- 
tion would be a physical impossibility, as the streets would be too 
crowded with mains to allow of the addition of any more, If Mr. 
Merz's suppositions were not realised a great deal of harm would be 
done. 

The СнАївмАн: But if the company succeed in compelling the 
existing companies to scrap their stations they would still have no 
power to distribute power for lighting direct. 

Mr. CHARTEBIS: That is so. 

Mr. NzviLLE: Yes, but public lighting is an exception to that. 

Mr. Moon: The local authority would be considered as dis- 
tributors for the purpose of public lighting. 

Mr. NEVILLE, in conclusion, reviewed the evidence shortly. Не 
ventured to think that the evidence as to & public demand had 
been very weak. They had had one case mentioned, that of Mr. 
Nightingale, which was а case of the supply of electricity for a 
crane, and was a matter of £10 or £12 a year. He would, in con- 
clusion, ask the Committee to say that it would not be fair to give 
the promotere their Bill. 

Mr. ConACHEB, the general manager of the Metropolitan Elec- 
tric Supply Co., Ltd., was then called. Examined by Mr. BALFOUR 
Вв wne, K.O., be explained at some length the history of the 
various companies petitioning againetthe Bill. The total capital of 
the nine companies was £11,299,000, out of which £7,562,000 had 
been spent up to the present. The companies had many obligations 
of an onerous nature. They were compelled to give a supply to 
anyone who demanded it, while in the country no person could call 
upon a company to supply in a non-compulsory street. The com- 
panies were also under an obligation to supply any street lamp 
within 75 yards of one of their mains. It was a hardship on the 
companies that they should haveto keep up their concerns right 
up to the day that they were bcught, although they would not be 
taken over as going concerns. In 1900 the number of units supplied 
by the whole of the companies was 54,250,000, and it had risen 
until last year it atood at 111,425,000. All the companies had 
generating plant much in excess of the present demand. The total 
capacity in kilowatts was 119,339 xw., while the largest demand had 
been 78,408 kw. ; that was a margin of 50 per cent. nearly. Most 
of the stations "were on sites which provided for considerable 
enlargement. In the case of the Willesden station of his company, 
they had at present a plant of 13,800. Kw. capacity; and 3,000-x w. 
plant was being laid down, but they had room for at least six times 
the total amount, or 100,000 xw. The Committee adjourned. 

At the commencement of proceedings on Tuesday, the Hon. J. D. 
FiTZGEBALD. К.О, for the promoters, referred to certain criticisms 
which Mr. Neville had passed oa the previous day on the question 
of maximum prices. He thought that there жава certain ambiguity 
in one of the clauses, but the intention was that the maximum 
prices ehould be real, and not sham prices. He would be willing to 
alter the word ng of the clause. 

The CHAIBMAN said that the Committee did not propose to go 
into details at that moment. 

The examination of Mr. CONACHER was then resumed. 

The CHAlBMAN called witness's attention to the fact that on the 
previous day Mr. Neville had stated that the terms upon which the 
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promoters of the present Bill would supply were different from 
those on which his (witnese’s) company supplied. Не (the chair- 


man) would like to see one of the prov. orders under which the | 


company supplied. 

Mr. RAM said that his Lordsbip should have a copy. 

Mr. Мовивву WnuriTE, on behalf of Hackney, offered a copy of 
the prov. order under which that local authority supplied. 

The CBAIRMAN thought that he would wait until the case of the 
local authorities came up, when counsel could state a general case 
for the local authorities. 

Examined by Mr. Rax, Mr. ConacHzB said that for years the 
companies had been awake to the fact tbat it was desirable to have 
large stations. They were fully alive to the advantages of concen- 
trating their business. | 

Ву the OHBarBMAN: They were actually ‘scrapping " some of 
their stations. | 

In the case of his company, he anticipated that by next year tbe 
whole of the supply would be given from the Willesden station. 
All the companies had, in addition to enlarging their business, very 
greatly increased the sise of their machinery. The 1,500-kw. 
machines at Willesden bad had to be obtained in the United 
States, as it was not made in this country. For some time past the 
companies had been anxious to promote business either by low rates 
or by a sliding scale. 

The CHa1BMAN: But there is nothing about a sliding scale in the 
Act.— Witness: No; that is simply by agreement. 

The CualnmMan: The difference between you and the promoters is 
the basis on which the sliding scale is made? The Wrrures 
replied that that wasso. The difference was that while, in the case 
of the companies, the sliding scale was made by agreement, the 
promoters of this Bill proposed that the sliding scale should be part 
of the Act. Continuing, witness said that he considered that the 
promoters would be able to pick and choose their customers. The 
scheme of the promoters was quite inapplicable to the proposed 
area, 

Cross-examined by the Hon. J. D. FrrzczBALp: He did not 
deny that the maximum charges in this Bill were considerably 
lower than the maximum charges of the companies Ee considered 
that they were too low. Questioned as to the prices paid for coal 
by the companies, he said that he was aware thet, while the com- 
panies paid 12s. per ton for coal, the promoters estimated on paying 
8s. per ton. If a company abandoned its own generating station it 
might be to its advantage to take a supply of power from a large 
generator. 

The Hon. J. D. FirTzazBArp: But it is, obviously, to their advan- 
tage to have the option of a supply ?—Oh, I don't object to that. 
Under certain circumstances it might be to. 

Ава matter of fact, you are promoting а Bill to enable you your- 
selves to supply in bulk over a very large area ?— Yes. 

Mr. FirzaoERALD then took the witness at some length through 
the conditions under which the various companies supplied. In 
tbe case of the Westminster Co., he considered that they would be 
sffected most in the matter cf street lighting. The City Council of 
Westminster had no power to generate electricity, so that they bad 
to take their current from the Westminster Co. They were, of 
course, large consumers, and if tbis Bill passed there would be direct 
competition. He admitted that there was very little current used 
for power purposes in Westminster. Witness was not able to give 
the figures for works cost, &c., in the case of some of the other 
petitioning companies, and counsel suggested that the figures had 
been asked for a week ago. 

Witness said that the letter asking for the information had been 
paseed on to the Parliamentary agents who bad the case in hand. 

Mr. FirzoEBALD: And they advised you not to reply to tbe 
questions. 

Re-examined by Mr. NRvILLR, K.O., Wrrszss said that he con- 


sidered tbat the greatest competition would be in tbe industrial ' 


area, As to the option of taking a supply, its advantage depended 
upon the price they had to psy for it. 

HOBDEBN, general manager of the Westminster Electric 
Supply Corporation, examined by Mr. NEvILLE, said that his com- 
pany considered they could supply all the electricity required in 
their area. They had recently erected a Jarge generating station in 
Duke Street. His company, as was the case with the other com- 
. panies, made special charges to large consumers, such as botel com- 
panies, &c. During the last five years there had been a fall in the 
price of electricity of 10 per cent. By 1910 there might be another 
10 per cent. off. He looked forward to a substantial increase in 
the diversity of load. The company did not make a profit on its 
supply to small consumere, who, he thought, would be prejudicially 
affected by the Bill as it stood. His experience had always been 
that a reduction in the price for lighting was always followed by 
an increase of business. 

The Committee adjourned. 


On Wednesday Mr. Hordern banded in a table which he said 


showed that the Westminster Co. were now supplying at a price 
. lower than that proposed by the Bill. Evidence was also given by 
Mr. R. Stewart Bain, for the London Electric Sapply Corporation ; 
Prof. Kennedy; Mr. Н. W. Sprunt, for the South London Electric 
Supply Corporation; Major Cardew; Mr. Seale, for the Oharing 
Cross Co.; and Col. Crompton. This evidence will be reported in 


our next issue. (To bs continued.) 


Swansea COBPORATION BILL., 
On Tuesday and Wednesday last week, Mr. F. W. Stevenson's Select 
Committee of the House of Commons, considered the Swansea Cor- 
poration Bill, Part 11. of which sought to authorite the Corporation 
to acquire the undertaking of tbe Swansea Tramway Co., whose 
shares are practically held by tbe B.E.T. Co. 


Mr. Н. LLoYD appeared for the Corporation, and dealing with 
Part II. of the Bill, said that the Swansea Tramways Act of 1882, 
in Olauses 34 and 35, contained provision in reletion to the pur- 
chase of the tramways by the Corporation, and the grantiog of a 
lease to thecompany. The Swansea Tramway Co. were incorporated 
by Act of Parliament in 1874, and were authorised to construct 
certain tramways in the borough. In 1878 the company, under 
another Act, got farther powers to construct tramways, and again, 
in 1879, by Provisional Order, they got still farther powers. In all 
three of these Acts the company were subject to the provisions of 
ths Tramways Act of 1872, which gave the Corporation power to 
purchase at the end of 21 years, or in any future periods of seven 
years, Ia 1882, however, the company came for further powers, 
and an Act was passed which gave them these powers. One of the 
clauses of that Act gave the Corporation the right to themselves 
construct the tramways, and also the power, within 19 months, for 
the Corporation to purchase the lines, if the compauy constructed 
them. At this time the position was tbat the 1874 tramways were 
purchaseable by the Corporation in 1895; the 1878 tramways in 
1899, and the 1879 tramways in 1900. In 1882 the Act was passed 
containing the following c'auses:— 


Clause 84.—If the Corporation construct or purchase the tramways, or any 
part thereof, or if they purchase the tramways authorised by the Act of 1874 
or the Act of 1878, or the Order of 1879, or any one or more of them hereafter 
referred to separately as an existing tramway, and collectively as existing tram- 
ways, the following provisions shall have effect :—(1) The Corporation shali upon 
application grant the lease of the tramways so constructed or purchased, and of 
the existing tramways so purchased for such term not exceeding 21 years as the 
company require, and at such rent and upon such terms and subject to such 
conditions as may be agreed on between the company and the Corporation, or 
ав, failing agreement withintwo months after such application, shall be settled 
by & referee appointed by the Board of Trade. (2) If the Corporation elect to 
construct or purchase аз aforesaid, they shall be subject to the provisions, and 
shall perform and observe all the obligations and conditions imposed on the 
com) wy with respect to the construction and maintenance of such tramways 
as they во elect to construct or purchase, in the same manner and to the same 
extent and effect as if the Corporation had been authorised to construct such 
tramways апа had been named in the Act authorising such construction instead 
of the companv. 

Clause 35.— The Corporation shall not purchase any of the tramways or 
existing tramways otherwise than by agreement with the company during the 
subsistence of eny lease granted by the Corporation to the company, or in care 
there be no such lease, until the expiration of 21 years from the completion of 
the tramways, and if the Corporation purchases the tramways or any part 
thereof or any existing tramway, they shall also purchase the lande, 
buildings, &c. | 

He suggested that it was the obvious intention of Parliament in 
the Act of 1882, and of all parties, that for general convenience the 
company should have 21 years absolute ownership from that time, in 
order that they might develop their undertaking before the par- 
chase clause operated, whilst at the end of that time the company 
might, if they desired it, have a lease for 21 years. The tramways 
authorised in 1882 were completed in 1885, and therefore the 21 
years expired in February, 1906. The gist of his case was that it 
was understood by everybody that this was the position of affairs, 
aud tbat the clauses in the Act were drafted with a view to bringing 
that about. In 1897 there were two Bills before Parlianent. The 
Corporation had come to a provisional agreement with the Tramway 
Co. for the purchase of the undertaking, and they promoted a Bill 
to get Parliament's ranction to such an agreement. Unfortunately, 
it was contended that the Corporation had not properly complied 
with tbe provisions of the Borough Funds Act, and the Bill was 
tbrown out. The Tramway Co. promoted a Bill in the same session 
of Parliament to enable them to raise £50,000 capital and to electrify 
the existing tramways. Up to 1897 there was no difference between 
the Corporation and the company, but at that time the majority of 
the shares were purchased by the B. E. T. Co., and apparently the 
advisers of the company began to see whether they could not put 
some different interpretation upon the sections. The result was 
that tbecompany claimed that what had been sworn to be their view up 
to that time was not the real meaning at all, and they said that what it 
meant was that, in the first place, the Corporation could buy nothing 
for 21 years; tbat at the end of the 21 years they could purchase 
such portions as happened to fall in and then grant a lease for 21 
years to the company, and during that period they could purchase 
no more; then at the end of this 21 years they could purchase such 
other portions as fell in end again graut a lease, and soon. The 
result of their contention was that the Corporation could not pur- 
chase the tramways until 1993. The Corporation considered the 
contention ludicrous and went to the Court of Chaucery. The 
Court, however, would only deal with the meaning of the words as 
they stood, and without inquiring into the intention, decided in 
faveur of the company. Under these circumstances the Corpora- 
tion asked that the clauses ehould be repealed, so that the obvious 
intention of Parliament should be carried out. ° 

Mr. Tuomas (Town Clerk of Swansea) was called, and said the 
Corporation did not oppose the company's Bill in 1882 on the 
understanding that the whole system of tramways would remain in 
the company’s hande, until 20 years after the completion of the 
tramways authorised by that Bill, The object was to bring all the 
different linea of tramway into line and treat the whole thiog as 
one conc3rn. 

Mr. BALrOUn Browne, K.C., addressed the Committee for the 
Tramway Co., and said that when the whole thing was boiled down, 
what it amounted to was that the company asserted one inter- 
pretation of the agreement, and the Corporation another. The 
Oorporation said the agreement was not carried out, while the 
company said 16 was, and, wbat was more, the Court of Chancery 
had decided in the favour of the company. The Court of Chancery 
gave the company possession of the lines for 90 years, while the 
Bill asked Parliament to take them away in 1906. Whatever 
might have been said by counsel in previous Bills, could not take 
away his rights. The Corporation said they understood something 
different by the clauses, but they ehould bave understocd it when 
those clauses were before Parliament. It was on the strength of 
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the clauses that the British Electric Traction Oo. purchased the- 
undertaking. : 

In answer to the Chairman, Mr. Влгғосв BnRowmz said the 
Traction Co. purchased the undertaking before the decision of the 
Court of Chancery. 

Mr. E GaBcEkE, of the British Electric Traction Oo., was called, 
and said his company purchased the shares of the Swansea Co. ia 
1898. It was done on the strength of the clauses. | 

The CnarBMAN: It is stated in your petition against the Bill that 
£345,000 has been spent upon the underteking, of which sum 
£80,000 represents the expenditure on streets and street improve- 
ments, while the cost of adapting the tramways for work by 
electricity was £140,000. Was that 280.000 spent in the earlier 
days? 

Wrrwass said it was spent before the British Electric Traction 
Co. acqaired the undertaking. 

` The Committee considered their decision in private, and on the 
resumption of the proceedings the ОнАтвмАн declared the preamble 
not proved, and this portion of the Bill will accordingly be struck 
out. 


WEYBBIDGE AND WALTON om-THaMgS Brzgora10 BorPLY Bit. 


Tunis Bill came before Mr. Agg-Gardner's Select Committee of the 
Ноовз of Commons on Thuraday last week. 

The case for the promoters was opened by Mr. CLAUDE BacGGaL- 
LAY K.C.,who stated that the Bill was promoted by the Urban 
Electric Supply Co. In the year 1900, the promoters of the present 
Bill obtained the Weybridge Electric Lighting order to which the 
local authority of Weybridge gave the necessary consent. The con- 
sent, however, was given subject to an agreement that the 
charge by the company for all electric current required by the 
Council for public parposes should not exceed the price of 41. per 
unit, and that the site for any generating station erected in the dis- 
trict should be such as should be approved of by the Council. It 
did not necessarily follow that the generating station would be in 
the district at all, but if it was in the Weybridge district the site 
would have had to be approved by tbe Council  Aftér the order 
wat granted and confirmed, the site of the proposed generating 
station was sel:cted in the Weybridge district aud approved of by 
the Council; the station was erected and had been in use ever since. 
In the year 1903 the Walton-on-Thames Urban District Council, 
whose area adjoined that of Weybridge, obtained an electricity 
order, bet they did not erect a generating station in their district. 
What they did was а very common thing in practice, they 
made a contract, under the Act of 1832, to take a sopply from 
the Urban Electric Supply Oo.s, Weybridge station. For 
some. reason, the Weybridge Urban Council did no‘ like that 
arrangement апа put themselves into communication with the 
Board of Trade. The matter was inquired into and it was found 
that the company was committing a fault under the Electric Light- 
ing Olauses Act, which was incorporated with the Weybridge 
order of 1900 That Act stated that the undertakers 
shou:d not associate themselves with any company or person 
(and “ person" included the Walton-on-Thames District Oouncil) 
supplying energy, under any licence, provisional order, or Act, 
unless the undertakers were authorised by Parliament to do so. 
The Board of Trade wrote to the company in August, 1903, sayiog 
that unless the promoters satisfied them that they were complying 
with the various Acte, they (the Board of Trade) would have to 
contiier whether they would not have to revoke the Weybridce 
Order. The company, thinking that they could get rid of the 
technical objection, obtained the consent of the Walton Council, 
and applied to the Board of Trade for a provisional order for 
Walton. That wasin 1903. Weybridge objected to that on the 
ground that the company could not supply Walton with energy 
generated in Weybridge, and in July of last year commenced an 
action for an injanction. They obtained the injunction in August, 
and it prevented the company from the exercise of any powers 
conferred by the Weybridge Order of 1900, until Judgement or 
further orders. Between the granting of the injanction апа the 
latter part of the year, a temporary generating station was erected 
at Walton-on-Thames without accumulators, Oa January 13th this 
year an order was made for a perpetual injanction, which was, 
however, suspended in order that the promoters might make this 
present application to Parliament. It was pointed out to Mr. 
Justice Joyce, before whom the case came, that until the matter 
was settled the company had erected only а generatiug station in 
Walton, and had not gone to the expense of putting in accumu- 
lators, and that, therefore, it was very desirable to have two things. 
One, the supply from Weybridge ia Walton after midnight until 
the next afternoon, or before su aset, in order to зате the running of 
the two stations during those hours, and that was made one of the 
exceptions of the order. The other was that in the case of a break- 
down or other emergency at other hours, although it might beduring 
the ordinary hours, between one hour before sanset and midnight, 
Weybridge might supply energy into Walton. Learned counsel 
doubted if it was possible to controvert his contention that the order 
was drawn up in that form with a view of letting the company zee if 
they could get Parliament to pass their Bill. The present Bill was 
а very shert one, of which Clause 3 contained the whole of the opera- 
tive part. Shortly, 16 was to the effect that the powers of the 
promoters under their existing order and Acts incorporated there- 
with should extend to supply ing energy from Wey bridge into Walton. 
The population of the itwo areas was not large enough to make 
very remunerative undertakings when supplying from two stations. 
He believed that, by having one station, the promoters estimated to 
save something like £20,000 of capital expenditure апа а consider- 
able amount in working. Counsel then dealt at some length with 
the petition of the Weybridge Council. 


Mr. Francis Epwarp GRIPPER was then called, and explained 
in detail the various negotiations which had taken place. Explain- 
ing the diagrams on the wall of the committee room, be eaid that it 
would be ne further to enlarge the station at Weybridge ia 
ths near fature. An extra engine and a boiler would be required. 
At the present time they were supplying in Weybridge about 
18,002 lights of 8 c P. each, although the station would be capable of 
supplying 40,000 lamps when they had put down an additional 
engine, If they supplied Walton, as they hoped to do, another 
engine and boiler would be necessary, which would give them a 
station capable of supplying 60,000 lamps. 

On Friday witness was cross-examined by Mr. Honoratos LLOYD 
He admitted that in 1899 two attempts were made to supply Wey- 
bridge and Walton together, but objactions being raised, the appli- 
cations were withdra wn i 

Mr. CAMPBELL SwrsTON, M. I. C. E., was called, and gave evidence 


of haviog seen the station at Weybridge. The houses roundabout 


were of the villa type, and would not be affected injurious!y by 
vibration, they were too far away from the station for that, even if 
the station were larga enough to cause any vibration. 

Capt. Baxs, a director of the Westminster Oo., considered that 
the scheme would be а great advantage to the district. Не had 
canvassed some 30 ratepayers, of whom 20 were absolutely in favour 
of the scheme, three were against it, two were in favour, subject to 
conditions, four did not know enough about the question to give an 
opinion, and one would have been in favour of it, if the mains had 
passed his house. | 

Other evidence was called, aud Mr. Hononatos LLOYD addressed 
the Committee on behalf of the Weybridge Council. Toe inbabi- 
tants of the district, he said, обје еї to having in their midst 
a generating -t tion whith would supply a district much larger than 
their own. He regretted that Mr. Justice Bwinfen Е dy, who was a 
resi ient ia the district, could not tel] the Committee what he con- 
sidered of the scheme. Uafortudately, he was not able to be 
present. 

Witnesses for the opposition were then called. 

Mr. BIL un, solicitor, and late chairman of the District Council, 
repudiated the suggestion that the objection was due to any petty 
quarrel between Walton and Weybridge. | 

Mr. B. J. Do Свох, a member of the Council, and resident іп Wey - 
bridge for over 30 years, said that it had always been the desire of 
Weybridge t» be self-contained. 

Mr. W. F. War. p, solicitor, who had in 1903 brought an action 
against the electricity company for nuisauce, said that the smoke 
from the chimney was still sufficient to cause a nuisance, although 
the vibration had ceased. 

Oross-examined by Mr. Тугравсвү Jones: WirNESS said that 
when he visited the works in company with Mr. Grimshaw, the 
engineer who reported on the matter, they did not notice any 
vibration, because “the wind was blowing it the other way." 

Mr. F. M. Favoll, M I. O. E, a id member of the District Council, 
was also called. 

Mr. JAMES SWINBURNE, past- president of the Institution of Elec- 
trical Engineers, said that in the case of Weybridge desiring to 
purchase the station at some futu'e date, it would find itself pur- 
chasing a station much too large for it. Не admitted in crose- 
examination that he had in many cases given evidence as to the 
advisability of baving one station for many districts. 

The Committee at this point deliberated in private, and on the 
re-admission of parties, the CHatnmaw of the Committee said that 
he would not trouble learned counsel for the promoters to reply on 
the evidence The Committee were of opinion that the preamable 
had ben proved. 


m irc 


Great NORTHEBN, PicoaDILLY AND Ввомртон RAILWAY 
(No. 1) Вил. 


On Monday Mr. Compton Ricketts Select Committee of the House 
of Commons commenced the consideration of this Bill, which was 
opposed by tbe Thames Conservancy, the London County Council, 
the Westminster City Council, tbe Central London Railway Co., 
the Lambeth Borough Council, and the promoters of the Hammer- 
smith, City and North- Bast London Railway. 

Mr. Влгғоов Browne, K.C., who with Mr. Roskill and Mr. 
Olode appeared for the promoters, said the Bill in some aspects was 
а very important one. Some years ago a tube railway was autho- 
rised to be constructed from Finsbiry Pa:k underneath the Great 
Northern Railway, to terminate underneath the S тапа at the end 
of Aldwych. The Brompton and Piccadilly Railway Co. was 
authorised to construct a tube railway from Esrl’s Court to Picca- 
dilly. The two companies amalgamated under the title of the 
Great Northern, Piccadilly and Brompton Reil way for the batter 
carrying on of the objects they had in view, and a junction 
of the two lines was effected at Holborn. At one time 
there had been а dispute between the companies and 
the County Council as to the construction of the railway 
not being carried out until’ the new atreet of the County 
Council from Holborn to the Strand was completed. They had 
pat into the Bill a clause authorising them to go on and construct 
their deviation at Holborn before that new street was completed, 
but he believed the parties had now agreed, and that a written 
agreement would bs entered into allowing his clients to go on 
before that street was completed. When that agreement was signed 
the clause he had mentioned would be withdrawn. It was about 
this point that they proposed to cros: the line of the Cantral London 
Railway, and he supposed the Central London Co.. was simply there 
to see that the work was properly carried out. There would, 
however, be no difficulty in carrying this out without interfering 
with the stability of the Central London tube. Then his clients 
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proposed to make two new railways. No 1 railway would carry 
the line undefneath the Strand to Surrey Street, and No. 2 would 
carry No. 1 railway on undernesth the Thamss to Waterloo station. 
In connection with No. 1 railway there wasa petition by the Central 
London Railway Co. Both the Central London Railway Оо. aud 
his clients had Bills before Parliament to carry tube railways under 
the Strand, bat owing to the Traffic Commission not having reported 
these Bille were hung up. He w'shed to make it perfectly clear 
that his clients wished to do nothing under the Strand which would 
prevent the C:ntral London Railway constructing a line if Parlia- 
ment authorised them to do so. It was simply a question between 
engineers. With reference to the petition of the City aud North- 
East London R dálway, the promoters of that company were seeking 
to make a railway along the Strand, but they were unable to Ваа 
the dep^sit money, and the company did not exist. 

Mr. Vesey Кмох said the Bill was not dead. Ia previous 
sessions the promoters had made the necessary deposit of consoles, 
but this year it seemed very doubtful whether the Tabe Bills would 
be allowed to proceed, and, therefore, advisedly they did not make 
the deposit of money. The Bill was still alive. All they asked 
was a clause to the effect that the Board of Trade in approving 
the seléctional plans of the railway, should see that they were so 
prepared that it would not preveat the constraction of another 
railway under the Strand. 

Tbe CRHAIBMAN pointed out that the City and North-Bastern Bill 
was thrown out on Standing Orders. 


Mr. Vesey Kwox said that the Bill was not dead and it was com- 


petent for the House of Commons, in spite of the fect that the 
Traffic Commission had not reported, to send all these Bills to a 
Committee and suspend the Standiag Orders. , 

Mr. C. T. Yeuxzs, chairman of the Underground Electrical Rail- 
ways of London Oo., was called and stated that this company was 
constructing the Great Northern, Piccadilly and Brompton Rail- 
way, the Baker Street and Waterloo Railway and the Ohsring Cross 
Euston and Hampstead Railway, and was electrifying the Metro- 
politan District Railway. They were putting up a power house 
at Lovs Road, Chelsea, to supply the electric current for all these 
lines. The Underground Railway were paid by shares aud debentures 
in the concerns They had spent £3,650,000 on the Great Northern 
Piccadilly and Brompton Railway, and they hoped to be ready for 
the travelling public in 18 months. Ninety-five per cent. of the 
tunnelling work had been completed. Oontracts would shortly be 
made for the rolling stock. They had made provision for carrying 
65,000 000 passengers per annom, and had facilities for carrying 
over 80,000,000 on the line. There was a mileage of about nine 
miles. At present there was authority to charge 21. from Finsbury 
Park to the Strand, and 2d. from Earl's Court to Piccadilly Circus. 
By this Bill the company took power to charge 2d. over the exten. 
sion, but no doubt if the traffic justified it, a uniform fare of 2d. 
would be made. The capital of the Underground Electric Bail- 
ways Co. was £5,000,000, of which 50 per cent. was paid up. They 
had also, under what were termed profit-sharing notes, realised 
£7,000,000, and had sold sbout £2,000,000 other securities. These 
profit-sharing notes were collateral security for money advanced, 
aod there was ап agreement by which if the sbares were sold above 
a certain price the holders of the notes took half the enhanced price. 
There has been a public issue of £1,200.000 4 per cent. debentures 
by the bankers of the Great Northern, Piccadilly and Brompton 
Railway, which now stood at а premium, but there had been no 
issue of ordinary stock. He estimated that the journey from 
Finsbury Park to Earl's Court, would take about 45 minutes, and 
from Fiusbury Park to Waterloo 35 minutes. 

Mr. Arex. Ross, engineer of the railway, also denied that there 
was any intention to prevent another railway under the Strand. 
He was not prepared to allow the matter to go to the Board of 
Trade. The line under the Thames was to be a single line, worked 
on the shuttle system. The cost of the new railways was estimated 
to be £329,490. The Committee adjourned. 

On Wednesday the preamble was passed subject to the insertion 
of the following clause to meet the Committee as to the single line 
from Surrey Street to Waterloo station :—'' Provided that railway 
No, 2 shall not be opened for traffic unless and until an additional 
tunnel bas been constructed so as to provide separate tunnels for up 
and down traffl a.“ 


— — 


CHaABING CROSS, Euston AMD HaMPeTRBAD RAILWAY. 


THE Bill promoted by this company came on last week before a 
Select Committee of the House of Commons, presided over by Mr. 
Compton Rickett. The only opposition came from the Westminster 
City ;Council, who were averse to the idea of a station opening 
straight into such a crowded thoroughfare asthe Strand. After 
lengthy discussion on this point, the Committee adjourned until 
Monday. The Committee were desirous of giving the company aa 
entrance in the Strand, bat they coald not sanction any stairway 
of less than 8 ft. in width. 

On Monday the Committee concluded their consideration of the 
Bill, when Mr. YERKES, chairman of the Underground Railways af 
London, was called, and described plans which would allow of an 
entrance and staircase of 8 ft. being made from the Strand to the 
station. 

The CHAIRMAN aeked wit. ess if, looking to the future develop - 
ment of such an importaut station as Oharing Cross, he thought a 
single entrance and staircase of 8 ft. would be sufficient. Witness 
said he did, because there was also an exit, and an 8-ft. entrance 
with & stream of traffic going one way would be quite sufficient. 

The Committee passed the preamble of the Bill, and also the 
clause approving of the plan of Mr. Yerkes. 

Oa Wednesday, certain plang dealing with the forecourt of 
Charing Oross station and the sizə of the entrances were signed by 


the Chairman, and will have to be complied with'by the promoters. 
A clause was inserted for the protection of the Gordon Hotels Co., 
providing that no maia wires, cables, or other apparatus for the 
supply of electrical energy by or to the company shall, be brought 
within 70 ft. of any of the premises of the company. 


Aberdare Tramways Bill.—The Court of Referees on March 23rd 
had before them the objections of the Absrdare Urbaa District 
Council, who are promoting the Aberdare Tramways Bill, to a locus 
standi being allowed the Aberdare and Aberaman Gas Оо. Mr. 
Shaw represented the Gas Oo., who he said wanted to be heard on 
the question of the supply of electric fittings, and also wished a 
clause inserted in the Bill similar to that imposed on a number of 
local authorities obtaining electric light provisional orders last year. 
The effect of that clause was to make local authorities publish their 
accounts so as to prevent waste of the ratepayers’ money. It was 
a modification of the clause inserted in the Aberdeen Tramway 
Bill a few years ago. The chairman disallowed the locus of the 
company. 

Metropolitan District Railway Bill.— This Bill came on before the 
Lord Obairman of Committees in the House of Lords last week as 
an unopposed measure, and 16 was ordered to go forward. 

Tyneside Tramways and Tramroads.—This Bill was before 
Lora Baifour’s Committee of the House of Lords last week. There 
was no opposition, and it was ordered to proceed. 

Shropshire and Worcestershire Electric Power Bill.—The Midland 
Electric Corporation for Power Distribution has withdrawn its 
opposition. 

Chelsea Electricity Supply Bill.—This Bill came before the Chair- 
man of Ways and Meaus on March 23rd as an unopposed Bill, and 
was ordered to be reported for third reading. 

Tyneside Tramways and Tramroads Bill.— Ia the House of 
Lorus on Monday, March 27th, this Bill was read a third time and 


Metropolitan Electric Tramways Bill.—In the House of Commons 
on Tuesday this Bill was read а second time and committed. 


OUR LEGAL QUERY COLUMN. 


(Questions addressed to the Editors for insertion in this column should 
be written en one side of the payer. Free use of fictitious names, fc., 
may be made, Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy ef 
the views which № may express. ] 


“INQUIRER” writes:—' In a traction sub-station with motor- 
generavors working at extra high-pressure, are there any regula- 
tions as to the necessity of two attendants being on duty zimultane- 
ously, or is one sufficient ? ” 

*„* Bo far as can be ascertained there is no duty cast upon those 
who are responsible for а sub-station to keep two persons in 
attendance. The Board of Trade have power, by virtue of Sec. 79 of 
the Factory Act, 1901, to make regulations for the conduct of 
dangerous trades; but electrical sub-stations have been dealt with 
under this head, and the memorandum embodying the special 
regulations was published in the ELzcTRICAL Review for May 13th, 
1904, p. 811. 


BJ 


" BUB-ASSISTANT" writes:—''In case of a sub- station attendant 
getting a severe burn while performing his regular duties, 
incapacitating him from his duty for a period of 10 days, can he 
claim from the company his wages and doctor's bill? Failing 
this, can he claim compensation.” | 

„„ It is clear that the Workmen's Compensation Act, 1897, 
appiies to employment in an electrical station (Factory Act, 1901, 
Schedule VI. (20); W.C.A., 1897, Bec. 7 (2)), and that if a severe 
injury was sustained in the course of employ ment at а sub-station, 
a claim for compensation could be preferred. But the employer is 
not liable under that Act “in reepect of any iojury which does not 
disable the workman for a period of at least two weeks from earning 
full wages at the work at which he was employed.” This excludes 
the employer from liability under the Act of 1897. With regard to 
the question whether a claim can be preferred at common law or 
under the Employers’ Liability Act, 1881, this will depend on the 
facts of the case. In order to succeed in a claim under the 
Employers’ Liability Act, 1881, the injared man must show that 
the injury was cauted by a defect in che plant, or by reason of 
negligence on the part of a foreman or superintendent, or by 
reason of negligence on the part of anyone to whose orders the 
person injured was bound to conform; or by reason of the act or 
omission of any person in the service of the employer done or made 
in obedience to the rules or bye-laws of the employer, or in 
obedience to particular instructions given by any person delegated 
with tbe authority of the employer in that behalf. [Ste the 
Employers’ Liability Act, 1881, Bec. 1]. The foregoing liabilities are 
subject to the conditions of Вес. 2 uf the Act, and notice of the 
accident must be given in the manner prescribed by Beo. 4. The 

ns who own the sub-station might also be liable at common 
law, that is to say, independent of statute, but in view of the many 
technical defences whicn шау be raised to that form of action, 
success would be problematical. 
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“©. H. B." writes:—'" We are at present making negotiations in 
connection with the street lighting of а village in Ireland. The 
plant will be put down by a private individual, who will also fit up 
the lamp poles and run the necessary wiring, the arrangement being 
пн the local authority will pay an annual sum for the use of the 
ight. | 

" (a) Is it neoessary to obtain & provisional order, and, if not, is 
ж necessary to put the scheme before the Board of Trade for 
approval before putting the work in hand ? 

“The lighting will be done at a pressure of 250 volts, the wiring 
being run overhead. 

The lamp brackets are to be fixed to the poles carrying the over- 
head wires. Tho wiring would, of course, require to be kept at such 
& distance from the ground as to comply with the Board of Trade 
requirements. 

“ (b) If it is not necessary to communicate with the Board of 
Trade, is the oonsent of the local authority sufficient for the pur- 
pose ? 

(e) Is it the case that any private person owning property in 
the village may veto the whole affair?” 

„% With regard to (a), there is no need to obtain a provisional 
order in order to put up the installation in question. Во far as can 
be веер, the scheme proposed will be in full accoord with the regula- 
tions which have been made by the Board of Trade for the establish- 
ment of electric lighting systems which are laid down otherwise 
than under the terms of a фено order. 

“О. Н. B." should cons 
which is "Regulations Prescribed by the Board cf Trade under 
Bec. 4 of the Electric Lighting Act, 1888." They may be obtained 
from Eyre & Spottiswoode, London, E.C. 


(bh) If the mains are to cross any highway, the written consent ` 


and approval of the local authority should be obtained. Tbis may 
not be absolutely necessary, but it would be well to obtain it. 

(c) If it were absolutely necessary to carry the mains over or 
under the properiy of some person who objected, his opposition 
might be fatal, Otherwise a mere private owner would bave no 
power of veto. | 


THE AGRICULTURAL HALL MOTOR-CAR 
\ SHOW. 


Тав Motor-Car Exhibition, which was opened on Saturday, March 
18tb, at the Agricultural Hall, London, N., forms the tenth of the 
annual series of such shows that have been organised by Mr. C. 
Cordingley, and it may be said at once that the Exhibition was by 
far the largest that bas so far b3en held in this country, there being 
close upon 300 exhibitors The show was under the patronage of 
the Automobile Mutual Protection Association, the Motor Van and 
Wagon Users’ Association and the Aero Club of the United 


Kingdom. One of the striking features was the large nomber of 


exhibits of heavy motor-wagons and motor-omnibuses, the collection 
of such vehicles being the largest yet brought together under one 
roof. Another interesting portion of the show was the apecial aero- 
nautical exhibit. As regards the electrical cars on view, the 
number was not very large, but several new types were intro- 
duced for the first time. One of these was that shown by the 
Ekstromer Accumulator Co., Ltd., of 13, Walbrook, London, E.O, 
the feature of which is the new Ekstromer accumulator, for which 
a large output, combined with light weight and ability to withstand 
sudden rapid di without injury, are claimed. No technical 
details of the construction of the battery are so far available, bat 
tests made by independent experts show that it has a capacity of 
7:08 ampere-hours per lb. of cell and a watt-hour discharge of 


14`1 per lb. weight of complete cell, these being the average figures ` 


resulting from three charges and discharges at high discharge rater. 
The саг on view was a two-seated one provided with a 5-н.р. shunt- 
wound motor, which drives by spur gearing a differential counter- 
shaft, which in tarn is connected with the rear road wheels by side 
chaine. The controller is adapted to give three forward and one reverse 
speed. Early this year an official trial of the vehicle was made. The 
car was fitted with a battery of 48 Ekstromer cell, and when London 
was left at 7.50 am., the E. M. F. of the cells was 1CO volts. 
Wind and rain, together with heavy roade, impeded progress 
very considerably; in fact, the weather was во bad that it was 
impossible to keep a record of the ampere meter. The entire run 
of 578 miles to Petersfield occupied 5 hours 30 minutee. On the 
return journey of 63 miles, a record of the ampere-meter was kept, 
readings being taken every five minutes; the total consumption of 
electricity was 230 ampere-hours, the discharge rate at times 
being 90 amperes. The large consumption is accounted for by 
the condition of the roads. The route taken was the Portsmouth 
.Road, over Hind Head, and each journey was made on a pingle 
charge. 

The Alexandra electrical carriage exhibited by the PLoenix Car- 
riage Co., Ltd., of Aston Road, Birmingham, was not only a new- 
comer in the electromobile world, but undoubtedly formed one of 
the features of the show. The body, which takes tbe form of a 
four-wheel hansom cab, is provided with a detachable seat and а 
sliding roof, by means of which the vehicle can be converted into a 
covered car for four persons. The arrangement of the doors and 
windows is exceedingly ingenious, they having bsen so designed as 
to fall outwards in case of accident. The frame is of special 
tubular construction terminating about mid-length of the car. The 


t these regulations, the proper title of 


electrical energy is farnished by a battery of 44 accumulators carried 
at the rear. A series-wound motor drives by spur-gearing a dif- 
ferential countersbaft, which in turn drives the rear road wheels 
through side chains. The controller is adapted to give two forward 
speeds and one reverse. The steering = is of novel design, the 
front wheels being mounted on a fixed axle, which in turn is con- 
nected with a large plate turntable. It is claimed that the arrange- 
ment permits of a large lock, so allowing the vehicle to tura in a 
much smaller circle than usual. 

Another interesting electrical vehicle on view was the “ Bilver- 
town,” shown at the stand of Messrs. W. & F. Thorn. This vahicle, 
which we have already described, is built by the well-known 
Silvertown Co., and is noteworthy from the point of view of 
solidity of construction. The frame is made of one piece of channel 
steel with а single joint, all corners being solid. An unusual feature 
is the four-wheel drive, which is obtained by fitting a 24-н.р. motor 
and differential to both front and rear axles. At present а ba'tery 
of 44 Е.Р.8. cells having a capacity of 160 ampere-hours at a five- 
hour rate, and allowing а run of 35 miles over good roads on а 
single charge, is being used. The controller is adapted to give 
eight forward speeds, five braking positions, and five reverse 
points, all controlled by one lever. 

Messrs. Mors, Ltd., of Shaftesbury Avenue, W.C., who have 
acquired the British agency for the Cardinet electrical vehicles 
of the Compagnie Francaise des Voitures Electromobiles, 
exhibited a neatly finished coupé. The motor is provided with 
two fields and two armatures, by means of which four speeds are 
obtained without altering the battery connections, the cells remait- 
ing in series the whole time. The controller is adapted to give 
four forward speeds, one reverse and an electrical braking position. 

The Krieger Electric Carriage Syndicate were also present with a 
couple of Krieger cars, one being а victoris, and the other a double 
landaulette. This system has already been described in our colu mne, 
but it may be briefly mentioned that two 4{-н.р. combined electric 
motors drive the front road wheels through spur gearing. The 
electrical energy is furnished by a battery of 44 Fulmen or Soc é. é 


de Métaux accumulators, one charge of which is stated to be capable 


of running the vehicle a distance of 45 miles. We under- 
stand that over 50 Krieger electric cars are now in use in the 
London district. 

There were quite a large number of exhibitors of electrical 
acoessories in the way of coile, accumulators, sparking plugs, con- 
tact breakers, &c., for ignition purposes on petrol cars. The High- 
Tension Co., of Charlton, S Е, introduced a new multi-cylinder 
coil which is claimed to be capsble of giving a 10-in. spark. 
Messrs. J. C. Fuller & Son, of Bow, E., in addition to accumulators 
and coils, are making a ty of а mall combined engine, 
dynamo and switchboard for charging ignition accumulatore, which 
should be found useful by motor-car agents who are some distance 
away from a central electric lighting station. Messrs. Kuttner and 


-Macdonell exhibited a new petrol electric motor-car, which appears 


to have a number of interesting features. The motive power is 
supplied by a two-cylinder petrol engine, the power of wbicb, 
instead of being utilised direct, serves to operate through a 
dynamo two electrical motors, each of which is connected 
by spur gearing to a rear road wheel. The company known as 
Le Carbone had on view a new primary battery, suitable for 
ignition purposes, the featare being that it will last indefiaitely 
when not in ше, so that it may be employed as a reserve 
battery for cars having either magoeto or accumulator ignition. 
When it is required to use the battery, all that is neces<ary 
is to fill it with a sal-ammoniac solution. Other exhibitors of elec- 
trical ignition accessories included Messrs. J. Lacoste & Oo, the 
Aston Motor Accessories Co., Ltd., the London Electrical Syndicate, 
Ltd. (Poplar), Van Baden & Co, Ltd. (Coventry), and the Prested 
Miners' Gas Indicating Electric Lamp Co. 
The show closed on Saturday last. 


Ignition as Applied to Internal Combustion 
Engines.—At the second ordinary meeting of the Automobile and 
Cycle Engineers’ Institute, held at the Institution of Mechanical 
Engineers, Sir Oliver Lodgé delivered a lecture on the above - ub- 
ject. Не sarveyed the matter from a general and ssientific 
point of view, illustrating the lecture by many interesting experi- 
ments. In the course of his remarke, he said that electric ignition 
might be regarded as almost a natural method of setting up com- 
bustion, because combustion, after all, was only electrical action. 
The force of chemical activity was electrical attraction at oloie. 
quarters—an electric attraction between molecules. The lecturer 
introduced his own improved method of ignition, which differs 
from the present high tension system by coil, in that instead of the 
high-tension carrent from the coil being taken direct to the plugs 
it is taken to Leyden jars, and the tertiary current from the outer 
coats alone is conducted to the plugs. . The Leyden jar or con- 
denser acts in a way analogous to that of a spring and stores up the 
current gradually, throwing it out again with violence. As a result 
of this system, plugs were shown sparking in oil and in water, and 
generally reversing the ideas which at present prevail as to 
their treatment. It was suggested that in marine work and in large 
engines, the Lodge system would be found extremely valuable. A 
member, in seconding the vote of thanks to the lecturer, remarked 
that the author's experiments appeared to go a long way towards 
solving troubles in launch work, where the installation of H.T. 
circaits was exceedingly difficult; the author's coil wculd also be 
useful in that conr ec'ion. © | 2j ' 
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VISITORS’ DAY AT BUSHY HOUSE. 


THE invitation, issued by the Board of the National Physical 
Laboratory, to the annual inspection of Bushy House, was 
accepted by a considerable number of visitors ; and although 
the weather on the 17th inst. was particularly adverse to the 
occasion, the arrangements made by the Director and his 
staff resulted in a pleasant afternoon for everybody who took 
this opportunity of observing the progress of that institution. 
Considering the shortness of the period that has elapsed since 
the building was transformed from a private residence, the 
nation may congratulate itself upon the advance that has 
been made in the equipment. Viewed from without, Bushy 

House on Friday still appeared with unpretentious homeli- 
ness, much like an old mansion with new stables. Viewed 
from within, it resembled no other building. This is 
perhaps explained by the circumstance that the National 
Physical Laboratory is the nearest approach the nation has 
yet sought to make toa temple of truth. The desire for pre- 
cision already stamps this interior with a character that 
promises to develop into a beauty of its own, a charm that 
the nation is only just beginning to appreciate ; if. this 
endeavour ie faithfully supported, we shall see it grow into 
Something which will confer loftier motives, if not bigger 
profits, upon the age. 

- The aims and progress of the National Physical Laboratory 
were ably dealt with by Dr. Glaz:brook in the paper read 
before Section А of the British Assoeiation last year. It was 
interesting to see apparatus to which he referred in that paper. 
Some idea of the work already accomplished may be gathered 
from the fact that the Laboratory has established a scale of 
temperature to 1,000° C., probably correct toa few tenths of 
a degree at that temperature, and it has materialited a 
standard of resistance which is in agreement with the 
Rvichsanstalt standards to two parts in 100,000. Moreover, 
experiments undertaken by the engineering department have 
indicated the probability that the resultant force due to wind 
pressure is proportional to the square of the linear 
dimensions of a structure against which it impioger. High- 
class research in regard to steel and iron is being undertaken 
with conspicuous success, and every department of the 
laboratory is actively engaged. The tests appertaining to 
what may ber ed as routine work now comprise elec- 
trical and magnetic investigations of all kinds, thermometry, 
metrology, mass and volume teste, photomicrography, 
chemical analysis, and optical measurement. 

Of new featuree, we noticed first of all the chemical 
laboratory, modestly occupying what was formerly the chapel 
of Bashy House, and still preaching of good intentions. 
This laboratory is, we have reason to know, doing splendid 
work, but it is obviously lacking in equipment; it is to be 
hoped that the chemical industry will supply the means for 
an adequate representation of the science at Teddington. 
The historical piece of mechanism invented by Lord Kelvin 
for predicting the times of tides has been transferred from 
India to the National Physical Laboratory, and it is working 
as perfectly as on the day it was made. It combines auto- 
matically about 24 harmonic componente, and in about two 
hours it draws the curve of tides for any open coast station 
for each day of a year. Another delightful piece of 
mechanism, among many, is the dividing engine made by 
the Société Genevoise for the construction of instruments of 
precision. We noticed also some good work in progress in 
regard to the gauging of shafts and bearings with a view 
to determining the clearance necessary for “running fits.“ 
The nickel alloy known as Invar was in evidence as an 
H-form four-metre line standard, and in other forms. 
Photometry has received careful attention, and there was 
а good display of standard lamps and photometers, applicable 
to various conditions of testing. In the engineering depart- 
ment there was a very effective plant for calibrating steam 
gauges. Machines for subjecting materials to stresses of 
various kinds have also been erected, but there is space for a 
great deal more. Research work was here represented by 
& complete apparatus by which it is hoped to determine 
definitely the law of the specific heat of superheated steam. 
The electrical laboratories and the thermal laboratories have 
proved their value by the excellent work to which we have 
already referred; it is impossible here to attempt to describe 
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them. Опе of the latest, determinations made there is the 
melting point of platinum, which we believe is now to be 
taken as 1,710? C. 


BIMETALLIC RHEOSTATS. 
| By F. PUNGA. 


Тнк choice of the proper material is one of the most impor- 
tant factors in the construction of rheostats; in fact, for 
starting rheostats where ventilation is of little importance, 
the problem is to directly store up a certain amount of heat 
in the cheapest way. | 

As the usual material for rheostats—wire of high specific 
resistance—is rather expensive, the attempt has been made 
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Fig. 1. 


to improve the heat-storing capacity by winding the wire 
directly on porcelain or on iron tubes, insulated by thin 
sheets of asbestos, or on asbestoa tubes impregnated with 
special chemical substances and baked. _ 

The inherent fault of all these arrangements is the 
sluggishness with which the heat is taken up by the sur- 
rounding materials. 

Quite a different solution of the problem is the use of iron 
as resistance wire. This obviates the necessity for employ- 


Fia. 2. 


ing any other heat-storing materials, as iron is so cheap 
that a liberal quantity may be employed in the design. 

This method has, however, & great lack of flexibility. 
Whilst very useful for currente up to 5 or 10 amperes, it is 
impracticable for larger currents to uge one single wire, as 
the cross-section would be too large for bending, and one has 
to employ two or three, and often as many as six, different 
wires in parallel. 

This leads to a series of disadvantages, especially if a 
good many steps are employed for the rheostat switch, as 
taps often have to be taken from the middle of a tube. If 
there are, say, six tubes in parallel, this means six taps for 
one rheostat step. 

A solution, which is to a certain extent free from the 
faults of the above methods, has been devised by Mr. Hobart, 
and the writer has helped in the development of this so- called 
“ bimetallic rheostat.” The chief material for storing up 
the heat is iron, but the current is conducted almost entirely 
by a copper winding, which is in close metallic contact with 
the iron wire. The latter is able to absorb the heat from 


the copper very quickly; in fact, tests have shown that the 


copper winding can bedesigned quite independently of thermal 
considerations; the cross-section can be chosen so small that 
the wire would fuse instantaneously if suspended in free air. 
The current density employed in a copper wire of 0°27 
mm. was 250 amperes per sq. mm., or 150,000 amperes per 
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sq. in., and after 120 seconds the temperature of the wire 
was only just high enough to soften common solder. 

By this means it is possible to obtain a rheostat in which 
the heating is taken care of by the iron wire, and the exact 
resistance is obtained by choosing the copper of different 
cross-section. As the iron wire is preferably always of one 


Thick Copper Bar 


Thick Copper Bar 


Fia. 3. 


and the same diameter, the copper cross-section being, how- 
ever, very small, the general appearance of a rheostat for 
15 amperes is about the same as one for 75 amperes, 

In the normal rheostats the iron wire is wound with 
about 6 turns per cm. length; the copper wire two or three 
in parallel, having only onc-half turn per cm. length of tube. 
. Iron wire and copper wire are in parallel, but as the former 
has a considerably greater length and considerably higher 
specific resistance, only a small percentage—cften from 5 to 
15 per cent.—of the total current flows through the iron 
wire. This construction is shown in fig. 1 ; the maximum 
current that can be conveniently carried in this way is about 
100 or 150 amperes. Fig. 2 shows a tube for 125 amperes. 
It will be noticed that the greater the current the steeper 


Fia. 4. 
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Fia. 5. 


becomes the pitch with which the copper wire is wound. 
For higher currents, the construction in fig. 8 * is used, which 
construction, in the form of honeycombs, can be used for 
almoet any current. | 

The winding of the tubes shown in figs. 4 and 5 has been 
done by hand, but, of course, to reduce labour cost, machine- 
wound rheostats would be employed in the factory, and 
suitable terminal caps would also be substituted for the 
twisted wires shown. The iron and copper wires can either 
be woven through each other in the manner familiar in 
covering copper wires with cotton insulation, or they could 
be wound in three stages:—(1) One spiral of iron wire ; 


* A similar construction has already b:en devised by Siemens 
and Halske, D.R P. 26.175. In contrast to the above construction, 
however, it uses high resistance wires for carrying the current. 
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(2) The copper winding; (8) A second spiral of iron wind- 
ing between the turns of the first spiral. f 172 

The winding itself is, however, not done for each tube 
separately, as is a necessary condition for the ordinary 
rheostats, but may be done in large quantities, 10 or 20 
being wound in one continuous piece; terminals are wound 
round at suitable distances apart after the total length is 
wound, and then single tubes are sawn out. meto 

Ав there are generally no tubes in parallel, it is clear that 
the distance between two adjacent taps must be as many 
times larger as there are tubes in parallel for the 
ordinary construction; or, in other words, the. length of 
a single tube can be chosen considerably larger than in the 
normal rheostats, and even then no taps from the middle of 
& tube will be necessary. | | 


THE BOSTON TURBO-GENERATOR 
| STATION. 


THE most recent American practice in turbo-driven generating 
stations is exemplified in the recently-erected new power 
house of the Boston Edison Electric Illuminating Co., which 
is at present of 10,000 Kw. capacity, and is to have an 
ultimate capacity of 60,000 kw. The saving of space 
effected by the use of- the vertical turbines is shown by the 
fact that, although the cheapness of ground allows the 
buildings to be spread out rather than carried high, and the 
turbine room receives all the machinery of the station, 
including the boiler feed pumps (the boiler house only 
containing the boilers and necessary piping), yet the turbine 
room floor area is only 36,725 aq. ft., as against 95,680 aq. ft. 
boiler house area. The two buildings are of the same height, 
and there is no basement. A separate switchroom of several 
storeys is provided. The finished building will cover about. 
160,000 aq. ft., or 2°67 sq. ft. per Kw. я 
The detached unit system is almost completely adher 
to, each generating unit with ite.auxiliary plant being a 
small central station in itself. The steam mains of 
pairs of units are joined by a small 
cross - pipe for temporary runs in case of 
emergency, this being the only divergence 
from strict detachment. The points 
that decided the use of turbines as 
against reciprocating engines were their 
| smaller firet cost, smaller operating 
1 expense in supervision, less room 
j required, ability to start up quickly, 
and purity of condensing water. These 
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2 жеге held to be of much more import- 


ance than economy of steam consumption, 
the value of which, though expected to te 
better than that of the reciprocating 
engine, is doubtful. | 
The 5,Q00-Kw. four- stage Curtis 
turbines have surface condensers in 
their bases, and mechanical brakes for 
emergency shut-downs. Without this 
“the turbine will ran for some hours 
with no-load and no field. All auxiliaries 
—the circulating pump, wet and dry 
vacuum pump,  step-bearing pump, 
hydraulic accumulator, and boiler feed pump — are 
steam driven (for better economy than with motor-drive) 
excepting the wet pump, which has too high a speed for a 
steam engine. The step is lubricated by water at 1,000 Ib. 
per sq. in. pressure. The rows of boilers, placed in pairs 
back to back, with a chimney 230 ft. high between and half- 
way along each pair of rows, are elevated from the ground 
to give space beneath for ash handli Kach row supplies 
one turbine, the arrangement giving the minimum length of 
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ipe. 
Superheaters, but not economisers, are installed, the latter 
being rejected, as their effect on the chimney draught reduces 
the boiler capacity at the time when the maximum is needed, 
unless they are cut out of action at a time when they would 


T This proposal is due to Mr. F. E. К :nnard. 
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be most useful. Coal is stored in the open air immediately 
on the ground and without shelter, provision for 60,000 to 
70,000 tons being made. In the switchroom, owing to 
exigencies of previous supply, there are three bus. bar pres- 
gurea— 2,500 volts from the old station, 6.900 from the rew 
turbo-generators, and 4,600 volts for outlying districts on 
the old system. This, with the addition of the excitation 
and provision for future alterations to 13,800 volts, gives 
as complicated a three-phase switchgear problem as can be 
wished for. 

Duplicate bus-bars are installed in each system, trans- 
mission and machine connections being collected into groups 
of 10,000 kw., with tie switches between the groups. 

In a discussion on this plant at the American Institute of 
Electrica! Engineers, the detached unit system was criticised 
on the ground that banking mechanically-stoked boilers as 
spares required almost as much coal as running the plant, a 
few cross-connections allowing а epare turbine to use the 
boilers already in action. The defence was that cross- 
connections had been tried at the Atlantic Avenue station, 
where every conceivable connection had been made, with the 
result that in a short time everyone forgot the purpose of the 
different connections. This seems to us to be a slur upon 
the American memory. 

Other points questioned were tbe superiority of the turbine 
to the reciprocating engine for speedy running up, the 
advisability of isolating the switchboard from the turbine 
room, the superiority of the surface condenser to the 


barometric type having a dry air pump, and the advisability 
of storing coal in the open. 
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NEW PATENTS APPLIED FOR 


ed 1 for this journal by W. P. Тномреои & Co., Electrical Patent 


ta, 899 h Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. i : i 


5,168. "Improvements in electrical conduit fittings." 8. WirHEEs, J. 
GRIFFIN and A. D. RoBiNSoN. March 18th. 


6,172. “Hydraulic tranemissiog dynsmometer.” A. Sco1t, Jun. March 
h 


5,197. “Improvements in electric switches." М. Вухо and H. J. Coates. 
March 13th. 


5,205. “Improvements in and relating to trolleys for electric tramcars and 
the like.” J. W. BRADLEY and J. F. Mason. March 18th. 


5,206. “Improvements in dynamo- electric n for continuous snd 
alternating currents, also means of regulating same.” J. P. Naytor. March 
18th. 


5,290. “Improvements in cooling devices for vapcur clectrio apparatus. 
P. J. Thomas. (Date applied for under Patents Act, 1901, March 28th, 1904, 
deing date of application In United States.) March 18th. (Complete.) 

5,226. "Improvements relating to electrically-fired internal combustion 
engines," W.P. LiTTLe. March 18th. 

5,229. “Improvements in or relating to the regenerative control of elec. 
trically propelled vehicles.“ J. S. RAwonTH. March 18th. 

0,280. "Improvements in or relating to the regenerative cok trol of electri- 
ca)ly propelled vehicles." J. S. RAwonTH. March 13th. 


5,281. “ Improvements in cr relating to the regenerative control of e'ectri- 
cally propelled vehicles," Ј. 5. RAwoRTH. March 18th. 


5,282. “Improvements in electric current circuit Ereskere." E. F. Mov and 
P. H. Basris. March 18th. (Complete.) 

5,259. ‘Improvements in or re‘ating to connectors for electrical conductors.” 
A. B, Carey. March 13th. 

5,270. * Electric alarm. Improved гаан fcr use in raiiway tignalling 
and also as a tire and burglar m." J. JENNETT. March 141Ь. 

7,278. “Novel or improved insulator for electric traction street poles." E. 
Downward ar d J. P. Dowxwakp, March 14th. 

5,280, ‘Improvements connected with electrical switches, circuit breakers, 
motor starters and such like." VERITYS, Lip,and A. E. Сотт. March 14th. 


5,206. Electro- magnet pump.“ R.L.Ispetson. March Mth. 


5,836. ‘ A device for automatically ccntrolling sir-compressors or other fluid- 
venus generating apparatus driven by electric motors." J. Е, Mason, 
March lith. 


5,857. Improvements in or relatir g to the forming of glass seals, especially 
applicable for hermetically sealing electrical conductors into glass.“ C. G. 
Barr IAN. March 14th. 

5,870. "Improvements in and relating to methods of insulating electric con- 
ductors.” Tse British TBoMsoN-HoveToN Co., LTD. (General Electric Co., 
United States.) March 141. (Complete.) 

5,971. Improvements in and relating to methods of and apparatus for ir su- 
lating electrical conductors." THe BRITISH THowsoN-HovsroN Co., Ілр. 
(General Electric Co., United States.) March 14th. ой) 

5,898. ‘Improvements in the manufacture of pendants, brackets and other 
ёш (ог ^ and for electric light." Н. HarELkx. March 15th. 

5,409. “Improvements in vapour electric apparatus.” P. C. Hewitt, 
(DU. а реа for under Patents Act, 1501, April 9th, 1904, being date of 
application in United States.) March 15th. (Complete.) 

5.419, “Improvements in main switches or circuit-breakers." T. R. H. 
TETLEY. March 15th. 

5,25. Improve ments in or relating to electric furnaces.” H. L. f tran 
and H. F. KinkPATRICK-PriCARD. March 15th. oa 

5,455. ' Improvements in spark-gaps for electric discharges." W. P. THOMPSON. 
(Gesell па fuc drahtlose Telegraphle m. b. H., Germany.) March 16th. (Com- 

lete. 
íi agen “ Improvements in detectcrs for electro-magnetic waves or other weak 
electrio impulses." W. P. THompson. (Gesellschaít für drahtlose Teles rapl. ie 
m. b. H., Gern. ar y.) Merch 15th. (Complete.) 

5,491. In proven ents in electric radiators or heaters." S. CowPER-Corrs. 
Maroh 16th. 


5,497. “A system of signalling between guards of a train and the engine- 
deiver of that train by means of an electric bell or light on the engine 
0 . а switch at the entrance to each carriage." Н. D. OsfERFIELD. 

arch 16th. 

6,5320. “Improvements in or relating to electric circuit-breakers." T. E. 
WEAVER. March 16th. 

5,558. "Improvements in and connected with electric arc lamps.“ V. W. 
RiLEY and Н. W. Bowing. March 16th. (Complete.) 

5,554. ''Improvementa in or connected with the insulators of the third rail 
ol third-rail e c traction systems." F.G.KrgriNsTEUBER. March 16th. 


6,568. “Improvements in balance weights for electric light pendants and the 
like." J.A.BacvER. March 16th. 


5,577. "Improvements in telephone calls.“ P. T. Окүквмак. March 16th. 

5,83. “Improvements in dynamo-electric machines. P. A. J. LAPRYRADE. 
(Date applied for under Patents Act, 1901, March 15th, 1904, being date о! appti- 
caticn in France. March 16th. (Complete.) 

5,584. “Improvements in electric conveyor systems," Тнк British 
33 Co., LTD. (General Electric Oo., United States.) March 

t е 

5,536. "Improvements in and relating to р electric apparatus.” TRI 
British THoxsow-Hovsrow Co., Ltp. (The General Electric Oo., United 
States.) March 16th. 


p. ‘Apparatus for cleaning electric lamp globes.” G. Honk. March 
th. 


5,660. Improvements in automatic electric make · and - bre ak contacts.” 
E. B. BocvcHEB. March 17th. 

5,662. “Improvements in and relating to track construction and electric 
signalling and controlling equipment therefor.” G. Тномрвок and H. W. 
MERcHANT. Merch 17th. (Complete.) 

5,685. “А new or improved method of eld e' rically transmitting and 
indicating upon a screen the position of moving figures, moving objects, 
diagrams, writing and the like." J. A. KENmEDY-MCGREGOR. March 18th. 

5,724. ''Improvemente in dynamo.electric and electro-dynamic machinery." 
J.Grey BELL. March 18th. 

5,755. “Improvements in electric switches.” К. O. SEA RLE. March 164. 


5,757. “Improvements in and relating to alternating current electric motora.” 
THE BRiTISH THomson-Hovstox Co., LTD. (The General Electric Co., United 
States.) March 15th. (Complete.) 


5.758. "Improvements in electric clocks." G. B. BowzLL. March 18th. 


5,060. “Improved construction of accumulators or secondary batteries," 
A. E. Dagny and A. GALAx TI. March 18th. 


5,771. * Improvements in or relating to printing telegraphs.” J. C. Влвсшт. 


March 18th. 


5,592. Improvements in alternating and pulsating current electro-magnets 
and solenoids.” W. J. Е, CoorRR. March 17th. 


PUBLISHED SPECIFICATIONS. 


Ccpies of an of these Specifications be obtained of Meesrs. W. P. 
P Thompson & Co., 823, High Holborn, WO., and a$ Liverpool, price, posi 
free, 9d. (in stampe). 


1904. 


TELEPHONE ADAPTED FOR UsE FoR PARTIALLY-DEAF PERSONS. C. Nathan and 
J. J. L. Newland. 1,081. January 15th. 


ELECTRIC INCANDESCENCE ILLUMINATING APPARATUS. C. B. Francis. 1,106. 
January 15th. 


ELECTRICAL SwitcHes. V. Hope, V. H. Sugden, ard W. Gardner. 1,996. 
January 19th. 

ALTERNATING CURRENT ’ELEcIRIC Motors. The British Thomson-Houston Co., 
Ltd. (The General Eiectiic Co., United States.) 1.481. January 20th. 
ALTERNATING CURRENT ELECTRIC Morors, The British Thomson-Houston Со. 
Ltd. (The General Electric Co., United States.) 1,482. January 20th. 
ALTERNATING CUBRENT Morons. The British Thomson-Houston Co., Ltd. 

(The General Eleotric Co., United States.) 1,488. January 20th. 

CONTROLLING ELECTRIC Motors. The British Thomscn-Honston Co., Ltd. 
(The General Eleotrio Co., United States.) 1,484. January 20th. 

SHADE CARRIER HOLDER ror BAYoNET on €cREW ELECTRIC GLow LAMP 
Horpknms. P. F. Escaré. 1,513. Jaruary 218. 

А New on IMmPRovED DEVICE FOR PREVENTING ACCIDENTS FROM OVERHEAD 
TROLLEY WIRES WHEN BROKEN. А. В. Mudie. 1,694. January And. 
Motor CONTROL Systems.- The British Thomson-Hovston Co., Ltd. (The 

General Electric.Co., United States.) 1,968. January 96th. 

Static ELECTRICAL MACHINES For LIGHTING Gas, ETHER, AND THE LIKE. 
H. Nehmer. 2,068. January 27th. 

ELrFcrRic RECEIVING APPARATUS FOR TELEGRAPHIC AND OTHER PURPOSES. 
J. T. Armstrong & A. Orling. 2,066. January 27th. 

APPARATUS FOR USE IN THE DISTRIBUTION OF ALTERNATING CURRENTS., A. F. 
Berry. 2,006. January 27th. Е 

ELECTRIC Inpuctton Motor METERS. The Compagnie pour la Fabrication des 
Compteurs et Material d'Usines à Gaz. 9,098. January 27th. (Date 
claimed for patent under Patents Act, 1901, February 26th, 1908, being date 
of application in France.) 

TROLLEYS FOR COLLECTING ELECTRICITY. A. Thomson. 2,948. January 20th. 

ELECTRIC Low-WATER ALARM ғов BOILERS AND THE LIKE. 2,277. January th. 

POLARIZATION OF HERTZIAN Waves. F. J. Green. 2,285. January 99th. (Date 
claimed for patent under Patents Act, 1901, January 29th, 1908, being date 
of application in United States.) | 

ELECTRIC BiGNALLING АргАНАТСЕ FoR Tramways AND RAILWAYS. R. P. 
Wilson & A. G. Marshall. 92,288. January 29th. 

ELECTRICAL TERMINAL ATTACHMENT Device. J. C. Maolver & A. F. Guy. 
2,815. January 20th. 

COMPOSITION FOR ELECTRICAL CoNpviTR. R. Starke. 2,847. January Both. 

THE RENEWABLE CENTRE AND BELF-LUBRICATING TROLLEY PULLEY FOR OVER- 
HEAD ELECTRIC TRAMCARS AND THE Like. R. Oarnegie & A. Beever. 
2,897. February lst. 

EMERGENCY BRAKES ғов ELECTRICALLY-PBOPELLED VEHICLES, TRAINS, AND Со, 
Like. The British Thomson-Houston Co., Ltd. (General Electric Co., 
United States.) 2,449. February lst. 

CONTROLLING ELECTRIC BwirCcHES AND Cur-Ovrs. The British Thonon: 
Houston Co., Ltd. (The General Electric Co, United States.) 2,460. 
February lst. Co 

ALTERNATING CURRENT ELECTRIC Motors. The British Thomson-Houston Co., 
Ltd. (The General Electric Co., United States.) 2,452. February Ist. 

ALTERNATING CURRENT ELkcrRIC Motors. The British Thomson-Houston Co., 
Ltd. (The General Electric Co., United States.) 2,458. February lst. — 

CONTROL OF ALTERNATING CURRENT ELECTRIC MOTORS. "The British 270,45 
Hous 'on Co., Ltd. (The General Electric Co., United States.) . 
February lat. ritish 

MACHINES FoR TREATING FiLAMENTS For Execrric Lames. The 1 
Thomsop- Houston Co., Ltd. (The General Electric Co., United 
3,456. February lst. 
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off the face of the earth ; we shall therefore attempt to put 
before our readers what, at the present moment, we consider 
to be the true position. 

We fear that company promoters are айо е 
Press to push motor-omnibus companies, and to make their 
profit out of these, just as was done many years ago with the 
electric lighting undertakings. Certainly the arguments which 
are put forward in favour of the motor-'bus, as compared to 
tramways, show that the facts have not been carefully con- 
sidered. Motor-omnibuses will have to ran for а very much 
longer time than has ав yet been possible, before accurate and 
reliable figures of cost of operating and maintenance, and the 
life of the various parts of the motor-omnibus, can be secured, 
but we think that the following figures will not be found 
very much out :— 

Совт PER 'Bus-Mirs. 


Tires ssi *. 34. 
Ropaira and maintenance of car тапа motor 2d. 
Oil, waste, greass and petrol ... iss .. Id 
Wages of drivers and conductors 1:654. 
Renewal fund for rolling stock 1:861. 
"Garages, repairs, &o. 1:86d. 
Traffic expense:, rants and taxes 1:604. 
Total 1114. 
Interest on capital *60d. 
Total .. 1171d. 


The reporta of the different tramway companies and the 
results obtained by municipal electric tramways in this 
country will show that there are very few electric tramways 
which are at the present moment making anything like the 
amount per car-mile which, we estimate, it would cost to 
operate a petrol bus. It is true that in some instances a 
few "buses on the most lucrative London roads have shown - 
very large earnings per mile, but this is partly owing to the 
novelty, because they are always travelling with their full 
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complement of paseengers. Such resulta cannot be generally 


applied to a petrol 'bus system, which, in order to serve the . 


public requirements, would naturally have to operate under 
very much the same conditions as our electric tramways are 
working under. 

In looking through the total operating coste per car-mile 
of electric tramways in the United. Kingdom, it will be seen 
that the average inclusive cost per car-mile in most cases does 
not exceed 8d. Taking this figure as a fair average, 
the difference between the total costs of a tramcar and of 
a petrol bus would be in round figures 4d. per car-mile. A 
petrol bus cannot be counted upon to run more than 24,000 
miles a year, ав experience has shown that eleotric tramcars, 
the repairs of which require certainly less time than those 
of petrol omnibuses, do not run more than 25,000 miles a 
year on an average. 


On this basis, the extra cost of running a petrol bus ав. 


compared to an electrio tramcar amounts to 5 per cent. on a 
capital of £8,000. Then allowing that on an average there 
are three electric tramcars to every mile of single track and 
that not more than the same number of omnibuses would be 
required—which, of course, understates the cage, as the 
carrying capacity of a petrol omnibus is not much more than 
half the capacity of an electric tramcar—this would represent 
an extra capitalisation of £24,000 per mile of single track. ! 
This amount is, however, not the whole, as the petrol 


"buses, including the necessary repair shops and stabling, cost, 


on an average, at least £1,000 per bus. , 

The price of a really good 'bus will probably not be much 
under £950. Well-equipped workshops must be at hand, 
and store-rooms for petrol and oil. Car-sheds supplied 
with pita are also necessary, and the cost per car for 
this portion of the equipment will probably not be less 
than £200. It will therefore be seen that the estimated 


^. costa which we have given for petrol "buses are, if anything, 


under the mark. | 

The reason for the heavier cost of operating is not far to 
geek, Everyone knows that the tractive resistance of а cart 
operating on the road is much greater than that of a vehicle 
on rails, and we do not think it necessary to bring forward 
arguments to demonstrate that rubber tires wear out much 
more quickly and are much more costly than steel tires. 
Also it seems hardly necessary to suggest that high-speed 
reciprocating gas engines, composed of a very large number 
of more or less fragile and complicated parte, must be much 
more expensive than the very simple electric tramway 
motors used to-day. | 


As regards the speed of electric tramcars being less than 
that of motor-omnibuses, we think that, were a large number 
of petrol 'buses introduced, they would certainly not be able 
to keep up a speed any higher than that which, from expe- 
rience, we know is the average running speed of the County 
Council tramways, and which we are certain could not 
average much less than 10 miles an hour on the whole run 
from the bridges to the termini. 

Bat to return to the question whether or not motor- 
omnibuses will supersede electric tramcare, we think that 
where, as in London, horse "buses can live, notwithstanding 
electric tramways competition, it is certain that they can 
be advantageously replaced by motor-’buses. But where, as 
in practically all the other towns of this country, the 
electric tramways have run the horse ‘buses off the road, 
we do not think that motor-omnibuses can permanently 
damage electric tramways. | 
` Where petrol omnibuses are used in connection with 
electric tramways to connect up their termini with more 
distant villages, the traffic of which would not justify the 
extension of the tramways, the case is altered. Any such 
undertaking stands an excellent chance of being successful, 
and the satisfactory resulta which have been obtained from 
the Great Western Railway Co.’s experiment in this direc- 
tion should encourage other railways and tramways to follow 
its good example. 


— 


The New 
Patents Act. 


Ar the beginning of this year a 


cedure for granting patents for inventions. The old 
laissez faire policy of granting a patent for any alleged 
invention, whether it was new or not, was abandoned, and 
every application for a patent is now &nbmitted to an 
examination for novelty. The search is not complete, it is 
true, being confined to inventions patented in this country 


within the last 50 years, but it is highly probable that there 


are very few valuable industrial inventions which are hot. to 
be fonnd described in our petent literature covering the, 
prescribed period, VV x 

The great defect of this Patents Act of 1902 is, in our 
opinion, that it gives inadequate protection to the public 
by refasing to give power to the authorities to supprerg 
applications for patents when the inventions have been 
found to be previously described, and. are, therefore, public 
property. The bogus inventor may still, under the new Act, 
appropriate public property and demand from the Patent 
Office that a patent monopoly shall be granted to him for 
the same. The framers of this Act, in their tender regard 
for the rights of the individual and disregard for the rights 
of the public, have merely provided that a reference to the 
patents which anticipate the alleged invention of the bogus 
patentee shall be inserted in his specification by way of notice 
to the public. | 

But even this small concession to the rights of the public 
appears to be begrudged by the supporters of the views 
which so strongly influenced the framing of the Patents Act, 
1902, if we may judge from a letter and memorial forwarded 


to the President of the Board of Trade by Sir Lloyd Wise 


and published in the Times, March 27th. Objection is 
raised in this memorial to one of the new Rules which 
enables the Comptroller of Patents to insert a refer- 
ence to anticipating patents at the end of a specification, 
when the applicant for a patent refuses to amend his specifi- 
cation so as to exclude or acknowledge the pre-existing 
subject-matter. Sir Lloyd Wise considers that the object 
of the new Act is “ to afford, both to the inventor and to 
the public the benefit of an official examination as to novelty 
without, however, incurring the serious risk of inflicting 
injary upon an inventor by refusing a patent for alleged 
want of novelty, or by making public adverse official opinions.” 
The public may well ask Sir Lloyd Wise what benefit they 
are to get for the large expenditure of public money on an 
examining steff. Sir Lloyd considers that the publica- 
tion of erroneous conclusions of the Comptroller about 
the novelty of inventions would cause irreparable injury to 
inventors, * whereas nobody could be irreparably injured by 
failure to endorse upon an applicant's specification an adverse 
official opinion." 

This last extract from Sir Lloyd Wise’s letter is а good 
example of the fallacious principles of the school which he 
represents. Is nobody injured by the bogus patent which is 
used to blackmail manufacturers and illegally enhance the 
price of goods to the consumer ? -Is nobody injured by the 
company promoter who uses bogus patents to extract sub- 
scriptions from the unsuspecting investor? Sir Lloyd 
wishes to deprive this poor manufacturer and innocent 
investor even of the small protection of an cfficial warning 
endorsed on the specification. | 

The surprising circumstance about this memorial is that 
it has been signed by some of our leading scientific ага 
technical men. It will be observed, however, that most of 
these men are themselves inventors and patentees, and would 
naturally look at the question from the patentee-inventor's 
point of view. This point of view is, as а rule, purely 
selfish. The inventor does not wish, under any circum- 
stances, to have his invention officially marked as more or 
lees anticipated. He thinks that the official may make a 
mistake, as is quite possible. But, to reverse Sir Lloyd 
Wise’s dictum, nobody would be irreparably injured by an 
occasional unfair official endorsement ; the patent is not. 
refused ; the Comptroller’s decision is not final, and may 
be reversed in a higher court. | 

It is satisfactory to see (Times, April 3rd) that в counter- 
petition, signcd by an overwhelming majority of the leading 
patent agents, has been sent to the President of the Board 


momentous change was made in the pro- 
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of Trade. This petition is strongly iu favour of the official 


endorsement, as opposed to the reference inserted in the 


body.of the specification. Ав they shrewdlv point out, if 
there is no distinctive character about the official referehce, 
all references in the specification inserted by the inventor 
himself will be suspect, and injure the sale of his patent. 

It is to be hoped that the President of the Board of 
Trade will remember that he has to protect the interests of 
the non-patentee manufacturer and of the consumer, and 
that he will not be induced by these misguided memorialiste 
to take a step which would nullify to a great extent the bene- 
ficial effects of the new Patents Act. 


Waar is the use of the Electric Lighting 
Acts? What is the object of the Board 
of Trade regulations relating to the supply 
of electricity ? These are questions which will probably sug- 
gest themselves to the minds of those who have studied the 
findings of the jury and the judgement of the Oourt in the 
case of Midwood v. the Mayor, &c., of Manchester. A report 
of this ease appeared in our issues of March 24th and 31st. 
The case is the most important from the point of view of 
electric supply companies which has come before the Court 
in recent years. 

The short facts of the case are as follows :—We have an 
electric lighting system laid down by the authority of 
Parliament, planned and manipulated by skilled engineers 
according to the most approved methods. Not only this, 
the method of laying mains and the system of supply adopted 
was in accordance with the Board of Trade regulations, and, 
as we understand, all the arrangements were approved, if not 
actually inspected, by the electrical adviser of the Board 
What is the result of the case ? The Manchester Corpora- 
tion is held to have been guilty of negligence in giving a 
supply in the authorised manner, and of creating в nuisance 
in bringing its mains near to the plaintiff's house. 

We cannot but think that in arriving at their decision the 
jury lost sight of one important fact—namely, that, under- 
takers who supply electricity are not merely exercising a 
privilege, they are performing a public duty. It is their 
duty to grant a supply to every consumer in the diatrict 
where their mains are laid, and to maintain the supply at the 
prescribed pressure. Just as a water company must supply 
water, and а gas company must supply gas, во those who 
undertake the supply of electricity must perform their obliga- 
tion. While the maintenance of pressure may expose all the 
inhabitants of a town to an infinitesimal risk, failure to 
maintain that pressure may plunge a whole district into total 
darkness, 

Tuking a broad view of the matter, however, it is not 
surprising that the jury should award damages. The plain- 
tiff undoubtedly suffered a serions loss, and it is natural that 
the jury should do their best to rehubilitate him. But in 
doing so they may bave established a precedent which is 
somewhat disquieting -for those whose duty it is to supply 
the public with electricity. 

In‘ discussing the legal position of the Manchester Cor- 
poration, we are not considering a mere exception to the 
general law. The same principles apply to every electric 
lighting company and local authority supplying electricity in 


The Liabilities of 
an Electric 
Supply Co. 


the kingdom. Sec. 67 of the Manchester Electric Ligbt- 


ing Order is in the exact terms of Clause 77 of the Electric 
Lighting (Clauses) Act, 1899, which provides that :— - 


The undertakers sball be answerable for all accidente, damages, 
and injaries happening through the act or default of the under- 
` takers, or of any person in their employment, by reason of or in 
consequence of апу of the undertakers’ works, aud shall leave harm- 
less all authorities, bodies, and persons by whom any street is 
repairable, and all other authorities, companies, and bodies col- 
lectively and individually, and their officers and servants, from all 
1 and costs in respect of those accidente, damages, aud 
ujuries. 


Again, Sec. 70 of the Manchester Order is precisely similar 
to Clause 81 of the schedule to the Act of 1899, which pro- 
vides that :— 

Nothing in the Special Order shall exonerate the undertakers 


from any indictment, action, or other proceedings for nuisance in 
the event of any nuisance being caused or. permitted by them. 


. -Having regard to the fact that both these clauses were 
under consideration in the case to which we are drawing 
attention, it really becomes difficult to see what benefit 
accrues to those who supply electricity under an Act of. Par- 
liament. Of course the authority of some statute is neces. 


‘sary to enable undertakers to turn up streets and lay their. 


cables beneath them; but is there any other advantage 
gained? The undertakers are held liable for what has all the 
appearance of am inevitable accident. Do they take any 
benefit or derive any protection from the fact that their 
works are carried out under statutory authority ? This is a 
question which we asked at the commencement of this 
article; in view of the decision in Midwood v. the Man- 
chester Corporation, it seems that it must be auswered in 
the negative. | 


AFTER the report of the Departmental 
Committee, which was published last year, 
it was expected that the Government would 
introduce а measure during the present Session for the 
amendment of the Workmen’s Compensation Acts. This 
expectation has not been disappointed ; and although the 
Bill, to some extent, increases the burden thrown upon em- 
ployers, it will, at the same time, abolish many of the anomalies 
which have led to so much litigation in the past. Space 
does not permit us to draw attention to all the changes pro- 
posed. We should mention, however, that the question of 
the liability of & sub-contractor has been seriously considered, 
and it is proposed that, while the person employing the sub- 
contractor is primarily liable, the undertakers shall be 
entitled to be indemnified by the person by whom the work- 
man was immediately employed and by any intermediate 
contractor, and any intermediate contractor called on to 
indemnify the undertakers shall be entitled to be indemnified 
by the person by whom the workman was immediately 
employed and by any contractor intermediate between him 
and that person, and so on ; and any such indemnity shall, 
in accordance with rules of court, be enforceable in a County 
Court. The operation of the Act of 1897 is considerably 
extended by the expansion of the definition of the word 
“employment.” This is to mean (inter alta) employ- 
ment by the undertakers (1) on or in or about a railway, 
tramway, factory, workshop, laundry, dock, wharf, quay, 
warehouse, mine, quarry, engineering work, or smithy. 
The words in italics are new. The old distinction as 
to buildings exceeding 30 ft.in height is to be abolished, 
and the Act is to apply to work upon all buildings ; 
it is also to apply to employment (i) in the process 
of loading, unloading, or coaling, or in painting or repair- 
ing any ship in any harbour or canal; or (ii) on or 
in or about any vehicle or ve:sel used for carrying purposes 
on inland waters; (iii) in the care or management of horses 
or locomotives. The word “ railway," as used in the Act, is 
to be extended во as to include every station and siding of or 
belonging to the railway or tramway, while the words 
“engineering work” is to include any railroad, harbour, 
dock, pond, inland navigation, road, embankment, sewer, 
gas or water works, well, telegraphic line, or electric line or 
work, or part thereof, which is being made, laid, altered, 
repaired, demolished, or removed. Telegraphic line“ is to 
have the same meaniog ав in the Telegraph Act, 1878, and 
“ electric line or work the same meaning as in the Electric 
Lighting Act, 1882. 

The Bill contains а seemingly anomalous proposal to the 
effect that workmen over 60,or workmen owing to some 
physical incapacity find it difficult to obtain employment, 
may contract out of the Act. This is the direct result of 
what has been pointed out by the secretaries of many friendly 
societies, namely, that owing to the serious liabilities imposed 
upon them by the Act of 1897, employers are unwilling to 
accept the services of men with grey hairs in their heads, or 
of men who, by reason of some physical infirmity,are more 
liable to be seriously injured by accident. 

Having regard to the drastic nature of the changes which 
are suggested by the Bill, weapprebend that it will not go 


Amendment of the 
Workmen's 
Compensation Act. 


through the House without considerable opposition. 
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THE BRITISH ENGINEERING INDUSTRIES 


AND THE FISCAL INQUIRY. 


IV.—THE COMPARATIVE INCIDENCE OF TARIFFS. 


„IN considering tbe effect of the Customs tariff of foreign 


countries and British possessions on the trade of the United 
Kingdom, it is evidently of the highest importance to 
obtain some measure, however rough, of the comparative 
level of the tariff barriers which impede our commercial 
intercourse with thcse markets, The difficulties confront- 
ing the Board of Trade have been so formidable as to bave 
been previously considered insuperable. These difficulties 
were in part due to the extremely complicated nature of 
certain tariffs which are rot devised on an ad valorem 
basis, and also even in the саве of a country in which the 
ad valorem tariff differs with different commodities. The 
method adopted by the Board of Trade bas therefore teen 
to calculate approximately the mean ad valorem equivalent 
of the import duties imposed by each country on the 
main classes of manufactures which are exported from the 
United Kingdom :o all destinations, and not solely to the 
particular market under consideration. This method has 
the advantege of applying a uniform standard to all 
countries, both as regards the list of articles on which the 
duties are calculated, and the relative weight ” attached to 
each article. It has the further advantage of taking into 
account the duties which exclude our goods from particular 
markets as well as thoee which are actually paid on such 
goods as gain admittance. 

In order to apply this methcd of calculation, a list was 
prepared embracing the principal classes of gocds exported, 
attaching a “ weight" to each group approximately accord- 
ing to its comparative importance. Among the groups cf 
articles which have been taken ав representative of Britieh 
exports of manufactures as a whole, are machinery, hard- 
ware, &c., to which a weight of 12 is attached, and iron 
and steel manufactures to which a weight of 16, and ships to 
which a weight of 8 is attached. That is to ғау, that of 
manufactures valued at 174°5 millions sterling and exported 
from the United Kingdom represented by 100, the engi- 
neering manufactures enumerated have an aggregate weight 
of 31. On this basis the following table has been com- 
puted :— 

Estimated average ad valorem equivalent of the import 
duties levied by the under-mentioned foreign countries and 
British Possessions on the principal manufactures exported 
from the United Kingdom :— 


Per cent. Per cent. 
Russia fis vs . 181 Canada (preferential tariff) 17 
Spain Bu x .. 76 Roumania ... m eO 14 
United States ies S. 73 Belgium Pa .. 18 
Portu all .. 71 Norway .. i —. 12 
Austria-Hangary ... * 35 New Zealand 9 
France көз “> .. 84 арап id 9 
Argentine Republic .. 28 Turkey iui 8 
Italy йе cos 27 Switserland 7 
Germany 25 Australia s. e 6 
Bweden 23 South African Customs 
Union (preferentialtariff) 6 
Greece Te vss .. 19 China Pus Des «s ő 
Denmark ... anm —. 18 Holland 8 
British India 3 


The interest of a general tariff such as the above is to the 
engineer more academic than specific. An examination, how- 
ever, of the tariffs of the principal manufacturing and pur- 
chasing countries will perhaps be of interest to our readers. 
Taking first of all the several British Colonies and 
possessions in the order in which they appear in the fore- 
going table, the following notes are collected from pages 
298—815 of the Second Inquiry Blue Book. 

CaxADA.— The rates leviable on goods manufactured in 
the United Kingdom are 333 рег cent. less than the general 
tariff rates, except in the case of woollen goods. The actual 
ad valorem duties paid on articles of engineering interest 
are :— Textile machinery, 16% per cent.; locomotives, 
23% рег cent.; sewing machine, 20 per cent: ; pig-iron, 
12 per cent.; rails, 20 per cent.; galvanised corrugated 
sheets, 16% per cent.; steel bars, angles and shapes, 34 per 
cent. Ships are duty free. In spite of the much talked of 
ae NS ee ee Асры 


„Parts I., II. and III. appeared in our issues of February 3rd 


and 10th and March!3rd. 


preference, the Canadian tariff on British goods is higher 
than that of any other British colony or possession. 

NEW ZEALAND ranks second in order of onerousness 
of colonial average import duty. There is for engineering 
articles a rather extensive free list, sewing machines, 
pig-iron, rails, tin-plates, and steel bars, angles and 
shapes being not liable to duty. Duties of 124 per cent. 
and 16 per cent. are respectively charged upon locomotives 
and galvanised corrugated sheets. 

AUSTRALIA.—The unifying of Australia, which was 
effected by the ettablishment of the Commonwealth, bas 
substituted a single comprehensive tariff for the diverse 
tariffs of the several component colonies. At present a 
tariff of 124 per cent. confrotts locomotives ard raile. 
There is & provisional tariff of 6 per cent. on galvanised 
sheets, which is liable to replacement by a 10 per cent. duty 
when this particular manufacture is established in the 
colony. Steel bare, angles, shapes, &c., and pig-iron are 
similarly to be confronted by 10 per cent. duties. Even 
worse is the outlook for makers of textile machinery ard 
sewing machines, which are to become liable to a 15 per 
cent. duty when their manufacture is establisked in the 
colony. : 

SOUTH AFRICAN Customs Union.—The duty on rewing 
machines and on galvanised theeta is 74 per cent. All other 
British engineering manufactures are duty free. A duty of 
23 per cent. ad valorem is levied on rails, locomotives and 
textile machinery not of British manufacture; the rates 
levied on other dutiable articles, when not of British manu- 
facture, are throughout 334 per cent. higher than those quot: d, 
making an actual import of 10 per cent. on the goods men- 
tioned. 

. BRITISH IN DIA.— Just as India offers the lowest average 
general tariff to Britieh gocde, so also does India offer the 
lowest tariff on engineering articles. There is a 5 per cent. 
ad valorem duty on sewing machines, but textile machinery 
ard locomotives are duty free, while there is only & normal 
1 per cent. duty on the various manufactures of iron and steel. 

Of the various foreign countries in regard to which the 
average incidence of the tariffs has been computed, only a 
few call for comment in these pages. Those selected for 
mention, therefore, are notable either on account of the 
amezing value of the duty, or because of tbe manufacturing 
of the country imposing them. | 

Russia imposes the following duties :— Textile machinery, 
28 per cent.; locomotives, 39 per cent.; sewing machines, 
10 per cent.; pig-iron, 91 per cent.; rails, 90 per cent.; 
galvanized sheets, 122 per cent ; tin plates, 110 per cent. ; 
steel bars, angles, &c., 42 per cent. Ships alone are free. 

Tue UNITED STATES under the present tariff charges 
45 per cent. ad valorem on locomotives, textile machinery, 
and sewing machines, 26 per cent. on pig-iron, 30 per cent. 
on rails, 49 per cent. on galvanized sheets, 50 per cent. on 
tin-plates, and 36 per cent. on steel bars, angles, shapes, &c. 
The importation of ships is absolutely prohibited. 

FRANCE imposes the following duties :—Textile machinery, 
10 per cent. ; locomotiver, 14 per cent. ; sewing machines, 
11 per cent.; pig-iron, 19 per cent.; rails, 45 per cent.; 
galvanized sheets, 39 per cent.; tin-platee, 85 per cent. ; 
steel bars, angles, &c, 21 per cent.; and ships, 1 per cent. 

. GERMANY impes the following duties :— Textile 
machinery, 5 per cent.; locomotives and sewing machines, 
9 per cent.; pig-iron, 16 per cent.; rails, 28 per cent.; 
galvanized sheets, 20 per cent.; tin plates, 18 per cent.; and 
steel bars, shapes, &c., 11 per cent. Ships are duty free. 

In many of the foregoing cases the tax as imposed is not 
directly an ad valorem one, but amounts to во many roubles 
рег pood, or dollars per ton, or franca per 1,000 kilogrammes, 
or marks per 100 kilogrammes. The values quoted above 
are, therefore, the approximate ad valorem equivalent based 
on the relation of the tariff to the average export price for 
each commodity ruling in 1902. Of courte it must not be 
assumed that the figures given in the afore-quoted tables in 
regard to the equivalent of the duties levied are an absolute 
indication of the relative protective efficiencies of the eeveral 
tariffs. As the compiler of this section of the Blue Book 
pointe out, the protective effect of & tariff is not necessarily 
proportionate to the average level of the duties, but also 
depends on many other factors, such as the comparatively 
advanced or backward state of the home industries protected. 
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A 25 per cent, duty in Germany may give ag complete pro- 


tection to a native industry ав a 100 per cent. duty in a 
more backward country. A bigh duty may have no pro- 
tective effect, if the article to which it applies, happen not to 
be manufactured in the country in question, 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in owr possession. 


Where are Telephones Made? | 

In stating that they did not know who was tbe writer of 
the original letter to the S/andard, does Mr. Brooker answer 
for his directors? 

Having regard to the circumstances connected with this 
matter, tbe General Electric Co. are surely hardly qualified to 
join British manufacturers in thanking “ Indignant " for 
the spirit which prompted his letter. We venture to state 
that had “ Indignant been in possession of the true facts 


of the case, his indignation would have been in another 


direction. | 


Since Mr. Brooker appears to be at a loss to know why 


the name of the General Electric Co. has been brought into 
this correspondence, we will again tell him, though we were 
under the impression that our letter of the 14th ult. was 
abundantly clear. | M 
Our telephones, specified by the West Ham authorities, 
were made the subject of an attack upon us by an appa- 
rently patriotic person who considered that it was not fair 
that our instruments shonld be used when equal articles of 
British make could be procured from a Lancashire firm. 
Now, as the General Electric Co. were the only firm in 
Lancashire professing lo make them, we were more than 
justified in mentioning their name, especially as we knew /or 
certain that the table telephone, although purporting to be 


Britieh made, was imported by them from the Continent. 


Apart from this, your correspondent ought to know that if 
the practice of offering a foreign made article as British 
made is carried on by any firm, it is only natural that sooner 
or later the matter must be brought to public notice. 

Mr. Brooker's letter is certainly very misleading, and 
would give one to understand that the table instrument 
referred to has, for some time past, been manufactured by the 
General Electric Co. at their Salford Works. This is not a 
fact, and we challenge them to produce (if they can) 24 of 
the table telephones, and prove that they were manufactured 
throughout by them prior to March 17th. This, we think, 
should leave no doubt in the minds of your readers as to the 
entire truth of our statement. 

| The Berliner Telephone Mfg. Co. 

I. B. BriBNBaUM, Manager. 

London, E.C., 

April 4th, 1905. 


ee 


As one who is interested in telephones, I have followed 
with amusement the correspondence on this subject in the 
local Press, the Electrical Engineer and the Standard. I see 
that it has now drifted to your columns, and I was some- 
what surprised to read the “child-like and bland,” not to 
say ingenuons, letter from Mr. Brooker, who, like Mr. Bal- 
four, “does not read the papers.” To judge from his 
remarks, he must live in a little world of his own up there 
in Salford, and, with your kind permission, I will enlighten 
him on a few points. 

Really, Mr. Brooker, I cannot believe you are so innocent. 
Were you not writing with your tongue in your cheek, 
»upremely conscious of the possibility that Patriotic 
Englishman ” and “ Indignant” are closely related, if not 
one and the same person? Also that this remarkable com- 
posite character appears to pay rates alternately at Richmond 
and West Ham, or wherever else your telephones do not 
happen to be specified. Were you really so unguarded as to 
think that this ubiquitous and long-suffering ratepayer is not 
in business within 100 miles of Cheapside, and is willing to 


cell even German telephones if the manufacturers make it 


worth his while? | 

If you do not know all these things, for goodness sake run 
oop to Lunnon and have a look at that big city, where they 
will teach you how these things are worked. 

Now, I do not wish to say anything against your tele- 
phones; they may be very good—I believe they are. But 
you must really remember that your firm first established their 
business by importing telephones, and other things, from 
abroad with the assistance of that blessed Free Trade that 
they now abuse so much. Since those days makers of tele- 
phones abroad have not stood still, and their telephones are 
really quite as good as yours. If you have any doubt about 
this, why—there is that offer of a committee of experts which 
I notice you forgot to write about. | 

Again, Free Trade, as you may know, allows us to choose 
our markets ; and perbaps you have not read that the rates 
in West Ham are very high this year. 

Therefore I say, if you are really so innocent as to all this, 
then do come to London and tell them that you think it is 
better to live and let live instead of trying to ** down" com- 
petitors who are legitimately doing what others did before 
them, 

And, finally, dear Mr. Brooker, please do not imagine in 
the solitude of your Lancastrian Lhassa, that the obtain- 
ing of commercial intelligence depends on the movements of 
old servants, as well might the P.O. and the N.T.C. be petty 
enough to complain about the knowledge of their require- 
ments which your excellent productions exhibit. 
| | Tar-Baby. 


Tabloid Electricity. 


Iu further reference to this subject, I may say that I am 
seriously disappointed at the lack of enthusiasm shown in 
regard to what I thought to be an epoch-making suggestion. 
A letter from Mr. Frank Broadbent on February 10th, 
proving that the notion was an old one, is practically all the 
encouragement I have receives. | | 

Ав my signature indicates, I am not an expert, but I 
know enough about electricity to wonder how on earth it ig 
that a nest of accumulators can be placed under the back 
seat of a motor dogcart, which will carry the Sultan of 
Turkey 10 miles out and home, if, at the same time, it is 
impossible to light a street lamp or a table lamp from a 
battery. placed in the base of it, | : 

I wish one of your kind correspondents would explain this 
matter to me, in such simple and clear language as to prevent 
me from troubling you or anyone else further about the 


matter. 


They need not be afraid of wounding my pride by stating 
elementary facts, as I am, yours obediently, a 
Greenhorn. 


Schedule Priees for Electric Lighting Installations. 


I was very much interested in A Contractor's letter in 
your issue of March 17th. 
« I should like to know his opinion on the result of the 
tendering for the assisted wiring for the Erith U.D.O. 

In so tendering a specification has to be taken into 
consideration. This, of course, calls for the very best 
materials and stipulates :—‘* The minimum standard rate of 
wages of the district to be paid to all men employed, according 
to their class of work.” | | 

The report which you publish this week is absolutely correct, 
but, perhaps, it is not clearly understood by you that the firm 
whose tender has been accepted is not an “ electrical” firm 
but a '* building " firm, and there is no one connected with it 
that has had any training in this class of work. 

Should you favour this letter with a portion of your 
valuable space, perhaps some of your readers might enable 


. others as well as myself to understand 


1. How to undertake such work (keeping absolutely to 
specification) at such a ridiculously low figure, viz., 10s. 6d. 
per point, which price includes lamps and fittings. 

2. How a firm not in the trade can possibly make a paying 
job of it, tendering as they do so far below those in the trade. 

The estimated cost by the Council, I believe, was 138. per 
point, " 

The effect of such cutting prices in this district is that 
consumers are in many cases dissatisfied with the cost of 
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consumption ; therefore there are not so many people taking 
electric light ag, in my opinion, there would be if competence 
aud fair prices were the order of the day. 

Referring to Manvfacturers' letter of this week, I beg 
to say that the list of ** Contracts Open and Closed,” which 
appears week by week in the REVIEW, is very interesting 
tome. My tenders often appear in these columns, and I am 
pleased to see them there, as, in estimating, I always endeavour 
as far as possible to tender a fair price, thereby attaching no 
ehame. Asa result of this, I am frequently a good distance 
from the lowest tender, but invariably the nearest to the 
engineer's estimate. 

Au Estimator. 


— a —Á—— — 


Publication of Prices Tendered. 


I wish through the medium of your paper to add my plea to 
that of “ Manufacturers,” as it is my lot to prepare drawings 
and tenders to a great many specifications, and after a few 
weeks’ patient waiting to receive what your correspondent 
truly terms а “curt reply. 

I am aware that for obvious reasons some consulting engi- 
neers do not wish the prices to be published, but I think that 
most of those who have any standing would not object to their 
publication, and although there may be some trouble entailed 
in getting the figures, yet I often see fuller particulars of 
results given in other papers than І see in the REVIEW, and 
as your paper is, I think, the recognised advertising medium 
in the British electrical industry, this should not be. | 

Dranghtsman. 


Localisation of Faults In Cables. 


My attention has been called to a letter from one of your 
correspondents, “ B. S. H.,” on the subject of localisation of 
faults in electric light mains. 

Having devised the test therein described, and used the 
ваше scores of times, perhaps you will permit me to point 
out one or two slight inaccuracies. 

1. It is quite unnecessary to draw consumers’ main fures 
or open their main switches before making the teet. Sucha 
course would take a considerable time on a crowded network, 
i would be practically impossible in the middle of the 
night. 

Perhaps this hint will enable “ B, 8. Н.” to save a lot of 
valuable time in the future. 

2. The resistance of the fault does not enter into the cal- 
culations in any case, whether it be high or low. 

If the resistance of the fault be very higb, the testing 
current can be obtained by cutting the bank of lamps com- 
pletely out of circuit, and applying the full voltage to the 
faulty cable. 

Of course, the method fails if the main has been com- 
pletely burnt asunder. 

3. When the supply is not available at both ends a set of 
recondary cells is not required, as the current can be sent 
round the loop in the reverse direction. 

Those of your readers who sre desirous of obtaining 
farther information on this method of localising faults and 
short circnits, will probably find an article on the subject in 
the Electrical Magazine for October and November, 1904, of 
some interest. | 

F. C. N. Bergh. 


"Phones Across the Street. 
One of my customers wishes to erect telephones in two 


of his premises on opposite sides of the street, the wires to 


cross the street. Can this be done without paying anything 
to the National Telephone Co, ? 
F. G. Cooney. 

Dublin, April 4th, 1905. 

[Certainly it can. The Postmaster-General is the 
licensing authority, but no licence is required provided that 
both premises are in the hands of the same person or firm. 
—Ens. E. R.] | 


Manchester Corporation Lawsuit. 


Although tne decision seems fair enough, in the matter of 
the fire caused by the Manchester electric mains, the 
Corporation Electricity Department seems to have had a 


bad time at the bands of Midwood & Co.'s experta, and the 
finding of the jury is surely rather hareh upon those who 
control the splendidly equipped and cared-for outside arrange- 
mente. 

It would appear that the initial fault (if fault there be in 
a very occasional accident) is surely due to the design of the 
system rather than to the method of carrying on the work 
afterwards, and this ів evidently another example of excessive 
blame falling upon the shoulders of those responsible at the 
time of such an accident. 

This style of thing has happened before, and upon other 
networks than Manchester, and, speaking generally, it is rongh 
upon the men, who have inherited a bag-of-tricks (that would 
cost too much to be altered to suit modern ideas), and who, 
by hard work and careful planning, keep things going as well . 
as possible, for them to be accused of negligence when the 
inevitable accident happens. 

Those who know the Manchester Corporation Electricity 
Department well enough are aware of the smooth running 
and efficiency of the present regime, and can appreciate the 
ondeavours of the officials to make the best of a system that 
bas been handed down to them. This knowledge, however, 
may not extend beyond the immediate locality of Manchester, 
and I feel that it is only fair to ask you to give this letter 
equal publicity to the report of thelaw casein your last 
week's issue. I wonld add that I am not in the slightest 
degree connected with the Mancbester Corporation ; and I 
anticipate that, there are many other disinterested persons 
who may write (or wish to write) you in а similar strain on 
seeing the report of the case in question. 


Honour Your Prophets. 
Manchester, March 29th, 1905. 


Telephones for Deaf Persons. 


I notice in your last week's issue the following :—“ Tele- 
phones adapted for use for partially-deaf persons. O. 
Nathan and J. J. L. Newland. 1,081. January 15th, 
1904." 

If you, or any of your readers, could give the writer any 
information about this, such as name of manufacturer, 
address of patentees, &c., he would be very grateful. 


G. N. T. 


PARLIAMENTARY. 


ADMINISTBATIVEB County oF Lowpox amp Drerricr ELECTRIC 
Powar Birr. 


(Continued from page 546.) 


Ox 29th ult. the examination in chief of Mr. Новреви was con- 
claded, witness handing in a table which he said showed that the 
Westminster Co. were now supplying at a price lower than that 
proposed by the Bill. 

Cross-examined by Mr. Hononatus Lroyp, Wrrwmss said that he 
anticipated that the price at which his company supplied would in 
the near future be reduced to 24. per unit. The Westminster Co. 
was supplying the London, Brighton and South Coast Railway Co. 
for the purpose of lifts, but not fortraction purposes. He admitted 
that for such purpose the company could supply only toa limited 
extent. The average price paid for power during last year was 
2:0474. per unit. 

Mr Stewart Bam, managing director of the London Electric 
Supply Corporation, Ltd., was then called. He seid that the area 
of his company extended from Chelsea in the west to Green wich in 
the east. A very large portion of the area was within the 
industrial area of the present Bill. The total capacity of the com- 
pany’s station was 10,000 zw., but they bad a boiler capacity 
equivalent to 13,000 kw. They had space in their engine room for 
turbines if they were considered neceessry. For eome time past the 
company had been reducing the cost of production, aad the first two 
months of the present year showed а reduction of 27 per cent. when . 
compared with the corresponding period of last year. That was 
due to tbe increased demand. Last vear the company supplied the 
London County Council with 6,0( 0,002 units, апа tbe contract was 
for three years. He anticipated that at the end of tbat time the 
demand from other sources would make up for the loss of the supply 
to the London County Council. The company bad been doing 
everything possible to increase the demaod for power, for 
which there was a very large opening in their district. 
He could not see that tbe new company would bave any advantage 


over his company iu the ma'ter of generating power cheaply. His 


company had always been redacing its prices to meet the demand, 
and there had never been avy application to the Board of Trade to 
compel them to do so. 


Oross-examined by the Hon. J. D. FrrzamBArnp: Besides the 


power supplied to the L. O. C., the company last year supplied 
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475,000 units for power purposes at 1:804. per unit. The company 
did not supply any railway company or dock. Questioned as to the 
coal used, Witness said that the consumption was 4 lb per unit 
generated, and tha company paid 10». 3d. per ton delivered The 
works = per unit last year was 112d., but this year it had so far 

Prof. Kexxmpy, Vice-President of the Institution of Civil 
Engineers, &c., engineer-in-chief to the Westminster Oo., and elec- 
trical adviser to the London County Council, examined by Mr. 
Влгғосв Browns, K.C., said that the companies could not afford 
to scrap their machinery for the sake of getting a supply in bulk at 
a cheap rate. The various stations of the companies were still 
working satisfsc*orily, and in every way they had concentrated with 
the idea of efficiency. Questioned as to whether Mr. Mers’s 
methods would not be antiquated in 10 years’ time, witness mid 
that he did not think that three-phase generators would be in use 
in 15 years' time. In all probability we should have single-phase 
generators in general use by then. He saw great difficulty in the 
way of the promoters supplying existing undertakers, because of 
the necessary transforming. If the present companies had the 
disability of not being able to supply electricity to be used outside 
their areas removed, then they would be in a position to supply any 
railway company. 

Oross-examined by Mr. FrrzaBRALD: He had had no experience 
of the actual working of turbines. He admitted that the cost per 
Kw. generated by a reciprocating engine was bigher than the cost 
of energy generated by a turbine, but for smaller stations 
he preferred the reciprocating engine. The cost of coal at 
the Westminster generating station was 19s. 4d. for sea-borne, and 
204. 11d. for rail-borne coal. | 

Mr. H. W. Sprunt, manager of the South London Electric 
Supply Ocrporation, said in crose-examiuation that the total units 
sold for power purposes last year, exclusive of a temporary supply 
to the L.O.C. tramways was 274,000. The capital cost of the 
atation was £70 per Kw. 

Major CARDBw, late electrical adviser to the Board of Trade, was 
then called. He said that he was a director of the London, 
Brighton and South Coast Railway, which was now considering the 
question of electrifying part of its system. He considered that the 
existing companies were quite able to meet any demands made 
upon them. Не agreed with the opinion which had been expressed 
by the various companies, that the effect of Major Marindin's report 
was that the existing companies ought not to be disturbed during 
their period of tenure, 

Cross-examined by Mr. FirzGERALD: The electrification of the 
Brighton Railway was only an experiment. „ 

Mr. Saas, secretary-manager of the Charing Cross Co., said that 
bis company had persistently endeavoured to push its motive power 
supply. In 1901 they offered to supply power to the L.C.O. for 
their northern tramway system, and they had also offered supplies 
to varioas locsl authorities at a low rate. None of tho offers had 
been accepted, although they were lower than the rates at which 
tbe authorities themeelves had been able to generate power. In 
January of this year he made an offer to West Ham of a supply for 
tramway purposes at 44th of a 1d. 

Colonel CHO ro, R.E., for the Notting Hill Co., considered 
that Mr. Mers’s estimates were entirely hypothetical. Mr. Mers 
must have made a mistake. In bis experience it was in the stations 
of moderate size that the lowest cost of generation was found. 

On 30th ult. Ool. Свомртои continued his evidence. All oom- 
panies, he said, which took a bulk sapply from the promoters would 
have to put down large accumulators in order to get a steady cur- 
rent. That would tend to raise the price to the consumer. The 
promoters had made no provision for their plant becoming anti- 
. quated, and now more than ever it was dangerous for electrical 
engineers to launch out too far in one direction, owing to the 
rapidity with which developments were being made. A scm should 
always be put by for depreciation. As to cheap coal, it always 
deteriorated rapioly in trans-shipment. 

Cross-examined by the Hon. J. D. FrzzazBALD: Не had looked 
at the question from the point of view of what advantage his com- 
pany would get by taking a supply in bulk from the promoters. 
The works cost of his company was 715d., and in comparing that 
with the 154d. of the promoters, it had to be remembered that it 
included the cost of distribution, whereas Mr. Merz's figure did not. 
He did not know that the Tyneside costs were ‘04d. for the first two 
months of this year. He was of opinion that the actual costs could 
not be arrived at until the works had been in operation for some 
time. The plant at Newcastle was new, and no effects of wear and 
tear had yet been experienced. He did not think that the existing 
companies could ever hope to supply large users of power, because 
such users could generate more cheaply on their own works. 

Mr. HiaBPIELD, the chief engineer to the Metropolitan Electric 
Bupply Co., was then called, and in the course of bis evidence 
remarked that the lccal factor was a very important feature in the 
cost of generation. The amount of coal consumed per unit generated 
by his company was 2:6 lb. 

Bir Raren LirTLEP, K.O., addressed the Committee on behalf of 
the City Corporation. There were, he said, two companies in the 
City, both (f which the Ocrpcration had powers to purchase in 1914. 
Sbould this company be able to aupply those companies at such a 
price that their generating stations—which were outside the City — 
might be discontinued, 1$ might be that in 1914, tbe Corporation 
would only have mains to purchase, and they would be compelled 
to take their supply from the promoters of the power company. 
He asked that the City might be excluded entirely from the ВШ, 
or that, at any rate, the promoters should not be allowed to come 
into the on area withont consent. He submitted, too, 
that the proposals of the promoters were altogether premature in 
view of the present condition of electrical acience. 


Evidence was then by Mr. Pam Dawson, consulting 
engineer, in opposition to the Bill, on behalf of 16 local autborities 
over whose area the promoters asked for power to supply. Replying 
to Lord Robert Cecil, the witness said he did not believe that in 
actual practice the promoters would obtain the load factor which 
they anticipated, especially if they failed to get the tramway or 
railway load. He should say there was very little probability of 
their getting a tramway load, as al! the existing tramw&y'autborities 
possessed their own supply. As to railway companies, he thought 
they woold prefer to erect their own generating stations rather 
than take it from the promoters, as they would be able to generate 


‘aa cheaply, and there would be practically no additional cost for 


distribution. He absolutely disagreed with the estimates of Mr. 
Merz. They were far below anything that had yet been obtained 
in practice. If local authorities could secure a 35 per cent. load 
factor, they would be able to supply a: 2d. per unit. 

Witness was cross-examined at considerable length by Mr. H. 
Lloyd respecting the accuracy cf certain tables which he had put 
in, of the cost and price at which the local authorities manufactured 
and supplied their energy, but witness disclaimed any responsi- 
bility for the figures, which, he said, bad been supplied by the 
various borough engineers. 

Mr. C. Н. WonaprmGHAM said tbat, speaking generally, the 


‘borough undertakings were just beginning to get the advantage of 


a large supply. They bad large reserves, and he did not see why 
they should not be in as good a position to supply for all purposes 
as the promoters The cost of generation was decreasing. If the 
promoters failed to get the large power users their case would go, 
and he felt certain that these, as represented by tramway and rail- 
way companies, would continue their present policy of making for 
themselves. The proposed competition would very seriously inter- 
fere with the local authorities, both as regarded their power and 
their lighting supply. He did not believe for a moment that 
the Som peux would be able to supply at the price which they 
roposed. | 

On 31et ult. Mr. Моврімонлм was further cross-examined by Mr. 
Evan CHARTEBIS. He gave it as his opinion that turbines were 
merely a passing fashion, and would be superseded by gas engines 
for driving electric generatore. Questioned as to the life of cables, 


. be said that he did not think that cables were less liable to depre- 


ciation than machinery. In five years he had had to replace the 
whole of a very expensive system of cables. They were rubber 
cables, and at the time were considered to be the most up to date. 
He did not know whether mains could be purchased, guaranteed to 
last 20 years. Ав to the capita! cost, he said that he agreed tbat if 
the size of the units was increased the capital cost was reduced, but 
only up to a certain point. He had designed а 400 xw. station 
which cost £8 per Kw., excluding mains. He was averse to the use 
of very large generating stations under existing conditions in 
London. 

Re-examined: He had examined Mr. Mers's estimates to ascertain 
what capital cost bad been allowed for the transforming machinery. 
The sum which he found allowed was quite inadequate. 

In reply to the Committee, Үгтневв said that his fear of danger 
from the large ring main was а danger of explosions. Ав an 
illustration, witness mentioned an explosion which had occurred in 
Manchester some years ago. The main was comparatively a small 
one, bat а fault occurred which set fire to the cable covering. The 
fire gave off a highly inflammable gas, and this finding its way into 


` & cellar, ignited and caused an explosion. The main was carrying 


only 3,000 Н.Р. or 4,000 Н.Р. 

Mr. G. G. BELL, electrical engineer to the Hammersmith Borough 
Council, was then called to explain some figures in Mr. Dawson’s 
table, the average price for power at Hammersmith was 1:544. per 
unit, the works cost last year being l'6d. Oapital cost per Kw. 
was £40. | 

Mr. В. Bayyzs, electrical engineer to the Bt. Pancras Borough 
Council, was called, and said that the amount set aside for the relief 
of the rates out of the profits of the Bt. Pancras undertaking was 
£10,000. They had a reserve fund of £30,000. Last year the 
revenue from power consumers was £4,666. In a table handed in 
by witness it was stated that the power charge had decreased from 
3d. per unit to 1d. The demand for power had increased 
some 100 per cent. since the price had been decreased from 2d. per 
unit to 1d. So far as pipes, &c., were concerned, Bt. Pancras 
atreets were very much crowded. 

Mr. P. V. McManon, the engineer to the City and South London 
Railway, called, said that his company generated its own electricity 
at a total cost of 675d. per unit. He anticipated that when the 
Euston extension was opened the cost would be reduced to ‘611d. 
There was no advantage in a railway company taking a supply from 


.an outeide company. The generating station was the heart of the 


system, and, if a supply was taken from a company, all control over 
it would be lost. Most railway companies held that opinion. The 
works cost of his company was ‘433d. This concluded the witnesses 


for the local authorities. 


Mr. Ев®вмАН, K C., then addressed the Committee. He said that 
very much the same arguments which had been used by counsel for 
the electric supply companies would appiy in the case of the 16 
local authorities which he represented. ere was, however, this 
exception, that the companies were liable to purchase while the 
local authorities were not. It must be remembered that Parliament 
had given the local authorities power to invest the ratepayers’ 
money to the extent of £5,500,000. As to competition, it was a 
fact that in no síngle instance had а company been allowed by the 
Board of Trade to compete with a local authority for the supply of 
electrical energy under & subsequent provisional order. either 
had a power company been allowed to compete with a borough 
council. The St. Marylebone Borough Council had been authorised 
to spend nearly £2,000,000 upon its electrical undertaking, and the 
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Council had also bound itself not to teke electricity in bulk, should 
such a supply be needed, from anyone but the Metropolitan Electric 
Bupply Co. Should the promoters manage to kill the Metropolitan 
Oo., the Borough Council would be at their mercy. What had to 
be taken into consideration was this—Any loss which was likely to 
be incurred by the local authorities through the operations of the 
new company, would have to be borne by the whole of the rate- 

yers, and not only by those who were consumers of electricity. 

here was & possibility of the company applying -for an extension 

of the industrial area if larga factories were established in 
the non-industrial area. There was no evidence that the present 
supply companies were unable to give a supply on reasonable terme, 
neither had any witnesses been produced who bad pledged them- 
selves to take a supply. Further, as to the railway companies which 
the promoters anticipated to supply, he maintained that the trend 
of modern policy was for railway companies to manufacture all that 
their undertakings required. Tbat applied to electricity as well as 
to rolling stock. All railway companies in England who had elec- 
trified their lines had tbeir own generating stations, with the 
exception of the North-Eastern Railway Co. Coming to the finance 
of the Bill, he said that he would not for a moment dispute that 
aspect of the scheme. On the one hand, it was a source of strength 
to the promoters, and, on the other, a menace to the local authori- 
ties. The strong financial position of the promoters would enable 
them to supply for a certain period at a loss, so that they 
might kill competition. The local authorities who had no 
generating stations at present were largely interested in the 
prosperity of the companies in their districte. The effect of 
any rainous competition upon the business of the companies, would, 
of course, be felt by fhe Councils when the time for purchase 
arrived. On tbese grounds he contended that the passing of the 
Bill would prejudicially affect the general public. 

Mr. BLENNBREASSETT, K.O., then addressed the Committee on 
behalf of Westminster. Dealing with the breaking-up of the 
streets, he contended that no such powers as those asked for should 
be given before the report of the Royal Commission on London 
Traffic had been issued. 

Mr. Joun Hunt, the town clerk of Westminster, and Mr. 
BRADLEY, the City engineer, gave evidence to the effect that the 
Westminster Council had no objection to the supply in bulk to 
authorised distributors. · 

Mr. Lewis COwanp, K.C., then addressed the Committecon behalf 
of the London County Council. He drew attention to the effect 
which the Bill would have upon the security of the vast sums of 
money which the L.O.C. had loaned to the various local authorities. 
The L.O.C. once introduced a Bill, in 1903, to transfer power of 
purchase of bulk undertaking to themselves, but that Bill was with- 
drawn on tbe request of the Government. Since then the Govern- 
ment had introduced two measures dealing with the matter; both 
of them had been dropped however. 7 

Counsel for Stepney having addressed the Committee, the pro- 
ceedings were adjourned. 

On Monday, at the opening of the proceedings, a long discussion 
ensued on two returns which had been submitted to the Committee, 
one by the promoters and one by the opposition, showing the 
positions of all tbe existing power companies. 

Mr. TAPPEB was then recalled and further cross-examined by the 
Hon. J. D. Frrzonnarp. He did not know why in many of the 
Metropolitan Boroughs the charge for public lighting was higher 
than the charge for private supply, neither did he know how 
the prices charged in London compared with those of other large 
cities. | * 

Mr. W. J. BULLooE, chief engineer to the Corporation of West 
Ham, wss then called as tbe first witness for the case of tbat autho- 
rity. He said, in the course of his examination-in-chief, that the 
generating station was on the bank of the river. All the coal used 
was sea-borne. During the past 12 months there had been a large 
increase in the demand for power, and s new generating station 
had been erected. This station had a capacity of 8,200 kw. 
normal, the capital cost per Kw. having been £20 5s. When the 
station was completed tbe cost would work out at £12 per xw. In 
the course of three years the output for power purposes had been 
doubled, and the sales this year for power had béen 3,000,000 units. 
He estimated the total sales for the year at 6,168,000 units. During 


the present year the works cost was 96d. per unit, the total cost per 


unit sold was 1:'59d. The load factor at present was 16:8 per cent., 
but if the output was increased to his estimates the load factor 
would be 25 per cent. He did not consider that by 1910 any power 
compsny would be able to generate cheaper tban the Corporation of 
West Ham. | | | 

` Cross-examined by Mr. Honoratus Lrovp: He admitted that 
the chimneys at the new station were of steel, but he had not esti- 


mated for how much less than the £12 per кү. the station could 


have been erected if the Building Act had not applied. He agreed 
that even if the promoters could erect a station on those terme 
they would have done something better than anything hitherto done 
in London. Up to the present merely an experimental figure of 
I'6d. per unit had been adopted for tramway purposes, as the actual 
figure had not been arrived at. Witness denied the suggestion that 
the cost of the new station had been put upon the lighting consumers 
on account of the power consumers, but he admitted that the 
station would not bave been necessary for the present lighting load 
alone. The Corporation had had to consider an increase in the 
demand for power for the tramways. 

Mr. BLAIN, manager of the Corporation tramways, having given 
evidence, 

Mr. Мовюток addressed the Committee on behalf of the 
petitioners, contending that what the promoters wanted to do was 
to get into West Ham and do justas they liked. They would not 
be compelled to supply anyone whom they chose not to supply, and 


there was & prospeot of the concern becoming а heavy charge upon 
the rates. 

On Tuesday Mr. FORBES LANKESTER addressed the Committee on 
bebalf of East Ham. Не remarked in opening that not a single 
local authority tbroughout the area had come forward to support 
the promoters. In East Ham there were really only two large 
works where electricity was required, the Gas Light and Coke Co., 
and the London Docks, and both of them generated their own elec- 
tricity. There would be very little demand for power, as the dis- 
trict was very largely a working-class residential one. If at any 
time any large demand for power should be made, the present 
generating station of the Corporation would be able to meet the 
demand for many years to come. In the course of his speech, 
learned counsel referred to the picking and choosing of customers 
which it had been alleged would be done by the promoters, and 

The Hon. Evan CHARTERIS (for the promoters) said that they did 
not admit that they would be able to do anything of the kind. 
They were under the obligations of the Electric Lighting Acts 
which had been incorporated in the Bill. It was the intention of 
the promoters to argue that they were bound by the Sec. 19 of the 
Electric Lighting Acts of 1882 to give a supply. It had always been 
the intention of the promoters that they shonld be bound. Ia 
reply to the Chairman, be said that they were quite willing to be 
bound, as the existing companies were bound to supply anyone 
who asked them. 

Mr. FosBzs LANKESTEBR pointed out that Bec. 19 referred to the 
preferential charging, and not to compulsory supply. It was 
Bec. 27 which dealt with that, and that section had been omitted 
from the Bill. ' 

Mr. CHARTERIS said that the promoters also relied upon Clause 30 
of the Act of 1899. 

The CHaiBMAN said that they would leave the matter for the 
present. 

Mr. W. C. ULLXAR, electrical engineer to the East Ham Cor- 
poration, was tben called. He said that the average price received 
per unit was 2:54.; that figure included the supply to the tramways. 
The generating cost was ‘9d. per unit, the total cost being 2:12d. per 
unit, and the capital cost being £32 per Kw. 

In reply to Mr. CBABTERIS: The total revenue last year was 
£18 249, the revenue from tramways having been £6 873. 

Mr. MoneeBy WHITE, on behalf of the Hackney Borough Council, 
addressed the Committee, and called Mr. Spencer Hawes, whose 
firm, Messre. Robert Hammond & Son, designed the Hackney works. 
There were eight acres, he said, upon which 100,000 кт. could be 
installed. At the pretent time the installation was only capable of 
3,752 Kw., bat the existing buildings could accommodate macbinery 
for 6,332 xw. Во far the capital cost of the station was £129,816, 
or £38 per kw. When the buildings had their complement of 
machinery, it was anticipated that the cott would have been reduced 
to £28. Their cost per unit sold in Hackney—1 04d.—was the 
lowest in London. Had they bought current from the promoters on 
the terms suggested in the Bill the amoant of current which they 
generated last year wonld have cost them £1,000 more. On the 
other hand, if Mr. Mers carried out his offer to supply Hackney 
with low pressure energy on the terms of his estimates, 
he (witness) bad calculated that the price which the pro- 
moters would receive, after paying thé cost of traneforma- 
tion would be only ‘102d. per unit. It would have been 
a less sum than the promoters’ coal bill. Witness said, in сговз- 
examination, that there were three reasons why the price charged 
for public lighting was higher; (1) there was no diversity factor ; 
(2) a large proportion of the time of the engineers was taken пр; 
and (3) there was a separate system of mains for which no other 
supply was given. | 

The Committee adjourned. 


— . кааран 


Авюврлви TAU wars. 


Tuis Bill came before & Belect Committee of the House of 
Commons, presided over by Bir Lewis Molvor, on Thursday last 
weck. | 

In opening the case for the promoters, Mr. WEDDERBUBN, K. C., 
said that the Bill was to authorise the Urban District Council of 
Aberdare to construct tramways and to carry out certain street 
improvements in connection therewith. There were five lines of 
tramways proposed, all of them short lengths of single line, with 
passing places. Tramways Nos. 1,2 and 3 were parallel with the 
line of the Taff Vale Railway, and that company opposed the Bill. 
The es.imates for and in connection with the construction of the 
tramways were together £66,880, while the amount proposed to be 
borrowed for the purchase of land in connection with the street 
widenings was £12,396. The cost of tne tramways had been 
increased owiug to a general desire to abolish а level crossing by a 
diversion of the road, but tuwaras thatthe Glamorganshire County 
Council was to contribute £2,000. Where the line paseed over 
the Taff Vale Railway the bridge would have to be widened. 

Mr. HAUN, chairman of the Tramways Committee of the Council 
and a mining engineer, was called, aua spoke of the general desire 
for the tramways іа the district, whico had been expressed at 
а public meeting. In cross- examination, he admitted that he 
орр‹веа the Bill of 1902, but explained that in that year it was 
proposed to cross the railway on the level. Replying to Mr. NOBLE, 
who appeared on behalf of the Taff Vale Railway, WITNESS bald 
that be was not aware that the number of trains per day on that 
railway between Aberdare and Aberaman was 36. He knew that 
before the company instituted a service of motor-cars, the service 
of trains was only 10 per day. mE 

Mr. JOHN JENKINS, an employé of the District Council, who had 
&t different times taken а census of the number of people passing 


in the adjoining districts. 
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along various portions of the proposed route, and also by the motor- 
car trains of the Taff Vale Railway, spoke of the result of his 
investigations. He said tba* out of 96 trains advertised to stop at 
Dufferin, 12 did not stop. He admitted, in cross-examination, that 
some of the figures were taken during a fair week,” but the number 
of people passing ou that day was not so large as on the following 
Saturday when there was no fair. 

Other Witnesses having given evidence, 

Mr. Owan WirLuMS, engineer and surveyor to the Aberdare 
Urban District Couocil, was called. Examined by Mr. Huroninson, 
Witness said that he was instructed last August to prepare the 
scheme for the tramways. The gauge of the tramways would 
be 8 # 6 in, which was the same as that of the tramways 
i The generating station would be 
in Aberdare, where they would get their power from the destruction 


of refuse. The refase of the district was of a very high calorific 


value, as it contained a large amount of small coal from 
the collieries. The workmen in the collieries could obtain coal as 


cheap as 53. per ton, with the result that quite a considerable 


quantity of small coal and dust was thrown away. The population 
of the district was 47,101, of whom 34,500 lived within 5 minutes’ 
walk of the tramwaye. Taking the average as 90 times the 
population, the number of persons carried during the year would 
be 3,€00,C00. Witness then explained in detail to the Committee 
the nature of the proposed widenings. He estimated the cost cf 
working at 4d. per car-mile. 

On Monday evidence in support of the Bill was given by Mr. 
BrzPHEN SrLLON. Не conld see no engineering difficulties in the 
way of construction of the proposed lines. He estimated the cost 
of the equipment, generating station and the whole of the con- 
struction at £62,000. The revenue, taking a 10 minutes’ service of 
10 carsat a 15 hours’ day, would, he estimated, be 10d. per car-mile. 
He put the working expenses at 66 per cent. of the income. : 

Mr. ALFRED BAKEB, general manager of the Birmingham tram- 
ways, said that he had made an inspection of the proposed route on 
two occasions. He regarded tramways Nos. 1, 2 and 4 asthe main 
line, a shuttle service being worked over Nos. 2 and 3. The total 
working expenses would be 6d. per car-mile. 

Mr. Rau K.O., then addressed the Committee on behalf of the 
frontagers’ opposition. | 

On Tuesday witnesses for the frontagers were called. 

Mr. Норкімхв, an engineer, of Westminster, considered that the 
streets on the route were too narrow and the gradients too steep. 
He was of opinion that the tramwaya would not pay. 


Mr. WaLTEB Hopkins, M. I. E. E., a director of Edmundson's | 


Electricity Corporation, raid that he bad inspected the proposed 
route. The route was very similar to that of the tramways at Cam- 
borne and Redruth, where the line had not paid so well as was 
expected. 
The Cuarsman of tam Сомміттви complained that Counsel bad 
not submitted a very lucid statement as to the financial portion 
of the scheme. 
_ Mr. WEDDEBBURN said that he had already called for the state- 
‘ment. In bis jadgement the real point was whether there would be 
any burden on the rates. А 
After the luncheon interval the statement was produced by 
counsel. It appeared from the statement that the promoters 
estimated a profit of £1,000 per annum. Mr. WEDDBBRBURN 
admitted that there would be a slight burden on the rates for the 
first few yours. | 
A number of. other witnesses having been called, the Committee 
adjourned until Thursday. | 


Hatina CoBPOBATION BILL. 


Tus Bill was before Mr. J. W. Wilson's Committee of the House of 
Commonson Monday. Among the electrical clauses in the Bill was 
one providing for cases where energy supplied for motive power was 
used for the production of ligbt. 

Ur. J. D. Кютөнт, engineer to the Corporation, examined by Mr. 
GERALD FITZGERALD, said that there had been several cases in 
Ealing where a consumer applied for current for motive power 
purpores, and after the necessary connection had been made, he had 
put down a motor-alternator, and bad then used the current so 
teken for lighting his house. It was most unfair to the other con- 
sumers, who paid а higher price because they openly took а eupply 
for lighting. | 

Replying to the Снлівмалм of the Committee, Wirxnss said that 
it did not always bappen that the person taking а supply which he 
coverted for lighting, was а large power consumer. He knew of one 
case where it had been done at the house of a private doctor. 

The CoateMan: But the same thing occurs in gas works and all 
sorta of supply all over the country. I do not see anything peculiar 
in this. | 

Mr. FrrzaEBALD: But if the man uses appliances which enable 
him to use current -upplied for one purpose for another 

The CBAIBMAN: You can raise your price to bim for the whole, 
vnless he will take two meters. 

Mr. Fi1zGE3a_p said that there was a precedent for the clause in 
the Chesterfield Corporation Act of last session. Section 60 of that 
Act provided that any coneumer so acting was not only liable to 
pay at a higher rate, but was subject toa penalty. ín the present 
Bill they did not go so far as that. 

The CzHAIBMAN: But I am finding fault with the clause because it 
is self-evident that he must be liable to be charged a higher rate. 
If you were asking for a penalty it would be anotber question, but 
I cannot seo that the clause gives you any new powers. 


Mr. FrfZGEBALD (to the witness): Can you practically now 
charge him according to tbe use he is making of the power?— 
WirwzS8: No. | 

The Committee having deliberated, the CHAIRMAN said: “It is 
simply a trading clause. You have powerto charge ander the Act 
for what you supply for.” The clause was then struck out. 


Woolwich Corporation Bill.—On Wednesday and Thursday last 
week, Mr. Bill's Select Committee of the House of Commons con- 
sidered the Woolwich Borough Council Bill, which by Clause 15 
enablea the Council on the one hand, and the local authority of any 
district which adjoins the borough, who may be authorised to supply 
electric current, to enter into agreement for the supply of electricity 
in bulk. Mr. Wedderburn, K.O., conducted the case for the 
ee but there was no opposition to the electric part of the 

Baker Street and Waterloo Railway Bill.—Tbis Bill should have 
come before Mr. Compton Rickett’s Select Committee, but it was 
announced that the opposition bad been withdrawn, and the Bill 
was accordingly removed from the list. 

Buenos Ayres Grand National Tramways Co, Lid., Bili.—The 
Lord Chairman of Committees of the House of Lords has reported 
that the above Bil has been withdrawn. The object was to 
amalgamate the Buenos Ayres Grand National Tramways Co., Ltd., 
and the Buenos Ayres New Tramways Co., Ltd.; to re-arrange the 
capital and deal with the arrears of dividend on. the preference 
shares of the Grand National Tramways Oo., Ltd. 

. Metropolitan Railway Bill.—The Committee of the House of 
Lords, presided over by Lord Ooslow, on Tuesday last week, had 
before it the Metropolitan Railway Bill. The preamble of the Bill 
was proved by Mr. C. de W. Kitcat, solicitor to the company, who 
stated that the Bill authorised the amalgamation of the Harrow and 
Uxbridge Railway with the undertaking of the Metropolitan Rail- - 
way Co., the consolidation of the capital issue of last year and of 
the present year into one 3j per cent. convertible preference stock, 
and the granting of additional capital powers to the extent of 
££00.000. There was no opposition, and the Bill was ordered to go 
forward for third reading. г g IM 

West Cumberland Electric Tramways Bill.—Lord Onslow's Com- 
mittee of the House of Lords on Unopposed Bills on Tuesday last 
week had before it the West Cumberland Electric Tramways Bill, 
which seeks to further extend the period for the commencement of the 
construction and completion of the tramways and tramroads sutho- 
rised by the West Cumberland Electric Tramways Act of 1901, and 
to extend the period limited by the West Cumberland Tramways 
Act of 1903 witbin which distributing mains for the supply of elec- 
tricity were to be laid down. Formal evidence was given in 
N of the Bill, and it was ordered to be reported to the 

ouse. | 


LEGAL. 


Lonoman v THE Baru ELAO TRIO Tramways, LTD. 


Tuis case came before the Court of Appeal, composed of Lords 
Justices Vaughan- Williams, Romer and Stirling, on Tuesday last 
week, on the plaintiff's appeal. from a judgement of Mr. Justice 
Farwell. 

It appeared that one Peter Bennett owned, under two transfers, 
1,500 shares in the defendant company, and transferred them for 
value to Messrs. Horcalander & Moulden. The secretary of the 
company gave receipts for the transfers, and endorsed on the 
transfers a "certification," stating that the certificates had been 
deposited at the company's office, and the transfers were taken 
away by the broker. A few days alterwarda tbe company’s secre- 
tary, by mistake, sent the certificates to the transferer Bennett, and 
he borrowed money from the plaintiff upon a dep sit of the certifi- 
cates, together with a blank transfer of the 1.500 shares. In these 
circumstances the plaintiff brought the action against defendants 
for registration of the trantfers of the 1,500 shares and delivery of 
the certificates, and for damages for the company's default. Plaiatiff 
also alternatively claimed damages from the company to the amount 
of the value of the shares Mr. Justice Farwell held that the 
plaintiff had no cause of action against the defendants, and the 
Court of Appeal affirmed his decision. 


Сту o» Lowpox Ілонтіка Co. v. MASON, CaTTLE? & Co. 


Ix tbe City of L«ndon Court on Tuesday, before his Honour J udge 
Lumley Smith, K.C.,this caee was heard, in which the plaintiffs 
sued the defendante, of Great Tower Btreet, for £9 12s. for electric 
current supplied. 

Mr. D. M. Hoog, counsel for the plaintiffs, said the case was 
quite out of the ordinary run. The plaintiffs were suiag for current 
supplied from July, 1900, to April, 1904.. In 1894 the plaintiffs 
contracted with the defendants to give them a supply of electric 
light, and from then until 1900 there was no dispute between the 
parties. In 1900 the voltage of the company’s current was changed, 
and the defendants! meter was changed. The reading of the 
plaintiff company's meter was, under their Act of Parliameat, con- 
clusive evidence of the total amount of electric current consumed by 
the customer, in the absence of fraud. A new meter was put in in 
1900, but the meter did not represent on the face of it the amount 
of current consumed. It was necessary to multiply the voltage 
registered by the meter by its constant or multiple. Thedefendante' 
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old meter had had a multiple of 03. The new meter, which was 
pat in in July, 1900, had a multiple of 04. just twice as much. 
Owing to a mistake in the company's office the books continued to 
show 02 as the multiplier. The result was that for four years the 
defendants were only paying for half the electric current they used. 
Tre mistake was discovered in June, 1904, and although several 
letters were sent to the defendants, they answered none of them. 
There bad been several mistakes of the same kind during the past 
year, and sometimes they were in favour of the consumer. The 
defendants’ meter was tested by the City of London Electric 
Lighting Inspector. Mr. Voysey, and that showed that the 
defendante’ multiplier was 04. He ouuld not see what defence 
there was. 

Judge LUxL AT SMITH: I expect the defence is that if you make 
blunders you must stick to them. 

Mr. Hoge: That is not the law. The first man who took the 
defendants’ meter readings is dead. The next man has gone to 
South Africa, but I can call the third. 

Evidence baving been given, Mr. Harran, for the defendants, 
submitted that the plaintiffs could not recover. He first pointed 
out the enormous inconvenience to consumers of electric lighting 
current, if they were to be called upon four years afterwards to pay 
suggested arrears. Books had been balanced, and accounts closed. 
The defendants’ contract was a contract to pay what had been 
ascertained in a particular way. The company had sent in their 
accounts, and the defendants had done what was required of them 
in paying them. Ifa meter were found to be wrong, or any 
tion were inaccurate, the company could not be compelled to pay 
the consumer beyond the preceding quarter. Therefore, the com- 
pany ought not to be entitled to recover arrears for four years. - 

Judge LuwLEY STR said he thought the electrical energy su 
for had been supplied and not paid for. Therefore, judgement 
must be given for the plaintiffs, but without costs. He inquired 
dero the plaintiff company had ever refunded any money to 
anybody. 

Mr. Нова said they paid back the sum of £460 recently for a 
similar error the other way. They had several mistakes last year, 
and had settled them all. 

Judge Luxua SurTH: You must pay your own costs. 


EXETER ELECTRIC TRAMWAYS. 


On Tuesday last the new electric tramway system at Exeter wae 
opened with the usual civic ceremony. Shortly alter noon five 
decorated cars drew up at the Guildhall and were promptly 
filled by public men and their friends, including the Mayor of 
Exeter and the Mayoress. Mingled with the hurrahs of the crowd 
were the explosive sound of detonators as the cars moved slowly 
up the picturesque High Street of Devonahire's cathedral city. The 
route lay up High Street and down Paris Street to Heavitree, where 
the chairman and members of the Urban Di-trict Council were 
taken on board. Returning as far as Queen Street, the journey 
was continued to the Great Western Railway Station at St. David's. 

The cars drew up outside the Guildhall at the close of the trip, 
which occupied nearly two hours, The Mayor's chaplain pro- 
nounced a blessing upon the undertaking. The contractors pre- 
sented the Mayor with a silver lever, and the Mayoress received a 
magnificent bouquet. | 

The Mayor, addressing the crowd from the top of No. 1 car, said 


it was a matter of very sincere congratulation to the whole of the 


citizens that they were bringing to a close a long matter of tram- 
way construction and electric equipment in Exeter. 

Within the Guildball there was some brief festivity. " Bucoess 
to the Trams" was duly honoured by а large company. The Town 
Clerk, in asking them to drink to the health of the Mayor, said it 
was owing to his enterprise at the start, and his persistence after- 
wards, that tbe establishment of the tramway was now an accom- 
plished fact. “The Health of Heavitree Urban District Counoil," 
co-partners in the undertaking, was also heartily pledged. The 
toast was appropriately acknowledged by Messias. Wheaton, Mudge 
and Nethercott. do cis _ 

When St Thomas was annexed to Exeter under the Extension 
of Boundaries Act, and powers were given to re-build Exe Bridge, 
the subject of electric trams was brought prominently before the 
citizens, and at the November elections in 1900 the ratepayers, with 
no uncertain voice, pronounced in favour of the proposal of an 
electrically equipped service worked by the Corporation. There- 
after the Council was occupied for some tine in determining upon 
the system of trams to be introduced. A deputation was appointed 
in 1902 to visit certain towns in England and оп the Continent, 
and to report on the best scheme of tramways and other modes of 
passenger transit, including motcr-’buses. The Committee visited 
Bournemouth, Southampton, Havre, Rouen, Paris, Dover, London, 
Birmingbam, Wolverhampton and Bristol, accompanied by the city 
surveyor (Mr. Cameron), aud (in respect to some of the towns) 
by the electrical engineer (Mr. Munro). They presented a 
voluminous report, which concluded with the recommendation that 
the electric trams to be introduced into Exeter and suburbs 
should be operated on the overhead trolley system, because of its 
economy and greater simplicity, and that it be adopted for all the 
tramways, with the exception of High Street and Fore Street. The 
scheme for these streets was left open for farther consideration. 
Many residents in the main streets, and other citizens, favoured the 

: introduction of the conduit system for the High Street, but even 


-2 in. in thickness. The 


tually it was resolved to establish a uniform system. A Bill to 
construct and equip the new tramways, and to buy out the old horse 
trams, was promoted in 1903. 

The construction of the track work bas been carried out to the 
specifications of Mr. J. E. Waller, consulting engineer; Mr. Thomas 
Moulding, city engineer and surveyor; and Mr. Н. D. Munro, city 
electrical engineer, acting jointly. The contractors for the tram- 
ways were Messrs. Dick, Kerr & Co. The car-shed bas been built to 
the designs of the city engineer. The generating plant has been 
installed under the superiatendence of the city electrical engineer, 
the contractors being tbe Britieh Westinghouse Co., and Messrs. 
Bruce Peebles & Oo., of Edinburgh. | 

The track, which is now nearly completed, is 42 street miles in 
length, and consists of 24 miles of double line and 23 miles of single 
line with passing places. The gauge is 3 ft. 6 in. The rails are 
steel, of the girder type, 6 in. in depth (90 lb. per yard) The 
foundation for the rails and paving is constructed of cement concrete 
6 in. thick. In addition to this concrete underbed, the rails are 
packed up to the trae alignment by fine cement concrete, averaging 

points and crcesinge were supplied by 
Messrs. Hadfleld's, Ltd., of Sheffield, and are made of their patent 
manganese steel. | 

The steepest gradiente are as follows: Fore Street, 1 in 11j to 
1 in 18; St. David's Hill, 1 in 16; and Pinhoe Road, 1 in 19. 

The sharpest curves are at the corners of Queen Street and Paris 
Street, vis: 35 ft. radius. 

We have already described in our issue of July 8th, 1904, the 
Exeter electricity works, where plant has also been put down for 
supplying power to the tramways. Lead-covered feeder cables run 
from the power station through stoneware conduite to section 
pillars Tbe trolley lines are double througbout, and are supported 
from sectional steel poles, which are arranged as centre poles, 
side-bracket poles, or span-wire poles, according to the requirements 


of the route. The swivelling trolley head is adopted. 


There are at present 12 cars, built and equipped by Mesers. Dick, 
Kerr & Оо. They are of the double-deck ty pe, to seat 20 passengers 
inside and 22 outeide. The stairways are of the semi-reversed ty pe. 

Each cac has two electric motors of 25 н.р. each, and, in addition 
to the ordinary hand-brake, is provided with the Newell magnetic 
track brake; the Philipson patent lifeguard is fitted, also a patent 
folding step interlocking with the folding gate upon the platform in 
euch a way that the step and gate open and close togethur. 

The car-shed and offices, which are now approacbing completion, 
are located at the bottom of Paris Street, which is nearly the centre 
of the system. The shed provides for housing 15 cars. 

The approximate coat of tramways when completed throughont 
is :—Track, including wood paving, £34,000 ; overhead equipment, 
£4,700 ; feeder cables, £3,000; cars, £7,000; car-shed, &c., £5,700 ; 
additional generating plant, £4 000 = £58,400. 

The boiler house now contains six water-tube boilers, fitted with 
superheaters, capable of supplying steam for 2,700 H.P. 

ere are at present instalied four steam alternators of a total 
capacity of 1,300 kw. One 200-kw. steam-driven generator is 
provided for the tramway supply, and also a motor-generator of 
equal capacity. 

А company of about 70 sat down to dinner at the London Hotel 
on Tuesday cvening, the Mayor of Exeter presiding. After the 
loyal toasts, Mr. J. A. Lucas proposed “The Forces—Spiritual and 
Temporal.” The Sheriff of Exeter (В. W. Walker King) replied, 
saying he hoped that in regard to the tramwaya the lion and the 
lamb would lie down together and make the undertaking a great 


success. 

Mr. J. Stocker proposed “Success to the Exeter Corporation 
Tramways.” He thought the ratepayers felt most strongly that 
whether they had to psy for the tramways in fares or in rates, 
they were determined to keep them, and to make the most of 
them. 

The Mayor, in responding, said it had been a long and weary job 
fighting the tramway battle. They were greatly indebted to the 
engineers and contractors, to their friend Mr. Waller, who rendered 
such yeoman service in the House of Lords, and who had always 
been at their service since ; to Mr Moulding (their engineer), and to 
Mr. Munro (their electrical engineer), and to the very able firm of 
contractors (Messrs. Dick, Kerr & Co.), and their representatives, 
Exeter owed a deep debt of gratitude. They had been carrying by 
the horse trams something like half a million pascengers a year, 
which was very remarkable, considering that the trams began aod 
ended nowhere. Bat, witha thoroughly-equipped system of electric 
trams, he believed they would find they had something that woold 
not only be a financial success, but would ultimately become a very 
profitable undertaking, and so be, instead of a burden on the rates, 
а relief to them. 

Mr. T. Linscott, J.P., proposed The Engineers and Contzactorr,”’ 
and alluded to the prompt. and satisfactory manner in which the 
work had been carried out. 

Mr. J. E. Waller, consulting engineer, in reaponse, said there 
were two-things about Exeter tramways to which he desired 
specially to refer. The first was that the Corporation purchased 
the horse tramways at а very good price, and they established 
a record, by having, under the able generalship of the town 
clerk, got the whole of the costs awarded against the 
company. It was the only case he knew of in which a 
corporation buying tramways from a company got the costs 
of the purchase t the company. The second record 
which Exeter established was that, by what he considered a very 
great stroke of wisdom, they decided to put aside the lowest tender 
in order to put the whole of the work in the hands of one firm. At 
the time he supported that measure firmly, and he believed now that 
most people would agree that it was the right course to pursue. He 
did not think they had paid more for their tramways than if they 
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had taken the lowest tenders, because the fact of having several 
contractors in the same place led to extras which had now been 
avoided. The result of the work of Messrs. Dick, Kerr & Оо. had been 
very satisfactory, and the contractors, no less than the borough 
engineer and the electrical engineer, deserved great credit. The 
Mayor, as chairman of the Tramway Co., had really laid the founda- 
tion of this undertakiog. Before sitting down, he asked the accept- 
ance by the Mayor of a silver cigar box. 

Responses were also made by Mr. H. D. Munro, electrical engi- 
neer, Mr. Windsor, and Mr. Mackintosh, Dick, Kerr & Co., and Mr. 
Moulding, city engineer. 

Mr. J. W. Beal proposed “ Prosperity to the City of Exeter," 
which was acknowledged by the Deputy Mayor (Mr. J. White) aud 
Mr. J. A. Lonam; and "The Mayor,” proposed by Alderman 
Oommin, was the concluding toast. 


BUSINESS NOTES. 


An Ате Lamp Controversy.—We have received from 
7 Regina" Arc Lamp Manufacturing Co. the following 
etter :— 

" In your No. 1,415, we notice а paragraph referring to a letter 
of Messrs. Johnson & Pbillips, in which they endeavour to 
igi орц certain features which we claim as novel for the Regina 
ато lamp. 

“We do not doubt the ‘Ark’ lamp is enclosed as described by 
them, but the important difference they omit to mention is that the 
Regina arc lamp is ‘hermetically’ enclosed. Herein lies the 
novelty claimed by us. The Ark lamp cannot be hermetically 
enclosed ; if it were, it would burst. 

‚ “The Regina lamp is fitted with a safety valve, which provides а 
means of escape for the gases generated while maintaining the highest 
pressure permissible. The Ark lamp has no such provision, and the 
gases must, therefore, escape somewhere and somehow, and, there- 
fore, it is obvious that a high pressure cannot exis’. | | 

“The importance cf this important structural dissimilarity is 
that the Regina lamp burns with one pair of carbons about 300 
hours, and consumes 08 watt per o. P., whilst the Ark lamp barns 
about 100 to 150 hours, and consumes about 1:8 to 2:2 watts per ср. 

* Should Messrs. Jobnson & Phillips dispute these figures, we are 
willing to submit our lamy s to an impartial expert in order that they 
ced be tested, and invite Mesms. Johnson & Phillips to do the same. 

he expert is to be nominated by you if you will kindly act so. 

"Mr. Rudolph Grunhut, of Finsbury Pavement House, will 
supply any further information." 


Eleetric Motors.—From Messrs. Durtnall & Pries, of 
75, City Road, E C., we have received details of their direct-current 


dynamos and motore, built in sizes ranging from 4 to 100 H.P., and 
in the open, ventilated, enclosed and totally enclosed types. The 


. OPEN AND ENCLOSED Moros. 


smaller motors are four-polar, and the arrangement of the end bearing 
vlates permits of the machines being fixed either to wall or ceiling. 
The armatures are of the slotted-drum type, well ventilated, and 
the machines are designed to stand an overload of 25 per cent. for 
half an hour, and momentary overloads of 50 per cent. The 
larger machines are multipolar, and the bearings are lined with 
magnolía metal The firm issues an illustrated list giving full 
particulars of prices, weights and specification. 


Au Olympia Fire.— During the recent great Auto- 
mobile Show at Olympis, it was reported that a fire broke out on 
one of the stands owing to an electric cable fusing in a show case 
of the United Motor Industries. Arising from this, au action was 
brought by the United Motor Industries claiming £61 damages 
from the contractor for tbe lighting, Charles Oliver Clark (trading 
as Oliver Clark & Co., of St. Mark's Road, North Kensington), the 
counsel for the plaintiffs being Mr. Colam, and for the defendant 
Mr. Wootton. We are informed that the judge's remarks were in 
defendant's favour, and that when summing up he said: —“ The 
issues of the case were of considerable importance to the defendant, 
he being an electrical engineer in a very large way of business, and 
his reputation was now at stake. It must be remembered that he 
‘laid on the electric light to 34 other standsat the Motor Exhibition 
without апу fault being found in respect of any one of them.” The 
expert evidence produced by the defendant left no doubt as to 
the cause of the fire, and although the tri had occupied the 
attention of the Court for two whole days, the judge did not think 


Services rendered. 


five minutes had been wasted. The result of numerous experiments 
was fully apprecíated by the jury, who, after retiring for a quarter 
of an hour, returned aud said they were of opinion that the fire was 
not caused through defeotive work on the part of the defendant, but 
through celluloid being placed in too close proximity to the electric 
lamps. His Honour accordingly gave judgement for the defendant 
on claim and counterclaim, with costs. | 


Dissolutions and Liquidations.—The Lodge Electric 
Light and Power Co., Ltd., is winding up voluntarily, as it cannot, 
by reason of its liabilities, continue the business. 
Mounsey, 3, Lord Street, Liverpool, is liquidator. 

Creditors of the Electzic Tramways Construction and Maintenance 
Co. are to send particulars of their debts, &c., to the liquidators 
(L. Morse and A. J. Paine, 79, Queen Street, E. O.) by May 9th. 

Mesars. E. Bakewell and H. N. Bundy ,(Bakewell, vus f & Co., 
electrical engineers, Narrow Street, Peterborough) have dissolved 
partnership. Debts will be attended to by Mr. Bakewell. 

Mr. Arthur Whittaker, of Manchester, notifies that, in pursuance 
of arrangements which have been made, he has boen discharged 
from the cffice of receiver and manager of the property and assets of 
Peter Pilkington, Ltd. The business will, from March 29th, be 
carried on by Mr. James Todd, C.A., as liquidator, and all amounte 
due to Mr. Whittaker as receiver will now be payable to Mr. Todd, 
by whom all liabilities which have been incurred by him will be 
discharged. — | 


Bankruptcy Proceedings.—Under the failure of 
James T. Armstrong, electrical engineer, &c., Moorgate Street 
Chambers, E.C., accounts have been filed at the London Bank- 
ruptcy Court, showing total liabilities £6,933 3s. 8d, of which 
£4,845 7. 7d. is expected to rank against net assets £11,947 41. 9d., 
after deducting £194 8s. 1d. for preferential claims. The debtor 
filed his own petition on February 21st, and the first meeting of the 
creditors stands adjourned to April 13th to enable an offer to be 
submitted. According to the observations of the Official Receiver, 
the debtor states that for the past 10 years he has carried on business 
as an electrical engineer, and has been engaged on various inventions 
for wireless telegraphy and telephony, and the navigation of 
torpedo boate, for which many patents heve been granted. In 
October, 1902, he assigned his patante (other than those for Norway 
and Sweden) to the Wireless Telegraph Co. which he then 
registered, having а nominal capital of £175,000, of which only 
£1,615 was subscribed in cash. The consideration payable to him 
as vendor was £120,000 in shares of the company, some of which he 
sold, and on account of which he received sums amounting to about 
£5,000, whilst a large number were transferred to other persons for 
The company (of which he is managing 
director) hassince been engsged in the construction, development 
and demonstration of apparatus and in attempting to dispose of 
licences to use its patents, but so far it has not been a financial 
success. The debtor attributes his failure to pressure by creditors; 
and to inability to readily realise bis household effects (a large part 
of which consists of antique furniture, prints, curios, &c.), and to 
obtain repay ment of moneys paid by him on behalf of the company. 
Creditors treated as partly secured are respectively stated to hold, 
against moneys advanced, a large numb:r of shares in the Wireless 
Telegraph Oo., and in three other companies. The shares in the 
latter companies were received by the debtor for services rendered, 
orin exchange for shares in the Wireless Telegraph Co. On the 
application of Mr. C. A. Pope, Assistant Receiver, the debtor's 
public examination was adjourned to April 19th. | 

At last Friday's sitting of the London Bankruptcy Court the 
public examination was held before Mr. Registrar Brougham, of 
Alfred Ernest P.rker, lately carrying on business at 38, Conduit 
Street, W., as the Electrical Fittings Co. The statement of affairs 
filed by the debtor shows £36,140 5s. 9d. (unsecured, £9,675 9з. 3d.), 
assets valued at £4,075 le. 3d. Replying to Mr. G. W. Chapman, 
Official Receiver, the debtor stated that in August, 1904, he sold the 
business to the Electrical Fittings Co., Ltd., which was formed to 
tekeit over. Asvendor, he was allotted £12,000 shares in the com- 
pany, which further agreed to take over and discharge existing 
liabilities to the amount of £1,700. That part of the contract waa not 
carried out, and witness was eventually called upon to pay those 
liabilities, in, consequence of which pressure he filed his petition. | 
The debenture holders entered into possession of the company's 
property last December and had sol4 the property at a sum which 
left no return for the shareholders. The debtor was cross-examined 
at some length regarding his connection witb the firm of Patman 
and Fotheringham, and eventually he was allowed to pass. 


Catalogues and Lists.— From Messrs. LU Dw. LOEWE 
AND Co., Lap, 30—32, Farringdon Road, E.O., and Berlin, we 
have received а copy of their catalogue No. 3 fcr 1905. It is very 
nicely bound in book form, and deals very fally with the company's 
machine tools and gauges of which they produce very large variety 
for all engineering purposes. Amongst the large numb:r of tools 
illustrated and described are screw-cutting latbes, milling machines, 
bevel gear cutters, grinding and drilling machines, turret lathes, 
chucks, vices, arbors and reamers. Tables and diagrams of the 
Whitworth, O. B. I. standard, and the international system of 
metrical screw threads, together with details of dies, taps and tap 
wrenches are also given. This should prove a useful book to all 
engineers. 

Mzssns, W. & T. Aveny, Lrp., Soho Foundry, Birmingham, have 
sent us one of their new lists of automatic coal scales. The list 
is nicely produced and fally illustrates and describes the apparatus. 

From Here Отто Bounem, Вівивлон a Riss, Wurtemberg, an 
illustrated sheet has come to hand, showing many art-metal electric 
light fittings. 
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We have received from Mxssna. FULLER, MaorLzEoD & Oo., Їлр., 
Norfolk House, Laurence Pountney Hill, E.O., an illustrated leaflet 
describing Macleod and Plato's patent heavy type electric alarm 
bell for railways, mines, fire alarms, &c. It is designed to solve the 
diffculty experienced in actuating the hammer on a large bell so as 
to obtain the full volume of sound. The hammer is mounted 
separately from the armature; in effect it is а lever working on а 
pivot, and baving a long and short arm. The long arm carries a 
heavy steel clapper, and the short end is connected by an adjustable 
phosphor bronze pull rod to the end of the armature, the clapper 
weight being spring balanced. The bobbins and armature, with the 
usual contact breaker and connections, are contained in а water- 
tight cast-iron case, the pull rod passing through a gun-metal gland 
lightly packed with cotton and grease, which prevents the access of 
water, moisture, or gas to the interior. 

The ErnEcrRICAL Co., LrD., 121-126, Oharing Cross Road, W.C., 
have sent us another pamphlet, No. 132, which deals with 
generating ‘plant, electrical equipment for ore handling, and elec- 
tric power in rolling mills. It contains a large number of illustra- 
tions of the company’s plant that has been installed in various iron 
and steel works, among which we note those of the Holwell Iron 
Co., Ltd., Messrs. Bolckow, Vaughan & Co., Ltd., and many Con- 
tinental foundries. 

From the Srurrzvant EmaGrwEERING Co., Lrp., 147, Queen 
Victoria Street, E. O., we have received leaflets describing their new 
"Igranio " motor-starting rheostat. Dimensions and prices are 
given on the leaflets. 

The WzsTERN Ёгвотвто Oo., of North Woolwich, have sent us 
one of their new hanging show-card calendars, with weekly tear-off 
slips. The design of the card is most artistic and interesting. It 
includes interior and exterior views of the company's works, also 
illustrations of telephones, cable sections, fans, and a complete 
calendar forthe year as well. 

Messrs. Smunns Bros. & Co, Lrp, have sent us a further 
batch of recent publications. These include specifications of 
plain, open and engine-base types of their G machines; a 
leaflet giving outputs, weights and dimensions of the com- 
panys F and F A motors ranging from 2j to 58 в.н.р., open, 
protected, ventilated and fully-enclosed types; also a leaflet 
giving particulars of maximum and reverse automatic cut-outs 
for 50—2,400 amperes. In addition, a leaflet is to hand, describ- 
ing their patent transport primary cell for ignition purposes; it 
combines the advantages of both wet and drycells. It is a wet cell, 
and consequently the electrolyte can be renewed ; but it ів thoroughly 
closed, and, unless damaged, the liquid cannot escape. It contains no 
acid, and there is no creeping of salts. For motor cycles, three No. V. 
cella giving 43 volts occupy only a small space, the total weight 
being about 82 lbs. These cells are also suited for motor- 
cars. Sise XII. weighs about 3 lb. 44 os. charged, three of which 
will give 44 volte, and four cells 6 volts. | 

Messrs. Ноанкв & BTIRLING, of Clock House, Arundel Street, 
Strand, W.C., who are well known as refuse destructor builders, 
have issued а 32-pp. finely illustrated catalogue of the Sterling 
refuse destructor. Their des'ructors are at work in connection with 
electricity supply systems at Bermondsey, Heston and Isleworth, 
Hackney and other places, and in this catalogue there are photo- 
graphic views of these undertakings, together with particulars of 
tests made upon them. 


Book Notices. — * Modern Electricity." By James 
Henry and Karel J. Hora. London: Hodder & Stoaghton. 6s. net. 

" Telegrapby." By Sir W. Н. Preece and Bir J. Sivewright, New 
edition. 18th impreision. London: Longmans, Green & Оо. 7. 64. 

" Elementary Electrical Engineering.“ By P. T. White. Wigan: 
Strowger & Son. 4s. 6d. net. 

„The Mechanical Handling of Material.“ By G. F. Zimmer. 
London: Crosby Lockwood & Son. 253. ret. 

The British Thomson-Houston Co., L'd., has issued а 20-page 
brochure, got up in attractive style, describing and fully illus- 
trating the Great Northern and City Riilway, for which the com- 
pany supplied so much plant апа machiaery. The matter is 
reprinted from the ErzorBicAL Revisw for January and Е. пдеу 
last year. We have no doubt that this publication will be very 
acceptable to many of the company’s friends who wish to keep an 
account of thís railway by them in handy form. 


Raworth's Traction Patents, Ltd,—The Corporation 
of Plymouth has placed an order for віх new cars with regenera- 
tive control for use on the new route to Pennycomequick. 

The Scarborough Tramway Co., after six months’ experience with 
three cars, bas decided to proceed with four more, also to be fitted 
with regenerative control. 

The Yardley.route of the Birmingham Tramways is now fully 
equipped with 26 regenerative cars. 


Trade Announcements.— Mr. J. E. Austin, electrical 
contractor, bas removed from 40, Upper Baker Street, to 27, George 
Street, Portman Square, W. 

The Lister Electric Manufacturing Co. have purchased the entire 
business of Headley, Ltd., of Truro, with its various branches and 
agencies. The stock-in-trade, plant and tools are now being trans- 
ferred to the Lister Oo.’s works at Dursley, from whence the 
business will in future be conducted. The Lister Oo. has established 
a new department, which will be under the direct personal super- 
vision of Mr. Headley, for the supply of the various electrical 
supplies and accessories formerly manufactured at Truro. 


Meridian Lamp.— We understand that the British 
Thomson-Houston Co., of Rugby, have, after a series of exhaustive 
experiments, developed a 120-watt Meridian " lamp for burning in 


parallel on circuits of from 200 to 250 volts, which they аге pre- 
pared tosupply from stoek. The attractive appearance and neat 
design of the Meridian lamp makes it suitable for interior 
decorative work where a downward distribution of light is required. 
The original 100—125-volé Meridian lamp was described in the 
ErzerRIOAL Review of August 12th, 1904. The present lamp 
is similar in design; the shape of the filament, its siéuation in the 
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bulb, and the exact shape of the reflector, have been adopted after 
careful study, and are claimed to give the best distribution of light 
possible. The prismatic glass shade is accurately fixed to the lamp 
fitting, во that the Meridian lamp may be burned in any position 
with the same distribution of light as when arranged vertically. 


Asbestos Slate.—We have received a sample of a fire- 
resisting and insulating material called “Calmon Asbestos Slate," 
which appears to possess properties of great value to electrical men. 
The “slate” is remarkably tough, and should be useful for lining 
janction boxes and fuse boxes, cable casings, distributing boards, 
o. The accompanying illustration of the interior of one of the 
coaches equipped for the Metropolitan Railway by the British 
Westinghouse Electric and Manufacturing Co., Ltd., shows how the 
cables are carried under the floor in Calmon Asbestos Slate casings 


CABLES IN FLOOR oF ErnEoTRIO Солон. 


thus obviating the risk of fire in case of breakdown of the cables. 
About 50 tons of the material was used for this purpose, and it was 
also adopted on the Mersey Railway electrification. These casings 
are made in slabs of any required size and thickness, and are pro- 
vided with grooves to receivethe cables. The material is very light, 
and can be easily cut and sawn or planed. It is manufaotured by 
the Calmon Asbestos and Rubber Works, Ltd., of 6, Sheppy Place, 
Minories, E. 


Railway Signalling.—It is stated that the South- 
Eastern Railway Co. has given a contract for £7,000 to the W. В. 
Sykes Interlocking Signal Co. to fit with electric signals the section 
of line between London Bridge and Grove Park, a distance of 
about a dosen miles. 
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LIGHTING AND POWER NOTES. 


Aberdeen.—The T.C. has granted the following privilege 
to users of energy for electric lighting :—Should a consumer on any 
particular occasion, and not exceeding once in each month, or three 
days at one time, requize an extra supply of electricity, he may, by 
giving the Corporation 24 hours’ notice in writing, have arrange- 
mente made whereby his indicator will not register the demand on 
the occasion so notified. 


Aspull.—The Wigan T.C. has offered to take over the 
U.D.O.'s E. L. order, but declines to рау tlie costs of the negotiations 
in connection with the transfer. U.D.O. has asked Wigan to 
pay half the coste. 


Bath.—The T.C. has.adopted the report of its Elec- 


tricity Committee, which declined to waive its rights to have the 


500-K W. generator supplied by Messrs. Dick, Kerr & Оо, according 
to contract, or to release Mr. Manville from his obligations to the 
Committee as its consulting engineer. The Committee requires 
a substantial reduction from the contract price in consideration 
of the absence of a fixed lead as provided for in the specification, and 
also that Mr. Manville shall ensure that the economiser provided 
by Messrs. Babcock & Wilcox is in accordance with the requirements 
ofthe contract. The expenditure on extensions and additional plant 
at the works has exceeded the amounts for which loans have been 
sanctioned by the L. G.B. by £9,000. The expenditure on the 
boiler, chimney and steel flue, for which the sanction was £1,600, 
was £3,767; engine and boiler house extension and river wall, 
£4,119 sanctioned, and £5,484 expended; main switchboard 
extension with connections, £1,000 sauctioned, £1,831 expended ; 
sub-station switchgear, £20) sanctioned, £2,275 expended; high and 
low-tension feeders and road work, excavation and re-instatement, 
and change-over work on consumers’ premises, including meters, 
£4,500 sanctioned, £6,315 expended ; extensions to low-tension dis- 
tributors, together with the requisite house meters, cables, and boxes 
for services, excavation and re-instatement £4,500 sanctioned, £5,302 
expended ; engineers’ fees and contingencies, £1,597 sanctioned, 
£2,304 expended. There was a saving of £900 on the steam generator 
and steam balancer for which £6,500 was sanctioned. The Council 
resolved to apply for leave to borrow the £9,000 excess expendi- 
ture. In the course of a discussion into this matter, the Committee 
accepted responsibility fer £3,559, and that left £5,441 as being 
the excess for which Mr. Manville was responsible. The chairman 
of the Committee stated that it was to be regretted that the con- 
sulting engineer should not have been able to estimate to within 
20 per cent. of a sum of that kind, and the only explanation he 
could offer was that in drawing up the specifications some very 
obvious necessities had been overlooked. | 


Boston (Lines.).—With regard to the refusal of the 
L G.B. to accede to the application of the T.C. for a loan of £20,000 
for the establishment of electricity works, it seems that the plans 
have been returned by the Board, which requires a revised scheme 


on a broader basis, and the appointment of a consulting electrical. 


engineer. In addition, the L. G. B. is not satisfied that the establish- 
ment of an E.L. installation in accordance with the scheme as at 


present designed, would be likely to bə successful from a financial: 


point of view, while it has not been satisfactorily shown that there 
would bs any material improvement in the lighting of the streets, 
even with arc lamps as pads and the arrangement of the 
generating station is capable of considerable improvement, especially 
with regard to possible future extensions. 


Brighton.—The Corporation's new generating station, 
now being erected at Bouthwick, has been much criticised. In view 
of this the T.O. has obtained a report. from Mr. Wright, its con- 
sulting engineer, who states that there is not the slightest chance of 
the general body of the ratepayers having to contribute to the 
expenditure. The cost will be about £86,000 less than the £400,000 
sanctioned. Mr. Wright points out that the electrical undertaking 
has been self-supporting from its first year of working, and that, 
if sold, it would, probably, realise twice as much as it had cost, 
and that Brighton consumes, per bead, more electricity than any 
other town in England. Out of net profits the electricity depart- 
ment has also paid £14,000 in relief of the general rates. 

The T.O. has decided to apply to the L.G.B. for a loan of £5,000 
for the purchase of the Star Foundry for use as workshops and store 
yard in connection with the electricity works. 


Burnley.—The Corporation Electricity Committee has 


farther reduced the price of energy for the tramways from 1 45d. 
per unit to 1:3754. 


Burslem.—The T.C., whose electricity works аге 
approaching completion, has fixed the following scale of charges :— 
Lighting, 5d. per unit on the flat rate, and 7d. and 2d. on the 
maximum demand system; motors, 2d. per unit, or 10s, per quarter 
per B. H. p. installed and 14d. per unit. 


Bury (Lancs.).— The B. of G. has decided to put dow 
an E.L. installation at the Workhouse. | 


Cleckheaton.—The Electricity Committee has recom- 


mended the U.D.C. to reduce the price of energy for lighting and 
motive power. 


Continental Notes,.—lraALY.—4A concession has been 
granted for the erection of plant to utilise the water power of the 
River Grata Casols at Colobe (Brescia) for generating electrical 
energy for lighting and power purposes. 


Croydon.—On Че recommendation of the electrical 
engineer, the T.C. has accepted the tender of Mesars. Callender 
for the supply of cables for the next 12 months, but, owing to the 
high price of copper, it has been decided to make the contract on 
the slíding scale basis. The Council has also approved extensions 
of the p.c. and 4. 0. systems at an estimated cost of £4,289. 


Derby.—The T.C. has applied for a loan of £9,600 for 
E.L. purposes. Of this sum £4,400 is for a 500-xw. turbo-generator 
and condensing plant, £3,000 for mains, £600 for services, £400 for 
meters and instraments, £300 for switchboari panels, and £500 for 


Doncaster.—It is proposed by the Oorporation to 
expend £7,500 on extensions to the electricity works. 


Dover.—The В. of T. has informed the T.C. that the 
prov. order applied for with the object of extending the lighting 
area outside the borougb, will be granted for the parishes of 


River, Ewell, Whitfield, Gaston, West Oliffe, and St. Margarets, 
with part of the parish of Alkham. | 


Dublin.—The Corporation E.L. Committee has issued а 
report dealing with the letter of the L.G.B. in regard to the recent 
pplication to borrow a further sum for plant extension. Mr. Mark 

uddle, the city electrical engineer, reporting on this, states that 
theincreasing demand makes extension necessary, but that it is firat 
advisable to consider the undertaking as a trading concern. The 
annual charges for repayment and interest on the capital commit- 
ment of £432,589 amount to £26,100. With the balance of the loan 
of £25,256 on the old undertaking, it would be hampered for the 
remainder of the periods of its repsyment, bat the rest, amounti 
to 20 per cent. of the total expenditure, would, in the na 
expansion of business, become revenue earning in time. Nearly 
£5,000 per annum has to be repaid on, at present, unprofitable plans. 
This seriously handicaps the present position of the undertaking, but 
Mr. Raddle is satisfied that it will be a yearly decreasing liability. 
It would have been wiser to have expended more of the sum avail- 
able for mains in providing an adequate supply in the old area, 
under engineering conditions, admitting of easy and economical 
extension from the central district to the outlying parts. Overhead 
bunkers must be provided at the Pigeon House station, improvements 
must be made in the m stoking of the boilers, two new trunk 
feeders from Pigeon Honse to Fleet Street must be provided; and 
generally a considerable outlay must be incurred in remodelling 
the distributing system in the old area, and in other parts of the 
system where profitable business demands it. A sum of £40,000 
should be expended upon the generating and distributing system by 
the end of 1906, not including any provision for Clontarf. This 
should fully cover all necessary work, and is unavoidable if the increas- 
ing demands of customers are to be met. Mr. Ruddle recommends 
the following rates: — Motor supply, 5d. per anit, one hour mazi- 
mum demand, and ld. per unit after; alternative flat rate, 24d. ; 
special combined flat rate of 2d. per unit for motive power, aud 34d. 
per unit for lighting of newspaper offices. He considers that 
Olontarf should be treated as а separate concern, and concludes by 
sugges extensions between the N.O.R. and Parkgate and Dorset 
Btreet and the vicinity of the South Dublin Union. 

The Committee has also prepared a report, which states that much 
of the extension work at present confronting it could be satis- 
factorily carried out by the city electrical engineer and the local 
staff, and recommends the Council to determine the agreement 
entered into in 1899 with Mr. Hammond as from June 1st next. 


Dundee.—Messrs. Gourlay Bros. & Co. are contemplating 
the introduction of electricity into their Camperdown Shipyard. 
To a meeting of the Dundee Tramways Committee last night a letter 
was read from the company, asking what charge would be made to 
bring а supply of energy to the yard. 


Egremont.—The B. of T. has informed the U. D. C. that 


unless definite ке are taken this year to put the B.L. order into 
force, the order be revoked. 


Gravesend and Northfleet.—A fter lengthy negotiations, 
Gravesend T.C. and Northfleet U.D.O. have arrived at/a definite 
decision with regard to the former's application for a prov. order 
extending the area of supply to Northfleet. The agreement states 
that Northfleet has withdrawn all opposition; if necessary, North- 
fleet’s order shall be revoked ; the prices for energy shall be the 
same as charged at Gravesend; Northfleet shall have the option of 
purchasing the pndertaking at any time, by agreement? at the end 
of 14 years on giving 18 months’ notice, at a fair market value, 
with an addition of 20 per cent.; at the expiration of 21 years on 
the same terms, with an addition of 15 pereent.; at the expiration 
of 28 years with dition of 10 per cent.; and at the expiratien 


of 35 years with an addition of 5 per cdnf.; for public lighting 


100-0.Р. lamps shall be maintained at £3 148. per lamp per annum; 
and Gravesend is to pay Northfleet £250 11 of the cost of 
obtaining the order. Only two members of the Northfleet Council 
opposed the agreement. er | 


Greenock.—The T.O, and the Tramway Co. have agreed 
upon a revised scale of charges for electricity for the next five years, 
subject to certain conditions. .The rates are as follows :—First 
500,000 units, 144. per unit; next 200,000 units, 11d.; next 
200,000 units, 1d.; and anything further, ‘85d. per unit. The 
revenue from these rates is expected to amount to about £5,000 per 
annum, | 
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Halifax.—The Electricity Committee of the Corporation 
has resolved that the sum of £3,402 be written off capital account in 
respect of plant now out of use at the electricity work», as follows: 
Two 100-xw. E.C.O. alternators, and one 50-xw. E.C.O. alternator, 
£1,635; one 80-н.р. Robey engine, £267 ; transformers, £1,500 


Hoddesdon.—The U.D.C. has decided to support the 
Bill of the North Metropolitan Electrical Power Distribution Oo. 
for E.L. powers in the Council's area. The Council possesses its 
own order, which expires in December next, and the Bill referred 
to above contains a clause giving power to take over the order. 


Honley.—With the objecb of increasing the number of 
consumers, which at present stands at about 40, the U.D.O. has 
decided to reduce the price of energy from 6d. to 44d. per unit 
ав from the 1st inst. 


India.—Mapras.—The Corporation recently considered 
the electric lighting scheme for Madras, in connection with the offer 
of Messrs. Crompton & Co., London. The compeny asked for a 
gnarantee of not less than 2,500 hours of lighting annually. It was 
explained that, on the basis of 1,900 hours per annum, the present 
lighting hours, the Municipality would be able to light 4 sq. miles. 
On the basis proposed by Messrs. Crompton it would be able to 
light 9 eq. miles. After some discussion the Corporation decided in 
favour of lighting the larger area for the smaller number of hours, 
and the draft of the concessions to Messrs. Crompton & Co., was 
adhered to without the guarantee asked for. 


 Laneaster.— The price of electricity for motive power 
has been reduced from 3d. to 24d. per unit. 


London.—LamMBETH.—Prior to the transfer in June 


last of the Lambeth area of supply of the Crystal Palace under- 
taking to the South Metropolitan Co., the B.O. suggested that it should 
be offered to the South London Electric Supply Co., so that the 
borough would be under two orders, and not three. The B. of T., 
however, refused to consider the proposal. Subsequently the South 
London company, being anxious to acquire the area in question, 
applied to the South Metropolitan Оо. to give particulars of the 
АА, &c., but the company refused to furnish these unless to the 
local authority under the purchase clauses of the order. The South 
London company, then asked the town clerk to obtain the informa- 
tion desired, but the town clerk explained that the B.O. was not in 
a position to apply for particulars unless the Council intended to 
become the purchaser at the price fixed under the order for 15 years 
from August, 1890, viz.,a sum equivalent to the capital expenditure 
properly incurred with 33 per cent. added. Afterwards, the solicitors 
of the South London Electric Supply Co. wrote offering, if the 
Council gave notice of intention to purchase, to enter into an agree- 
ment to provide the funds for the purchase, and to indemnify the 
Council from all liability thereunder. Upon receipt of this the 
whole matter was referred to the General Purposes Committee. At 
the B.C. meeting on March 30tb, a report was read from this Com- 
mittee adverse to the proposal. The tewn clerk stated: “ Whether 
the B.C. should undertake so serious a responsibility merely to 
assist the South London company was a matter for the Council to 
decide—indeed, it might be a question whether Sec. 70 was ever 
intended to give the local authority power to purchase merely to 
transfer such purchase to another company.” The B.C. decided not 
to give notice of intention to purchase. 

HAMMERSMITH.—On Monday the Electricity Committee of the 
B.C. reported that the present method of charging private con- 
sumers for energy was on the maximum demand system at 6d. and 
9d. per unit, the average price obtained being 4d. The electrical 

neer had submitted an exhaustive written communication, 
inting out that the Council in the course of a few months would 
fe in a position to take on more than double the present number 
of consumers. In view of the fact that the charge for gas in the 
diatrict bad recently been reduced to 2s. 9d, per 1,000 cb. ft., he 
expressed the opinion that the time had arrived when a substantial 
reduction in the price of energy ought to, and could now, owing to 
greater economy in working, be made, and that if a flat rate of 3d. 
per unit were made, and if this һай the desired effect of inducing 
consumers to install lamps in places where lighting was more fre- 
quently required, the Council might reasonably bope to make a 
profit of 24d. per unit on an enormously increased output ; but even 
if the output increased only along normal lines, it would be sufficient 
to meet all charges and show a reasonablesurplus. The Committee, 
after due consideration, agreed with the engineer’s report, with the 
. exception that it did not consider it advisable to charge any meter 
rents, It resolved that the fiat rate of 3d. should come into operation 
at the end of the next September quarter. The principle of the 
appointment of a canvasser, and the provision of a show room, was 
approved.  £1,220 is to be spent on providing additional office 
accommodation and a workshop at the generating station. The 
borough accountant has prepared a statement of the income and 
expenditure (partly estimated) of the undertaking for the year 
ending 31st ult., showing a profit of £5,919 on the 12 months’ 

orking. і 
i WoorwioH.—Tbe B.C. has resolved to give six months’ notice to 
. the South Metropolitan Electric Supply Co., to determine the 

agreement as to bulk supply of electricity to Eltham. | 
Sr. PaNcRASB.— As a result of negotiations with the Underground 
Electric Railways Co. of London, Ltd., it has now been decided by 
the B.C. that a supply be given for lighting the stations in the 
Council's area, at a charge of 14d. per unit, the price suggested by 
. the company. А continuous consumption of energy for 23 hours 
each day throughout the year is guaranteed, the minimum number 
of units per annum at each station being fixed at 5,000, for a period 


of five years, 


1 Wem -— + ч.ч а л . < ж "m 


The Hampstead B.C. has suggested to the Council an 
ќо make the electric lighting areas in both their districts co-ter- 
minous with the borough boundaries, and it is being considered by 
the Committee. 

Виевмоирѕит. Аё the B.C. meeting on Tuesday, the Finance 
Committee reported having passed an estimate of £6,159 for 
extensions E. the чере mains. 1 reply lee T it 
was stated that the ultimate expense of opposing the Electricity 
Bills now before the House of Lords would probably amount to not 
lees than £500 for each borough council. А letter was received 
from the B. of T. enclosing a description of an additional system 
proposed to be adopted by the London Electric Supply Cor. 
poration for the supply of energy. 16 was resolved to ask the Board 
that, before approval be given to the additional system, the Council 
might have an opportunity of appearing at an inquiry, as the 
additional system would enable the company to come into more 
direct competition with the Council's undertaking. The attention 
of the Board is also to be called to the fact that there is another 
company in the borougb. 

ESTMINSTER.—The Works Committee of the C.C. reported on 
Tuesday that it had received an offer from the Bt. James’ and Pall 
Mall Electric Light Co., whose contract for lighting certain streets 
in the Parish of Bt. James’ at £30 per lamp per annum for 66 lampe 
wil expire in November next, to continue the contract for five 
years at £24 per lamp. The offer was declined, and a specification 
was prepared by the engineer for the provision and maintenance of 
66 lamps giving a minimum о.Р. of 700. The existing pillars and 
lamps are the property of the Council. The following tenders were 
received :— Gas Light and Coke Co. : Installation, £10; maintenance 
and lighting, £15 1s., subject to an increase or decrease of 9s. 6d. 
for every 1d. per 1,000 cb. ft. increase or decrease in price of gas for 

ublic lighting, which is now 28. 2d. per 1,000 cb. ft. Kitson Light 
reign Supply Co. (oil light): Not using existing pillars and 
lamps, installation, £35 10s; using existing pillars and 
lamps, installation, £15 10s.; maintenance and lighting, £14. 
Bt. James’ and Pall Mall Electric Light Oo.: Installation, 
nil; maintenance and lighting, £17. The Committee did 
not think it advisable to adopt the Kitson system of oil lighting. 
Acceptance of the ges company’s tender would, it was observed, 
involve an expenditure of £10 per lamp for installation, bat the 
company notified that it was prepared to accept payment of this 
charge in five annual instalments, free of interest. A petition had 
been received signed by 55 ratepayers in Regent Street and Picca- 
dilly, stating that they hoped that serious consideration would be 
given to the propcsal to terminate the contract with the Electric 
Lighting Oo., pointing out that these thoroughfares are among the 
most prominent in the metropolis and expressing ап opinion 
that a change in the present system of lighting would be a rétro- 
grade movement. The Committee deemed it advisable that the 
use of electric light for the public lighting of the streets in ques- 
tion should be continued, and had accordingly (subject to the usual 
sanction) accepted the tender of the Bt. James’ and Pall Mall 
Electric Light Co., Ltd., for five years from November 9h, next. 

Ізглматом.—Тһе Finance Committee reported on Wednesday 
haviog passed an estimate from the Lighting Committee of £4,500 
for the provision of six mechanical stokers, steel bunker, coal 


elevator and conveyor, &c. 


Manchester.—The Electricity Committee of the Man- 
chester Corporation met last week to consider the position brought 
about by the recent judgement, which made the Corporation liable 
for damage caused by an explosion, and in which its electric mains, 
under the conditions referred to in the action, were held to be 
“ а nuisance." The Committee unanimously decided to give notice 
of appeal against the judgement of the Court. 


Marlborough.—The T.C. has unanimously resolved to 
assent to the application of the local electric lighting company for 
a prov. order for electric lighting. The Council endeavoured to 
obtain a clause giving it the option to purchase the under- 
taking at any time on giving 12 months’ notice, but the B. of T. 


decided that the option to purchase should not be until 21 years 


have expired. 


Motherwell.—The T.C. has agreed to borrow £20,000 
for а further extersion to the electricity works, to meet increased 
demand for energy. 


Newport, — A failure in the electric light supply 
occurred on Saturday last at the provision market, about nine 
o'clock, whilst it was crowded with people. The trouble was caured 


by а joint in Dock Street, which was put in about nine years ago, 


and had burned out. The seat of the mischief was found about 11.30, 
and the light restured at five minutes after midnight. 


Reigate.—The T.O. has applied to the L.G.B. for а loan 
of £4,000 for E.L. extensions. 


Salisbury.—The Countess of Pembroke opened on 
Monday an electrical exhibition at the County Hall, which is being 
organised by the Salisbury Electric Light and Supply Co. At the 
various stands the public is shown practical illustrations of uses to 
which electricity may be put. On the stage is fitted up a dining. 
room, drawing-room and bed-room, all of which are lighted and 
heated by electricity. Amongst the hospital appliances shown are 
the Rontgen rays, the Finsen light, light baths, and high-frequency 
apparatus. The use of electrical energy for power purposes is ал 
"е feature, and many kinds of eleotric light fittings are alto 
shown. — : 


vol. 56. No. 1,428, APRIL 7, 1905.] 


THE ELECTRICAL REVIEW. 


567 


St. Albans.—The City Council has resolved that the 
draft deed of transfer from the Corporation to the St. Albans and 
District Electric Supply Oo., Ltd., of its E.L. prov. order of 1898 as 
revised by the B. of T., be approved, and that the draft supple- 
mental agreement as originally settled between it and the company 
be revited by inserting a new clause, empowering the company 
under certain conditions to supply electricity in the city from a 
generating station outside the boundary. 


South Africa.—JoHANNESBURG.—From the Rand Rate- 
payers’ Review we gather that in what is known as the inner area, the 
system of supply is to be changed to continuous current оп the three- 
wire system with a pressure between outers of 460 volts. A portion of 
the new plant has been installed, and supply was expected to be avail- 
able during last month. The Council expects to be able to change 
over a large proportion of the present consumers in the above area to 
230 volts, and to connect up new consumers in October next. Inthe 
outer area, or suburbs, alternating current is to be supplied for 
lighting at 200 volts; part supply will be available about June next, 
ra new consumers will be connected up about 12 months after 


Sunderland. — The T.C. has decided to extend the 


electric mains to the Scotia Engine Works, where current will be 
supplied to 48 arcand 58 smaller lamps. 


Tewkesbury.—The B. of T. has granted the Corporation 
E 8 order for electric lighting and power purposes within the 
ro 


Thirsk.—The P.C. is dissatisfied with the lighting of the 


town by the Northern Counties Electricity Supply Oo. "Tenders for 
the public lighting of the tow: during the next season are to be 


invited from the sam» electricity company, and also from the Thirsk — 


Gas Co. н 


TRAMWAY AND RAILWAY NOTES. 


Ackworth and Lindsey.—This scheme was the subject 
of a Light Railway inquiry at Barton recently. Mr. Danckwerts, 
in opening for the promoters, described the line which will start at 
Ackworth and terminate at Immingham, near to the authorised 
new dock. 80 far as the carrying out of the electric part of the 
scheme was concerned, a certain firm were prepared to undertake 
the work, and also to take a large interest in it. It was not pro- 
posed to cross any other railway except one light railway, and the 
only main road it would cross was one at Barton, leading to the 
Humber, and that was a “dead end.” The railway would be 
4 ft. 8{ in. gauge, and the chief object the promoters had in view 
was the picking up of light traffic in a district which at present had 
no outlet, and had not been considered by any other railway. The 
chief traffic which it was hoped to get was agricultural. Then there 
was a large number of brickyards on the Humber bank, and cement 
and other large industries, which at present were solely dependent 
upon the river for despatcbing or receiving goods. There were, 
too, several coal mines on the course of the line, which could not at 
present be worked because there were no railway facilities. The 
estimated cost of the line was £580,000, and the total mileage 53, 
and it would not compete with other lines, but act as a feeder to 
them. Mr. Shipton, the engineer, said that -the district that would 
be served by the line contained a population of 45,000. The line 
would be worked by electricity on the latest principles. The Com- 
mittee retired, and on their return they said that, considering the 
magnitude of the scheme, they should like to hear Mr. Danckwerts 
on the question whether it was not one that should go before Parlia- 
ment. Mr. Danckwerts said no railway of its kind had yet been 
refused on the ground of its magnitude only. He had evidence of 
а character such as he thought would compel the Board of Trade to 
grant the railway. He submitted that it would be doing a great 
injustice to the promoters to stop the case at this point, and he 
asked the Commissioners to hear the evidence they hai to bring 
before them. The Chairman said the remarks of Mr. Danckwerts 
had not altered their decision, and it was a case which must go to 
Parliament. 


Aston.—The City of Birmingham Trams Co., Ltd., 
have approached the T.C. with the object of obtaining its approval to 
the company handing over their lease of the trams in Aston Manor 
to the Oorporation of Birmingham, with which city Aston is 
contiguous. Locally (says our correspondent) it is presumed that 
that company find the minimum annual license of £1,250, combined 
with the disadvantage of not being able to run all their cars 
through to Birmingham, too heavy a luxury for their non-suocess 
before Parliament in 1903, when such a great effort was made by 
the company to obtain control of the Birmingham Corporation 
system. So far as can at present be obtained, the Birmingham 
Corporation has no present intention of relieving the company of 
their liabilities to Aston Manor Corporation. 


Bradford.—In consequence of the increasing com- 
petition of the Corporation tramways the Midland Railway Co. has 
asked for an abatement in the assesament of its lines within the 
city. The committee has offered a reduction of £3,000, which will 
mean a loss to the Corporation revenue of £1,250. The earnings of 
the city tramways for the 12 months ended March 25th, show an 
increase over the preceding year of £31,363. 


Belfast.—The directors of the Belfast Street Tramways 
Co. have issued a circular to the shareholders stating that the 
arbitrator, Mr. L. L. Macassey, has decided that the total amount 
to be paid by the Corporation to the company is £296,948, in 
addition to the Corporation taking upon themselves the liability for 
the company’s debentures, which amount to £60,000. This is 
equivalent to an award of £356,948. The directors estimate that 
this will enable them, after paying off the preference shares at par, 
to make a distribution of about £10 15s. per ordi share. 

At a meeting of the Finance Sab-Committee on the Ist inst., a 
Union Bank cheque for £296,948 14s. 6d. was issued in payment of 
the award to the late Belfast Street Tramways Co., and subsequently 
despatched to the Parliamentary agents in London. 


Darlington.—On the 31st ult. the Tramway Committee 
decided to discontinue the $d. fares. This was the outcome of a 
report made by the tramway manager, which showed that there had 
been a loss of from £4 to £5 per week since the Ad. fare had been 
adopted. In conjunction with the abolition of the zd. fares, it was 
decided to rearrange the fare stages. The Committee also had 
before it a report by the borough electrical engineer as to the cost 
of energy for the tramways. The cost of current since the inaugu 
ration of the system had been 11d. per unit, based on the assump, 
tion that 300,000 units approximately would be used per annum 
The consumption of current, however, had been found to be much: 
greater, the actual figures being stated to have been 400,000 units- 
Consequently the question was raised whether or not the oost of 
current for the tramways could not be lessened. In thereport from 
from the electrical engineer, it was stated that the actual cost of 
current worked out at 140. per unit. If this reduction in charge is 
made, it will meau a saving to the tramway department of £800 
per annum, which will reduce the deficit on the undertaking. 


East Ham.— At last week's Т.О. meeting an agreement 
was ratifled, whereby the tramway from the eastern boundary of 
East Ham to the Ilford Broadway is leased for seven years from 
the Шога Council to the East Ham authority at 6d. per car-mile 
run over the section. The East Ham Corporation is to be respon- 
sible for all third party risks occurring through the cars, while 
Ilford will be liable for accidents through defects in the permanent 
way and overhead lines. А clause provides that the lease may be 
reconsidered in the event of the horse tramways to Stratford being 
electrified. 


Glasgow.—The manager of the T.C. tramways has been 
authorised to proceed with top-covers for an additional 100 of the 
present standard cars, of the d formerly agreed upon. 

The manager has reported on the life-guards in tion on cars 
in Dundee, and the Tramways Committee have authorised him to 
fit a similar guard on a car at Coplawhill Oar Works, with a view 
to its being inspected by the Committee. 

The Tramways Committee has recommended for acceptanoe the 
ofler by the Electric and General Assurance, Ltd., insuring the 
department for 19 months third- risks, and risks under 
the Employers Liability and Workmen's Compensation Acte, for a 
premium of £15,000, the limit for any one accident to be £2,500, 
and their indemnity for the year to be £26,000. The premium is 
£1,000 more than that paid last year. 


. Huddersfield. Ав an experiment, the design in vogue 
at Bradford has been adopted for the covering of one of the electric 
cars. Our correspondent says that the new pattern is a distinct 
improvement on theone at present in use, which was selected some 
time ago, when the Corporation—the first in the country to do so— 
decided to adopt top-covers. 

On Thursday last week a mishap occurred to one of the 
generators at the tramways power station, Longroyd Bridge. 
The tramway service throughout the day was somewhat seriously 
interfered with, only half the usual number of cars being run. 


King’s Norton.—Opinion locally as to whether the 
Corporation of Birmingham or the Midland Trams Co. should have 
the lease of the trams has been for some time divided, but at the 
recent District Council elections the Progressives, who favoured 
union with the Corporation of Birmingham, were badly beaten, and 
it is thought that an agreement with the company may result, 


Leeds.—The tramway accounts for the financial year just 
ended show that the total number of fares paid was 64,223,666, an 
increase of 3,484,432 on the preceding year. The receipts amount 
to about £295,000, or £17,000 more than during the previous 12 
months. Twelve months ago the Corporation handed above £52,000 
towards the relief of the rates. . 


London.—A discussion has lately taken place in the 
newspaper Press between Messrs. T. Tilling, Ltd., the omnibus pro- 
prietors, and Mr. Allen Baker, the chairman of the L.C.C. Higbways 
Oommittee. ТЬе controversy is as to the respective merits of a 
motor-ompibus service run by private enterprise and the electric 
tramway system of the L.O.C. Mesars. Tilling contend that the 


tramways are not self-paying, and Mr. Baker has sent to usa copy of 


his reply, in which he endeavours to prove to, at any rate, his own 
satisfaction, that the Council's tramways have been entirely self- 
supporting from the first. We quote the following extracts from 
Mr. Baker’s letter. He says:— 

“Even during the years when the bulk of the tramways south of 
the Thames were been reconstructed for electrical traction, entirely 
disorganising the ordinary traffic (some of the lines being closed 
altogether), the tramways account has never been a charge to the 
extent of a single penny upon the rates. On the contrary, the tram- 
ways have already during the past eight years, paid from surplus 
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revenue in reduction of rates, after the provision of interest and 
sinking fund charges а sum of over £293,000, divided between the 
northern and southern systems. . . . 

„During the four years from 1889 to 1903 the 48 miles of tram- 
ways north of the river, which are leased by the Council, esrned as 
profit, after paying interest and sinking fund charges, £153,700; 
while the 24 miles on the south side of the Thames, worked by the 
Oouncil iteelf, during the same period, provided, after paying corre- 
sponding charges, the sum of £72,900. ' | 

"During the period of reconstruction there was а deficiency in 
the southern tramways accounts of £2,250 in 1902-3, and of £8,284 
in 1903-4. This result was brought about by the Council payi 
interest and sinking fund charges of £12,300 on expenditure incurre 
for reconstruction before a single electric car was run on the lines 
creating those charges. Moreover, during the first-named year, a 
sum of £11,000 was set aside out of revenue for the renewals fund 
for the horse lines which were, at the time, entirely disappearing. 
The result of this was to give to the Council as an asset in the way 
of a renewals reserve fund a sum of £30,750 at the commencement 
of electrical working, before any wear and tear had begun, and the 

‘account deficiency’ is thus amply covered by assets more than 
corresponding therto. 

„„ . . As the period of reconstruction passes away, the ‘account 
deficiencies’ will entirely disappear, and it is important to note 
that the accounts for the present year show a very substantial 
surplus after the payment of the very heavy capital charges upon 
the lines that have been reconstructed. To the impartial expert, it 
would appear that the Council has surmounted the difficulties of 
traffic tenance and organisation during the trying period that 
comes in the history of every horse-propelled tramways undertaking 
when improved methods of traction have to be applied to the lines, 
with remarkable success." 

To these remarks Messrs. Tilling reply : —“ That this £293,000 
has not been received from the surplus derived from the lines 
worked by the London County Council themselves their own figures 
will prove; but it is obtained from the rent of the lines north of 
London which are worked by the North Metropolitan Tramways 
Oo. From the figures of these accounts it will be seen tbat the 
tramways south of the Thames showed a lors on working of £2,200 
in 1902-3, and £8,200 in 1903.4." 

Mr. Baker has again replied thus:—'' The £293,000 quoted by 
Mr. Tilling includes £80,192 from the lines worked by the Council. 

‘But it also includes items from the northern system two years before 
the southern system was being worked by the Council. Therefore, 
аз а mere matter of correct comparison, I took four years when both 
systems were working. These four years showed £72,900 received 
from the 24 miles worked in the south, and £153,700 from the 48 
miles worked in the north, applied in the relief of rates. | 

“The next item is an alleged loss on working’ of £2,200 in 
1902-3, and £8,200 in 1903-4. There is no such loss on working. 
The working account shows а surplus, but, these two years covering 
a period of reconstruction and consequent dislocation of traffic, the 
Oouncil chose to charge, as a proper financial precaution against 
this strplus, certain items in respect of capital charges and renewals 
reserve, and thus produced an ‘account loss’ which, as explained in 
my previous letter, is more than covered by the assets therein 


The annual Parliamentary discussion has taken place this week 
regarding the proposal of tbe London County Council to run tram- 
ways along the Embankments and over the Bridges. The matter 
таз before the House of Commons on Monday, on а motion to omit 
the clanses relating to Nos 1, 14, 2 and 24 tramways from the Bill. 
After the debate 171 voted for the omission and 171 against, so the 
Speaker gave his casting vote against, in order that the matter 
might come fully before the Committee. The scheme has thus made 
greater progress than in any previous seesion, and we trust tbat there 
is still а possibility that after complete investigation by Committee, 
the House will this session give a more representative vote, with a 
decisive majority in favour of the proposal. 

On Monday morning work was commenced for laying the track 
for the L.U.T. Co.’s Surrey extensions. 

On the same day а new route was opened for the London County 
Council tramways in a service of cars between Westminster and 
Greenwich, vid Kennington and the Camberwell New Road. The 
new route will relieve the congested traffic in London Road and at 
the Elephant and Oastle. 

CHELSEa.—The Law and Parliamentary Committee of the B C. 
reported on Tuesday having received letters from the managing 
director and engineer of the London United Tramways, Ltd. 
These gentlemen intimated that in connection with the proposed 
extensions in Surrey the company would require to break up the 
roadway of the borough for the purpose of laying cables to connect 
the intended sub-station at or near Kingston with the central power 
station at Lot’s Road. In reply to an inquiry from the Town Clerk, 
the company’s representatives stated they claimed the right to 
open the roadway under Scc. 27 of the London United Tramways 
Act, 1901, and Sec. 27 of the London United Tramways Act, 1902. 
The Committee considered that it was not clear that the company 


was authorised by their Acts to execute the works proposed in the | 


county of London, and the company did not appear to have given 
any notice to the Borough Council when their Bills were before 
Parliament. The Committee bad therefore directed the Town 
Clerk to inform the company that they dispute their right to take 
the action proposed. Instructions bad also been given by the Com- 
mittee to the Council's solicitors to take counsel’s opinion on the 
matter. 


Manchester.—The parcel-carrying scheme of the Tram- 
ways Committee authorised by Act of Parliament, was inaugurated 
last Mondsy. The Committee has provided a complete set of parcel 


vans, road vans, and other accessories, as well as a special parcels 
staff. The principal depét is in Birker Street, near the Royal 
Infirmary. The arrangements for parcels distribution and collection, 
all over Manchester and the district, as far as Oldham and the 
surrounding towns, are stated to be very effective. 


South America.— Bvenos Ares. — The mayor has 


‘ordered La Oapital Tramways Оо. to immediately remove its over- 


head feeders in Calle San Juan. 
The Tramway del Oeste, used for carrying meat from the slaughter 


yards to the various markets is to be electrified. 


The Municipality has rejected the petition of the Buenos Ayres 
and Belgrano Tramway Co. to extend its lines to Ohacarita and 
Villa Urquiza, stating that the concession should be only for 60 
yeare, and not for 99 as asked, and also mentions the fact that the 
line to the latter place would run over the same route ted to 
Mesars. Sawyer & Lacaze. The proposed fares, 20 aud 30 cents, 
were also considered too high.— Review of the River Plate. 


Southport.—Several successful trials were made this 
week of the electric tramway on the Southport Pier, and it is 
calotlated that there will be a saving of at least 1d. per car 
journey. The total length of the Pier is 1,640 yds. and the coat 
of the cars now in use on the tramway was about £600. 


The District Railway Employés.—The District 
Railway employés have agreed to accept the amended terms, but 
protest against two principles: (1) Only one man in the motor 
room ; (2) the payment of Sanday labour at week-day rate. 


Wednesbury.—The Corporation has decided to purchase 
eo much of the tramway undertaking of the South Staffordshire 
Tramways Co. as is within the borough, and as was autborised by 
the Staffordshire Tramways (Extension) Order, 1889, and the 
Walsall and District Tramway Act, 1884. The South Staffordshire 
Co. has also submitted to the Tramways Committee of the Corpora- 
tion plans and specifications for the conversion from steam to elec- 
tricity of the track between Wednesbury and Darlaston, on which 
the steam cars ceased running about 18 months ago. Inquiries in 
official quarters, however, show that nothing is known as to whether 
it is intended to re-open the line for traffic in the immediate future. 
The deadlock between the Oorporation and the company, therefore, 
apparently continues, though negotiations still in progress may lead 
to a settlement of terms on which the lines shall be leased to the 
company. 16 is understood that the proposal to purchase is merely 
a formal step, necessary to preserve the rights of the Corporation. 


York.—The Streets and Buildings Committee has recom- 
mended the T.C. to break off the negotiations with the York Tram- 
ways Co. respecting the purchase of the undertaking. The Oor- 
poration has offered £9,000, but the company refuse to sell under 
£12,000. 


` 


TELEGRAPH AND TELEPHONE NOTES. 


Continental Telephone Lines.—The Llektrotechnische 
Zeitung announces that an arrangement has been concluded between 
the ge rn m administrations of Hungary and Servia for the establish- 
ment of telephonic communication between Buda-Pesth and Belgrad. 
The Hungarian administration will extend tbe double line between 
Buda-Pesth and Neusats as far as Semlin on the Servian boundary, 
and from there the Servian administration will construct a line up 
to Belgrad. 


Gas Explosions in Telephone Boxes.—Among the 
recent Parliamentary questions was one by Bir T. Dewar, M.P., 
asking the Postmaster-General whether his attention had been 
called to a recent action to recover damages for personal injuries 
sustained through the explosion of gas in & telephone inspection 
chamber fixed the footway іа Regent Street; and, seeing that 
both jadge and jary had expressed the opinion that, in the interests 
of public safety, the accumulation of gas in these telephone 
inspection chambers should be prevented by а system of ventilation, 
whether he would state if he proposed to adopt the suggestion. 
Lord Stanley replied that the case had been carefully considered. 
He feared that ventilation of the inspection chambers was not 
practicable, as he did not think the local authorities would consent 
to his fixing ventilating pillars in the footways, and the owners of 
private houses would not allow him to carry pipes up the walls. . 
Ventilating covers could not be adopted, because they would not 
keep the cables free from mud and water. He was proposing to lay 
down certain precautions to be taken by his staff when opening 
manholes in which the presence of gas was suspected ; but so far as 
the facts were known to bím, no precautions taken by his employés 
would have prevented the recent explosions in Regent Street. 


Korean Telegraphs,—The Standard Tokio correspon- 
dent-states that Korea entrusts Japan, in an agreement concluded 
between the two countries, with the administration of the telegraphs, 
post office and telephones. All the profits accruing from these 
sources are to be paid into the Korean treasury. 


Telephones in Mexico.—Considerable changes are at 
present being made in connection with the telephone system in the 
city of Mexico. All ths lines are being placed underground, and 
at the exchange red electric Jamps are being adopted in place of 
bells to notify eslis. АР - 
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Bengal Telephones.—The Bengal Telephone Co., Ltd., 
has declared a dividend at the rate of Rs. 5 per share for the past 
year. | | 


Glasgow Telephones.—The Assessor of Railways and 
Canals has fixed the valuation of the Corporation telephone under- 
taking for the year 1905-6 at £11,558 13s. 3d. The number of 
instruments now working is 12,236. 


 Mexiean Cables.—It is reported in the Telegraph Age 
that the Mexican Telegraph Оо. is negotiating for the laying of а 
new cable in the Gulf of Mexico, between Galveston, Texas, and 
Coats«coaloos, Mexico. The laying of this cable was necessitated 
the continued increase of traffic between the United States and 
exíco, Central and South America. 

After the new cable bas been laid, the company proposes to divert 
the route of the existing cable between Galveston and Coatzacoalcos, 
and to land it at Vera Crus, . 

It is also statad that the Central and South American Cable Co. 
proposes to complete the duplication of its system by the laying of 
a cable between Ohorillos, Iquique and Valparaiso. 


Pneumatie Despatch.—Speaking in the House of 
Commons on 29th nlt., Lord Stanley said he was unable to see that 
any advantage for the postal service could bs derived from the 
creation of a system of pneumatic despatch which would counter- 
balance the grave evils arising from the construction aud main- 
tenance of a new and extensive system of underground tubes. He, 
therefore, viewed with disfavour the proposals of the Bill, and was 
strongly of opinion that no such measure should be proceeded with 
until the Royal Commission which was considering the question of 
London traffic had made its report. 


Telegraphists’ Wages.—In a Parliamentary paper just 
issued Lord Stanley states that, from an examination of the 
evidence given before the Committee on Post Office Wages, which 
sat last year under the chairmanship of Bir Edward ord, and 
from a comparison of the present scales of pay in the Post Office 
with the rates of pay current in other employments, it appears that, 
speaking generally, there is no reason for raising the maximum 
of the present scales of pay either of the indoor force or of the post- 
men. is, however, good ground for modifying and improving 
the scales in some respects. In the case of the male indoor force— 
sorters, counter clerks and telegraphists, telegraphists (London), 
sorting clerks and telegraphists (provinces)—the scale is a long one, 
the maximum not being reached in London till about the age of 37. 
At the age of 25 or thereabouts, when the responsibilities of a family 
make themselves felt in many cases, the officer is at a comparatively 
low poínt in his scale. It is now proposed to give to all men in the 
above-mentioned classes, except in the smallest provincial towns, a 
special increase of pay at the age of 25. "This age increase will vary 
according to the classification of the office. The full financial effect 
of these and other changes will not be felt until some years have 
elapsed. The changes will come into force at the beginning of the 
financial year 1905-6, and it is estimated that the increased cost in 
that year will amount to £224,400. "The average cost in later years, 
when there has been time for the new scales to have their full 
application, will amount to £372,300 per annum. 


The Venezuelan Cable Case.—A Central News New 
York telegram states that the Veoesuelan Supreme Court has 
decided that the French cable company has forfeited its contract 
. by its failure to fulfil the terms of its agreement. On the other 

band, the claim by the Venezuelan Government for damages for 
` arbitrary acts of the company failed. 


The Telephone Agreement,—The Central Committee 
of the National Telephone (Staff Transfer) Association has issued a 
letter to the Press drawing attention to certain facts in connection 
with Clause 8 of the agreement which is about to be considered by & 
Select Committee of the House of Commons. The letter says:— 

" The clause provides that, although it is probable that the Post- 
master-General will be prepared ‘to take into his service a con- 
siderable proportion’ of the company’s staff, the Postmaster-General 
‘ will not accept any obligation to recognise service under the com- 
pany as giving any officer or servant any claim to consideration at 
the hands of the Postmaster-General either as regards service, 
emolument, pension, gratuity or compensation. It should also be 
noted that, under the provisions of the clause, any member of the 
staff who might be placed upon the permanent establishment of the 
Post Office, would, for superannuation and other purposes, lose the 
benefit of his service with the company. 

“ The result of the clause would be to place every member of the 
staff, which numbers upwards of 13,000, in a position of great doubt 
and anxiety which must of necessity not only militate against the 

and efficient working of the telephone service, but also 
prevent the members of the staff who remain in the service under 
such uncertainty from making ordinary and proper provisions as to 
their future. | 

“Ав the clause now stands, every member of the staff, both 
present and future, is bound to look upon his position as being a 
tem one, and such a state of affairs is not conducive to the 
best qualified and ablest men remaining in or entering the telephone 
service. . . . The result of the labours of the present staff has been 
that, in addition to the payment to H.M.'s Postmaster-General of a 
royalty of 10 per cent. on the gross revenue (the aggregate of such 
royalties amounting to over £1,500,000), satisfactory dividends have 
been paid to the shareholders of the company. ... It does not 
seem just or desirable that a staff which bas achieved this, and in so 
doing has, owing to the special and highly technical nature of the 
business, seriously prejudiced its chances of finding suitable employ- 
ment elsewhere (the telephone service having become a monopoly 


ín the hands of the Postmaster-General), should be harassed by the 
possibility of being thrown over in 1911, or of losing the benefit of 
ite services with the company. 

" Binoe 1896 all members of the staff receiving a salary of £100 
per annum and upwards have contributed 21 per cent. of their 
salaries to a pension fund with a view of making a provision for 
their old age, the company contributing a like amount, and the 
effect of the agreement as it now stands would be to defeat this 
object, whilst at the same time depriving those who are taken into 
the permanent employ of the Postmaster-General of the benefit o 
their service with the company. | 

“It is submitted that the precedent crested by Section 47 of the 
Metropolis Water Act, 1902, should be followed as closely аз the 
circumstances of the case will permit, and that members of the 
company’s staff receiving at the time of purchase a salary of £100 
per annum and upwards, or occupying a post or office which, if 
occupied by them in the permanent Civil Service of the Btate, would 
entitle them to a superannuation allowance, should come within the 
scope of the Superannuation Acts, 1834— 1892, for the purposes of 
superannuation and compensation. | 

"It might be suggested in some quarters that the Postmaster- 
General could be saddled in 1911 with salaries which may bave 
been inflated or created unnecessarily between now and that date. 
This, however, could be met by a list of the existing salaries being 
furnished to the Postmaster-General, and the question whether 
such salaries have been unnecessarily inflated or additional salaries 


created unnecessarily might be left to arbitration. .... 


“The staff do not so mnch desire compensation as continuity of 
service on similar conditions, and would be willing to hand over to 
the Postmaster- General the sums forming their pension fund to deal 
with as he thinks fit, subject to any obligations attaching thereto 
under the terms of the deed creating the fund." 

In the House of Commons on Wednesday some reference was 
made to the above matter. Lord Stanley said that he hoped shortly 
to be able to receivea deputation, The agreement had been signed 


and could not now be modified. It was open to the House to refuse, 


to accept it. | 

Telegraphic Interruptions and Repairs :— 
| Casus, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) ..  .. T „ Aug. 26,1901 .. es 


Dorminica-Martinig ee ee ee өө m 11 TI oe 
Bt. Lucia- Martinique ee ee oe oe ee Mary 198 oe ee 


Cayenne-Pinheiro oe Апа. 1909 „ ee 
Belen Ша (Yemen) Oamaran ee ЕР ө» Ook 23, 1903 өө ee 
arifa Tangier ee ee ee ee s. ee an. ee ee 
Viadivostok-N ee ee se Feb. 9, 1904 ee ee 

Closed { Bon r e 9,1204 . 


amaioa-Colon .. А .. Jan. 5, 1906 
Martinique-Paramaribo «> . April 3, 1906 
LANDLINES, 
Puerto-Barrios oe eo ee ee ee July 28, 1902 ee 
Kertch-Soutehoum ee ee ee ee Sept. 21, 1904 
Bhamo route beyond Tali .. e 05e . . Jan. 15, 1905 
Newfoundland —all places in she interior. Feb. 10, 1905 


Rome - Pera d .. Mar. 22,1905 .. April 1. 


U.S. Panama Cable.—<According to the Revue Elec- 
trique the United States Government decided on December 8th to 
lay а cable between that country and the Isthmus of Panama. "The 
necessary funds have already been voted. The cable is to be of 
American manufacture, provided the price of American manu- 
facturers does not exceed that of foreign manufacturers by more 
than 10 per cent. The rate per word has been fixed at 75 centimes. 
Government and Press messages are to be sent at reduced rates. 


Wireless Telegraphy.—The following coast stations are 
now open day and night for the receipt of telegrams by wireless 
telegraphy from ships at sea, which may be forwarded by the German 
Imperial telegraph system:— Rixhoeft, Marienleuchte Balk, 
Arcona, Heligoland, Cuxhaven, Borkum Lighthouse and Borkum 
Bhoal light ship. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 19th. Surface condenser, &c. See 
“ Official Notices” March 24th. 


Africa.—May 15th. The General Government of French 
West Africa at Dakar, is inviting tenders until May 15th, for the 
establishment of a central electric lighting and power station at 
Dakar. | 

Batley.—April 17th. Tramway reconstruction, per- 
manent way, overhead equipment, cables, conduits, &c. See “ Official 
Notices" March 24th. zs 

Belgium.—April 12th. The supply to the Belgian State 
Railways of materials for eleotric lighting. А copy of the general 
and special conditions may be examined at tbe offices of the Cow- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall 
Btreet, E.C. | 

Bournemouth.—April 20th. Steel poles, everhead line, 
section boxes, &c., for the tran.ways. See Official Notices" to-day. 


Cardiff.—April 17th. Extra high-tension three-phase 
main switchboard, sub-station switchboards, motor-generators, rotary 
converters £c. See Official Notices” to-day. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock, See ' Official Notices Maroh 10th. 


570 


THE ELECTRICAL REVIEW. 


[Vol 56. No. 1,428, Арип, 7, 1905. 


Devonport.—April 18th. Surface condenser with elec- 
trically-driven pumps. See “Official Notices” to-day. 


Dewsbury.— April 17th. Tenders are being invited for 
the relaying and electrical equipment of the steam tramway system 
between Dewsbury and Gomersal :—(1) Permanent way construction 
. and paving; (2) overhead equipment, steel poles &c.; (3) feeder 
cables, conduite and accessories. 


France.—May 14th. Tenders are being invited until 
May 14th, by the municipal authorities of Dax (Landes) for the 
concession for the electric lighting of the town during a period of 
35 years. Tenders are to be sent to La Mairie de Dax чам; 
whence particulars can be obtained. 


Glasgow.—April 17th. Main cables, meters and carbons 
es the Electricity Department for one year. Bee" Official Notices ” 
ay. 


Hull April 17th.  Air-spaced telephone cable for the 
Council. Bee Ж Official Notices " to-day. 


Johannesburg. —April 27th. Switchboards and acces- 
sories for the new direct and oon current power station. See 
Official Notices March 31st. 


Johannesburg. —May 7th. 
pillars, overhead material, _ telescopic ladders, motor tower wagon, 
&o. Bee Official Notices March 17th. 


Le Touquet and Paris Plage.—Offers are invited for 
the electric lighting concession for these two resorts. See our 
“ Official Notices " March 31st. 


Luton.—4April 15th. Plant extensions for the electricity 
works. Bee “Official Notices March 31st. 


Nuneaton.—April 10th. Cables and ios hose for the 
electricity department. See Official Notices” March 31st. 


Penang.—April 18th. А 300-кү. steam dynamo, motor 
generator, balancer, switchboards &., for the Municipal Council. 
See Official Notices March 31st. 


Stockport.—April 26th. One 500-kw. steam-driven 
generator. See Official Notices " to-day. 


Swindon.—April 17th. Electric motors for three years. 
Вее.“ Official Notices" to-day.  . 


Wimbledon.—April 28th.  1,000-kw.  steam-driven 


turbo-alternator with condensing plant, switchgear and pipework. 
See “ Official Notices " to-day. 


CLOSED. 


Barking.—The U.D.C. has accepted the tender of 
Messrs. Babcock & Wilcox, Ltd., for a boiler, feed pump, water 
softener and storage tank at the Electricity Works, at £1,638. 


Bolton.—The Corporation has placed an-order with the 
Key Engineering Oo., Ltd., for Cowan-Andrews remote control 
ves are for its high-tension three-phase extensions, amounting 
to £466 10s. 


Croydon.—The T.C. has accepted the tender of 
Callender's Cable & Construction Oo., Ltd., for the supply of cables 
for the ensuing year, 


Derby.—The following were the tenders received by the 
T.C. for the extension of the electric tramways from the Market 
Head to the Kedleston Road boundary and the connecting link 
between the Upper Dale and Dairy house Road terminus :— 


W. Griffiths & Sons, London (accepted) . 418,689 
A. Krauss & Son, Bristol 18,883 
Brush Electrical Engineering Co, Lia. Loughborough 18,892 
G. F. Tomlinson, Derby i 19,098 
G. Holloway, Wolverhampton vs „ oats .. 19,814 
W. Underwood, Dukintield © 85а, zi oe se 19, "448 


Glasgow.—The Stores бешин of the Tramways 
Department of the T.C. bas recommended for acceptance the 
following offers :— 


Finished brass work, John Stewart & Co., Ltd. 

Cast-iron brackets and enamelled plates, Mr. William Landell. 
KEnainelled collars, Mr. William Landell, 

Chubb's till locks, Do. 

Timepieces, R. Anderson & Co., T.td. 

Springs for Newell brakes, I.. Sterne & Co., Ltd. 

Motors, the Western Motor Co. 

Carting setts, Mr. John Waldie. 

Teak, J. Potter & Co., Ltd. 

Teak and cherry, Messrs. Wylie, Stewart & Marshall. 

Brush gear, controller insulation, gear cases, British Thomson Houston Co. 
Coal conveyor wheels, Mirrlees, Watson & Co. 


Tramway poles, feeder 


Halifax.—The Electricity Committee has accepted the 


following tenders :— 


Callender's Cable & Construction Co., Ltd., for disconnecting boxes, £895. 
E. Allen & Co., Ltd., Sheffield, for the supply and erection of two 20-in. belt 
conveyers for the Electricity Works, for £730. 


Ilford.— The Sunbeam Lamp Co.’s tender for lamps has 


been accepted for the next 12 months. 


Islington.—The Lighting Committee has provisionally - 
accepted the following tenders for annual supplies :— - 


Meters, the British Thomson-Houston Co., Ltd. 
Switches, General Electric Co. 

Carbons, Sloan Electrical Co., Ltd. 

Incandescent lamps, &c., Messrs. H. G. Mayer & Co. 


Leith.—Last week the Tramways Committee opened the 
estimates for the overhead equipment of the tramways and 
remitted them to a sub-committee with powers. 


Poplar.—The Council has confirmed the recommenda- 
tion of its Committee for a marine type boiler as follows :— 


Stirling Boiler Co., ы» 33 оре!) . £1,950 
Babcock & Wilcox. А së Р 2,112 


Rochdale.— Messrs. Bruce Peebles & Co., Ltd., have 
received the order from the Corporation for three 120-xw. motor 
converters on the Peebles-Bragstad-La Cour patent system. 


Shoreditch.—The B.C. has accepted the following 
tenders for annual supplies in connection with the electrical 
undertaking :— 


CABLES AND Sr'npriks.—Messre. Johnson & Phillips, Siemens Bros. & Co., 
Western Electric Co. 


ENGINEERS’ STOREs.— Messrs. Jas. Gibbs & Co., Middleton Bros. 


Stoch port.— The Gas and Electricity Committee has 
accepted the tender of Messra Johnson & Phillips, Old Charlton, 
for supplying and laying feeder and test cables in connection with 
the tramway extension. 


Stoke Newington.—Messrs. Bruce Peebles & Co., Ltd., 


have received the contract for two 120-xw. motor-driven balancers, 


each consisting of a 120-kw. Peebles-Bragstad-La Cour motor con- 
verter. The order also includes seven 50-K w. transformers, switch- 


‚ gear, &c., for stepping down the 10,000- volt primary current. 


Suez Canal Lighting.—The General Electric Co., 
London, have placed an order with Mesars. Peter Brotherhood for an 


engine to drive one of their dynamos in connection with the above 
work. 


Sunderland.—The Corporation Electricity and Lighting 
Committee has accepted the tender of the Phocnix Dynamo Co., 
of Bradford, for the supply of four three-phase motor-generators. 
20 tenders ranging from £2,784 to £5,420 were received. The 
tender 5 the Electrical Oo. for a steam alternator has also been 
accepted. 


Wimbledon.—The Corporation has accepted the tender 
of the Cable Accessories Co. for the supply of fuse boxes and cable 
junction boxes and cable stores for one year. The tender of the 
same company has also been accepted for the supply of fuse boxes, 
servics boxes, and feeder p for one year, by the Swindon 
Corporation. 


` 


"THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


TRR follawing are the orders for next week :— 
Monday, April 10.—' A" Company. 


Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m 


‚ Tuesday, April 11. — gr Company. Recruits' drill, 6 p.m. ; technical instruction, 


" p.m. Medical inspection for recruits and Special Bervice Section, 7 p.m. 
Wednesday, April 12.—Submarine mining class, 6—9 Instruction in 
s Btoking Steam Engine," by Pure у Bunn, 6. m. Examination 


"C" and D" Companies for“ ‚©р 
Thursday, April 18.—"C " Company: 8 “drill, 6 p.m; technical in- 
struction, 7 p.m. 
Friday, April 13.—'* D" Company. Recruits’ drill, 6 p.m. ; technical instruction, 
p.m. 
Saturday, April 11,— Week-end class. 
WiLriip C. Dumn.e, Captain К.Е. 
For O.C.E E.R.E, (V.) 


Municipal Electrical Engineers’ Salaries.—A return 
recently prepared at Bt. Pancras showed the salaries of the chief 
electrical engineers to the Metropolitan municipal undertakings to 
be as follows:—Battersea, £400; Bermondsey, £350; Falham, 
£400, rising £25 annually to £600 (present salary £425) ; ' Hackney, 
£400 to £450 (present salary £450); Hammersmith, £€00 to £700 
(present salary £600); Hampstead, £750; Islington, £600; Poplar, 
£400, and £1 per week for use of his own motor-car; Marylebone, 
£600; St. Pancras, £800; Shoredit zh. £250 to £500 (present salary 
£500); Southwark, £300, rising £25 annually to £400 (present 


Salary £300) ; Stepney, £350 to #600 (present salary £525); 


Woolwich, £500. 
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THE 36,000-VOLT HYDRO- ELECTRIC INSTALLATION 
OF THE CELLINA (ITALY). 


By ENRICO BIONAMI. 


IN every country where coal is scarce and water power 
plentiful, the necessity of utilising to the fullest extent the 
natural resources of its water-falls for the development of 
electrical energy is manifest. Especially is this the case 
in Northern Italy, which is richly endowed with water power, 
and has thereby been enabled to carry on numerous profitable 
industries, Several large installations have been erected during 
recent years, such as those using the water-power of the 
Aniene at Tivoli, that of the Adda at Paderno and Morbegno, 
that of the Ticino at Vizzola and Turbigo, and others, and the 
finishing touch has now been put to a first installation on the 
Cellina to supply electrical energy in the district of Venice.* 
The Cellina is a 
river which start: 
from the Claut at an 
altitude of 2,700 m. 
in the Carnic Alps, 
and the watercourse 
of which of 453 
km., on account of 
ite special geologi- 
cal conditions, can 
deliver, even with 
the lowest water- 
level, about 30,000 
litres per second. 
The works al- 
ready constructed 
have been planned 
80 as to take advan- 
tage as far as possible 


InTBRIOR\ OF THE GENERATING STATION. i 


qf the local formation, which is of an exceptionally favourable 
character. The work of construction was long and diffi ult. as 


A second installation already planned will be able to supply a 
power equal to that of the first. 


MAIN SwitTCHBOARD. 


36,000-vorr LINE AcRoss THE LAGOON 


there was not even а 
path way up the side 
of the mountain, 
which, up to the 
period in question, 
bad been іпасоев- 
Bible ; and one can 
Bafely say that this 
is at present the 
installation which. 
has cost more money 
and labour than any 
other in Italy, and 
even the lives of 
several workmen. 
At the intake a 
dam was constructed 
at the narrowest 
part, where solid 
rock gave strong 
support. This dam, 
which is 14 m. high 
up to the level of 
the water, has a total 
length of 32:68 m. 
At the top the width 
is 4 m., and it remains 
80 down to 3:10 m.; 
then the wall, for a 
depth of 5 m., is 
curved outward, and is 
connected with an 
inclined plane at an 
angle of 384° with 
the horizontal. At 
the level correspond- 
ing to the normal 
level of the river, the 
width is 16 m. This 
dam answefá a double: 
purpose: first to raise the water level at the intake, and 
also by means of an elevation of f 3°50 m. above the 
normal level to create a reser voir of about 800, 000 cb. 


metres for periods of very low water. For feeding the 
F 


“aa "o 
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canal the headworks are divided into two parts. On the right, 
adjoining the intake, is a weir of a length of 11°60 m. On 
the left are cut four openings of 3°17 m. each, with the sill 
3°50 m. below the level of the weir, to act as overflows when 
the water is too plentiful. Four large sluices. regulate the 
overflow, and are operated mechanically by electric motors 
fixed on the bridge which crosses the whole construction. The 
intake proper is formed by two rectangular mouths;2 m. wide 


HIGH-PRESSURE Bus-Bans. 


and 3 m. high, adjustable by sluices. The canal may be 
considered as divided into two parts. The first, partly cut in 
the rock, supported by a series of walls, arches and galleries, 
completed on the river side by a wall with an external slope 
and cemented inside, is a unique piece of work from the intake 
to the opening of the large tunnel, and is 4,328 m. long. 
The great tunnel, which is 1,073 m. long, has the same 
section (4 m. x 2:70 m.) and the same gradient as the 
canal (0°60 m. per km.). It is cut entirely in chalky rock, 
stratified, and consequently permeable to water, which was 
very often met with during the work. After the great 
tunnel comes the outside branch, which may be considered 
as the second part of the canal, but which is not во regular 
in section and gradient as the other part, on account of 
different works which, for various reasons, "ате here, inter- 


STEP-UP TRANSFORMERS. 


posed. This, like the first part, is cut half way on the side 
of the mountain, but under easier conditions than the former, 
and is also supported by an outside wall and cemented inside. 
This branch leads to a small lake of an area of about 
2,400 sq. metres, the object of which is to allow matter 


in suspension to settle down before the water reaches the 


turbines. We have now reached the spot where the water is 


divided between the different generators, There are six large 

enstocks for the main machines, and a seventh which 
is divided into two for the small exciter turbines, and there 
are also two filtering chambers. 

Close to the small village of Malnisio is the main 
machinery building, very spacious and of handsome design. 
It. consists of a central part with two projecting wings 
and an annex on the west side. The east part con- 
tains a workshop for repairs, the. warehouse, the offices 
and living rooms for the engineers and workpeople. The 
central part is occupied entirely by the main machinery 
room, In the west part, in a room opening off the turbine 
room, are the switchboard, switches and lightning arresters, 
and in the annex are the step-up transformers. Except in this 
annex, the whole of the building is three storeys high, but 
the central room occupies the whole height of the building. 
As the turbines discharge water at a level of 281 m., and 
the level in the dam is 339°64, the difference of level or head 
of water is 58°64 m. With а discharge of 20 cubic metreg 
per second representing the minimum of power, there is 
available 15,600 H.P., and at the time of greatest consump- 


HIGH-PRESSURE OIL SwITCHES. 


tion, with the help of the reservoir, 18,900 KH. p., subject, of 
course, to the variation of the head of water. 

To utilise this power, inward flow reaction turbines are 
used with a single wheel and horizontal shaft, and two 
lateral discharges, one on each side for the large turbines, 
and a single discharge for the smaller ones used for the 
exciters ; they were manufactured by Messrs. Riva & Monneret, 
of Milan. The large ones are connected each with its own 
independent tube. For the present only four are installed, 
but eventually there will be six of them, one being & spare. 
Each turbine will take 4,500 litres of water per second, and 
will develop on the shaft 2,600 H.P., at 315 rpm. The 
turbines for the exciters, smaller but similar in construction 
to the others, are three in number, and each develops 200 н.р, 
at 500 r.p.m. The large turbines are connected direct 
by means of rigid couplings to three-phase alternators 
of corresponding power, manufactured by Messrs. Brown, 
Boveri & Co., of Baden (Switzerland), who have supplied 
the whole of the electrical plant. 

These alternators are of the usual type, with fixed armature 
and rotating field. The magnet wheel, which is a solid piecé 
of steel, carries 16 alternate poles, with the usual winding 
and polar extension pieces screwed on. The armature core is 
provided with four closed slots for each coil. The exciting 
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current can beso adjusted so as to gradually vary the voltage 
at the terminals from 3,600 to 4,800 volts. The commercial 
efficiency at full inductive load is 95 per cent. The fall of 
potential between no load and full load, with the usual speed 
and exciting current, is 5 per cent. of the normal voltage 
with non-inductive load, and 16 per cent. of the normal volt- 
age with inductive load. Increase of temperature for 
continuous running, 40? C. in the iron and 45? C. in the 
copper. Overload allowable for three hours, 25 per cent. 
The insulation between the windings and the frame was 


ALTERNATOR FIELD RHEOSTATS. 


tested at 7,000 volta. The alternator is very strongly built, 
and rests on a cast-iron base which carries the two pedestals. 
These are of ample dimensions, with swivel bearings and 
lubricating rings, and means to cool the oil when necessary 
by running water. | 

The direct current for exciting the fields of the alternators 
is provided by dynamos driven by the three small turbines. 


SwITCHGEAR IN THE SUB-STATION AT VENICE. 


The exciters, directly-coupled by means of rigid couplings 
to their respective turbines, work at 500 r.p.m., and take 
200 H.P. each, generating current at 200 volts, They are 
shunt wound, with six poles and drum armature, and wide 
commutator with carbon brushes, The commercial efficiency 
of the exciters at full load is 98 per cent. | 


For the step-up transformers the single-phase type has 
been preferred to the three-phase type, as is customary in 
the case of large units to limit as much as possible the 
damage and the cost of repairs in case of accident, and also 
in view of the advantage of getting higher voltage when 


INSTRUMENT TRANSFORMERS AND GENEBATOR SWITOHHES. 
necessary by altering the connections from ‘the mesh to the 
star system. à | M 

The power of the transformers has been determinéd by the 
capacity of the line they have to feed. As, when the instal- 
lation is completed, the line will consist of four groups. of 
three conductors, and will have to carry 12,000 Kw., each 
transformer has been designed for a capacity of 1,000 KW., 
so that each group of three transformers will have to 
feed a group of three wires. In normal conditions each 
group of transformers wiil be connected with a given group 
of wires, without any connection in parallel on the high- 
tension side with the other groups, so that in case of a 


Hie@Hu-PREssURE Bus-Bars IN SUB-STATION. 


lightning discharge on the line, only the transformers con- 
nected with that particular line will be affected. | 

When the installation is completed, the working trans- 
formers will be 12 in number, and a fifth group of three 
transformers will be held in reserve, ready to take the place 
of any of the othér groups. 
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The transformers are made with three vertical cores, 
with alternate windings round the central one. Their 
ratio is 7˙5 to 1, so that the secondary voltage will be 30,000 
volts for a primary voltage of 4,000 volts, and will go up to 
36,000 volts for the maximum primary voltage of 4,800 
volts. The commercial efficiency of the transformers has 
been guaranteed at 98 per cent. with power-factor unity. The 
insulation between the windings and the frame has been 
tested at 7,000 and 45,000 volts respectively. 

The alternators are 
connected separately to a 
system of collecting bus- 8 
bars in the shape of 
a closed ring, divided 
into multiple sections by 
means of knife switches. 
The ring of collecting 
bars is in turn connected 
with the yarious groups 
of transformers, so that 
it may be considered 
as divided into two parts ; 
in one the energy comes 
in, and in the other it 
goes out, and between the 
two are placed the inte- 
grating wattmeters. 

The groups of working 
transformers (two at 
present, and four when the plant is complete) are connected 
direct to the lines through lightning arresters, while the spare 
group is connected to a system of auxiliary bars. These can be 
used also to put the transformers in parallel on the high tension 
side, if required. The switches all work in oil; those 
for medium voltage (4,000 to 4,800 volte) are double-break 
switches, enclosed in а box; those for very high tension 
(30,000 to 36,000 volts) аге with sextuple break, enclosed 
in three separate boxes full of oil, one for each phase. 
All the switches are worked from a distance by means of 
levers, and can be opened or clo:ed by hand by the switch- 
board attendant. However, automatic circuit-breakers open 
the circuit directly the current going through them reaches 
8 pre-arranged limit. | 

Immediately next to the out-going line are the light- 
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EXTERIOR OF THE SUB-STATION AT VENICE. 


aud the 200-volt circuits for the exciters. These conduits 
kept well apart, go to one end of the building, and passing to 
the floor above reach a place under the platform of the 
switchboard, of which we give a view on p. 571. The 
board is divided into two distinct parts, one for the direct 
current with switches, collecting bars and rheostats for 
the field circuit of the alternators, all worked from the 
upper platform, and the other for the 4,000-volt three-phase 
current, where for each alternator there isa masonry partition 
divided into two parte, 
the lower one for the 
automatic switch worked 
from the upper platform, 
and the upper one for 
the measuring trans- 
formers for the instru- 
ments on the board (see 
p. 573). Atthesame spot 
are found in similar par- 
titions the — automatic 
switches and the 
measuring transformers 
for the circuits connect- 
ing the collecting bars 
and the transformers. 

The next room, 
situated on the same 
floor, is exclusively used 
for the rings of collecting 
bars, which are fitted up along the walls and the ceiling and 
separated by slabs of reinforced concrete. 

The conductors connecting the rings with the transformers, 
after going to the switches in the next room, go down to the 
lower floor of the tunnels, and, grouped three together, go 
through a passage round the room where the transformers are 
in the annex next to the main building. In a similar pas- 
sage, above the previous one, are the 36,000-volt conductors, 
which reach the level of the platform of the switchboard 
close to the high-tension switches, which control the spare 
transformers. There is room for 13 36,000-volt switches 
(four of which are automatic) which will be necessary when 
the installation is complete. 

The whole complicated installation is worked and controlled 
from the platform of the switchboard, which is at one end of 
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VIEWS оғ THE OBRLIKON-BERTRAND RETORT-CHARGING MACHINE (see р. 575).! 


ning arresters, of the Wurtz type, with four self-induction 
coils and with four ways to earth by means of the usual series 
of non-arcing metal cylinders. But before reaching the 
Wurtz arresters, any discharge could find its way to earth 
through a double-horn lightning arrester, and also through a 
Gola arrester. 

As explained before, the large and small turbines, the 
alternators and the exciters are in the central room. Below, 
in large tunnels, are the conduitszfor the 4,000-volt circuits 


the room, at a height sufficient to afford a good view all round. 
On this platform there is a central board, a table for work- 
ing the switches, and two lateral boards. The central 
board carries the instruments in connection with the alter- 
nators (ammeters, voltmeters, wattmeters and relays for 
the automatic switches) and the instruments between the 
two halves of the bus-bars (ammeters and integrating watt- 
meters). The working table carries the small hand wheels 
to work the switches and the rheostats for the field circuit, 
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the ammeters and exciting switches, the voltmeters and 
the lamps for phase-indicators. | 

For the present there are seven main switches, two of 
which are automatic. After going through these and the 
transformers for the ammeters, the conductors go to the 
floor above, where are located the six rows of lightning 
arresters, and go out overhead by a double row of poles 
to Venice, 
. finished, and is shown in some our illustrations. 


NEW ELECTRICAL MACHINE FOR 
CHARGING GAS RETORTS. 


In spite of the efforts which have been made to devise a . 


satisfactory machine for charging and discharging gas 
retorts, the difficulty has hitherto remained that in most 
cases one machine is required for charging and a different 
one fordischarging. To overcome this inconvenience the 
apparatus illustrated on p. 574 has been constructed 
to fulfil both functions at once. The charging implement 


consists of a ladle which, during its entry into the retort, © 


discharges the coke, and, in its withdrawal, lets fall into the 
retort the fresh charge of coal. The essential feature of 
the Oerlikon-Bertrand patent machine is to make the ladle 


in two distinct parte, which are movable with respect to 


one another. The machine was made at the Oerlikon Co.'s 
works, and has been installed at a gas works in Lille, where 
it serves a battery of five furnaces with 11 retorts each, 
3°5 m. in length and arranged in four banks. Thus the 
machine has to deal with a range of 15 retorts at 
each operation; the whole process of charging, dis- 
charging, and moving from one retort to another octu- 
pies a period of 25 to 27 min. for the row of 15. 
Each charge consists of about 170 kg. of coal (a quantity 
which can be varied to suit requirements). The various 
motions are performed at the following speeds :—Oharging 
and discharging, 10 m. per minute; rising, 2m.; and 
traversing, 20 m. per minute. The weight of the ladle is 
from 160 to 190 kg., and the coal bunkers contain 3,000 kg. 
Each motion is actuated by a separate motor. 

The first movement of the ladle pushes the coke out of 
the other end of the retort, which is of the type with both 
ends open. The shield on the end of the ladle is hinged, so 
that it can be withdrawn without interfering with the 
charge. The ladle is filled from two bunkers carried on the 
machine. | 

The motor which controls the ladle drives by wormgear 
and pinions either a chain attached to the bottom ef the 
ladle, or a drum which winds up a cable attached to the 
frame ; when the mechanism has once been started to insert 
_or withdraw the ladle, it continues in operation until the 
process is completed, when it automatically stops. When 
the ladle is right home in the retort, the frame is locked ; 
the bottom of the ladle is then withdrawn, leaving the coal 
which it contained in the retort ; at the end of ita travel the 
bottom unlocks the frame, and the latter is then automati- 
cally drawn out in turn. The complete operation occupies 
60 seconds. The ladle is refilled by valves in the bottom of 
_ the bunkers. TM | 

For the vertical movement, the whole of the charging 
mechanism, platform and bunkers are suspended from four 
chains, which are driven through sprocket wheels by a motor. 
When lowering the gear, the motor is caused to generate 
electricity to control the speed, and a brake interconnected 
with the electrical circuits is provided, by means of which 


very accurate adjustments can be made to suit the positions 


of the retorts. 
struction. 

All the motors drive through worm gear, which is a 
speciality of the Oerlikon Works. The controllers of the 
various motions are brought together on the driver's plat- 
form in a single casing, and are of stout construction. 

The machine is obviously suitable for use only where the 
retorts are open at both ends, but certain advantages are 
claimed for this construction. LM E 


The traversing gear is of ordinary con- 


The sub-station in that city is already quite 


Wednesday, April.12th.—A€. 7:80 p.m. 


 . consideration of the Board of e. 


FORTHCOMING EVENTS. 


. Yo-day's Arrangemonts.—At 7 p.m. I. E. E. (Manchester Students). Annu 


general meeting at the Salford Royal Technical Institute. аца! 


tric Cranes,” rt Jenníson. ; . | 
At 9 p.m. Royal Institution. American Indastry,” by Mr. Alfred 
Moseley, C.M.G. 


Saturday, April Sth.—At 2 p.m. North of England Institute of Mining and 
Mechanical Engineers. Meeting. . 
At 7.80 p.m. Birmingham and District Eleotrio Club. Lightning 
Conductors," by Mr. W. Н. Whitehouse. 
Monday, il 10th.—At 8 p.m.’ Institution of Civil Engineers. Special 
eeting. The thirteenth ‘‘James Forrest” lectura, by Col. R. 
Crompton, C. B., on“ Unsolved Problems in Electrical Engineering.“ 
I. M. E. (Graduates). Commercial Vehicles Propelled by Internal 
Combustion Engines.“ ; . 
At 8 p.m. I. O. E. 
Crompton on Unsolved Problems in Electrical Engineering.“ 
Tuesday, April llth.—At 7.80 p.m. I.E.E. (Manchester) Annual General: 
! feeling. " Labour-Saving Formule," by Mr. Julius Frith. 
At вра I. E. E. (Glasgow). Reply to discussion on “ Earthing,” by 
r. W. W. Lackie. Fittinge,“ by Mr. Harold Watson. 
I. E. E. (Birminghham). The кадау 
Current Brake for Motor Testing," Ьу Messrs, D. К. Morris ап 
G. A. Lister. i 
At 7.80 p.m. Association of Engineers-in-Charge. “ Lubricating Oils,” 
. by Messrs. J. H. Coste and E. T. Selbourn. | 
At 7.50 pm. I. E. E. (students). Some Notes on the Measurement of 
Resistance, by Mr. A. Cunnington. 


Thursday, Арі, 18th.—At 8 p.m. I. E. E. The Alternating Series Motor,” 


r. F. Creedy. Address to the Joint Meeting at St. Louis, 
by Mr. B. J. Arnold, A. I. E. E., to be discnssed. 
Leeds Association of Engineers. Annual Meeting. 
I.M.E. Anniversary Dinner at the Hotel Cecil. 


of Boiler Furnaces,” by Mr. D. B. M n. 
At8 p.m. Physical Society. ''The Determination of the Moment of 


Saturday, April 15th.—At 10.15 &.m. (At gates of works.) I.E.E. (Manchester 
0 Visit to the Peel Works, Salford, of the General Electric 


NOTES. 


7 


The Manchester Corporation Electric Main Case.— 
Bir Thos. Dewar asked the Secretary to the Board of Trade, the 
other day, whether his attention had been called to & recent action 
against the Corporation of Manchester in which the plaintiffs suc- 
ceeded in recovering damages for losses sustained through а fire 
caused by an explosion in one of the Corporation's electrical mains ; 
and, seeing that the plaintiffs based their claim on the ground that 
the linking-up system laid down in the streets of Manchester 
caused a difficulty in localising leakage and constituted a public 
danger, asked whether this system was generally adopted in 
London, and whether any improved system had received the 
Mr. Bonar Law, in reply, 
said the attention of the Board of Trade had been called to the 
action. An improved system in which the mains were separated 


into sections connected by suitable fuses, and whereby the difficulty 


in localising leakage and consequent risk were much reduced, had 
received the consideration of the Board of Trade, and had been 
adopted in all undertakings established during the last two years 
in London and elsewhere. He also understood that the improved 
system had been applied voluntarily to many existing undertakings 


. in London. 


London County Council.—At the meeting on 28th ult., 
the Finance Committee reported that the balance of the tramway 
renewals reserve fund amounted to £31,570, of which £25,032 was 
invested in the purchase of £26,010 of 3 per cent. London Courity 
Consolidated Stock. At the suggestion of the Committee, it was 


` decided to invest a farther sum of £6,500 in a similar manner. 


It was resolved to grant а loan of £7,306 to the Battersea Borough 
Oouncil for electric lighting maine, and to advance £5,370 to the 


St. Pancras Council for works and meters. | | 


The Parliamentary Committee presented а report in reference to 
the recent conference, which was mentioned in a recent issue of the 
Review, of local authorities which adopted a resolution that the 
electricity supply Bills before Parliament should be opposed on 

reamble. The conference was adjourned until the House of 
rds Committee on the Bills had given a decision. In the 
meantime, the Parliamentary Committee stated that notes of the 
roceedings at the conference had been printed, and copies would 
supplied by the Clerk of the Council to members who desired to 
have them. 

The Highways Committee reported having had under considera- 
tion the question of the effect upon the tramway work of the 
omission, among other clauses, from the London Building Acts 
(Amendment) Bill of the present session of those relating to the 
cubical extent of buildings and the widening of thoroughfares on 
the’ payment of compensation. The former question was of great 
importance in regard to the erection of buildings for dealing with 
the operation of a large electric tramway system, while tbe other 
clauses would have been of the utmost use in enabling vhe Council 
to develop more rapidly the locomotion system in London, It was 
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hoped that the proposals would be again put forward in the session 
of 1906, and the Improvements Committee concurred in this 
expression of opinion. The Highways Committee asked the 


Council to sanction an expenditure of £150 to enable the chief 


tramway officer to pay a visit to the United States in order to 
inspect the arrangements in operation for dealing with through 
services and the methods of conduit cleaning in New York. 

The Council postponed for а week the consideration of a report 
recommending an expenditure of £351,900 for the construction on 
the conduit system of authorised tramweys in Defoe Road, Garratt 
Lane, South Street, Red Lion Street and York Road, and for the 
reconstruction on the same system of the lines from North Street, 
Wandsworth, along York Road, Battersea Park Road, Nine Elms 
Lane and Albert Embankment. to Westminster Bridge and 


along Lambeth Road to St. George's Circus, and in addition the 


tramways from Clapham Junction along Falcon Road to York Road. 
In the course of а report on the subject the Finance Committee 

"Bome widenings, estimated at £77,650 net, of which it is 
assumed that the tramways account will bear one-third, are con- 
sidered desirable at two or three points on the part of the South 
London lines included in the scheme, bnt it is not proposed to delay 
the reconstruction for these. The estimate now submitted does 


not include the cost of buildings for car-shed and sub-stations, and 


estimates for these will be submitted when ready. Their oost is 
estimated approximately at £57,375. They will not, however, be 


' used exclusively for the lines in question. The Highways Com- 


mittee recommend the adoption of the underground conduit system 
of electrical traction, and the estimated results of working, includ- 
ing in the capital charges a proper proportion of the cost of car-shed 
and sub-stations, show an annual deficiency of £6,138, decreasing 
by about £667 a year as the debt is paid off. The opening of these 
lines would no doubt lead also to increased traffic on existing 
lines, particularly the Tooting lines, but no figures can be given 
that could be at all relied upon. In arriving at the estimated results of 
the working of these lines, provision is made for payment of interest 
and sinking fund charges, £4,000 a year, on a oe of the 
cost of acquiring the tramways of the South don Co., also 
£4,618 a year in respect of the cost of street widenings. Provision 
is aleo included of £8,486 a year in respect of renewals, calculated 
at 1d. a car- mile estimated to be ran. 

In considering these estimated financial resulte, the results now 
being obtained by horse traction from the section of the South 
London lines included in the present scheme should be taken into 
account, and we are informed that these lines are now being worked 
at а loss. We аге unable fo say what the loss is on the part of the 
getem which it is now proposed to reconstruct, but we are informed 

hat on the South London system as a whole the deficiency on 
working, before paying interest and sinking fund charges in the 
year 1904-5, has been about £3,500. | | 

The reconstruction of the Battersea Park Road line may prejudici- 
ally affect the Wandsworth Road line, which runs roughly parallel 


to, and a short distance to the south of, the Battersea Park Road 


line The Wandsworth Road line would still have to be worked 
as а horse line, and the reconstruction of it is rendered difficult by 
the fact that the line is to a great extent single line only, and the 
streets need a good deal of widening to enable a satisfactory electric 
line to be laid. 

. “The Council will note the fact that although this reconstruc- 
tion involves а large outlay of money, it is not expected to result 
in any surplus after the debt charges have been met, at any rate, for 
some years to come." 

The proposal of the Highways Committee was discussed for an 
hour and a half at the meeting on the 4th inst. An amendment to 
refer the recommendation back to the Committee was defeated on 
а division by 87 votes to 15, and the Council then sanctioned the 
execution of the scheme. | 

The Improvements Committee reported that the Underground 


` Electric Railways Oo. of London had now agreed to terms, whereby 


the company sbould be permitted to at once with the con- 


struction of that portion of the lines authorised by the Great 


Northern and Strand Railway Act and the Brompton and Piccadilly 
Circus Railway Act, as would be built ander the new street known 
as Kingsway. | 

At a meeting of the Council on Tuesday last, it was decided to 
lend £11,083 to the Hackney Borough Council for extensions of the 
electricity undertaking and for street lighting. 

The General Purposes Committee reported that the Fire Brigade 
Committee had drawn attention to the question of the terms of pay- 
ment in contracts for electric light installations at fire stations. It 
appeared that for several years past payment had been made at the 
rate of 80 per cent. of the contract price on the completion of the 
work, and the balance of 20 per cent. at the expiration of the period 
of maintenance, but in order to comply with the Standing Order 
relating to retention moneys in contracts not exceeding 


. £100,000, the balance piyable at the end of the period of 


maintenance should be only 5 per cent. of the contract 
sum. The Fire Brigade Committee were advised that 
it was very desirable, ав the amount involved in such contracte 
was very small, that the terms of payment should be those in force 
hitherto—namely, 86 per cent. of the contract price (less extras) on 
completion of the work, and the balance at the termination of the 
maintenance period. The General Purposes Committee concurred 
in the suggestion, but they thought it undesirable $o limit the 
application of the standing order to installations at fire stations. 
They had therefore prepared an amendment of the fourth para- 
graph of the standing order so as to render it applicable to electric 
ligbtir g installations generally. On the recommendation of the 
Committee, the Council resolved that payments should be made in 
the future as fokows—80 per cent. of the contract price (less 


in extenso. Mr. Pope 


extras) on the completion of the work; the balance after the 
Spron of the proscribed period of maintenance. 
у The Council voted an expenditure of 2150. for travelling and 
other out-of- expenses to be incurred by the chief officer of 
tramways in inspecting the electric tramways in operation in New 
York and other American cities. | | 

The Housing Committee stated that by arrangement with the- 
County of London Electric Supply Oo., the 260 cottages on 
Bection A of the Totterdown Fields estate were supplied with elec- 
tric light on the automatic prepsyment system at the rate of 1d. for 
six hours’ 8-0.P. light. As the company were willing to enter into 
a similar arrangement for lighting the cottages on Section B, the 
Committee proposed that the necessary facilities should be afforded 
for the work to be carried out. 


South African Notes.—SwAziLAND.—In connection 
with the opening up of the Mbabane tin mines, a new dredger is to 
be provided which will be worked by electrical power derived from 
fixed power plants at convenient spots on the Mbabane River. 

Before the S wasiland Concessions Commission, sitting at Mbabane, 


‚Мт. Natb. Н. Coben, for the registered owners, appeared in support 


of their claim for expropriation of the monopoly under Clause 12 
of the Swasiland Administrative Proclamation, 1904. This was a 
concession for the sole and exclusive right of using electricity as a 
motive power. 16 had previously included the rights to a mono- 
poly over telegraphs and telephones, but this part of the concession 
had been acquired in 1898 by the Transvaal Government. Aftera 
lengthy argument, Mr. Cohen referred to the value of the concession, 
pointing out that the telegraph rights bad been sold for £7,000, and 
said that Swasiland, being a young country, was full of possibilities 


for electric motive power and electrio light. The hearing terminated 


without any definite sum being fixed as the amount claimed for 
compensation. 


Ben Trovato.—From the Wisconsin Engineer of March 
last, in an article on Patent Law,” we cull the following jokes. 
The first is credited to Mr. Stephen D. Field. Oae of his inven- 
tions was a neutral relay in which the tongue was arranged so as to 
make and break contacts upon two sides, as it was attracted to one 
side or the other by the electromagnets between which the arma- 
ture was placed. Mr. Field, in putting his application for а patent 
into the Patent Oflice, ohristened it an Expert Relay.” This 
appellation rather puzzled the examiner, and he wrote asking why 
this relay was given this peculiar name. Mr. Field replied “I call 


my relay an Expert Belay because it has a tongue which is adapted 


to lie on either side with equal facility, according to iunflaence 
brought to bear upon it.“ The second related to au argument before 
the Court in an important case, in which counsel for the defendant 
made a fierce attack npon experts and inventors, beginning as far 
back as Galiléo and condemning the whole tribe as tricksters and 
charlatans. When counsel for complainant replied, he referred to 
the wholesale massacre of scientific reputations which had been 
accomplished by his adversary, sayiog that, figuratively, the Court- 
room was knee-deep ía the blood of slaughtered reputations. He 
knew, he said, of only one case in recorded history where there had 
been such desperate havoc and destruction, and that was in the case 
of the slaughter of the Philistines, which, strange to say, was 
accomplished by the same weapon. 


Railway Monopoly on Land and Sea.—We have 
received a lengthy circular letter on this subject from Mr. J. B. 
Pope, chairman of the Denaby and Cadeby Main Collieries, which, 
unfortunately, the limitations of our space prevent us from inserting 
points out the evils inseparable from railway 
monopolies on land, and protests with vigour against the granting 
of powers by Perliament, which enable railway companies to run 
steamships between British and Continental ports, thus setting up 
competition of the most ruinous character with existing shippiog 
companies. The first step in this direction was taken by the 
Lancashire and Yorkshire Co. last year, and now the North- 
Eastern Co. is following the same path. Mr. Pope maintains that 
the inevitable result of the extension of sach privileges will be the 
extinction of the legimate enterprise of the shipping companies, and 
the downfall of British trade. 


Inventors and Patent Agents.—We have received an 
interesting letter on the subject of Patent Agents, for which we 
cannot spare space, but we give the following extracts there- 
from :— 

"A Bill has just been introduced into Parliament which, if 
passed, will deprive inventors of their right to employ as agente 
any persons who, from their special knowledge in engineering, 
electricity, chemistry or other sciences, are able to afford them the 
assistance they may require in preparing their applications for 
patents. | 

" The next step will undoubtedly be to prevent inventors com- 
municating with the Patent Office at all, except through registered 
agents, and on the precise terms those agents would then be in a 
poron to dictate to the hapless individuals thus placed in their 
clutches. 

"In reference to the judgement of the Obartered Institute of 
Patent Agents as to who ought, and who onght not, to be allowed to 
practice, I find in а Government Report that out of six names 
which they brought to the notice of the Board of Trade as proper 
to be removed from the Register, only one was so removed. 

* Further, the Board of Trade actually allowed persons to be 
registered, notwithstanding the decision of the Institute that those 
persons were not fit to go on tbe Register. 

"Ot the 254 registered agents, 160 have not passed a qualifying 
examination, and of this 160 as many as 101, or ever 68 per cent, 
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are Chartered Agents, who apparently look on themselves as the 
cream of the profession. 

It appears also that Chartered Agents are recommended not to 
charge less than five guineas for provisional protection. Inventors 
will therefore know what to ex if the whole of the business falls 
into the hands of Chartered Patent Agents. 

“ Referring again to the above-mentioned Government Report, I 
find a Chartered Patent Agent sayiug that the state of things was 
worse under registration than it was five years earlier, when no one 
was registered, and ‘the profession was only too rightly looked on 
by some as a den of thieves.’ 

“ After this, I was not surprised to find the following words in the 
Report of the Parliamentary Committee :— 

The Committee concur in the opinion expressed by the Com- 
mittees of 1865 and 1866, and consider that, while it is desirable 
that tbere should be a roll of duly qualified agents practising at the 
Patent Office, there shonld be no regulation which would prevent 
solicitora, or other professional men, from trantacting business at the 
Patent Office, or compel the inventor to employ any particular class 
of agent, or any sgent at all.’ | 

“Sach being the position, it is surely time inventors organised 
themselves, and I am prepared to receive the names of all inventors 
who are willing to join & National Association to look after their 
general intereste, and to resist legislation tending to deprive them 
of any of their rights." 

The letter is signed by Mr. C. Crossley, of 9, Zenobia Mansions, 
W. There is no doubt that the title of " Patent Agent" has often 
been arrogated to themselves by incompetent and unscrupulous 
poron and we regard the right of direct access to the Patent 

as of immense importance to the inventor of small means. 


The Telephone Exchange Fire.—The City of London 
Ooroner, Dr. F. J. Waldo, held an inquiry on Tuesday at the City 
mortuary, under the City Fires Inquest Act, with reference to the 
fires which occurred simultaneously at the premises of the National 
Telephone Oo. in Oxford Court, Cannon Street, and Mansion House 
Chambers, Queen Victoria Street. From the Times we gather that 
the Coroner, in opening the proceedings, said that the building 
known as Mansion House Chambers was a huge one, and contained 
some 550 offices, eo he was informed. It was, in fact, quite a rabbit- 
warren. In the upper floors of this building, which was four storeys 
high, the Telephone Co. had their Bank exchange. The fire, which 


broke out at two o'clock on the morning of February 28tb, 


destróyed two little wooden structures on tbe roof, which 
were known as the test room. In the switch room imme- 
diately bebind the test room some 90 women telephone 
operators and 10 male exchange inspectors were engaged during the 
day. At night four male operators only were engaged there. The 
fire at the Oxford Court premises of the company broke out in the 
telephone distributing room on the topmost floor, where reside the 
housekeeper and his wife. The distributing room was closed at the 
time, and was seldom used except for the purpose of inspection or 
repairs. The origin of the fire had been traced to a cause the 
location of which lay outside his jurisdiction. It appeared from 
what ke had been informed that some electrical work was in the 
course of execution on the inner circle of the District Railway which 
rendered necessary some alterations in the telephone wires in the 
tunnels. Some tests were being conducted on the railway early on 
the morning in question, and the conductor rails were charged. One 
of the telephone cables came into contact with the live rail, an arc 
occurred, the lead sheathing was melted off the cable, and the 
wires came into contact with the rail, The telephone wires, used 
to ing only a voltage of 22 or 24 volts, received the current at 
600 volts from the rail. That current was carried to the test room 
of the Bank Exchange and the cable room, and caused fires at both 
s. He (the coroner) investigated the case, and came to the 
conclasion that no public inquiry was needed, but he hoped that an 
inquiry would be made by one of the electrical inspectors of the 
Board of Trade. Within the last week, however, several members 
of the City Corporation asked him to hold an inquiry. Thereupon 
he communicated with the Board of Trade, and had received a 
reply from Lord Salisbury that the fire mu appear to be a 
matter in regard to which the Board of Trade had any power to 
order an inquiry." He had decided, therefore, to hold an 
inquest. 
The jury afterwards spent some time in viewing the gite of the 
fire, and the inquiry was adjourned. 


! 
Appointments Vacant.—The Yorkshire Electric Power 
Co. invites applications for junior assistants (£26 first year, £52 for 
the second); assistant lecturer for Swindon (£152); station super- 
intendent for Belfast (£4). l 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Пыл Rusia 8 


Central Station Engineers.—Mr. C. М. Shaw, the 
late electrical engineer at Wakefield, was, on 31st ult., presented 
by the Mayor, on behalf of himself and the Corporation officials, with 
a complete set of the works of Charles Dickens, in recognition of 
the esteem which he has gained during the time be has been with 
the Corporation. Oa 17th ult. Mr. Shaw was presented by the 
whole of the works staff with a marble timepiece, as a souvenir of 
bis three years as chief of the works. 

"Mr. W. H. MILLER, who bas for the past eight years held posts 


at the Belfast Electricity Works, has been finally selected for the 
approval of the General Purposes Committee of the Wakefleld Cor- 
poration for the post of first assistant electrical engineer. 

Mr. J. Mantis BrarB, resident electrical engineer at Acton, 
notifies that his department has now been removed, and he asks 
that all communications in future should be addressed to him at the 
Electricity Department, Gothic Villa, Mill Hill Grove, Acton, W. 

Mr. A. V. WARDBOP, the new electrical engineer of the Elland 
District Council, has been presented with a handsome clock, suitably 
inscribed, by his former colleagues under the York Corporation. 

Bermondsey Borough Council elected, on Tuesday night, a chief 
electrical engineer. There were 65 candidates, and of these three 
were selected by the Lighting Committes to go before the Council, 
as follows: — Mr. NEVILLE APPELBER, electric lighting and tramway 
engineer, Ashton-under-Lyne Corporation; Mr. W. E. G. HERNAN, 
borough electrical engineer and tramway mansger, Bonthend-on- 
Ses; and Mr. Joan B. MirrCERELL, borough electrical engineer, Wool- 
wich. The voting on the first round was—Mr. Appelbee, 26; Mr. 
Heenan, 31; Mr. Mitchell, 6. On the second round the voting 
was—Mr. Heenan (elected), 25; Mr. Appelbee, 23. Mr. Heenan, 
M. I. E. E., before he went to Southend, where he has been for the 
last three years, was chief engineer for eigbt years, and previoualy 
assistant engineer for two years, to the Northampton Electric Light 
and Power Co. 

Mr. S. C. F. MiroHELL, of Hampton Wick, recently in the 
employ of Messrs. Christian & Phipps, has been appointed resi- 
dent electrician at the Burghill County and City Asylam, near 
Hereford. There were over 250 applicante who applied in response 
to the advertisement which appeared in our issue of 10th ult. 
Unsuccessful candidates are asked to accept this intimation of the 
result. 


Tramway Officials,—The Tramways and Electricity 
Committee of Keighley Corporation has recommended that: the 
management and control of the tramway cat-shed, cars, and elec- 
trical equipment be placed in the hands of the tramways traffic 
manager in future. | 

The Glasgow Tramways Committee of the Т.С. has agreed to 
recommend the Corporation to make the following changes in the 
staff, consequent on the appointment of Mr. James Dalrymple as 
general manager, and the resignationsof Mr. C. A. King, permanent 
way engineer, and Mr. Matthew A. Bell, accountant:—Mr. John 
Ferguson, chief mechanical engineer, to be appointed chief engi- 
neer, and, in addition to his duties, to be responsible for the whole of 
the work formerly carried out by Mr. King; Mr. James N. Wilson, 
general manager's secretary, to be appointed secretary to the depart- 
ment; Mr. Robert F. Smith, cashier, to be appointed accountant 
to the department, in room of Mr. Bell resigned; Mr. William 
Bmeaton, chief purchasing clerk, to be appointed cashier, in room 
of Mr. Smith; and Mr. А. C. Macdougall, chief storekeeper, to be 
appointed chief purchasing clerk, in the room of Mr. Smeaton. The 
Committee also proposes to increase the salaries of the following 
members of the staff:—Mr. L. Mackinnon, traffic superintendent, 
from £400 to £550; Mr. John Ferguson, chief engineer, from £400 
to £550; Mr. Ernest T. Goslin, electrical engineer, from £350 to 


£450; Mr. James N. Wilson, seoretary, from £225 to £300; Mr. 


Robert F. Smith, accountant, from £160 to £200; Mr. William 
Smeaton, casbier, from £155 to £200; Mr. George London, civil 
engineer, from £156 to £200; and Mr. James Grieson, civil engi- 
neer, from £150 to £200. The total annual saving to the Corpora- 
tion by this arrangement will amount to £886. 

Yesterday the Glasgow Corporstion granted leave of absenoe to 
Mr. DALRYMPLE, tramways manager, to go to Ohicago to assist in 
municipalising the tramway system of that city. 


General.— Electrical men have been studying the papers 
anxiously from day to day this week, to ascertain the course of Lord 
KeEtvin's illness. His Lordship, who underwent a serious opera- 
tion on Thursday last week, has, we are glad to note from the daily 
bulletins, made most satisfactory progress. Repeated inquiries 
have been made by the King and the Prince and Princess of Wales. 
Lord Kelvin is the object of admiration and affection among multi- 
tudes of.scientists, engineers and students, in all parts of the 
world, and the announcement of his illness has naturally excited 
wide-spread sympathy. All join in the profound hope that Lord 
Kelvin may be completely restored, and that—his 82 years notwith- 
standing—he may be spared many years yet to labour in the cause 
of science. H 

Mr. Puya SakDISENIE has been appointed Director-General of 
Posta and Telegraphs in Siam vice Mr. Phra Praisanie. | 

Mr. R. Н. Воноғікгр has been appointed by Messrs. Ferranti, 
Ltd., to represent them in the southern half of Great Britain. 

Mr. H. W. WARDE, manager of the Glasgow branch of the General 
Blectric Oo., Ltd., has recovered from his accident in the railway 
collision at Glasgow а few months ago. Не has now returned to 
business after an absence of about six months. 

Mr. R. B. H. Craaa, A. I. E. E., late of the Central London Rail- 
way, has been appointed assistant engineer on the staff of Mr. J. К. 
Robinson, agent for the American Westinghouse Co.,at Iquique, 
Chili, South America. — 

Mr. PiuRRE DE Bzaray, tbe Director-General of Posts and Tele- 
graphs, Hungary, has been given the title of Secretary of State by 
the King as a proof of his high satisfaction. Mr. Szalay was pre- 
sident of the International Telegraph Conference held at Budapest, 
and has represented bis country at others. 

Mr, E. Н. TYLER, superintendent of the Kolar Gold Fields Elec- 
tricity Department, has resigued. 

Dr. W. G. RnBopzs has changed his address to Adelphi Chambers, 
Brown Street, Manchester. . 

On leaving Ilford to take up an appointment in the Meter Depart- 
ment of the Bt. Pancras Borough Council, Mr. J. C. ELvx, super- 


| | 
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intendent of the meter department, was presented by the staff of 
the Electricity Works with a handsome oak cabinet inkstand 
suitably engraved. 
The Telephone Committee of Brighton T.O. has recommended the 
engagement of Mr. A. R. Вахнитт as consulting telephone engi- 
neer at a yearly fee of 75 guineas. | 
Obituary.—We deeply regret having to record the death 
of Mr. CHARLES ALEXANDER GERHABDI, во long known in согпе:- 
tlon with submarine telegraphy. He had been engaged in tele- 
graph work for half a century, when he retired in 1903; the last 30 
years of his service was in the capacity of manager and secretary of 
the Direct Bpanish Telegraph Oo., for whom he attended several 
meetings of the International Telegraph Conference. Previous to 
his connection with the Direct Spanish Oo., he bad been engaged 
at different times in the service of the Electric and International 
Telegraph Oo., the Atlantic Telegraph Co., and the Submarine Tele- 
graph Оо. Не was present at the first Atlantic cable-laying y ie 
tions of 1857 and 1858, and was a member of the old Society of Tele- 
graph Engineers His death, which took place on 9nd inst. at 
Crouch Hill, will be sincerely regretted by a very wide circle of 
telegraph men. He was in his 68th year, so it may be said that he 
had spent his whole life in telegraphic work. The directors of the 
Direct Spanish Co, in announcing his resignation after serving 
"his company with seal and ability for 30 years," recognised bis 
services by granting a pension of £500 per annum, “to be con- 
tinued at the pleasure of the beard.” They will with us regret that 
he was only eed two years to enjoy his well-earned retirement. 
We have also to 
occurred on March 30th, after a comparatively short illness. By 
the decease of Mr. Bailey we lose another Jink of connection 


between the earliest days of sutmarine telegraphy and the present 


time. Mr. Bailey was born in London on J uly 24th, 1830, and was 
thus, at the time of his death, in his 74th year. At the early age 
of 14 he obtained a situation in a mercantile office in London, 
where he worked for abont four years, after which he entered the 
service of the firm of Mesirs. 8. W. Bilver & Co., of Cornhill, 
where he remained until the year 1857, when he was appointed to 
the post of resident manager of the works at Silvertown, which 
were then in an embryonic condition. From that date until his 
transfer to the headquarters office in Cannon Street in October, 
1900, he remained at Silvertown. During this period of 43 years he 
saw the rapid developments which have taken place not only in the 
works but in the surrounding district, and in the growth of the Bil- 
vertown Telegraph Factory, which was registered as a public com- 
pany in March, 1864, under the name of the India-Rubber, Gutta- 

етсһа and Telegraph Works Co. Ltd. The growth of these works 
was, to a great extent, due to the tireless energy and organising 
ability which Mr. Bailey possessed in a high degree, and he took a 
justifiable pride in looking back on the progress of the factory with 
which he had been so long connected, not only by work, but by 
actual residence. In the early 60's the neighbourhood in question, 
which now forms a portion of the densely-populated borough of West 
Haw, was simply an isolated group of buildings on the marsh land on 
the bank of the Thames, and Mr. Bailey took an active part in 
promoting and the carrying on of all local improvements. He was 

ong connected with the 9th (now 4th) Essex Rifle Volunteers, 
retiring with rank of captain some 25 or 30 years ago. He wasa strong 
memberoftheOhurchof England, and being gifted with musical tastes, 
he tock a leading part in the choral society and entertainments of the 
neighbourhood. [п the year 1875 he acted as associate member of 
the Council of the Inatitation of Electrical Engineers, which was then 
knownas the Society of Telegraph Engineers, in the progress of which 
he took a great interest. On his transfer to the headquarter's office, 
from which he retired in October, 1902, the employés at Silvertown 
presented him with an address expressing the bigh esteem and 
regard in which he was held by them, and accompanied this by a 
memento of plate. By the retirement and death of Mr. Bailey the 
Silvertown Co. have lost an able and zealous asaistant, who will long 
be held in memory by all those who were associated with him. His 
unfailing cheeriness and good nature, which were unaffected by вігеєв 
of work, together with the intimate knowledge which he possessed of 
all the details and difticulties which must necessarily ariee in connec- 
tion with a large establishment, made it easy and pleasant to work with 
him. Mr. Bailey only survived the loss of his wife by a few weeks, 
and leaves a family of four sons and five daughters, to whom we 
tender our sincere sympathy in the loss which they bave sustained, 
He was buried at Margate on Saturday, and several of the officials 
of the India-Rubber, Gutta-Perch, rand Telegraph Works Co. 
attended the funeral. | 


NEW COMPANIES REGISTERED. 


Singapore Electric Tramways, Ltd. (84,088). —This company 
was registered on March 29th, with a capital of £400,000 in £1 shares, to acquire 
the business of the Singapore Tramways, Ltd. (incorporated in 1901), to adopt 
an agreement with the East India Construction 8 ndicate, Ltd., to construct 
or acquire, equip, maintain and work (either by electrical, steam, horse, or 
other power) tramways, railways, and other means of communication in Singa- 
pore and other parts of the Straits Settlements or elsewhere, to acquire runnin 
powers, rights, or easements over any railway, tramway, or other property, an 
to carry on the business of generators, accumulators and distributors of elec- 
trical energy for heat, light and motive power, electricans, tramway and rail- 
way proprietors, carriers of passengers and goods, manufacturers o electrical 
cables, wires, lines, motors, generators, dynamos, accumulators, transformers, 
lamps and machinery, &c. The first subscribers (cach with one share) are:— 
B. W. Ashton, 59, Bolton Road, Stratford, clerk; M. H. Clemow, 49, Portland 
Road, Notting Hill, W., clerk; A. E. Dorney, 9, Chandos Road, Willesden 
Green, N.W., clerk; A. А, Harvey, 22, Dunlace Road, Clapton, N.E., clerk; 


deplore the death of Mr. Јонх Barr, which 


A. W. H. Osborne, 52, Hardwick Road, Palmers Green, N., clerk; E. V. Btaff, 
90, Norcott Road, Stoke Newington, N., clerk; A. E. Thornton, 276, Portland 
Road, South Norwood, 8.E., clerk; and the Singapore Tramways, Ltd. No 
initial publio issue. The number of directors is not to be less than twonor more 
than nine; the subscribers are to appoint the first; remuneration, £200 each per 
Annam, and £100 extra for the chairman. 


Accessories Manufacturing Co., Ltd. (84 107).—This company 
registered on March Bist, with a capital of £10,000 in £1 shares, to carry on the 


` business of electricians, manufacturers of and dealers in electrical accessories, 


electrical fittings, goods and supplies, electrical, mechenical and lighting 
engineers, &0., and to adopt an agreement with R. Ball and A. K. Ball. The 
first subscribers (each with one share) аге :—R. Ball, 9 and 10, Wells Street, 
W., electrician; A. K. Ball, 6, King's Bench Walk, Inner Temple, architect 
and surveyor; A. J. i Ball, 87, Carleton Road, N.. surveyor: 
J. D. M. Douglas, 78, Windsor Road Ilford, traveller; 8. Н. Isles, 51, 
Belborne Road, Ilford, cashier: H. E. Watts, 96, Harbut Road, New Wands- 
worth, 8.W., clerk; and W. Field, 302, The Grove, Stratford, clerk. No initial 

ublic issue. The number of directors is not to be less than three nor more 

an five; the first аге R. Ball, A. К. Ball and A. J. L. Ball; qualification, 100 

8; remuneration as fixed by the company. 


Wrexham Motor and Electrical Engineering Co., Ltd. 
(84,046).— This company was registered on March 27th, with '& capital of £5,000 
in £lahares, to acquire from H. Higginson and W. H. Roberts two freehold 
houses in Chester Street, Wrexham, and three houses, with maltkiln, yard and 
outbuildings in the rear of the firat-mentioned remises, to adopt an agreement 
between the said vendors of the one part, and G. L. Сата! and C. Cathrall 
(far the company) of the other part, and to carry on the business of motor, elec- 
trical and mechanical engineers, builders and construotors of motor-cars and 
motor and other cycles, ёс. The first subscribers (each with one share) are:— 
Н. Higginson, Ruabon Road, Wrexham, cycle a ent; W.H. Roberts, 44, Hope 
Street, Wrexham, ironmonger; G. L. Cathrall, 21, Chester Street, Wrexham, 
electrical engineer; C. Os rali, 2, Cross Street, Wrexham, electrical engineer ; 
J. T. Williams, 44, Hope Street, Wrexham, ironmonger's assistant ; W. - 
Son, 104, High Street, Wrexbam, leather dresser; and W. Smith, Gate Inn, 

osnessney, Wem, innkeeper. No initial publio issue. stered with- 
out articles of association. The first directors аге H. Higginson, W. H. Roberts, 
S de ‚ and W. Smith. Registered office, 87 and 88, Chester Street, 

rexham. 


Pharos Light Syndicate, Ltd. (84,086).—This company was 
registered on March 99th, with а capital of £1,000 in £1 shares, to acquire 
and turn to account certain inventions, processes, patents, monopolies, con- 
cessions, trade marks and the like relating to the production by atmospheric, 
electrical or other power, of compressed gas and machinery for compressing 
оса] gas, to grant licences for using such processes in Great Britain, the U. B. A., 
and elsewhere, to manufacture and deal in electrical, gas and other appliances, 
meters and fittings, ёс. The first subscribers (each with опе sbare) 
are :—І. Shone, 47, Victoria Street, S. W., civil engineer; E. Ault, 
47, Viotoria Street, B. W., civil engineer; A. Shone, 47, Victoria Street, 
B.W., opi air T. E. BVer nent Woodthorpe, Purley, Surrey, arug 
merchant ; T. H. Stephens, Woodthorpe, Purley, Surrey, drug merchant; an 
C. T. A. Haussen, 819, Lordship Lane, East Dulwich, S.E., civil engineer. No 
initial public issue, The subscribers are to appoint tbe first directors. 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANTEB. 


. 2 7 
London Electric Wire Co., Lid. (36,544).— This company’s 
annual return, made up to February 18th, has been filed. 15,807 ordinary and 
5,966 preference shares have been taken up out of a nominal capital of £150,000 
in 20,000 ordinary and 10,000 preference shares of £5 each. per share has 
been called up on 8,087 ordinary and 5,956 preference, and £70,215 has been 
Men j 7,790 shares are oonsidered as fully paid. Mortgages and charges: 

l. | 


Europe and Azores Telegraph Co., Ltd. (39.452).—This com- 
ny's annual return was filed on .February 10th, when 18,146 shares had been 
en up out of a nominal capita) of £200,000 in 20,000 shares of EIO each. £10 
share has been called up on 12,578 shares, resulting in the receipt of £195,780. 
15568 shares are oonsidered as fully paid. Mortgages and charges: Nil. 


Eastern Telegraph Co., Ltd. (6,338 O).—1Issue, on March 8th, 
of £10,000 debenture stock, being the whole of series created by board resolu- 
tion of March 8th, 1905. Property charged: The company's undertaking and 
revenue. Holder: F. R. De Levanté, 141, Hill Street, Peckham, В.Е. No 
trustees, Debenture stock previously issued: £1,887,704. 

Ltd., Bradford 


Webster Electrical Engineering Co., 
(88,687).—Issue, on March 18th, of £625 first mortgage “А” debentures, part of 
series created February 28th, 1905, to secure £1,000, charged on the company's 
undertaking and property, present and future, including uncalled capital (if any) 
and unpaid calls. Holder: F, W, T. Newboult, Ivy House, Moorhead, Shipley. 
No trustees. No previous issue of same series. 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
(26,198).— This company's annual return was filed on March llth, when 21,000 
ordinary, 10,000 first preference and 10,000 second preference shares had been 
taken up out of a nominal capital of £850,000 in 50,000 ordinary, 10,000 first pre- 
ference and 10,000 second preference shares of £5 each. £65 per share has been 
oalled up on 15,968 ordinary, 10,000 first preference and 10,000 second preference 
shares, resulting in the receipt of £179,840. £25,160 is considered as paid on 

ordinary. Mortgages and charges: £90,000. Debenture stook issued by 
this рану in conjunction with the Notting Hill Electrio Lighting Co., Ltd. : 


Nernst Electric Light, Ltd. (60,807).—This company's annual 
return was filed on March 16th, when 89,590 shares had been taken up out of a 
nominal capital of £90,000 in £1 shares. £1 per share had been called up on 
57,500, and the remainder are considered as fully paid. No mortgages or charges. 
(Original capital £820,000. Reduced in 1904.) 


Kramos, Ltd., electrical engineers, Bath (82,889).— Issue, on 
February 22nd, of £1,600 debentures, part of series created same date, to secure 
£4,000, charged on the company's undertaking and property, nns and future, 
including uncalled capital. Holders: M. Simons, 98, Can eriggs, Glasgow ; 
H. J. Walford, 47, Hamilton Terrace, London; and M. J. Garcia, 55, arrington 
Crescent, Maida Vale. No trustees. 


— .——ößñ— ͤ ͤ——̃ — — 


The Holborn and Finsbury Electrical Exhibition. 
— We understand that the Holborn and Finsbury Exhibition, 
which closed on Wednesday after a run of nearly three weeks, has 
been successful to a degree beyond the best anticipation. In many 
cases considerable business has been transacted by the exhibitors, 
and orders taken covering very big amounts. The inquiries, too, 
from power users and the interest taken generally, lead the Oounty 
of London Oo. to anticipate an immediate augmenting of their 
already big power operations. А dinner is being organised by the 
exhibitors in honour of the occasion, and will be held early next weck. 
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ELECTRICITY SUPPLY ACCOUNTS. 


Тн week we complete the tabulated returns 
of the London Electricity Supply Companies, 
Supply of which the first seven were given in a previous 
Companies.—II. issue. We again remind readers that the 
‘reports and financial results of these companies 

bave been given at length in our “City Notes.” 

Of the companies referred to below, the County of London Oo. 
is the most important, and it records a very satisfactory year, the 
output having increased by 25 per cent., and the gross revenue by 
воще 16 per cent, while working expenditure has been reduced. 
Included in the equivalent lamp connections are some 8,000 H P. of 
motors, of which 2,000 н.р. has been added during the past year. 

The South London Electric Supply Corporation record a larger 
output than the last-named company, due to the tem traction 
supply taken by the L.O.C., the effect of the latter load on both 
working costs and average revenne are very apparent. 


The London 


is that the undertaking may be undér local management. The fall 
prospectus is given among our advertisements in this issue. Oat of. 
the present £350,000, there will be paid the liabilities of the Dis- 
tribution Co., and £50,000 payable to the Newcastle Co. under the 
new agreement for the supply of current, making £90,430. This 
willleave £253,570 for further developmente, including the works 
now being executed at a cost of £50,000, and for working eapital. 


Thames Ironworks Co. 


Тив report for 1904 is considered by the directors to be the most 
satisfactory report of the company’s work since its incorporation in 
1899. The general depression through which the industries of the 
oountry have recently passed have fallen comparatively lightly 
upon the company owing to the large contracts with which the 


‘works bave been occupied during the last few years, which are now, 


however, beiog gradually brought to а close. The engineering 
works at Greenwioh and Deptford had had a record year. 
electrical engineering department has been fully employed on 


Kensington and 


. South London Coun | Notting Brompton Chelsea 
| Electrio of London Hill Electric | and Kensington Knightsbridge Eleotricity 
— ОЕ : | Supply Eleotric Lighting Electricity | lectric Bupply 
Corporation. Supply Co. Co. Supply Co. | Lighting Co. Co, 
3 ; EL ш „3 3 ЕРА 
Total capital expended _.. - ose £341,258 £1,983,593 | £224,267 £253,987 | £355,144 £454,854 
Total number of units sold 9,205,342 7,181,309 1,645,492 2,544,758 | 4,058,176 3,212,412 
Equiv. 8-c.P. lamps connected 107,000 647,711 132,132 169,869  ; 303 048 210,659 
Gross revenue id ee Ves Vs £72,566 £135,790 434, 564 £50,189 | £78,149 £60,071 
Per unit RE Wis n ome эз 1 894. 4 584 5 054. 4 731. | 4 124. 45d. 
Gross expenditure ... 2n De sss £41,158 £56 913 £14,718 | £21919 | £39,217 £25,008 
Per unit тҮ € san Vis 1:074. 1:90d, | 2:151. 207d. 2°07d. 1:87d. 
Grow prolt t.. £31,348 £78,877 £19,846 £28,270 | #3893: | 35,083 


The Kensington and Knightsbridge and Notting Hill Companies 
both record improved costs, the former obtained about two-thirds 
of its supply in bulk from the joint Wood Lane station, and the 
latter 1,900,000 units from the same source. The latter works record 
the excellent figure of 1'12d. per unit, including all working and 
financial 


charges. 

The Brompton Oo. shows a diminution in lamp connections, com- 
pared with last year, and owing to reductions in price, the profits 
show a decrease for the first time in the history of the company. 

The returns of the Ohelsea Co., which do not call for com- 
ment, complete the table. l 


CITY NOTES. 


Liverpool District Lighting Co. А 


Coronet А. Н. Horwz presided at the annual meeting held at 
Liverpool on 29th ult. The report was abstracted in the Exxo- 
TRICAL Review for March 31st. The Chairman said that the cost 
of production had decreased from 3°06d. per unit to 2874. The 
manufacturing business had, however, been unfortunate in an un 
cedented way, having made bad debts amounting to £1,879. 
meant that nothing could be added to the interim dividend paid in 
August last. They had allowed one or two firms—one in particular 
—to have credit when they ought not to have done. They were in 
a large way of business, and the directors were quite unaware that 
they had a large debenture bond over them, which prevented the 
Liverpool District Lighting Co. recovering by distraining on the 
goods supplied. The law ia this respect was most anomalous, and 
many instances of the kind had arisen of late. Mr. Justice Buckley 
had himeelf stated that the law in this respect ought to be altered. 
The directora had taken advice on the matter, and tried to upset 
the detenture bond, but without success. This was the great reason 
why they could not declare а dividend. Daring the present year the 
sale of electricity had increased by at least 13 per cent. over last year. 

A SHAREHOLDER eaid that the company ought to have nothing to 
do with jobbing in electric lamps and fittings, but stick to the busi- 
ness of supplying electricity as cheaply as possible. 

The Onainman said that they could not give up the contract 


business. To а certain extent it was not worth while doing, but they 


had a certain preference with their customers. Last year they made 
a profit of £393 out of the manufacturing and contract business. 
The report was adopted. 


Prospectus. 


Tur list opens to-morrow and closes on or before Wednesday next, 


in an issue at par of 30,000 preference and 40,000 ordinary shares 
(all £5 each) in the County of Durham Electrical Power Distri- 
bution Co, Ltd. The nominal capital of the company is £500,000, 
and the difference between this figure and the amoant of the 
present issue represents the holding (recently purchased at a pre- 
mium) of the Newcastle-apon-Tyne Electric Supply Oo. The pre- 
ference shares are entitled to 5 per cent. out of the profits in each 
year, and after 8 per cent. has been paid on the ordinary shares, 
they rank for surplus profits up to 8 per cent., and after that pari 
passu with the ordinary for any further dividend declared in excess 
of 8 per cent, The company has hitherto been controlled from 
London by the British Electric Traction Co. The board has now 
been reconstructed, and includes four of the directors, together with 
the manager, of the Newcastle Oo. The object of these alterations 


Admiralty orders; the results warrant the considerable extensions 
which are now in pogra An ment has been made with 
the Corporation of West Ham for securing a cheap supply of current, 
thus enabling the directors to complete the system of electric powet 
throughont the works without incurring further large capital expendi- 


ture on generating plant. 


Willans & Robinson, Ltd, | 


Тнв ordinary general meeting was held on Wednesday at th 
Cannon Street Hotel Mr. Mark Robinson presiding over a large 
attendance. 

The OnaIRMAN, in proposing the adoption of the report, aid he 
had to bring before them worse figures than any which the history 
ofthe company recorded. He had, however, to ask them to analyse 
the accounts with some some care, so that, while on the one hand, 
they might be urged to new efforts by the undoubted gravity of the 
position, they might not, on the other band, have those efforts 
weakened by undue discouragement. While the books for the half- 
year showed a loss of no less than £42,771, the real money loss was 
considerably smaller—in fact, under £19,000—and that amount 
might be further reduced if the explanation were extended. No 
donbt, in some compauies it would be held that in such times the 
writing down of premises and plant and stocks might be 
suspended, or, at any rate, carried on less vigorously. Bat 
they felt confident that they would carry with them 
the approval of at least the more far-sighted of their 
shareholders in the bolder policy of extenuating nothing, 
even if the consequent increase of the debit balance post- 
poned to a later date the hope of recommencing the payment 
of а dividend. When the corner was turned the position would be 
found all the sounder, and the recovery all the quicker, through 
their not having shirked their duty on the way. To enable them to 
fully understand the situation, it would be necessary to go deeply 
into the reasons, not only why things had turned ont go ill for them, 
but why they still looked with hope to the fature. They ought to 
set before them all the causes of their misfortunes, which were 
many, and by no means all upon the surface, or touched upon in 
any recent discussions. They ought to explain just what were the 
strong pointe of the new work they had taken up, and why they 
believed it would be profitable. But much of all that could not be - 

ken without injury to the company. They must not take their 
rivals into their confidence and give them arguments to quote 
against them, or warnings how to counter their future plans. 
Referring to the division of certain expenses between 
Rugby and Queen’s Ferry, he said they had also tried 
to apportion the assets. The whole question of the apportion- 
ment of such charges was very difficult, and the directors had not 
been able to gain much enlightenment from the authorities they 
bad consulted, but they were satisfied that Queen's Ferry bore at 
least its fall share of charges in the accounts. They had spoken 
before of extremely unfavourable conditions of trade, and he was 
afraid some of the shareholders bad thought that overmuch was 
being made of this point. The present figures should, he thought, 
dispel that opinion if anyone entertained it. Even two years ago, 
when the bad times had begun, the gross profit for the half-year 
made wholly in Rugby, stood at £39,797; this time it stood for 
Rugby at £5,366—nearly £20,000 too little to balance the 
necessary general charges there. Of course, that fall was due 
in part to the dulness of trade, implying enlarged shops 
only partially filled with work. Bat, in very large part, it was 
accounted for by the fact that the selling price per horse-power 
had fallen by some 25 per cent. in the same period, а fall in itself 
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sufficient to wipe out even a very bigh rate of profit aud turn it into 
a loss. If,in the Rugby business, that change of trade conditions 
could turn old-established prosperity into positive loss, they could 
judge how it was bound to affect & new undertaking such as that at 
Queen's Ferry, where they were trying to create a trade in compe- 
tition with established firms, while struggling with troubles and 
disadvantages which, though mainly accidental and not able to be 
foreseen, were yet most serious. He was glad to say that there 
were prospects of improvement in the engine business at Rugby and 
of some return towards remunerative prices. They held very hope- 
ful views of their new steam turbine business. The success of the 
earlier turbines already at work had been remarkable. They had 
made arrangements with the Hon. O. A. Parsons, the famous 
inventor ofthe steam turbine in its present form, which removed all 
fears of litigation, and placed that gentleman's unrivalled expe- 
rience at their service without burdening their manufacture 
to a serious extent. It would be a satisfaction to the shareholders 
to know that Capt. Sankey in quitting the board left behind hima 
patent which they believed to be of great importance. Under 
their agreement Capt. Sankey would receive а small royalty upon 
all turbines ordered efter this date. The gas engine wasa new 
departure of more doubtful value. As regarded Queen's Ferry, Mr. 
Anderson, who had studied the situation there, recommended that 
the steel works should be re-opened. That was done at the be- 
ginning of the current year, and work was re-started with the same 
staff, the same processes and the same products as before. He 
could at least say that no money had been lost by re-starting, aud if 
present appearances might be trusted, the steel works were likely 
to pay their full share of the necessary general charges of the place 
and to yield a substantial profit. As regarded boiler making, there 
had been repeat orders enough to justify working in preference 
to closing. Mr. Anderson hed devoted himself to the work of 
making the best of Queen's Ferry, and had become virtually, 
though not in name, a managing director. With respect to the 
reduction of the number of directors, the board were of opinion 
that that course was eminently wise. It had been suggested that 
there should be & separate board for Queen's Ferry, but the board 
could not endorse that scheme. If Queen's Ferry could become а 


wholly separate though allied company, the separate board would, of 


course, be rigbt. Everyone desired that solution, but the board 
was convinced that the way to lead up to it, was to work upon small 
lines at present until it was proved that there was something worth 
making a separate company of, and to recognise that even the most 
tentative working required to be justified by results. The proposed 
reduction of the board implied a saving of £2,124 per annum in fees, 
as compared with 1903. 

Mr. Оглвке seconded the motion. 

Mr. ANDERSON spoke as to the prospects at Queen's Ferry, where 
he said they were now turning out about 15 tons of excellent steel 
per week. The future looked hopeful, but of course they could not 


promise to make the works a success, bnt they would do their best 


to that end. 

A long diecussion ensued, in which several shareholders suggested 
the advieability of getting rid of the Queen’s Ferry works. 

Mr. ANDERSON taid the directors had tried all last half-year to sell 
these works, but without success. They would have had to let 
them go at scrap value, which he thought would have been a mistake. 
The works there now had every chance of doing well. | 

The CHaiRMAN baving replied at length to the various criticisms 
passed upon the accounts, the report waa adopted. f 


Poole and District Electric Traction Co. 


Мв. E. GancEE presided at the meeting held at Donington House, 
W.C.,on 28th ult. He moved the adoption of the report, which 
stated that the additional outlay on capital account during 1904 
amounted to £1,390, making the total capital expenditure £69,152. 
The total receipts from January 1st to December 3let, 1904, 
emounted to £15,674, and the expenses, including £461 for loan 
interest, to £10,792, leaving a profit of £4,882, to which should be 
added £628 brought forward from last account, making £5,510 
available for distribution. It is proposed to pay a dividend at the 
rate of 10 per cent. for the year (£5,C00), and to carry forward 
£510, The number of passengers carried exceeded that of the 
previous year by 46,124, but whilst more passengers travelled over 
abort distances, there was a marked falling off in the number of 
passengers who travelled the whole distance between Bournemouth 
and Poole. This was attributable to the visitors to Bournemouth 
having been less numerous than ueval, and to the Bournemouth 
Corporation tramways offering additional routes to the visitors, who 
travel by tramcars for pleasure rather than for business purposes. 
Early last year efforts were made to agree with the Corporation of 
Bournemouth as to the price to be paid for the company's under- 
taking. These efforts were not successful, and it consequently 
became necessary to refer the matter to arbitration. The hearing 
occupied 10 days during the period between May and October last, 
and in December the umpire issued his award, which amounted to 
£112,000, excluding various agreed sume. Other points arising out 
of the agreement for sale to the Corporation remain to be settled by 
another arbitration, but the directors estimate that in any case the 
distribution which the purchase price will allow will not be lets than 
£17 per share. 

Mr. GARCKE, after referring to the figures in the report, said that 
at the last meeting he referred to & contingent liability in connec- 
tion with a contract made with the B. E. T. Co. and Mr. Murphy in 
1901. That contract provided for the construction of the Christ- 
church line, but in view of the agreement with the Bournemouth 
Corporation the directors had not deemed it practicable to deal 


with the construction of that line. The B.E.T. Oo. and Mr. Murphy 
had а claim for loss of profits, and after some negotiations the 
matter had been arranged by their g to pay them £193,253 
by way of compensation for the recission of the contract. In regard 
to the arbitration proceedings with the Corporation, these dealt 
only with certain specific matters, and the company was entitled to 
claim further payments under other clauses of the agreement. This 
company had formulated ite claim, but the Corporation had not yet 
admitted its liability. Negotiations were still proceeding with 
regard to the procedure to be adopted for effecting a settlement 
of the question. He was afraid it would mean further arbitration 
or litigation. The result of the arbitration was disappointing to 
the directors. The award would enable а distribution of £17 per 
share at least, and if the remaining questions were decided in the 
company's favour, there would bea larger distribution. Until the 
purchase was completed the company would icontinue to work the 
line for its own benefit, 
The report was adopted. 


Alliance Electrical Co. 


Тнв report for the 23 months ended December 31st, 1904, shows a 
profit, after deducting directors’ fees, expenses of management, wad 
making due provision for depreciation, and adding the balance of 
£259 brought forward, of £11,941. The directors propose to place 
£500 to the ledger reserve account, to write £500 off the. ex- 
tension of business account, and declare a dividend at the 
rate of 4 per cent. per annum on the ordinary shares, carrying 
forward £303. 


The end of January having proved an inconvenient time for the general stock- 
taking and balancing the books of the company, it has been decided to aiter 
the date of the company’s financial year to the end of December. As the con- 
tracts in hand at the last balancing time amounted toa figure then un 
dented, the directors considered it advisable to carry the accounts on until the 
majority of this large work was completed, and this has now been done with 
satisfactory results. The 53 months under review have been a period of excep- 
tional difficulty, competition having been keen and work scaroe. In spite of 
this the company has been engaged on some of the most important contracts in 
the United Kingdom. During the period under review the direotors bave started 
а new department for dealing with the constantly growing demand for electric 
power in factories, mines, &c., with headquarters in London, and branch depóte 
&t Manchester, Newcastle and Glasgow, the cost of establishing which has been 
placed to development of business account to be written off over three years. 
Several lucrative contracts have alreudy been secured, and the prospects of this 
new department are most encouraging. 


Chiswick Electricity Supply Corperation. 


Тнв report for 1904 presented at the meeting held on March 29th 
states that satisfactory progress has been made during the year. 


- The business shows a steady increase, and to meet this, extensions 


have been made from time to time. During the year £10,937 
10s. 9d. bas been expended on capital account for new machinery, 
mains, &c. At Ohiswick, at the end of 1904, the equivalent of 
29,658 lamps was wired to the mains, as comprred with 25,159 at 
the end of 1903; and at Aberysts yth the equivalent of 11,902 lamps 
as compared with 11,286. Chiswick being a rapidly growing dis- 
trict, there was every reason to believe that the rate of progress 
indicated by these figures would be fully maintained. During the 
year the capacity of the Chiswick generating station was increased 
by the addition of a new 500-н.р. generating set. The station can 
now supply 50,000 lamps connected to the mains, abd efforts are 
being made to get the new machinery well loaded up without delay. 
The economy effected by the use of the condenser which started 
working a year ago, will be apparent from the acoounts. The total 
profit made by the Corporation for the year amounted to £4,371. 
Out of this sum interest on debentures and loans, smounting to 
£1,613 has been paid, £185 has been carried to depreciation reserve 
account, a balance of £2,673 being carried to the credit of profit and 
loss account. It is proposed to pay a dividend on the ordinary 
shares at the rate of 44 per cent. per annum for the year. 


Tynemouth and District Electric Traction Co. 


Mr. W. J. ОвкЕв presided at the meeting held at Donington 
House, W. O., on March 31st, and in moving the adoption of the 
report, he said that trade “ра during the year had caused a 
drop of £1,027 in their traffic receipts. Nevertheless they were 
able to show a profit of £5,965. Thé average receipt per passen 

was 1'49d., while the average expenditure was 89d.; the proportion 


of expenses to receipts was 2 per cent. better than last year. They 


were paying а final dividend of 9 per cent. per annum on the 
ordinary shares, making 7 per cent. for the year, were placing £1,500 
to depreciation and reserve, and carrying £170 forward. £550, a 
profit made on premiums from the issue of new shares, had also been 
put to depreciation. The capital expenditure had been increased 
by only £899, making the total £86,214. The Whitley Bay exten- 
sion would be opened ín April, and they hoped that with this line 
and the additional facilities now given to the travelling public in 


'the way of contract tickets, their traffic receipts would not suffer 
from competition by the eléctrification of the North-Eastern Rail- 


way Co.'s system between Newcastle and Tynemouth. Arrange- 
ments had recently been made with the Corporation for the supply 
of an additional quantity of electrical energy necessary for working 
the extension. They had made arrangements to appeal against 
what they considered a very unfair increase in the rateable value 
of their undertaking by the Tynemouth Union, and the hearing of 
this appeal would come before the next quarter seesions at Newoastle- 
on-Tyne. : 

Mr. J. B. WirnLiAMsON, J.P., seconded the motion, and it was 

reed to. 
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Babcock & Wilcox, Ltd. 


Tus report for 1904 states that the net profit, after dedacting 
depreciation on plant, &c., amounts to £269,748. To tbis has to be 
added the balance brought forward from last account, £26,820 (less 
£1,050 voted to the directors as bonus) making a balance of 
£315.519. The interim dividends to June 30th, 1904 (paid 
October 1st, 1904), of 3 per cent. on the preference shares and of 
8 per cent. on the ordinary shares, absorbed £45,400, leaving a 
balance of £270,119, From this the directors recommend that the 
following dividends be paid for the half-year ended Decem- 
ber $let:—Dividend of 3 per cent. on the preference shares (from 
which income-tax is to be deducted), £3,000; dividend of 8 per 
cent. on the ordinary shares (free of income-tax), £42,400; and 
bonus of 4 per cent. on the ordinary shares (free of income-tax), 
£21,200. After placing tothe reserve fund £175,000, there remains 
a balance to be carried forward of £28,519. The directors report 
increased profits during 1904, the increase being mainly due to 
important export orders that were executed during the year. As 
some of the reserve fund now forms part of the working capital, the 
directors have under consideration a p that this should be 
taken from the reserve fund and added to the capital account. 


— 


Official Announcements re Companies. 


Тнв following are to be struck off the register within three months 
unless cause is shown to the contrary :— 


Anglo-American Brush Electric Light Corporation, Ltd. 

Askham Bros. & Wilson, Ltd. (Registered November 30th, 1880.) 

Blackpool, 84. Anne's and Lytham Tramways Co.. Ltd. (Registered 
December 8rd, 1879.) 

Boiler Insurance and Steam Power Co., Ltd. (Registered October Ist, 1880.) 

Cowper-Coles Zinc Extraction Syndicate, Ltd. 

Edison Telephone Co. of London, Ltd. 

Electrical Wonder Co., Ltd. 

Electric and Magnetic Co., Ltd. 

Electric Tramcar Syndicate, Ltd. 

H te Eleotro-Hydropathic Oo., Ltd. 

Herculite and Electrical Manufacturing Co., Lid. 

New British Incandescent Electric Lamp Co., Ltd 

депо Бейне Btairways and Conveyors, Ltd. 


) | 
Tramways Corporation, Ltd. 
* Tramways Share Investment Co., Ltd. 
Tramway Starting and Stopping Co., Ltd. 


Rhodes Electrical Manufacturing Co. 


Тнв first annual meeting of the shareholders cf this company was 
held on Thursday of last week at 71, Bishopsgate Street Within. 
Mr. A. L. Rhodes presided, and moved the adoption of the report, 
which, notwithstanding the general depression of trade and keen 
competition, was considered to be on the whole very satisfactory. 

After providing for all managerial and other expenses, including bad debts, 
depreciation of plant and machinery at the rate of 10 per cen}. per annum, 

tting to reserve 20 per cent. for goods out on approvaland depreciating 

eavily all patterns, the net profits for the year amounted to £8,714. Interim 
dividends paid on June lith and November 8th, 1904, at the rate of 6 per cent, 
per annum, absorbed £1,818. It was proposed to write off ap imately half 
кереше expenses, viz., £200, to oarry 2900 to reserve (the estimsted pro- 
portion of profit from November 28th, 1903, to March 4th, 1904), and declare a 
fursber final dividend at the rate of 6 per cent. per annum for the remaining 
three months of the last finanoial year, viz., from September lst to December 
9rd, 1904, absorbing approximately £620, leaving approximately £251 to be 
carried forward to next year's account, 

The OHAIBMANX said he thought they had reason to congratulate 
themselves on a satisfactory years trading, e y in view of 
the very keen competition that existed in the motor trade. Thanks 
to an exoellent organisation they were in a position to meet that 
competition, and still to make profits. Daring the year they bad 
made considerable progress in developing а new line of alternating- 
current motore, especially thesingle-phasety pe. They were practically 
the only people in England who were making that type of motor, 
and that was a very good position to bein. He felt confident that 
there was a splendid future before the company. During the past 
year they bad made considerable additions in up-to-date tools, 
which had tended to reduce the cost of manufacture, and they had 
secured the services of an alternating current expert, who was 
likely to prove of considerable advantage to the company. 

Mr. J. A. HALFORD, in seconding the motion, said it would be 
seen that they had made а reserve of £200 in the accounts for 
income-tax. He was glad to say that £140 of that had since been 
returned, so that, really, they had a carry-over of nearly £400 in 
place of the £251 shown in the balance-sheet. As to the sales 
department of the company, that was progressing very satisfactorily, 
and in the three months of the present financial year they had done 
about 20 per cent. more than in the corresponding period of last 
year. Up to Octobor last all their trade was done practically from 

the London office, but since then they bad started branch offices 
practically all over the kingdom, which were already answering well. 
They felt confident that that new scheme of having their own repre- 
- sentatives was going to pay them very well. He believed they 
would show a greatly-increased turnover this year, and, with reduced 
working expenses, they hoped to be able to make the same profits, 
, despite the lowered prices which they would have to meet. 

The report was adopted. 


Anglo-Argentine Tramways Co. 


Тнв report for 1904 states that the gross receipts amounted to 
£418,093 and working expenses to £227,528. Deducting debenture 
interest and sinking fund, tbe net profit is £174,003. The amount 
fransferred to reserve fund is £10,000, and to renewals fund 
£25,000. The directors recommend a final dividend of 5s, per share 


é 


(Registered February 90th, 


upon the ordi shares, absorbing £42,500, which will make 8s. 
cer share, or 8 per cent. for the year, and that the balance of 
£5,922 be carried forward. The working expenses amount to 
54'42 per cent., as compared with 53:02 per cent. in 1903. Tbe 
gross receipts for the year as compared with 1903 show an increase 
of £89,099, and the expenses an increase of £53,102. The 
item “premium on debenture stock,” amounting to £38,635, for 
some years. appearing on the debit side of tho, balance-sheet, has 
been written off “cost of concessions, &a.“ The company took over 
the City of Buenos Ayres Tramways Co.'s system on January lst 
last. The electrical conversion of those lines is in active progress, 
and will, it is expected, be completed within the next 18 months. 
Towards the end, of last year a strike occurred amongst the 
employés of some of the railway and tramway companies in Buenos 
Ayres. This compsny was not directly affected, but the result was 
that а general and uniform scale of revised wages and hours of 
labour was adopted by all the electrical tramway companies. The 
traffic receipts of the combined systems from January ist to March 
25th show an increase of £13,685, in comparison with the corre- 


sponding period of 1904. 


Potteries Electric Traction Co. f 


Tam directors’ report for 1904 says that the gross receipts amount to 
£103,295. After deducting all expenses chargesble to revenue, 
including repairs and maintenance and interest on loans and 
debenture stock, there remains a profit of £26,705. To this has 
been added £766 brought forward from the previous account, makin 
an available balance of £27,471, which the directors recommen 
should be applied as follows: 


. Depreciation and reserve fund .. P ae is ee ee £2,500 
. Diyidend on the 6 per cent. cumulative preference shares .. 12,250 
Dividend on the ordinary shares at the rate of 5 per cent. : 

tor the yoar.. gv Фе ee . ee ee ee ee 19,249 
To carry forward to next account i 472 
£27,471 


Ап fssue of £25,000 44 per cent. debenture stock was made in May last. The 
capital expended during the year amounted to £16,780 7s. 4d., which provided 
for the Hartshill and Sneyd Green extensions, &c. These two extensions were 
opened for public c on February 28rd, 1901, and July 7th, 1904, 
respectively. An application recently made to the Board of Trade for an 
extension of time for the construction of some of the railways authorised by the 
Potteries Light Railways (Extensions) Order, 1902, and for the abandonment of 
others has n ted. Arrangements have been made with the local 
authorities concerned for the company to construct some of these railways 
within one year, and others within two years. It has been decided to test the 
traffic possibilities of routes beyond the existing tramways and light railways 
by means of motor-omnibuses, and three such vehicles are on order, and will 
shortly be delivered. 14 is proposed to commence in April a service between 
Newcastle and Trentham, and it is probable that other routes will be tested in 
due course with a view to feeding the company’s existing lines. The parcels 
traffic continues to show a satisfactory rate of increase. 


i Year ended Year ended 
Deo. 818, 1908. Dec. Slat, 1904. 
Miles open—Route miles e 28°96 miles 80:68 miles 
Single line.. T oe 21^9 „ 29-98 „ 

` Double line vs ee 716 „ 75 „ 
Number of passengers carried.. 14,984,048 16,406,851 
Average traffic receipts per passenger 1:88d. 1:804. 
Average expenditure per passenger .. 0°79d. 0:754. 
Proportion of expenses to receipts .. 69% 5892, 
Number of cars in stock.. 90 - 106 106 


Calcutta Tramways Co. 


Tus report for 1904 shows gross traffic receipts £127,780, working 
expenditure under all heads £64,553, and a revenue balance, after 
crediting sundry receipts, of £63,513. The interest on debentures, 
lees the amount earned by the employment of moneys in hand, has 
taken £14,255, and the interim dividend paid in October last 
£15,940, leaving £33 917, in addition to the amount brought in from 
the accounts of 1903, £2 351, or in all £36,268 to be now dealt with. 
A premium of £6,557, obtained on shares sold, has been credited to 
the depreciation fund. From the net revenue balance of £36,268 
the directors propose to allocate a farther sum of £8,442 to the 
depreciation fand, making a total addition for the year of £15,000, 
and bringing the amount at credit of that account to £42,792. The 
directors recommend a final dividend of 5s. per share, absorbing 
£26,250, which, with the interim dividend, makes 8 per cent. for 
the year, and £1,576 is carried forward. During the year large 
sums have been expended in oonsolidating and improving the 


system, and in preparing for the additional demands which will be 


made upon its resources to meet the requirements of the extensions 
shortly to come into operation, as well as those which are rendered 
necessary by the expansion now taking place on the existing system 


Guildford Electricity Supply Co. 


Da. F. R. RussELL presided at the meeting held on Friday last. 
In referring to the accounts, he said that the gress profit was £2,519, 
or 6 per cent. on the capital, against £1,591, or 42 per cent. in the 


- preceding year. The units sold had increased from 145,804 to 


211,974. A large proportion of this increase was due to the power 
demand; in 1903 they sold only 9,185 unita for power, but in 1004 


^it was 28,269 unite. The light ing output had increased from 186,619 


units to 183,105. А Diesel oil engine bad been put in. As further 

lant would be required this year, new capital was to be issued. 
They had at present 15,000 debentures at 6 per cent., and a first 
charge was held by the bank on £6,000. It was the proposal of the 
directors that this be paid off, and that a new issue of £25,000 first 


` debentures at 6 per cent. be issued. That they hoped to be able to 


carry out during the present year. 
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Madras Electric Tramways (1904).—A meeting of 
this company was held at the offices, Dashwood House, Old Broad 
Street, on Thursday. A representative of the ErgormicAL Raviaw 
who attended was informed that the meeting was private and was 
of no public interest. He was further informed that there was no 
directors’ report. | 


Kidderminster Electric Lighting and Traction Co.— 
The сои receipts for 1904 were £6,300, including £2,000 as dividend 
on 5,720 34 per cent. shares held in the Kidderminster and Stour- 
port Electric Tramway Oo. After paying the preference dividend, 
£500 is applied to depreciation and reserve. The meeting of the 
company was held yesterday at Donington House. 


South Wales Electrical Power Distribution Co.— 
The meeting of this company was held at Cardiff on Saturday last, 
Mr. Robert Forrest presiding. The chairman said that all the 
difficulties in obtaining plant from the different contractors were at 
an end. The company's stations were all at work. Auother diffi- 
culty had, however, arisen, namely, that the company’s customers 
bad experienced the same delay in getting their plant delivered, the 
result being that the company were two years late in obtaining the 
substantial revenue which their orders would eventually give them. 
Although this delay had been rather discouraging, it its gratify- 
ing feature, as customers, who were rapidly iucreasing, had come for 
a supply of energy sfter having satisfied themselves of the great 
benefits of a cheap supply always “ on tap ” and ready for use. Mr. 
W. 8. M'Laren seconded the adoption of the report, and it was 
agreed to. 


Indo-European Telegraph Co.—The directors recom- 
mend а dividend for the six months ending December 31st, 1904, 
of 17s. 6d. per share (making with the interim dividend sse d 
paid, 6 per cent. for the year) and a bonus of 20s. per share, bo 
free of income-tax. They recommend а distribution of 15s. 
per share, free of income-tax, out of the interest accrued during 
the year upon the reserve fund investments. The sbove will be 
payable on and after May 1st next to shareholders registered on the 


25th inst. The transfer books will be closed from the 12th to the | 


26th inst., both inclusive. 


Direct United States Cable Co.—Interim dividend of 


Зе. per share (at the rate of 3 per cent. per annum) for the quarter 
ending March 31st, 1905. 


Oriental Telephone and Electric Co.—The directors 
recommend the following dividends :—At the rate or 6 per cent. per 
annum on the preference shares for the balf-year ending December 
. 91st last, less income-tax; a final dividend of 3j per cent. on the 
ordinary shares issued, free of income-tax, making a total of 6j per 
cent. for the year. The share transfer books will be closed from 
April 17th to 28th. 


Merthyr Electric Traction and Lighting Co.— 
The directors in their report for the past year state that the gross 
receipts on the light railways for the year amount to £10,631, and 
the gross receipts on account of electrical supply to £3,775, making, 
with £55 sundry receipts, a grand total of £14,460. After deducting 
expenses amounting to £12,345 (which includes £1,793 for debentare 
acd other intercst), and adding the balance brought forward, £187, 
there remains £2,301 available for distribution. The directors 
r commend that this should be applied as follows: To reserve and 
d preciation fund £500, and dividend on preference sbares to 
December Slst, 1904, £1,500, leaving to be carried forward £301. 


The meeting of the company was held yesterday morning at 
Donington House, W. O. : | 


W. T. Glover & Co., Ltd.— The annual meeting of the 
shsreholders of this company was held on Thursday last week at 
‘the offices of the company, Trafford Park, Manchester. Mr. A. L. 
Ormerod presided, and moved the adoption of the report. He 
stated that the general financial position of the company had 
improved considerably during the preceding three years. -Last 
year was even better than 1903. The directors, however, did not 
yet see their way to tbe payment of a dividend. А sum of £3,648 
had been carried to tbe reserve fund, which now stood at £12,000; 
and the amount standing to the credit of profit and loss account, 
£7,976, would be carried forward. The report was adopted, and 
the retiring directors were re-elected. 


Urban Electric Supply Co.—A meeting of this 
compapy was held yesterday at Westminster Palace Hotel. 


STOCES AND SHARES. 


Wednesday Evening. 


Now that the first quarter of the year bas been satisfactorily turned, 
it is hoped that the Bank Rate may soon decline to that 2 per cent. 
minimum which would enliven the investment markets generally. 
Authorities are divided as to whether the anticipated change may 
. be brought about this month or not, and in the meantime Stock 
Exchange prices are moving slowly. The immense volume of 


.fraction to 813. 


recent new issues will take some little time to assimilate, and until 
strong hands take charge of some of the floating stock in the 
markets, a further rise cannot be expected to hurry. 

Electricity Supply shares sti]! show traces of the vague uneasi- 
ness amongst investors that has been generated by the proposed 
London Power Bill. The declines in quotations are in several cases 
due to a widening of the price on the downward grade, leaving the 
higher price unaltered. Dealers in the market admit that some 
of these changes are only precautionary measures on their part, lest 
they should have to buy more shares than they want at the earlier 
figures. Brompton and Kensington Ordinary are ex 58. 6d., but have 
dropped 10s. to 10, the Preference being { easier at the гате price, 
ex 38. 6d. interest. Taking the list categorically, Charing Oross are à 
down at 8, the Preference j at 58, Chelseas { at 63, and Oounty 3 at 
91, ex bs. County Preference have been lowered only ба. to 121, 
although the dividend is 6s., and the two Urban shares are both à 
down, this being the exact amount of the dividend deducted from 
both. Debenture issues have come somewhat on offer, but the falls 
are very slight, and a few were altered automatically upon the 
taking-off of the interest from the prices. 

Edison & Swan Second Debenture recovered 14 per cent. of the 
dividend, standing now st 874. Electric Constructions have picked 
up 186 of their last week's loss, and are back to 176. There is } rise 
in British Aluminium 7 per cent. Preference to 5 middle, and 
Industrial shares, as a whole, have been steady. Large dealings in 
Babcock & Wilcox are a feature of the Miscellaneous Market, and 
the price has jumped to 53, a rise of 126. 6d. оп the week. The Pre- 
ference are unchanged at 1,°;. Willans & Robinson Ordinary at 1}, 
and the Preference at 23, have become exoeedingly inanimate. 
Henleys drooped to 121, a fall of 5s. upon the settlement of the 
new 5,000 Ordinary shares. British Insulated Wire are the same 
fraction down at 5$, of which decline 4s. is represented by the divi- 
dend just off. 

After Great Northerns, Indo-Europeans. The former are resting 
atter their dramatic rise, with an advance of only 103. to their 
credit this week, but Indos have put on £2 a share at 50, on the 
special bonus of 3 per cent. which shareholders are to receive, the 
interest accrued upon investment of the reserve fand. This, of 
course, is a solatium not to be looked for regularly. Ава whole, 
the Telegraph market is quieter. Anglo-American varieties exhibit 
unusual steadiness; Anglo "B" shed 3 at 108, and the “В” { at 
152. The Eastern groups are without feature. Eastern Ordinary 
went back another point to 1443, despite the interim dividend, but 
the Debenture stock is 1 better at 109. Apart from these movements, 
the «n: y noticeable prices are Western Telegraphs and Direct Spanish 
Ordinary and Preference, each of the trio having recovered the 
dividends deducted. Amason Debentures have again advanced 
1 per cent. National Telephone issues are heavier, the Preferred 
being 4 down at 1093, the Deferred a point at 103, and the Second 
Preference 10е. at 12. But the company's Third Preference hardened 
4 to 58. None of the other telephone descriptions have moved. 

Baker Btreet and Waterloo Debentares are to have their special 
ssttlement next week, and the price keeps steady at 28 premium. 
Railway stocks excite no public interest nowadays. Central London's 
are as quiet as ever, but City and South London dropped $ to 44]. 
Districts are not better than 41}, and Metropolitans stay at 97. 
Notwithstanding the crowds which thronged each line last Saturday, 
the Boat Race day, the traffics are merely mediocre. A farther fall 
of 2s. 6d. leaves Westinghouse Preference at 3, the price being 
allowed to slide away now that the slight demand has been satisfied. 
British Electric Tractions, too, are dull, the Ordinary being 9} 
rather eellers. Apparently the motor-'bus scare dies hard. London 
United Tramways Preference are 103, and the Debenture stock is a 
fraction over par. The company commenced its latest work of 
extension the other day, so & capital issue will probably be mooted 
before long. Mr. Clifton Robinson told a newspaper representative 
that for the Surrey part of the lines the power would be obtained 
from the Chelsea station of the Underground Railways. 

A good report leaves Calcutta Tramways at 82, but the advance 
in the dividend with a lowering of the carry-forward comes in for 
some gentle criticism. Anglo-Argentine Trams rose their usual 
Barcelonas at 12} are firm upon the excellent 
dividend of 12s. per share. Metropolitar Electric Tramways 
Deferred аге a few pence easier at 8s. 6d. The rarity of dealings 


in New General Tractions makes a purchase at 25s. on Tuesday а 


noticeable event; the shares are of £5 each, fully paid, and the last 
dividend was distributed in May, 1901. Potterics at 10 for the 
Ordinary, and 91 for the Preference, maintain their recent improve- 
ment, but the report is rather а colourless one. А new Preferenoe 
issue is being made by the County of Durham Electrical Power 
Distribution Co., and the full prospectus appears in this issue. 
South Wales Ordinary shares continue dullish at about 83, but the 


Debentare stock at 110 is a good market. 
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Btosk , 
Premi or | Dividende for the last Nan 
1 
67,180 African Direct Telegraph, Debs. 100 6. op — 109 
4 oe ee өө ее өө ee ee oe re 
96,060 Artenon Telegraph B > Ros. 1 to 25,009 0 0 ee es f 10 ee ee °з 24— 23 
— Do. 6 % Dens., Ков. 1 to 1,860 RSG. 0 ER j% пр 
Anglo-American Telegraph ee ee ee ee ee ee ee took 2 ag 
8,106,588 Do. do, do, 6 Pref, эе oe ee ee ee Stock 6 6 108 —109 
8,105,066 Do. do. do, роты ee ee ee oe e. Stock 15 ae M Co 164 
44,000 Сын Nos. 1 $0 44,008 эө ee ee өө еә эө $100 б 1 % ыы 990 
nec Do. 40. Sterling 600 year i & Deb, Stock Red, .. . een : h 98 —100 
16,000 Cuba Telegraph . ec ee ee oe ев өе ee ee 10 6% 5% 84— 91 
6,000 Do. 10 % Pref. „ө ee ee ee ee ee өө 10 oe oe 17 — 18 
‚ 13,981 | Direct Spanish Telegraph, Or. i Ia es 5 i 8 8j 
6,000 Do. do. 10 Сат. Pref, ee ee e ee 6 ee oe = 9 
80,600 Do. do, Debs, ee ee ee ee 50 ee А 101 — 108 
78.500 Direct Won Indis Cable, 43% Reg, Deb., within 1,900, Red, 3 00 0з, 
6,000,000 | Hastern 555 ades co = oe | Sook | 1% | 7% 144 —147 
565 Do. е е se se ee 100 ee ec 92 — 94 
к Do. bt art, and China Te es se oe ee Keg 3 % 1% l4i— 143 
830,000: Do. 4 % Deb. Stock va „Stock M «s 106 —107 
800,000 m RAE Тен ОЕ Me, Di Noe. юбелей. ie - А ee 192 тиз 
180,997 Globe Telegraph and iras va. e. s^ ee ws ý ss 10 48 16 7*| 5396 ӯ 145 
188,000 | Great Northern обе б veo н S | u 16 “ |м % — 40 
80,600 » and % isi Delgo 1.900. Rad. 100 oe oe m 100 —102 
17,000 |indc-Buropean Telegraph. „ a ie wel. 10 % | 18 47 — 49 
172,000 | Monte Video Telephone Co., Lid., Ord. .. ee T ee T 1 8 8 i H- 
1,988,898 N Pret. Stock өө ee ee ee ee ee 100 6 6 6 105} —11 xd 
1,066,067 | Do. Def. Sto es оо ое S | 100 5 6 103 —106 xd 
15,000 Do. do, 69 Cum. lst Pref, .. „ es. „ лав 10 6 6 6 12$ — 105 Kd 
16,00 | Do. до, Oum. 8nd Pref... .. .. .. ..| 10 | 6 6 6 19 — 18 xd 
8,980,000 Do. do. 6% Non-cum. 8rd. Pref., 1 to 350,000 ¶ꝶ⁸neͥ .. 8 6 5 84 60— ёха 
800,000 | ро. 40. Deb. Red,  .. .. ce | Bock 4 100 — 102 
089,008 Do. do. 4 Red. 22 е, ье | 100 4 4 m ишы 
179,818 Oriental Nos. 1 co 171,604, fully van 1 6 67 i M 
50,000 0 Cum. Pret. е ee е ee oe ee a i 
100,000 | Pacific and E Tel., 4 . 1 01 $5 eo | 100 " өө 99 —162 
11,8801 Beuter's 5 j > ee жеш өө =. ee ee 8 b 96 ee . 71— 73 
8,808 Cables ve ee ee ee ee ee ee Gert, ee ee 155 —148 
68,000 United River Plate Telephone ee . өө ee 6 3 96 өө 7— at 
49,009 Do. do. b Cum. Pret., Nos. 1 to 40,000 ee 6 0 0 ee ө 5 =. 
179,947 Do. do, 6 Debs. . [IJ ee ee ее Stock es ee 107 —1c9 
15,009) | West African Shares e „ c. e| 10 |39% | 64%]. 8— t 
80,008 | West Coast of America, 1 to 80,000 and 58,001 to 68,009 oe eo 2) ө» oe . az 
23017,9801 Weste n ов, 1 0 867, e e | -10. | 1% | 1% 13j— 1s3 
. 25,000 D» 5 % Debs, $nd series, 1908 . | 100 ec Ss 101 —108 
«00,0891 Do. do. 4 Deb. Stock Red, .. ee oo өө 100 ee ee 108 —1(5 
68,821 West India and Panama LJ ee ee ee ee ee 10 Ge ee 2 i 
м, Do, 40. do. 6 Cum. ist Pref, es es 19 ee oe mm | 
4,009 Do, do, do, 6 Cum. 3nd Pref. ee ee 10 ee eo 8— 
6,068) o. йо, do, 6 Debs., Nos. 1 to 1,808 ee 100 ee өө ee 108 —106 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,008 British Aluminium 95 Cum. Pret, ee e ee ee ee ee 5 e ee 6 42 - b ee oe 
10,000 Do. do. 4 6 Cum. Pref +e «4 2 6 65 «c А 44— 5 44— 6 5 T 
800,000: ро. do. Du Boo Red, — .. ..  ..| Stock oe oe . $8 — 103 — 1 ‚ 85 
100,000 British Electric ee ee se oe ee е ee 10 8 % ee ee 91— 9 as 9% 12 9. s 
100,000 Do. do 6 Cum. se ° oe ee ee 10 „ oe ee 10g— 11 111 11 9 
600,00; Do, do, 6% P Debenture Stock. ee | Btock oe - "a 198 —125 121 —128 xd | 121 121 
100,000 SML ЕА and Deb. Stock Red. А 80 9 103 8 8 à, 96 — "a 98 — zu ү sg 
Insulated es ee 0 ee эө "т 
100,600 Do. do, 6% Pret. ә oo ee ee @e 6 ee oe ee аи 6 э 6 .- 
50,000 qBrowett, Lindley S son] a ы s : * n i E 
tx b а еншш, тюш. noz os A Ns] , Fio IE UB] e 
150,000 - Do. do, ' Non-cum, боре. T eo a 6% | 6% "А 14— 3 i$— 2 iff és 
196,000! Do. do. Perp. Deb, Stock...  .. . Stock A oe 2 92 — 96 94 — 96 ; : 
195,000 Do. do, Perp. 2nd Deb. Stock ee ee Stoch ee ee ee 19 — b2 19 — t2 tl oe 
86,000 Oellender's Oable 22 oe oe ee өө 6 15 % 154% . 11 — 114 Ц — 1 ee se 
40,000 Do. do, do. 5 % Cum. Pref, ee oe ээ 8 ee ee oe t iex 64 54— Ё [E ee 
90,0003 Do. do. do. S. Mort. Deb. Stock Bed. өө Stock эө oe ee 106 103 107 —100 108 oe 
1,080,014 Oentral London Rallway, ee өө ee ae oe Stock 4 4 ee v8 = 96 ya ЖЕЕ 94 9.3 эй 
494,008 Do. do, Си Eral Moak.. ee ee eo ee | Stock | 4 4 T 14-13 101 —103 as МУ 
184655 Oliy and t do. . ee es ee өе ee акк 4 а 913, Pm ud H "" e 5 45 oe 
"Wa ee oe oe oe oe ee E -4 — 45 43 
85,000 Orompton & Oo., Nos. 1 to 85,000" oe oe ee өө oe ° 8 6 ec ee 4 р N — 2% " a 
400,000: r sec ne Е Е 93 — 96 98 — 93 seq os 
99 & Swan United Elec. Ligh 5 28 to 99,961 5 Nil 28 i 1— 1 le] 2 
13.199 Do. до, "m h, — i ee 6 Nil oe ге 11— з 11— 41 s 
844,098! Do, 4% Dob wer 100 ee ee б 8) — 85 80 — 28 Te 
100,000: Do, гаша муо Prov, Cente. all pa, 100 T - " 80 — 91 55 — 90 xd as 
112, 100 leotrio Oonstruction 110 114,760 e.. „% „„ өө 2 6 4% А 1— 1} là— 13 a 
81,890 Do. do. 1 Cum. Pref. 1 to 81,990 ee ET 3 ee ee * 21— 24 24— 24 ee 
64500 | Do. do. 4 Ф Регр. Ist Mort, Deb, Stoxx — .. | Stock| .. is a 97 — 99 V — уу G 
25,000 | General Electric Со, ), 6 % Cum. Pref. 20 ee oe А 10 5 96 са os 94— 10 94- 10 94 
800,000 Do. 4 Mors. Deb. ee ee oe e Stoch e? ee ee 9t = 96 v7 * 101 xd es 
$00,000 Henley ( (W. Т) Telegraph Works, Ord... +. ++ e 6 * 115% |15% | иу 18 ха | 19 12 ie 
900,000 Pret. We 4 5 ee “* e ba— t$ 58 — í 63 
45,900 ро, Deb. Btook ee ee Btock е e ee 102 —111 109 —111 e 
60,000 | India-Rubber, Gute Percha à Telegraph V Works 10 10 96 us x 16 — 17 16 — 17 
p v way, oe ee ee d 16 11 12 • е 
10,000 50. [n оо оо o ен 10 b E 8 = 93 > - 92 T 
91,860 8 11 |20% | 0% | 16% 86 — 88 xd | B6 — 33 88H è 
150,000; do. Deb, Bas. "os. i to 1,500 Red, 1900 100 ee ee ee 108 —1C$ 103 —. 05 ee . 
. 800,000] | Waterloo А City Railway, ою. — „ dee „| 100 | 84% | si% | 88% | BB — 91 g2 — 91 


* A penod of nine months. 


+ Quotations on Liverpool Btcok-Excbange, 


3 Uniess otherwise stated all shares are 1009р paid. 


J From Manchester Share List 


— —À 


Bank rate of dieoount 23 per cent. (March ӨШ, 1965) 


Pp 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES. 


‘ : | . ! Closing Basiness done 
сазна ` NAMB, uh | or „ | Quotations cotations week ended 
EE" Gbare, | | Mar. 29th. pril 5th. April 5th, 1905. 
JJ ð 
[| зо ee | — x ee 
_ 20,000 Do. | "do. "P" Pa, Oum. Pref, -| 6 M sx ae ТЕТ РЕ 9—16 |- -. cm 
950,000 | Central Electric Ва у, nous. Deb вюск bs e . | 100 i. TN 105 —1 — 108 7 2. 
50,000 Cross and тапа ty Bupply oe oe ae өө 6 10 96 8 96 i 8 % 8 т 74— gà 8A т 
90,000 до. 0. Cum. Pref. E & ee ее ee 51 — tà 532 - 54 
46,000 Do: 29: ug undertaking " Oum, Pre б ° s Cu. ша 5 Н ва d 
pue Бо. a 4 Deb. Stock Red. ee | ee ec “ee ** ee 8 | 6 5; E E С "T 106] 
i] Chelsea ectricity • ee oe ee se ee oe 44% л TT c 
8885 on t London Electri ! Rang, OR. 40 0l.-iin Gs.. 10 6% | 6% | 6 96 Mo xa} и-н là | oj 
0 e 6, L — ee ee | | € x ggz 
45,000 Do. 6 Lightin $0 40085 ee os ee ee 10 ee oe oo 184— 14 xd 1?4 — 14 1334 
600, 0002 | ‘Do, b , (iss. at 135) all paid .. ee ee ee oe ee 128 —127 —121 ое 
900,000 Do, | 2nd Deb. Stock, Prov. Certe., all paid .. .. | 100 МА ir > RS 108 —165 108 —105 105 1044 
40,000 | County of London Eleotrio Lighting, Ord. 1—40,000 .. ` .» .. 10 4 96 4 96 4496 9A— 10 9 — 94rd 98 9} 
30,000 Do. 2 do. do. 6 96 Pref., 40,001—60 ee 10 oe ee ee 123 M 19 19 — 12 xd 134, 
400,000! Do. do. % Deb. Stock bel caer. law. cs js > vs š 110 —118 110 —118 12$ 
250,000 Do. do. Qnd Deb. Бюск .. x be .. | Stock ae ко " 104 —106 104 —106 = 
70,000 Edmundson's Electric On, ee ee ee b 1 96 7 % fk- 63 6 DM 6 6A 6 
70,000 Do, do, 6 Com. Pref. ee . ee ve ее ee ee 64 — 61— 68 без 64 
800,000; Do, do. lst Mort, Deb. Stock .. | 100 e » 106 —108 106 —108 Ж 
91,000 and Knightsbridge Electrio Ота. .. vs БЕ vx 6 10 96 1296 | 12 96 19 — id 12 — 18 12 
110.000 London Blectrio Supply Corporation, Limited Ord Я d Баг ы e 189 a ig 10 —19 sa 
on u y 2 oe . ee ee = ÍT a 
49,840 | Do. 0, ёо. 6 % Pref. ee . 90 5 ee ees | es — 8 51 * 
100,000 Metropollian E EMI c r ы елы ыы ышна i 1% | вдә. | 10% Tu taxa | Мус 18 I | 1% 
о Bu i. Г) ee ae ee ee ee x == 
71,106 Do. do. vois, 44% Cum. Pref. 1—71,106, 48 paid .. 5 5% ER di 2 5 i 52 oti bie 
110,000: А do, 1st Mort. Deb. Stock ee Pe Я = “э SN 110 —115 109 —114 113 1) If 
850.0002 Do. do. Mort. Deb. Rinok Red го ee Btock ee ee e 97 — 99 97 — 93 oe os 
260,000 | Midland Electric 0 ою, 44 % lst Mort. Deb. m Е 100 59 >» i 99 —101 99 —101 100 ы: 
10,663 | N Нш Hlectric Lighting - is d T 92 ә 10 6 96 6 96 7% 144— 153 144— 164 T 
40,000 Bi. James and Pall Mail Rlesteis Light Od. „„ 14% | 14x 14% 118 T'i miu ii 
. James’ an i ig е ee 2° ee es р = = ee 
90,000 Do. do. do. 7 JP Bob. Sock to 40,080 6 os eo | ү Е m 83 2 — s> 
е 150,000: ро. do. do. 8$ Deb. Stock Red ee 100 ee ee | ee 98 —100 98 —100 "a 
19,000 Smithfield Markets Electrio Bopply, Ord. ee ee es ee 6 93996 4 96 ee 28 — Sh 26— 84 os 
60,000 C] do. 0. 4 % Deb. Stock ee ee Btock . ee | ee 79 — 88 19 — 88 me 
65,000 | South London Electricity Supply, Ота. .. Е ig es - 5 13% 8% 4% 8}— ха 4i ee T 
100,000 | South Metropolitan Electric Light and Power (Ord. .. ee T 1 E oe E. í 1 1 T „ 
60,000 (Late Blaekheath and Greenwich 1 Pref. °з oe 1 ee ee ee Tm 1g xd 1 | 15 ae Sea 
1000 кирин ачы Co) 1st Deb. Stock er 2s эз є* 107 — 10 105 me 2 gi: y 
r e e , б ee ee oe ee өө es oe ee oe red 414— x : s 
80,000 Do. iri: 6% Cum. Pref. ee ee ee ee ee 5 | ee ee ee 55 m т Bix буд 532 
900,000 Do. . do. 449% lst Mort, Deb. Stock Red .. „| 100 | ix 5 106 —108 104 —106 xd T = 
110,000 Westminster Electric Supply, Ord, ee ee ee ee ee 5 | 19 % 184% 14% 12 — 18 12 — 18 12) 12 
38,141 Do. do. 5 % Cum. Pref, ее ee oe ee 5 ee ee 61— 62 6i— 62 | бүң «t 
| | f 
| Shares not officially quoted :—Mackay Companies 40—40} 
* Subject to Founders Shares. 1 Unless otherwise stated al! shares are fully paid 
MARKET QUOTATIONS, Wednesday, April 5th. 
Fortnight' Forinigbt'e 
CHEMICALS, &o. 5 METALS, &c. (continued). Price, | Deo, or ize 
в дей, Вубгосшоно > ee s. per ow. 6j- e Copper Sheet  .. .. _ .. per ton £83 3 
ё [1] Nitrio .. ve eo ев per сті, ee g $9 ee ee oe ee per ton £83 
a „ Oss ce cf „ percwt, Ba " „ (Electrolytic) Bars .. per ton £70 10 
а 97 Sulphurio ee es es per owt, 6/6 ее в 99 Bheeta ee per ton £81 ы 
а ee ео ee per cwt, 43J- ee 8 77 IL Rod oe per ton £81 et 
a Ammonis, Muriate (crystal) .. per ton £83 10 » 8 n = H. G. Wire per Ib, а. i 
в " 9 ee oe EL, per ton £80 ee f Ebonite Rod ee e ee per lb. 8/8 es 
a Bleaching powder. .. рег ton #5 5 T f n»n Sheet os e. per lb. . 8j- : 
a Bisulphide of Carbon .. . per ton £25 . п German Silver Wire .. per lb. 16 . 
а Borax... |... .. oe . per ton 18 . h Gutta-percha fine per lb. - 6/. to 7/ L 
a Bensole (90%): |... .. « per gal. * ee h India-rubber, Para fine .. — .. per Ib. 507 . 
a „ (5909) .. . eo per gal. bd T í Iron, Charcoal Sheets .. . per ton 218 .. 
a r Sulphate .. .. .. рег ton А T 4 „ Pig (Cleveland warrants) per ton 49/- 6d. dec. 
= Nitrate ee es ° per ton £25 oe í Т] according to візе per ton From ү LN 
а n White eo oe рег ton £81 4 ,, Scrap, heavy ..  .. per ton 41/6 to 50 T 
2 ee р со 431 10 . 4 , Wire, galvanised No. 8 .. per ton Lm * 
а a ee - D А А 
а Naphihe, Solvent (90% a 160°C), per gal, E КЕ 0 Lead, English Ingot .. . per ton | 219176 2 09 ine 
a Potassium B ‚ in са per lb. » Go» " Sheer per ton 214 6 5 ine. 
e Potash. Caustic (15{80%) e . per ton 419 ec : M Manganin Wire No. 98 oe ee per 1b. 8j- vr 
a Potassium Cyanide Р per Ib. 74. 9 Mercury .. .. ..  .. per dot. #7 12 6 
в Bhellac ана „„ der cut, 165 / ' d Mica (in original cases) small. per lb. 6d. to 1/ T 
a Sulphate of Magnesia .. .. per ton 44 10 А d „ ji » medium per lb, 2/6 to 4/- L 
a Zulphur, Sublimed Flowers  .. per ton 26 10 T d „ d s» large .. per lb. 4/6 to 8/6 T 
а „ Recovered s per ton &6 10 os Р Phosphor Bronse plain castings per Ib, 1/1 to 1/8 
a »  Lomp .. .. der ton T P n rolled bars & rods per lb. 1/1 to 1/8 . 
в Boda. Caustio (white 130 96) ec рег ton 410 15 ee » Т " strip & sheet per 1b. 1/8 | 
0 с. + ерю а "e о Platinum’ .. "..  ..  .. per ou. 62/6 
Sodium Ricbromate, casks — . per Ib. id, e Silicium Bronze Wire .. per lb. 1044. to 1148; T 
„ Cyanide .. .. per Ib qa. í Steel, Magnet, &cc'd'gtodeso'p'n per ton 258 us 
& ‹ " L in bars ee ee 15 to £40 oe 
b Aluminium Ingots, in ton lots .. per ton £180 Ss 9 Tin, Block .. ..  ..  .. per ton | 2188 ine. 
b LT] W е, in ton Jota ee per ton #168 ee a pe Wire, Nos, 1 to 16 ee ee per lb. 1771 pi 
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e Brass (rolled metal 9" to 12") basis per Ib. 734. 5 j Yarns, 2/10s Grey Cotton, onsp’ls per lb. 8d. T 
e un be(brased ). Per lb. 93а. I j ы б1еа. Flax.. .. per Ib. А L 
єс i (soliddrawn)..  .. perlb. d. .. i n»n 8 piy 10 lbs. Russian. per lb. ` . 
c „ Wire, basis.. — .. . Per Ib, ва, c j „ 10 Ibe, Russian, single . per Ib. . ә 
о Copper Tubes бизе) wy с. per Ib 100 E А zino,eh's(ViellioMontsgnebnd.) Berton | #6116 | 10. dec 
ee . * ee n , а = 
otations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Lid.; e Thos. Bolton & Song., Ltd,; d Е. Wiggins & Sons.; о Frederick 
Smith & Co., f India-Rubber, G.P, and Teleg. Works Co., Lid. ; g James 4 Shakspeare ; k Edward Till & Oo.; 4 Bolling & Lowe: ся Walter Н. Hin and 


Go., Ltd.; k Morris Ashby, Lid. ; m W. T. Glover & Co., Ltd.; я P. Ormiston & Sons 
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Standard Specification for Boiler Steel.—Tbe 


Engineering Standards Committee recently published their speci- 
fication for boiler steel for marine boilere, 
be applicable to land boilers. The steel must bs open hearth, but 
may be either acid or basic, and the finished material must not have 
been hammer-dressed. Test pieces are, if po:sible, to retain their 
rolled surfaces on two opposite sides of the piece, and elongation is 
to be measured on a length of 8 in. Test pieces are to be treated the 
same as the material in the matter of annealing. 
of test pieces are stated for material of various thickness, For 


plates the following tensile strengthware given :— 
1, Shell plates, 28 to 32 tons per sq. in. 
д. Flange plates and furnaces, 26 to 30 tony per sq, in. 


mi: . i4 | 4 4 


We presume it will also 


The dimensions 


may be specified. 


; о Johnson, Matthey & Co., Lti.; p The Phosphor Bronze Co., Lid: 


Where tensile strength is unimportant, the bending test alone 
Elongation in 8 in. is specified as 
for materi] 0375 in. thick of class (1) and not less than 23 
per cent. for class (2) of same thickness dimensions. 
given for the taking of samples for test purposes. 
Chooses, a fresh test piece may be taken should a test piece bresk 
outside the middle third of its length. This proviso is а safeguard 
against improper gripping of the test piece in the grip jaws. 
bends and temper bends are specified, with rules fer removing the 
raw edge or arris formed by shearing. Rules are given for bending 


20 per cent. 


Rules are 
If the maker 


Cold 


and for other matters, such as defacing the brand ола condemned 
plate. In an appendix are given illustrations of test pieces recom: 
mended for plates and other structural materials. 
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| 
1 


— m ——— — — — 


Ж тү 0 œ yp „ рР—- Pm 


/ : 
——á—— e EU К —Q Є М -— 


Vol. 56. No. 1,428, Арап, 7, 1905.] THE ELECTRICAL REVIEW. 


585 


METAL MARKET. 


Fluctuations in March. 
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Cinderella Dance.—The members of the ** Robertson ” 
Electric Lamps Fire Brigade at Brook Green held a Cinderella 
Dance in the large hall at Brook Green Works on Saturday 
evening, March 25th, and, judging by the success of the pr» 
ceedings, it is likely to bscome an annual function. About 300 
friends and visitors were present, taxing to the full the capacity of 


the excellent hall provided by the firm for the recreation of the - 


employés of the Robertson Electric Lamp Works. 


INSTITUTION OF ELEOTRICAL ENGINEERS. 


4 


SOME EFFECTS IN THREE-PHASE WOBEING. 


Он February 27th Dr. W. M. Thornton read а paper on this subject 
before the Newcastle Local Section of the I. E. E. The paper dealt 
largely with phenomena ebserved upon the system of the Newcastle- 
on-Tyne Electric Supply Co, and а Jarge number of oscillographic 
curves were taken under working conditions by Mr. Н. О. Leake 
and Mr. W. B. Woodhouse. The author finds that the carves suffer 
but little distortion due to the capacity of the cables, the latter 
being of the threg-core type, 3 miles in length. The synchronous 
motor load, however, had a strong inflaence upon the wave form, 
producing decided ripples corresponding to the 13th harmonic. By 
means of the latter, which ran up and down the curves as the engine 
rotated, the phase-swing betweea the generator and motor could be 
observed. In one case this was measured in this way, and amounted 
to 17° of phase. z 
The Parsons turbo-alternator gave a very fine sinnsoidal curve on 
open circnit, but on a synchronous motor load the 23rd harmonic 
was markedly presentin the current wave, and was also present ia 
the voltage wave; the 13th harmonio was present ia both. The 
23rd harmonic was traced to the movement of the magnetic flux 
across the slots in the armature core, and it was suggested that high 
order harmonics would be favoured by short sir-gaps, and low 
induction density in the teeth. The effect of high harmonics in 


increasing the losses, both in the copper and in the dieleotric of the 


cables, was pointed out. 

A turbo-alternator on light load was found to give a current wave 
possessing а very marked 3rd harmonic. This could not have been 
present had not the neutral points of the generator and motor been 


. earthed. The 3rd harmonic was due to hysteresis, and it was 


found that there was а strong reaction on the D.O. field excitation 
under these light load conditions. | 

. Some tests were made whilst running alternators on water load, 
which showed that the power factor under these conditions was 


practically unity. At the same time the current wave was flattened, 


due to the removal of the earth connection in the generator, and the 
formation of a mesh connection by the water resistance, whereby 
the 5th harmonic was reversed in phase. ar 
Some remarkable effects due to phase swinging were observed 
when synchronous motors were running light, and a stroboscopic 


‘method was devised whereby both steady and oscillatory phase 


displacements between machines running in parallel could be 
observed. i 


“RBARTHING.” 
Guascow SAOTION. 


Оя the 14th ult. a discussion took place on the paper read by Mr. 
W. W. Lackie on Earthing.” 

Mr. J. W. Brac said that Mr. Lackie seemed to indicate that it 
was possible for an earth current of 250 amperes to pass momentarily 
through a 3 ampere fase, and that that was the reason why the main 
fuse frequently blew with an earth fault on a 3-ampere circuit. An 
earth fault on the live wire was practically а short circuit between 
the middle wire and the live wire, and they knew that a short- 
circuit ought to blow one fase only, if the fases were properly pro- 
portioned. He thought it would be found that “earthed ” cist-iron 
boxes bad been used in nearly every case where the main fuse had 
gone with an earth on а 3-ampere circuit. The brauch fuse went off 
so violently that an arc was formed to the case, and it was this new 
earth which blew the main fase. As poiated ont by Mr. 
Lackie, the blowing of the main fuse frequently caused another 
arc to form in its own box, so blowing the Corporation fuse. 
lf well designed fuse boxes with insulated or preferably non-metallic 
cases were need, he thought it was practically impossible for an 
" earth on а three-ampere branch to do more damage than blow 
the three-ampere fuse. Mr. Lackie's remarks about the possibility 
of getting a 500-volt shock from a 250-volt installation brought 
out very plainly the great danger of using cheap and shoddy branch 
switches. It was possible to buy tumler switches, the corners of 
which were guaranteed to become live” with one week's ordinary 
use. With all deference to Mr. Lickie, he submitted that his pro- 
posal with regard to earthing was not practicable. It was impos- 
sible to permanently insulate the metallic sheathing. The job 
might be insulated at first, but, sooner or later, а plumber ran a 
pipe over the conduit. Mr. Lackie said that the job would then 
be no worse than ја job carried out under present conditions, But 
was this so? He proposed to use a resistance to earth.“ The 
bulk of the current, would uader this condition, pass to earth by 
the gaspipe or other metal tousning the conduit, as its resistance 
to earth would be much lower thau the resistance or earth connec- 
tione. The electro-magnet arrangement witn bell would certainly 
be usefal. He agreed with Mr. Lackie regarding the use of resist- 
ance to "earth" for small motors, aud he thought the propossl to 
connect that to the overload release ап exceediugly good one. [be 
eame would apply to large switches, fuse boxes, &c., in cast-iron 
case.. He was of opinion that if tue metallic sheathing was made 
electrically continuous thr.ughout and earthed at one or more 
points, and if the fuse boxes were properly designed and provided 
with insulated or non-metallic covers, the installation would be 
perfectly safe. In his opinion the ideal system was some well- 
designed concentric system with earthed return. Lampholdera were 
the weakest part of the whole installation, as it was impossible to 
get the proper space for 250 volts in the standard holder, and 
insulating the lampholder did not always meet the case. 


Pd 
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. Mr. Guoras Srzevenson said steel-armoured cable was largely 
used for ship lighting, the armouring being lightly insulated with 
a layer of tarred jate, and, in his opinion, if proper care was taken 
this made a much better job than any conduit system when they 
came to consider power circaite. If Mr. Lackie's proposals 
were adopted, it would Ъз necessary in many caves where 
the motors were mounted direct on metal framework making 
а good earth, to insulate the motor frame from the base 
plate, and that, in bis opinion, constituted ап objection. 
He hed some 10 6500-volt motore and 100-kw. generator 
connected to cuncentric cables with the outer earthed, and as the 
machine frames were also earthed, the insulation was subjected to 
the full pressure of 500 volts The troubles he had encountered 
had invariably occurred in the starters and fuses, more especially 
in the latter. A fuse at a reasonable price, which would stand a 
dead short under the above conditions, was not obtainable at the 
present time, There were several “patent " fuses which would, no 
doubt, break a " abort,” but а good circuit breaker could be obtained 
for the same money, and, in his opinion, was а more satisfactory 
article. It was generally agreed that all starters should be earthed 
also, but he did not think there was a single make of switch on the 
market which would etand this treatment. 

Mr. DaviD MoGipson remarked that an installation in tubing, well 
bonded and earthed, was the perfect system for the prevention of 
fires in buildings from electric leakage. Earthing to a water-pipe 
was а very risky and unfinished system. Не would propose that 
the Oorporation ran an earth wire into each building along with 
their service. He did not agree with Mr. Lackie in the hope that 
engineers would do all they could to stop the use of gas and gat- 
pipes in buildings where electriclighting or power was being installed. 
There was so very little heat from electrical apparatus, that 
gas fires were necessary, so they should meet the difficulty boldly. 
To put а resis'ance in the earth circuit in a building where there 
were also gas pipes (of less resistance) would increase tbe danger of 
fire. All tubing snould be earthed as much as possible all along. 

Mr. MavoB said that everythirg possible should be done to 
ensure continuity of supply, and three ineulated wires on a three- 
wire system ensured this а hundred times better than one with an 
earthed neutral. 

Mr. ALLAN ARTHUB said that one disadvantage of having only one 
earth ір a large building was that, in the event of the earth wire 
being broken, the whole containing system was insulated from earth 
or only connected to earth by accident. Another disadvantage was 
that, 1f the carthing was in the basement ара a fault occurred in the 
top flat, ali the tubing to the earth was momentarily alive until the 
current pasmi g throogh it blew the fuses, whereas, if there was an 
earth on every flat, oniy a sma 1 portion of that current would travel 
along tbe tube, while the most of it would go right to earth on the 
top flat. He would be glad if the Corporation passed a rule that 
the sheathing mast be insulated before earthing, because it would 
ensure increased саге on the part of the contractor. 

Mr. James JOHNSTONE said that it was a common occurrence to 
find earths on private iustallatione, which were traced in nine cases 
out of 10 to outside fittings with uninsulated lampholders, or to 
lead-covered wiri g with metal fittings, in green houses. Ae for Mr. 
Lackie's suggevtiun of a r. sistance in tae earth circuit; if it could 
be assured tnat the system carried out on an insulated base was 
always ід that condition, then there would be no question from the 
consumers, and the supply point of view as to its utility and safety, 
but what guarantee haa they that a plumber would not come along 
and earth сре whole system, apart from the earth circuit with its 
resistance ? 

Mr. Lacki, in reply, said that nearly everyone agreed and all 
fire insurance companies insisted on tne metal sheathing being kept 
clear of gas pipes, aud woat electrical difference was there between 
а вова. қ being in coLtact with э gas pipe and ite being in contact 
with an irongr.der with which a gas pipe was in contact. He 
would say none. He dia not agree with Mr. MoGibbon that the 
electricity woula flow to carth by the easiest road. 1c would flow to 
earth by each road iu prop -rtion to its resistance. He was inclined 
to agree with that gentlen an, however, that earthing 8boula be vid 
the cable sbeathi.g aua not by oiher metal work, and that an earih 
plate should be sung fcr each installation. Bus he did not see that 
the Corporatiun sh: uld be put to the expense of runnicg an earth 
wire thronghuut the city for this purpose. The proposal in the 
paper тоша maae it posible to test whether the tubing 
wae clear of all other earths and continuous, and what he 
w.shed was to make the tubing its own earth inside the 
premises without using earths that were not put there for 
the purpose of conveying currente, Не agreed that the present 
eartbiny arrangement was too crude aud too violent in 
its results, аһа it was partly this which brought the subject 
to his notice. The proper party to make minute and careful 
inspection and teste, was the insurance company who were paid for 
dolug so, but did practically notbiug fur tus part «f their prumiums. 
These remarks oia nov app.y to tbe Briu:b. Eugine Boiler and 
E. ectrical lusarauce Co., wno were doing spien.id work, and 
ezumine d installations insured by them perivaically, just as they 
inspected and tested bulers, Mr. Jonnstone's warning ab ut 
juiluing the earth wire to the stret siae cf the water supply had 
bcen given eflect to in the new issue ef rules by the electricity 
department. Mr. Black doubted the blowing of the two fuses of 
астей в zes in series on а aeaa earth. Theoretically tne two 
our ves впош1а not touch, but practically tuey did for three reasons— 
(1) A tnree-au pere fuse bad а Shorter brosk, and cong quevtly the 
terminals affected tho tusipng time; (2) therelauve radiatipg surface of 
the tarve-sampere fuso was much greater than in the case of the 25- 
ampere fuse; (3) ihe main fuse was prooably slightly warm, and во 
had got апеаа, as it were, of the brach fuse which was cold. The 
distanoe between the terminals of А fuse and the side of an earthed 


metal box should be on a 250-volt fuse, the same asthe distance 
between theiterminals, and in a 500-volt box, half the distance. Mr. 
Black said it was impossible to insulate permanently the metallic 
ebestbing. It was, however, possible, he would not say to insulate, 
but to keep it away from other earth connections, and, further, to test 
from time to time, and see that its isolation was permanent. For 
many years s firm in Glasgow did insulate the metal tubes The elec- 
trical contractors had learned by experience to keep clear of gas- 
pipes, and it was now time the plumber was taught to keep clear of 
sheathing or pipes containing electricity conductors. 


(To be concluded.) 


A PRIVATE LIGHTING AND POWER PLANT. 


Sonn notes on this subject were read before the Dublin Local 
Section, on Febraary 9th, by Mr. P. T. Blisset. The generating 
plant comprises both Willans single-acting engines, coupled to 
Mather & Platt dynamos, and Parsons turbo-generatore The 
installation has grown up by degrees, so that the units are of small 
size, and some exbaust to condenser, some to atmosphere, and some 
to а steam heating main with а back pressure of 11 lb. per sq in. 
The wiring of the factory was originally carried out with armoured 
cables fixed under cleats, but much of this has been put into wood 
casing. Iron tubes have also been used, but the author thinks the 
draw-in system exists more in theory than anywhere else. The 
importance of ready access to all connections is empbasised, and 
many little troubles are pointed ont. Switch fuses with hollow 
porcelain hendles are preferred by the author, but must be lined 
with asbestos, as otherwise, when one is g а fuse with a 
short on the line, the arc formed may burst the handle with disastrous 
resalts. , 

Low speed motors are advocated by the author, who has 204 
under his charge, mostly enclosed and coupled direct. The total 
horse-power is 1,363, but there are rarely more than two or three 
armatures under repair, and a breakdown causes but little delay. 


‘Two pressures are used, 420 and 210 volte, with balancers. 


The starting gear is far more troublesome than the motorr, and a 
variety of defecta are mentioned as having been discovered in their 
constraction and working. 

Circuit breakers are too apt to come out on small provocation and 
bave been r: placed by fases. 

Perbaps no feature of the author’s notes is more remarkable than 


dis experience with tubing and concentric wiring systems. Moisture 


colle-ted in pockets in brased steel conduit; enamelled tube rusted 
through in less than two years; the draw-in system was impractic- 
able with heavy wires; tubing fastened to girders was apt to get 
loose and the ende then cut the insulation; concentric wiring 
proved a failure, as many as aix or eight faults occurring in a length 
of 116; watertight distribution boxcs got filled with water (I), 
which boiled and blew fuses. Heavy pitcb-pine casing, fixed by 
carpenters, has been successful in fairly dry situations, and the cleat 
system is also good and safe. Porcelain fittings for this work are 
wanting. 

Groups of incandescent lamps have been found more economical 
than arc lamps for works interiors. 


« 


THE STEAM ENGINE RESEAROH 
COMMITTEE. 


Tum Steam Engine Research Committee of the Institution of 
Mechanical Engineers has, after a period of five years of 
research, presented its first report in the form of & paper by 
Prof. D. 8 Capper, who has apparently done all the work. 
The original ot ject of research was initial cylinder condensation, 
but the learned professor's arduous labours appear to have been 
directed perbaps more to valve and pi-ton l-akage than to the 
supposed main object, which was to find the effect of steam jacketing 
at various temperatures and speeds upon cylinder condensation. 
The report contains evidence of an immense amount of labour 
and a large expenditure of time and energy upon a number of 
what we cannot but feel are rather useless tests. Nothing is said of 
the sort of steam used in the Jackets, and therefore it isto be pre- 
sumed that the steam was simply at boiler pressure and temperature. 
There is nothing to tell us whether the jackets realiy contained 
steam or air or water. A jacket cannot be expected to be of any 
serious value unless it is fed with steam from a separate boiler at & 
higher pressure and temperature than the main boilers. Buch a 
boiler should discharge its steam, preferably superheated consider- 
ably, through the jacket avd tbrosgh a reducing valve into the 
main boilers. The whole of the steam of the special boiler should 
pa:s through the jackets, effectually sweeping them free of air and 
giving a head of temperature on the outeide of the working barrel 
to force heat through this into the cylinder. Yet five long years 
have been expended in trials of a miserable 6-in. cylinder elide valve 
engine, that r presents a phase of steam practice that ought to be, 
if it is not, ав extinct as the dodo. Тое sense of proportion, or 
rather th^ lack of such sense, has never been more apparent than 
in the Committee's labours, which are a painful evidence of 
the L efficiency to which our great technical societies may become 
redaced. | 
Tnere is nothing whatever to tell us whether any attempt was 
ever made to make the valve of this little sorely tried engine 
steam-tight.  'Inat it was not steam-tight is only too clear 
from the report. Was it even attempted to make it tight, when as 
bot as the steam, by any system of grinding in place? Nothing is 
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anid on this. Yet when a learned professor sete out 
to claim cylinder coudeneatinn to be of small account in 
comparison with valve leakage, it micht have been thought 
that be would have taken care that his valves were not abnormally 
out of order. Hjrn, who did so much in the way of explaining 
cylinder condensation, is pushed aside by the Callendar-Nicoleon 
school, to which Prof. Capper appears to give his adherence, and we 
are asked nowadays to pat down everything to valve leakage, and 
practically to ignore the interchange of heat between the cylmder 
metal and the moiet steam within it. No satisfactory explanation 
of valve leakage appears to be attempted. Is it not most probably 
an effect of cepillanty? Water obtains entrance in tbe minute 
capillary space between valve and sest. The valve rides on a film 
of water, and at the peripheries at lower pressure this film evapo- 
rates and disappears; а constant stream of water thue creeps 
throngh the cprning, aud ig assisted in doing so by valve movement. 
But the pity of it all is that even the leakage theorists admit that 
leakage is a function of wet steam, and that it is practically non- 
existent where steam is dry and valve faces are reasonably level. 

If there is anything in modern steam engineering that isa оет. 
tainty, it is that superheating produces economy if it is rationally 
carried out. Superheating reduces leakage, and it also reduces 
cylinder condensation. On this ground, therefore, it seems to 
matter very little whether the steam that disappears in the 
early stages of the stroke is leakege or is condensation, for 
both evils are cured by superheat. The usefulness of the research 
ie, therefore, about on à par with а research into the losses of the 
Newcomen engine, due to the use of the cylinder а‹ а jet con- 
denser. Watt, we know, invented the separate condenser to avoid 
the losses of the jet condenser cylinder. A very fine paper migbt, 
to-day, be written on the thermal losses of the Newcomen engine; 
but would it be of much service in establishing the Watt principle 
more firmly? It might not suit the leakage theorists of to-day, for 
Watt's arguments are just what they do not seem to relish. The 
first report of the Steam Engine Reeearch Committee appeals to us as 
a deplorable waste of en As one of the speskers said, in the 
course of the discussion, it is doubtful whether any engine designer 
will obtain the elightest assistance from the report. We think that 
the engine was too small for а fair test, that some of the more 
important data are insufficiently detailed, and that the very 
matter of the research is practically out of date. 

Heat applied outside the working barrel of a steam engine is not, 
and cannot be, so efficient as heat applied on the ineide or working 
side of the barrel. We understand that the archives of the 
Institution contain the reports of another committee on the steam 
engine which bave not been published, апа were even unknown to 
one of the members of the Council itself, who complained that the 
committee bad furnished no information, and was corrected 
by another member of council, who had been on the particular 
committee, and stated that work of great value had been done, but 
not published. It were a pity in that case that the really useful 
report had not been allotted the costs of publication in preference 
о the present report, which will be of no practical commercial 
value, 


PHYSICAL SOCIETY. 


AT the meeting held on March 24tb, Prof. J. H. Poynting, F. R. S., 
President, in the chair, Mr. W. O. Crimtom read a Note on the 
Voltage Ratios of an Inverted Rotary Converter.” Ia this note 
terme due to the effect of armature resistance are introduced into 
the ordinary theoretical equations. The resultant voltage on the 
4. 0. side is found to be less than tbat given by the usual rule. 

A paper “On the Flux of Light from the Electric Arc with 
varying Power Supply," was read by Mr. G В. Dvgx. The paper 
records tbe resulte of experiments made on the electric arc with the 
following objects:—(1) To obtain a series of curves for alternating 
and continuous arcs of different lengths, sh »wing the relation between 
the mean spherical candle-power and the power supplied to the аго. 
(2) To compare the efficiencies of the alternating and continuous 
arcs under different conditions of arc length and power supply. 
The frequency of the alternating current was 80 cycles. For normal 
arc lengths tbe 4. C. efficiency is about ; of the p. c. efficiency. 

A paper ' On the Application of the Cymometer to the Measure- 
ment of Oo-Efficiencies of Coupling of Ovcillation Transformers” 
was read by Dr. J. A. FRM. This paper deals first with the 
latest pattern of instrument, called by tbe author a cy mometer, 
designed for the measurement of the frequency of electric oscilla- 
tions, and also the length of long electric waves. 

It consists of a sliding tubular condenser, consisting of two brats 
tubes, separated by a thin ebonite tube, the outer tube being 
capable of sliding off the inner tube. Parallel with this sliding con- 
denser is placed an inductance coil or helix, of bare copper wire, 
жопой on an ebonite tube. The outer brase tube cf the sliding con- 
denser carries а collar, which in turn carries а rod with a crutch at 
the end resting upon the inductance coil. The circuit of the 
instrument is completed by a copper bar, which joins one end of the 
inductance coil with the inner surface of the sliding condenser. 
When the outer tube of the condenser is moved by an insulating 
handle, the same motion reiuces equally the capacity of the con- 
denser and the portion of the inductance coil included in the closed 
circuit. The circuit, therefore, consiste of a variable capacity and 
inductance in series. The author calls the square root of the product 
of the capacity and inductance in any position tbe oscillation 
constant of the instrument. A scale is provided parallel with the 


inductance coil, on which is engraved the oscillation constant aud 
the corresponding frequencies connected therewith by the formula 
ñ = 1/2 тустг 

In addition to thir, the instrument is provided with a vacuum tube, 
preferably a Neon vacuum, which is connected between the inner and 
outer surfaces of the condenser. Тһе instrument is used in the 
following manner :— | 

The copper bir is placed parallel and near to a circuit in which 
oscillations are takiog place, and the handle of the instrument is 
moved, thus varying th» oscillation constant, until the vacuum tube 
glows most brightly. Uader these circamstances, it ie known that 
the circuit of the cymometer is in resonance with that of the circuit 
being tested, and their oscillation constants are therefore the same, 
hence the scale reading gives the product of the capacity and 
inductance of the circuit being tested. The instrument is &!so pro- 
vided with a rectangular wire circuit, the inductance of which is 
known. Ik this circuit is joined up with any unknown capacity and 
oscillations are set up in it, the cymometer can be used as above to 
determine the product of capacity and inductance in the circuit 
being tested, and the inductance being known, the capacity is there- 
fore known also, Again, we can find the coefficient of coupling of 
an oscillation transformer. Tbe inductance of any circuit can be 
ascertained for high frequency currente by the cymometer. The 
instrument can be used for measuring the oscillation constant or the 
frequency in an open oscillating circuit, such as thet of a wireless 
telegraph aerial, and by means of it the wave-length which is being 
sent out from the aerial сап be measured, and al«o the wave-length 
of waves being received on апу aerial. The instrument can also be 
employed to analyse a compound oscillation takirg place in a circuit 
and determine the compound frequencies, It thus acts as an elec- 
trical equivalent of a spectroscope. 


ELEOTRIC RAILWAYS IN GERMANY. 


In а country like Germany, where practically al] the railways are 
owned by the different States which constitute the empire, it is an 
extremely difficult matter to induce any of the Governments to 
make а radic«l departure from the present methods of steam 
locomotion. This is not due to any want of appreciation of modern 
systems of dealing with traffic, but rather to tbe disinclination on 
the part of the official miod to doanytbing that would tend to intro- 
duce the element of private competition with tbe State railways. 
Hence it happens that with the exception of the capital, electric 
traction on tbe railways makes comparatively little progress in that 
country, notwithstanding the many schemes which are reported 
from time to time as emanating from private promoters. Iu these 
circumstences it is interesting to record the fact that the Prussian 
State railway authorities, who have frequently been urged by the 
rincips] electrical companies to substitute electric for steam 
ocomotion on the railways, or to grant concessions for the oon- 
struction of high-speed lines, have at last decided to make an 
experiment on them own account in the vicinity of Hamburg. Thie 
decision may, perhape, have been dictated by the results attained on 
the Anhalt tuburban electric railway on the direct-current system 
in Berlin, wbich was taken over by the Prussian railway authorities 
a few mooths ago, together with the single-phase alternating 6 000- 
volt system used on the Spindlersfeld-Jobannisthal Railway, aud 
also by the well-known high-speed trials on the military railway 
between Marienfeld and Z «sen. The Government scheme does not 
relate to the project which has been under discussion for a 
number of years for the construction of a network of city and sub- 
urban electric railways in Hamburg, and which is jointly promoted 
by the Siemens & Halske Co. and the Allgemeine Co., of Berlin. 
It concerns four main lines of a total length of nearly 17 miles, 
namely, (1) the Hambuarg—Altona connecting line; (2) Altona 
Blankenese; (3) Hamburg— Harselbrock ; and (4) the new subnrban 
line between Hasselbrock, Barm beck and Onlsdorf. An agreement 
for tbe convereon of these railways bas been concluded between the 
Prussian State Railway authorities and the Hamburg Senate, and 
the scheme now orly requires the endorsement of the Prussian Diet 
in order to be carried into effect at an early date. The expendi- 
tore is to be provided partly by the State of Hamburg апа partly 
by that of Prussia. It is proposed to erect a generating station near 
Altona, and the names of the prospective contractors are given as 
tbe Allgemeine Co., the Siemens & Halske Co. and the Lahmeyer 
Electricity Oo. 
The proposal in regard to Hamburg and vicinity is apparently to 


do proceeded with, as the consent of the Prussian Diet is not 


expected to be withheld, as a joint enterprise of the two States, In 
other provincial cases, however, private initiative is endeavouring 
to obtain a footing. Among these may be cited the scheme for the 
establishment of an electric railway between the centre of Cologne 
and the heart of the metallurgical town of Düsseldorf, a distance 
of nearly 25 miles. This project, which is promoted by the Allge- 
meine Co. and the Siemene-Schuckert Works Co., contemplates an 
expenditure cf £1,100,000, and a speed of from 9 to 11 miles an 
hour in the towns, whilst a rate of 45 miles an bour is proposed for 
the intervening route. The promoters do not anticipate any 
return on the capital outlay at first, although an excellent yield is 
expected after tbe line has been in operation for a period of six 
years Tbe scheme is now under the consideration of the local 
authorities concerned, but the principal point relates to tbe attitude 
of the Railway Minister. Bo far, the latter is said to be favourably 
disposed towards the projected railway; indeed, his disposition is 


tuch that exceptional rights of State expropriation are said to be 
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entertsined in the event of a concession being granted for the building 
of the lire. Another scheme proposes the construction of a railway 
between Mannheim and Durkheim, and a company is to be formed 
for the purpose of carrying. out the proposal, wbich represente а 


total length of 15 miles. It is understood tbat the municipal: 


authorities of the two towns in question are in agreement, but those 
of Ludwigshafen, which is the most important intervening town, 
have not yet given definite adhesion. 
- In Berlin—the home of so many electric railway projects, and at 
present the locale of a legal dispute between the Grand Berlin 
Tramways Со. and the City Council as to the right of concessioning 
underground lines along the route followed by tramways on the 
surface—there is apparently no intention of making the mistake 
- incidental to London. The Berlin city councillors appreciate the 
value of the only underground electric railway in the capital ; they 
know that it removes а considerable number of passenger vebicles 
from the surface of the street», aud to this extent relieves the 
‚ congestion on the surface. They do not wish to draw—as in the 
south of London— passengers from an underground service in order 
that they may be carried above ground, and thus restore the con- 
gestion by the blocking of streets owing to any increase in the 
number of tramcars. No, the Berlin City Council believe that the 
greater the amount cf traffic that is led underground, the greater 
will be the relief afforded on the surface. This contention is illus- 
trated by the fact that from their actions both the Berlin and the 
suburben authorities are convinced tbat the problem of rapid 
transit, and of preventing the streets from becoming а mere accumu- 
lation or solid block of vehicles of all kinds, can only be ratisfac- 
torily solved by permitting the passenger traffic to be handled 
below or above the street surface as far as possible. In the case of 
the City Council, a scheme bas been prepared for an underground 
line between tbe extreme north and the soutb. The expenditure 
is estimated at £3 000,000, but in non-official circles it is thought 
tbat the outlay would be higher, in order to connect Wedding with 
Rixdorf as desired. As to the question of overhead lines, the 
Rammelsberg authorities bave in contemplation an elevated railway 
in preference to a tramway; a syndicate is promoting an express 
line between Berlin aud Schmorkwitls, in which the local authorities 
. are also to be financially interested to the extent of 70 per cent. of 
the capital expenditure; and the proposed high-level line between 
Berlin and Reinickendorf and Dalldorf—Tegel is progressing ; 
whilet the extension of the existing undergroond railway from 
Potsdam Plats to Spittelmarkt is awaiting the decision of the Courts 
in the before-mentioned action ag to tramways versus railwaye. 

In conclusion, a few figures may be given as to the “taxes” paid 
by transport companies to the Berlin City Council during 1904, the 
total exceeding £126,9(0 Of this amount the Grand Berlin Tramway 
Co. and its associated concerns were responsible for £120,0CO, this 
iocluding £16,940 as participation in the profits and £1,057 as com- 
peneation for consent tothe abolition of battery cars! The Under- 
ground and E'evated Electric Railway Оо. bad to pay £3,514, and 
the Berlin and Treptow Tramway Co. the sum of £3,176, the balance 
being formed of & contribution by the Continental Co. ín respect of 
the Hohen Schonbausen line. 


REVIEW. 


Light Energy: Ils Physics, Physiological Action and Thera- 
peule Applications. By MARGARET A. CLEAVES, M.D. 
Rebman Co., New York, and Rebman, Ltd., Shaftesbury 
Avenue, W.O. 1904. Price, cloth, £1 18. 


This is a book that was wanted, and its arrival should be 
warmly welcomed. Not only does it treat of light, but it 
treats of it with “ light and leading." Covering as it does 
more than 800 royal octavo pages, it may, to our insular 
eyes, appear rather colossal in its proportions; but it deals, 
be it remembered, with a wide subject, and comes from a 
country of “ big things,” a country where, this very volume 
informs us, the sun has the brilliancy of fifteen hundred 
and twenty-tive billions of billions of candles, and where 
light travels at the rate of thirty thousand millions of centi- 
metres a second. Compared with the latter, how paltry must 
appear our old-fashioned reckonings in mere miles, Some 
explanation of its bulk will be found in the fact that not 
only does it cover a great extent of ground, but it is con- 
cerned with a matter which, in many of its aspecte, iq new. 
The therapeutics of light have only lately attracted serious 
attention, and the subject cannot yet be said to have crys- 
tallised into recognised shape or shrunk into its permanent 
proportions. In point of fact, the writer is confronted with 
a series of problems which are, many of them, enunciated 
for the first time, and most of them still await solution. 
Moreover, it is by no means an easy task to collect and con- 
dense and put into readable sbape, as this book does, a mass 
of scattered literature much more remarkable for its bulk 
than for its excellence. Still, making allowance for all this, 
and keeping his eyes open to the undoubted merits of the 


volume before him, the reader will find it difficult to resist 


the impregsion that a certain amount of judicious praning 
and compression would have added crispness to its style, 
lucidity to its language, and edge to its afguments. But 
this is a comparatively unimportant point, and the student 
will not feel disposed to pick holes in a work which is likely 
to serve him- so well. A less trivial matter than this, and 
one that cannot be passed over quite so lightly, is the appear- 
ance of one or two glaring and inexplicable inaccuracies which 
seriously disfigure its interesting pages, and which all but the 


 captious critic will attribute to imperfect—very imperfect— 


revision, To find an example of this, the reader need not 
go beyond the first page of the firet chapter, where he will 
read as follows :—'* The various manifestations of energy 
known a8 soupd, heat, light, electricity and chemical action, 
are all vibrations of this universal homogeneous incom- 
pressible continuous body which is incapable of being resolved 
into simpler elements or atome,” 

Ав its preface tells us, its pages are devoted to the physics, 
physiological action and therapeutic effect of light energy 
from both natural and artificial sources, and it by no means 
limite itself to the phenomena of the visible spectrum. The 
energy of light, and its manifestations, are first explained, 
and then the elementary physics of heat, discharges in 
vacuo, visible light, ultra-violet rays, N-rays, X-rays, cathode 
rays, alpha, beta, and gamma-rays, The reader will be 


relieved to find that anything like а full consideration of 


the X-ray has been judiciously avoided ; it is appalling to 
think of the dimensions which euch & book might have 
attained had this subject been discussed in detail. 

. After 150 pages devoted to the physics of light, its 
“action on elementary forms of life and vegetable organisms "' 
is considered at some length, the summary of this chapter 
being as follows :—‘ Vegetable life is not possible save in the 
presence of light. Chlorophyll assimilation, the fundamental 
phenomenon of plant life, is only possible in the presence of the 
energy of light. The frequencies of the spectrum influencing 
this function are the red, orange, and the violet . . . . In 
connection with geotropism, it rules the direction of the 
growth of the stem, the leaves, their position, the position of 
the flowers, in short, it determines some actual movements 
of the three parte of the plant. In the production of all 
these phenomena, the chemical part of the spectrum is alone 
active." 

The chapter on the action of light on bacteria concludes 
as follows :—*'* Thus the chemical activities of light serve in 
hygiene, sanitation, and aleo in disease :—In the one 
instance to maintain health, in the other to disinfect or 
destroy pathogenic organisms, and to check the inroads of 
disease by increasing not only the red blood supply, but the 
white as well, and the functional activity of the whole 
organism." 

The biological action of light is thus summed up:— 
„That light energy has an action upon the living organism 
is shown :—(1) By ita evident effect upon the skin, intense 
light producing inflammation. (2) By its action upon the 
sweat glands promoting perspiration; this is true of 
chemical light energy as well as of thermal. (2) By its 
direct action upon the blood and the blood vessels, dilatation. 
(4) By exposure of large superficial areas of the body to the 
action of intense light energy, there results an increased 


- amount of blood in the superficial vessels, and a depletion of 


the internal organs or viscera. (5) By a direct or indirect 
influence, light energy modifies a transmutation of matter. 
(6) By the action of light energy in relation to motor 
excitation. (7) By its parasiticidal power. (8) An excess 
of light stimulus—in common with too great an expenditure 
of any energy—is destructive and paralysing; by it 
dermatitis, a prolonged erythema with tendency to recurrence 
and insolation are produced " (p. 306). 

Speaking of sun baths, it is explained that all those 
physiological changes which are included under the action 
of light take place. The influence of the sun bath is 
due to a complex of all the frequencies of the spectrum. 
Thermal energy gives rise to an increase in the bodily 
temperature, and thermic reaction stimulates the heart, 
brain, and other organe, and there is an increase in 
metabolic activity; the thermal effects are unaccompanied 
by the depressing effect so often experienced by the use of 
hot air, water, or vapour. This is to be attributed to the 


head to the sunlight. 
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chemically active light energy conjointly active with the 
thermal, The primary effect of the sun bath in diseases 
due to bacteria, is not one of bacterial destruction but one of 
increased physiological resistance. In connection with this 
point it is stated that the premature falling out of hair is 


sometimes prevented by the exposure of the unprotected 
The good effect is produced in two 


ways :—(1) By the direct action of light on the skin, and 


(2) by the absence of the accustomed pressure of the hat 


interfering as it does with the circulation. 
In treating of the electric arc bath, the author is truly on 


her own ground, having employed it in her practice for 


about a dczen years. The conclusions arrived at are that 
the “‘non-conceatroted light energy of the carbon electric 
arc has been found of great value in both primary ard 
secondary anæmias, malnutrition, neurasthenia, neuritis, 
neuralgias, tuberculosis of the bowels, sprains ard contusions, 
eczema, Seborrheeic eczema with loss of hair, psoriasis and 
acne, as well as in respiratory diseases. In no one con- 
dition is it of greater value than in tuberculosis of the lungs." 

With reference to the incandescent light bath, the thera- 
peutic effects are thus given: (1) A profound action on the 
vaso-dilators of the arteries. In this way the heart is 


relieved and the constriction to the arterial and capillary 


circulation is lessened ; there ensues diminution of arterial 
pressure. A further effect is the diminution of nerve irrita- 
tion. (2) 4 revuleive effect by the dilatation of the 
cutaneous vessels, the blood is diverted to the skin, the 
“peripheral beart.” (8) Action upon the sweat glands. 
(4) Increased oxidation. It is explained tbat about tle 
same time Kellogg in America, and Hedley in England, 
introduced their respective systems, that of the former being 
a cabinet filled with ordinary incandescent lamps, that «f 
Hedley consisting of incandescent lamps each carrying 24 


amperes of current fixed in reflectors. This latter apparatus 


has been in uge ever since, acd is known as the Dowsing 
radiant heat bath. 

Although both the ordinary incandescent light cabinet and 
the so-called radiant heat bath serve similar therapeutic 
indications at the Jower temperatures, it must be noted that 
the device of Hedley commands a much higher range of 
temperature than cabinets filled with ordinary electric 
lighting lamps, and it thereby secures a very powerful 
counter-irritant, roasting, or ** mustard plaster effect," which, 
extending over a large surface, is found to be serviceable for 
certain purposes which в mere sweating effect does not 
secure, This latter point does not seem to be brought ont 
quite clearly by the writer of the book under notice. 


The concentrated energy of the visible chemical frequencies 


of the solar spectrum is next considered, and some evidence 
addaced of ita useful employment (by means of mirrors) in 
the treatment of tuberculosis, malignant pustular carbuncle, 
pneumonia, chorea, neuralgia, &c. Next comes “the con- 
centrated energy of the electric arc light in skin diseases,” 
and the cft-quoted opinion of Finsen is referred to that not 
more than two per cent. of tubercular lupus can be regarded 
as incurable. For this purpose a beam of ligbt is available, 
rich in а complex of all the frequencies from the blue up to 
the ultra-violet, which is st once both bactericidal, and 
capable of exciting tissue reaction. А propos of thie, the 
author has something to say of the iron electrode lamp. 
With such a lamp of 25 amperes, Bang states that a surface 
culture of staphylococcus was killed in a few seconds, whilst 
with an ordinary carbon arc the same number of minutes 
was required. But the former has its disadvantages. The 


light energy from a carbon arc has, according to Bang, a 


penetrating power three times as great as an iron arc of the 
same amperage. Moreover, although the iron is rich in 
ultra-violet. frequencies, these are very readily absorbed by 
the majority cf media. 

Tbe field of usefulness of the iron lamp is, therefore, 
limited. For the treatment of lupus the Finsen apparatus 
bas maintained its supremacy. Other diseases, such ав 
eczema, acne, epithelioma, alopzecia, vascular nœvus, tuber- 
cular foints, vegetable parasitic diseases (such ав ringworm) 
ate often amenable to this treatment. It. is not considered 
“that the curative action of light energy is due to bacteri- 
cidal action per se." The micro-organism, e.g., the tubercle 
bacillus, disappeara not because it is killed, but because 
the ~physidlogival ‘resistance of the individual: is increased 


by the action of light upon the blood, and secondly, because 


* the same oscillating. swing of the corpuscles of the 


chemical frequencies of light energy which, in the one 
iustance, stimulates physiological processes, in the other 


serves to inhibit their action.“ 
The concentrated action of incandescent ligbt energy is 


compared with that of the sun and electric arc, it being 
pointed ont that, in chemically active frequencies, both the 
two last-named are much richer-both as to blue-violet and 
ultra-violet. Such violet frequencies above 30 micro- 
centimetres in length as incandescent light may produce are 
of no therapeutic valae, as they do not penetrate the glass. 


The author considers that in the local incandescent bath a 


temperature of 212° F. can be “ readily borne.” The writer 
of this review has not any accurate experiments to put for- 
ward on this subject, but he ventures to doubt the correct- 
ness of the statement. In such baths, a perhaps uninten- 
tional frand may be perpetrated upon the patient who fails 
to remember tbat the thermometer is often vlaced much 
nearer the source of heat than is the patient's skin. 

As to the action of blue light, it is summed up in 


Kaiser's conclusions, which are as follows:—(1) Blue light 


occasionally stimulates metabolism ; (2) the action is mainly 
due to the more refrangible rays; (8) it is directly propor- 


tional to the distance and intensity of the rays of light; 


(4) blue rays penetrate vascular tissue easily; (5) they have 
n strong absorbent and anodyne effect. б 


Stress ів laid upon the usefulness of red light in the treat- 


ment of smallpox. A propos of this, Bayle notes that at the 
Maison Lumiére, where photographic plates are prepared, 
and which was formerly lighted by a red light, is now lighted 
by a green one, the change being made because of the intense 
cerebral excitation on the part of the workman produced by 
the red. When green was substituted this ceased at once. 
It is suggested that green be substituted alco in the treatment 
of smallpox. | 

After pointing out that “ N "-rays are not accepted by 
physicists às an undoubted scientific fact, the following 
method (of Obharpentier) is given as the most simple of 
observing these rays when they are produced from the living 
body :—“ Place on a black card a layer of collodion for 
adbesive purposes, and then cover it with а quantity of 
phosphorescent sulphide spread ont so as to form a spot 
2 cm. in breadth. This should then be exposed to sunlight, 
and observed in а place more or less dark. 

Tbe card thus prepared must be regarded with an indirect 
vision, According to Bichat, “ N "-rays pass easily through 
aluminium, black paper, wood and saline water. They are 
capable of being reflected, and have the properties of 
refraction, interference and polarisation. 

Radium is fully considered. In speaking of its photo- 
graphic power, it is explained that the effective rays are the 


beta and gamma group. Unlike the X-rays, there is no 


difference in transparency between the flesh апа the bones 
in the shadows thrown, Induced radio-activity is not due 
to transfer of radio-active particles (Curie). Prof. J. J. 
Thomson found that the radiant gas in Cambridge tap- 
water possessed properties similar to the emanations of 
radium. Prof. Greet considers that nothing in aid of the 
blind is to be expected from radium, and this opinion is 
fully endorsed by the author. 

One of the most interesting chapters in the book is that on 
fluorescence and fluorescent stimulation, The author adopts 
the term “sensitisation,” and in this connection, finds an 
analogy in Vcgel’s discoveries in photography, whereby he 
succeeded in producing plates which were as readily 
influenced by red and yellow frequencies as by those of 
greater refrangibility. It seems reasonable to suppose that 
fluorescent substances should act as radiant energy trans- 

This 


formers, and in so doing impart healthful stimulation. 
is true of quinine іп malaria. The normal fluorescence of the 


blood is absent in this disease. The method of sensitisation, 
ге, using fluorescent substances internally, and then 
stimulating by the action of X-rays or radium, has been used 
extensively by Dr. Morton, of New York, in malignant 
disease, but the writer of the present- book does not think 
the method shows better results than X-ray used alone. 

. The book concludes with the “ Pathological Effect of 
Electric Lighting.” In the incandescent lamp, mercury 


vapour lamp, and electric arc, the chemical as well as the 
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optical intensity is considerable, In the. firet the visible 
. chemical frequencies, in the last the chemical frequencies, 
both visible and invisible are present. Basing his oonclu- 
sions upon the evidence of fatigue яв indicated by the 
closure of the lids, а Russian observer (Phil. Medical Journal) 
decided that electric light is the least injurious. The eyes 
would close per minute.with different illuminations as 
follows :— , 

Candle light.. 63 Ruplight ... 22 

Gaslight  ... .. 28 Electric light... 18 


| On the other hand, a number of eminent oculists in London 


(see Electrical Engineer) agreed that the exposure of un- 


covered electric lights in the streets and shops was a means 
of very great danger to the eyesight of the population. 
Electric light conjanctivitis is then discussed, and the author 
considers it due to the influence upon the vascular centres, 
not to direct injury “as there is an interval of quiescence 
after the immediaté results have passed before the acute 
symptoms come on.” Ultra-voilet ray burns of the eye are 
illustrated by three cases described by Dr. Calcord, of 
Clariton, Penn. An arc of 250 volte pressure was used to 
melt a 6-in. hole through a 3-ft. pig-iron plate. This was 
accomplished in eight hours. Three of the workmen 
suffered injury to the eyes, and as they stood 10 to 15 ft. 
away it was believed to be due not to the heat but to the 
ultra-violet rays of the arc. The symptoms were as follows: 
—Six hours after exposure there was dimness of vision, 
swelling of eyelids, puffing and congestion of conjunctiva, 
marked photophobia and lachrymation with great pain in 
eyeballs. The symptoms increased in severity for two or 


three hours, gradually subsiding in 24 hours, all except the - 


dimness of vision, which lasted for two weeks. Во far as 
treatment is concerned, the greatest relief was obtained from 
application of cold sweet cream from cow's milk, and from 
cold compress of boric solution. Oalcord remarks with refer- 
ence to these cases that the pain and burning was out of all 
proportion to visible signs of inflammation, that there was 
failure of the remedies used in an ordinary burn of the eye, 
and a well-marked tendency to rapid and complete recovery. 
Altogether, the author considers that the electric light is too 
chemically active for the maintenance of the best ocular and 
optical conditions. 


LABOUR-SAVING MACHINERY IN CENTRAL 
STATIONS. 


[COMMUNICATED.] 


ONE of tbe most striking differences between the arrange- 
ment of the modern central station, a8 compared with that 
of the earlier period of development is the extent to which 
mechanical means of labour have superseded manual methods 
of performing the various operations in the generation of 
electrical energy. It is to be feared, however, that while 
this tendency undoubtedly marks a great advance, it may 
be, and frequently is, the cause of the installation of labour- 
saving machinery under conditions where it cannot possibly 
be sofficiently remanerative to attain the economy expected 
from its adoption and to justify the expenditure of capital upon 
it. It may be suggested in this connection that economy is 
not the sole object in view in making the decision for the 
wholesale adoption of mechanical labour so frequently met 
with, and in very many cases there can be not the slightest 
doubt tbat this contention is true, economy having been 
obviously sacrificed to appearances and other sesthetic con- 
siderations. 

A feeling of pride in possessing or controlling a station, 
which embodies the most up-to-date principles in ite con- 
struction, and which can thus be considered to be well in 
the van of progress, has been a strong influence at work 


in the choice of such apparatus, to the neglect of careful cal- 


culation, with the sole object of financial saving. 

It is here submitted that the present-day conditions of 
the electrical industry, and the sternness of the fight in 
which it is engaged, against older and longer established 
means of power supply, demand that utility and economy 
Rbould be the primary if not the only standpoint from which 
such matters are judged. Jn proportion as they stand or 


fall, when measured by this standard, they should be accepted 
or rejected. 
The charm of novelty which was in. great mea«nre 


. responsible, some years ago, for the adoption of electricity 


for lighting and power purposes has now to a very large 
extent worn off. Теп years ago, electric lighting was un- 
doubtedly considerably more expensive than gas and other 
forms of illuminant; on the other hand, it was reasonably 
safe, clean, convenient, and, above all, new. Nowadays, 
when its safety has been enormously increased, and when ita 
adaptability and cleanliness have been abundantly proved 
beyond dispute, these factors alone are not considered suffi- 
cient to justify its selection. The point of view has changed, 
and a strongly utilitarian instinct is brought to bear on the 
question, so that cheapness is now the deciding element in the 
case. This aspect is being bornein upon the mindsof managers 
of power stations, and every means of reducing the cost of 
supply is being sought. The labour item of the expenditore 
is attacked by the süpersession of manual labour by 
mechanical means of performing the work, with, in many 
cages, very indifferent resulta. 

That the wise introduction of labour-saving machinery 
must result in economy cannot be disputed, but it is only 
too evident that its reckless adoption can only mean increasing 
the capital indebtedness of the bosinees, without showing any 
corresponding diminution in the revenue charges.  ]t is 
obvious that there can be no gaia in simply transferring 
the labour charges from the revenue to the capital account, 
and yet this is what is frequently the result of the instal- 
lation of many types of laboor-saving plant, under unsuitable 
conditions. 

The adoption of mechanical agencies for elevating coal 
and ashes, for conveying these commodities, for the firing 
and cleaning of boilers, and for the motive power of 
travelling cranes, provides the most familiar instances of 
the passing of manual labonr, occurring in power stations. 
It is undeniable that these and similar operations are very 
much more efficiently and economically performed у 
machinery than by hand, provided that sufficient work can 
be found to keep the gear in fairly constant employment. 

In the case of most of our modern central stations, how- 
ever, this condition is by no means met, and the public 
generating works with a load factor good enough to permit 
of such continual work, is representative of a very small 
minority. 

It is not an unfair statement of the case to вау that in 
most power houses the plant at work during 18 of the 24 
hours is а comparatively small proportion of that employed 
at full load, and а considerably smaller proportion of the 
total plant installed. It is, nevertheless, usual, where 
mechanical labour is adopted, to see it applied up to the 
whole capacity of the plant. | 

The fitting of mechanical stokers is such usual and almost 
universal practice, that it is very probable that the economy 
to be effected is often not considered at all, or else is taken for 
granted, and it may be worth while to investigate this 
question to вее to what extent the procedure is justifi able. 

It is not proposed to discuss the case of the small lighting 
station with three or four boilers, and a very poor load facter, 
where mechanical stokers are too obviously out of place to 
make the instance worth considering. 

Selecting an average moderate-sized power house of some 
5,000 H.P. installed capacity, we find that the peak load in 
the depth of winter is perhaps two-thirds of this amount or, 
say, 9,500 HP. This figure represents the mean of the 
statious of about this capacity in the United Kingdom. 
Sych a works will have, perhaps, eight or nine boilers, aud 
іп most cases will be provided throughout with mechanical 
stoking gear. Analysing the working of these boilers, we 
find that for some six months of the year the whole load is 
taken by three or at the most four ; for perhaps four monthe, 
two more are required, and for the remaining two months sev: n 
or eight boilers will be at work on the heavy load days. One 


boiler may be always considered as down for cleaning purposes. 


It may, then, be said that two boilers are actually at work 
about 100 hours in the year, and that two more will averege 
about 250 hours per annum. 

One boiler, of course, may be assumed to do no work at 
all, or only an hour or two a week in winter, being laid 
aside for cleaning, but as this is necessary and inevitable, we 
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do not propose to include it in the inquiry. We have, therc- 


fore, four boilers with. a mean working year of 180 hours. 
The cost of fitting mech mical stokers to these boilers will 


be perhaps £70 to £80 each more than that of supplying 
ordinary hand- firing farnaces, or, say, £300 on the four. 
Taking interest on this amount at 34 per cent. and giving 
the apparatus a 15 years’ life, we flad something like £30 


per annum chargeable against the installation. 
To hand-fire four boilers, two or at most three men would 


be required, while with machine firing two men are cer- 
tainly necessary if the coal has to be lifted to the hoppers 
by hand. Supposing, then, that one man’s wages are saved 


y 
for 180 hours per annum, we economise to the extent of. 


perhaps £4 103., and the apparatus to effect this costs £30 


for the same period. | 
It may з argued that with such a short working period 
the life of the gear would be more thun 15 years, but it is 


fairly safe to say that after a lapse of this time it would 
be certain to have been replaced even if not actually worn 


ont, & 
time. 

It is also admitted that mechanical firing is considerably 
more efficient, if properly done, than hand firing can 
possibly be, but here again the working hours are too 
short to allow of this difference amounting to anything 
considerable. 

On all counts, the discrepancy between the cost of the 
apparatus and the saving resu!ting from it is sufficiently 
great to show that for the conditions obtaining in a present- 
day electrical power station it is a ver 
mechanical stokers to all the boilers. 

Investigating on similar lines the performance of coal and 
ash elevating and conveying gear, it is at least doubtful if 
the results obtained from its installation will equal those 
derived from the mechanical stckers, although very much 
depends on the sto-age available, and the capacity of the 
machinery. 

A modern coal-handling plant, as fitted in a central 
etation, is usually capable of delivering enough fael to cope 
with the maximum requirements of the boilers, apart from 
the matter of storage. The natural result is that the plant 
is either idle or only very occasionally employed during the 
long period of light load, so that the capital charges are out 
of all proportion high when compared with the running costa, 

Again, owing to the severity of the conditions under 
which such plant is operated, the upkeep and repairs account 
is relatively very heavy, and the life very short. 
fonr installations which have come under the writer's notice, 


the constant attention of ав many men bas been required to 


keep the gear clean and in good running order, as would 
have sufficed to do the work manually. 

The very attractive figures of a penny or so per ton as 
the cost of handling the coal and ashes, so often quoted by 
makers of apparatus for the purpose, are apt to be rather 
misleading. It may be pointed out, without in the least dis- 
puting the truth of sach statements that they represent 
the performance achieved by the constant work of the 
machinery at its full capacity, and are consequently hardly 
relevant to the conditions of average central station work. 

The cost of manually lifting coal from the firing floor to 
the grate of the boilers is from 31. to 4d. per ton, and it 


is to be feared that comparatively few coal-handling plants- 


in lighting and power stations can actually improve on this 
figare when everything is considered. To make the com- 
parison equitably, the life of the apparatus may be placed, as 
a generous allowance at 10 years, a period whicb, with most 
classes of machine, is certainly an outside estimate. 
‚ Other applications of power ia station plant show oa 
similar reas ning as little justification of their aloption, a 
notable instance being the power-driven overhead traveller. 
This is a machine which will get very littl; actual work, and 
is a case where the provision of motors with the necessary 
switch and other gear is surely rather an expensive luxury. 

From the few examples considered in this article in a 
more or less superficial way, it would appear to be necessary 
to emphasise how essential it is that the capital account 
shonld receive equal attention with th» revenue account. 

In the effort to reduc» th» actual working costs of the 
station, many engineers se2m to lose the correct perspective 
of things, and adopt moasure: to attain this end which 


nd that it must consequently be paid for within such 


y false economy to fit 


In three ог 


far outweigh in expense any saving they may make. The’ 
whole question i8 one of load factor, and this can only, 
be improved by giving power at such a cheap rate as to: 
айтас custom. То this end the capital costs must be at the 
lowest possible point consistent with safety, a condition not 
to be by any means obtained by the installation of cheap, 
and second grade plant, but by judicions inquiry, so as to: 
be sure before making additions and extensions to plant, 
that these are required, and are reasonably certain to repay, 


the outlay upon them. 


It is only by the application of the strictest principles of. 


economy to both capital and revenue sides of the expendi- 


ture that the field of the electrical industry can be rapidly 
In a recent 


article in Engineering, by Mr. Addenbrooke, the total capital . 


widened to the extent it is destined to reach. 


cost of a station of 3,500 Kw. installed was given at £22: 
per kilowatt. 


£72 per kilowatt installed. 


to show strongly the amount of leewa 
up in the future. 


OUR LEGAL QUERY COLUMN. 


the 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 


the views which he may express.) 


, 


" M. M." writes: —' A year or во ago we fitted up a private tele- 


The wayleaves were secured all right, bit we have 


phoae line. 

just ba 1 notice from one landlord of property over which the wire 
is suspended to remove within 14 days, although no fixing has 
been made to his property, and nothing is touching or interfering 


in any way. Must we remove іё?” 


% “M. M." does not state whether the landlord in question 


was one of those who granted a wayleave. It appears, however, 
from the burden of his complaint that this is not so. It is quite 


clear that no man has any right to suspend wires over another man's 


land, even where the wires do not touch anything, without leave or 


|" M. M.“ must, therefore, remove the line ia question. 


licence. 
Assuming, however, that the land! rd is one of those who granted a 


wayleave, no doubt the wayleave can be put a1 end to b; notice. 


This will depend upoa the terms of the agreement. 


— 


ELECTRICAL MATTERS AT THE LONDON 
CHAMBER OF COMMERCE. | 


THE avnual report of tte London Chambar of Commerce, which 


was adopted at the annual meeting held on T'aursday of last week, 
under the chairmanship of Mr. T. F. Blackwell, stated that the 


Electrical Trade Section and its committees had held a. уста] meetings 
At the annual msetíng Mr. C. P. Sparks was 


during the year. 
re-elected chairman, and Messre, О. H. W. Biggs and W. L. Madgen 


were re-elected deputy chairmen. | 
The Section took action ia connection with several Bills before 


Parliament. Resolutions were passed objecting to tha Government 
Valuation Bill, and a small committee was appointed to co-operate 
with other Sections of the Caamb:r in giving effect to the viewa of 


the Bectione. The B:ction generally approved tha provisions of the 


Supply of Electricity Bill—su^ject to alight modi ications on points 
of detail—23 being a necessary measure, whith would have the 
effect of removing the diffi;ulties which hid arisen in the past in 
the development cf the electrica! supply industry. 

A discussion also took place with regard to certain draft regu- 
lations arising out of the report of ths Departmental Committee on 
Electricity in Mines, which, it was suggssted, would affsct the 


electrical industry generally, as well as the mining industry ia 
particular, and might alio becom» the ba:is of future regulatioae , 


affecting the whol» electrical indastry. The Home Office wrote 


stating that the Secretary of State would consider any observations 


on the suggested rules which might be sent in. The Section 


submitted that rigid regulations should not be applied at the 
moment, aud that as the proposed regulations would apply to all : 


sarface work in collieries as well as to the underground syste ns, it 


was desirable that regulations applying to surface works should not 


be pat into force until such time as general regulations were issued 


for use in all electrical undertakings, and should not in any case ba 
It was 


more r23trictive than those issued by the Board of Trade. 


о pointed oat that the progress of the electrical industry as ` 
posed . 


regulations (containing 115 rules) and therefore, without dealing . 


al 
applied to mining would be curtailed by the issue of the 


Comparing this figure with the actual ехреп- · 
diture of the municipal generating stations of these dimen- ' 
sions, we find a considerable difference, the latter averaging 

This large discrepancy is, of 
course, to be accounted for in great measure, by the pheno- ' 


menally rapid development of electrical plant, but it serves 
y which must be made - 


1 


— 
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with the whole of the suggested rules, the Section particularly drew 
attention to technical objections to some of them. The regulations 
as finally issued were found to have been greatly modified, the 
majority of the points to which the Section drew attention baving 
been met by the Home Office. A requeat was received from the 
Board of Trade for observations on certain draft regulations for 
securing the safety of the public, and for ensuring a proper and 
sufficient supply of electrical energy, issued under the Electric 
Lighting Acte, 1882-1888. The Section sent in certain suggested 
amendments pointing out the desirability of incorporating extra 
high-pressure regulations in the amended regulations, and the 
necessity of increasing the limit of regulations applicable 
to power consumers above the 4 per cent. allowed. The Section 
considered draft regulations to the use of electricity in 
factories, a large number of communications being received from 
members on the subject. It was decided that objections should be 
sent in to the Home Office with the object of securing a locus standi 
at the inquiry which would be held in due course in accordance 
with the provisions of the Factory aod Workshop Aot, 1901. The 
Section pointed out generally the difficulties and inconveniences 
which might arise from the existence of two seta of regulations 
administered in the dame factory by two different Government 
Departments, and submitted that the Home Office regulations 
should be on identical lines with the proposed amended Board of 
Trade regulations under the Electric Lighting Acte, 1882 and 1888; 
also that the testing departments of electrical manufactories should 
be exempted from the operation of the ions, as electrical 
manufacturers were manifestly unable to comply with the regula- 
tions in view of the special circumstances of the case. In regard to 
particular clauses, the Section made suggestions in connection with 
the exemption of main distributing boards, that an approved form 
of lampholder b» allowed under Clause 5, and tbat the onus of 
giving annual certificates should not be imposed on " undertakers." 
А number of other subjects were dealt with by the Bection during 
the year. 


NEW PATENTS APPLIED FOR, 


Compiled expressly (ог this journal] by W. P. Taompson & Co., Electrical Patent 
Agents, 822, h Holborn, London, W.O., and at Liverpool, to waom ali 
inquiries should be addressed. : : 


6,788. “Improvements in electric motor controllers." THE FLECTRIC AND 
Овркахск ACCESSORIES Co., LTD., R. F. HALL and J. RICHARDSON GARNER, 
March 20th. (Complete.) . 

5,814. An improved automatic accumulator charging switch." Н. Hirst and 
E. E. Stewart. March 20th. 

6,820. “Improvements in brush-bolders for dyp&mo-electric generators and 
electro-motors and other electrico apparatus," ELEcTRO-mMoTors, LTD., and 
J. H. HAMILTON. March 20th. 

6,821. “Improvements in mercury vapour lamps (electro-thermo-mercury 
vapour lamp).“ J.&xwirsky. March 20th. 

6,827. “Improvements in field systems for continuous-current mctor-electric 
meters and needle instruments.” C. W. J. Buscu. (Date applied for 
under Patents Act, 1901, March 2nd, 1904, being date of application in 
Germany.) March 20th. (Complete.) 

5,829. An improved contact-maker for electrical ignition devices and like 
uses." G. W. BRINDLEY and 8. J. BALE (trading аз The Barnstaple Motor Co.) 
and S. J. Murrny, March 20th. 

5,884. Improvements in the windings of electrical machines. “ SIEMENS 
Bros. & Co., Lro. (Siemens-Bchuckertwerke G.m.b.H., Germany.) March 20th. 
(Complete.) 

6,896. “Improvements іп or connected with electric glow lamps." L. 
ScuoLvreN. (Date applied for under Patente Act, 1901, September 29th, 1904, 
being date of application in Germany.) March 20th. (Complere.) 

5,968. - “Improvements in electric train signals.” А. W. SuLLivax and W. 
RENSHAW. March 20th. (Complete.) 

5,865. Improvements in the construction of conduits for containing electric 
cables and wires and other wires, tubes, pipes and the like.“ W. HEPWORTH- 
CoLLiN8. March 20th. 

f,866. ‘Electrically operated tubes or bulbs containing rarefied gas or 
vapour." F. W.HowonTH. (The Moore Electrical Co., United States.) March 
20th. (Complete.) 

5,882. Manufacture of lithopones by electrolysis of sulphates or chlorides 
of soda and consecutive production of caustic soday’’ J. B.Canpat and A 
Canpau, March 20th. Soh 

5,87. “Improvements in the electrolytic manufacture of copper wire, strip 
or the like." Б.О. CowrkEn-CoLEs, March 20th. 

5,893. ** Improvements in electrically propelled vehicles and permanent way 
therefor.” А. Sr. V. Buxnany. March 20th. 

6,696. “A magnetic automatic motor." Т. GRAINGER. March 21st. 

6,99. “Improvements in electric mctors." | MATBER & PLATT, LTD., E. 
Hork IN SON and J. FirtH. March 8184 — 

6,918. Improve ments in electric batteries and in electrolytic processes and 
apparatus.“ CHAMBERLAIN & Ноокналм, LTD., and 8. Н. Hotpen. March 2186. 

6,944. ‘Improvements in means for controlling electric circuits." Н, 
LEITNER end R. N. Lvcas. March 2186. 

6916. ‘Improved means for regulating compensated series electric motors 
and generator.” THE ELEETBIZITAI8 ACT. GIS. VCRMAIS W. LaHMEYER & Co. 
(Date ezplied for under Patents Act, 1901, April 5th, 1£04, being date of 
‘application in Germany.) March 21st. (Complete.) 

6,977. '" Improvements in connection with polyphase alternate current 
electric machines provided with commutators.” IHE ELEKTBRIZITATS ACT.- 
GES. VORMALS W. LARBMEYER & Co. (Date applied for under Patents Act, 
1901, April 16th, 1904, being date of application in Germany.) March 2lst. 
( Complete.) 

5,978. ‘Improvements in and relating to methods of and apparatus for 
synchronising dynemo-electric machines." THE British THoMSON-HOUSTON 

„ Lap., Haxs В. MEYER and P. A. Mossax. March 218. 

5,979. Improve ments in articles made of granular material such as brushes 
for dynamo-electric machines ard in methods of manufacturing the same.” 
THE T18H Тномвон-Носятом Co., Lro. (The General Electric Co., United 
States.) March 2ist. 

0,900, "Improvements in and relating to alternating current dynamo- 
electric machines." TRR British THomson-Hovston Co., LT». (The neral 
Electric Co., United States.) March 21st. 

6,981. ‘*Improvementsin and relating to alternating current motors.” TRE 
BniriaH THomson-Houston Co., Lib. (The General Electric Co., United 
States.) March 21st, 

5.982. Improve ments in means for protection against short circuits." THE 
British Тномвом-Носвтох Co., LTD. (The General Electric Co., United 
States.) March 2lst. 


5,968. ‘Improvements іп and relating to dynamo-electric machines.” THE 
Buitish THomson-Hovatox Co., pa (The General Electric Co, United 
States.) March Ust. (Complete.) ee Í 


5,984. “ zprore manta in electrodes adapted for use in eleotric furnaces." 
E. F. Расе, G. E. Cox and J. G. MARSHALL. Much 21st. (Complete.) 

6,052. An air suction contact device for stopping printing machines and the 
like by electricity." E. Werzet. March 9nd. 

6,058. “Improvements connected with electric lamps for illuminating time 
pieces and for other uses." J. C. Vickery. March aad. 


6,006. “Improvements in or relating to eleotric olocks." Е. HoPz-JOXxs. 


March 22nd. (Complete.) 
6,067. * Improvements relating to dynamo-electric machines." Tas Puaxrx 
Dynamo MANUFACTURING Co., LTD., R. Роні and F. Pont. March Wund. 
6,072, ** An electric lamp adaptor for oil, gas or other illuminant for motor, 
cycie and other lamps.” G. Davenport. March 28nd. 
0,073. ‘‘ Improvements in electrical mercury switches operated by a vehicle 
assing along a railway.” Soewsns Bros. & Co, Lro. (Siemens & Halske 
ktien-Gesellschaft, Germany.) March 22nd. (Comp'ete.) 
6,077. “Improvements in and relating to a for indicating when the 
trolley-standards of electrically-driven vehicles become alive. and for 
arding the standards when in such a condition.” P. J. PRINGLE. 
roh 22nd. 
1 10 Improvements in magneto-electrio generators." T. W. S. Hurcuns. 
aro > . . 
6,091. ''Improved means for в telegraph and like poles." J. R. Brown. 
3 р ying telegrap pol 


6,116. “Improvements in electric t counterweight fittings." J. MCFARLANE 
and Н, Warson. March 23rd. 7 

6,176. “Improvements in and relating to relays for telephones, tele- 
graphones and the like.“ J. Н. CHRISTENSEN. March 28rd. (Complete.) 


6,192. Improvements in ококга hs." Tur Berrrisu Тномвох-Носнтом 


Co., LTD. (General Electric Co., U States.) March 23rå. 

6,288. “Insulating and acid resisting sets, comprising of all metallic 
goods used for secondary batteries be vitreous enamelled.” A. Тномаля, 
March 94th. 

6,245. “ Accumulator, constructed of the pillar type of electrodes.” A. 
THomas. March 2ith. 

6.257. An automatic reverse current safety throw-over switch for com- 
pound-wound traction generators." G. B. Paruetr and G. Н. Coxon. 
March 94th. 

6,250. “Improvements in apparatus for regulating the pressure in direct- 
current electric mains.” W.BucHANAK. March 24th. 

6,267. ‘Improvements in imitation candles for electrio light.” B. M. DRAKE. 
Marob 94th. 

6,269. "Improvements in systems of electric lighting." Н. LEITNER and 
R. N. Lucas. March 2th. 

6,271. “Improvements in ssel switches for electric lighting.“ G. J. 
BoNNELLA and A. BOANELLA. arch 24th, 

6,272. Improvements in and relating to vapour electric lamps and the like.“ 
Тнв BritisH TuowsoN-.HovsroN Co., Ltp, (The General Electric Co., United 
States.) March 94th. 

6,280. “Improvements in and relating to telegraphio transmitters." J. T. 
SZRK. March 24th. 

6,286. ‘‘Improvements in attaching insulators to tubular or like arms or 
„ SIEMENS Bros. & Co. LTD., and G. W. Perry. March Mth. (Com- 
plete.) 

6,807. '* A new or improved unipolar cell and method and means of converting 
and or transforming continuous currents of electricity." К. Grieson. March 
24th. (Complete.) 

6,876. "Improvements in means for regulating variable-:peed dynamos." 
H. Leitner and R. N. Lucas. March 26th. 

6.383. ‘Improvements in electric switches having resistances.” Е. GARSIDE, 
March 25th. 


PUBLISHED SPECIFICATIONS. 


Copies of апу of these ifications may be obtained of Messrs. W. P. 
Thompeon & Co., 822, h Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). ] 


1904. 

ELECTRIC ALTERNATING CURRENT MacuiNEgs. M. Latour. 2,471. February Ist. 
(Date claimed for patent under Patents Act, 1901, February 2nd, 1908, be 
date of application in France.) 

ELECTRIC, Gas, ok .VaPovrg Lamrs. М. Von Recklinghausen. 32,495. 
February lst. 

APPARATUS FOR Ркорссіка OSCILLATORY CURRENTS. P. C. Hewitt 2,496. 
February 186. (Date applied for under Patents Aot, 1901, February 9th, 
1903, being date of application in United sta es.) 

ELECTRICAL. Joint Boxes. W. E. Groves. 2.512. February 2nd. 


Mrans ron RECTIFYING ALTERNATING CURRENTS. E. Weintraub. 2,680. 


February 2nd. (Date ciauned tor pa«nt under Patents Act, 1901, 
February 2ad, 1903, being date of application in United States.) 

MacuiNk8 FOR MAKING BTEMS For INCANDESCENT Lamps. The British 
Thomson-Houston Co., Ltd. (The Geueral Eiectric Co., United States.) 
2,531. February 2nd. 

TERMINALS FOR ELECTRIC BATTERIES. Н.О Prested. 2,61 February 2nd. 

ELECTRIC Согрілхов FOR ARC Lamps AND THE Like. O. Schaeffer. (Н. 

> Вавііапь & О. Wehrman, Germany.) 2,076. February 3rd. 


ELECTRIC Arc Lames. The British Thomson-Houston Co., L:d., & E. J. 


Murphy. 2,715. February urd. 
ELkcrRiC TELKGRAPHY. В. Gati. 2,784. February 8rd. 


ELecrro-Motors or THE InpucTION Түрк. F. M. Lewis. 2,980. February 5%, 


WATTMETERS. W. du Bois Duddell. 2,918. February 6th. 

CONTROLLERS FOR ELECTRIC Motors AND OTHER Apparatus, G. Laird & J. Р. 
Todd. 3,000. February 6th. 

APPARATUS FOR AMALGAMATING AND Солтіхо METALS OR ALLOYS oF METALS 
WITH METALE OR ALLOYS OF METALS BY THE AID OF ELECTRICITY. 
H. M. W. P. Johnson. 3,037. February sth. 

SUSPENSION CHAINS FOR ELECTROLIERS, CHANDELIERS, AND THE Lixe. F. T. 
Nash. 8,169. February 9tb. 

ELECTRICAL MEASURING INSTRUMENTS AND APPARATUS FOR Usk THEREWITH. 
W.C. Fisher. 8,206. February 9th. 

Fusk Box ков ELECTRIC CABLES. W. T. Henley's Telegraph Works Co., Ltd., 
and W. H. Nichols. 3,216. February 9th. 

TREMBLERS FOR ELkcTRIC Circuits. W. G. Wilson and Wilson & Pilcher, 
Lid. 3,236. February 9th. 

ELECTRIC TELEGRAPH APPARATUS. 8. G. Brown & A. R. Hardie. 8,221. 
February 9th. 

InpucTion TRANSFORMER FOR WIRELESS TELEGRAPHY RECELVING STATIONS. 
E. Ducretet. 3,241. Feuruary Yth. 

SWITCHES ков ELECTRIC LigHtinc. А. P. Lundberg & G. C. Lundberg. 
8,328. February 19th. ` 

TELEPHONES. J. E. Kingsbury. (The Western Electric Co., United States.) 
8,481. February llth. 
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ELECTRICITY IN MINES. 


In our issue of February 26th, 1904, we drew attention to 
the report and recommendations of the Committee appointed 
by the Home Office with regard to the use of electricity for 
lighting and power in coal mines. The Home Office has now 
issued a set of rules substantially the same as those recom- 
mended by the Committee. We reproduce them in this 
issue. 

These rules, which are sub-divided into 11 sections, and in 
all number 56, are framed with a view to safeguarding 
against accidents due to electric shock, explosion, or fire. 

As far as electric shock or fire are concerned no farther 
rules are necessary than those which are insisted upon 
already by the Board of Trade and the Fire Insurance 
Companies, and it is conseqnently only those regulations 
which have to be observed as a safeguard against explosion 
upon which comment may be useful. 

In our article, to which we refer above, we drew attention 
to the inadequacy of the Committee’s report, inasmuch as 
while certain possible causes of accident were indicated, no 
strong recommendation as to the best means of averting 
disaster was made. А 

Mine installations, like all others, аге not always in the 
hands of competent people, and unless explicit directions 
for the carrying out of the work are laid down, there is a 
considerable amount of uncertainty as to the result. | 

It is not necessary for us to point out that fire damp, 
like other explosive gases, is only ignited on a certain high 
temperature being reached, and that the probability of 
accident in the absence of a spark or flame would be com- 
paratively small. It is also true that it is easier and safer 
to suppress the cause than to obviate or minimise the effect. 
A natural consequence is that perfect safety in the use of 
electricity in mines as regards explosions cau only be ensured 
by the use of sparkless machinery. 

Gases, whether explosive or not, have the peculiarity of 


permeating through every niche or crevice, no matter how 


small, and the enclosed motor cannot be made absolutely . 
gas proof. 

We hear much about the sparkless commutation of direct 
current machines, but the expression is only one of degree. 
Wherever there is a commutator there is some sparking, and 
one spark is all that is necessary t) explode a gaseous mixture. 

To our mind, semi-enclosed motors with the openings 
covered completely over by a fine gauze network are safer 
than the so-called enclosed motors, The latter are dust 
proof, but, not gas proof. 

We would, however, prefer to use motors without sparking 
commutators. Without holding a brief on behalf of induc- 
tion motors, we strongly advocate them for mining operations. 
Not only are they free from sparking, but they are stronger 
mechanically and better able to stand the rough usage to 
which mining machinery is particularly liable. 
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In the transmission of power by alternating currenta, 
whether at low pressure or high, there is nothing which 
renders it inferior to direct current, with the single exception 
of the power factor, the only effect of which is to slightly 
increase the cost of the plant. In mining operations, how- 
ever, the first cost of the plant should only receive considera- 
tion after the safety of the miners is secured, and we 
venture to assert that with alternating current motors worked 
normally, that is to say, not excessively loaded so as to cause 
. a burn-out, the chances of an explosion are far less than 
with the best enclosed direct current motor made. 

Had the rules, which we are now criticising, insisted upon 
alternating current for power purposes in coal mines, we 
could not have objected. 

In other respects the rules are carefully and admirably 
drawn up. Diligent and frequent supervision and over- 
hanling is required, with records of periodic inspections. 

Nothing is left to chance, except the choice of the 
machinery. This is left open, and mine-owners and engineers 
can use their own discretion or indiscretion, provided that 
afterwards certain precautions are taken. 

If explosions are to be avoided, the safest way is to keep 
sparks away from the gas, not to take sparks there, and then 
to endeavour to prevent their customary effect. 

Perhaps, in due course, a supplementary set of rules will 
be forthcoming, in which the “ prevention is better than 
cure " principle will be recognised. 


——————— 0 


Ров{а1 THE annual conference of the Postal 
Telegraph Clerks. ‘Telegraph Clerks’ Association was held in 
London last week, amongst those present at the opening 
of the conference being Sir Albert Rollit and three other 
members of Parliament. The speakers at the meetings found 
no difficulty in explaining what was the duty of the Post- 
master-General in regard to the payment of the ataff, or in 
fixing what should be the minimum wages for any member. 
A certain amount of more or less wild, uncontrolled talk is 
inevitable at such gatheringe, but it was hardly to be expected 


that anyone of the political and practical experience of Sir- 


Albert Rollit, after making the sensible, if obvious remark, 
that “опе of the chief conditions of a good aud 
healthy service was contentment in the service itself” 
should follow it with the further statement, **and above all, 
that the first charge upon a surplus revenue was in payment 


properly and reasonably of those who helped to earn it.” 


Such remarks are, of course, followed by loud applause.” 
Are they made for any other purpose? Does the surplus of 
the postal service come from the workers or the public? 
Would the staff be content to work for half wages if the 
postal rate were reduced from Id. to 4d.? Members of 
Parliament should be more consistent. Sir Albert Rollit 
is champion of postal servants in one capacity, and director 


of the National Telephone Co. in another capacity. In its 


„Life and Labour" column (for which the editor disclaims 
responsibility), theDaily News asks whether the division of 
the National Telephone “ spoils ” between those who worked 
and those who invested is quite fair? The arguments, of 
course, are incomplete and unsound in either case. Both 
must be judged on commercial lines, free from class pre- 
Judices, or cheap efforts at loud applause." 


Technical Training : AT а meeting of the Association of 

A Teacher's Views. Teachers in Technical Institutes held on 
March 27th at the Regent Street Polytechnic, London, the 
chairman of the Association, Mr. W. J. Lineham, M. I. C. E., 
M. I. M. E., gave an address, from a teacher's point of view, 
on Technical Training. 

Mr. Lineham is so well known to ue, both as a successful 
teacher and as an author whose books are recognised text- 
books in our technical schools, that we are compelled to give 
considerable weight to his opinion on the subject. He says 
that “ all education may be approached from four points of 
view—those of (1) the scholar and parent, (2) the teacher, 
(3) the British public generally, and (4) the administrator." 

Will Mr. Lineham forgive us if we cut all these classes 
down fo one, viz., the benefit of the scholar, because all the 
others are simply coroliaries ? 


The aim, we take it, of technical education, is to produce 
the greatest results in each individual scholar with a mini- 
mum cost to the parent, a minimum trouble to the teacher, 
and а maximum usefulness to the British public generally. 
The administrator is of no account, No doubt Mr. Lineham 
could put his views into similar language, since the results 
to each individual scholar are of paramount importance. 

What we have to consider, then, is the best means of 
benefiting each scholar most. | 

We have here to assume, of course, that the scholar has 
some ability and is anxious to learn. Not all scholars are 
anxious to learn, and it may not be out of place to indicate here 
that parents will have done their share of the work if they 
ensure by any means, forcible or otherwise, that their children 
are imbued with a strong desire to acquire knowledge. 


Assuming, then, that the students are in earnest, what ів 


the best way of helping them to obtain a technical, useful 
education, which will enable them to earn their living in any 
branch of industry which they may choose, and to become 
so efficient as to render a service to the British public, by 
becoming more efficient as regards technique than their 
foreign neighbours? : 

Everybody now knows that in every pursuit there is a 
theoretical and a practical side, and that to be proficient the 
two must be mixed together in suitable amounta. 

Until recently, it has bean the custom to get the oom- 
bination in two doses, one practical and the other theo- 
retical, it being a matter of choice which dose was applied 
first, although opinion generally favoured the practical dose 
first, since a primary theoretical dose conduced to indiges- 
tion and want of assimilation of the subsequent practical dose. 

Latterly, opinion bas been in the direction of a more 
intimate intermingling of the doses, and of this there are, 
as Mr. Lineham indicates, the thick and thin sandwiches. 
One must not drive the analogy between the digestive organs 
and the mental organs too far, though tbere is no doubt a 
great similarity. Our knowledge of the physical organisms 
is much more extended and accurate than is our information 
regarding the mind. Almost without exception we know 
that certain poisons administered in certain doses at certain 
intervals will produce death, but we cannot predict the 
results if information is told—we will not say imparted, 
because that means told and understood—in certain amounts 
and at certain intervals. The reasons for this are the great 
similarity in the physical constitution of all human beings, 
and. in general, the great dissimilarity in mental powers. 

We can only talk about the average individual whose 
receptive powers are not of an extraordinary order of merit. 
For such—and here we can speak, like Mr. Lineham, with 
the authority gained by experience—the thick sandwich has 
the better chance, since there is time for each layer to have 
some effect,and the application can be made under the most 
favourable circumstances, 

We are not of opinion that a large practical dose during 
the brightest hours of the day, followed by a small theoretical 
dose during the weary evening time, will produce good theo- 
retical results. We have seen students, earnest students, killed 
by the overdose, and others dying in a theoretical muddle. 

As Mr. Lineham points out, the thick sandwich system 
is hard to realise, but we are convinced that it is the proper 
one to advocate. 

We have, of course, to consider the object each individual 
student has in view. If he happens to be born of well-to-do 
parents and is destined to become an employer, the thick 
sandwich can profitably have the thicker layer composed of 
theory. An employer should know how to do a thing, and 
be able to easily distingnish between good and bad or 
indifferent work, but he does not need that intimate prac- 
tical knowledge which can only be attained by hard, fre- 
quent, and long practice. 

On the other hand, the prospective skilled artisan should 
have a thick practical layer, with a layer of theory suffi- 
ciently thick to enable him to comprehend the reason for each 
process, 80 as to throw intelligence into his work. If he starts 
with a fair equipment of theory, he will add to it as time goes 
on, and fit himself for more responsible positions / his general 
character merils a position of (rust. 

Education is a great and potent factor, but it avails but 
little unless accompanied by that all-important factor called 
character. 


— —᷑ ͤ—— — — ——— . ꝛññ— „ ; : 


ELECTRIC WINDING ENGINE OF THE 
TIREMANDE MINE. 


By DR. A. GRADENWITZ. 


THE winding engine described below was constructed 
by the Elektrizitäts Aktien Gesellschaft, formerly W. 
Lahmeyer & Co., Frankfurt o/M., Germany, and before 
being installed, was exhibited in working order at the Mining 
Exhibition held last year in Arras, near Lille, France. The 
engine is designed for winding 105 tons of coal per hour, 
from a depth of 400 m., at a speed of 8 m. per second ; this 
entails 48 runs per hour, with an effective load of 2,200 kg., 
60 seconds hauling time and 15 seconds interval between 


each two runs. 


The whole engine has been mounted direct on the winding 
tower (fig. 1) above the pit, at & height of 21 m. from the 
ground. This arrangement was chosen in order to save 
space, and in order to do away with special machine rooms, 
necessitating extensive and costly foundations. The winding 
tower consists mainly of four stays, braced by lattice-work 
girders, во that its feet form a square of about 9 m. side, the 
weight of the tower (120 tons) being not much above that of 
the ordinary arrangement. The floor of the engine room is 
6°7 m. in breadth and 8°6 m. in length, a projecting platform 
(2°6 x 8 m.) being set apart for the driver, who is able 
to control, from his post, all the measuring instrumenta, 
checking and safety devices and working levers (fig. 2). 
Another floor is provided 4:2 m. below the engine-room 
floor, supporting the guide pulley, as well as the ооп- 
trolling device for the depth indicator and the controller, the 
latter being enclosed in a glass case, arranged between the 


two floors. 


The winding engine is of the Koepe type, the main 
pulley being 4 m. in diameter. Їп order to obtain a 
distance of 1:1 m. between the axes of the cages, the 
guide pulley has been placed 4 m. below the main 


pulley and in the 
same vertical plane, 
the guide pulley 
also being 4 m. in 
diameter, The round 
steel cable is 95 mm. 
in diameter, and the 
floors of the two cages 
are connected by а 
belancing cable. 
Each pulley ів 
fitted with two 
grooves, one of 
which is used when 
changing the cable. 
The Koepe main 
pulley is mounted on 
a shaft and two bear- 


ings, and is directly 


coupled to two 
direct-current motors 
giving an aggregate 
maximum output of 
500 H.P. ; the motors 
being mounted re- 
gpectively to the right 
and left of the pulley. 
In order to obtain a 
speed of the cable 
as high as 8 m. per 
second, the motors 
run at 38 r. p. m. 
during the winding 
operation, and at 19 
r. pm. during the 
intervals, while in 
the case of an in- 
spection of the pit 
the speed is reduoed 
to 4 r. p. m., corres- 
ponding to a speed 
of cable of only 
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0:25 m. per second. The maximum power required in 
starting is about 600 HP., falling to 300 H.P. in normal 
. working, and to zero during the stoppages. 
In order to avoid any troublesome effects arising from these 
variations of load on the generating plant, a buffer set has 
been installed in the power station, serving at the same time 
for starting and controlling the engine, and for equalising 


Fic. 3.—Conneotions OF BUFFER BET. 


the load of the power station. This buffer set was con- 
structed according to recent patents of the Lahmeyer Co. ; it 
includes а starting dynamo A м (see fig. 3), the so-called 
buffer motor P and the booster z, these three machines being 
mounted on one shaft, fitted with a fly-wheel s, as shown 
in fig. 4. ‘ 

While the winding motors F м are at rest, the starting 
dynamo a M, which is connected in series with the line, 


half its normal value. The excitation of the starting dynamo 
is next reversed, so that its voltage is added to the voltage of 
the line, and the aggregate voltage reaches 1,050, when 
the speed of the cable attains its maximum. 

From the above, it is seen that the regulation is effected 
exclusively in the excitation circuit of the starting dynamo— 
that is to say, in a circuit traversed by a current of trifling 
value. | 

The regulator with its resistance (fig. 5) resembles in 
shape a controller, and is fixed on the guide pulley 


floor. It is controlled by the working lever, fitted on the 


Fic. 4.—BurFFEBR SBT, 


upper floor, which is connected mechanically to the con- 
- troller. 


The booster z is connected in series with the buffer motor, 
and includes a regulator in its excitation circuit. From 
the diagram of connections (fig. 6), it will be seen that if 
the voltage of the booster is added to the voltage of the line, 
the pressure applied to the terminals of the buffer motor 
increases, so that the latter revolves at a higher speed. If, 


Fia 5.— REGULATOR AND RESISTANCE. 
produces the same voltage as the main generating plant, but 
in the opposite direction, so that the pressure at the terminals 
of the winding motors is nil. On starting, the excitation 
of the starting dynamo is diminished, thus augmenting 
the pressure at the terminals of the winding motors, so as to 
cause the latter to start. Their speed will increase according 
as the excitation of the starting dynamo is reduced. When 
this becomes zro, the speed of the cable will have reached 


Fic. 6.—CoMPLETE DIAGBAM OF CONNECTIONS. 


on the other hand, the voltage of the booster is deducted 
from that of the line, the buffer motor must rotate more 
slowly, intermediate speed values being obtained by 
adjusting the regulator on the intermediate contact pings. 
A variation as high as 30 per cent. is thus obtained in the 
speed of the motor, and accordingly in that of the buffer set. 
It will be evident that as the speed of the set decreases, the 
fly-wheel will assist the central station, whereas whilst the 
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speed augments, the fly-wheel is storing up energy derived 
from the generating station. The regulator (fig. 5) 
is made automatic by the addition of an electro-magnet, 
excited by the main current supplied by the central station; 
this device is shown in fig. 7. Ав soon as an increase in 
current strength occurs, the regulator will reduce the speed 
of the buffer set, while in the same way it augments the 
speed when the output begins to decrease, Thus the fly- 


ro 


Fia. 7.—AuToMATIC REGULATOR TO CONTROL SPEED OF 
FLYWHBEL. - 


wheel energy is utilized to keep the output of the generating 
station constant, independently of the position of the 
winding motor. | | 

In order to be able to stop the buffer set, an electro- 
mechanical brake has been provided, working automatically 
in the event of a defect occurring in the buffer set. The big 
brakes of the winding engine are double-shoe brakes, acting 
on the Koepe main pulley, and being generally applied through 
а counterweight. This is lifted by an electro-magnet, which 
is excited more or less strongly under the control of a regu- 


lator inserted into its circuit, and is dependent on a second 


Output of Power Station 
UP Power of Motors. i 
— — — —— Speed of Motors 


Fig. 8.—-8рвЕр AND Power DiíAGBAM. 


controlling lever (the brake lever). If the electro-magnet 
fails to work, a band winch can be used instead up to the 
end of the wind, and until the electro-magnet has been 
repaired. 

A depth indicator, recording the position of the cages, 
serves as a safety apparatus. In order to avoid any slip 
resulting in erroneous reading, it is actuated by the shaft of 
the guide pulley through the intermediary of rods and 
conical gears. This apparatus is mechanically connected 
with the starting lever. As the cage approaches the end of 
the haul, the indicator first gives a signal, when the con- 
trolling lever is thrown back automatically, and the brake 
also applied automatically. In case this apparatus were out 
of order, an electrical safety device is arranged stop the 


Ax the o 


cage. This safety device does not break the total current, 
but merely the small current. traversing the cores of the 
automatic device, which in turn cuts off the main current 
so as to demagnetise the electro-magnet of the brake 
gear and cause the counterweights of the latter to fall 
down. | | 
In front of the driver is a third lever, the so-called safety 
lever, the least displacement of which cuts off the current, 


disengaging the counterweight of the brakes, во as to stop 


the machine almost instantaneously. 

In order to preclude any injury to the machine due toa 
too abrupt starting, a set of automatic devices has been pro- 
vided in connection with a time relay, allowing them to work 
only in case the overload lasts too long. | 

A Karlik speed meter has also been provided, actuated 
from the main shaft, and tracing the working diagram 
of the machine, which serves as a means of checking its 
bebaviour. | | 

The fluctuations in power supplied to the motors, power 
developed by the motors, and the speed of the latter аге 
graphically sbown in fig. 8. Є 

All the parts of the engine have been designed for 
resisting the breaking load of the cables, that is, a load of 
65,000 kg. BE 

The writer is indebted for the foregoing particulars, as 
well ав for the illustrations here reproduced, to the courtesy 
of the Lahmeyer Oo., of Frankfort-on-Main. 


— € ——— 
PARLIAMENTARY. 


ADMINISTRATIVE County оғ LONDON Амр DrsTRIOT ÉLEOTRIO 
Powar BIL. 
(Continued from gage 560.) 
ning of the proceedings on Wednesday last week, Mr. 
BALFOUR Bnowun, K. C., said that the competing companies were 


somewhat in doubt as to the exact intention of the promoters. It 
the primary object of the promoters was, as had been stated, the 


~- supply of electricity in bulk to authorised distributors, he was 


afraid tbatthe opposition had misunderstood it. But he would like 
to know what was the exact position of the promoters, Would they 
supply anyone who asked them at a maximum price of 14d. ? 

e CBArBMAN thereupon asked Mr. Browne if he would with- 
draw his opposition if the promoters replied that they would limit 
themselves to the supply of the authorised distributors. 

Mr. BALFOUB BBownz replied that if they did so limit themsel 
their Bill would not be worth having. 
The CHarRMAN: We must take the Bill as it is, and not merely 


‘what learned counsel says about it. He again asked Mr. Browne if 


he would cease $o oppose. 

Mr. Вагғоса Browne said that if the promoters would say that 
they would not supply avy trade in the district, he believed that a 
large number of the petitioners would withdraw. In his opinion 
the clauses in the Bill would completely nullify the maximum prices 
in the schedule. 

The discussion then dropped, and the hearing of the opposition 
of the Southwark Council was proceeded with. · j 

Mr. HARBISON, the borough electrical engineer, was called, and 
said that already there were four competitors in the district 
and they did not want а fifth. He admitted that the present 
ch for lighting was higber than the former charge for gas 16 
was less, he added, than the price paid by the Westminster Oouncil 
to the electric lighting company. 

Mr. Vusny Knox then mentioned that he appeared for the 
District Oouncils of Ilford, Bromley, Bexley, Beckenbam, Dart- 
ford, Wimbledon, Chiswick, Twickenham, and the Corporation 
of Gravesend. He proposed to call a witness from each place. 

Mr. AnTHUB P. Saw, resident electrical engineer to the Ilford 
Council, said tbat both the tramwaysand the lighting undertaking 
of that authority were run at a profit. The total number of units 
generated and sold had shown a very great increase since the com- 
mencement. The estimate for the year ending March, 1905, showed 
& total of 2,400,000 units generated. At present they had 2,000 
consumers for lighting and power, and practically supplied one 
house in six in the district. The works сові per unit sol had 
down from 1:384. to 1d. Witness considered that it was the cost 
of distribution which was the most impertant item. At the end of 
last year the total number of motors connected was 50 with a horse 
power of 301. He considered that they supplied about half the 
horse power required in the district. The majority of the motors 
were small. The total revenue from power last year was over £1,000, 
but that bore only a small proportion to the energy xg ien for 
lighting. The total revenue from the energy supplied both for 
ligbting and power purposes was £22,000. The tramways of the 
Oouncil showed a larger profit than the electric light undertaking, 
last year’s profit being about £4,000. Witness handed in a table 
giving the above figures. 

Oross- examined by the Hon. J. D. FrrzemBALp, WrrNESS was not 
sure that they would have saved anything by taking their power 
from а large power company. He had had some experience in 


gone . 
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America, but was not aware that the American Government had 
issued а return showing which electric railways generated tbeir 
own power and which took their power from a company. 

Mr. J. W. Винтоз, clerk to the Ilford Council, was also called, and 

tubmitted a table showing the possible number of consumers of 
power in a number of parishesin Hesex. In many of the places the 
population was less than one acre, and the soil was of a marshy 
nature rendering the districts entirely unsuitable for development 
as residential dis‘ricte. 
. Oross-ex&mined by Mr. Номовлтов Lrorp,EK.O., who suggested 
that there were many zi es on the banks of the river suitable for 
factories, Wirnzss said that be did not consider that the sites oonld 
be so used, as they were very difficult to approach, and the land was 
very marshy. He admitted that there was at present no power 
supply. in the districte. 

г. Моїяиев, A. M. I. B. E., electrical engineer to the Corporation 
of Gravesend, said tbat trat authority had spent some £12,000 on 
their electrical undertakiog, and would shortly be extending their 
works to meet an increased demand. The works cost last year 
worked out at 1:04d. The chief consumer of power in the district 
was the tramway company. Up to the pressnt the undertaking had 
resulted in a lose, bnt given time and no competition, they would be 
making a profit. 

Oross-examined : The tramway company were under an sgreement 
to take their supply from the Corporation for all time, subject to 
revision of prices every seven years. The price paid by the tram- 
way company was 2d. per unit fcr the first 180,000, 14d. for the 
next 170,000, and 14. per unit afterwards. The average price last 
year was 179d. А 

Mr. Pausar, M. I. B. E, resident electrical engineer to the Dart- 
ford Oouncil, was then called, aud stated that that Council 
commenced to supply in 1901. The capital outlay up to the present 
had been £36,957. The price charged for the supply of energy was 
244. for power, acd 7d. to 2d. for lighting. The number of power 
consumers was 80. 

Mr. Томіливон Len, electrical engineer to the borough of bios 
bledon, and Mr. Puicmw Dawson, for Dartford and Gravesend, 
were also called, the latter Witness putting ia tables showing the 
possible cost to the local authorities if they took a supply from the 
promoters. Witness bad in each case taken a duplicate main. 
Even if Dartford and Gravesend were supplied by one main, the 
cost would be greater than the present works cost of those 
authorities, 

Mr. Норвок, chairman of the U. D. C. of Bexley, and chairman of 
the Tramway- Committee of that authority, also gave evidence. 

Mr. Veszy Knox then addressed the Committee, contending that 
under tbe Bill the purchase clauses with regard to the companies 
now purcbaseable after a certain period by the local authorities, 
would become inoperative. with the authorities separately, 
he called the attention of the Committee to the extremely satis- 
factory Porn of Ilford. Не admitted that many of the local 
authorities’ undertakings showed considerable room for improve- 
ment, but it was to be hoped that by 1910 they would all be in as 
satisfactory a position as was Ilford. 1f the promoters had come to 
seek the powers in 1900 they might have had а case, because 
then the districts in the industrial area were not supplied, but 
now the local authorities had established their undertakings, and 
those undertakings were quite equal to the demand. If generating 


stations were abandoned and a supply taken from the promoters, he 


did not think it would be successful. There was also the personal 
note, for the engineer had his own station and was put upon his 
mottle to make it a success. That would bs eliminated if be bad 
imd a distributing station to superintend. What the promoters 
really wanted to do was to get the whole of the area into theirown 
hands. The inclusion of the various outside authorities would 
create а new kind of water London, and in the interests of local 
government tbat was not desirable. 

Mr. R. В. OLmasm then addressed the Committee on behalf of 
Barking. The district was rapidly growing. For the year 1899- 
1900 the number of units supplied was 127,626, and this bad 
increased until for last year the number was 633,000, which included 
lighting and power. The Council last year. acquired a site on the 
river for a new generating station, and when this was erected the 
old station would be used for distributing. The Council would be 
able to supply all the power likely to be demanded. He contended 
that the competition of the promoters would spell nothing less than 
disaster ; indeed, he would not call it competition, for the promoters 
would be able, in their own words, to help the manufacturer to 
re-organise his works," a power which the Council did not possess. 

Lord DE La ZovoBE: But cannot you supply or lend the manu- 
facturer plant ? 

Mr. Огвлвє: No, my Lord; we oan only supply energy, though 
we can, and do. give advice te customers. 

Lord DE La Zovomr: But how about transforming i? 

Mr. OLEASZ: That is not necessary; we supply into the 
worki, Tra sforming is one of the disadvantages attaching to the 
promoters’ сав `. "n 

Mr. COrzaszE, in conclusion, compared the promoters’ scheme with 
an octopus which stretched its tentacles all over London and 
Greater London. And when it has sucked oer life-blood, what 
does it propose to do? It proposes to take our worthless carcase— 
at а price—and what price? Why, at practically old iron price; 
and, no doubt, then we shall be willing to get rid of it at any 
price.” He suggested that the promoters should not be allowed to 
supply for lighting, and that the ordinary veto clause should be 
inserted in th Bill, if it passed. The local au:horities had justified 
their existence as generators of electricity, in spite of the “big 
guns of the Times and the machine guns of the Daily Mail.” 

Mr. BANDEBS, on behalf of Islington, having addressed the Oom- 
mittee, the hearing adjourned, | 


their very doors. 


On Thursday, April 6th, when Counsel for K -wpon-Thames 
addressed the Committee, Mr. Reaper Harre, K.C., briefly 
stated the case for the opposition of the Oouncils of Ealing and 
Barnes. He said that both places were outside the industrial area, 
bat were within the non-industrial area. The Bill offered them no 
beit; they offered the Bill no benefit; and there was no prece- 
dent for including them ia the area of supply. There were no 
factories in the district, and there were covenants prohibiting the 
erection of factories. ‘The two railways in the district were the 
Metropolitan District and the Great Western; the former genesa‘ed 
its own supply of energy, and when the latter was electrified it also 
would generate its own supply. If the Councils ever wanted a 
supply in bulk they could get it from the two companies at 

This concluded the opposition of the local authorities. 

Mr. Batrour Baownz, K. O., reverting to hisstatement made daring 
the previous week, that in all probability a settlement would be 
come to between the promoters and the South Metropolitan G 
at чуң that he was sorry to say that no such agreement had been 
possible. : 

The Сналівмали of the Committee expressed his iatention of 
taking no part in any decision on this point, although he would 
remain іа the chair. Х 

Bir Gro. Liveszy having been called, the Онлтвмли elicited 
from the Нор. J. D. Fitzgerald that what the promoters really 
wanted to do was to run over the lines of the gas company at 
Greenwich for the D of getting тер! to their generatiag 
station. They would drop the proposed taking of land. 

Mr. Влгк›ов Browns obj:cted that up to the present moment 
the gas company had been undgr the impression that the promoters 
waated to take a piece of land which had been given by Parliament 
to the gas company. The running over the line was the result of 
the working of Mr. Fitsgerald's fertile imagination during the past 
few minutes. | 

Mr. FrrzaagaLD: I do not think you ought to say that. 

Mr. BaLFouR Browne: Very well, I will withdraw everything 
aout your fertile imagination. 

Learned Counsel went on to say that had the gas company 
known that the taking of the land was not intended they would 
not have gone to the expense of opposing. He considered that his 
clients had been treated vory unfairly. 

Tbe opposition of the electric supply companies was then 
continued. | 

Mr. J. Рвуонвн:вв, director of tLe North Metropolitan Electric 
Power Supply Co., was called to speak of the progress made by that 
company with tbe erection of generating stations at B-imsdown and 


Hertford. Part of the company's area would come within the 


romoters’ area, that part being the whole of Stoke Newingto:. 

is company had a contract with the Stoke Newington Oouncil for 
а supply in bulk to the Council, and there were a number of years 
vet to ran. Their opposition would be withdrawn if Stoke 
Newington were struck out of the Bill. 

In cross-examination, the Hon J. D. FirzazBALD elicited from 
Wrrnzss that it was his opinion that it paid a local authority to 
get a supply from a company, aud, : 

Mr. Moon, KO, who had conducted the examination in chief, 
protested that Mr. Fitsgerald was converting witness into а witness 
for the promoters. 

The Can said that the Committee wished to get all the 
information possible. . 

Mr. Rogen WarLacm, K O., then addressed the Committee on 
behalf of the Kensington and Notting Hill Companies, asking that 
those districts should be excluded from the Bill, if it passed. 

Mr. Bowonn, managing director and engineer-in-chief of the 
South Metropolitan Electric Supply Oo., was called, and said that 
his company had 1.18 over 50 miles of bigh-tension mains, specially 
for power purposes. With the energy generated by his company it 
was only necessary to have static transformers, and these compared 
favourably with the rotary converters in the scheme of the 
promoters. 

Major Oanpew also gave evidence on behalf of the company. 

Mr. О, P. Spanxs, chief engineer to the County of London 
Electric Supply Co, said that that company supplied some 23 
sq. miles in the metropolis, the total number of horse-power in motors 
connected with the company's mains at the end of last year baving 
been 6,055 н р. Orders for 2,000 н.р. had been received this year. 
There were in the area of his company, in all, 571 power consumer, 
the unite sold last year having been 2,300,000. Ia his company's 
area north of the Thames, the horse-power connected per 1,000 
hea1 of the population was 37:2. In the southern area the figure 
was 157. The tendency, nowadays, was for large power-takiog 
companies to remove from London ; it was due to the bigb price of 
labour, the cost of land and the high rates and taxes. His company 
had 500 miles of mains laid. э: i 

Oa Friday, Mr. SPABES gave further evidence, putting in figures to 
show the increase of consumption for power purposes in the company’s 
area. In 1900, 16 per cent. of the energy they supplied was for power 
last year it had risen to 32 per cent. By 1910 they would be supply - 
ing, he anticipated, 75 per cent. of the power in their ares, and by 
that time the percentage of the supply for power would be 45. He 
considered that the Curtis turbines were more suitable for generating 
plant than the large units proposed by the promoters. His сошразу 
had on order several Curtis turbines of 1,500 Kw. capacity. 

Cross-examined by the Hon. J. D. FrrTzGEBALD: His compaay 
would be able to supply quite as cheaply as the promoters proposed 
to do if the restrictions upon the company were removed. Witness 
admitted that, under his company’s provisional order, a consumer 
would have to pay for any main of a greater length than 60 ft. from 
the company’s main—that was ifthe consumer was within 50 yards 
of the main. If the consumer was further than 50 yards away 
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from геі main, he could not get а supply if the company refased to 
serve 

The CHA1BMAW remarked that the Committee had been under the 
A opreson that the companies were bound to supply anyone in their 

ct. | ! 

Mr. Batyoun Browns, K.O., explained that if two consumers 
required a main to be laid to within 50 yards of their promises, the 
company would be compelled to lay it, providing that the two con- 
sumers were willing to pay 20 per cent. of the coat of the laying of 
the main. In cross examination, witness said that 20 per cent. was 
generally taken out io the supply. | 

Mr. Rexwiog, secretary to the Oounty of London Oo., said that 
the company had expended £1,500,000. Their borrowing powers 
were £800,000, and of that sum £756,666 had been paid up. 
Witness produced a number of the canvassing books of the company 
in support of his statement that the company had pushed their 
business. They also gave motors to small consumers with the 
object of educating them to the use of electric power. 

Mr. FirzGmBALD in crose-examining witness, remarked that his 
company seemed to have canvassed very successfully, as they had 
succeeded in getting quite a number of consumers to take power at 
ad. per unit. . | 

Mr. Batrour Browns, K O., addressing the Committee for the 
opposing companies, said the Bill sinned against the whole of the 
past legislation on the subject. The case had bsen launched against 

is clients iby the promoters making certain allegations against the 
London companies. Ia order to meet that, they had shown the 
very large capital that had been expended by the London companies 
to provide for aud meet the wishes of the public. They had tried 
aleo to show that the provision they had made was sufficient to 
meet all the public demands, not only for lighting with which they 
began, but for power which they had b2en caltivating recently. In 
fact, they had shown their ability to meet all demands 
with one exception—vis. traction. There was а difficulty 
in supplying power for traction ia that a company oould 
not supply power for use outside ite district, and, as his Lordship 
would remember, in several of the Power Bills power was given to 
supply power outside for the use of railways and canals aud things 
of that sort. When the Committee came to deal with the Bills of, 
the companies, they would see that in this respect the London 
companies were seeking further powers to supply outside their 
N . ies, and not f 
€ OHAIBMAN: You are в т the com es, and not for 
the local authorities ? = 3d 

Mr. Batrour Browns said be was speaking only for the com- 
panies, but he would say that both the companies and the local 
authorities were practically confined to their areas. Не felt that 
the attack made on the companies as to the way they had done 
their business was a silly attack, bnt still they had met it. They 
had ever regarded the fatare of their companies as dependent on 
the power load, and it was that which the Administrative Oo. was 
going to take away from them. They had also given evidence that, 
under similar conditions, and with an equally good load, the present 
companies could do everything the promoters could do. Ia their 
own districts they were in a much better position to supply power 
than the Administrative Co. By far the largest amount of the expense 
of the London companies had been in relation to distribution. 
Both in local authorities’ districts and the companies’ areas their 
generating stations were in tbe midst of the district, and 
therefore they considered they were in a more favourable 
position to supply power at a cheap rate. He would ask 
the Committee to remember first that competition should 
be fair, and he thought it had been shown that the competi- 
tion of the promoters with the present companies as they 
, were regulated at the present time woald be unfair. His learned 
friend seemed to be under the impression that the company would 
be bound to supply everybody in this huge area at the maximum 
price of 1$d. per unit. That was not the case, and he ventured to 
say that it never was the intention of the promoters. He said 
further that it was impossible for it to be done. Не would give an 
example. Suppose he werea consumer in the West End of London 
and he asked them to supply him with electricity at 14d. per unit 
when it would cost probably £30,000 to lay the main, would they 
do it? Of course they would want a guarantee. If he was a oon- 
samer wanting power for his works and was next door to their 
generating station, he could no doubt demand it at Iid., but to tell 
him that the company would supply him if he went five miles off 
at the same price was a thing he could not believe. That was why 
the promoters said: If you want a supply you must enter into an 
agreement, and if we cannot agree it must be settled by arbitration.” 
That, of course, was a business arrangement, and be did not, and 
could not, complain of it on the gronnd of pure business, but was 
that putting themselves in the same position as the present 
companies ? ' 

The CHAIBRMAN: They say they are prepared to do so. 

Mr. Browns said they could not do it, and if the Committee laid 


clauses on the promoters to do во, he would guarantee to say they 


could not do it. He did not say that the guarantee clause from the 
^ promoters' point of view was unreasonable, but it was evident from 
what his Lordship had just aid 

The CHAIRMAN: I am merely repeating their words. Do not take 
it that anything I say expresses an opinion. If you do you will go 
wrong. 

Mr. Browns said the words might be taken to mean that the 
promoters could put themselves under those conditions, but he 
challenged his learned friend to say that they did. It the promoters 
were granted a fresh area compulsorily tbe Bil would go no 
further. On the otber hánd, if the promoters did not have a com- 
per ares, and only supplied on terms of arbitration under 

eos. 52 and 56, then they would be competing with the other com- 


2 
ta 


panies under unfair conditions. The present companies were bound 
to supply to everybody in the compulsory ares, and to extend their 
maine on the request of two consumers upon a 20 per cent. guarantee 
for two years. Bat the promoters were bound to do nothing of the 
sort. Taey demanded, first, to have a guarantee of 20 per cent. 
for seven years; and, secondly, not only 20 per cent. on the cost of 
the mains, but also on the cost of any new works they had to put 
up at the generating station. He was not saying that was not 
reasonable, but it was not what they were leading the Oommittee to 
believe, that they were going to su ply exactly as the present com- 
panies were. Then, again, he would ask the Committee to remem- 
ber that every one of the companies fell into the hauds of the local 
authorities in 26 years, and yet the promoters were seeking powers 
in рер у. His companies were bound to lay by a sinking fund 
to replace their capital, but the promoters would have nothing to 
lay by. But these were disabilities which had been placed upon 
the present companies by Parliament. Companies could not com- 
bine either with one another or with local authorities, but what 
were the promoters? They were a huge combine to begin with, 
and that was an absolute departure from the principle that local 
wants should be locally dealt with, and that there should be no 
trust formed to the detriment of the consumers. Mr. Ferranti said 
he would have a monopoly, but added that it would be a monopoly 
of cheapness. That was always the sentiment in the mouths of 
monopoliets, but it ended in a monopoly of dearness. In examining 


one of the witnesses, he used the expression that the Bill was a 


breach of the bargain, and the Ohairman asked him what he meant. 
He said distinctly that if Parliament passed this Bill it would be a 
breach of the Parliamentary bargein under which London companies 
held their position that day—a bargain carefully considered, solemnly 
entered intoand ratified by Parliameat. The first Electric Lighting Act 
маз in 1882, and it was enacted that a company should have a conces- 
sion of 21 years, and that at the end of that time the undertaking 
should pass into the hands of the local authority. It was soon 
discovered that capital could not be raised under such conditions, 
and accordingly, in 1888, Parliament reconsidered the whole matter, 
and the Bill which was presented to Parliament provided that the 
company should, at the end of 42 years, receive compsnsation not 
only for the plant, bat for goodwill. When the matter was bafore 
Parliament, however, in order to get the Bill passed the companies 
withdrew the words as to goodwill, and left the words as they were 
ia the Act. Mr. Browne proceeded to quote from a number of speeches 
made by Lord Thurloe, Lord Herschell and others on the matter 


. when it was before Parliament, and said the obvious intention was 


to give the companies a monopoly for 42 years in order to get the 
public to subscribe the money. Now the Committee were asked to 
take away that security. He contended that cheapness was not 
everything, and tbat good faith was something, and asked the 
Committee not to depart from the principle of legislation under 
wbich people were induced to subscribe their money to provide 
London with electric light. Proceeding to deai with the inquiry 
by Major Marindin on behalf of the Board of Trade, on which 
London was portioned out to the different companies, he submitted 
that the principle laid down was that of no competition, and. in a 
number of cases the Board of Trade would not allow the local 
authority to come in unless they purchased the undertaking of the 
existing company. — | 

The Онлтвмам pointed out tba“ a good many of the companies 
were competing in the same districts, and some members of the 
Committee could not quite see where the monopoly existed. 

Mr. Ввотию said that it was owing to the adoption of a new 
system. The old companies used the alternating current system, 
and new companies asked to come in with the continuous system. Не 
admitted that competition did exist, but it was allowed as the com- 
petition of different systems. The Obaring Cross Co. was allowed 
to go into the City to supply a different system. | 

The CHAIBMAN: You say these companies came in to furnish 
current of a different sort? 

Mr. Brown: B» far as I know in every case. 

The Onataman: They were only admitted on that principle? 

Mr. Baowss: Yes, but they have changed their current now. 

The CBAIBMAN: Is it due to that fact only that competition now 
takes place in these different districts? 

Mr. Browns: So far as I know, to that fact only. 

The Снатвмам: Is it not rather surprising that if the second 
company was only admitted because it supplied a different sort of 
current, that when it changed the original company should not have 
obj ted р 

Mr. Browns: You cannot objact after an Act of Parliament is 

d. 

The Онлгвмлн: Bat it did not lstipulate what current should be 
supplied ? 

Mr. Browns: It did. The new company came in, and the old 
company changed to meet the new state of things. 

The OnHaIBMAN: There are some districts in which three com- 
panies are supplyiag ? 

. Mr. Browne said there were very few districts in which three 
companies were supplyiog, and he did not know bow they came in. 
With regard to this particular Bill, he would point out that London 
was unique in many respects, and the Power Bills which bad b»en 
quoted had nothing to do with the matter at all. In the case of a 
number of Power Bills there were no proposals to include the 
districts of great local authorities. In the Lancashire Bill Man- 
chester was left out, and in the Clyde Bill Glgsgow was left ont. It 
was true that in the Somersetshire Bill Bristol was included, but 
there was no case where a power company had, against the will of 
а company, got competitive powers. It was truo that power com- 
panies had been let in where there were corporations, but corp >ra- 
tions were only for lighting, and had no right to supply 
manufacturers, : | 
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The CHAIBMAN: Then you see no objection to Mr, Fitzgerald 
going into the districts of local authorities ? 

Mr. Brownz: They must look after themselves. I do say there 
isa great distinction, for they are there in perpetuity, and they 
come in as lighting authorities. 

Lord Вовевт Corr, K.G.: I do not admit that. 

The CHareman: You must be smarting under this. 

Mr. Browne said the case of the promoters was built up on 
hypothesis, and he submitted that no case bad been made out of 
public interest or public necessity, and he asked the Committee not 
to allow the Bill to proceed. 

Mr. FırzessaLb, K.O., in reply, said the pro 
Committee was the only proper way of dealing with the supply of 
electricity to the county of London and adjoining districts, and it 


was only in some way like this that they could ensure to the 


consumers of electricity in London that cheap supply of power 
which was necessary to enable the manufacturing intereste to be put 
on a par with their rivals whether in this country or abroad. It 
was only in some way like this that they could ensure that the 
London consumer generally was supplied with cheap electricity 
that he ought to get, and by which they could remove London from 
the reproach of having dearer electricity, notwithstanding its 
size, than any other large town in the United Kingdom. Oriticism 
against the framework of the Bill had been directed mainly by Mr. 
Neville and Mr. Balfour Browne. Mr. Neville had said that the 
Bill was wholly unreasenable, and that its provisions were wholly 
illusory, but Mr. Browne had admitted that from the promoter's 
point of view the provisions were reasonable enongh. In fact, Mr. 
Browne was in charge of the next Bill on the list (East London and 
Lower Thames Bill) which had exactly similar provisions. Mr. 
Neville approacbed the Bill as if the provisions were entirely 
novel, and with an entire disregard of what the Parliamentary history 
of the question was, and he seemed oblivious of the fact that the 
provisions contained in the Bill were not devised by the promoters, 
particularly with regard to the provisions dealing with price. 
Mr. Neville had criticised and characterised them as а mere sham. 
But this was not the case. The provisions were framed not by the pro- 
moters but with the greatest care by a Parliamentary Committee ap- 
pointed for the purpose and with the assistance of the Board of Trade. 
These provisions which had been so commented upon were settled 
by Bir James Kiteon's Committee, and were approved by the House 
of Lords, and had since been followed in every case in which a 
Power Bill was passed. Now Clause 48 of the Bill dealt with the 
supply of energy within the districts of authorised undertakers, and 
it mid : Energy shall not be supplied under this Act by the com- 
pany except to authorised undertakers or to the proprietors or 
trustees of any railway, tramway or water worke, or of any dock, 
canal or navigation or апу Government department, or to any 
persons whose installation exceeds 500 н.р. in any area being at the 
passing of this Act the area of supply of any authorised distri- 
butors except with the consent of those distributors, but that con- 
sent shall not be unreasonably withheld. If any question arises 
whether that consent is unreasonably withheld, that question shall 
be determined by the Board of Trade. The consent shall be deemed 
to be unreasonably withheld if the authorised distributors are not 
willing and ina position to give the requisite supply upon reasonable 
terms and within a reasonable time, and in considering what are 
reasonable terms and what is a reasonable time, the Board of Trade 
shall, amongst other things, have regard to the terms upon which, 
and the time within which, the company are willing and in a position 
to give the isupply.” It was said that that clause was no pro- 
tection to the authorised undertaker, and it was argued that if 
thes promoters offered to come into a district and supply 
at id. per unit, then the Board of Trade would have 
to let them into the district of either a company or a local 
authority if the existing company or local authority was unable to 
supply at that rate. But under the clause it would be quite com- 
petent for the Board of Trade to say the offer of the power company 
was not a bond fide one, and refuse their consent. Criticisms of the 


kind had been made in other cases They were made in the- 


Bomersetshire Bill with reference to Bristol, and the Committee 
who heard the Bill were so impressed with the argument that they 
intimated, in giving their decision and passing the preamble of the 
Bill, that some addition should be made to the clause for the 
purpose of preventing anything of that kind being done. The 
following morning a representative of the Board of Trade attended 
the Committee and produced a new sub-clause as follows: ‘In dis- 
pensing with any consent under this section, the Board of Trade 
may impose upon the company such terms and conditions as they 
may think necessary for the protection of the authorised distributors 
and such terme and conditions may at any time be enforced by the 
authorised distributors in any court of common jurisdiction." 

The CHAIRMAN : Did those words find their way into the Act? 

Mr. FrrzaRBALD: The Committee rejected them, but if you have 
any doubt, I have not the slightest objection to accepting the 
words. 

The CzHarBMAN : Would you accept the clause if it read like this: 
The consent shall be deemed unreasonably withheld if the autho- 
rised distributors are not willing and in a position to give the 
requisite supply upon reasonable terms and within a reasonable 
time. 

Mr. FirzaERALD: I would like to consider that. 

The CHAIRMAN: If ever we reach this clause, we can argue about 
that. 

Mr. FirzGEBALD said he then came to clause 50, which dealt with 
supply to authorised undertakers, aud his learned friends had dealt 
with thisclause as if it applied to the supply to ordinary users. 
It was the third paragraph ofthe clause which was brought into ques- 
tion, viz, "Every authorised undertaker requiring a supply of 
energy shall enter into a written contract with the company (if 


before the 


required by them to do so) to continue to receive and pay for 
а supply of energy for а period of at least seven years 
of such an amount that the payment to be made for the 
same shall not be less than £20 per cent. per annum on the out- 
lay (excluding expenditure on generating plant and any electric 
line then in use) incurred by the company in making provision for 
such supply.” What that meant was this: If an authorised under- 
taker asked to be supplied he must guarantee that he would take 
а supply for seven years which would be equivalent at the maxi- 
mum price to 20 per cent. on the dutlay. It was not 20 per cent. 
on the capital ontlay, but 20 per cent. on the necessary expenditure. 
in giving him a supply. If the ring main was passing through the 
district of an autborised distributor this expenditure would be what 
was suficient to connect tbe ring main with the station where the 
authorised undertaker would take his supply, and that expenditure 
migbt be £100 or £500, according to the distance, and 20 per cent. 
on that would be а nominal sum. А case might, of course, arise on 
the fringe of the district where it might be necessary to spend 
£5,000 or £10,000 on giving tbe supply, and in such a case it was 
perfectly reasonable that a contract should be made. The 20 per 
cent. on £10,000 would be £2,0C0, and supposing the price of the 
energy was ld. per unit, it meant 480,000 unite per annum. It 
would certainly be unreasonable for any company to be forced to lay 
down mains for the supply of a particular consumer, and 
more particularly for the supply of a large consumer, without 
any security that the consumer would take any supply af all. 
He understood that one of the conditions offered by the Metro- 
politan Electric Supply Co. to the Marylebone Borough Council 
was to take a supply for 26 years. Then clause 52 read, The com- 
pany shall give a supply of energy to any person other than an 
authorised undertaker, upon that person entering into а binding 
contract to continue to receive and pay for a supply of energy upon 
such terms and conditions as, failing agreement, shall be fixed by a 
single arbitrator appointed by the Board of Trade, and in fixing 
such terms and conditions, iacluding a minimum aunual sum to be 
paid to the company, the arbitrator shall have regard to the 
following amongst other considerations." That was an absolute 
obligation, for the matters which the arbitrator was to have regard 
to were the period for which the customer was prepared to bind 
himself; the amount of energy required and the hours during which 
the company could be called upon to supply; the capital expecdi- 
ture in connection with the eupply ; and how far capital expended 
in connection with such supply might become unproductive to the 
compavy upon the discontinuante of such supply. | 

The CHAIRMAN: The impression on my mind is that there is an 
obligation to supply but upon terms, and of course these t: rms may 
be such terms that the man cannot take a supply. That does not 
say there is no obligation to supply, but simply that he is not 
tempted by the terms. 

Mr. FirzagBALD said it was an absolute obligation to supply on 
such terms as in the case of а dispute shall be fized by the atbitrator. 

Mr, Влтгоов Browns: We do not say there is no obligation, but 
that there is no obligation to supply at 134. 

Mr. Frrzamnarp said that with regard to the terms set forth in 
provisional orders, the promoters did not attach any importance to 
what was contained ia the ordinary form of a provisional order, and 
what was contained in Clause 52 of the Bill, and they were quite 
willing to come under the same terms. 

‚ Оп Monday, Lord Camperdown's Committee continued their hear- 
ing of the case. 

Mr. FirzaEBRALD, K.O., continuing his address, eaid that Clauses 
50 and 52 were clauses settled by Sir J. Kitson's Committes and 
bad been inserted since thattíme in most of the Power Bills, which 
authorised the supply of electricity in bulk and detail. The next 
clause was Clause 53, which was common]y known as the stand-by 
clause. Mr. Neville commented on this clause at considerable 
length, and he said he had some difficulty in discovering the true 
inwardness of it, and he came to the conclusion that the object of 
the clause was to enable the promoters to charge twice over. The 
clause was the verbatim clause introduced in the Government Bill 
of last year for the revision of the Electric Lighting Acts, and this 
would be applicable to all electrical undertakers. That Bill was 
sent to a Select Committee of the House of Lords. Before that 
Committee every company and local authority was represented and 
agreed to the clause. . 

The C HARMAN said that Mr. Neville's point appeared to bs this. 
If he looked at the second schedule, the charge to be- made to any 
consumer should not exceed 14d. per unit. Apparently, Mr. Neville 
maintained that "any consumer" ought to be made quite distinct 
aud different to a person with a separate supply. 

Mr. FirzaBRALD said that the meaning of tbe clause was this. 
А man bad a separate supply and wanted more. A minimum price 
was fixed and the man could take that out in electricity if he liked. 
If the man did not do this he would have to pay for the 3 
which relieved him of the necessity of putting up further plant. It 
was a grievance felt by all electrical suppliers that they had to 
supply & person who had already a supply of his own, and he might 
use very little. | 

Mr. Rax, K.O., said, with regard to Clause 50, in the case of 
almost every Bill the words At a price not exceeding the prices 
stated in the second schedule annexed to this Act" appeared. He 
read from the Lancashire Bill, and there were many other Bills 
which contained the words. It was Sir Jas. Kiteon's form, but 
the words were absent from this Bill. Mr. Neville's contention 
was that the omission of the words was vital. 

Mr. FirzaERALD said he did not see that the omission of these 
words made the least difference. They were not found in the clause 
dealing with the supply to an ordinary consumer. He had Bec. 40 
of the South Wales Electrical Power Bill dealing with supply to 
an ordinary consumer, and it did not contain these words. 
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The CHAIRMAN: Have you any objection to putting them in? 
Mr. FrrzazRALD: Not in the least. | / 
. Then if we reach that clause, we will put 

m in. 

Mr. PrrzGERALD said that Вес. 56 was an important one, as it 
dealt with maximum prices. What he said about these maximum 
prices was that they were prices intended to be operative, and 
which the consumer was entitled to have the benefit of. The 
maximum price must of necessity be fixed to meet the most un- 
favourable case against the company, and accordingly in the first 
portion of the schedule they had taken 14d. per unit to meet the 
moat unfavourable case. That was the case of a man merely 
taking a supply of one or two hours a day, and that 
man would be enabled to take а supply at 144. а 
unit. From the evidence they had before them, he did not 
think that they would find any company supplying at that 
rate. But it went further, because the next section gave a power 
user the opportunity, if he liked, of availing himself of this section. 
It said: “The consumer shall, if required by the company, make 
such charge by way of a fixed sum per quarter not exceeding £1 
per quarter per kilowatt of the maximum power required to be 
supplied, and in addition а sum not exoeeding 2d. per unit for all 
units supplied to such consumer.” If the user was taking a supply 
for three hours a day, that would be the cheapest way for bim to 
teke it, and he would show then bow it would workout. They had 
in their mind, no doubt, that the Board of Trade unit was a kilo- 
watt hour. A consumer of one kilowatt for eight hours a day 
would use eight units per day, or, excluding Sunday, 48 units per 
week, or 624 units per quarter. UnderSections 1 and 2, of the schedule, 
624 units would work out at a total charge of £2 692., or under ths 
ofa penny. If instead of eight hours he was using the supply for 
16 hours, the price per unit would be very much decreased. If they 
looked at Clause 57 of the Bill which was the sliding scale, they 
would see it said: If in any year the average price рег 
unit obtained by the company for energy supplied by 
them, throughout the area of supply, is leas than 13d. per unit, 
the dividend which the company is authorised to pay 
in that year may be increased in the ratio of 2 per cent.,” and so on. 
The effect of that clause was this: If they charged an all-round 


price of 13d. per unit, their dividend would fall to 4 per cent., and 


if they charged an all-round average price of 14d., which was their 
maximum, they could receive no dividend at all, and therefore 
they bad in the provisions of the Bill the most absolute security, for 
equitable charges would be made, because unless they got a charge 
which was, at the least, 1d. all round, they could not get 
their standard dividend. In addition there was a provision in 
Clause 61 as to a revision of prices. The only other clause to refer 
to was Olause 69, which, from the comments made, would appear to 
bave been inserted with some Machiavellian design to do away with 
the companies in London. It was a clause which was found in 
some shape or form in five or six of the Power Bills, and in the 
identical shape in two or three Bills, and the object was this: There 
were in London a certain number of local authorities who were 
ing on their undertakings at a loss, and there were one or two 
small companies in the outlying parts of the district who were also 
working at а loss, or nearly at а loss. It was possible in such cases 
that the undertakers would be willing to transfer their undertaking to 
the Power Co. by agreement, and this clause would allow them to 
take over the Orders and carry the undertakings on, Воб it could 
only bedoneby agreement and with the consent of the Board of Trade, 
and therefore heshould have thought it wasa perfectly harmless clause. 
It was not, however, а clause to which the promoters of the Bill 
attached very great importance, and if the Committee thought 
there was any hidden danger in if, they could strike it out of the 
Bill. Now it bad been suggested that because the power of 
urchase by some local authority—he did not know whether by the 
London County Council or a combination of Borough Councils— 
was not inserted in the Bill, it was unfair to existing companies and 
local authorities, bat really there must be some finality in such 
matters. When the matter of supply in bulk was first raised, it was 
referred to a Joint Committee presided over by Lord Oros, 
and that Committee reported against the purchase of power com- 
panies by local authorities. 

The CBAIBMAN : I may say with regard to this particular point 
of making large power companies purchaseabie by a local authority, 
the Oommitteo bave no intention of departing from the recom- 
mendations of Lord Cross's Committee, so that you need not argue 
that point. | 

Mr. FITZGERALD tai 1 it was quite true that the existing com- 
panies’ undertakings were purchaseable at the end of 42 years, and 
that unless they kept their generating stations going they would get 
nothing frcm the purchasing local authorities. It would be a matter 
for the individual companies to consider what was most advan- 
tageous to them—either to keep up their stations or to take a supply 
from the Power Co. and get increased dividends now. The 
directors of those companies would, of course, act on commercial prin- 
ciples, and if they found that they could get their electricity cheaper 
by taking it from the company, of course they would do so. This 
Bill would not alter their position in one iota. But the local autho- 
rities in dealing with this matter, throsgh Mr. Blennerhasset, 
pursued a different argument. : 

The CnHaiBMAN pointed out that the argument of the companies 
was a much stronger and larger one, than that of the mere scrapping 
of their stations. The main contention of Mr. Balfour Browne was 
that it would be & great bardship to them tbat, baving been given 
42 years only by Parliament, they would be competed with by 
another company, which would come in under entirely different 
conditions. 

Mr. FrrzaEBíaLD said he was going to deal with the whole 
point of competition. What he was saying now whs that the 


scrapping of stations was а matter entirely in the hands of the 
directors to do what they thought best, and they would not do it if 
it was not profitable. Of course, in the event of purchase of the 
existing company by the local anthority, the power company which 
might be supplying the existing company would not be so foolish as 


to refase to supply the purchasing local authority at the same rate. 


Then it was said that the Bill was contrary to precedent and con- 
trary to all previous legislation on this subject, and it was sug- 
gested that in every previous case, with the exception of Bristol, 
the local authority or company objecting to a Power Bill had been 
cut out of the Act. What created а Parliamentary precedent was 
where the opposing ies came before a Committee, and, after 
hearing both sides, the Committee gave a decision. Where the 
parties had agreed outsidé and came before a Committee and pre- 
sented a Bill agreed upon, no Parliamentary precedent could be 
said to have been created. Where the matter had been fought out, 
it would be found that the weight of precedent was in favour of 
inclusion. In the Bouth Wales Bill, Swansea, Cardiff and Newport 
were included by the House of Commons Committee, but before the 
Bill got to the House of Lords, the parties agreed to leave these 
towns out. In the Cleveland and Durham Bill, Committees of both 
Houses included Darlington, Stockton, Middlesbrough and East 
Hartlepool. In the Somersetshire Bill, Bristol and Bath were 
included. ..Against these three cases the only case in which the 
matter was fought out was tbe Clyde Bill, and Partick was struck 
out. Mr. Balfour Browne contended that in 1888, а Parliamentary 
bargain was made by which the companies should get orders for 
42 years without competition, and that it would be a breach of this 
bargain if this Bill was passed. But the very first section of the 
merida] Lighting Act of 1888 undoubtedly contemplated com- 
on. 

Mr. Browns: I said that Clause 1 only allowed persons to come 
in on the same terms. | 

Mr. FrrzamBALD said it would be an extraordinary thing to 
infer а Parliamentary bargain from an Act, which stated distinotly 
that there should be no monopoly. Asa matter of fact, there was 
competition in a great many districte of London. Sir Francis 
Marindin's report had been quoted, but all he said was that it was 
not advisable to grant more than two orders in a district, and that 
it would be better to allow one alternating and one continuous 
supply as one of the systems was better for motors. If Mr. Browne 
was right in his argument that competition was only to be allowed 
where there was a different system, then he would say that the 
system his company would supply on was the three-phase, and 
there was no company or local authority at present supplying in 
that way. If his friend's view was correct that was the end of 
the matter. | | 

Mr. Browz: The County of London has а two-phase supply con- 
vertible to the three-phase by a transformer. А 

Mr. Еввимлх: St. Pancras bas the three-phase. 

Mr. FrrzakRBALD said he thought the Committee would see how 
abaurd was the contention, that allowing the alternating and con- 
tinuous systems was not competition. То deal with the whole ` 
queation of competition between this company and the existing 


company, he would point out that with regard to the bulk of the 


companies the promoters would not compete at all, and with regard 
to the four companies in the industrial area, it was a competition 
for 8 per cent. of their existing business. Certainly that did not 
justify the use of the expression that this was an attempt to crush 
these companies out of existence. It was nothing of the sort. 
There would be competition, but it would be for business which the 
companies had not во far acquired, and which so long as they 
carried on their undertakings on the present lines, they never could 
acquire. Mr. Lewis Coward had addressed the Committee on behalf 
of the London Couoty Council, and the suggestion running through 
his speech was that the Oounty Council, but for the intervention of 
the Government, would have brought in a Bill making them the 
purchasing authority, and that a tly the Government was con- 
sidering the advisability of bringing in a Bill with the same object. 
But there was not a tittle of evidence to support such a statement, 
and what Mr. Coward was referring to was undoubtedly the Bill 
which the Government brought io and carried, to deal with the 
overlapping of areas caused by the creation of the Borough Councils. 
The case for his Bill was that owing to the density of population, 
London could be supplied with electricity cheaper than any other 
district, but this could only be done by taking advantage of the 
economic system of concentration in the generation of electricity, 
for magnitude was the important factor in the economy of producing 
electricity. In this case he thought the interests of the public had 
been somewhat lost sight of. The Committee had been hearing of 
the grievances, and apprehended loses of companies and local 
authorities, but he took it that the evidence conclusively showed 
that if the manufacturers of London were to get a cheap supply of 
electricity, they must get it in some other way, than they were able 
to get it at the present time. They found that with the exception 
of two local authorities, the average rate of supply was 2d. per unit, 
and it was absolutely impossible to get a manufactarer of any size 
to take energy at that rate. 

The CHíAIBMAN: The opponents say although they are supplying 
at 2d. now, they have aced their prices, and see their way to 
reduce it to ld. They have also pointed ont that they have 
facilities for increasing their generating stations and extending their 
works generally. 

Mr. FrrzaBnRALD said the County of London Electric Supply Oo., 
who had pushed power supply more than any other company, 
showed that their average price. was 2d. The question for the 
Committee to decide, was whether, if London was to have a cheap 
supply of electricity, it was more likely to get it from the 
promoters or from the existing companies. In the case of the 
local authorities, they found that actual losses were shown by West 
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Ham, Fulbam, and Battersea, and in other cases where there was a 


profit, it was arrived at by charging themselves an excessive price for 


electric lighting. In the case of Southwark, the local authority was 
supplying itself with electric light at 24d. per unit, and refused 
to take it from a company at ljd. per unit. If business was 
carried on in that way, of course they could show a profit. As to 
the companies, six of the most important in the Weet End would 
not be touched by the promoters at all, except that they might 
prefer to take a tupply from his company. So far as the manufac- 
turers were concerned, what could be done on the Tyne could be 
done on the Thames; and there were a number of their large 
rallway companies who would be compelled before long to electrify 
their suburban lines, and who would doubtless be glad to take a 
supply of current. With regard to the statement that the Bill 
would create a huge trust, he denied that it would do anything of 
the kind, and it was open to the Committee to pass another Bill or 
all the Bills if they pleased. He did not ask the Oommittee to do 
that, but if they did he would not be afraid. The promoters were 
men of financial stability, and in the interests of London he asked 
that the Bill ehould be allowed to proceed. 

This concluded the hearing of the Bill, and the Committee 
reserved their decision, 
It has been decided that the Committee shall not sit again ut til 
May 9th, when the case of the East London and Lower Thames 
Electric Power Со. will be opened. 


RHoNDDA Tramways. 


Ox the 6th, 7th and 10th inst. Sir L. M'Iver's Select Committee 
of the House of Commons was engaged in the consideration of the 
Rhondda Urban District Council Bill, which, in Clauses 8, 9 and 
10, asked that the powers granted in the Act «f 1902 for the com- 
pulsory purchase of land for tramway purposes, widening of streets, 
&o., should be extended for three years; that the period limited 
for tbe construction of tramways should be extended for three 
years; and that, notwithstanding anything contained in Sec. 20 of 
the Act of 1902, if the Council entered into an agreement with any 
company fcr the construction and equipment of the tramways 
authorised or leased such tramways, such lease might contain а 
clause authorising the compensation to be made by the Council to 
such company on the expiration of the lease, to be on the terms of 


paying the cost of construction of the tramway lines, less proper . 
5 


deduction for depreciation, &c. ; 

Baroun Browns, K.O., who represented the promoters, 
taid: At present the only means of communication at Rhondda was 
the Toff Vale Railway. The want of further facilities was greatly 
felt, and as long ago as 1882 tramways were sanctioned. Only 
three miles were constructed —from Porth to Pontypridd—and half 
of this was in the Rhondda district and half in Pontypridd. The 
line came into possession of the British Electric Traction Оо., who 
promoted an extension ќо Perey-craig, which was passed hy the 
Light Rvilway Commissioners but was afterwards rejected by the 


Board of Trade. In 1902 the District Council came before 


Parliament and got powers to make considerable extensions 
of the tramways. The Taff Vale Railway Co, opposed the 
Bill, and a clause was inseited in the Bill as follows: — The 
Council shall not commence the construction or laying down of the 
tramways or any part thereof unless. and until they have entered 
into an agreement with a company or person to te approved by the 
Board of Trade for the lease to such company or person of such 
tramways or parts thereof as the case may be, for such period (not 
exceeding 42 years) at such rent and u such terms and condi- 
tions as may be approved by the Board of Trade ; provided that in 
any such lesse the amount to be paid to the Council by way.of rent 
shall in ro case bevless than a sum sufficient to pay the interest on 
any moneys required to be borrowed for the purpose of the con- 
struction of the tramways and for the gererating station and the 
electrical equipment of the tramways or any part or parts thereof 
во leased aforesaid, and also sufficient to provide the requisite 
appropriations, instalments or sinking fund payments.” Of course, 
that meant that before they could construct the tramways at АП they 
must secure someone who was willing to give а sufficient rent to 
make it impossible for loss to fall upon the ratepayers, and while 
that was satisfactory to the Railway Oo., it put a great difficulty in 
the way of the District Council, because, in the first place, the key of 
the whole situation was the little horse tramway from Porth to 
Halfod, and until they obtained possession of this and so joined 
up with the Pontypridd tramways, it was nogood working the system. 
Bec. 30 of tbe Act of 1902 said that the powers of the Council to 
construct and equip the tramways should not be exercisable by the 
Council, but might be exercised by their lessees; and as considera- 
tion for the construction, the Council might lease the tramways 
for any period not exceeding 42 years on terms and conditions to be 
approved by the Board of Trade, and that such lease migbt contain 
а clause requiring compensation to be made to the lessee on the 
termination of the lease similar to those contained in Bec. 43 of 
the Tramways Act of 1870. It was under that clause that the 
Urban District Council was now proceeding. The British Electric 
Traction Co. asked a large sum of money for the tramway they 
possessed, but the U.D.C. had now purchased that, and the whole of 
the matter was ccmpleted in June last. Then they bad to try and 
get somebody to take a lease and pay them а 8t fficient rent to 
enable them to pay back the neceseary instalments and sinking 
fund, and there was considerable difficulty about that. Ultimately 
they succeeded, and а contract had been signed which awaited the 
approval of the Board of Trade. It was in consequence of this 
delay that they were asking for a further extension of three years. 
Bir Doveras Fox was called, and thought the extension of time 
asked for was reasonable. Не had а good deal to do with the 
negotiations, and found it impossible to arrange with substantial 


persons to carry out the project until the horse tramways had been 
purehased and the Pontypridd connections made. 

. The Committee found the preamble of the Bill proved, but 
limited the extended period for the purchase of land to one year. 
They declined to extend the time for the completion of the tram- 
ways, as they considered that the time now at the disposal of the 
promoters was sufficient for the purpose. 


The Supp!y of Electricity Bill.—The Times says that the object of 
the Supply of Electricity Bill, introduced by Mr. Bonar Law in the 
House of Commons on 6th inst. (on behalf of the Board of Trade), is 
to amend the Electric Lighting Acts in order to bring them more up 
to date, the princi being one enabling the promoters to 
proceed by provisional order rather than by Bill and so save 
expense. The measure is submitted in the form in which it was 
passed by the House of Lords last session, after baving been referred 
to a Belect Committee before whom all parties interested were 
given an opportunity of expressing their views by counsel. In 
deference to the arguments put before them the Committee made 
numerous alterations in the Bill. In the stages subsequent to its 
consideration by the Select Committee the measure was amended 
on one point only. This amendment was moved by the Chairman 
of the Select Committee with the consent cf all bis colleagues. The 
Bill deals with such matters as the compulsory acauisition of land 
for generating stations, the breakiog up of streets outside the area 
of supply, the supply of electricity in bulk, the exercise of electric 
lighting powers by authorities jointly, the consents of local autho- 
rities, revision of maximum price, and certification of meters; and 
also contains provisions concerning the association of undertakers 
and the protection of gas undertakers. | 

Third Raading.—In the House of Oommons on 6th inst. the 
Chelsea Electricity Supply Bill and the Weybridge and Walton- . 
upon-Thames Electric Supply Bill were read a third time. 

Southend and Colchester Light Railways.— А Belect Committee of 
the House of Lords has considered the above Bill, which seeks to 
authorise the Southend and Colchester Light Railway Оо. to con- 
struct piersand work ferries across the River Crouch and the River 
Blackwater; to acquire Oreeksea Ferry; raise additional capital, 
Фс. Mr. Henlé, who appeared for the promoters, said that the 
Board of Trade bad already authorised 27 miles of light railway», 
starting from Rochford and going vid Burnham-on-Crouch and South- 
minster to Bradwell-on-Sea, and thence on to Colchester. The 
route, however, was broken by the Rivers Crouch and Blackwater, 
and the idea was to have these ferries and so make a continuous 
route. The company had powers to work the line by electricity. 
The line would be a great convenience tothe public. After calling 
evidence, the Committee found the preamble of the Bill proved. 

Mexborough and Swinton Trumways.— This Bili was last week 
before Lord Balfour of Burleigh's Unopposed Bill Committee of the 
House of Lords, and was ordered to be ji, Sein for third reading. 

Electro-Peat Coal Manvfccture —In the Parliamentary papere, Mr. 
Long, answering a question by Mr. Field as to whether the Irish 
Board of Agricalture had appointed an expert to inquire and report 
upon the electro-peat coal manufacture, said the Department had 
inquired into certain processes for the manufacture of poat fuel by 
electricity, but in the absence of information as to the particular 
procesereferred to in the question, they were not prepared toexpresean 
opinion as to whether it could be succersfully carried out in Ireland. 

Woolwich Corporation Bill.—The Select Committee presided over 
by Mr. Bill, on going through the clauses, amended Clause 17, 
which gave the Council power to supply electricity in bulk by agree- 
ment to neighbouring authoritier, or to obtain such sapply from 
other authorities. By the amended clause, other authorities can 
only supply electricity for use in the detached portion of the 
borough on the north side of the River Thames. 

Aberdare Tramways Bill.— On Thursday last week, after delibera: - 
ing for a short time, the Committee rejected the tramway portion 
of the Bill. 

Birmingham Corporation Bill.—This Bill has been considered by 
the Select Committee on Unopposed Bills, and ordered to be 
reported for third reading. The Committee fixed the periods for 
repayment of loans as follows :—£296,000 for the construction of 
tramwayr, 30 years; £555,000 for the reconstruction of existing 
tram ways, electrical equipment, purchase of land for the construc- 
tion of generating stations and trar storming works and tramway 
de; ôts, 25 years; £203,000 for the purchase of land and construction 
of street works, 60 years. A report was received from the Board of 
Trade from which it appeared that the proposed farea on through 
cars would confer powers of charge in excess of those 
granted in respect of tramways. They pointed out, however, that 
similar powers were given to the Glasgow Corporation, and were 
also allowed by the House of Commons Committee in the case of 
Leeds, and the Board did not suggest any alteration. The time 
limited for the construction of certain of the tramways proposed to be 
authorised by the Bill wastwo years from tbe widening or improve- 
ment of the streets along which they were to be laid, and within 
a period of seven years from the passing of the Act, and the Oom- 
mittee thought this was a reasonable time. 

London United Tramways Bill.—At the sitting of the Court of 
Referees last week, the London United Tramways Co. objected to 
the locos of the Wimbledon Urban District Council and the Malden 
and Coombe Urban District Council against the London United 
Tramways (Extension of Time) Bill. Mr. Hutchinson represented 
the Urban District Councils, and said that although the promoters 
had obtained powers in 1902 to purchase lands and construct tram- 
ways, nothing had been done. The District Councils felt that the 
development of the district was being affected by the delay, and 
objected to any farther delay. Mr. Balfour Browne, K.C., on behalf 
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of the prcmoters,. pointed out that the scheme involved a capital 
iture of £750,000, and the company were buying land for 


widening the streets as quickly as possible. The Court refused © 


\ 


locus to the petitioners. 


. LEGAL. 
Тнв Maron, ALDERMEN AND BuRGESSES OF THE BOROUGH OF 
SUDBURY v. Тнв Em Fieoraic Licut asp PowzB Co., LTD. 


THIS саве came before Mr. Justice Warrington in tbe Chancery 
Division on Thureday, April 6tb. 

Mr. Hewitt and Mr. Edward Farrow appearéd for tbe plaintiffs, 
and Mr. Geo. Cave, K.O., and Mr. Rolt for the defendants. ; 

Mr. Hewitt, in opening the case, raid the action was by the 
Oerporation of Sudbury, who claimed а de laration tt at an agree- 
ment of May 301}, 1904, between the Corporation and the defendant 
company had been validly determined by tbe plaivtiffs by reason of 
the cefault of the defendants, and the plaintiffs claimed the pay ment 
of £2,000, the sum named in the agreement, and alterr ei Aare 
was a claim for general The facts were these : 1900 
the Corporation obtained a provisional order, the Sudbory 
Electric Lighting Order, 1900.“ Вес. 3 stated that the order was 
to œ me into force and have effect from tbe day when the Act con- 
firmirg tte order was d, and tbat the undertakers for the 
purposes of the order should be the mayor, aldermen and burgesses 
of the borongh. The Act was passed confirmirg the order on 
June 25th, 1900. The plaintiffs were unable to obtain а loan from 
tte Local Government Board to enable them to work the order 
themselves, and by June 25tb, 1902, the time limited by the order 
for doing the works expired. On September 25tb, 1902, the town 
clerk of the Согрсгайсп wro’e to the Bead of Trade saying that 
they were making arrangements for the carrying out of the prc- 
*visional order. On October 18th, 1909, the town clerk wrote to the 
Bc ard of Trade, saying that the Corporation were desirous of entering 
into an agreement with a company to carry cut the electric lighting 
order granted to the Oorporation. He said that the terms offered to 
the Council were considered to be very favourable in the interests 
of the borcugh, and they asked the Board of Trade to sanction their 
entering into such an agreement. In reply to that the Board of 
Trade wrote on October 237d, 1902, that they had ro authority to 
sanction such an arrangement. That letter of October 23rd, 1902, 
from the Board of Trade was understood by the Corporation, and 


properly understood, he (counsel) submitted, to mean that. the Cor- | 


poraticn could do it without the sanction. He said that by Sec. 11 
cf the Electric Lighting Act, 1882, it was provided that any local 
authority who had obtained a licence or order might contract with 
а c mpany for the execution or maintenance of any works for the 
supply of electricity in the area mentioned or any part of such area, 
but no local authority should by any contract or assignment transfer 
to any other company or person, or divest themeelves of, any 
legal powers given to them, without the consent of the Board of 
Trade. Prior to September, 1903, the draft of the present contract 
had been drawn up and submitted, and Mr. Blatter, the managing 
director of the defendant company, wrote to the town clerk, 
advising him to communicate with the Board of Trade stating that the 
Corporation were negotiating with the oc mpany. On September17th 
the town clerk wrote to the Board of Trade that he was directed 
to inform him that regotiations were still in progress in the matter, 
and that the Corporation were then in negotiation with another 
[arty—tbhe present defendants—and that the Corporation had every 
reason to Lelieve that the matter would very shortly be completed 
satisfactorily. In those circumstances be was directed to express the 
hope tkat the Board of Trade would extend the time of the order. 
The Board of Trade agreed to an extension of six monfhe. On 
March 1st Mr. Slatter wrcte that owing to the large amount «f 
work the company had in hand, and to the fact that the financial 
market was exceedingly bad at the mcment, the matter had better 
be postponed for two or three montbs, and that this wonld make no 
difference to the Corporation, as they would not in any event be 
able to supply current that year. The town clerk forwarded 
а copy of this letter, which was regarded as a cancellation 
by the company of the agreement, to the Board of Trade, 
asking for a further extensicn, which was granted until. December. 
They added that if the undertakers had not then taken dı finite 
stops to carry out their obligations under the order, the Board of 
Trade, as then advised, would not allow the order to remain longer 
in force. In May the agreement on which plaintiffs sued was 
entered into, and it was suggested now for the first time in the 
defence that the agreement was invalid, and therefore that tley 
could not теск ver under it. The agreement was not a transfer cr a 
divesting of any legal rights or liabilities, but it left the Corporation 
the undertakers with all the obligations of undertakers, as regard: d 
third persons, which they had befcre the agreement was entered 
into. The agreement, however, provided for an indemnity to the 
extent of £2,000 in the event of default by the company. The 
defendants denicd breach, and denied that the agreement was 
validly determined, and said alternatively that the £2,C00 was a 
penalty only, and was not reeoverable as liquidated damages. In 
December, after the action was œ mmenoed, the Corporation 
ind to obtain a further extension of tine, but were unsuc- 
ево! and the order was revoked on January 30th. 

‘Without callirg on tbe other side, his LORDSHIP proceeded to 
give judgement. He said the Electric Lighting Act of 1882 pro- 
vided that a corpcration might contract with any person or com- 
pany for the execution of works to enable them (the corporation) to 
carry out the undertaking of supplying electricity, and they might 
boy carrent from the outside person or company, but it prohibited 
the undertaker by any contract or assignment from transferring 


to another company or person, or divesting themselves of any legal 
powers given them or liabilities imposed upon them, without the 
consent of the Board of Trade. That meant that the power which 
the provisional order gave to the local authority of iteelf sup- 
plying the district was not without the consent of the Board 
of Trade to be put into the hands of any other per- 
son, The agreement, however, containcd a clause to the 
effect that the company should manufacture, distribute and supply 
electricity and carry ont the provisional order as if the company 
were the undertakers, except as in this agreement otherwise pro- 
vided.” The company, also, were to fix the charges and to enforce 
regulations. It was clear that it, was contemplated that the entire 
business was to be handed over to the company. The agreem 

therefore, was one which was prohibited by the Act of 1882, anc 
could not be sued upon. Judgement fcr the defendants with coste. 


Dugatp CLERE v. Tae Мотов-Салв Co. (1905), LTD., anD Мв. 


Morrat FORD. 


Im the Chancery Division of the High Court of J ustice on Friday, 
Mr. Justice Farwell had before bim the case of Dugald Clerk v. The 
Motor-Oar Co. (1905), Ltd., and Mr. Moffat Ford. | 

Mr. Орзони, K.O., who ed with Mr. Waggett for the 
plaintiff, said Mr. Dugald Clerk was the well-known consulting 
engineer, who had given evidence frequently in the Courts on 
matters of engineering and electrical and chemical science. The 
action was for.an injuncticn to restrain the defendants from 
circulating or publishing by means cf a pamphlet entitled, Let 
the. Judges Decide,” or otherwise any advertisement, statement, cr 
representation that the plaintiff undertook, or had been er gaged to 
act as judge of automobiles or motor-cars, on behalf of, or at the 
request of the defcndants, or in any manner by advertising or other- 
wise injuring the plaintiff in his profession or business. | 

His Lorpssip, in giving judgement, said he rad no doubt in this 
case that the defendants must pay the costs cf the action. There 
was nothing whatever to jastify certain statements in the pamphlet. 
One of the moet objectionable statements with regard to Mr. Dugald 
Olerk asa judge, was that which set forth that tho specific r: quire- 
ments of each client would get a much fuller consideration from the 
judges than they could possibly receive if a client went to any cf 
them privately. .Another atatement in the pampblet, to his Lord- 
ship's mind, would expose Mr. Dugald Clerk to the possibility of an 
action by а diseatiafied purchaser he bad advised. His Lordship 
al-o kad some dislike to the statement as to the clients being 
advised “absolutely free of „ His Lordebip accordingly 
granted the injunction asked for, with costs. 


Patent: EXPLOITATION, LTD, v. AMEBIOAN ELECTRICAL 
М№оувілҮ, &o., Co., LTD. 


Tun plaintiff appeal from a judgement of Mr. Justice Buckley 
has been occi IE the Court of Appeal this week. Our report is 


held over until our next issue. 


ED 


NEW PARTY-LINE TELEPHONE SYSTEM. 


WuIte the “unlimited service" system provides for the 
needs of the large trading firm, and the meseage-rate system 
for the more modest requirements of the professional man, 
there remains an enormous number of potential tele- 
phone subscribers whose wants have hitherto remained 
unsatisfied—nsmely, those, such as private residente, whose 
calls would not, as a rule, exceed one or two per diem at the 
most, and would often be but one cr twoa wet k. The party- 
line systems devised up to the present usually provide for 
only four subscribers in a group, and ss many draw- 
backs, such es lack of psivacy, liability to be blocked by. 
the carelessness of any one subscriber, excesive complication 
of mechanism, &c. Їп order to meet the demand for a party- 
line telephone at a moderate price, which should be free from 
the above-mentioned defccts, Mr. Paul Arnheim has been 
working for several years on the development of & new 
system, which has now been perfected, ard on Mor day last 
we were present at a demonstration ef its capabilities at the 
‹ сев of the Berliner Telephone Manufacturing Co., in 
Upper Thames Street: Mr. I. B. Birnbaum, manager of 
the Company, was the demonetrator, and performed his 
duties with characteristic enthusiasm and lucidity. | 
The Arnheim system, we understand, is now urdergoing 
trial at the hands of the National Telephone Co., with the 
interested approval of the Post Office Telephone Depart- · 
ment. It provides for апу number of subscribers in one 
group up to a maximum of 25, but, as shown, was arranged 
for 10 stations. The essential features which characterise 
the system are :—The impossibility of overhearing or of 
interruption ; the use of elective ringing, whereby only the 
individual subscriber who is wanted is called; and the 
facility for supervising the line from the exchange, tbe operator 
being able to cut off any station where a block has occurred, : 


> 
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and to set free the line for the use of the subscribers ; but, 
incidentally, there are many other novel features associated 


with the apparatus. 
The apparatus involved consists of a telephone set 


externally similar to the ordinary type at each subscriber's - 
station, an automatic selector switch, and the corresponding 


operator's position at the exchange; there is also an auto- 
matic electric pendulum at the exchange, which is common 
to all the party lines, The automatic selector switch is fixed 
in the house of one of the subscribers, or in any other con- 
venient position in the vicinity of the group of subscribers ; 
each station is provided with an earth wire, and with two 
wires leading to the selector switch, while from the latter 
one pair of wires runs to the exchange. The respective 
circuits are therefore absolutely independent up to the 
selector switch, and the latter is so arranged that only one 
subscriber’s circuit at a time can possibly be connected with 
\ S^ 


=“ 


S Wi. 


Fic, 1.— OPERATOR'S POSITION. 


the wires running to the Exchagge; thus overhearing is 
absolutely impossible. i 

On the subscriber’s apparatus is a push-button. To 
originate a call, he presses this button and lifts the hand 
combination from the cradle ; the effect of this is to close a 
circuit in connection with the pendalum at the exchange, 
allowing impulses of current to pass through the selector 


switchgear, and causing a double-pole ewitch-arm to move 


over a series of contacts until it reaches those belonging to 
the calling subscriber, when the pendalam circuit is auto- 
matically interrupted, and the switch-arm becomes locked in 
position. The subscriber is then through to the exchange, 
and his push-button rises, indicating the fact. Не calls the 
exchange with a magneto in the ordinary way, and rings off 
in the same way when his conversation is completed. 

We may pause here to explain how interruption is 
prevented. Should a subscriber press his push-button 
when the line is engaged by another subscriber, the 
button remains depressed, and nothing happens; he 
cannot in any way affect the selector switch, or over- 
hear or interrupt the person in possession of the line, 
his own circuit being entirely disconnected. But directly 
the line is cleared, his push button rises, indicating the fact 


as before, and he acquires possession of the line in his turn, 
the selector switch automatically putting him through. The 
same holds good for any number of successive calls. 

Starting from the other end, when a call is to be made 
from the Exchange, the operator plugs into the y-line 
jack, and selects the individual subscriber required by means 
of an ingenious switch, calling for the minimum of manipu- 
lation. She merely inserts the tip of her finger into one of 
a series of numbered holes in a dial, and pulls it round 
against a stop; the dial rotates a switch through a corre- 


ШЇ | 


| 
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Fia. 2.— AUTOMATIC SELECTOR BwITCH. 


" 


sponding angle. The operator then releases the dial, and presses 
her ringing key, which closes a circuit allowing the switch to 
slowly rotate back to zero; in so doing it makes a number 


of contacts corresponding to the number of the subscriber’s 


station on the party-line. By this means a series of impulses . 
is allowed to pass to the line from the motor-generator at 

the Exchange, actuating a relay in the selector switch and 

causing the mechanism to make a corresponding number 

of steps. The switch thus comes ор to the contacts of the 
subscriber wanted, simultaneously ringing the subscriber’s 

bell. The connection is maintained for a period of 

50 seconds, during which the operator can ring repeatedly ; 

but if the subscriber does not reply within that period, the 

apparatus automatically resets itself and clears the line. If, 

however, the subscriber answers, the switch is lccked, until 

he rings off in the usual way. i 


fme 
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Fic. 3.— ELECTRIC PENDULUM. i. 


We should add that magneto ringing is not essential to 
the system, which is equally applicable to common battery 
working, and is, in fact, working on the latter system at one 
of the National Telephone Co.'s exchanges. | 

It is obvious that if a subscriber failed to replace his hand 
combination and ring off, the line would be blocked, as the 
selector switch would remain locked on his circuit. To 
guard against this, the operator at the exchange supervises 
the circuit at stated intervals of, say, 10 or 15 minutes. If 
the line is engaged, but no conversation in progress, she 
withdraws the plugs, when the selector switch immediately 
returns to zero. Any other subscriber can then call or be 
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called, but the guilty one, who has forgotten to ring off, 
remains isolated until he replaces his hand combination. 

The accompanying illustrations show the external appear- 
ance of the principal items of apparatus. 

We have mentioned the main features of thesystem only ; 
there are many interesting and ingenious details to which we 
have not referred, ав they would be unintelligible without 
the diagrams, for which we have not space at the moment. 
It will beseen, however, that all the chief requirements of an 
efficient telephone service are complied with by Mr. 
Arnheim's system, to an extent hitherto unattained. The 
cost will probably not exceed £2 per station. The 
only part of the mechanism where troubles might be 
anticipated is in the selector switch, and this is by no means 
so complicated or delicate as might be supposed. Having 
regard to the reliability which has been attained in the con- 
struction and use of relays, of which there are tens of 
thousands in & modern exchange—to say nothing of the 
marvels which have been accomplished in the way of auto- 
matic telephony—we see no reason to anticipate difficulties 
in this respect, and we hope that the advantages offered by 
the system will shortly be realised by thousands of new 
subscribers. | 


CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 


lished unless we have the writer's name and address in our possession. 


Lightning Conductor for Small Yacht. 


Cruising in a part of Scandinavia in which thunderstorms 
are heavy, and boats not infrequently struck, I should be 
mest grateful to you, or any of your readers, who would give 
advice in your columns as tothe advisability of fitting a 
lightning condactor, and, if it would be a protection and not 
increase danger to the occupants of asmall craft, what would 
be the beat way to fit it, and the right size of conductor ? 

The boat is 26 ft. long, yawl rigged, wire rigging, lead keel 
about one ton ; “ Vosper " paraffin auxiliary motor aft. She 
is built of wood, decked, and with sleeping cabin under coach 
roof. The mainmast is about 20 ft. from the deck to the 
top. 
My idea was that it might do to take a copper wire rope 
from the masthead to the bow, and connect it there to a 
metal band carricd down in front of the cutwater and under 
the wood keel till it connected with the lead keel. 
failed so far to get any information on the subject. — 
| . 8. 


А Correction. 


The three degrees of comparison, of which * expert 
witness" is the third, are too well-known to need quotation 
at length. Some think there is a fourth, viz., “ company 
promoter." For fear I should be taken as representing a 
fifth and even deeper depth, may I ask you to correct the 
report, in your issue of the 7th inst., of my evidence before 
the Lords Committee on the Electrical Bills. I did not say 
that I had put down a 400-xw. station for £8 a kilowatt but 
for £50 a kilowatt, as may be seen by reference to the official 
shorthand notes. When anyone erecta a generating station 
of any size for £8 per kilowatt, may I be there to see ! 


C. H. Wordingham. 
London, April 8th, 1905. 


Labour-Saving Machinery in Central Stations. 


Your contributor makes several slips in the practical con- 
sideration of this question, and of such a nature that his 
argument comes to very little. 

Taking his example of mechanical stokers, he shows а 
saving in labour of £4 10s. This is the payment for 180 


bours’ work—not a very high rate of wage, but let that pase.. 


Suppose that we do without the mechanical stokers, is it 
possible to engage а man for the 180 hours? With the 
180 hours spread out with the fine graduation of daylight 
hours, how many days will it be necessary to engage the 
extra шап? 


I have 


On paper, of course, you fill in his spare time with odd 
jobs; in practice, you get your odd jobs done all the same by 
the rest of the staff. The £4 10s. estimate is just a trifle too 
theoretical. 

Again, take the power-driven overhead traveller. 

Surely the traveller itself is a labour-saving appliance, 


' and its load factor does not justify its existence, Time 


saving, however, is a great consideration in a power station, 
and if you go so far as to provide a traveller to save timé it 
is a question whether the increased speed attained by a 
motor is not worth while too. ` 

Take the writer's case at its worst, say, 9 boilers with 
stokers at £80, and say #260 for traveller extravagance, 
and we have £920 too much capital divided by 8,700 KW., 
and we get 58. too much per Kw.! This does not help us 
very much to explain the high rate of £72 per Kw. 

Every little helps, no doubt, but there does not appear to 
be very much of a case against labour-saving appliances. 

Reader. 


The author of this article has, I think, been somewhat 
Sparing in his estimate of the cost of labour saved by using 
mechanical stokers. 

To illustrate what I mean I will utilise his figures. He 
estimates that four boilers will work only 180 hours, which, 
at an average of two hours per day, gives us 90 days. He 
assumes that one man will be saved by using mechanical 
stokers at 6d. per hour (£4 108. — 180), a rate which ів 
rather below a stoker’s wages. He quite forgets that you 
cannot get a man to come for two hours per day, and that he 
would have to be taken on for a whole shift of eight hours, 
which gives us £18. This I consider to be too low an 
estimate, and that you would have to employ the extra hand 
for about two-thirds of the year, say, 200 days at 4s., £40, 
which gives a saving of £10 per annum in favour of the 
mechanical stoker. Also, as the author admits, mechanical 
firing is more efficient, and there is, consequently, a further 
saving in the amount of coal used, besides being able to use 
an inferior and cheaper grade. 

With the other parts of the paper, where it is pointed out 
that coal-conveying plant and electrically-driven cranes are 
false economy except in large stations, I am in full agree- 
ment with the author. 


| | Henry S. Watson. 
Westminster, April 11th, 1905. 


Tests on Stirling Boilers at Neepsend Works. 


I have had my attention drawn toa paragraph under the 
heading of Calorific Capacity of Fuel,” on p. 534 of your 
issue of March 31st, which contains a statement by а corre- 
spondent that the calorific value of Shireoaks coal as used in 
the above tests being only 11,886:7 B. Th. U. hardly seems 
rational. 

I beg to inform your correspondent, whoever he is, that I 
have taken tests of the same Shireoaks coal during the last 
five years, and on going through these tests I have taken 
the mean of a large number, and they work out to 
11,897:25 B. Th. U. | 

This figure is not very different to that published in 
the boiler tests referred to, and I think it shows that your 
correspondent should not make such rash statements unless 
he is able to support them. 


Sheffield, April 11th, 1905. 


* 


8. E. Fedden, Manager. 


Localisation of Faults on Cables. 


I have noted Mr. F. C. N. Bergh's letter in your issue of 
the 7th inst., and should like to make a few comments on 
it before the correspondence on this subject is closed. | 

I am not in а position, of course, to вау whether Mr. 
Bergh is the originator of this test or not, but I may say it 
was far from my intention to claim responsibility for the 
origin of it (in my first letter I stated it was fairly well 
known), as а somewhat similar system is described by 
Raphael in his ‘Localisation of Faults.” My object in 
writing my first letter was more to point out the advantages 
of the supply eurrent where obtainable for 5 | 
method, in preference to secondary cells or a portable motor- 
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generator, a8 the supply pressure is usually higher than that 
obtained from cells, &c., and higher resistance faults can 
therefore be localised. | | 

I thank Mr. Bergh for his solicitude on my behalf, in 
saving what he is pleased to term a lot of valuable time, 


and, while recognising his good intentions, would beg to’ 


point ont to him that his hint in this case is unlike the 
time, inasmuch as it is not very valuable, If he will refer 
to my fig. 2 in your issue of the 17th ult., and connect to 
it a few imaginary consumers, he will, I am sure, be of one 
mind with me when I say it is absolutely imperative (if the 
test is to be a success) to draw those consumers’ main fuses, 
or open their main switches, as, unless this is done, any 
lamps or other current-consuming devices which happen to 


be on will act as а shunt to his ammeter, and also affect his 


millivoltmeter or galvanometer readings. | 

In his statement No. 2 he repeats part of my first letter: 
“The resistance of the fault does not enter into the calcula- 
tions,” with the addition, “ in any case whether it be high or 
low." What does he mean by high? Raphael refers to 
faults of а megohm or some thousands of ohms resistance, 
and I have had experience with faults which on the appli- 
cation of an ohmmeter record over 10,000 ohms, but when 
tested with 2,000 volts, would immediately blow the fuse. The 
effect of this, in some cases, is only to add a few 1,000 ohms 
to the resistance, and by repeating the dose the cable clears 
itself only to break down again in, perhaps, а week or may 
be a year. For faults of this description the test loses its 
practical value, inasmuch as the readings obtainable are too 
small to be recorded by any other than delicate laboratory 
instruments, which would hardly stand the rough usage that 
is 80 often meted out to portable instruments. 

He also states that : “If the resistance of the fault be 
very high, the testing current can be obtained by cutting 
the bank of lamps completely out of circuit, and applying 
the full voltage to the faulty cable.” This is of little use, as 
the resistance of the lamps world be negligible compared with 
that of the fault, and practically the full supply voltage 
would be on the faulty cable with the lamps in circuit. 

With reference to Mr. Bergh’s statement No. 8. When I 
remarked that secondary cella were necessary when the supply 
current was not available at both ends, I, of course, assumed 
that no loop of any description could be devised. My figs. 2 
and 8 both show a loop in use, fig. 2 through one of the 
sound conductors and fig. 3 through the trolley wires. 

I have not had the pleasure of reading the Zlecírical 
Magazine of October and November, 1904, but have been 
informed since writing my first letter that this method was 
described (with testing current obtained from cells and a 
separate test wire) in the ** Questions and Answers " column 
iu one of your contemporaries of February 21st, 1902, by 
contributors wlio sign themselves “ В. S." and * B. C. H. J.” 

B.S. H. 


In the descriptions of the methods for the ** Localisation 
of Faults in Cables," I notice that the resistances of faults 
are often spoken of as being “high” ог low,“ but the 
actual resistances are seldom given. 

I should be much obliged if коше correspondent would 
give some actual values of the resistances of faults found on 
electric light mains. 


Wigan, April 10/^, 1905. 


Precision. 


A.C. Y ө D.C. 


I аш pleased to note that there are some electrical men 
whose natural desire to pulverise a correspondent does not 
outrun their judgement or cause them to subvert facts. 

In view of what has already appenred, I am astonished 
that no one has arisen to proclaim p.c. theory more com- 
plicated than A.C., and thus fittingly complete the case for 
the opposition. 


Tunbridge Wells, 
April 11th, 1905. 


W. Talboys Wheeler. 


[“ Velox” wants the names and addresses of persons 
(English preferred) who would be likely to entertain а 
scheme for a new tube electric railway.—Ebs. E. R. 


DINNER TO MR. T. C. MARTIN, OF 
NEW YORK. 


On Saturday evening last at the Café Royal, Mr. T. Commerford 
Martin, of New York, was entertained at dinner by bis British 
friends—a representative gathering of 40 electrical men. Mr. R. Kaye 
Gray presided, and, in proposing Mr. Martin's health, expressed 
the gratitude which was felt for the many kindnesses received by 
visitors from England at Mr. Martin’s hands. He farther referred 
to the hospitality and kindly care shown by the members of the 
American Inatitute to their English visitors last autumn. There 
was naturally a desire on the part of himself and those associated 
with him to take the opportunity now afforded by Mr. Martin's 
brief visit to give expression to their gratitude to Mr. Martin 
himself and those other friends in the United States whom he, on 
the present occasion, represented. Prof. Ayrton also spoke to the 
same toast, and, in doing so, quoted from a speech made by his 
daughter a day ortwo previously. Mrs. Zangwill, unaccustomed, 
perhaps, to active participation in after-dinner oratory, 
had been impressed with a story of a citizen who had 
sought, in African travel, some relief from the anxieties of 
after-dinner speeches. Roaming in the foreste he observed 
a lion approaching. Unarmed and as little tleet of foot as the 
average London diner-out, there was no alternative but to face 
the situation with calmness and resignation. As the African lion 
approached, the London lion ejaculated, “ Well, thank goodness, I 
shall not be called upon to make his after-dinner speech." And 
then, to show how little terror after-dinner oratory had 
for him, the professor eloquently seconded Mr. Gray’s 
remarks, and related his many obligations to Mr. Martin and Mr. 
Martin’s countrymen. In his reply, Mr. Martin expressed the 
pleasure which it gave him to meet his friends. He recalled the 
time when he first went to New York, and he tried to give sme 
idea of what it meant to chaoge one’s nationality. It had taken 


him 15 years to bring bis mind to it, but he evidently felt that his 


allegiance was due to the country which had given him his oppor- 
tunity, even as the plant must own allegiance to the soil which has 
permitted the seed's development. Col. Crompton proposed “ The 
American Institute of Electrical Engineers,” and was followed 
by Prof. Perry. The toast was also understood to refer to the Sister 
Societies. Prof. Perry made an excellent and interesting speech ; 
but, in responding, Mr Siemens humorously complained that the 
Sister Societies had not been mentioned in it. It did not matter. We 
had two diverting apeeches nevertheless. Mr. Gray expressed the 
indebtedness of the company to Mr. Wetzler, who had acted as 
secretary to the function, and in responding, Mr. Wetzler proposed 
the health of the Chairman, which Mr. Mordey seconded. Witha 
“thank you from Mr. Gray the formal proceedings terminated, to 
be continued informally some time longer by а diminished number 
but with undiminished enthusiasm. The occasion was one which 


will leave pleasant memories on all who attended. 


BUSINESS NOTES. 


The Edison Secondary Battery in Germany.—The 
Deutsche Edison Akkamulatoren Co. is the title of a new company 
which has been formed in Berlin with a capital of £150,000 
for the manufacture and sale of the Edison battery. The 
founder is Mr. 8. Bergmann, of the Bergmann Electricity Co., 
assisted by the Deutche Bank and Herr F. Gunther, of Dresden, and 
among the members of the board of supervision appears the name 
of Mr. Thomas A. Edison. The production of the accumulator has 
already been commenced at the works of the German Garvin- 


| Machine Co. 


Condensing Plant Contracts.—Duriug the month of 
March the Worthington Pump Co, Ltd., secured the following, 
among other contracta, for condensing plant:— 


One complete condensing set to deal with 20,000 Ib. of steam, for the Fulham 
Electric Light Station. 

Three cqmbined condensing sets, cach to deal with 10,0C0 Ib. of steam per 
hour, for Messrs. Lever Bros., Port Sunlight. 

One condensing set (repeat order), for the Malta Dockyard. 

Опе condensing set, for the Leeds Forge Co.; and an experimental set, for 
the Heriot Watt College, Edinburgh. 

One complete condensing set, for Milan Electric Light Station. 

One horizontal jet condensing set for use with Rateau turbine, for the 
Hucknall Torkard Colliery. 

One barometric condensing set, for South Wales. | 

Three oil separators each to deal with 20,000 lb. of steam, for the Belfast 
Tramways (rapeat order). 

One separator, for Pekin Electric Light Station, 


Dissolutions and Liquidations,—The Electrical Treat- 
ment Association, Ltd., of Liverpcol, is winding -up voluntarily 


with Mr. Н A. Maw, 4, Harrington Street, Liverpool, as liquidator. 


The Ringoon Electric Construction Syndicate, Ltd., meets on 
May 8th at 3, Princes Street, Westminster, to hear an account of 
the winding up from the liquidator (Mr. F. C. Ridley). 

Messrs. H W. Sutton and G. A. Benton (Н. Sutton & Co., elec- 
trical engineers, of Muswell Hill, N., and Windmill Street, 
Tottenham Court Road, W.) have dissolved partnership. Debts are 
to be attended to by Mesars. Miller & Smith, 3, Salter's Hall Court, 


E.C. 
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The London Gazette gives notice that the public examination of 
Max Margowski, in re Automatic Telephone Co. (1903), Ltd., is to 
take place on April 17th at Carey Street. 


Electric Pumping Plant.—A high-tension electrical 
pumping plant with high-lift centrifugal pumps, has just been com- 
pleted at Messrs. Bolckow, Vaughan & Co.'s Shildon Lodge 
Pit, by the Electrical Co., Ltd. It is claimed that the plant is the 
largest of ite kind installed in England. 


Motor-Boat Club.—On the occasion of the visit of the 
French Fleet to Spithead, the British Motor-Boat Club is arranging 
an international motor-boat race to take place between the lines of 
the British and French battlesbips. The club bas also arranged its 
opening meeting at Kingston-on-Thames, on Saturday, May 6th, 
when it is expected a large number of motor-boats will gather 
кен There will be a dinner in the evening at the Bun Hotel, 

pgston. 


Correction.— In our article on “The Agricultural Hall 
Motor-Car Sbow,” on page 549 last week, it was stated that the High 
Tension Co., Victoria Works, Chariton, S. H., make a multi-cylinder 
. Coil capable of giving a 10-in. spark. This, we are informed, was 
а mistake. The 10-in. spark coil is for X-ray and wireless tele- 
graph purposes, and quite distinct from the four-cylinder ignition 
со . 


Cox-Walkers.— Тһе firm of Cox-Walkers, of Darlington, 
has been placed upon the Admiralty list of manufacturers and con- 
tractors for supplying electric light switchboards, tell-tales, &e. We 
have received a souvenir giving photographic views of a number of 
country mansions into which the fitm bas put electric lighting, 
telephone or fire-alarm installations. А 


New Iron Patera.—An improved form of cast-iron 
po has been devised and protected by Mr. Н. Bailey, of 54, 

lackburn Road, Accrington. The patera is of square shape, com- 
pletely closed at the back; holes are provided at opposite corners 
to admit lead-covered twin wires, and cavities in the casting permit 
of а leaden seal being poured in round the lead sheathing, thus 
ensuring the electrical continuity of the latter. The central part 
of the patera forms a sealing chamber, which is filled with wax 
after the conductors have been prepared for connection to the 
ceiling rose or switch. Tapped holes for fixing the latter are pro- 
vided, as shown in the figure, and it will be seen that, thanke to 
the holding-down screws being outside the base of the switch or 
rose, a series of roses can be completely assembled, together with 


~ 


Слвт-Івон PATEBRA. 


the switch controlling them, and the wiring, all ready for screwing 
up. On wooden patera is required. In the case of cotton mill iustalla- 
tions, where the lamps are often in straight rows of four to eight, 
each group, complete with pendants, can be prepared in advance, 
and erected by two men in half an hour, thus economising time and 
ensuring the minimum of interference with the running of the 
‘machinery. Besides economy of time, economy in cost is claimed 
forthe system. The pateras sre obviously intended for use with 
lead-covered wire; when freely exposed this is not liable to punc- 
ture by nails, but where this danger exists, close-joint tubing can 
be used to protect the conductors. The system appears to possess 
many advantages. 


Bankruptcy Proceedings.—A receiving order has been 
granted on debtor's own petition against Harry Thorpe, electrician 
and engineer, 11, Bartholomew Villas, Kentish Town Road, late of 
235, High Holborn, and Holloway. The first meeting of creditors 
and the public examination are to take place on April 19th and 
May 16th respectively at Carey Street, W.C. 


Catalogues and Lists,—Mxssns. SIEMENS Bros. AND 
Co., LTD., have sent us copies of their latest publications, referring 
to the Murnau Ober-Ammergan Single-Phase Railway, the '' Vilex " 
completely enclosed watertight electric bell, and a well-illustrated 
pamphlet describing the electric steering-gear of the turbine 
steamer Manzman. | 

We have received from Messrs. J. Н. Horus & Co., Portland 
Road, Newoastle-on-Tyne, a сору of a very nicely got up and 
revised price list of their Lundell and Castle p.c. motors. Fall 
particulars and many illustrations are contained therein. The list 
is divided into sections, in which details and prices, &c., of machines, 
ventilating fans, newspaper printing and other motor-driving 


applications are given. We have also received a list of installations 
giving particulars of the generators and motors the company bave 
supplied to newspapers, printers and paper mills. 

A catalogue has come to hand from Mzsszas. FERRANTI, LTD., 
Hollinwood, illustrating and giving particulars of their 11 in. 
round type moving-ooil instruments for continuous currents. 

Messrs. бинт & Со, Faraday Works, Leicester, have sent us а 
descriptive catalogue of their patent silent impulse clocks. These 
clocks are fitted with the firm's patent weak battery warning 
bell, and can be fitted with & chronographic attachment, enabling 
Greenwich time to be set every 24 hours. Fall particulars of these 
eleotrically-driven and controlled clocks are contained in the list. 
Auother list fully illustrating and describing the ''Regent" 
telephones is also to hand. 

The ELROTRTIOAT Co., Lrp., 121—126, Charing Cross Road, W.O., 
have sent us а copy of their specification of single, two and three- 
phase motors. i 

Phe EDIso & Swan Unrrep Exsorric Ілант Co, LTD., 
have sent us copies of three new leaflets they have just issued 
describing their “ Radio-Lite" lamp, “Triton” extension box, and 
* Olincher ” plug. 

An interesting and well-illustrated pamphlet has been sent to us 
by Messrs. ERNEST Scorr & MouxTam, Lro., of Newcastle- 
on-Tyne, describing some electrical machinery they have made for 
use in shipyards, docks and pontoons, &c. - 

Two more well-illustrated pamphlets, Nos. 178 and 179, are to 
hand from the Ввитівн Тномвон-Носвтон Co., Lrn., Rugby, 
entitled Voltage Regulators for Alternating and Continuous Our- 
rent Generators,” and “Generating and Sub-station Switchgear " 
respectively. 

The Unrrgp FLEXIBLE METALLIC Tusina Oo., Lrp., of Ponder's 
Ead, have issued an exceedingly well got up pamphlet, 
which deals very fully with. their speciality and illustrates its 
many applications. 

The ELEcTRIC AND ORDNANCE AOCESSOBIES Co, Lro., Stellite 
Works, Birmingham, bave sent us three trade leaflets, illustrating . 
motor - starting panels, ‘electrical accessories and the ''Btellite ” 
radiators. 

From Merssas. Сесп, Норака & Co., Balfour House, Finsbury 
Pavament, E.C., we have received a picture postcard which 
illustrates one of their switch fuses, and also a moving-coil 
voltmeter. ' : 

Mzssns. JOHNSON & PHILLIPS have issued a new price list of their 
" Ark " lampe, а copy of which we have received, together with 
two illustrated postcards giving prices of their single enclosed . 
“ ark” lamp and their 12 in. derk fans. | 

From Messrs. JULES GaBaAUD, LOL ARO & Co., patent agents, of 
Rio de Janeiro, we have received a copy of the terms, conditions, 
&oc., for obtaining patents, trade marks, &c., in all the republics of 
Latin America. 

The SIMPLEX STEEL Сомротт Co., Lrp., have sent us one of their 
embossed trade mark leaflets, which shows a few of their most 
used fittings, and also gives a short classified list of their conduits 
and accessories. 


German Electrical Machinery Imports and 
Exports.—Only 101 tons of foreign electrical machinery were 
imported into Germany during January last, as compared with 110 
tons in the corresponding month of last year. There has also been 
a decline in the exportation of German electrical maobinery —from 
1,346 tons in January, 1904, to 996 tons in January last. 


Australian Patents.—Messrs. W. P. Thompson & Co. 
write :—"Throsgh the kindness of a member of the Australian 
Parliament, we have received information that the decision of the 
Comptroller there not to convert ordinary State patents into Com- 
monwealth patents has been upset, and that now the obvious mean- 
ing of the Patent Act, namely, that any State patent can be at once 
changed into а Commonwealth patent, and thus the renewal fees on 
the various State patents can be avoided, is maintained; and, 
further, a patent for a single Btate patent is now extended to the 
entire Commonwealth of Australia at a cost of little if any more 
than paying a single tax on one of these patents. This decision 
appears to be final, and will be of great interest to all those who 
bave Australian patents." 


Football.—The return match between teams representing 
the Witton Works of the General Electric Co., Ltd., and Robertson 
Electric Lamps, Ltd., Hammersmith, was played on Saturday, 8th 
inst., on the Witton ground, and resulted in a victory for the former 
club by three goals to none. After the match the Witton club 
entertained the visitors at dinner at the Colonnade Hotel, Birming- 
ham, the toasts of the Robertson Football Club” and the Witton 
Works Football Club” being proposed by their presidents, Mr. 
Railing and Mr. C. Wilson, both of which received a hearty reception. 
A smoking concert held afterwards was contributed to by the 
members of the G.E.C. works and staff, augmented by the works 
orchestra. 


Electrical Driving of Textile Mills.—The worsted- 
spinning mills of Messrs. Thomas Burnley & Bons, Ltd., Gomersal, 
have recently been completely equipped with electric motors, and 
the whole mill is now driven electrically. The electrical energy is 
being purchased from the Yorkshire Electric Power Co., and there- 
fore the boilers and main engines of the mill will no longer be 
required. Now that the Yorksbire mill-owners can obtain а cheap 
supply of electricity “оп tap” from the power company, Messrs. 


Burnley's example will doubtless soon be followed by others. 
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Electric Fire Engine.—An electric; motor fire engine 
is to be added to the equipment of the fire brigade at Leipzig. 


For Sale,—On April 19th Messrs. Scottorn & Smedley 
will sell an electrical engineer's stock-in-trade by auction at Notting- 
ham. See our advertisement pages. 


Book Notices.—Automobiles : Vapeur—Pétrole—Elec- 
tricité, Ву H. Rodier. Paris: Annuaire Technique, 64, Rue de la 
Victoire. London: Dulau & Co. 1905. Price 12 fr.—This is an 
encyclopedic work dealing with every part of an automobile, and 
is probably the most comprehensive treatise on the subject yet 
published. The rapid advance of automobilism has raised up a vast 
body of experts and professional men who no longer, as in the 
earlier days, require simple works of the popular type, but call for 
highly technical and detailed treatises such as the excellent volume 
before us. The aim of the author, assisted by a committee of dis- 
tinguished engineers and automobilists of France and Italy, has 
been to cover every sort and kind of automobile vehicle designed 
for use on ordi roads, in all its parts, dealing with the theory 
as well as the actual details of construction. Commencing with the 
resistances to traction which have to ba overcome by road vehicles, 
of which abundant data are given, with a lengthy exposition of the 
theory (including the inertia effects of the parts of the vehicle), the 
author passes on to the thermodynamics of steam and gas engines, 
carburettors, explosion motors, electric ignition, transmission gear, 
axles, tires, &c., leaving nothing untouched. Electric batteries, 
motors, &c., are of course included. Nearly half the volume is thus 
taken up, the remainder being occupied by descriptions of the 
principal types of vebicle manufactured. The severely technical 
nature of the work may be gathered from the fact that, so far as 
we have been able to ascertain, not a single photograph of a com- 
plete car has been reproduced, the great majority of the illustra- 
tions being line drawings, and the outline of the body being merely 
dotted. A fairly comprehensive index is provided. And now, 
having explained the objects and value of ths work, we must point 

out what, in our opinion, is its fatal defect. It is confined to 
French automobiles. There was а time when France stood pre- 
eminent in this branch of engineering industry, and when to 
describe АП the French types was to describe all automobiles; but 
that time has passed away. Automobile experts will support us 
when we say that motor-cars of British design and manufacture can 
be obtained which are unexcelled by those of any foreign nation; 
to ignore their existence may possibly bs patriotic—but it is an 
unfair proceeding, unworthy of the author of this work. 

Standard Specification for Electrolytes in Storage Batteries.— 
Messrs. R. W. Vicarey and Oo., storage batte у experts, of 91, F'ore- 
gate Street, Stafford, ага issuing a copyright standard specification 
of the quality of acid and water for use аз the electrolyte in storage 
batteries. In this the physical characteristics of the acid and water 
are specified, and the maximum permissible percentages of various 
foreign substances, both metals and acide, which may be present in 
them, are defined. Amongst other items, the authors point out the 
excessively detrimental effects of ammonia and other alkalis 
upon the life of the plates. | 

“ Catalogo de la Exposicion Permanente y Museo Industrial de 
la Sociedad de Fomento Fabril" Santiago de Chile: Litografia y 
Encuadernacion Barcelona Moneda, entre E:fado y Sau Antonio. 

* Memorandum on the New German Commercial Treaties and 
the New German Tarif" London: The Tariff Commission, 
7, Victoria Street, B. W. 

" Experimental Researches on the Flow of Steam Through 
Nozzles and Orifices.” Ву A. Rateau. Translated by H. Boyd 
Brydon. London: Archibald Constable & Co., Ltd. 4s. 6d. net. 

“Tho Motor Manual” Seventh edition. London: The Temple 
Press, Ltd. 1e. net. 

" Modern Iron Foundry Practice,” Part II. By Geo. R. Ball. 
Manchester: The Technical Publishing Co., Ltd. London: Simpkin, 
Marshall & Co., Ltd. 3s. 6d. net. 

The Physical Review, March, 1905. Lancaster, Pa, and New York 
and London: The Macmillan Co. 

The Australian Official Journal of Patents, 1905. Nos. 1 to 7. 
Melbourne: By Authority; Robt. B. Brain, printer and publisher. 
Single copies, 6d. | 


Exports of British Electrical Machinery.—An 
active etate of affairs continues to prevail as regards the export 
trade of the country in electrical machinery. The value of the 
shipments last month is returned at £48,522, as against only £31,511 
in March, 1904; while for the first three months of the year they 
have amounted to £168,764, an increase of £73,461 over the corre- 
sponding quarter of 1904. 


Trade Announcements.—Messrs: Chas. Hatton & Co., 
of 107, Upper Thames Street, E.C., and Mr. Edward Lomer, 12, 
St. Mary Axe, E.C., have been appointed sole agents for Great 
Britain and Ireland for the German Gas Tube Export Syndicate, 
which controls the entire output of a large number of works in 
Germany making wrought-iron gas, water and steam tubes up to 4in. 
diameter, &. 

In future all communications for Arc Lamps, Ltd., are to be 
addressed to the works, 44, St. Paul's Crescent, Camden Town, 
N.W. 

We are asked to notify that all communications for the Sheffield 
Corporation Tramways Department should be addressed to Division 
Btreet, Sheffield. 

The Bouthern Engineering Co., of Dublin, have opened an estab- 
lishment at 20, Marlboro’ Street, Cork. The repair and maintenance 
of electrical and mechanical machinery, telephone and bell installa- 
tions, &c., are special features of their business. 


LIGHTING AND POWER NOTES. 


Aberystwyth.—The Chiswick Electricity Supply Cor- 

ration has intimated to the Corporation that the company would 
be prepared to consider any proposal by the Corporation to acquire 
the electric light undertaking at Aberystwyth. . 


Andover.—At a meeting of the T.C. on April 6th, it 
was reported that the draft prov. order for E.L. had been settled, 
as well as a clause for permission to transfer the order to the local 
gas company, on the latter obtaining Parliamentary powers to 
accept the transfer on becoming a registered company. 


Birkdale.—The E.L. Order has been extended to the 
added area of Ainsdale, which has just been merged in the township 
of Birkdale. The E.L. Co. contemplates laying a main to supply 
Ainsdale. 


Blackburn.—The T.C. has resolved to raise a loan of 
£24 000 for electrical purposes, by the issue of nominal dsbentures. 


Blaydon-on-Tyne.—At a meeting of the U.D.O. on the 
6th inst. an agreement was sealed with the County of Durham 
Electrical Power Distribution Co., Ltd., as to the lighting of the 
district and the transference to the company of the undertaking 
authorised by the Blaydon E L. Order, 1902. An attempt was made 
to have rescinded the former resolution formally accepting the terms 
of the company, the ground of objection being that the company 
would not undertake to introduce tramways into the district, which 
certain members wished to be à condition to the handing over to 
the company of the lighting undertaking. After much dis- 
5 the suggestion was rejected, and the agreement ordered to 

e sealed. . 


Bradford.—From the Bradford Daily Telegraph we learn 
that tenders amounting to just over £10,000 have been let—subject 
to the approval of the C.C.—for work in connection with the intro- 
duction of the new three-phase system. The Westinghouse Co. is 
to provide the generators. 


Brighton.—AtaT.C. meeting on April 6th, the Lighting 
Committee reported that Mr. A. Wright had written, stating that 
he had recently become a direct shareholder in the Reason Manu- 
facturing Oo., Ltd., and, in all probability, would shortly become a 
director, After approaching Mr. Wright, the committee resolved 
that he be engaged as consulting electrical engineer to the Cor- 
poration for six years from April 19th, 1905, to superintend all 
present and future capital expenditure in connection with the elec- 
trical undertaking, at a salary of £600 per annum, and that he bo 
paid a further sum in any year of the said period, in which a profit 
exceeding £5,000, after payment of all debt charges, interest, 
and working expenses is made, equal to 5 per cent. on the amount 
of such profit. 


Burnley.—The T.C. on April 6th decided to apply to 
the L. G. B. for a loan of £6,105 for the purchase of a 500-Kw. steam 
dynamo for the electricity works. | 

It was also decided to reduce the charges for energy and the 
rental of arc lamps as under :—For traction purposes, from 1 öd. to 
l'45d. per unit; for lighting, from 4d. to 3jd.; for motors and 
heating, from 3d. for the first hour and 1d. afterwards, to 12d. 
and 1d.; for public lighting, from Jd. to 14d. ; for arc lamps, from 
£1 to 15s. per annum per lamp. 


Derby.—The estimated expenditure on capital account 
for the year endicg March 31st, 1906, was presented by the E.L. 
Committee recently. This estimate was prepared by the 
engineer, and amounted to £9,600. £4,600 was required in con- 
nection with the extension of plant and £3,000 for mains. This 
was approved by the Couacil. 


Eastbourne.— The gas company has threatened to oppose 
the application of the Т.О. fora prov. order to sapply energy to 
Willingdon, unless the T.C. amends the Eastbourne order by 
inserting & retrospective clause into the Willingdon order, com- 
pelling the Council at the end of the third year to reconsider, and 
if necessary, revise the price of energy, so that so far as is reason- 
ably practicable no rate will be required for the purpose of 
defraying the future expenses of the undertaking. Although the 
matter is to be &ubmitted to the arbitration of the B. of T., the 
gas company reserves to itself the option of carrying its 
opposition to the House of Lords. The T.C. is willing to insert the 
clause, minus the retrospective power, into the Willingdon Order. 


Enniscorthy Asylum.—In connection with the short 
note in our issue of 31st ult., we bave since been informed that 
Messrs. Porte & Co., of Dublin, were the contractors for the main 
switchboard, the switchboard at the mill, and the whole of 
the wiring in connection with the scheme. They also secured the 
contract for the underground mains, which were not included in 


the original specification. 


Fazoum,—The High Municipal Commission ів consider- 
ing a scheme for lighting Medinet-el-Fasoum by means of electricity 
with the help of waterfalls. 


To 
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Durban.—In connection with the extensive harbour 


works now being provided at this progressive South African port, 
Messrs. Btothert & Pitt, of Bath, have constructed for the Natal 
Government, under its consulting engineer, Mr. H. G. Humbie, a 
large overhead electric travelling crane. From the African 
World we obtain the following particulars. It is designed to 
handle concrete blocks up to 20 tons, and to cover an unusually 
large area. The length of the gantry, which has been constructed 
by Меватв. J. Westwood & Oo., of Millwall, is 1,500 ft., and the 
crane span 135 ft. 8} in. between centres of running rails. The 
main girders consist of a single web girder braced to a subsidiary 
girder, which is farther stiffened by means of a chequer platform, 
and laterally by diagonal stays. The under girders are fish bellied, 
8 ft. deep at the centre. The end carriages are each mounted upon 
two pairs of double flarged wheels, each ра'т being carried on a 
swivelling bcgie, and so arranged as to equally distribute the weight 
over all wheels. There are two lift speeds—10 and 20 ft. per min. 
— the cross traversing speed bing 120 ft. per min, and the 
travelling speeds, 100 or 300 ft. per min. The lifting and travers- 
ing motions are operated by separate motors of 20 апа 12 B. H. . 
respectively, and the travelliag motion by two 40-B. . ꝓ. motors, 
arranged for series-parallel control. 


Fochabers.—Progress is being made with the canal 
from the River Bpey, which is to provide the power to drive two 
turbo-generators to provide electric light to Gordon Castle and 
Fochabers. The whole of the work is in the hands of Messrs. Drake 
and Gorham. ‘When it became known that the Duke of Richmond 
intended to light the castle by means of electricity, the 

ple approached him to consider a supply for the district. The 

ke acceded to the request, and has decided to provide electric 
light at a charge of 5s. per 16.0.P. lamp per annum, without any 
further cost. The canal from the Spey will be about a mile long, 
and about 12 ft. broad and 4 ft. deep. 


Heckmondwike.—Although the Heckmondwike Urban 
District Council has been supplying electricity since the latter 
part of 1901, the formal opening of the works did not take place 
until Saturday last. Members of the Council and officials, 
with representatives of firms who have supplied the plant, met at 
the station in the afternoon. In the course of the proceedings it 
was stated that the works were opened with 39 consumers, and con- 
nected with a total equivalent of 2,804 8-0.р. lamps. On March 31st 
of this year, 20,467 equivalent 8-0. . lamps were connected, and the 
nomber of consumers had largely increased. Energy for power is now 
supplied to 57 motors, aggregating 331 н.р. The maximum load at 
the end of last month was 541 kw. In 1902 24,598 units were sold. 


India.—DELHI.— Licences for the supply of electrical 
energy within the municipality have been granted by the Panjab 
Government to Mr. Arthur Grey, barrister of Lahore, and the firms 
of Messrs. John Fleming & Co. and Messrs. Killick, Nixon & Oo., of 
Bombay. The licensees are required to pay the Municipal Com- 
mittee in respect of any tramways constructed a yearly rent of 
Re. 800 per mile of double track, and Rs. 500 per mile of single 
track. 


Ipswich.—The B. of G. has been advised to add to the 


electric light plant at the workhouse a 40-н.р. gas engine, a dynamo, 
gas producing plant for existing and new gas engine, two electric 
motors, a booster and alterations to the switchboard, at an estimated 
cost of £1,220. It is estimated that, by the use of the gas producing 
plant, there will be a saving of £111 per annum. 


Italy.— Another central power station has recently been 
inaugurated at Zogno, in the Val Brembana. 

The new hydro-electric installation of Turbigo, of the Société 
Lombarde, for the distribution of electric power, is finished. It 
includes five units of 1,500 f. r. Water is taken from the Naviglio 
Grande," utilising a fall of 8:20 m. on four Riva-Monneret turbines 
coupled directly to fiy-wheel alternators of Messrs. Gadda, Brioschi 
and Finsi's make. 

А new company is to be formed at Carrara for the construction of 
& hydro-electric plant near Monteverde. | 

The limited company, Joh. Jacob Rieter & Co., of Winterthur, 
has solicited а concession of water from the Doire Baltée for electric 
traction purposes on the Col du Ferret Railway on the Italian- Swiss 
frontier. The hydro-electric installation will be constructed at Palu 
and will utilise à fall of 200 m. 


Knutsford.—The B. of T. has revoked the Council's 1899 


prov. order. 


Leicester.—The T.C. has decided to supply energy at 4d. 

r unit to consumers using over 1,500 units per quarter. This is 
ld. less than the ordinary charge. The electrical engineer has been 
instructed to make inquiries s8 to the probable demand for energy 
by PET ERE and others for power, with the object of revising 
the tariff. 


London.—HaxwEnsMITH.—A difficulty has arisen be- 
tween the L.G.B. and the B. of G. relative to the electric 
wiring of the workhouse buildings. Acting on expert advice 
the guardians declined to accept the lowest tender, and 
apparently some ratepayer has drawn the attention of the 
L.G.B. to the fact. At the meeting of the B.G. on April 5th a 
statement that the lowest tenderer had not previously done any 
electrical work for public bodies was denied, and several members 
urged that the lowest tender should be accepted, as the person 


tendering was fully competent to carry out the work. It trans- 
spired that the L.G.B. had declined to receive a deputation of the 
Gaardians on the subject, and it was decided by nine votes to seven 
to again request that the deputation should be received. 

HacKNEY.— The L.O.C. has agreed to lend the В.О. £11,083 for: 
electric lighting and street lighting. 


Macclesfield.,—At the meeting of the T.C. on April 5th, 
it was reported thet the B. of T. had, for the present, decided not 
to grant the application of Messrs. Foote & Milne that the E.L. 
order should bs revoked; but it was intimated that if the Cor- 
poration had not taken steps by the end of the present year to carry 
out the order, the Board would not allow it to remain in force any 
longer. The Council has now decided that it must take steps to 
provide au electrical installation for the town, and Mr. Woodward, 
5 engineer, is to endeavour to arrange the basis of a 
scheme. 


Newport.— In reference to the recent application by the 
Corporation for sanction to borrow £17,825 for E.L. purposes, the 
L.G.B. states that it will comply with the application во far as it 
relates to the borrowing of £8,445. The amounts not included are 
£8,200 for further extensions to the new power station, and £1,180 
for works in connection with the new sub-station at Btow Hill. 
The Board states that in regard to the former sum, applications 
should be made to the B. of T. for consent to that amount ; in regard 
to the latter, it would defer consideration until the agreement with 
the 8 G. in respect to the site of the sub- tation has been 
come to. 

Two outbreaks of fire occurred recently in the bunkers at the 
power station through spontaneous combustion, and on the recom- 
mendation of the eleotrical engineer, the Corporation has resolved 
to obtain some 4 in. gas piping for ventilating the bunkers. 


New York City.—The report of the special committee 
appointed on December 30th last to consider the possibility of 
installing а municipal plant for public lighting was made public in 
the New York City Record—a publication analogous to the London 
ео March 14th last. The document in abstract is as 
ollows :— 


On January Ist, 1905, there were in these two boroughs (Manhattan and the 
Bronx) a total of 5,250 arc lamps and a total of gas and incandescent lights 
equivalent to 210,000 16-c.», incandescent lamps. These were distributed in 640 
separate buildings and places, We estimate that by the time this plant is ready 
for operation, at least 6,000 arc lamps will be required, and а connected load 
equivalent to 250,000 16-с.р. lamps, requiring a power-plant capacity of 10,000 kw. 
Our estimates are based on а 60-cycle, a.c. supply system for both arc and incan- 
descent lighting. We propose to use a 7:5 ampere arc lamp in the principal 
streets and avenues. 


• Cost оғ CONSTRUCTION, 


Total cost of а power station with а capacity ої 
10,000 KW., including coal storage, coal-handling  . à 
apparatus, building, complete boiler plant equip- 
ment, engines, generators, switchboards, interest 

g construction, but exoluding land.. .. SI, 250, 000.00 

Total cost of high-pressure cables, sub- station 
buildings, transformers, switchboards, arc-light: 
ing circuits, centres of distribution for incan- 
descent lighting, lamp-poste, lamps, meters, and 
all appliances necessary to make a complete 
operative plant up to and including the lamps, 
including the cost of land, but excluding the 
cost of the main duct system, all for a capacity 
of 6,000 450-watt arc lamps in Manhattan and 
The Bronx, and for 250, equivalent 16-c.». 
inoandescent lampe 4 T .. " 


(£257,781) 


2,850,000.00 (£591,752) 
.. 34,100,000.00 (519,489) 


— — — — 


Total cost of the complete system 


— 


CosT or OPEBATION, 


Ате Lamp.—We estimate that the total annual 
cost of operating a 7:5-ашреге enclosed А.с. 
arc lamp for 4,000 hours per year, including all 
generation and distribution costs, lamp repairs, 
carbons, trimming, inspection, globes, insurance, 
management expenses, depreciation at 7°5 per 
cent., and interest at 3°5 per cent. on the total 


investment, will be. аж RN "m we $75.40 (215 9s. 8d.) 
Incandescent Lamp.—The total cost per lamp per 
Kw.-hour, including all charges, will be.. T 6:15 cents (2'5484.) 


Total Cost of Operation.— The total annual cost of 
operating this plant for 6,000 arc lamps and 
950,000 equivalent 16-с.р. lamps, including all 
operating expenses, depreciation &t7:5 per cent., 


and interest at 8:6 per cent., will be $906,000.00 (£19,099 75.74.) 


These estimates include neither the cost of construction of ducts for cables, 
nor any rental charge for duct space. These items have been omitted under 
instructions that the City Council has the right to use all the duct space that it 
requires, and free of all charges. 


Ав previously reported, the Board of Aldermen has recently 
appropriated а sum not exceeding $600,000 (£120,000) for the 
urchase of a site for a central power station, preferably on the 
t River. The estimates of the Committee presented above have 
been much criticised, Mr. Ernest Н. Davis, president of the 
National Electric Light Association, calculating that the cost per 
arc lamp per annum should be $121.49, and the cost per Kw.-hour 
for the incandescent lamps should be 12.88 cents. "The price 
hitherto charged for public arc lamps by the local companies has 
been $140, but after much asseveration that this was the lowest 
possible quotation, the tenders for the remainder of the present year 
have been reduced to $120. Pending action by the City, this price 
has been rejected. 


Norwich.—A L. G. B. inquiry was held on the 4th inst. 
into the application of the T.C. for power to borrow £30,000 for 
electrical purposes, There was considerable opposition to the pro- 
posal. 
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Reading.— From a local source we learn that the 
Mayor will open an electrical exhibition at Vastern Road on Easter 
Monday. The exhibition will cover 30,000 eq. ft. of floor space, 
a large amount of machinery will be installed, and all the latest 
developments of electricity as applied to heating, lighting and 
motive power are to be shown in operation. 


South Africa.—A firm of electrical engineers are nego- 
tiating with the municipality for lighting the town of Ficksburg by 
electricity. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has, in order to 
encourage the use of electricity by long-hour customers, decided to 
adopt the demand indicator system, the prices being 4d. per unit for 
the first two hours рег day throughout the year, or 24 hours between 
September and March, and 14 hours between March and September, 
and 2d. per unit for all energy consumed afterwards. 


Stourport.—At the meeting of the U.D.C. on April 5th 
a petition, largely signed by residents and tradesmen, was received, 
urging the Council to take steps to secure a supply of electricity for 
the чашы. It was suggested that the Council should ask the 
Kiddermi E.L. Со. to apply for powers to undertake the supply. 
The memorial was referred to a committee for consideration. 


Thornhill.—The Yorkshire Electric Power Co. has 
written to the U.D.C. offeriag to install 160 electric lamps of about 
20 c P. at а total cost of £192 per annum for public lighting. The 
Council has requested the company to erect a trial lamp. 


Tipton.—The B. of T. has intimated to the local 
authority that it has revoked the electric lighting order granted 
in 1902. 


Walsall.—In order to meet the increased demand for the 
electric light, it has bsen decided to purchase another transformer 
for the Park Street eub-station and to remove the one in Park 
Street to the Cross Street sub-station. То cover the cost of the 
necessary works, application is to be made to the Local Government 
Board for a loan of £1,350. 


Willesden.—A report from the resident electrical engi- 
neer as to the desirability of revising the present scale of charges 
for the supply of energy for motors having been considered, it was 
resolved (1) that a flat rate charge of 124. per unit for power be 
made where the supply is automatically switched off at dusk; (2) 
that a flat rate charge of 14d. per unit be made for power available 
at any time; (3) that а scale of charges be framed for large power 
users, under which the price will vary, both with the load factor of 
demand and the total number of units consumed, The L.G.B. has 
sanctioned a proposed loan of £2,000 for the purchase of electric 
motors. Tho resident electrical engineer isto report whether there 
is any demand in the district for motors on the hire-purchase 
system, and also to frame a scale of charges in connection therewith 


Woodford,—The U.D.C. has decided to apply to the 


В. of T. for a prov. order authorising the Council to supply elec: 
tricity for public and private purposes. 


Yorkshire Eleetric Power Co.—The Yorkshire Elec- 
tric Power Co. (whose generating station at Thornhill is 
approaching completion) bas power to carry mains through 
Dewsbury, but permission to supply private consumers within 
the borough without the consent of the Corporation is not 
admitted. An application has been made to the Corporation by 
Messrs. Haigh Bros, colliery proprietors, Dewsbury Moor, for 
eris E to take a supply from the company, but consent has been 
refused. 


TRAMWAY AND RAILWAY NOTES. 


Bath.—The Daily Teleyraph says :—** Six motor-omni- 
buses have been ordered by the electric tramways company for use 
in the hilly districts.” 


Bury.—The working of the Corporation tramways for 
the past year was reported at the meeting of the Town Council last 
week to have resulted in a credit balance of £434 108. This sum 
the Council directed to be carried to the credit of the reserve fund. 
Councillor Hall, in moving the adoption of the report, said the 
estimate last year was that the tramways would require a rate in 
aid of £2,700. This had not been required, and the money would 
go to the Education Committee, thus saving an education rate of 
nearly 3d. in the £. The working expenses worked out at 5:36d. 
per car-mile. The Committee has arranged with the Salford Cop- 
poration to run through cars to Heaton Park during the summer, 
both from Bury and Radcliffe. Mr. Hall expressed a hope that the 
difficulty with Heywood would be overcome before long, to the 
advantage of both Corporations. 


Central London Railway, — Considerable incon- 
venience was caused on Tuesday evening through a stoppage of the 
Central London service for about an hour, the cause being a fusion 
of wires at the sub-station at Notting Hill Gate. There have been 
various reports published in the Press regarding dense volumes of 


smoke and consequent alarm. When the service was resumed the 
utmost difficulty was experienced in dealing with the rush of traffic, 
and at times booking had to be stopped. 


Chili.—A Bill has been passed by the Senate granting 
permission for the construction of an electric railway, which, starting 
from the Port of Valparaiso, will pass through the Casablanca and 
Ouracavi valleys, and communicate with Santiago by the west, 
having a branch line connecting the Curacavi valley with the town 
of Nelipilla. The length from Valparaiso to Santiago will be 143 
kilometres (about 89 miles) All tbe materiales, implements and 
machinery imported for the construction and exploitation of this 
line are to be free of Customs deties. 


Coventry.—The T.C. has decided to abandon the pro- 
posed legal proceedings against the local electric tramway 
company for delay in the construction of the tramways in Albany 
Road. 


Darlington.—At the meeting of the T.C. on the 6th inst, 
the Tramways Committee's recommendation that the experimental 
Id. fares should be abandoned was discussed. It was eventually 
agreed to on the Mayor’s casting vote, 10 voting each way. 


Dudley.—The Corporation and the B.E.T. Co. have not 
yet settled their differences. A month ago it was stated in the 
Council chamber that the matters in dispute would be settled by 
the mediation of the Board of Trade. Since Шер, however, there 
have been new developments, and it is now confidently hoped that 
the differences will be amicably settled without such mediation. 


East Ham.—Negotiations are proceeding between the 
T.C. and the Barking U.D.C. for the working by the former autho- 
rity of the tramway from the eastern boundary in Barking Road to 
a point in East Street (opposite Ripple Road, Barking). 


Folkestone.—The T.C. on April 5th, by nine votes to 
eight, decided “that inasmuch as Messre. Griffiths & Cc. do not give 
such guarantee as the Corporation requires, no further steps be 
taken in respect to the contract of Messrs. Griffiths & Oo. for the 
tramway work.” This decision shelves the electric tramway 
question for the time, and it is the intention of the T.C. to apply to 
the B. of T. for an extension of the tramway order. At Folkestone 
the use of the overhead trolley system is prohibited by Earl 
Radnor, Lord of the Manor, and the owner of the greater portion of 
the town. 


London.—At the meeting of the London County Council 
on Tuesday, an expenditure of £26,000 was sanctioned in conneo- 
tion withthe removal, lowering or diversion of mains, pipes and 
wires in respect of the proposed reconstruction of the Westminster- 
Wandsworth tramwaye. | 

The Highways Committee reminded the Council of the decision 
arrived at last December, to ask the Board of Trade to approve 
the details of the overhead system for the proposed tramways in 
Archway Road, from the Archway Tavern to the county boundary 
at Highgate Archway. Since then communications had taken place 
with the Middlesex County Council in regard to the working 
of the lines, pending the reconstruction for electric traction of the 
Council’s northero tramways with which they would be connected. 
It was suggested that the new lines should be operated, in 
the first instance, as part of the light railways outside 
London, which had been constructed by the Middlesex Oouncil 
up to the county boandary at Highgate Archway, and which would 
shortly be opened for traffic. The Committee intended to submit 
after the Easter vacation the terms of a proposed agreement with 
the Middlesex Council and its lessees, the Metropolitan Electric 
Tramwaye, Ltd., with a view to the working of the lines in the way 
indicated. Inthe meantime the Committee asked for authority to 
obtain tenders at once, in order that the work of constructing the 
new lines might be commenced as soon as possible. ; 

The Council postponed for a week the consideration of a long 
report by the Highways Committee in reference to the proposed 
acquisition of the remaining term of the lease granted to the North 
Metropolitan Tramways Co. The report first deals with the diffi- 
culties which have arisen in connection with the putting into force 
of the electric traction clauses of the lease, and then proceeds to 
discuss the advantages of early reconstruction of the tramways for 
electric traction. Asa result of further negotiations with the tram- 
way company, the latter has expressed willingness to sell its interest 
to the Council as from April Ist, 1906, for the sum of £120,000, 
while the sum of £314,586 is the estimated valuation of the horses, 
cars, stable implements, harness and miscellaneous plant and 
machinery at the time of the propoted transfer. If the tranefer is 
arranged, the Committee hopes that the reconstruction of the first 
section of the tramways may be begun immediately after acquisition 
so as to permit of this portion being ready for electrical working by 
Christmas, 1906. This is considered very desirable, in order to 
secure economy in working from the Greenwich station, which 
would supply the power for operating the lines. 

In conclusion, the Committee submits various recommendations to 
give effect to the proposals to acquire the company's lease, rolling 
stock and equipment, and other property, on the terms already eet 
forth, and also for the settlement of outstanding disputes between 
the Council and the company. 


Manchester.— At an inquest held a few days ago on a 
little child, who was killed through running in front of an electric 
car, it was stated that the life-guard failed to act. The child was 
knocked over, and she became entangled in the mechanism beneath 
the front part of the car. When the car was examined after the 
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accident, it was found that а tet screw" was missing, making it 
impossible for the guard to act. Evidence was given by a tramway 
official, that every night the cars were examined. No defect had 
been noticed abouf this one. . The only explanation that could be 
given, was that the screw had jolted ont by the oscillation of the 
car. Buch a contingency had not been anticipated, but means 
would be taken to see that such an accident did not happen again. 
2ле 1027 returned a verdict of accidental death, and exonerated the 
car driver. 


Middlesex.—Sir H. Jekyll heard an application at the 
Board of Trade on the 5th inst., in support of an order promoted by 
the County of Middlesex, to.enable the county authority to complete 
certain light railways, authorised in 1901, which had not been com- 
pleted before the expiration of the period limited by the Order of 
1904, and with slight alterations to bring the form of the order into 
harmony with more recent procedure. The Morning Post reports 
that Sir Н. Jekyll, after hearing counsel, said the immediate ques- 
tion was whether it would be desirable or permissible to alter the 
general law, or make any variation in the general law of rating on 
an extension of time order. He doubted whether the Board of 
Trade would be disposed to entertain such an application of this 
particular kind of order, or whether the remedy might not be 
sought elsewhere. He would report the whole question to the 
Beard of Trade for their full consideration; but his own personal 
opinion was that they would not feel themselves able to insert the 
clause desired in an extension of time order. 


Newcastle-on-Tyne.—At the Northumberland Quarter 
Sessions on 6th inst. a series of appeals by the Tynemouth and 
District Electric Traction Co., against the assessments by the Tyne- 
month overseers in five parishes, was heard. Sir Edward 
Boyle, K. O., and Mr. Simey were for the appellant company, and 
Mr. Ryde and Mr. Mitchell] Innes were for the respondente. 

8ir Edward Boyle said the tramways went into five different 
townships, Clurton, North Shields, Onllercoate, Tynemouth and 
Whitley. The Bench would only be troubled with the assessment 
as a whole, and when that was settled the rest would be a 
question of apportionment. The old assessment was £895 gross and 
£677 rateable, and the new assessment was £4,938 grossand £2,549 
rateable. The company objected to this latter figure, and the 
rateable value was reduced to £1,800, and it waa against this that 
the company now appealed. They admitted that the rateable value 
of £677 was too low, and the company’s witnesses suggested that it 
should ba raised toabout £1,000. ‚ 

After a good deal of evidence had been heard, the Bench inti- 
mated that the assessment would be reduced to £1,367, plus £210 
for the depót, making £1,577 allowed. 


New York City.—The New York City Rapid Transit 
Commissioners on Mar^h 30th considered revised plans and reports 
for new subways and elevated lines. The original tentative schemes, 
involving an estimated outlay of $250,000,000, have been reduced to 
an estimate of 850, O( O, O00 less. In broad outline the plans provide 
for four four-track subways from the Battery to the Bronx, with 
routes so laid out as to prevent the creation of а monopoly and to 
attract rival bids. The routes selected are calculated to serve 
efficiently the pressing needs of both the east and west sides of the 
city. There are also to be four cross-town lines, either for cars or 
moving platforms. To connect Manhattan and Brooklyn there is a 
plan for а four-track subway from East New York to the Williams- 
burg Bridge, and then on the Manbattan side continuing to the new 
terminal of the Brooklyn Bridge. For Brooklyn also there are 
outlined five subways toward the suburbs. A special link is pro- 
vided allowing of intercommunication between the new lines and 
the East River tunnel. Sundry elevated extensions are provided 
forthe Bronx. ,There is no question but that any subways that may 
ultimately be constructed will be financed by private enterprise, and 
not, as in the case of the present subway, by municipal bonded 
funds. Construction will also be commenced within one year of the 
granting of the franchise. 


South Shields.—The T.C. on Monday referred back to 
the Tramway Commit'ee & recommendation that the tender of 
Messre. Hurst, Nelson & Co., Ltd., be accepted for the supply of 10 
electric cars, with Brill trucke, at £5,307, it being urged that the 
Council could obtain equally as good а truck of British manufacture. 


Spain.— Electric traction is about to be adopted by the 
Grenada and Murcia Tramways Co. on its line from Murcia to 
Espinardo. 


Sweden.—It ів stated in the Board of Trade Journa? 
that the Swedish State Railways Department is about to submit я 
project to the Riksdag for the purchase of the waterfalls rear the 
principal lines, at the cost of 4,000,000 crowne. These falls would, 
it is said, furnish sufficient electric power for the running of the 
traine. For some time pest the question of working the Swedish 
railways by electricity bas been under consideration; and it ie con- 
sidered desirable that the Government should acquire the necessary 
water power in good time. 


West Ham.—It was stated at the meeting of the Cor- 
poration on T'uesday that the total expenditure under Mr. Osman's 
tramways contract No. 1, the accepted tender for which was 
£55,092, amounted to £90,991. The chief items which accounted 
for the increase were:—New works outside original contract, 
£23,078; additional works (doubling of line) to original contract, 
£7,138. 


TELEGRAPH AND TELEPHONE NOTES. 


A Large Telephone Exchange.—It is stated that the 
telephone exchange which is to be opened at Hamburg in the course 
of the present year will be the largest in Germany. Tho 
exchange will be able to deal with 50,000 subscribers on 
the double-wire system, although the existing connections only 
number 21,000. The telephone cables have all been laid under- 
ground, and on the starting of the exchange the present overhead 
wires connected with the old exchanges will be entirely removed from 
the roofs of the buildings throughout the city. 


Amazon Cable.— The Jndta-Rubber World quotes a 
Para paper to the effect that the Amazon Telegraph Co. has ordered 
а new cable extension, to be used іп Amazonia, and expects to 
receive it shortly. This cable is destined to restore the other 
branches of ite lines, and to improve as much as possible the elec- 
trical conditions of the line between Belem, Para, and Manaos, thus 
instituting а constant and regular service between the two cities of 
Amazonia. 


French Cables,—The French Administration announces 
the opening to international service of the cable between Brest and 
Dakar. In order to secure the rapid transmission of traffic between 
Brest and South America, the South American Cable Co. have trans- 
ferred their office in Sonegal to Dakar. 


Manchester Corporation and the Telephone Agree- 
ment.—The Manchester City Council unanimously resolved at its 
meeting last week to protest, by 5 on memorial under the 
Corporate seal, against the proposed agreement, dated February 2nd, 
1905, between the Postmaster-General and the National Telephone 
Оо, by which a momentous change in telephony throughout the 
country is proposed to be made, and particularly against the undue 
haste with which i: is proposed to carry such agreement into effect, 
seeing that it becomes binding on August 318$ next, if not dis- 
approved by Parliament before that date.” The Council also 
resolved that the Lord Mayor should arrange for the presentation of 
а petition to the Chancellor of the Exchequer and the Postmaster- 
General against the proposal. 


Marconi v. De Forest.—The United States Court has 
given its decision in favour of the Marconi patent in a suit brought 
against the owners of the De Forest system for an infringement of 
patent by the American Marconi Wireless Telegraph Co. Certain 
claims in the Marconi patent, without which no wireless telegraphy : 
is practicable, are declared valid by the Court, and to have been 
infringed by the defendant company. Pall Mall Gazette. 


Portsmouth Telephones.—The Telephone Committee 


will take steps to be represented and appear before the Select Com- 


mittee of the House of Commons on the question of the Govern- 
ment taking over the undertaking of the National Telephone Oo. 

The borough treasurer recently inquired of the Committee if it was 
intended to pay off any portion of the suspense account during the 
current year, and he also reported that there was an available 
balance of £1,500 which could be placed on deposit. The Com- 
mittee resolved that £614 5s, 8d. be paid off the suspense account 
this year, and that £1,500 be placed on deposit. It has been 
decided that a new toll rate be made—viz., £4 per annum for a 
maximum of 1,000 calls, and 4d. per call above that number, to take 
effect from March 1st as regards present subscribers. The charge 
for un limited service is to be reduced from £5 178. 6d. to £5 15s. 
per annum, to take effect from March 1st. 


Scarborough Telephones.—The T.C. has received from 
the Postmaster-General an intimation that it is proposed to revoke 
the telephone licence granted to the Corporation, beoause no steps 
have been taken in the matter. | 


Telegraph Cable Imports.—The value of the foreign 
telegraph cables and apparatus connected therewith imported into 
this country during March last is returned at £2,911, bringing up 
the totalfor the first quarter of the year to £20,059, as compared 
with only £9,246 in the corresponding three months of 1904. 


Telegraphic Interruptions and Repairs :— 
OABLRS, INTERRUPTED, REPAIRED. 


Trinidad-Demerara (No. 1) ee ee ee ee Aug. 26, 1901 ee ee 
Dominica-Martunique .. өө ee ee „ May 7, 10 - 
Bt. Lucia-Martinique oe m ee ee 
Ca enne-Pinheiro oe ee ee ee 
Reissa-Iesa (Yemen) Camaran |. ee 
cma Pange: ee k Ns . se F 
vostok- asaki eo ee ee 
Closed { Port AnhurCbifü ..  .. oe os 


Jamaica-Colon .. д bs € v Jan.5, 1906 x 
Martinique-Paramaribo А ee April 2, 1905 
Medan Olehleh .. T . April 8, 1905 


.. April 6, 1905 ., 
. April 6, 1905 .. 


Pernanibuco-Para 

Maranham-Ceara.. Ке 
LANDLINES, 
Puerto-Barrios .. a as ae sė eo July 98,1902 .. si 
Kertch-Soutehoum oe ee es e oe Sept. 27, 1904 .. ee 
Bhamo route beyond Tali .. e i .. Jan. 16, 1905 ee 
Newfoundland—all places in the interior .. Feb. 10, 1905 ee 


Wireless Telegraphy in Germany.—It is officially 
announced that telegrams will be accepted between the German 
Imperial telegraph network, by the intermediary of coast stations 
fitted with wireless telegraphic apparatus, and ships which are 
equipped with similar installations. The authorities have issued 
regulations governing the exchange of messages, and give the follow- 
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coast stations where public communication is unre- 
mb с, Arcona, Marlanleuchis, Buelk, Heligoland, 
Ouxhaven, Borkum lighthouse and Borkumriff lightehip. These 
stations have an uninterrupted day and night service. The naval 
authorities have ordered wireless telegraphic apparatus for even 
warships from the Berlin Co. for Wireless Telegraphy on the tele- 
funken" system, while the military authorities propose to equip a 
number of fortifications with similar apparatus. 


Wireless Telegraphy.—Mr. Yerburgh has asked the 
Secretary to the Admiralty whether in view of the importance of 
wireless telegraphy on the coasts of the United Kingdom in relation 
to national defence, any steps are being taken by the Admiralty to 
secure the control of all wireless telegraphic stations. Mr. Pretyman, 
replying in the Parliamentary papers, states that the matter has 

„and is, occupying the interest and earnest attention of the 
Admiralty. 

The Elektrotechnischer-Anzeiger states that the Turkish Govern- 
ment has recently signed a contract with Мезете. Siemens-Halake, of 
Berlin, for the'construction of two radiotelegraphic stations. These 
two posts are to be established at Rhodes and at Derna. If com- 

cation between these two places mentioned, distant 700 kilo- 
metres from one another, gives good results, a number of other 
тае telegraph stations iwill be established, especislly in tho 

d Bea, | | 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 19th. Surface condenser, &с. See 
" Official Notices" March 24th. 


Afric&.—May 15th. The General Government of French 
West Africa at Dakar, is inviting tenders until May 15th, for the 
establishment of a central electric lighting and power station at 


Batley.—April 17th. Tramway reconstruction, per- 


manent way, overhead equipment, cables, conduits, &. See “ Official 
Notices” March 24th. Е 


Bolton.—April 27th. Stores for the’ electricity depart- 
ment. Bee “Official Notices " to-day. 


Bournemouth.—April 20th. Steel poles, overhead line, 
c boxes, &c., for the tranways. Bee “ Official Notices April 


| Bournemouth.— A рг 29th. Feeder cables, 
excavation, &c., for the Christchurch tramways exten 
electric cars. See “ Official Notices” to-day. 


e th. Extra high-tension three-phase 
main switchboard, sub-station switchboards, motor- 
converters &o. Bee “ Official Notices” April 7th. клы АП 


Devonport.—April 18th, Surface condenser with elec- 
trically-driven pumps. Bee “Official Notices ” April 7th. 


troughing, 
sion; also 11 


construction 
and paving; (2) overhead equi ment, steel А 
cables, conduite and accessories © ° 080] poles 80. ; (2) feeder 


Dublin.— May 15th. The Dublin Port and Docks Board 
is prepared to receive tenders for an electrio generating station. 


Apply to Mr. John P. Griffith, M. Inst. C. E., East i 
ifications &a, (deposit £5) , ‚ Hast Wall, Dublin, for 


Dublin.— The Lighting Committee i 
der proposals for the supply of motors to 


purchase system. Secret 'ehti 
Dublin. ву cretary, Lighting Co 


Edinburgh.—May 8th. Wa 
tricity works. See. Official Notice 


` 


ing of the town durin а period of 
35 years. Tenders are to be sent to La Mairi Sax [ ; 
whenoe particulars can be obtained. EINE e 


France, — May l^th. The Governor General of French 
West Atrica, at Dakar (Senegal), is inviting tendera for the establish- 
ment of a central electricity station in the town and for th 
construction of an electrio tram И 


way. 
Fulham— April 26th. Condenser Piping ; steel roof 
unker work; coal conveying apparatus for the Electricit 
partment, See Official Notices to- day. 
Glasgow. April 17th. Mai 
for the Elect b 1 
April 7th. 


Govan.—April 25th. Stores f 
oth. $ Or 
ment. See Official Notices” to-day. ч 


8 prepared to соп- 
consumers, on the hire- 
mmittee, 3, Cork Hill, 


ter-tube boilers for the elec- 
8” to-day. 


bles, meters and carbo 
2 2 n 
ricity Department for one year. See “Official Notices : 


€ electricity depart- 


Hull—April 17th. Air-spaced telephone cable for the 
Council. fee “Official Notices” April 7th. 


Johannesbarg.—April 27th. Switchboards and acces- 


sories for the new direct and alternating current power station. See 
" Official Notices " March 31st. 


Johannesburg.—May 7th. Tramway poles, feeder 


pillara, overhead material, telescopic ladders, motor tower wagon, 
&с. Bee “ Official Notices" March 17th. 


Lower Bebington.—April 24th. The U.D.C. invites 
tenders for the electric installation for Fire Brigade Alarm in New 
Ferry. Burveyor, Public Offices. 


Penang.—April 18th. А 300-Kw. steam dynamo, motor 
generator, balancer, switchboards &c., for the Municipal Council. 
Bee “ Official Notices " March 31st. 


Portsmouth. — May 186. Tramway stores for the 
Corporation. See “ Official Notices” to-day. 


Stockport.—April 26th. Опе 500-Kw. steam-driven 
generator. Бөө “Official Notices” April 7th. 


Swindon.— April 17th. Electric motors for three years. 
Bee “ Official Notices” April 7th. 


Wallasey.—April 27th. Stores for the electricity depart- 
ment. See “ Official Notices " to-day. 


Wimbledon.—April 28th.  1,000-kw. steam-driven 


turbo-alternator with condensing plant, switchgear and pipework. 
See “Official Notices April 7th. 


OLOSED. : 


Aldershot.—The II. D.C. has accepted the tender of 
Messrs, Pritchetts & Gold, for the erection of new batteries (£405 
10s.) for the electric lighting station. 


Battersea.— The B.C. has placed an order with Messrs 
Parsons & Co., for a spare armature, at £573. 


Bradford.—The Corporation Electricity Committee has 
accepted the tender of the British Westinghouse Electric and 
Manufacturing Co., Ltd., for the supply of generators, in connection 
with the introduction of the three-phase system. 


Bolton,—The Tramways Committee has accepted tenders 
for stores for the ensuing year from the General Electric Co., the 
Incandescent Lamp Co., the Bolton Corporation Fittings Depart- 


ment, Messrs. Blackwell & Co., and the Electric Tramways Equip- 
ment Co. 


Bury (Lancs.).—The T.C. has accepted the tender of 


Messre. Chas, Walmsley & Co., Ltd., of Elton, for the supply of a 
condenser at the E.L. works. 


Colchester.—The T.C. has accepted the tender of the 
Harris Patent Feed Water Filter, Ltd., for a patent filter at the 


E.L. Works, at £440, with £78 for connecting up with the present 
system. 


Derby.—Last week the T.C. adopted the fecom mengandi 
of the Tramways Committee to accept the tender of Messrs. А 
Griffiths & Co., Ltd., amounting to £18,689, for the extension of 155 
tramways from the Market Place to the borough boundary on us 
Kedleston Hoad, and.for the construction of a loop to connect the 
Dairy House Road and Cavendish Hotel termini. They further 
recommended the acceptance of the tender of the Brush ы ee 
Engineering Co., Ltd., amounting to £2,504, for the supply of ae i 
electric tramcars. There were 17 tenders for the proposed ex 755 
sions, of which the highest was £35,901, and the lowest £18, i 
being а difference of £16,512. There were nine tenders for 


cars, which would be covered and fitted with the latest improve- 
menta. 


М 1 ers 
Fulham.—The B.C has accepted the following tend 
for engineers’ stores for the Electricity Undertaking :— 
Asbestos goods, Messrs. W. H. Wilcox & Co., Ltd. 
Rubber goods and street livhting, Messrs. J. Gibb & Co., Ltd. 
Carbons, General Electric Co., Ltd. 
Service boxes, British Insulated & Helsby Cables Co., Ltd. 


Price per ton. 
Coal. P zai 
: s. d. . a. 
W. Cory & Son, Ltd. Broomhill rough small .. 14 0 19 ; 
(accepted at 10s.) . Hartley rough... .. .. 13 9 
Neweombe, Harris and 10 6 
Hardman, Lid, .. Maude rough small — 11 0 
J. Hudson & Co., Lte. Manners' rough small . 13 0 9 9 
Scoteh rough snas. . ex 8 0 
Gardner, Lockett and North of 1 rough smal 12 6 
Hinton .. Р ia and Seotch shingles ae = wa 
Thomas & Co. . Birchgrave Graigola or Dyllas nearest гай y 
best Welsh smokeless . 14 9 


Charrin::ton, Sells, Dale > 0 
and Co. e" Albert nuts (Yorkshire) 1 0 а 


МЕСЕСТИ A „= 
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Fulham.— The Council has received the following 


tenders :— 
ConDENSING PLANT. 
| 28 in. vacuum.  26in.vacuum. 
Bchwarz & Co. ee ee oe oe £2,145 0 m 
Balcke & Co. ee eo ee > ee 1,948 19 — 
At hwell & Nesbit .. T - .. 1,910 15 £1,880 15 
Summers & Scott ee oe ee ee 1,720 0 1,480 0 
Thornton & Co. ee ee oe ee 1,709 0 1,625 0 
Wheeler Condenser Co... MS . 1,681 0 1,895 0 
Btorey & Sons И „э se о 1,655 15 1,330 12 
Cole, Marchent & Morley oe .. 1,579 10 1,214 10 
Belliss & Moroom .. ia ws ee 1,472 0 1,992 0 
Carrick Wardale эе eo eo ee 1,544 0 т 
Beruams,Ltd. .. 66 ee .. 1,505 0 1,251 10 
Soott & Co. .. © sa s .. 1,481 0 1,956 0 
Musgrave & Co, ee eo ЯС rn 1,481 j 0 T E 
Mirlees- Watson Co., Ltd. ae „ 1,475 0 1,145 0 
Masson & Scott Si ae „ 1,470 0 1,205 0 
Bailey & Co., Ltd, ee ee ee ee a 1,450 0 
Richardeons, Westgarth & Co., Ltd... 1,486 0 1,185 0 
Coombe, Barbour & Co., Ltd. .. .. 1,405 0 1,855 0 
Mather & Platt ee oe ee 1,388 0 — 
Worthington Pump Co., Ltd. oe 1,883 0 * 1,119 10 
W. H. Allen, Son & Co., Ltd. ee = 1,199 0 
* Accepted. 
ECONOMISERS,. 
Goodbrand & Co., Ltd. ja а ee £2,751 10 
Clay Cross Co., Ltd. vx "A 2,066 0 
Lowocock & Co., Ltd. ee ee ee ee ee ee 2,665 0 
Н. Windsor & Co., Ltd. ià she "P -. 2,650 0 
Green & Son zs 18 .. (accepted) 92,010 0 
Danks & Co., Ltd. °@ * [AJ [A / oe 2,640 0 
Stirling Boiler Co., Ltd. 9,158 0 
Carter & Sons od "m n: vs 2,105 0 
STOKERS, 

Erith Enginecring Co., Ltd. we .. T . £1,669 0 
Rowlands & Co., Ltd... xe Ре a T 1,2221 0 
Danks & Co., Ltd. ee ee ee ee ee ee 1,)90 0 
Underfeed Stoker Co., Ltd. .. -- ж" ae .. 10,08 0 

19 97 9?) 0 0 (alternative)—(accepted) 875 0 


Leicester.—The T.O. has accepted the tender of Messrs. 
W. T. Glover & Oo., Ltd., of Manchester, for the supply of cable 
and troughing for tne Nottingham Road extension. 


Leith.—Messrs. Ferranti, Ltd., have received an order 
from the Corporation for а traction switchboard. 

Messrs. B. Dixon & Son, Ltd, Leeds, have secured the 
contract for the supply of the whole of the overhead fittings to 
be used in connection with the new tramway system at Leith, which 
is to be on the grooved wire principle. The same firm will supply 
the feeder pillars. ; | 


Liverpool.—The tender of the Electrical Co., Ltd., for 
the supply and erection of arc lamps, posts, cables, &c., required for 
lighting the entrance to Sandon Dock, the North and South passages 
to Huskisson Dock, and the Huskisson Dock and Branches, has 
been accepted by the Mersey Docks and Harbour Board. 


Manchester.—The annual contract for the supply of 
overhead line fittings, for the Manchester Corporation Tramway, 
has been placed with Messrs. S. Dixon & Son, Ltd., Leeds. 


Marylebone.—The Electric Supply Committee has 
received the following tenders for the eupply, erection and 
connecting-up of 880 yds. of 2 sq. in. and 440 yds. of 1 sq. in. fire- 
resisting cables:— | i 

Bt. Helens Cable Co., Ltd. (provisionally accepted) £1,881 0 
W. T. Glover & Co., Ltd. рУ F РА . 1,722 0 
British Insulated & Helsby Cables, Ltd. e ee 1,782 10 


Siemens Bros. & Co., Ltd. oe » „ ee @e oe 1,779 12 
W. T. Henley's Telegraph Works Co., Ltd. .. 1,901 0 


For the supply of cards and cabinets required for working the 


several sections of the Department on the card system :— >` 
The Shannon, Ltd. (provisionally accopted).. .. £189 10 
The Library Bureau; Ltd... T va oe . 908 10 
The Library Supply Co. ee г 217 16 


Newport (Mon.).—The Electricity and Tramways Com- 
mittee has accepted a number of tenders for the supply of stores 
for the Electricity and Tramways Departments. 

The Guardians have given the contract for electric light fittings 
for the next 12 months to Messrs. A. G. Arnold & Son, a local 
firm. 

The Corporation has accepted the following tenders for 
additional plant at the power station, Corporation Road :— 


Browett, Lindley & Co., Ltd., 1,800-xw. steam engine generator, 1,200-xw. . 


Bteam balancer, including two generators, to be supplied by General Electric 
Co., £2,984. 

Babcock & Wilcox, boiler, £950. 

R. Alger & Son, switchboard, £405, 

W. A, Baker & Co,, Ltd., switchboard gallery, £145. 


Pontypridd.—The tender of the Electrical Co., Ltd., for 
the electrification of the Penhriw Colliery, and the supply of high- 
tension transmission lines, sub-station equipment, switchboarda, 
power and lighting transformers, motors for electric haulages and 
dip pumps, motor-generator and motor-driven high lift centrifugal 
pump, has been accepted by the Board of the Great Western 
Collieries. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has accepted the 
tender of the British Westinghouse Electric & Manufacturing Oo., 


Ltd., for the supply of five tramcars. 


Port Elizabeth.—The following is a list of the tenders 
accepted by Mr. В. Pape, the city electrical engineer, during his 


recent etay in this country :— | 

Vertical water-tube boilers г .. Messrs. Tinkers. . 
Turbines, dynamos and accessories .. .. Brush Electrical Engineering Со, 
Cables.. РЕ si vs X: vs .. Western Electric Co. 

Battery xs 5% x v be .. E. P. S. Co. toa 

Switchboard $5 2» i t .. Bpagnoletti & Co. 

Overhead crane . P» . Spencer & Co. 


Arc and Nernst lamps and pillars .. General Electric Co. 


Meters sa sè m А .. Reason Manufacturing Co. 
Tools ae ee ОС oo ee oe Geo. Hatch & Co. . í 


The total amount is £45,000. In every section the work was open 
E post and the best tenders were received from home manu- 
отега. 


_Portsmouth.—The Tramway Committee submitted the 
following tenders for 200 steel tires, and on their recommenda- 
tion the first-named was accepted: 

The Steel Peech & Tozar Co., £1 98, each. 

Mr. John Brown, £1 9s. 6d. 


Cammell, Laird & Co., £1 10s. 
Messrs. Hadtleld'e, £1 15s, 


The following tenders were received by the Telephone Committee 
for an extension of the telephone switchboard :— 
The International Electrio Co. (1) £1,827 10s. ; (2) £1,835. 
The Ericsson Bell Co. (1) £1,475 ; (2) £1,980. 
British Insulated & Helsby Cables, Ltd..(1) £1,640; (2) £2,840. 
The T.C. endorsed the recommendation of the Committee that, 
subject to the tender of the International Electrio Co. being found, 


after examination by Mr. Bennett, to comply with the specification, 


it be accepted, and that it bo left to the Committee to decide which 
of two alternative extensions shall be carried out. The specifica- 
tion provides (1) for an extension of 320 positions, and (2) for 

an alternative extension of 640 positions. | 


Salford.—The Corporation has awarded Messrs. R. J. 
Nicholson & Oo., of Manchester, the contract for the electric light- 
ing of the Seedley Schools, together with the supply of the 
necessary fittings. : 

The T.C. on April 5th accepted the following tenders in oonnec- 
tion with the Electricity and Tramway undertakings:— 


F, Smith & Co., Salford, six drums of copper trolley wire (1,080 yds. each), at 
W. T. Glover & Co., Ltd., cable for Ship Canal Docks Electricity Supply, 


£1,948, | 5 
Johnson & Phillips, Ltd., rubber insulated fire resisting cable, £265 1066. 
Tudor Acoumulator Co., Ltd., repairs and renewals of two storage batteries, 


£820. 
Howard Conduit Co., Ltd., asphalt troughing. li 
British Insulated & Helsby Cables, Ltd., house fuse boxes. 
Doulton & Co., Ltd., earthware pipes and conduite. ; | 
General Electric Co., Ltd., carbons for arc lamp and screwed tubing. 
Rowland Carr & Co., best Trinidad bitumen, 58. 2d. cwt., - - . 
Simplified Underground Conductor Co., Ltd., asphaltic concrete, £2 1s. 9d. 
per ton. | : : ; 
Resson Manufacturing Co., Ltd., Ferranti, Ltd., and Chamberlain & Hook- 
ham, Ltd., meters. 
General Electric Co., Ltd., Royce, Ltd., and Lancashire Dynamo & Motor 
Co., Ltd., motors. ; 
Messrs. Grant & Aldcroft, creosoted wood troughing. 


South Shields.—The Tramways and Electrical Com- 
mittees of the T.O. has accepted the following tendera :— 


Wm. Underwood & Bros, construction of permanent way and track, £42,903, 
also copper rail bonds and bonding of tramways, £770. : 

Dick, Kerr & Co., Ltd., generators, £2,695, 

J. & H. McLaren, Leeds, engines, £8,400. 


Swindon.—The Т.С. has accepted the following 
tenders :— 
W. & T. Avery, Ltd., Birmingham, 10-ton weighbridge (Electricity 
Works) £10. 
Bennis Stoker Co., Ltd., Bolton, mechanical stoker, £197 10s. 
Biemens Bros., re-winding armatures of motor-generator, £46 each. 


—— 


Erratum.—A printer's error occurred in our leading 
article last week, the item for repaits, renewale, &c., being entered 
twice; the first 1:86d. should be deleted. The total is correct, and 
the error does not affect the subsequent working. | 


Machee Muchee Sad.—Two Chinamen, employed on 
the East Rand Proprietary Mines, noticed the ends of a copper 
wire hanging from the electric light lines They tried to cut a 
piece off, but as the wires were alive“ they were electrocuted. 


Railway Companies and Motor-Omnibuses.— We read 
in the Times that the adjourned meeting of the Manchester Tram- 
ways Conference, held at the Westminster Palace Hotel on 
Saturday, discussed the proposed institation of motor-omnibus 
service by railway companies. It was reported that the Midland 
and the Great Western Companies had withdrawn the omnibus 
clauses; and that the North-Eastern Railway Co. were prepared to 
make some concessions in order to meet the views of municipal 
and other tramway owners. Sir Edward Grey, M. P., as a director 
of the North-Eastern Co., intimated that, whilst they would try to 
meet the objections of tramway owners in urban districts, they 
desired fall liberty for giving motor-omnibus facilities in country 
districts. The meeting was adjourned to consider what amend- 
ments the North-Eastern Oo. are willing to make in their motor- 
omnibus clause. 
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FORTHOOMING EVENTS. 


To-da Mrangementa, At 7.80 p.m. North East Coast Institution of Engineers 
ye and Shipbuilders. ё The Influence of Oil on the Ultimate Strength 
of Boiler Furnaces," by Mr. D. B. Morison. 

At8p.m. Physical Society. The Determination of the Moment of 
Inertia of the Magnets used in the Measurement of the Horizontal 
Component of the Earth's Field," and ‘ Exhibition of a Series of 
Leoture Experiments, illustrating the Properties of the Gaseous 
Ions produced by Radium and other Bources," by Dr. W. Watson. 

At B p. m. I.M.E. Presidential Address by Mr. Edward P. Martin. Steam 

gine Research Report ” discussion will be concluded, and Prof 
. Capper will reply. i 

At 9 p.m. Royal Institution. “The Law of Pressure of Gases below 

tmosphere," by Lord Rayleigh. 


Saturday, April 15th.—At 10.15 a.m. (At gates of works.) I.E.E. (Manchester 
Binden Visit to the Peel Works, Salford, of the General Electric 

Tuesday, April 18th.—At 8 p.m. 
General Meeting. 


Wednesday, April 19th.—At 7 p.m. The Manchester and North of England 
Horological Society Meeting at the Municipal School of Tech- 
nology. ** Electric Clocks,“ by Mr. F. Hope-Jones. Members of 
tbe Manchester Section of the I.E.E. are invited. 

At 5.80 p.m. Chemioal Society Meeting. 


Institution of Civil Engineers, Annual 


THE ELECTRICAL ENGINEERS R.E. (VOLS.’. 


Tux following orders are issued for next week :— 


There will be no Technical Instruction at Headquarters during the week. 
Monday, April 17.—“ A" Company. Hopkinson Cup Competition, 7 p.m. 
Tuesday, April 18.—'"B" Company. Hopkinson Cup Competition, 7 p.m. 
Medical Inspection for Recruits and Special Service Section, 7 p.m. 
Wednesday, April 19.—“ D” Company. Hopkinson Cup Competition, 7 p.m. 
Thursday, April 20.— C" Company. Hopkinson Cup Competition, 7 p.m. 
Recruits aud non-efficients for Easter Camp at Weymouth, parade at 
Waterloo Station, L. & 8.W. Railway, at 12 noon. 
Friday, April 21.—Headquarters closed. 
Saturday, April 22.—Efficients for Easter Camp at Weymouth, parade at 
Waterloo Station, L. & B.W. Railway, at 12 noon. 
et ere will be closed from Thursday night until Tuesday morning, 
25th inst. 
H. T. O'SHauGunessy, Captain R.E. 
For O.C.E.E.R.E. (V.) 


NOTES, 


t 


Next Week's Electrical Review.“ — Next Friday 
being Good Friday, the ELECTRICAL Revirw, due to appear on 
that day, will be published two days earlier, i.e., Wednesday morn- 
ing, April 19th. All matter intended for our Correspondence” 
and article colamns should reach us by firat post on Monday 
morning, April 17th. Other news and notes should reach us some 
time during Monday, or at latest by first post on Tuesday. 

Our Advertisement Department announces that new copy and 
alterations to existing displayed advertisements should be received 
not later than to-morrow, Setarday morning (15th inst.). 

Official Notices and small prepaid advertisements can be received 
up to the morning of Tuesday, 18th inst. 


Charging for Power Energy.—We have received from 
Mr. H. Richardson, city electrical and tramways engineer to the 
Dundee Corporation, particulars of a new system of charging for 
electrical energy supplied for motive power, which he is recom- 
mending for adoption. In a report to the Tramways Committee, 
dated 27th ult, Mr. Richardson points out that power stations 
should be built primarily for the supply of power, and only secon- 
darily for lighting purposes—a view with which we are, and have 
long been, in cordial agreement. Whether this course is yet prac- 
ticable or not does not affect the question of what ought to be done. 

Mr. Richardson has apparently tackled the subject without taking 
much notice of what has been already accomplished, as he makes no 
reference to the exhaustive treatment of the question in various 
I. B. E. papere. The main feature of novelty in his proposals con- 
sists in the suggestion that the proportion of standing charges 
allotted to a consumer with а small maximum demand should be 
greater than in the case of one whose maximum demand is greater. 

In order to carry out this principle, without, however, alarming 
the consumer by a complicated system of calculation, Mr. Richardson 
has embodied the tariff resulting from his investigations in the shape 
of a set of tables, so that a consumer, knowing his maximum 
demand and his total consumption of energy, can at once ascertain 
the rate per unit at which he must pay. In this we think Mr. 
Richardson is well advised ; probably the maximum demand system 
would have succeeded far more generally than it has if this course 
had been followed in every instance! Ав a matter of fact, of course, 
it is well known that the M.D. system is dying out, owing mainly to 
the difficulty of explaining it to consumers. 

Mr. Richardson explains why it is that power consumers whose 
load factor is high are much more profitable customers than even 
tramways. We need not go into the details of his calculations; 
suffice it to say, that he makes the standing charges per annum in £ 
per Kw. (a) vary according to the formula— 


1 
GA qo y 


where b is the maximum demand in kw. It will be seen, there- 
fore, that a varies from a maximum value of £5 10s. for a small 


consumer to a minimum of £5 for the largest. Given that the run- 
ning costs per unit (including profit) are 71d in Dundee, if c — the 
total units consumed per quarter, the price per unit all round will 
obviously be— 
60 x a 
ML : + "71, in pence. 

Wé may point out that practically the same result would beattained 
by charging on the ordinary maximum demand system at prices ranging 
between 4d. and 41d. per unit for the first hour's use of the maxi- 
mum demand, and 71d. per unit for all afterwards; the initial 
price being varied according to the magnitude of the consumer's 
maximum demand. 

On the whole, we fail to see that Mr. Richardson's system exhibits 
any material improvement over existing systems. To our mind, 
the whole thing is faulty, for а motor user's maximum demand may 
oocur at any time of the day whatever, and unless it happena to 
occur at the same time as the peak loa”, it has no effect at all on 
the quantity of plant installed. When the lighting load was prac- 
tically the whole load, the maximum demand system could bs 
applied with justice ; but nowadays the conditions are altered, and 
the only system which approximately fits them is, in our opinion, 
the two-rate meter system. 


Third Rails and Trespassers.—The report is issued of 
Lieut.-Colonel Von Donop to the Board of Trade on the death of the 
girl, Elizabeth Chapman, who was killed by coming into contact with 
the “live rail on the North-Eastern Electric Railway, near Monk- 
seaton, on February 20th, as reported by us at the time. It will 
be remembered tbat the girl crossed tbe line at the point where the 
“live” rail was not protected, although there were two crossings 
close by where the rail was guarded, and in order to save а few 
yards the girl did not use the crossings that were protected. In the 
circumstances Colonel Von Donop considers that further guards of 
the live rail were not called for. 

At Birkdale, where the traffic is pressing, the Lancashire and 
Yorksbire Railway Co. have placed an effective wire guard, which 
is unclimbable, for а considerable distance in the direction of Liver- 
‘pool, and they have successfully concluded negotiations with the 
Birkdale District Council for the widening of the level crossing at 
Birkdale over the electric railway from 28 ft. to 36 ft. At Fresh- 
field, on the same line, a footbridge has been erected, and one is in 
contemplation for Ainsdale, so that the public are being safeguarded 
at all points. It seems that nothing but a deliberate act of trespass 
can now endanger the passenger, while, with regard to tho gervice 
generally, the new electric trains are running to time, and the speed 
and punctuality on the electrified line are greatly appreciated. 

At the Southport Police court on Monday the magistrates 
had before them Luke Howard (Hart Street), Ernest Walmsley 
(Kensington Road), and James Riding (Newton Street), for tree- 
passing on the Lancashire and Yorkshire Electric Railway. Defen- 
dants pleaded guilty. Mr. Daniel, solicitor for the company, 
atated that on the let inst. the defendants crossed the post and 
rail fenced between Southport and Crossene, and crossed the electric 
line to Chadwick’s Field. There was very great danger from the 
public crossing the line on account of the exposed live“ rail. Ву 
the defendanta’ example other people were doing the same thing, 
and on Saturday the company's officer had seen children crossing 
theline. Notices were posted as required by the company's Act, 
and defendants were liable to а penalty of 40s The Chairman 
(Mr. T. O. Chinning) pointed out the danger of crossing the electric 
line, and said the Bench would not deal as leniently with future 
cases. Each defendant was fined 55. and costs. 


Tube Railway Fatality.—On Monday last week a 
porter employed at the Great Northern and City Railway Station 
at Highbury, met his death while at workon the metals. Asatrain 
approached from Moorgate he тап along the eide of the line 
with his pail, and stc pping leaned with his back against the concave 
wall. After the train bad passed he was found in a doubled-up 
position dead. The medical evidence showed that there was no 
indication of electric action, death being due to extensive fracture of 
the base of the skull. There was stated to be 2 ft. 6 in. clear space 
between the metals and the wall, and the station-master said he 
considered 1 ft. 11 in. with a concave wall behind a sufficient space 
in which to lean safely. He said that wcrk was only done while 
the staff was present and traffic running, between 5.49 a.m. and 
11.20 p.m., after which all the stations were closed. A juror 
suggested that such dangerous work should be done either before 
the traffic bezan or after it ceased. 

The jury, in returning a verdict of accidental death, recom- 
mended that the directors should, if potsible, devise and adopt 
means calculated to prevent similar mihape in the future. 


Discriminating Relays and Cut-outs.—We have 
received a letter from Mr. C. Dudding, of Cape Town, South Africa, 
consisting mainly of warm eulogy of Mr. Andrews, whose blushes 


^ we will spare, as the matter has no particular bearing upon the 


recent controversy. We may, however, extract the following аз а 
useful contribution to the debate :—'' In the years I have worked 
with Mr. Andrews's devices, both at Home and out here, on direct 
and alternating circuite, I have practically never know them to 
fail." 


Appeal Dismissed.—The Court yesterday morning 
dismissed the appeal of the plaintiffs’ in the case of the Patent 
Exploitation, Ltd., v. American Electrical Novelty, &c., Co., Ltd. 
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Telephone Exchange Fire.—On Tuesday Dr. F. J. 
Waldo resumed the inquiry into the causes of the fires at Mansion 
House Chambers and Oxford Court. According to the Times, Mr. 
O. B. Olay, metropolitan superintendent of the National Telephone 
Oo., stated that the fire originated on the District Railway at West- 
minster Bridge Station. They had had some cables along the rail- 
way for many years. The cables had been taken from their position, 
and were to have been permanently placed along the front of the 
platform and covered in. This work had not been completed, and 
the metal cable cover appeared to have been left touching the cables 
and the live rall. When the current was turned on, it thus got 
to the telephone cables. The 520-volt current could not have got to 
the subscribers’ instruments, because the wires would not bear 
the pressure. The Telephone Co. were not responsible. He 
had never heard of a case in which a telephone subscriber using 
his instrument was injured through a high-pressure current on the 
wire. Oross-examined, he admitted that other modern exchanges 
were better protected against high-pressure currents, but the pro- 
tective heat coils were not put into exchanges likely to be removed. 
He bad received shocks while using t£slephones. Mr. H. L. Dixon, 
inspector of overhead wires in the City of London, gave evidence 
as to the effect of shocks through telephones. Mr. W. E. Hanson, 
constructing engineer to the Underground Electric Railways Co. of 
London, Ltd., stated that he found a metal trough lying across the 
“live” rail where the telephone cables had been lying. He did 
not know how the metal trough got there. It would be the work- 
men’s duty to clear the line. Mr. S. B. Fortenbaugh, electrical 
engineer, also gave evidence, and the inquiry was adjourned for a 


Fatality at Islington.—The Islington Lighting Com- 


mittee reported on Wednesday that on Friday, the 7th inst., at or 
about 10.50 p.m., Mr. B. M. Ooxeter, senior shift engineer, was 
killed while carrying out his duties at the electric lighting station. 
“There were no actual witnesses to the accident, bat Mr. Coxeter 
was found lying near one of the rectifiers, and it is presumed that he 
received а shock from the macbine while making the customary 
adjustments. Every effort was made to restore consciousness to the 
deceased under the supervision of Dr. White, and artificial respira- 
tion was attempted for two houre, but without success." 

The inquest was held on Tuesday afternoon. The evidence 
showed that Coxeter was found lying on the floor shaking violently. 
Artificial respiration was used, but deceased expired almost at once. 
He had hold of a key used for the rectifiers when found. Dr. Dace 
said that he found that the palm of the right band was blistered, 


whilst there were also blisters on the chest and abdomen, caused by 


electricity.— Mr. Albert Gay, consulting and chief electrical engineer, 
said that the deceased, who wasa most competent engineer, had been 
employed at the Eden Grove station for eight years, and he had 


great confidence in him. It was most difficult to explain what did 


happen, but he assumed that he was doing something to the 
brushes. Deceased would use а key for this work, and he having 
& blister in the palm of the hand, it might be that he did 
not grasp the handle of the key, which was insulated, and that а 
sudden slip of tbe hand brought it down to that portion which was 
alive. It was not possible to have the whole of the key covered, 
owing to the kind of operation that was necessary. It was 
possible that the deceased might have slipped, or that a tem- 
porary loss of memory caused bim to make a mistake. Deceased 
was а most technical officer, therefore fully alive to the 
dangers of the work. The work that he was doing, he would 
perhaps do several times ina day. The current was from 1,500 to 
2,000 volts. Unless he slipped, or his hand slipped down to the 
live portion of the key, to him the work would not be dangerous. It 
bad not been their rule to use gloves at this particular work, 
because the handle of the key was insulated, but he now had 


to admit, after this accident, that, had gloves been used, the 


accident would not have occurred. He should, for protection in 
future, see that to prevent the hand slipping to the live portions, 
an ebonite disk was fitted to the handle which would be made larger 
so that it would be a kind of a shield. He examined the key after- 
wards and found that it was not broken.—By H.M. Inspector: The 
key that was used was one that bad always been considered the 
proper key to use, and it was made specially for the purpose. It was 
not before thought necessary to use the gloves. Gloves were usual 
when high tension currents were used. The Coroner said he took it 


that Witness was of opinion that this was purely an accident. Mr. Gay 


said tbat was so. This work had been done thousands of times with- 
out an accident. The Coroner said it seemed that there was no doubt 
the accident took place when deceased was attending to the brushes 
of the rectifier, owing to his hand slipping. This was (һе first death 
from an electric shock that they had had at the works. The whole 
staff were insured. The Coroner supposed that this was a case that 
came under the Workmen's Compensation Act. Mr. Bramell said 
there was a difficulty, for deceased was not a workman. Mr. 
Lithgow was of opinion that the case was clearly one that came 
within the Workmen’s Oompensation Act. The jury returned a 
verdict of “ Accidental Death.” f 


Institution and Lecture Notes.— On Sth inst. Mr. 
W. Н. Whitehouse, M. I. E. E., read a paper before the members of 
the Birmingham and District Electric Olub on Lightning Con- 
ductors.” The author referred to Sir W. Preece's statement before 
the Institution of Electrical Engineers in 1889, that in 1872 19 per 
cent. of the telegraph instruments were damaged by lightning. In 
the year 1889 the number damaged was only 1'3 per cent., this 
result being due to the employment of an ordinary galvanised No. 4 
iron wire down each pole. The lecturer then proceeded to describe 
the phenomenon of the lightning discharge, forked, sheet, globular, 
and St. Elmos fire, thunder, &c. The work of Franklin at Phila- 


^ phones, Past and Present.” 


delphia, and M. Dalibard at Marly-la-Villa, was mentioned in 
proving the identity of lightning with ordinary frictional or static 
electricity as shown by the action of the Leyden jars, electroscopes, 
бс. Mr. Whitehouse referred to the difference of opinion as to the 
relative merits of points or knobs on the top of a conductor, which 
gave rise to such heated discussion in the reign of George IIT. 
During the past 20 years, owing to increased knowledge of electrical 
science, the theory of lightning has been entirely changed. The 
discharge being alternating, of high frequency (and not, as formerly 
supposed, direct), the laws of ohmic resistance do not apply, 
hence the superiority of copper over iron no longer exists. Atten- 
tion was then drawn to the papers read by Sir Oliver Lodge. The 
lecturer in concluding gave a summary of what he deemed (in our 
present knowledge of the subject) to be the essentials of a proper 
system: of lightning conductors. Through the kindness of Mr. A. 
Hands (G. W. Grey & Sons, Leadenhall Street, London,) the paper 
was illustrated by a number of photo slides of charches and buildings 
damaged by lightning. 

On Saturday the members of the Huddersfield Branch of the 


-National Engineering Society listened to a lecture by Mr. Arthur 


Hollingworth, of the Corporation electric department, on Tele- 


At a meeting of the Newcastle Association of Students of the In- 
* itation of Civil Engineers, Mr. Wilfrid Hill delivered a leoture on 
“The Electrical Equipment of Workshops-and Shipyards.” Mr. 
Gerald Stoney presided, 

The following are among the lecture arrangements at the Royal 
Institution after Easter:—Prof. Sir James Dewar, three lectures 
on "Flame"; Prof. J. A. Fleming, three lectures on " Electro- 
magnetic Waves" (the Tyndall lectures). 

Last Friday, at the Royal Institution, a lecture was delivered by 
Mr. Alfred Mosely, C.M.G., on American Industry.” 

A large number of members of the Junior Institution of Engineers 
visited the Willesden power house of the North Metropolitan Elec- 
tric Power Supply Co. at Taylor’s Lane on Thursday evening, April 
6th. In the unavoidable absence of the engineer, Mr. E. T. Ruthven 
Murray, they were conducted round by the station superintendent, 
Mr. F. D. Napier, and his assistants. The Vice-Chairman of the 
Institution, Mr. Adam Hunter, at the conclusion of the visit, 
expressed the acknowledgements of the members for the arrange- 
ments that had been made for their reception. 

Atthe Royal Society meeting held yesterday afternoon, the follow- 
ing papers were read : —By Dr. J. A. Harker “ On a New Type of 
Electric Furnace; with а Re-determination of the Melting-point 
of Platinum," communicated by Dr. В. T. Glazebrook, F. R. S.; and 
by Dr. P. E. Shaw, The Improved Electric Micrometer,” com- 
municated by Prof. J. H. Poynting, F.R.8. | 


Appointments Vacant, — Mains superintendent for 
Bermondsey (£170); assistant foreman for overhead line work at 
Blackburn (308); shift engineer (358), and two switchboard 
attendants (25-.), for Finchley; jointer for Elland; lecturer on 
electrical engineering (£160) for Hull Municipal Technical Schoo! ; 
additional assistants are wanted for the Electrical Engineering 
Department at the City and Guilds College, Exhibition Road. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
ELEOTBRICAL REvinw posted as to their movements 


Central Station Engineers.—The staff at the Porte- 
mouth tramway power station, on Friday, presented a marble clock 
to Mr. W. J. VINCENT, shift engineer, on his marriage. 

The Ossett T.O. has appointed Mr. WALTER Еммотт, of Halifax, 
as engineer of the electricity undertaking which is about to be 
carried out. | 

Mr. Box, electrical engineer at Kroonstad, recently tendered his 
resignation to the T.O., and it was accepted. 

Tne Carlisle Electricity Committee has increased the salary of 
Mr. G. G. Sousrrecp, deputy electrical engineer, from £150 to 
£175 per annum. 

Mr. R. Parm, of Port Elizabeth, left England for South Africa by 
R.M.B. Saxon on April Ist. Daring his stay in this country he 
arranged contracts to the tune of £45,000, all being placed with 
British manufactürers. Some particulars of these contracts appear 
in “ Contracts Closed,” to-day. Mr. Pape hopes to have his station 
in working order by Christmas. = 


Tramway Officials.—The Southampton Tramways Com- 
mittee has recommended the appointment of Mr. Н. E. YERBURY, 
chief electrical engineer and deputy manager of the tramwaye iat 
Sheffield, as tramway manager at an annual salary of £500, rising 
by £25 а year to £600. A section of the committee is in favour of 
the appointment being given to the Southampton electrical engineer 
аз & dual office. 

The King's Norton U.D.C. bas decided to grant £350 to Mr. 
А. W. Cross for special and extra services rendered in connection 
with the electric tramway undertaking. 

The Liverpool T.C., on April 5th, granted the following increases 
of salary :—Mr. Снав. W. MALLINS, tramway traffic superintendent, 
from £400 to £500 per annum; Mr. C. R. BELLAMY, general 
mansger of the tramways, from £1,200 to £1,400 per annum ; and 
Mr. A. OLOUGBE, resident electrical engineer, from £800 to £900 a 
year. 
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On the recommendation of the Tramways Committee, the Porta- 
mouth T.C. has decided that the salary of Mr. V. G. LImORI. the 
resident engineer at the power station, be increased from £250 to 
£300 per anpum forthwitb, and then to £4CO per annum by four 
annual instalments of £25 each. The salary of the traffic super- 
intendent, Mr. W. Момровр, is to: be increased from £156 to £165 
per annum, and then to £175 by two annual instalments of £5 each. 

The circumstances under which Mr. JAMES DALBYMPLE, general 
manager of the Glasgow Corporation Tramways (reported in last 
week's Review), has gone to Chicago are somewhat unique. On 
Thursday morning last week, the Lord Provost of the city received 
a cablegram as follows :—*'' Chicago, the first great city in America, 
following the lead of Glasgow, declares for municipalisation of 
street cars by 25 000 majority. Will you give the manager of your 
municipal tramways а vacation of 30 days to visit Cbicago to confer 
with me? All expenses, first-class travelling and hotel bills will be 
paid by me. Answer.—Edward F. Dunn." A meeting of the Tram- 
ways Committee of the T.C. was called, and in the afternoon the 
Corporation granted Mr. l'alrymple the desired leave of absence. 


General.-—The third annual dinner of the Northampton 
Institute day students was. held at Anderton's Hotel, Fleet Street, 
on Thursday, April 6th. The chair was occupied by Mr. G. Van 
Vestraut, and among others of the staff present were Dr. R. Mulli- 
neux Walmsley, Dr. О. V. Drysdale, and Mr. О. E. Larard. A good 
musical programme was rendered by the studente and staff. 

The first award of the Jchn Fritz Medal, which was established 
by the professional associates and friends of John Frits, of Beth- 
lehem, Pennsylvania, U.8.A., on August 21st 1902, his eightieth 
birthday,to perpetuate the momory of bis achievements in industrial 

ogress, has been awarded to Lord Kelvin. This award was made 

y а board selected for the purpose from the membersbip of the 
American Society of Civil Engineers, the American Institute of 
Mining Engineers, the American Society of Mechanical Engineers, 
and the members of the American Institute of Electrical Engineers. 
The medal is of gold, of the value of about $100, and with it is pre- 
sented a certificate of the award. The medal was awarded to Lord 
Kelvin for Cable Telegraphy and other General Scientific Achieve- 
ments.” 

It is announced that Lord Kelvin’s condition continues to im- 
prove. It is expected that he will be able to leave his bed in about 
a fortnight's time. 

On April 9th, in Vienna, Mr. Атғвер JaRay, a director of Frar k 
Suter & Oo., Ltd., was married to Miss Fanny Hirsch. 

Science says that Prof. L. C. HRD T, assistant professor of elec- 
trical engineering at McGill University, has been awarded the 
honorary title of Officier d'Académie by the French Government. 

The transfer of the business of the British Schuckort Electric 
Co., Ltd., to Mesers. Siemens Bros. & Co, Ltd., London, being now 
complete, Mr. ARTHUR JAcos, M. I. E. E., late general manager, has 
entered the service of the latter company. Further communica- 
tions should be addressed York Mansions, York Street, Westminster, 
London, 8.W. 

Mr. F. A. GLOVBR, managing director of F. A. Glover & Co., Ltd., 
is to be married on Thursday, 20thinet. As the whole staff and 
employés are to have « holiday on that day, the ‹ сев and works 
will be closed. 

Mr. J. Вивтвлм Grszons, A.M I. E. E., representative of the 
Oriental Telephone and Electric Oo., arrived in Colombo on March 
14th on his way to Singapore. He is taking charge of the recon- 
struction of the telephone system in the Straits, where the cables 
have to be laid anew underground. 


Obituary.— EpwIix THOMAS Truman.—By the death of 
Mr. E. T. Truman, at the advanced age of 86,4 remarkable cha- 


racter has been removed from the world. Probably, however, very - 


few of the electrical profession were aware of even the existence of 
Buch а personality ; much lese, indeed, of the services which he 
rendered to the cause of submarine telegrsphy. 16 is, perhaps, not 
too much to say, that no person bad such an intimate knowledge of 
the properties of gutta-percba, or, in the early days of the intro- 
duction of that material, did so much to make its remarkable 
qualities of such value to dentistry and electrical science as Mr. 
Truman. In a somewhat casual way, many years ago, the services 
which he had rendered in making tbe use of gutta-percha possible 
for the insulatíon of the cores of submarine cables were mentioned 
at & public dinner, and subsequently a long letter appeared in the 
Times pointing out Mr. Truman's great services in regard to the use 
of the material. A skilful mechanician, Mr. Truman for many 
years continued experimenting and designing machinery for per- 
fecting the system of covering copper wires with gutta-percba, and 
for obtaining the latter in a highly purified state; he also aimed at 
reducing the specific inductive capacity of the material, with 
considerable success. It may be questioned, however, whether his 
processes did not err on the side of unnecessary refinement, which 
considerably discounted their practical value. Of a reserved, if not 
of a suspicious, nature in regard to his dealings with commercial 
men, he hesitated to place his really valuable work at the disposal 
of those who could have advanced bis intereste, with the result 
that the work was practically lost to the world. Mr. Truman was 
the autbor of a number of patents of considerable value. Had not 
the introduction of paper insulation practically sealed the fate of 
gutta-percha as a material for covering underground wires, it is 
probable that more might have been heard and known of Mr. 
Truman’s work, especially in regard to his processes for the pre- 
servation of the material by means of black lead. 

We regret having to record the death of Mr. Jonx VERITY, which 
occurred on 6th inst. at Hailey, Wallingford, at the age of 41 
years. 


NEW COMPANIES REGISTERED. 


Yorkshire (West Riding) Electric Tramways Co., Ltd. 
(84,167).--This company was registered on April 5th, with a capital of 4600, 000 
in £5 shares (70, preference), to adopt agreements (1) with the Yorkshire 
Electric Tramways Construction Syndicate, Ltd., and the Wakefield and Dis- 
trict Light Railway Co., and (2) with Dick Kerr & Co., Ltd., and the Yorkshire 
Electric Tramways Construction Syndicate, Ltd., to construct, lay down, equip, 
work, and maintain the tramways authorised by the Wakefield and District 
Light 5 Order, 1901, the Wakefleld and District Light Railways (Exten- 
sions) Order, 1902, and the West Riding Tramways Act, 1904, or any other tram- 
ways and light or other railways in Great Britain, and to carry on the business 
of tramway and railway proprietors, engineers, electricians, contractors, manu- 
facturers of rolling stock and vehicles, suppliers of electricity, &c. The first 
subscribers (esoh with one share) are:—W. H. Brivkworth, 24, Rectory Road, 
Church Hill, Walthamstow, manager; J. V. Marshall, 96, Talbot Road, Bays- 
water, manager: J. N. Goldring, 52, Warrington Crescent, W., member of 
the Stock Exchange; W. J. Forrest, clyde House, Avenue Road, Wandsworth, 
clerk; J. A. Faller, 50, Chatterton Road, Finsbury Park, N., clerk; J. A. Chap- 
man, 78, Algernon Road, Lewisham, S. E., clerk; and Н. Brown, 68, Mac- 
kenzie Road, Beckenham; clerk. Minimum cash subscription, balf the share 
capital offered to the public. The number of directors is not less than three 
nor more than seven; the first are Н. Б. Leon, Bletchley Park. Buoks (director 
of the Anglo-American Telegraph Co.); W. B. Keen, 8, Church Court, Old 
Jewry, E. C.: G. E. Leon, 5, Throgmorton Street, E. C.; and E. Schenk, 
1, Curzon Street, W. (director of Manx Electric Railway Co.); qualification, 
£500, provided that the first directors shall not require such qualification until 
the completion of the purchase under agreement (1) and the distribution of the 
assets of the said Yorkshire Electrio Tramways Construction Syndicate, Ltd.: 
remuneration, £1,600 per annum, divisible. 


Raymond-Phillips Electric Railway and Tramway 
Equipment Co., Ltd. (84. 128).— This company was registered on April let, 
with a capital of £10,000 in £1 shares, to acquire any patents and rights 
relating to improvements in connection with overhead electric wires for railways 
and tramways and screws, in particular to acquire from T. Е. R. Phillips the 
benefit of certain existing inventions relating (1) to an improved construction of 
mechanical ear for electric trolicy wires or the like; (2) toan improved construo- 
tion of section insulator for electric trolley wires, or the like; (8) to an im- 

roved construction of splicing ear for electric trolley wires or the like; and (4) to 
mprovements in connection with screws, and to develop and turn toaccount the 
same, The first subscribers are :—W. V. M. Popham, Talbot House, 10, Arundel 
Street, W.C., consulting electrical engineer, with 100 shares; T. E. R. Phillips 
11 and 12, Finsbury Square, E.C., engineer, one share; H. H. F, Collinge, 19, 
Church Street, Isleworth, gentleman, 100 shares; Mejor E. Christophers, 16, 
Regent Street, S.W., one share; G. Е. Townley, 265, High Street, Acton, gentle- 
man, 15 shares; G. A. Dwelley, 41, Acton Lane, Harlesden, N.W., gentleman ; 
and A. J. Burrell, 19, Berkley Road, Gravesend, gentleman, 10 shares. Mini- 
mum cash subscription, . T. E. кашы is the first director; 
qualification, £50; remuneration as fixed by the company." 


Richardson Electrical Co., Ltd. (84 179).— This company 
was registered on April 6th, with a capital of £2,600 in £1 shares (1,000 pre- 
ference) to carry on the business of electrical, gas and mechanical engineers, 
electricians, suppliers of electricity, and gas for light, heat, motive power or 
other purposes, manufacturers of and dealers in all apparatus used in the 
generation, distribution, supply, accumulation and employment of electricity 
and gas, &c., and to adopt an agreement with C. P. Richardson and E. H. Walker. 
The first subscribers (each with one ordinary share) are :—P. C. P. Richardson, 
811, Goldhawk Road, W., electrical engineer; F. G, 8. Ham, 18, Grosvenor 
Road, Westminster, mechanical engineer; C. M. Samson, 18, Grosvenor Road, 
Westminster, engineer; E. H. Walker, Glenhaven, Elstree, Hants, decorative 
artist; C. Clark, 33, Whitbread Road, Brockley, secretary; W. Н. Beal, 68, 
Castle Buildings, Palace Street, Buckingham Gate, clerk; and E. H. Bence, 19, 
Rosevine Road, Wimbledon, 8.W., engineer. No initial public issue. The 
number of directors is not to be less than two nor more than five; the first are 
Р. C. P. Richardson, E. H. Walker, Е. G. B. Ham and C. M. Samson; qualifioa- 
tion, £100, Registered office, 16, Dorset Street, Baker Street, W, 


Oldbury Steel Conduits, Ltd. (84,113).— This company was 
registered on March 81st, with a capital of £8,000 in £1 shares, to carry on the. 
business of manufacturers of and dealers in electric conduit tubes, fittings and 
appliances, iron, steel, brass, copper, metal and composition tubes, makers, 
engineers, rinelters, metal converters, founders, screw, bolt and nut manu- 
facturers, electric engineers, contractors for electric light, heat and power, and 
for telegraph and tei phone installations, &c, The first subscribers (each with 
one sbarc) are :—W. W. Hackett, 151, Vicarage Road, Langley, engineer; W. О, 
Lennard, 133, Bromford Lane, West Bromwich, clerk; W. Н. Hutchinson, 16, 
Bt. Mark's Street, Ladywood, Birmingham, manager; J. Sutton, 26, Whitehall 
Road, Handsworth, Birmingham, manager; F. Sutton, 50, Hamstead Road, 
Handsworth, Birmingham, clerk; Clara Sutton, 36, Whitehall Road, Hands- 
worth, Birmingham, clerk; and A. L. Preece, 230, Burbury Street, Lozells, 
Birmingham, wood engraver. No initial public issue. The first directors are 
not named. Registered office, Birchtield Lane, Oldbury, Worcestershire. 


Edinburgh Suburban Electric Tramways Syndicate, Ltd. 
(5,833).— This company was registered on April 8rd, with a capital of £10,000 in 
£1 shares, to construct, lease or otherwise acquire, equip, maintain and work 
by electricity, steam, horse or other power, tramways between any part of Edin- 
burgh or Leith, and any places within the counties of Midlothian, Fast Lothian 
and West Lothian, and to carry on in all its branches the business of tramway, 
railway, omnibus, carriage and van proprietors, carriers of passengers and 
Ee The first subscribers (each with one share) are :—R. Allan, 10, Minto 

treet, Edinburgh, merchant; G. Thornton, Grange Park, Dick Place, Edin- 
burgh, manufacturer; В. Hamilton, Trinity Lodge, Edinburgh, iron merchant; 
J. Brit, Warriston House, Edinburgh, contractor; T. Geddes, 18, Mortonhall 
Road, Edinburgh, gentleman; R. Portheiin, 28, Victoria Strect, London, 8.W., 
electrical engineer; and G. Barbour Turnbull, Kilrasock, Blackford Avenue, 
Edinburgh, stockbroker. The number of directors is to be five; the first are 
not named; qualification, £1C0. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Premier Electric Lamp Co., Ltd., Huyton Quarry (66,327).— 
An agreement, dated January 27th, 1905, extending time for payment of deben- 
tures for £12,500, and varying rate of interest thereon, has been registered. 
Property charved: The company's undertaking and property, present and future. 
No trustees, Party to agreement on behalf of debenture holders: T. Griffiths. 


Liandudno and Colwyn Bay Electric Traction Co., Ltd.— 
Particulars of £60,000 debentures, created by resolution of February 24th, 1906, 
have been filed, pursuant to Sec. 14 (4) of the Companies’ Act, 1900. Property 
charged: The whole of the company’s undertaking and property. No trustees. 


Newcastle-upon-Tyne Electric Supply Co., Ltd. (27,997).— 
This company’s annual return was filed on March 23rd, when the entire nominal 
capital of £750,000 in 75,000 preference and 75,000 ordinary shares of £5 each 
had been taken up. £6 per share has been called up on 64,241 preference and 
67,029 ordinary shares, and £656,050 has been received, leaving 4300 in arrears, 
£93,650 is considered as paid on 10,759 preference and 7,971 ordinary, Mortgages 
and charges: £250,000. 


Smithfield Markets Electric Supply Co., Ltd. (53,354).— 
This company's annual return wus filed on March 2nd, when 12,000 shares had 


been taken up out of a nominal capital of £100,000 in 20,000 shares of £5 each, 
£00,000 has been received. Mortgages and charges: £58,000. 
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Notting Hill Electric Lighting Co., Ltd. (25,921).—This 
company's annual return was filed on March 28rd, when 10,852 ordinary, 2,998 
preference, and 550 founders’ shares had been taken up out of а nominal capital 
of £200,000 in 16,452 ordinary, 2,998 preference, and 550 founders’ shares of £10 
each. £10 per share has been called up, and £144,000 has been received. Mort- 
gages and charges: £64,000. Mortgages and charges guaranteed jointly by this 
company and the Kensington and Kuightsbridge Eleotrio Lighting 4 Ltd. 
(issued under powers of the Kensington and Notting Hill Electric Lighting 
Companies’ Act, 1899): £152,600. 


Stanley Electric Carriage Co., Ltd., London (83,297).— 
26,000 6 per cent. debentures, created and dated January 2314, 1905, charged on 
the company's undertaking and property, present and future, including uncalled 
capital, have been registered. No trustees. Holder: Major-General E. H. 
Sartorias, K.C.B., Old Swan House, Chelsea. 


Electrical Bleaching Co. (1904), Ltd. (81,614).— Issue, on 
March 17th, of £2,000 debentures, part of series created December 21st, 1904, 
to secure £14,000, charged on the company's undertaking and property, present 
and future, except uncalled capital. No trustees; but title deeds of the com- 
раз property are lodged with a safe deposit company, in the joint names of 

. R. B. Lindsell (nominee of the board) and J. H. Hayes (nominee of the 
debenture-holders). Previously issued of same series: £12,000. 


Light Cure and Eleetro-therapeutic Institute, Ltd. (78,946). 
—Issue, on March 9th, of £5.0 debentures, part of series created December 
165th, 1904, to secure £1,500, charged on the company's property, present and 
future, including uncalled capital. No trustees. No previous issue of same 
series. 


Westminster Electric Supply Corporation, Ltd. (27,061).— 
This company’s annual return was filed on March 16th, when 110,000 ordinary 
and 98,151 preference shares had been taken up and paid for in full out of a 
nominal capital of £800,000 in 110,000 ordinary and 50,000 preference shares of 
£6 each. Mortgages and charges: £250,000. 


Telegraph Construction and Maintenance Co., Ltd. (1,147 0). 
—This company’s annual return was filed on Maroh 98rd, when the entire 
capital of £448,200 in 37,850 shares of £12 each had been taken up and paid for 
in full. No mortgages or charges. 


St. James's and Pall Mall Electric Light Co., Ltd. (26 015). 
This company's annual return was filed on March 15th, when the entire ca 
of £300,000 in 40,000 ordinary and 20,000 preference shares of £6 each had been 
taken up. £5 per share has been called up on 89,650 ordinary and 20,000 pre- 
ference shares, resulting in the receipt of £298,250. 21,750 is considered as paid 
on 360 shares. Mortgages and charges: £150,000 34 per cent. debenture stook 
and £168,488 4 per cent. guaranteed debenture stock of the Central Electric 
Supply Co. being half the total loan capital. 


Newcastle and District Electric Lighting Co., Ltd. (28 022). 
—'This company's annual return was filed on March 14th, when 29,750 shares 
had been taken up out of a nominal capital of £300,000 in 80,000 shares of £10 
each. £9 per share has been called up on £0,000 and £5 per share on 9,750, and 
pipe has been received, leaving £101 in arrears. Mortgages and charges: 

‚085. - 


Northwich Electric Supply Co., Ltd. (46,958).—This com- 
pany's annual return was filed on March löth, when 8,629 shares had been 
taken up out of a nominal capital of £25,000 in 5.000 shares of £6 each. £6 per 
sbare bas been called up, resulting in the receipt of £18,145. Mortgages and 
charges: £11,000, 


Northampton Electric Light and Power Co., Ltd. (28,640). 


—This company's annual return was filed on March 18th, when 10 “А” and 
60,284 ' B shares had been taken up out of a nominal capital of £100,000 in 10 
"A" and 99,990 “B” sbares of EI each. £1 per share has been called up, 
resulting in the receipt of £59,060. £1,234 remains in arresrs. Mortgages and 
charges: £41,600. 


CITY NOTER. 


Kalgoorlie Electric Tramways, Ltd. 


Tux report for 1904 shows that the operating profit for the second 
half of the year was £9,194. Some parta of the system, it is stated, 
were not completed until a few weeks ago. The cars hitherto in ute 
bave proved quite insufficient to cope with the increasing traffic, and 
more cars and trailers have been ordered. It has also been neces- 


вату to give orders for duplication of portions of the track. Up to 


the present time electrical energy has been supplied under an agree- 
ment with the Kalgoorlie Electric Power and Lighting Corporation, 
the tramways company having tbe right to terminate the agreement 
in March, 1967. The price paid to the power company has been 4d. per 
electrical unit, and although this price may not have been excessive 
before the Government water supply was in operation, it is now 
altogether prohibitive. Negotiations with the Kalgoorlie Power Oo. 
have been carried on for some months past with a view to a material 
reduction in the price of power. The directors are advised that if 
the company instals its own plant, power can be obtained at 
2d. per unit, and if no satisfactory arrangement can b3 made 
with the Kalgoorlie Power Co., this course will be adopted. 


Barcelona Tramways Co. 


Tun traffic receipts for 1904 show an increase over 1903 of £15,400, 
and the working expenses an Increase of £1,333. The proportion 
of working expenses to receipts was in 1903 59:57 per cent., and in 
1904 53°49 per cent. The changes in the local administration have 
undoubtedly conduced to the great improvement. Some of the 
reforms introduced could not take effect during the first three 
months of that year, as is evidenced by the increases in the traffics 
during the first quarter of 1905, amounting to £4,621 for Barcelona 
and £556 for Ensanche. The balance at the credit of revenue 
account for 1904, after adding £3,940 received from the Ensanche 
Oo. and the £1,501 from the previous account, is £46,232. Of this 
aum the interest and sinking funds of the debentures and of the 
debenture stock have absorbed £10,600, interest on loans £723, and 
the dividend on the preference shares £5,000. The directors have 
placed a further sum of £10,020 to renewal fund, raising that fund 
to 417,000, and they now recommend the payment of a dividend on 


the ordinary shares at the rate of 6 per cent. per annum (12s. per 
share), free of income«tax, and that £2,527 be carried forward to 
next account. The results of the working of the Ensanche Co. 
covered the full interest of 5 per cent. per annum on the mo 

debt due to this company, and left а surplus of £698, which, in 
accordance with the terms of the working agreement, was applied 
in reduction of the capital amount of the mortgage. The total 
received from the Ensanche on revenue account, including the 
directors’ fees surrendered, and interest, amounted to £3,940. 


Potteries Electric Traction Co. 


Мв. G. F. M. Conxwarrus-Wrer presided at the annual meeting 
held at Hamilton House on Tuesday. In moving the adoption of 
the report (see ExecraicaL Review, April 7th, р. 581), he said that 
the accounts were exceedingly satisfactory. The directors recom- 
mended the payment of the same dividend, placing £500 more to 
depreciation and reserve, and carrying forward #470; that was in 
spite of the fact that they had had to pay interest on £25,000 more 
debentures, and that there were unavoidable increases in certain 
items of expenditure. The mileage had increased by 1$ miles, 
making 30:68 miles. The power and running expenses bad increased 
by £1,173; repairs and maintenance by £1,558, chiefly spent on 
permanent way and overhead equipment. There was also an 
increase in administration and general charges, £800 more being 
paid for rates and increase in insurance. At the last meeting he 
said that they had entered into a mutual arrangement with other 
associated companies to deal with the matter of insurance. Unfortu- 
nately, the first year, 1903, resulted in а considerable call having to 
be made owing to several expensive accidents on other systems. 


This company’s proportion was not arrived at until the middle of 


1904, and consequently it had to be debited to the 1904 accounts. 
A call had been made on the 1904 accounts also, and that had been 
included in the present statement, and would not be carried forward. 
For the additional expenditure they had run an increased car- 
mileage of 179,624. The total working expenses per car-mile were 
559d. as against 5°64d. for the previous year. The working 
expences had bien reduced from 59 per cent. to 58 per cent. There 
bad been an increase again in the parcels traffic, the number of 
parcels carried being 209,633, and the receipts had increased corre- 
spondingly. Other tramway undertakings, both municipal and 
otherwise, had taken up this important subject, and the Potteries 
Co. had been the model in many instances upon which these 
systems had worked. It was to be hoped that in the near future 
it would be possible for these concerns to form some sort of com- 
bination whereby they could act as each other's agents in the 
districts they served, and so enormously increase the volume of 
business, and thus reap the profits now obtained by intermediaries. 
The carriage of heavier goods was receiving the directors’ attention, 
and application had been made to the local authorities with reference 
to the construction of sidings to facilitate such traffic, but во far un- 
successfully. They now had an application before the Board of Trade 
for powers to carry outthe work. Last year he suggested that motor- 
omnibuses would serve a useful purpose by feeding the tramways. 
This company was just about to start a service between Trentham 
and Newcastle. It was impossible to say what the results were 
likely to be. They had agreed to constract several extension lines 
this year, and might have to purchase a few more cars; for these 
and some minor matters some further capital would be required 
during the year. 
Mr. E. блвоки seconded the motion, and it was adopted. 


Indo-European Telegraph Co. 


TRE directors report that the agreements between the Postmaster- 
General, tbe Imperial German Post Office, and the company, for 
the leasing of Jand wires in this country and submarine cable wires 
between Lowestoft and the German coast, referred to in the last 
report, have been finally concluded. The lines of the company 
continue to work efficiently, and the direct Wheatstone working 
now in operation between London (Manchester and Liverpool) and 


Teheran, as well as over the company's direct wires to and from 
South Russia, and over the company's direct line for Continental 
telegrams from Berlin to and from Teheran, for the East, enables 
the traffic to be carried with à maximum of speed and accuracy. 


The retirement trust fund has been duly established, and the amounts 
voted by the shareholders have been banded over to the trustees. The com- 
pany's revenue for the year from all sources amounts to £141,401, as compared 
with £189,094 for 1903, showing an increase of £2,306. The expenses are—on 
commercial and general account £47,876. and on maintenance account £24,064; 
total, £71,980; as against £68,894 for 1903, an increase ої £8,086. The revenue 
account, therefore, shows а balance of £69,471, which is carried to profit and 
loss account, 1904. Bringing forward the balance of £16,366 from 1903, and 
deducting income-tax paid (£8,915) and the interim dividend of £10,626, there 
remains an available balance of £71,267. The directors now propose to declare 
a dividend for the six months ending December 81st, 1901, of 17s. 6d. per share 
(making with the interim dividend already paid, 6 per cent. for the year) and a 
bonus of 203. per share, both free of income-tax. They also propose to add 


. £15,000 to the equalisation of dividend fund, and to hand over a further sum of 


£5,000 to the trustees of the retirement trust fund, carrying forward £19,392 tothe 
credit of 1905. The directors do not consider it necessary on this occasion to 
re-invest for the benefit of the reserve fund the interest accrued, during 1904, 
upon the investments representing that fund, and,therefore, propose to make a 
special distribution to the shareholders from this source of £12,750, equivalent 
to 15s. per share. This distribution also will be free of income-tax. 


To the very great regret of his colleagues, Mr. W. S. Andrews 
bas resigned his seat on the board, owing to failing health, having 
served as manager and secretary, mansging director, and director, 
The company largely owes its present position to Mr. Andrews’s 
knowledge, tact, and unfailing energy, placed ungrudgingly at its 
disposal over the long period of 34 years. Sir Francis Mowatt, 
G. O. B., has joined the board in his place. 
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British Aluminium Co. which they were brought into direct competition with firms who 
were supposed to be able to cut prices In all those directions 
Тип report for 1904 shows that the profit for the year 1904, trans- they had succeeded quite as well as they had in their boiler 


ferred to appropriation account, is £55,411. From this has to be 


deducted the debit balance of £3,837 17s. 10d, brought forward 
‘from 1908 (after writing £9 per share off the ordinary shares), and 
debenture stock interest £15,000, leaving £306,573. Out of this 
£3,950 has to be set aside for the redemption, with interest, of the 
deferred commission warrants issued in 1901, leaving an available 
balance of £32,624. One-fourth of this amount, say £8,156, will be 
applied in accordance with the debentare stock supplemental trust 
deed in redeeming and cancelling £8,000 of the debenture stock, 
and out of the balance the board proposes to apply in paying on 
July let next :— 
The deferred warrants issued for arrears of dividend to December 


81st, 1902, on the A" preference shares. ЧР Re .. £10,170 
A dividend of 6 per cent. per annum on the “ A" preference shares 

for the two years, 1903-1904. .. ee e» i 25 .. £11,083 
А dividend at the rate of 7 per cent, per annum from November 

92nd, 1904, to December Bist, 1904, on the 7 per cent. prefer- 

ence shares .. ee si vi 4 se és SS T" £1,500 
A dividend of 7 per cent. for the year, 1904, upon the ordinary 

shares ee . ee ee *. oe * € £700 


and Jeave a balance of £115 to be carried forward. | 

The board pro 8 to pay off on the same date the deferred 
warrants issued in 1902 for interest on the debenture stock. 

The board last autumn submitted to the shareholders pro sals for providing 
the additional capital necessary for the development of the Loch Leven Power 
sobeme and other purposes. The capital of the company was increased to 
£500,000 by the creation of £190,000 new ordinary shares, and the board was 
empowered to issue £800,000 54 per cent. debentures to be called Loch Leven 
debentures. To facilitate the issuing of the ordinary shares, the " per cent. 
preference shareholders have accepted 4 per cent. certificates in satisfaction of 
the accumulated arrears of dividend on their shares to November 22nd last, 
The new shares, together with the Loch Leven debentures, will be offered for 
subscription frior to Jpne 80th next. 

The company's interest in the Loch Leven Power Scheme has been transferred 
to the Loch Leven Water and Electric Power Co., as that company must carry 
out the works under the terms of the Loch Leven Water Power Act. To pro- 
vide for the cost 50,000 shares of £10 each, part of its capital, will be issued. 
These will all be subscribed by this company, which will thus own the whole of 
the issued oapital of the Loch Leven Water and Electric Power Co. Plans and 
specifications for the scheme have been prepared by Messrs. Thomas Meik and 
Sons, and bave'been submitted to Sir Alexander Binnie for approval. So soon 
as this has been obtained tenders will be invited for the carrying out of the 


works. 

The extension of the Foyers Water Power was completed in December last. 
Bince then the whole of the available power there has been employed in the 
production of aluminium, the demand for which continues to expand steadily. 

The meeting is to be held on Tuesday next, 18th inet., at 
Winchester House. 


r 


Merthyr Electric Traction and Lighting Co. 


Мв. W. L. Млрави (chairman) presided on Thursday last week at 
the offices, Donington House, over the eighth ordinary general 
meeting of the above company. 

In moving the adoption of the report, which showed а sum of 
£2,301 8s. Od. available for distribution, the OxzArBMAN said that 
owing to the state of trade in the district the traffio receipts had not 
increased as they had hoped, but they hoped that with а revival of 
trade they would have a better return in the current year. The 
electric supply department was steadily improving from year to year, 
and they were laying additional mains. It was in that direction 
that they might probably expect largely increased profits for the 
company. 

Mr. à. БАТСІЛЕУЕ HUM seconded the motion, and the report 
was adopted without discussion. 

On the motion of the OHAIBMAN, seconded by Mr. Hurme, Mr. 
C. C. Tegetmeier was re-elected a director, and it was also agreed that 
the directors' remuneration for the year be fixed at £250. 


The auditors, Messrs. W. J. Kershaw & Co., were re-elected, and 


the meeting closed. 


Babcock & Wilcox. 


Tum meeting of this company was held on Tuesday at the Cannon 
Street Hotel, Mr. John Dewrance presiding. : 

The CHalnmaN, in proposing the adoption of the report, said it 
was of a very satisfactory nature. The net result was that they had 
made a profit of £289,748, to which had to be added the balance 
brought forward from the last account £26,820 less the 1,000 guineas 
which was voted last year to the directors, which made a total of 
£315,519; deducting from that the interim dividend amounting to 
£45,400 there was left a balance of £270,119 to dispose of at that 
meeting. The directors recommended that they should pay the 


3 per cent. on the preference shares and a dividend of 8 per cent. 


and a bonus of 4 per cent. on the ordinary shares, and to place 
£175,000 to the reserve fund. The profits for the past year they 
regarded as to some extent abnormal, and he hoped they would not 
always put проп them the onus of always presenting such 
а favourable report. They must not forget that this was 
an industrial company, and that while they had exception- 
ally good periods of trade, as last year had been, they must 
be prepared for meeting the very severe competition that all indus- 
trial concerns were subject to. In their particular case they bad 
the competition of the internal combustion engine and various new 
types of water-tabe boilers which were always being brought out, 
probably to imitate the success which they had made. He was pre- 
pared to say that their success was not necessarily due to the 
type of boiler they made, but was due in a great measare 
to the exceedingly successful management of the company. They 
did not confine themselves to boilers. During the last two or 
three years they had gone into quite a variety of other classes of 
work than boilers—conveyers and various accessory fittings, in 


business, and if in the future they had to meet com- 
petition, he considered there was no firm in the country better 
prepared to meet it. The board had stated in the report that, as 
some of the reserve fund now formed part of the working capital, 
they had under consideration a proposal that that should be taken 
from the reserve fund and added to the capital account. He could 
not give them the details of that scheme at the present meeting, as 
"such a proposal required a good deal of consideration. However, 

before anything conld be done, they would have to call an extra- 
ordinary meeting, and if they did that the directors would acquaint 
the shareholders with the details of the proposal. He was sorry to 
say tbat the subsidiary companies that they formed with such great 
hopes, had not participated altogether in the success that had 
attended the parent company, and they had had to help them to a 
limited extent this past year. | 

Sir Wx. ARROL, M.P., seconded the motion, and the report was 
adopted. i 

Following the re-election of the retiring directors, a resolution 
was unanimonsly agreed to voting the chairman and directors a bonus 
of 1,500 guineas for theit services. 


Metropolitan Electric Tramways Co. 


Tu» report for 1904 states that the total revenue amounted to 
£113,254, including the dividends on shares held in the North 
Metropolitan Tramways and the Harrow Road and Paddington 
Tramways, and the interest on the advanoes made to the North 
Metropolitan Electric Power Supply Co. The gross traffic receipts 
amounted to £81 843, compared with £66,973 for the previous year. 
The lines now working by electric traction were not opened until 
the second half of the year, and some of them not until December. 
The revenue account shows a surplus of £32,283. After deducting 
the full dividend on the preference shares and providing for the 
repayment to the British Electric Traction Co. of the balance due 
to them for the advance made in January, 1903, under their 
guarantee of the preference share dividend, there remains an avail- 
able balance of £3,854, which is carried forward. No ordinary 
dividend has yet been paid. The directors p to make an 
issue of ordinary shares at par to the holders of all classes of shares 
and the debenture stock in the proportion of one ordinary share in 
respect of every 10 shares or £10 debenture stock held at that date. 
The shares will be payable by instalments of 5s. on acceptance of 
allotment, 5% one month later, and 10s. two months later. The 
light railway, 44 miles in length, running along the Great North 
Road from Highgate Archway to North Finchley will be ready for 
working shortly after Easter. The two light railways connecting 
the tramways of the company with the Alexandra Palace will, it is 
hoped, be ready for working during the summer. 


Kidderminster and District Electric Lighting and 
Traction Co. 


Ма. W. L. MaApaEN, chairman, presided over the meeting of the 
above company held on Thursday last week at Doniagton House. 

The OBAIRMAN, in moving the adoption of the report, said that as 
some of them were no doubt aware, the company obtained a Light 
Railway Order authorising the construction of а light railway from 
Kidderminster to Bewdley, which was to be similar to the tramway 
now being operated between Kidderminster and Stourport. A 

ortion of the authorised line went through what was known as the 

ull Ring, and a clause was inserted in the Order that they were 
not to ran passengers through that Bull Ring, but were merely to 
use the line to transfer the cars from one portion of the line to the 
other. Such a break in the line was felt to be fatal to its success, 
but they accepted the provision at the time, as they would not have 
got the Order without it, and they һай hoped that in time they 
would induce the local authority and the Board of Trade to release 
them from that condition. They had since made many attempts 
to convince the Town Council that, in the public interest no less 
than in the financial interest of the line, the omission of the con- 
dition was desirable, but they had not been successful. Conse- 
quently they bad had to intimate to the local authority that it was 
not their intention to ask tbe Board of Trade for any extension of 
time. He thought it was а matter for regret that they were bound 
to adopt this course, both for the pablic and the company. 
The question of the expense which was incurred in 
the promotion of the Order had received the careful 
consideration of the directors, and they might probably deem it 
desirable to put it to & suspense account, and wipe it out over a 
reasonable term of years. The only other matter to mention was 
that since the date of the accounts they had made satisfactory 
arrangements with the British Electric Traction Co., by which that 
company had taken up £27,500 in 44 per cent. debenture stock at 
par. This had enabled the company to settle certain liabilities, and 
left them for the time being in fairly easy financial circumstances. 
The Great Western Railway Oo. had commenced to run motor-cars 
between Kidderminster and Stourport, but they did not apprehend 
that their traffics would be permanently affected by such com- 
petition. | 

Mr ARNOLD seconded the motion, which was adopted. 

ps retiring director (Sir E. Spencer) and the auditors were 
re- elected. 


— — — — — r 
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Calcutta Tramways Co. 


Tun company’s meeting was held on Tuesday at the office, 1, Queen 
Victoria Btreet, Mr. E. C. Morgan presiding. 

In proposing the adoption of the report, the OHarBwAN said that 
the capita] expenditure in the past year had amounted to £56,079. 
The proportion of expenditure to income had remained almost 
exactly the same as during the year 1903, t.e., 50 per cent., a result 
which he thought they would agree was not unsatisfactory. They 
bad run about 80,000 more miles during the year, but the running 
had been more scientifically adjusted, во that the earnings per mile 
run had increased by about fd. per mile. On the other hand, the 
running of thick services at the busy hours had naturally required 
the employment of more motormen, conductors and other members 
of the staff, so that the expenses per car-mile were also higher by 
4d. per mile, but the actual gain had been 1d. per car-mile, and the 
greater conveniences offered to their business customers tended to 
increase their number. Evidence of that was given in the substantial 
improvement shown by the traffios during the present year, which, 
for the three montbs just ended show an increase over the same period 
last year, without the addition of any route mileage, of about £4,000. 
Since the beginnirg of this year an agreement bad been signed with 
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the Howrah Municipality for the construction of а system of lines - 


in tbat important district. It would probably be some little time 
before the necessary preliminaries which were required before they 
could actually break grcuad, could be completed, but they had 
everything in readiness, and no time would be lost when all the 
formalities had been complied with. They were also just com- 
pleting an agreement with the Municipality of Barnagore to con- 
struct a line into that northern suburb, and negotiations were well 
advanced for the extension to the south through Alipore to Bebala. 
With all this work ahead of them it was necessary to make farther 
provision of capital, and with that object a further issue of 35,000 
shares was made Jast month. As this capital would not become 
dividend earning for some time, it was deemed advisable that it 
sbculd not rank with the existing capital until January lst, 1907, 
and meantime should carry interest at 5 per cent. per annum. With 


. the exception of a few sbares the new issue, which was offered 


to shareholders at par, in the proportion of one share 
for every three old shares held, bad been readily applied for, 
so that they were now provided, as far as they could 
see, with ample fands to carry out the work now.in sight. They 
proposed to add a further sum of £8,442 83, out cf the year's profits 
to the depreciation fund, wbicb, with the sum of £6,557 128. pre- 
mium on the sale of the surplus shares of the previous issue, made a 
total contribution of £15,000 for the year, and brought the amount 
of that fund to £42,792 198. 1d. It was extremely satisfactory to 


the directors to be able to make that recommendation, whilst at 


the same time paying adividend at an enhanced rate: It gave tbe 
directors much pleasure once more to record their appreciation of 
the work done by their staff in Calcutta. Mr. Wells, who was 
present at the last annual general meeting, had now returned to 
Calcutta and resumed charge from Mr. Pfeiffer, who acted most 
efficiently during Mr. Ме] absence in England. Thanks to the 
tact and ability displayed by thoee gentlemen, the relations of the 
company with the municipality and the public continued to be of 
the most friendly character, and the greatest confidence was now 
felt in Calcutta, that any work undertaken by the company would be 
carried ont in the most complete and satisfactory manner. 

Sir Howanp Vincext, M.P., seconded the motion, and the report 
was adopted. 


Cuba Submarine Telegraph Co. 


Тнв directors report for the half-year ended December 31st, says 
that the total receipts were £13,385, while the expenses amounted 
to £8,369, leaving a balance of £5,446, to which has to be added 
£4,647 brought forward from last abcount, giving a total of £10,093 
to be desit with. The dividend on the preference ebares will 


absorb £3,900, and leave £7,(9J, out of which the directors recom- 


mend the payment of a dividerd at the rate of 5 per cent. per 
annum on the ordinary shares, the balance, £3,093, being carried 
forward. Tbe new cable contracted for with Hooper's Telegrsph 
and India-Rubber Works, was duly laid between Cienfuegos and 
Bantisgo de Cuba, and was taken over on February 18tb, in perfect 
condition. The Cape Crvz-Santiago cable has since been repaired 
and is now in good working order. The Cuban Government having 
refused payment of the subsidy for the coast cables, the company's 
agent in Havana bas been instructed to appeal to the Court's against 
the President's decision. Tte claim sgainst the United States 
Government for payment of the cost of repairing the damage done 
tothe cables during the Spanish-American war is still unsettled. 


Urban Electric Supply Co. 


THE report for 1904 shows a profit of £21,117, and after deducting 
London expenses (including directors’ fees), amounting to £1,679, 
and debenture interest, interest on temporary loans, &c., amounting 
to £5,236, there remains a balance of profit of £14,202. The amount 
required to meet the 5 per cent. guaranteed dividends was £19,914, 
and the sum required for this purpose in excess of the above balance - 
of profit, viz., £5,712, has been duly provided by Edmundeon’s Elec- 
tricity Corporation, Ltd., under their contract. Under the terms of 
this contract provision for depreciation will commence after the 


year 1906. The working results for tbe first nine months were 


satisfactory, but the progrees for the last three months of the year, 
as in many other electric lighting undertakings, did not bear out the 
promise of the earlier period. This retardation of the growth of 
profits is only temporary. The Newbury station, which was the only 
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station not completed at the time of the last report, and which was 
expected to be opened in June, 1904, was not opened until January, 
1905, owing to unavoidable delay in completion of the work in con- 
nection with the water-power. All the company’s stations are now 
completed and running, and any additional capital expenditure 
vill now only be for extensions required from time to time. The 
progress of the year will be seen from the table given below :— 


EQUIVALENT IN 8-c,P. LAMPS. 


Connected Connected Connected 
Dec. 81, 1902. Dec. 81, 1908. Dec. 81, 1904. 
Hawick ss is ELEM" 1,819 14,101 20,644 
Stamford .. Vs Re xs 9,166 14,087 19.585 
Weybridge .. T 3 ө 6,066 18,934 28,029 
Godalming.. - va T" 4,128 11,801 16,083 
Twickenham is ae ... $8,169 15,489 81,409 
Dartmouth ВЕ m 2,470 6,610 10,805 
Camborne and Redruth 1 25,806 80,576 
Newton Abbot... T се — 4,511 ‚ 9,314 
Grantham id ‚м rn — 16,224 96,829 
Glosso ee co ee ee — 12,475 14,949 
` Berwic oe oe ee ee I 4,164 1,889 
Caterham .. эе ee ee = 070 5,859 
Newbury .. 8 ee .. (Under construction) 
Totals .. 48,408 140,112 215,876 


During the year £200,000 43 per cent. debenture stock has been 
issued. | 
The following table also accompanied the report :— 


Average 


А capital ex- Profits, Profits, Date 
\ penditure 1903. 1904. supply com 
* for 1904. £ s. d. £ s.d. men 

Berwick .. ee . £21,718 155 9 6 415 18 8 Sept., 1908 
Dartmouth .. ee £40,680 505 14 11 721 Oct ,1 
Godalming .. e» £45,812 1,246 5 O 2,011 10 9 July, 1902 
Glossop ve oe eo © £86,517 757 18 14 1,740 0 11 Aug., 1903 
Grantham .. £54,015 84118 1 850 8 6 May, 1908 
Hawick —% £50,406 2,142 14 0 2,183 19 4 Nov., 1901 
Newton Abbot £35,480 195 1,149 16 8 Jan., 1903 
Stamford .. dis . £42,723 1,042 6 114 1,206 15 9 April, 1902 
Weybridge and Walton .. 464,995 1.880 19 9 1,979 17 6 May, 1902 
Camborne and Redruth . £109,790 8,867 5 83 ,068 15 0 Oct., 1902 
Caterham .. vx ; £21,640 (Lo»s) 18 15 11 239 44 7 Oot., 1908 
Twickenham and T.E.8. 

Co., Ltd. is .. £101,935 1,940 17 6 8,01 9 B July, 1902 
Camborne E.8. Co., Ltd. £15,913 269 17 23 667 18 7 Oct., 1904 


Total profits.. . £18,822 14 7 421,000 7 6 


The annual general meeting was held on Thursday last week at 
the Westminster Palace Hotel, 8.W. 

Mr. J. C. Wigham presided in the absence of Mr. F. E. Gripper. 

In moving the adoption of the report and accounts, the CHAIRMAN 
said that they were practically the record of the first fall year’s 
working of the company’s undertaking. At the beginning of the 
year, all the works in their towns had been opened. with the 
exception of Newbury, in which place considerable delay had been 
experienced owing to difficulties in connection with water power. 
These had now been overcome, and the works were opened in 
January. They were the only works where they had been able to 
avail themselves of water power. The results of the year's working 
were satisfactory, the profits baving increased from £13,822 to 
£21,020, and they would have shown still better if the last three 
months of the year had been as favourable as the earlier qua:ters. 
Owing to the exceptionally fine weather and other causes, the 
results in the latter part of the year were found by most electric 
lighting companies to have fallen somewhat short of expectations. 
It was, however, quite a temporary matter. The increase in 
the number of lamps connected, as shown in the report, 


was from 140,006 to 215,000. The revenue had shown an improve- 


ment in proportion. Turning to the accounts, he remarked 
that the profit after deducting head office expenses, including 
directors’, auditors’, and trustees’ fees, amounted to £19,437 17s. 5d. 
Debenture and loan interest had absorbed £5,101 12s. 3d, and a 
small loss in realising consols deposited in connection with the 
tramway undertakings had been £134 11s,, leaving a balance of 
£14,201 14s. 2d. available for dividend. The amount which had 
been required to pay the 5 per cent. guaranteed dividend on both 


. preference and ordinary shares was £19,914 1s. 9d. The balance of 


£5,712 78. 7d. bad been paid by Messrs. Edmundson's under their 
contract. The dividends on both classes of shares had been paid 
on the fixed dates. The question of depreciation was mentioned at 
the last meeting, and as he then explained it was not expected 
that a provision for such a purpose could be provided for during 
the very early years of undertakings such as theirs, Under the 
terms of their contract with Messrs. Edmundson’s, provision for 
depreciation would commence in about two years’ time. In the 
meantime everything was kept in perfect order and repair out of 
revenue, and theré was a maintenance contract in force for the 
accumulators. The local authorities also affected the question of 
depreciation. They would see from the balance-sheet that the 
capital expenditure had increased from £586,000 last year’s figure, 
to £822,000. It wasa large increase, and heavy expenditure had 
been incurred for the completion of their various stations, including 
some large extensions in some of the towns, more especially in 
Twi: kenbam, Teddington and Walton. They must always look 
forward to additional capital expenditure to provide for extensions, 
but now that their works were all fairly well started, the capital 
expenditure would be on a smaller scale. The directors were 
considering tbe best method of prcviding tbe additional capital 
which was required for works already carried out. In conclusion, 
the chairman referred to the difficulty in regard to the supply at 
Walton, and remarked that he believed that their Bill had the 
previous nigbt passed the House of Commons third reading. 

The motion was seconded by Mr. WILLIAM PAGE and carried. 

The retiring directors, Mesers. Wigham and Charrington, having 
been duly elected, the proceedings terminated. 
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Buenos Ayres and Belgrano Electric Tramways Co. 


Tun annual meeting was held on 6th inst, at River Plate House, 
E.C., Mr. J. B. Сонслкон presiding. In moving the adcption of 
the report, which recommended 4 per cent. for the year, with £2,086 
carrie 
£6,558, equal to 4 per cent. on the gross. This was satiefactory, 
bearing in mind the loss of £1,400 due to the strike in November. 
The increase in expenditure had been £1,083, and the increased 
mileage 19,504. The capital expenditure bad increased by £17,441, 
spent upon 15 new cars, and the Nunez extension. By shortening 
the hours of labour, and altering the ccale of wager, there was an 
extra expenditure of £3,300 to be borne. There were 1} miles 
of extension yet to be opened. They had applied for further 
extension powers—some 44 miles of double track—which they 
would carry out if they could arrange reasonable terms with the 
municipality. | 
The report was adopted. 


Prospectuses. 


Tux public has this week been asked to subscribe for 7,500 shares 
of $150 each in the MonTREAL Lieut, Heat AND Powzs Co. at 
92 per cent. 

Messrs. d. M. CALLENDER & Co, Lro., whose name is familiar as 
that of the suppliers of bitumen sheeting, &с., has this week been 
offering 25,000 preference shares (6 per cent. сит. £1 each) for sub- 
scription. The new capital is required for establishing factories 
Pius and extending the business generally. The list closes 
to-day. | | : | 

Another proepectus published this week is that of the YORKSHIRE 
(“вт Ripma) Егествіс Tramways Co., Lo, offering £275,000 
44 per cent. first debenture stock at 95 percent. It will be remem- 
bered that the first part of the company's system was opened in 
August last year. The present is a new company formed, with a 
share capital of £600,000, to take over the undertaking, &c., of the 
Wakefield and District Light Railway Co. at £658,C00, to be satis- 
fied by the issue of £180,000 preference and £200,000 ordinary 
shares, fully paid, and the undertaking of liabilities estimated at 
£278,000, this company also carrying out the completion and equip- 
ment of the remainder of the system. 

» The BRAwINIGAN WATEB & Pow Co., of Montreal, is issuing 


$2,000,000 of 5 per cent. cons. first mortgage bonds, at 98 per cent. 


The list of applications closes to-morrow (Saturday). 


Eastern Extension Telegraph Co.—The directors 
recommend a dividend for the quarter ended December 31st last, 


of 28. 6d. per share, together with a bonus of 4s. per share, making 


a total distribution of 7 per cent. for 1904. 


Primitiva Gas and Electric Lighting Co. of Buenos 


Aires.—The report for the year 1904 states that the balance of 
revenue account and the interest received from the German Tracs- 
Atlantic Electricity Co. amounts to £115,386, making, with the 
balance brought forward, a total of £132,071. The directors 
recommend a divided of 6s. per share, equal to 6 per cent. for the 
year, on the ordinary shares, leaving £16,469 to be carried forward. 


Stock Exchange Notices.—The Committee has been 
asked to allow the following tecurities to be quoted in the Official 
List :—Newcastle-upon-Tyne Electric Supply Oo., Ltd., 57,009 
ordinary sbares of £5 each, fully paid, 17,991 ordinary shares of 
£5 eacb, 57,009 5 per cent. preference shares of £5 each, fully paid, 
and 17,991 5 per cent. preference shares of £5 each. 


Calcutta Electric Supply Corporation.—The directors 
have decided to recommend a dividend, payable on May 6th, at the 
rate of 10 percent. per annum for the half-year ended December 
Slet ‘last, making, with the interim dividend, 8 per cent. for the 
year. 


Cuba Submarine Telegraph Co.—The directors recom- 
mend a dividend at the rate of 5 per cent. per annum for the past 
half-year on the ordinary shares. 


Anglo-American Telegraph Со. — After placing 
£5,000 to the credit of the renewal fund, it is proposed to pay an 
interim dividend for the quarter ending March 31st, 1905, of 15s. 
per cent. on the ordinary stock, and £1 10s. per cent. on the pre- 
ferred stock, payable on May 1st. 


STOCKS AND SHARES. 


Wednesday Evening. 


Stock Exchange markets are under the influence of foreign politics 
to an unwonted extent. The Budget should have had a rather 
inspiring effect upon investment prices, and tbe supply of floating 
cash is sufficient to encourage the hope of cheaper money. But 
these factors are not strong enough to combat the restraint imposed 
upon business by the drawing together of the two hostile fleets in 
Far Eastern waters. Everyone believes that the Japanese will add 
one more to their many triumphs in the war, but until faith becomes 
fact the investor prudently prefers to wait & bit before launching 
more money in Stock Exchange directions. 


forward, he said tbat the receipts showed an increase of. 


` politans at 962 are both a fraction down. 


New issues of heavy dimensions are, of course, responsible in no 
small degree for the check administered to investment buying at 
the end of March, but although the stream of fresh offers has some- 
what stopped, it continues to run steadily amongst electrical 
markets. There is the £275,000 44 per cent. Debenture stock of 
Yorkshire (West Riding) Electric Tramways, the 7,500 100-dollar 
shares of the Montreal Light, Heat and Power Oo., the £350,000 
in Ordinary and Preference shares issued by the Oounty of 
Durham Electrical Power Distribution, to say nothing of impend- 
ing emissions that are to be made by Bruce Peebles & Oo., ths 
Metropolitan Electric Tramways Oo. and others. 

The first-mentioned prospectus is clean-looking and offers good 
security, but we are in entire accord with the criticism levelled 
at the position of the directors who also hold interests in the 
syndicate which is selliog its property to this Yorkshire (West 
Riding) Electric Tramways at a good profit. The Montreal shares 
were offered at the equivalent of 92 per cent., and the undertaking 
is really an amalgamation of seven concerns engaged in supplying 
electric light, power, &c., to Montreal and its vicinity. County of 
Durham Electrical Preference shares are quoted at a premium of 
7e. 6d.; we have not heard a price named for the ordinary. 
Although the current quotation for Bruce Peebles’ old 
Preference is not better than five middle, the underwriting 
of a new issue at par, £5, was promptly completed. The Metro- 
politan Electric Tramways Co. is about to make an issue of Ordi- 
nary shares at par to its shareholders. | 

Besides these additions to the circle of electrical financial interest, 
there are several little-known securities creeping into popular notice. 
As one example, we may instance the 5 per cent. gold bonds of the 
Mexican Light and Power Co., now being dealt in at 89—a good 
speculative investment. Somewhat similar are the 5 per cent. gold 
bonds of the Sao Paulo Tramway Light and Power Oo., a Canadian 


concern operating in Brasil. The 44 per cent. Debentures of the 


Midland Electric Corporation for Power Distribution have risen 
from 94 to par, and Telephone Oo. of Egypt 4% per cent. Debenture 
is firm at 103}. These examples give some idea of the cosmopolitan 
way in which electrical investments are spreading their interests in 
the field of finance. 

Returning to more beaten paths, the home electrical supply 
market is all but stagnant. London Electrics of both kinds are 1 
down, and Westminster Preference yielded the like fraction to 61, 
while Notting Hill Debenture lost 2 points at 101. Manufacturing 
sbares are almost equally motionless; Electric Construction Ordi- 
nary are 1j again, and Edison Second Debenture shed a point. 
Other Miscellaneous descriptions remain steady.  Henley's are still 
dullish, the Ordinary moving down to 12—a 108, fall—and Bab- 
cock’s shaded off to 412, after their smart advance. The meeting 
produced a somewhat warning speech from the chairman. West- 
inghouse Preference continue quietly at 3, the 4 per cent. Debenture 
stock at 92, and British Thomson-Houston 43 per cent. Debenture 
at par. 

On Tuesday the chairman of the Anglo-Argentine Tramways 
announced, at the meeting, the directors’ intention of issuing more 
capital. The price of the Ordinary is unchanged at 813, but the 
Preference are better at 53. Calouttas eased off a trifle to 8§; but 
Calcutta Electric Supply are better at 93, upon the declaration of a 
final dividend, making 8 per cent. for the year. The company 


still pursues its policy of extension. British Electric Traction 


Second Debenture fell 1 per cent, the Ordinary resting at their 
lowered level of 93. Perth (W.A.) Electric Tramways Debenture 
sold at 107, Colombo Blectric Tramways and Lighting Debentare 
at 104}, and Auckland Debenture at 1063; all these are 5 per cent. 
stocks, 

Weakness born of inanition is the only feature amongst Tele- 
graph stocks and shares. Anglo-American Preferred fell { to 1073, 
and the Deferred } to 15§, despite the improvement in the divi- 
dend, and the Eastern groups have small declines to show. Western 
Telegraphs fell { to 132, and West India and Panama at 2 arej 
down, the First Preference losing 58. at 84. Cuba Telegraphs have 
suffered in the same way, and Great Northern slumped 30s, to 38 
after their heavy advance, although Indo-Europeans maintain their 
recent buoyancy, adding another £2 to their price at 52. Globe 
Ordinary fell 1 to 102. Reuters are again { up at 8 middle. The 
only Telephone changes are falls of 2 in National Deferred, making 
the price 101, and of $ in the Preferred, lowering it to 109. 

Railway varieties follow in the wake of Consols. Electrical 
stocks withstand the prevalent depression fairly well, but Oentral 
London Deferred eased off to 834. Districts at 41, and Metro- 
Baker Street and 
Waterloo stock settled for the first time this week with 75 per cent, 
paid. There is another 21 per cent. to pay, and the price is 22 
premium. The stock received an official quotation this, Wednesday, 
evening for the first time. The two newer Tube issues will probably 
settle early in May. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. | 


TELEGEAPH AND TELEPHONE COMPANIES. 


Present or | Dividends for the last Closing сой. 
Imne, = three years, — April 5th. pril lach. 
84,900 Мисал Direct Telograph, ng з rg 99 —102 99 —103 

4 Debs. "T ee ев T ee 108 К 3 TN 
25,000 | Amazon Telegraph Np tates, Nos. 210 ie. Lee. «xf 1 Nil Ni Nit 31— 27 21— 3j 
1191000 | Do. do. 6% Devs., Nos, 1 to l, 0 Bed. .. .. ..| 100 | Nil | Nil | Nil | u-n — п 
“т; Do. 40. do, g Pri... — 9 6x 16 1013 — 108 107 10 
kin: Do de 40 uon Zo „ пф шар Dae | MP sc | uis 
15,0000 Nerger VVFFFF MEE UT 1 1% | ey | aono MEE M 
do. Sterling 600 year 4 % Deb, Stock Red. | Btook — 99x — 99 x 
Ouba ae ee ee ee ee ee ee өе ee 5 6 ak — 9 
EEE 
» ee ee ee ee eo se x x 
6,008 Do, БЕ 0. us c Cum. Prei. Sen Жез fees. Ses б r 102 10% 9 d- 9x 
86,000 Do. do 4 I Deb. % | 49% | 44% | 48% | 101 — 109% 101 — 108 
оти Direct United States Oable x pe M Р s LM — an 475 4* 1 е, сма ut 
4,000,000 | Eastern Telegraph, Ord, ate Bee: ee ots кең „Stock 7s | 1% | .. 148 —146 141 —144 
1.06.00 Do. " Pref. 8 зә ee ee ee eo 100 "ga 24% 44 6 1 = 110 
400,000 | Bastern А : China Telegraph .. X| 19 74 77 7 $ 143— 14$ 14 — 14 
609,400 Do. 4 % Deb. .. .. | Book | 4% | 4% | 4 105 —107 106 —107 
600,000 | Eastern & South African Tele., 4% Mt. Db., Noa, 1 to 8,000, red. 1900 | 100 49, | 4% nii 100 —102 100 —102 
300, do. % Rog. Mort, Debs, (Mauri usBob)1908000| 96 | 4% | 4% | 4 101 —108 101 —103 
180,887 Globe Telegregh and 6 еә ee ee ee ee i eo ee T Ar 945 es Y 5 143 ld — 144 
188,500 | Great Py none o e 2. 10 |16 [15% | и % — 404 8 — 
60,000 Halifax and Bermudas Cable, % 18 Mort, Debs., 12 xor) 100 449 | 44% | 48% | 100 —102 100 —102 
11,000 European Telegra ee ee ee ee ee se ж 26 1 10 18 49 — 51 51 ТРЕ 53 
72,680 | Monte Video Telephons Oo., Lid., Ord. .. ce ce 08 ee 1 8 8 s di- j = 
1,088,808 National Pref, Stock ee ee ee ee ee өө 100 6 6 6 1 —110 1 1—1 
1,906,007 Def. Stock. oo оо оо оо | 100 43 5 5 103 —104 —102 
16,008 Do. do, 6 Qum. lst Pret. oe ee ee oe ee 10 6 6 6 194 — 18 — 
15,000 ро. 6 Oum. 2nd Pref. ee ee ee ee 10 6 6 6 11 = 11 те 1 
200,000 ро. do, 6% Non-cum. Ard. Pret, 1 to 260,000 .. |. 6 5 6 84 ti- 64— 
1,000,000 Do. do, 8 % Deb. Stock Red. e. оо оо оо | SHOCK | 8j 83 4 100 — 102 100 —103 
79,818 Orien an Bleo. fully paid ee ee RA 
5 60,000 T d ed On Н ы ир эе ә ee 1 6% 6% E: ra 15% 1 Ll 1 
109,008 Pacific and European Tel., 4 96 » Debs., 1 to 1,000 e» ee 108 4% $4 4 — 109 —102 
11,8891 [| ee oe ry) ee ry) ee эе ee te ee 8 5 * 5 А * 74 – 8 R- 8i 
8,287 e Trust es eo [E ee ee ee ee Cert, 6 % 6 $ 6 96 195 —1928 125 _ 4 
88,008 | United River Plate Telephone rir tei. Ma 2 6 ә | 8 Ze 1— И 1— 1 
42,006 Do. йо, 6 % Саш. Pref., Nos, 1 to 60,000 .. 6 5% | 6% 5 — 5 — 
199,947 Do. do. 59 Debs... .. ce eo | Sook! 5% | 5% | 5% | 107—109 167 —109 
15,0091 W African oe ee ee • eo [17 10 3 * $ i ee 8 o 4 =, 
80,008 | West Coast of America, 1 to 80,000 and 58,001 ЭРИШ 2) Nil Ni x = 8 
100,009 | West Coast of 1% Debs., 1 to 1,600 guar. by Bras, Sab, Tel, | 100 4% | 4% | 4% | 100 —102 -1 
101,980 Weston Telegraph, „ Nos. 1 to 907,980 „ „% l6 eb 4 o *$w1Xw-] . 18]— 14pxd| 184— 14 xd 
. 76,000 D» 5 % Debs. 204 series, 1906 .. .. ..| 100 | 5% | 5% 5 101 —108 91 —108 
663,880 Do. do. 4 % Deb. Stock Bed. ee we ee | 100 1% | 4% 4 103 —106 108 —1'5 
55,831 | West India and Panama Telegraph.. .. .. ce of ee 10 il Nil — 1i H- h 
94,508 йо, йо, 6 Cur. 1s$ Pret, ee es 10 7 96 1 А 9 n 
` 4,009 Do, йо, йо, 6 & Саш. «nd Prei. S. aH 10 Nil Ni | 8 — 8 — 8$ 
68,0003 vo. do. 40. 5% Debs., Nos, 1 to 1,808 ee | 108 Б 5% | 5% | 108 —105 108 —:06 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


40,000 Bo Ышш T DH Pref ее ee ee ee ec ее 5 Nil Nil ` Nil 44— 4$ — 6} 
20,000 Do. do. "А" 6 V Cum. Pref. .. "T ee ee 5 Nil Nil Nil 41— bł 
100.0001 Do. do. г um Deb. Stock Reet. e» „Stock б % 5 % 5% 99 — 1 9) —108 
188,901 British АС e ee ee oo ee ee 10 8 * 6 % oe 9— 9 — 
56, Do, do 6% Oum., Pre. „ Сөз 10 6% 6% «s 102— 11 101— 11 
2,000,000} | Do. do. Soon . Stock | 5% 5 | 6 % 121 —128 xd — 
350, Do. do. and Deb. Stock Red,  .. os ee | 100 8 à 43 98 — 100 98 — 100 
400,000 British Insulated and Cables эе eo ee [m эе B PI 825, 8 6 — 6 xd 
186,000 ро. йо, 6% Pref, ee oe ee oe ee 6 6 6 6 — 6 — 
600,000 Do. do. 96 In Mort, Deb. Red... es өө ee | 100 44% 4396 t 101 —104 101 —104 
60,000 |TBroweti, Lindley & Co., "uu WP x M Ni | Nil it А; dh = 
60,008 |1 Do. do. 6 Pref. .. өө ee oe AL Nil Nil Nil 14/6 to to 
105,781 | Brush Electriea] Engineering, 1 to 105,781 .. © оо o 3 N Nil А — 1 
160,000 Do. do. N А А oe 3 6 6% 14— 2 14— 2 
195,000: Do, do. Perp. Btock . eo „Stock | 44% | 4% | 43% 94 — 96 92 — 96 
195,0001 Do. do, Perg. ind Deb, Stock .. — .. | Stock | 44% | 44% % | 99 — 82 79 — 62 
86,000 Oallendee's Cable ee ee ee oe ee B 16 = 1545 5ге 1l — 11 11 — 11$ 
40,000 Do. do. йо, 6 Сот. Pret. ee ee se ee 6 5 ) 6 % * 53— b 
803,000 Do. do Mori, Deb, Stock RSG. | Btook | 44% | 4%, | 43% | 107 —10% 106—108 
1,968,208 | Central London Railway, se оо „ T .» | Stock | 4 4 4% 92 — 94 92 — 
523,896 Do. do, 4% Pref. Stb. [Stock 4 4 4% | 101 —108 101 —108 
1, 380,000 City and South Railway > oe ee aa a 2 A M — 45 4 а 
эе es oe ee oe ee doo 26 — 4 д — 4 
а-а р рттар ОЕ to 500 of £100, and ЖБ A Жо „ 1 
L] ‹ 
100,000: | { "jo 20 11,000 ef 470 cel. „ A eee Se 
99,261 | Edison & Swan United Elec. Light, '' A" shares, £8 1 to 99,961 6 Nil Nil 1— i} 1— 1} 
19,189 Do. do. % A” shares, 01—017, ee ee b Ni! Nil 11— 2} 12— 22 
844,028 Do. do, 4% Deb Stock Вей, . , 0 |4% | 4% | 4% | 89— e5 8)— 85 
. 100,006! | Do. do. d ind Stock Prov, Certs. all pd. | 100 6 * 5 % 5 %, t5 — 90 xd E41 — t9 xd 
119,100 | E:ectric Construction 1 to 119,100 .. os we „ө 6% ws 3 1 з 4 % là— 13 1 — 
61,800 Do. do. 1 96 Cum. Pref., 1 $0 81 is ЧА x 9 7 1% "4 24 — Y- al 
3 0,000 Do. do. 47 Perp. 1st Mort, Deb. Stock eo cO | koy (4 4% | 4% 97 — 99 97 — 99 
36,000 | General Electric Со. ‚ 5 % Cam. Pret. ec | o% n 10 bm | 5% : 94- 1 9j— 10 
Е 500.000 н (w ©) Telegraph nr Oa ee ee ee ee mace 4 а, 4 90 : in - 12 xd 97 — n xd 
y's a or ee se ee es ee 20 ~ 16 ч. 1 — di 11 — 1 
900,000 Do. do. Pref. oo oe ee oe 5 46% 44% 4 $ 68 т М = Ü 
45,900 Do. do, ort. Stock ce ee Stock 444 4496 4 % 109 —111 10У —1i1 
60,000 | India-Rubber, Gutte-Percha & Telograph Works 2a s iis 10 10 *. 10% 16 — 17 16 — 17 
820,000 Do. do. do, 4951s Mori Deb, | 100 | 4% | 4% | €% | 100—109 xd | 100—108 
87,600 Liverpool Overhead Railway, Ота, .. оо es оо M 10 là» 1% 13% Bii 833 S34— 3:3 
10,000 |t Do. do. Pref. £10 pad ee eo ve 10 5 x, 5% 5 1— 9} С — 
0,000 Conon 4% Deb. Bas, Nos i to Lonea 19 | 19 | (5 4% | (5 | ocos | 108 aos 
e T) . je к, - — 
50,000: Waterloo & Ону Rallway, Ord. ee oe ee ee ee 100 84% 84% 34% 92 — 91 92 — 94 


* A period of nine months. + Quotations on Liverpool Biook Exchange, 1 Unless otherwise stated all shares are fully paid. J From Manchester Share List. 


Bank rate of discount 21 per cent. (March Эі, 1905), 
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SHARE LIST OF ELECTRICAL COMPANIES (contiaucd).— ELECTRICITY SUPPLY COMPANIES, 


— | НАМИ Btock | Dividends c ( | йен 
' i ' for the sips Closing | Busainem dore 
11. . are: last three years Fs ag Quotations | week сае 
89,877- | Brompton & Kensington Electrio L Г 1 108 — 19617 | E | | Apel н. 
10 628 Do. d Light Bug., Ord, 100 39008 .. s | 89, 110% | 10, |  94— 10а Highest 
988,762 | Central Electric Supply 4% Guar. Deb. Swe... 10 fae 4 (ay | г | ome | oot 
80,000 Oross кой Gran A o Oaar Doni бек. м ceo ELM Dd t 4% | 105 5108 8 —108 ze qi ces 
Oum. "I 6 ү 1. bs 2 
25920 Do. до "Ону Undertaking" i Gm. pret | 8 | 4% d | d. n Т u- 5 k 
Do. ї эө °з oe 6 97 4 c 43%, РА 2 T oe 
153000 nee neten F 15 3 7 ET MEE TE 
Кы oe ee ee "ln ч, Ф = ee 
90,595 | City of London Bleotrio Li 7201 eir Bed... . . | Stock | 445 | a% | g% | 109 —1n d uf 
60,000 Do. Gum, Prot; ев SW. Ge 10 6 1 * 6 * T 109 —111 4 
600,000: Do. н ела ee ee ee | 10 6 o 6 у 8 * 12 2 т 11 Juna 12 x 
gp Do. 4 LOCI бы. ot iip an pes: . „ |б | 5% | б | аза ат " D a. 
80:000 Soon ot London позе io Or Certe., all paid ое ee gn ч» * 4 103 —105 — M ee aes 
40,000 ee “hh Ы 
400,000; Do. 2o 6 % Pref., 40,001—60 x 10 6 45 6 Ф 6 A 2 = . 9 — 9} xd 9% 9 
950,000 Do. do. Фу Deb oar Deb. Stock ec ee ve ee RS 44%, 44%, 4 a 110 9 12 — I ёха 124, e 
10,000 Edmundson's Electric Corporation ee ee oe ee ae 44% 4405 104 — 110 —113 s 
80,000 Do, do % a | 74 ө 4 —106 104 —106 106 
800,000: Do, до, ist Mors, Dei: iso Ure „„ Фр [2898 oes 62— d 2 di 6 | 6 
91,000 | Kensington and Enid bridge E Ord b. Son. | 100 «355 | 4495 | 4% | 106 —108 6i— 6 = 
` ee =e g oe ee 
610.0 | ^^ E can = Corporation, Limited, Ой... .. ..| В NA | NH | $4 | ма xd | 101—168 xà .. | .. 
371,826 Б 6 ug 6 «X 6 0; 72— d "m - 
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ELECTRICITY IN COAL MINES. 


Tun following are the special rules just issued by the Home Office 
for the installation and use of electricity in coal mires:— 

The following rules shall be observed, as far аз is reasonably 
practicable, in the mine. 


DEFINITIONS, 
The sion “pressure” means the difference of electrical 


potential between any two conductors through which a supply of 


energy is given, or between any part of either conductor and earth 
as read by a hot-wire or electrostatic voltmeter, and 

(a) Where the conditions of the supply are such that the pressure 
at the terminals where the electricity is used cannot exceed 250 voltr, 
the supply shall be deemed a low-pressure supply. i 

(b) ere the conditions of sopply are auch that the pressure at 
the terminals where the electricity is used, between any two con- 
ductors, or between one conductor and earth, may at any time exceed 
250 volts, but cannot exceed 650 volts, the supply ahall be deemed a 
medium-pressure st pply. 

(с) Where the conditions cf supply are such that the pressure at 
the terminals where tke electricity is used, between any two con- 
ductors, or between one conductor and earth, may at any time 
exceed 650 volts, but cannot exceed 3,000 volts, the supply shall be 
deemed a high-pressure supply. 

(d) Where the conditions of supply are such that the pressure at 
the terminals where the electricity is used, between any two con- 
ductors, or between one conductor and earth, may at any time 
exoeed 3,000 volts, the supply shall be deemed an extra high- 
pressure supply. 

Бестгои I.— QE NERAL. 


1. (a) All electrical apparatus and conductors shall be sufficient in 


size and power for the work they may be called upon to do, and, во. 


far as is reasonably practicable, efficiently covered or safeguarded, 
and so installed, worked and maintained as to reduce the danger 
through accidental shock or fire to the minimum, and shall be of 
such construction, and so worked that the rise in temperature 
caused by ordinary working will not injure the insulating 


(ò) In any place or part of a mine where General Rule No. 8 of 
the Coal Mines Regulation Act, 1887, applies, the covering shall be 
constracted so that, as far as is reasonably practicable, there is no 
danger of firing gas by sparking or flashing which may ocour during 
the normal or abnormal working of the apparatus. 

(с) All metallic coverings, armouring of cables, other than 


trailing cables, and the frames and bedplates of generators, trane- 


formes, and motors other than portable motors shal), as far as is 
reabonably practicable, be cfüciently earthed where the pressure at 
the termi where the electricity is used excecds the limits of low 


2. Where a medium-pressure supply is used for power purposes, 
or for arc lamps in series, the wires or conductors forming the con- 
nections to the motors, transformers, arc lamps, or otherwise in con- 
nection with the supply, shall be, as far as is reasonably practicable, 
completely enclosed in strong armouring or metal casing efficiently 
connected with earth, or they shall be fixed at such a distance apart, 
or in such a manner, that danger from fire or shock may be reduced 
to the minimam. This rale shall not apply to trailing cables. 

3. Where а medium-pressure supply is used for incandescent 
lamps in teries, the wires or conductors forming connections to the 
incandescent lamps, or otherwise in connection with the supply, 
shall be, as far as is reasonably practicable, completely enclosed in 
strong armoaring or metal casing efficiently connected with earth, or 
they shall be fixed at such a distance apart, or in such a manner that 
danger from fire or shock shall be reduced to the minimum. 

4. Motors of coal-cutting and such other portable machines shall 
not be used at a pressure higher than medium pressure. No trans- 
former used for supplying current at a pressure higher than medium 
pressure, and no motor using such current, shall be of less normal 
rating than 20 B.H.P. for use underground. 

No higher pressure than a medium pressure shall be used in any 
place or part of the mine to which General Rule No. 8 of the Coal 
Mines Regulation Act, 1887, applies. 

5. No higher pressure than a mediam-pressure supply shall be 
used other than for transmission or for motors, and the wires or 
conductors other than overhead lines above ground forming the con- 
nections to the motors or transformers or otherwise in connection 
with the supply shall be completely enclosed in a strong armourirg 
or metal casing efficiently connected with earth, or they shall be 
fixed at sucha distance apart, or in such a manner that danger from 

“fire or shock shall be reduced to the minimum., 

The machines, apparatus, and lines shall be so marked as to 
clearly indicate that they are high pressure, either by the use of the 
word “danger” at frequent intervals, or by red paint properly 
renewed when necessary. 

6. The insulation of every complete circuit other than telephone 
or signal wires used for the supply cf energy, including all 
machinery, apparatus, and devices formin of or in connection 
with such circuit, shall be so maintained that the leakage current 
shal], so far as is reasonably practicable, not exceed ү; of the 
maximum supply current, and suitable means shall be provided for 
the immediate localisation cf 1 

7. In every completely insulated circuit, earth or fault detectors 
shall be kept connected up in every generating and transforming 
station, to show immediately any defect in the insulation of the 
system. The readings of these instruments shall be recorded daily 
ч a book kept at the generating or transforming station or switch- 

ouse, ; ; 


8. Main and distribution switch and fuseboards must be made of 
incombustible insulating material, such as marble or slate free from 
metallic veins, and be fixed in as dry a situation as practicable. 

9. Every sub-circuit must be protected by a fuse on each pole. 
Every circuit carrying more than 5 amperes np to 125 volte or 3 
amperes at any pressure above 125 volts must be protected in one 
of the following alternative methods :— 

(a) By an automatic maximum cut-out on each pole. | 

(b) By a detachable fuse on each pole, constructed in such a 
manner tbat it can be removed from a live circuit with the minimum 
risk of shock. | 

(c) By a switch and fuse on each pole. 

10. Fire buckete, filled with clean, dry sand, shall be kept in 
5 machine rooms, ready for immediate use in extinguishing 

rer. ‚ - f А 
No repair or cleaning of the live parts of any electrical арра: 
5 mere wiping or oiling shall be done when the current 
on. $ 
Gloves, mats, cr shoes of india-rubber or other non-conducting 
material shall be supplied and used where the live parts of switches 


or machines, working at а pressure exoeeding the limits of low 


pressure, have to be handled for the purpose of adjustment. 

11. A competent person shall be on duty at the mine when the 
electrical apparatus or machinery is in use; and at such time as tbe 
amount of electricity delivered down the mine exceeds 200 B.H P., 
а competent person sball be on duty at the mine above ground, and 
another below ground. Every person appointed to work any 
electric apparatus shall have been instructed in his duty and be 
competent for the work that he is set to do. 

12. No person shall wilfully damage, interfere with, or without 


. proper authority remove or render useless any electric line or any 


machine, apparatus, or part thereof, used in connection with the 
supply or use of electricity. | 

18. Instructions shall be posted up in every generating, trans- 
forming, and motor house containing directions as to the restoration 
of persons suffering from electric shock. 

14. Direct telephonic or other equivalent means of communica- 
tion shall be provided between the surface and the pit bottom or 
main distributing centre in the pit. 

15. Within three months after the introduction into any mine of 
electric motive power, notice in writing must be sent to НМ. 

of Mines for the district. Notice must also be sent (f 
any existing electric motive power installation at any mine within 
three months after the coming into force of these rules. 

16. A plan shall be kept at the mine showing the position of all 
аше electrical machinery and cables in tbe mine, and sball 

corrected as often as may be necessary to keep it up toa date 
not more than three months prcviously. | 


Бастон II. GmwrRATING ÉTATIONS AND Mom Rooms. 
17. Where the generating station under the control of theowner 


or mansger of the mine is not within 400 yards of the working pit- 


mouth, an ‹ füciently enclosed lc cked switch-box or boxes, or a switch- 
house, stall, where reasonably practicable, be provided near the pit 
mouth for cutting off the supply of electricity to the mine. 

18. There shall be a age way in front of the switchboard of 
not less than 3 ft. in width, and if there are any connections at the 
back of the switchboard, any passage way behind the switchboard 
shall not be less than 3 ft. clear. This space shall not be utilised 
as a storeroom or a lumber room, or obstructed in any manner by 
resistance frames, meters or otherwise. If space is required for 
resistance frames or other electrical apparatus behind the board, the 

e way must be widened accordingly. 

Мо cable shall cross the p way at the back of the board 
5 below tbe floor, or at a height of not less than 7 ft. above the 

oor. 

The space at the back of the switchboards shall be properly 
floored, accessible from each end, and, except in the case of low- 
pressure switchboards, must be kept locked up, but the lock must 
allow of the door being opened from the inside without the use of 


‘a key. The ficor at the back shall be incombustible, firm and 


even. i 
19. Every generator shall be provided with а switch on each pole 
between the generator and the bus-bars. 
Where continuous current generators are paralleled, reverse cur- 
rent cut-outs shall also be provided. | 
Suitable instruments shall be provided for measurjng the current 
and pressure of each generator. 


Every feeder circuit shall at its origin be provided with an | 


ammeter. 

20. If the transmission lines from the generating station to the 
pit are overhead, there shall be lightning arresters in connection 
with the feeder circuits. | | 

21. Antomatic cut-outs must be arranged so that when the corituot 
lever opens outwards no danger exists of striking the head of tbe 
attendant. If unenclosed fuses are used they must be placed 
within 2 ft. of the floor, or be otherwise suitably protected. 

When the supply is at a pressure exceeding the limits of medium 
pressure, there shall be no live metal work on the front of the 
main switchboard within 8 ft. of the floor or platform, and the 
space provided under Rule No. 2 of this section shall be not less 
than 4 ft. in the clear. Insulating floors or mats shall be provided 
for NM pressure boards where live metal work is on the front 
or : | 

22. All terminals and live metal on machines over medium ргев- 
sure above ground, and over low pressure under ground, where 
practicable, shall be protected with insulating covers or with metal 
covers connected to earth. T 

23. No person other than an authorised person sball enter a 


— 


| | 
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machine or motor room, nof interfere with the working of any 
machine, motor, or apparatus connected therewith. 


Bzoriow III. —CABLS. 


24. All conductors (except as hereinafter provided) shall in every 
case bs maintained completely insulated from earth, bat it is 


permissible to use the concentric system with earthed outer 


conductor, if proper arrangements are made to reduce the danger 
from fire or shock to the minimum, but the neutral point of 
polyphase systems and the middle wire of three-wire continuous- 
current systems may be earthed at one point. 

25. Unless fixed as far as is reasonably practicable out of reach of 
injury, all conductors, other than armoured cables, must further be 
protected by a suitable covering. Where lead-covered cable ia 
used, the lead shall be earthed, and electrically continuous 
throughont. 

The exposed ends of cables where they enter the terminals of 
switches, fuses and other appliances must, as far as is reasonably 
practicable, be properly protected and finished off, so that moisture 
cannot creep along the insulating material within the waterproof 
sheath, nor can the insulating material, if of an oily nature, leak ont 
of the cable. 

26. All joints must be mechanically and electrically efficient, and, 

where reasonably practicable, must be zuitably soldered. In ару 
place or part of a mine where General Rule No. 8 of the Coal 
Mines Regulation Act, 1887, applies, suitable joint-boxes must be 
used, and the conductors connected by meaus of metal screw clamps, 
connectors, or their equivalent, constructed іп a safe manner. 
Provided that in any place or part of a mine where a shot may be 
fired, joints may be soldered by or in the presence of a perton 
authorised in that behalf by the manager, but the same precautions 
in regard to examination and removal of workmen as are prescribed 
by paragraphs (/) and (i) of General Rule 12 shall be observed in 
all cases, and where the plsce is dry and dusty, also the precautions 
as to watering prescribed by paragraph (A) Wires, other than 
signalling wires or cables, must not be joined by merely twisting 
them together. 

27, Overhead bare wires on the surface must be efficiently 
sap upon insulators, and clear of any traffic, and provided 
with efficient lightning arresters. 

28. All cables used in shafts must be highly insulated and sub- 
stantially fixed. Shaft cables, not cspable of sustaining their own 
weight, shall be properly supported at intervals varying according 
to the weight of the cable. Where the cables are not com- 

letely boxed in and protected from falling material, space shall 
left between them and the side of the shaft, that they may yield 
and so lessen the blow given by falling material, 

29. Where the cables in main haulage roads cannot be kept at least 
1 ft. from any part of trie tub or tram, they shall be specially pro- 
tected. When separate cables are used they shall, if reasonably prac- 
ticable, be fixed on opposite sides of the road. 

The fixing with metallic fastenings of cables and wires not provided 

‘with metallic covering to walls or timbers is prohibited. 

Cables underground when saspended shall be suspended by leather 
or other flexible material in sach a manner as to allow of their readily 
breaking away when struck, before the cables themselves can be 
p rionsly damaged. 

Where main or other roads are being repaired, or blasting is being 
carried ont, suitable temporary protection must be used so that the 
cables are reasonably protected from damage. 

30. Trailing cables for portable machines shall be specially flexible, 
heavily ínsulated, and protected with either galvanised steel wire 
armouring, extra stout braiding, hose-pipe, or other effective cover- 
ing. Trailing cables shall be examined at least once in each shift by 
the person in charge of the machine, and any defects in them 

rom repaired. 
Р Mte where tbe flexible conductors sre joined to the main 
cables, a fixed terminal box must be provided, and a switch shall be 
fixed close to or in the terminal box capable of entirely cutting off 
the supply from the terminal box and motor. 


Section 1V.—BwircHES, Fuses AND Сот Оотз. 


31. Fuses and automatic cut-outs shall be so constructed as 
effectually to interrupt the current when a short circuit occurs, or 
when the current through them exceeds the working current by 200 
per cent. Fuses shall be stamped or marked, or shall have a labe] 
attached, indicating the current with which they are intended to 
be used, or where fuse wire is used each coil in use shall be so 
stamped or labelled. Fuses shall only be adjusted or replaced by 
an authorised person. 

39. All live parts of switches, fuses, and cut-outs not in machine 
rooms, or in compartments specially arranged for the purpose, must 
be covered. These covers must be of incombastible material, and 
must be either non-conducting or of rigid metal, and, as far as 
practicable, clear of all internal mechanism. 

33. All points at which a circuit other than those for signals has 
to be made or broken shall be fitted with proper switches. The use 
of hooks or other makeshifts is probibited, and in any place or part 
of a mine where General Rule No. 8 of the Coal Mines Regulation 
Act, 1887, applies, the use of open-type switches, fuses, and cut-outs 
is prohibited ; they must either be enclosed in gas-tight boxes, or 
break under oil. 

Sgction V.—Morons. 


34. All motors, together with their starting resistances, shall be 
protected by switches capable of entirely cutting off the pressure, 
and fixed in a convenient position near the motor, and every 
motor of 10 в.н.Р, or over in а machine room underground shall 
be provided with a suitable ammeter to indicate the load put upon 
the machine. 


35. Where unarmoured cables or wires pass through metal frames 
or into boxes or motor casings, the holes must be substantially bushed 
with insulating bushes, and, where necessary, with gas-tight bushings 
which cannot readily become displaced. 

36. Terminal boxes of portable motors must be securely attached 
to the machine, or be designed to form a part thereof. 

37. In any place or part of a mine where General Rale No. 8 of 
the Coal Mines Regulation Act, 1887, applies, ail motors, unless 
placed in such reoms as are separately ventilated with intake air, 
shall bave all their current-carrying parte, also their starters, 


"terminals and connections completely enclosed in fiame-tight 


enclosures, made of uninflammable material, and of sufficient 
strength as not to be liable to be damaged should an explosion of 
fire-damp occur in the interior, and such enclosures shall not be 
opened except by ап authorised person, and then only when the 
current is switched off. Tbe pressure shall not be switched on while 
the enclosnres are open. 

38. In any place or part of a mine where General Rale No. 8 of the 
Coal Mines Regulation Act, 1887, applies, а safety lamp or other suit- 
able apparatus for the detection of firedamp shall bs provided for uve 
with each machine when working, and should any indication of 
firedamp appear on the flame of the safety lamp or other apparatus 
used for the detection of firedamp, tbe person in charge shall 
immediately stop the machine, ent off the current at the gate end 
or nearest switch, and report the matter to an official of the mine. 

39. (a) A coal-cutter motor shall not be kept continuously at work 
for a period of time exceeding а maximum period which shall be 
specified in writing by the manager, so that the roof may be care- 
fally examined. 

(b) The casing or inspection doors of all portable motors used 
underground and the casings of their switches and other appliances 
shall at least once a week be opened by a Omps eT! pen 
appointed by the mansger, and the parts so disclosed shall be cleaned 
and examined before the coverings are replaced. Іо special cases 
requiring a motor to run continuously 1 than one week, the 
motor shall be examined at the end of the rav. A report of such 
examination shall be entered in a report book. 

40. The person in charge of a coal-cutter or drilling machine ahall 
not leave the machine while it is working, and sball, before lesving 
the working place, see that the current is cut off from the trailing 
cables. He must not allow the cables to be dragged along by the 
machine. Norepairs shall be made to any portable machine until 
the pressure has been cut off from the trailing cables. 

41. If any electric sparking or arc be produced outside a coal- 
cutting or other portable motor or by the cables or rails, the machine 
shall be stopped, and not be worked again until the defect is 
i mis and the occurrence shall be reported to an c ficial of the 

e. 


BzorioN VI.—ELECTRIO LOCOMOTIVES. 


42. Electric haulage by locomotives by the trolley wire system is 
not permissible in any piace or part of a mine where General Rule 
No. 8 of the Coal Mines Regulation Act, 1887, applies. Oa this 
system no preesure exceeding the limits of medium pressure may be 
employed. 

43. In underground roads the trolley wires mast be placed so 
that they are at least 7 ft. above the level of the road or track, or 
elsewhere, if sufficiently guarded, or the pressure must be cut of 
from the wires during such hours as the roads are used for 
travelling on foot in places where trolley wires are fixed. The hours 
during which travelling on foot is permitted shall be clearly 
indicated by notices and signals plac:d in a conspicuous position af 
the ends of the roads. At other times no one other than a duly 
or adi person shall be permitted to travel on foot slong the 
road. 

On this system either insulated returns or uninsulated metallic 
returns of low resistance may be employed. | 

44. In order to prevent any other part of the system boing 
earthed (except when the concentric system with earthed outer con- 
ductor is used) the current supplied for use on the trolley wires with 
ап uninsulated return shall be generated by s separate maobine, and 
shall not be taken from or be in connection with electric lines other- 
wise completely insulated from earth. 

45. 1f storage battery locomotives are used in any place or part of 
a mine where General Rale No. 8 of the Coal Mines Regulation Act, 
1887, applies, the rules applying to motors in such places shall also 
be deemed to apply to the boxes containing the cells. 


Bgcri0N VIT.—ELEOTBIO LIGHTING. 


46, All arc lamps shall be so guarded as to prevent pieces of 
ignited carbon falling from them, and shall not be used in situations 
where there is likely to be danger from the presence of coaldust. 
They should be so screened as to prevent risk of contact with 
persons. | 

47. Small wires for lighting circuits must be either conveyed in 
pipes or casings, or suspended from porcelain insulators, or tied to 
them with some non conducting material which will not cut the 
covering; and so that they do not touch any timbering or metal 
work. On no account must staples be used. If metallic pipes are 
used, they must be electrically continuous and earthed. If separate 
uncased wires are used, they must be kept at least 2 in. apart, an 
not brought together except st lamps or switches or fittings. t 

48. In any place or part of a mine where General Rale No. 8 o 
the Coal Mines Regulation Act, 1887, applies, electrical lamps, 
used, must be of the vacuum or enclosed type; they shall be P 
tected by gas-tight fittings of strong glass, and have no flexible co 
connections, and shall only be changed by а duly authorised om 
petent person. While the lamps are being changed the ocurren 
shall be switched off. 
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49. In all machine rooms and other places underground, where a 
failure of electric light is likely to cause danger, some safety 
lamps ог other proper lights shall bs kept for use in the event of 


such failure. 
Szorion VIII. - BROT Fm. 


50. Electricity from lighting or power cables shall not be used 
for firing shots, except іп sip king shafts or stone drifts, and then 
only when a special firing plag, button or switch is provided, which 
plag, button or switch shall be placed in а fixed locked box, and 


thall only be accessible to the authorised shot-firer, . 
The ficing cables or wires sball not be connected to this box uatil 


immediately before it is required for the firing of shots, aud shall be 
disconnected immediately sfter the sbots are fired. 

When sbot- flring cables or wires are used in the vicinity of power 
or lighting cables, sufficient precautions shall be taken to prevent 
the shot-firing cables or wires from coming ia contact with the 


lighting or power cables. 
Sxcrion ЇХ.—ЁтамАлКО. 


The foregoing rules sball not apply to telephone, telegraph, and 
signal wires, to which the rules of this section only shall apply. 

51. All proper precautions must be taken to prevent electa 
signal and telephone wires from coming into contact with other 
electric conductors, whether insulated or not. | 

52. Contact makers or push buttons of electric signalling circuits 
shall be so constructed and placed as to prevent the cironit being 
accidentally closed. 

53. In sny place or part of a mine where General Rale No. 8 of 
the Coal Mines Regulation Act, 1887, applies, bare wires shall not 
be used for signalling circuits except haulage roads, and the 
pressure shall not exceed 15 volts in any one circuit. 


Sxorion X.—ÉrEecrRIO Вювшантна or ӨАРЕТҮ LAMPS. 


54. In mines to any place or psrt of which General Rale No. 8 of 
the Coal Mines Regulation Act, 1887, applies, when safety lampe are 
relighted underground by electricity, the manager sball select a 
suitable station or stations which are not in the return airway, and 
in which there is not likely to be any accumulation of inflammable 
gas; and no electric religbting apparatus sball be used in апу other 
place. All electrical relighting apparatus shall be securely locked, 
so as not to be svailable for use except by persons authorised by 
the manager to relight safety lampe, and such persons ball examine 
all safety lamps brought for relighting before they are re-issned. 


Sxorion XI.—EXEMPTIONS AND MISCELLANEOUS. 


55. Notwithstanding anything contained in theae rules, any 
electrical plant or spparatus installed or in use before the coming 
into force of these rules may be continued in n:e, unless an inspector 
shall otherwise direct, or subject to any conditions affecting safety 
that he may prescribe. 

In case any difference of opinion sbsll arise between an inspector 
aud an owner under this rule, the same shall be settled as provided 
in Sec. 42 of the Coal Mines Regulation Act, 1887. 

56. Any of the foregoing requirements shall not apply in any 
case in which exemption is obtained from the Becretary of Btate, 
on the ground either of emergency or special circumstances, on such 
conditions as the Secretary of State may т reearibe. 

[Copies of these regalations can be obtained from Messrs. Wyman 
and Sons, Ltd., Fetter Lane, E. O., or from any bookseller. ] 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE MECHANICAL CONSTRUCTION OF STEAM 
TURBINES AND TURBO-GENERATORS. 
Ву W. J. A. Lonpon. 
(Abstract of Paper read at Manchester, on February 28th, 1905.) 


Too much ore dit cannot be given to the Нор. C. A. Parsons and his 
staf for their untiring energy in bringing the steam turbine to ite 
present prominent position. Efficiency, maintenance and durability 
testa have been carried out by independent experte, which clearly 
prove that the modern steam turbine ss regards geveral efficiency 
can bold its owa with any form of the best reciprocating engine. 

The object of the present paper is to briefly deal with some of the 
difficulties met with in the successful design of steam turbine 
machinery, hoping that advantage may be gained by the openirg of 
a discussion on this important subject. 

Steam turbines are now constructed with vertical and horizontal 
shafts. The vertical turbine naturally appeals to the engineer at 
first sight as being the most suitable for high speed, there being no 
sagging in the ebaft (due to its own weight between the bearings). 

e farther claim is made for the vertical engine that it takes up 

floor space than does the horizontal design, this saving meaning 
a lower cost of foundations and smaller engine room. The present 
designs of the vertical turbine, however, now on the market do not 
differ to any great extent in superficial floor area from that taken 


з — — 
| 


by one or two types of horisontal machines. Against the advan- 
tages set forth above of the vertical machine we most put the fol- 
lowing disadvantages :— General inaccessibility, and tbe difficulty 
met with and time n for the withdrawing of, say, the 
turbine spindle to attend to any repairs that may be necessary. Tbe 
footstep bearing necessary to support such a rapidly revolving 
beavy shaft calls for an exceptional design, and should tke support- 
ing fluid give out, considerable damage would be done, Auxiliary 
machinery is necessary for the supply of this supporting fluid, and 
also a relay connected to an emergency pump. This aoxiliary 
machinery means additional plant to look after, and floor space 
which must be added to that tsken up by the turbine. A further 
disadvantage of the vertical type is the fact that the heat radiated 
from the turbine cylinder rises up and heats the generator. The 
top bearing must be so designed that it is not possible for any oil 
to leak on to the generator, the effect of this being often very 
serious. The stuffing box between the turbine and the generator 
must also be absolutely steam tight, to prevent the possibility of 
auy vapour rising into the generator. None of the above difficulties 
are met with when the machine is built on a horizontal axis. 

Where the foundations provided for turbires are at sll elastic, 
vibrations will be sometimes re$ up in them, causing а certain 
amount of inconvenience to inmates of, private houses or hotels 
where turbines are installed. These vibrations can be damped out 
in the majority of cases by insulating the bed-plate of the machine 
from the floor by a layer of wood, felt or lead. 16 sometimes 
happens, however, that when the vibrations аге thus atamped ont 
entirely in the vicinity of tbe machine, they can be felt in strao- 
tural steel work some distance away. They are then most probably 
due to some harmonic action, and can be generally eliminated by 
slightly altering the speed of the machine or interrapting the wave 
cf vibration in the girder or other structure that is giving the 


trouble. 


In large machines it bas been found possib!e to balance the 
rotatiog elements more accurately, and in consequence of the little 
vibration that is likely to arise, it is preferable to build the bed- 
plate rigbt into the foundations. 

Foundations, where possible, should be of concrete, or brick and 
cement, and should extend the whole length of the turbice bed. 
plate. The form of foundation shown in fig. 1 gives борӣ results, 
and in many cases is the best form for such work. All con- 
densers and auxiliary apparatus сап be placed under the turbine, 
and every part of the plant is easily accessible. Steel or iron con- 
structions in foundations are not to be recommended. 

The general principles governing the sction of modern steam 
turbines sre well known. The design and constractior, however, 
apart from the actual design of the nossles, blading, &c., are greatly 
affected by the governing principles. 

In the De Laval the whole of the expansion takes place at one 
time, the ateam being expanded right down to condenser or atmo- 
spheric pressure in the one set of nozzles. The velocity obtained is 
enormous, and consequently bigh peripheral velocities are necessary 
in the rotating wheel. In the compound impulse type the expansion 
takes place in two or more stages of the stationary elements, bat no 
expansion is supposed to take place in the rotating buckets, so that 


there is no difference of pressure on the two sides of the rotating - 


wheel; this point is important. 
The Rateau steam turbine consists of а series of disks mounted on 


one continuous shaft revolving between stationary diaphragme cop- 
taining the distributors, which, in reality, are nossles. This turbine 
is & multiple De Laval. As all the expansion tskes place in the 


stationary element, there exists no difference of pressure 5 


the two sides of the revolving wheel; thus there is no 

tendency for the steam to leak past the periphery of the wheel, 
sud in consequence fine radial clearances between the wheel and 
casing are not needed. The peripheral velocity adopted is only 


about 300 ft. per second. 
The spindle of each element consists of one tbrougbgoing shaft 


upon which is mounted a series of forged steel disks, carrying the 
blades on their outer flanges. 

The Zoelly turbine is in principle identical with the Rateau, but 
the mechanical constraction is somewhat different. The revolving 
disks of the Z»elly turbine run at a much bigher peripheral velocity 
than the Ratesu—namely, about 590 ft. per second, so that the number 
of disks is reduced, and tke shaft is much shorter. Even with 
fewer disks Z elly divides the machine into two cylinders for the 
complete expansion, so that the distance between bearings iu either 
cylinder is comparstively short, and the possible troubles due to 
whipping are greatly reduced. The Hamilton-Holz warth is another 


example of this type. 
The Curtis turbine in general construction is very similar to the 
Zoelly. The Rateau and Zoelly turbines expand the steam in each 
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stationary element, whereas in the Curtis, the expansion which has 
te bs taken cara of by two or more wheels, takes place in one 
expanding nozs'e. This, system has the effect of reducing the 
number of rotating blades necessary for a given expansion. · 

As this machine ie very much shorter than the Ra teau or Z»elly, 
it is the opinion of the writer that a turbine on the Ourtis principle 
with a horiz tal apindle would present fewer possibilities for trouble 
than with the vertical spindle. 

In the Parsons and Westinghouse turb'res a totally diff-rent 


Fia. 2. 


general construction to the impulse machines iscalled for. Inthese 
turbines expansion takes place in the revolving blades as well ss 
in the stationary blade». This calls for fine radialclearances. With 
4 drum type of spindle the loss by radial clearance space is some- 
what larger than is the case with a disk type, but skin friction ie 
reduced to a minimum, there being no big areas revolving in media 
of different densities. A spindle of a Parsons turbine is shown in 
fig, 25, and consists usually of a cast-steel drum, having forged steal 
ends abrunk or pressed into it. This form of spindle is much stiffer 
than s through-going shaft with disks. A certain amount of whip- 
ping takes place, however, owing to itsgreat overall length. 

Turbines of 1,000 xw. and upwards were, up to a fow years ago, 
divided into two cylinders. It has been proved, however, that it 
is not necessary to resort to two cylinders; and machines up to 
5,000 Kw. are now constructed with а single cylinder. 

With the Ratesv, Zoelly, or Curtis machines, the steam can be 
concentrated and passed through only a portion of the periphery ; 
but in coneequ2nce of the difference of pressure existing between 
the two sides of the rotating vanes in a Parsons turbine, the whole 
annulus must be filled with steam, so that small diameters and low 
velocities have to be resorted to where its density is very higb, ín 
order that the percentage of clearance to blade height may not Ъз 
excessive. As tbe steam expands, its volume increases, and as the 
number of rows or blades varies with the square of the velocity, it is 
advantageous to step up in the diameter of the spindle as soon as 
possible. Various designs have been tried for these spindles, one 
type being shown in fig. 24, which consists of a plain forged steel 
dram baving ends pressed into it of high carbon or nickel steel. 
The steps are taken care of by a serios of cast-steel rings. This 
type of spindle bas the advantage that the forged steel body is 
more homogeneons than the casting, and consequently is leas likely 
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when entering the field of turbiae manufactere, arrived at the 
conclusion that the most successful machine should combine the 
principles of action and re-action. By making the turbine double 
flow—that is, by admitting steam in the centre and pasing it 
through equal rows of blades on each side—end thrust and dummies 
were eliminated. 

By adopting a combined impulse wheel to take care of the 
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expansion from boiler pressure to about 60 Ib. abs., it was found that 
the velocity necessary for the wheel fixed such a diameter that 
Parsons blading could be successfully used on the one diameter. 
The. result of this combination is that a machine can be built which 
is very much shorter than the Parsons machine for given conditions, 
st the same time maintaining the same high degree of efficiency. 
With this type of machine the skin friction of the disks of the 
ordinary impulse type is eliminated. : 

A longitudinal section of a British Westinghouse tarbine is shown 
in fig. 3, and the design as described allows of forged steel being 
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Fig. 3. 


to cause balancing troubles. The cast-steel rings can each be 
separately balanced and shrunk on. The disadvantage of this type 
lies in the number of parts, and the amount of machining and 
fitting necessary, which make this construction more expensive than 
the first design referred to. Messre. Parsons now use the type of 
spindle shown in fig. 2p for all their designs, using cast-eteel for 
the drum. With spindles of this design balancing troubles are often 
very serious, it being impossible to guarantee absolutely homo- 
geneous materia), and on account of the weakest section falling 
midway between the bearings whipping is likely to occnr due to 
unbalanced mass. : 

The design of the stationary part of a Parsons turbine is a very 
important item ; ав the diameters increase, the greater is the 
tendency to distortion. The cylinder cannot readily be supported 
between the bearings, and any irregularity cast on to the part of the 
cylinder that must remain concentric st once causes distortion. 
The writer is confident that the majority of accidents due to 
blades fouling can be traced to the faulty design of this part of the 


turbine. 
The British Westinghouse Оо. between two and three years ago, 


used throughout in the construction of the rotating members. А 
centre shatt of high carbon steel extends from one bearing to the 
other, on which is shrunk the disk supporting the dram. The 
centre disk ie of forged steel, and the outer drum is of weldlese 
rolled steel. This drum carries the impulse blades in steel rings, 
which are shrank on. The Parsons blading is carried directly ín 
grooves іп tha main drum. Stiffening disks of thin steel are also 
fitted into the ends of the drum. A spindle of 
extremely stiff, and there are no joints in the spindle likely to give 
way and cause trouble. 

The cylinder in the Westinghouse turbine is also much shorter 
and stiffer than the ordinary Parsons type. Distortion is reduced 
to а minimum, so that blade fouling is an unlikely occurrence. 

The electric generators have to be of special construction for tut- 
bine driving. With continuous current generators (for electrical 
reasons), it is not advisable to have the armature tunnel-wound, bu 
preferably in open slots. This leads to the difficulty of holding th 
conductors against the centrifugal force attendant upon high speeds. 
Binding wire ís often resorted to, but this construction is а very 
questionable solution of the problem. The majority of continuous 


this construction ii 
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int generators to-day are constructed with semi-enclosed slots, 
a Keypiece being driven in on top of the conductors This con- 
struction is satisfactory for the core of the armature, but the end 
windings require some other method of support. Fig. 44 shows 
one method of end winding with binding wire. This construction 
is so designed that where the heaviest load comes on the conductors 
the thickness of binding wire is greatest. The alternative to the 
above construction now generally used is shown in fig. 48, the end 
winding ss. d kept in position by bronz) end bells This con- 
struction has the advantage that repairs can be readily attended to. 
The greatest difficulty is the securing of suitable material. With 
cast-bronss it is diffi zult to ensure the material being homogeneous ; 
and it is advisable, where possible, to use rolled material. 


The form of commutator now adopted in nearly all continuous — 


current tarbo-generators follows the line shown in fig. 5. The teg- 
ments are built up with intervening layers of mica and clamped 
i дирди The mica is then tied round the outside at the place 
where the shrink ríogs are to be fitted ; the steel rings are shrunk on 
and the whole machined inside and out. The commutator is sup- 
ported on cones at each end, which fit tightly on to the shaft. 
Owing to the wear that is bound to take place on such commu- 
tators, allowance must be made so that when the commutator is 
worn down to a certain extent, the segments do not become too 
weak to support themselves between the rings, and in consequence 
bulge out, causing high bars. In order that it may becom: apparent 
when it is time to stop truing up the commutator, a series of notches_ 
or grooves can be placed along the commutator segments indicating 
the limit fortruing up. All overha mica, & n., should be turned 
off, as this has often been found to give trouble by collecting dirt. 
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The armatures of continuous-current generators can never be of so 
good а mechanical construction as the turbine spindle, and in conse- 
quence balancing troubles are more likely to occur here. Every- 
thing throughout should be so designed that when running there is 
as little unbalanced mass as possible, and where key ways are cut in 
the shaft, two should be provided diametrically opposite, in order 
to keep the shaft itself ac uniform as possible. 

It has been found that it is almost impossible to use carbon 
brashes on this type of generator, owi-g to the fact that tke 


armature floats when running, thus causing the brushes to dance; - 


metal bru hes must, therefore, always be used. Іа all modern 
turbo-generators commutating poles or compensating windings are 
adopted, thus ensuring the fixed load. | 

Continuous current machines are not so applicable, on account 

of commutation and other difficulties, to this form of prime mover 
88 those for alternating current, where the iodicity is not too 
low. Tho first 4.0. machine, and those following it for many years, 
were of the revolving armature type. 
. Daring tbe last few years the demand for larger machines with 
higher voltages has necessitated the adoption of the rotating field 
type of alternator. With rotating field machines the design of the 
armature or stator differs little from that of ordinary slower speed 
machines. The design of the rotating fields, however, demands 
very careful consideration. They may be built up of (1) laminated 
plates, (2) slabs of forged steel, say, about 2 or 3 in. thick, (3) solid 
core with poles bolted on, (4) one solid pieoe. 

All the above constructions are now adopted by different makers. 
In large machines the peripheral velocity amounts to something 
like 300 ft. per second. With this speed centrifugal stresses are 
very higb, demanding the finest material possible for such work. 

The British Westinghouse Co., in their designs for the 5,500-xw. 
turbo alternators for the London Underground Railway Oo., in 
order to be on the absolately safe side, adopted the solid con- 
struction. These rotors run at 1,000 rpm. The outside diameter 
is 678 in., and the peripheral velocity of the pole faces 294 ft. per 
second. The field itself is a solid forging of Whitworth fluid-com- 
pressed steel, the centre being bored out to admit the high carbon 
steel shaft. The sides of the poles are milled ont to admit the 
windings, ventilating ducts being also milled out. 

As in continuous current work, special care must be taken with 
the winding of the rotors so that the possibility of the shifting of 
the conductors is reduced to a minimum; and further, owing to the 
great weight of these rotating fields, the shafts should be as stiff as 
possible to ent whipping, which points to another advantege cf 
the solid pole construction, as it materially stiffens the shaft. 


In turbo-alternators, while the core and copper losses are slightly 
smaller than thoss of the slow - speed type, it is much more difficult 
to dissi the heat on account of the much smaller radiating sar- 
face. reduce as low as possible the loss by windage, smooth 
cores should be adopted where possible. Ia order to obtain ample 
ventilation two methods may b» adopted: 

1. As much exposed surface апа free airway as possible. 

2. Machine entirely enclosed, with forced ventilation. 

Both these systems are now extensively used, aud it is hard to 
decide which is preferable. The first has the advantage of being 
more efficient, but has the objection of being noisy. This noise із 
almost entirely eliminated in tbe enclosed machine, but tests have 
shown that with this typo, to obtain sufficient ventilation a con- 
siderable amount of power is absorbed by the blowers, resulting in 
a somewhat less effi sient machine. 

In turbine bearinge we are confronted with the following oon- 
Alicting conditions : —On the one hand the shaft should be sufficiently 
strong and rigid, necessitating large diameter journals, and the 
bearings must be sufficiently long to keep the pressure sq. ia. 
low, to allow of the oil being constantly renewed round the journal. 
On the other hand, the circumferential speed of the journal must 
bo kept as low as possible to reduce friction. In order to make 
the whole length of the bearing effective, this length must not be 
excessive, ! 

Mr. Parsons, duripg bis early experiments, appreciated the fact 
that a special form of bearing was necessary. He eventually 
adopted a series of concentric bronse tubes fitting loosely over one 
another. Tbe spaces between these tub3s are filled with oil, 
making an efficient damper. Considerable vibration may there- 
fore exist at the centre bush without baing perceptible at the outer 
casing. 

For small turbines and generatora with high speeds down to 
about 2,000 r. p. m., this bearing is almost universally used, and gives 
entire satisfaction. For machiaes, however, with speeds 
below that mentioned, the rotating elements can be sufficiently 
well balanced to ran smoothly in solid bearings of cast-iron, white 
metal lined. Even large bearings must be allowed a certain amount 
of give, either by easiog off the bushes towards the end, or fitting 
the whole bearing into a spherical seat. As regards the journal 
itself, the experiments of O. Luche, of Berlin,“ go to prove that 
the metal employed, whether of nickel steel, Siemens-Martin steel, 
or mild steel, bas little influence on the friction. 

The effect of clearance has ‘a marked influence on the efficient 


working of turbice bearings. In consequence, it is better to ease 


the beariags considerably on the upper half; this materially 
decreases the friction, and allows much smoother running. If 
the shaft is well balanced, the upper half of the bearing сал be 
entirely dispensed with, and -this ie practically done ia many 
instances, a clearance of у, in. being allowed on the top half of the 
bearings. However, instead of cutting the whole of the top of the 
bearing awsy, it is safer to allow a strip of the bearing to remain 
along the top, thus holding the whole shaft. 

The peripheral velocity in turbine bearings is necessarily very 
considerably higher than in ordinary steam engine practice, 
velocities of 50 ft. per second being regular practice. The load per 


square inch, however, must be kept very low. In steam turbine 


practice to-day it is usual to allow a constant of 2,500 for the 
peripheral velocity in feet per second multiplied by the pretsure 
per square inch on the bearings. This in some cases is raised as 
bigh as 3,000. The crux of the whole question is the facility for 
dissipating the heat, and for this reason as much of the baring as 
possible оша be in contact with the outer wslls, provided, of 
course, that the outer walls themselves are also free to dissipate 
heat. Whater-oooled bearings are very often resorted to in very 
large machines, the principal advantage of these being that in a. 
turbine of the Parsons type the water-cooled bearing isolates the 
beat of the нр. end of the turbine from the bearing proper. In 
machines where there is no close contact with steam-heated эпт- 
faces, bearings working within the limits mentioned can be run 
satisfactorily without water cooling. An ample oil supply, bow- | 
ever, should be given. The oil leaves the bearings uncontaminated 
by water or other matter, and can be returned to the cistern aud 
re-used. The usual European practice in turbine work is to allow 
abont 05 gallon per sq. in. of Капле surface minute. | 

Ball bearings are noisy, even with small balis; they are not suit- 
able for bigh speed work. 

Oonsiderable trouble ie often experienced in the successful 
balancing of steam turbines and turbo-generators. To reduce the 
possibilities of such trouble to а minimum, the following pointe 
must be taken into consideration in the design of the machine:— 

1. The materials adopted should be as homogeneous as possible. 

2. The design should be abeolutely symmetrical. 

3. Where possible all parts should be machined inside and out. 

4. The shaft must be sufficiently stiff to resist undue whipping. 

5. Special care must be taken with the windings and insulations 
to ensure rigidity when running. | 

6. Where possible the normal running speed should be below the 
“ critical speed." If this is not possible the normal speed should 
be reasonably higher, so that the critical speed, except when 
running up or shutting down, is never reached in ordinary 
operation. | 

The whole body should be statically balanced before being run. 
If, however, the drum or body of similar construction shows perfect 
balance on the knife edges, it is no criterion so far as correct 
running balauce goes. 

In balancing, if the rotor is considerably out of balance, one is 
very often much tempted to apply considerably more weight than 


© “Traction ‘and |Transmission," Volj VL, Part 5, p. 88, "Oa 
Bearings for High Speeds,” by O. Lasche. 
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is necessary. It the weights ars applied at the periphery of the 
body, which has а velocity of, say, 300 ft. per second at a radius of 
1 ft., the actual weight applied is multiplied by the centrifugal force 
3,000 times. Very small weights, therefore, have considerable 
effect in throwing the whole body back into balance. 


— — 


DiSCUSSIOK. 


Mr. MILLER said be would like some information as to the 
method of fixing the blades and supporting the edges. In a turbine 
under construction at the British Thomsor-Houston Co.'s works the 
blades were supported on the edges by a gun-metal ring, and were 
cut out of the solid steel. With regard to the footstep bearing, 
the trouble caused by the pump failing to act, could be got over by 
baving a hydraulic accumulator. The leakage of steam from stuff- 
ing boxes under the generator was not a great difficulty, as the 
pressure of steam at that point was only about 5 1b. 

Mr. Barre seid that the floor space occupied by vertical 
and horizontal turbines was about equal when the condenser 
and pump were taken into consideration. With regard to 
counteracting vibration, he kaew of a case whera this was accom- 
plished by inserting two extra joists between the existing joists. 
He disagreed with the author on the question of building the 
turbine bed-plate into the foundation. The author vetoed girder 
foundations, but he had found them perfectly satisfactory, and 
thought that many people did not build them oorrectly, neither 
bracing them nor fitting angle plates. The spindles in Parsons 
turbines were built of mild steel, which wes much to be preferred. 
The earlier form of turbine was designed with the double flow, but was 
given up on account of its having lower efficiency than the single flow. 
He could not recall a care where binding wire had been used on an 
A.C. armature. He would like to know what the British Westing- 
house Co.'s experience was of turbines supplied by them for the 
Metropolitan Railway. | 4 

Mr. WHYSALL said the turbines owned by the Manchester 
Corporation had been running 
results. The peripheral speed of the commutator was about 6,000 ft. 
per minute. Metal brushes were fitted weighing 2 lb. each, and 
lasting about 336 hours. The commatators had given less trouble 
than was anticipated, having run 20 months, and only been turned up 
once, He would like to know what was the highest tem 
white metal bearing would safely work at. With superheated 
steam һе found the oil temperature to be about 150°, and at 
that temperature it gave no trouble. Water cooling was used. 
Vibration eould be ontirely eliminated by balancing. 

Mr. Вклтом said there were several mills іп Lancashire driven 
by turbines, and also many inquiries for the latter. 

Dr. Bowman said with regard to the lubrication of the bearings of 
vertical turbines, he had adopted an accumulator at a large mill in 
Yorkshire, which had worked very well. 

Mr. WALKER stated that the 3,000 xw. turbines built by the 
British Westinghouse Oo. for the Metropolitan Railway had run 
without a hitch, not one having to be shut down since the start. 
There was а certain amount of delay in the manufacture which was 
caused by experimental details. The blades were of such a shape 
that it was impossible for them to come out. ö | 

Mr. ArrcHisON did not think that the blades of the Curtis 
turbine could wipe out, as the blades and guides could not foul one 
another. Оа the subject of priming he knew turbines to get rid of 
the water and then run on satisfactorily ; reciprocating sets would 
nof have done во. 

Mr. CooPER remarked that he used superheated steam, and when 
bis tarbine had been running for two hours, he could not pnt his 
hands on the bearings. There was nothing to fear if good oil was 
° used, and the melting point of the metal was not reached or the 
carbonising point of the oil. 

Mr. Гонрон, in replying to the discussion, said that blades ent 
out of the solid looked a better job, but he did not agree that it was 
во. When blades were put in separately, they could be taken out 
and repaired, but not so when cut ont of the solid. The blades in the 
Parsons and Westinghouse turbines could not come oat except by 
fouling. There were no mills driven direct off the turbine shafts; 
they were fitted with a good big reduction gear. On the question 
of priming, turbines cleared themselves of water, and then ran on 
all right. Building the bedplate into concrete was a matter of 
opinion. Personally, he found it gave very good results. The 
difficulty with the girder foundation was supporting it. There had 
been no difficulty experienced in the balancing of turbine spindles ; 
what he referred to was balancing the machines. When the machine 
was considered by the makers ss complete there was never any 
trouble. As pointed out in the discuesion, the double-flow machine 
was given up because of the lower effisiency. He sud that the 
turbines for the London Underground Railway had given a little 
trouble at first, but they were now running satisfactorily. They 
could not be tested at the works, and whoever had been the makers, 
the same thing would have happened. If good oil were used, he 
did not see why the temperature of the bearings should not go up 
to 150* or over. 

: hearty vote of thanks to the author brought the proceedings to 
а close. 


Inspectors for Technical Institutes.— The Council of 
the Association of Teachers in Technical Institutes bas passed the 
following resolution, and forwarded a copy of it to the Education 
Authorities:—'' In view of the present advertisements for various 
inspectors for technical institutes generally, we beg to urge that 
appointments should be given to candidates who have 
experience as teachers in the technical movement." 
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A NEW UNDERGROUND CABLE SYSTEM. 


By AXEL HULTMAN, Manager of the Government 
| Telephone Exchange, Stockholm. 


THE rapid extension of the telephone early necessitated the 
placing of subscribers' lines underground, and to-day there is 
no large modern telephone system without underground 
cables running out of the central office. Not only town 
lines, however, have to be laid in this manner, but also the 
long-distance lines, £e, the lines between citien, which 
become numerous in the neighbourhood of important centres, 
must also be laid in some similar manner, for it becomes 
impossible to build the ever-increasing pole lines along railways 
and country roads, especially as these routes are often occupied 
by power circuits. 

The number of long lines in the neighbourhood of Stock- 
holm having. become inconveniently large, the Swedish 
Telegraph Administration began experimenting in 1892 
with a cheap mode of running lines, and bas continued the 
experiments ever since. | 

The capacity of long underground circuits must be kept 
as low as possible, which involves wide air spaces between 
conductors, air being the best of all insulating materials. The 
problem is therefore two-fold— 

1. To make the conduit cheap and yet air-tight throughout, 
and at the same time to afford a complete mechanical protec- 
tioa to the conductors. 

2. So to place the conductors in the conduit as.to prevent 
induction and maintain permanently their relative positions. 

While experimenta have been made with lead-covered paper 


— 


Fig, 1. 


cables containing heavy copper wires, spaced as far apart ав 


possible, it is doubtful whether the problem can be solved їп. 


this manner at a reasonable cost, for a wide spacing between 


= te 


wires cannot be obtained without au increase of outside 


diameter and a corresponding increase of cost; then, again, 
such heavy lead cables are difficult to transport and to lay. 
On the other hand, in the system which I have succeeded in 
working out, the conductors can be spaced as far apart as 
permitted by the limits of cost and room available iu each 
case, and without a considerable increase in the cost of 
materials, the capacity may be brought down 5 or 10 per 
cent, under the lowest figures given below. The cables 
laid hitherto have the conductors of each pair 17 mm. 
apart, while the distance between paira is 28 mm., and no 
conductor is less than 5 mm. from the conduit; this cor- 
responds for 2-mm. conductors to 0°00985 M. F. per km. 
for the inner conductora, and to 0:0132 M. F. per km. for 
the outer conductors nearest the conduit. i 

By increasing these distances to 20,36°5 and 10 mm. 
respectively, the capacity is reduced to 0`00985 and 
0:0125 м.ғ. per km. respectively. It is manifest that with 
such low capacity and with the addition of loading coils 
underground circuits can be operated over long distances. 


T" 
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Experiments with the system were far enough advanced 
in November, 1900, to admit of public tests being made 
and officially certified to. 

The first experiments on a large scale were made in 1899 
(fig. 1). Owing, however, to various circumstances the 
first line was not satisfactory. The next experiment on a 
large scale was made in the spring of 1902 during very bad 
weather, but the insulation came out at 20 megohms per 
km., which remained the same in the spring of 1903, thus 
proving that the protection of the conduit could be relied 
upon. 

This line was laid rapidly, under very unfavourable circum- 
stances, and so near the surface of the ground as to be 


exposed to the full effect of frost; it was partly laid on . 


hilly and partly on marshy ground. 
The conduit is an iron pipe laid in cement, the joints 


between the lengths being in principle similar to those 


shown in German patent No. 125,464 (U.S. patent 680,151), 
although they have now been improved and changed in 
some respects. The next conduit line was built in the 
summer of 1903, but the conductors were not drawn in until 
1904, and gave 264, 158 and 80 megohms per km. Four 
wires were bad owing to а fault. Figs. 2 and 3 show 
the work of laying this line in progress. и 

During the past winter the conduit luid in 1902 was 
taken up and carefully examined, the result showing that it 
BE remained throughout in the same condition as when 

id. 

In order to maintain the wires in place, a variety of 
disks have been tested ; one of these is shown in fig. 4 
(U.S. patent 680,151, German patent 126,868). This disk 
has been changed and improved, but will not be described 


Fia. 2. 


in detail until new patents are taken out. Experience 
shows, however, that with the latest devices no contacta 
either between conductors or between conductors and 
conduite can take place after the cable has been drawn in 
and fixed in place. 'The new system has therefore been 
tested in every detail, and is now ready for actual use on а 
large scale. 

The mode of construction now used renders these 
cables more expensive than was expected, but not beyond 
measure, especially when the low capacity is con- 
sidered. | 

A 28-wire conduit and cable, laid down complete, can be 
made for kr. 5:00 to kr. 5:50 per metre, allowing a reason- 
able profit. In this price the conductors themselves are not 
included, as they may vary from 1 to 4 mm. А 76-wire 
route may be built for kr. 7:50 to kr. 8°00 per metre, and a 
148-wire route for 12 to 18 kr. per metre. [The krone is 
worth about 1s, 1d.] Labour is the principal item of 
expense, but this is now brought down to a minimum by 
doing most of the work in the factory. On the ground 
the work is confined to the trenching, the laying and jointing 
of the conduit, and the drawing-in of the cable, operations 
which are simple and are done rapidly by trained 
men. 

The conduits are laid along railways close to the surface 
of the ground, being covered only sufficiently to prevent 
interference with railway work. Into this conduit the cable is 
drawn, being brought from the factory ready provided with 


insulating disks, The drawing-in is easy, and takes only a 

few minutes for each section of 300 metres. | 
The stringing of the wires through the insulating disks is 

done partly on & machine, and partly by hand. They are 


arranged exactly in fours, in such a manner as to avoid 


induction between conductors. This requires certain 
operations to be performed -by hand, but these are reduced 
to a minimum. This hand labour pays, because it gets 
twice the number of conductors into the same space as would 
be occupied by paired wires. 


PAYMENT FOR SPECIFICATIONS: THREE 
POINTS OF VIEW. 


By A. LE STRANGE. 


The Architect’s.—In the generic term architect is included 
the consulting engineer. For certain classes of work there is 
almost as much competition among architecis as among con- 
tractors. The mode of obtaining it differs but slightly, and 
of the two, perhaps, the contractors’ method is, on the whole, 
more open and above-board; still, there is not much to 
choose. 

For small contracts the usual 5 per cent. commissio 
does not pay; but owing to the keen competition a lower 
fee even than this is sometimes taken ; or the fee is inclusive— 
that is, it must cover all expenses, such as drawings, . 
specifications and any travelling expenses. 


Fig. 3. | Fia. 4. 


Now an architect—still including the consulting engineer 
— is buman; he has animal appetites, and cannot live on 


air. As soon as he is retained for any work he ів beset by 


temptations. He knows—there is no secret about it—that 
by specifying So-and-so’s window frames, this make of door, 
and that type of lavatory fittings, grates, &c., a trade com- 
mission awaits him, if he deigns to accept it. And, as 
already mentioned, his appetites are human. / 
Then there are the office expenses to be considered. 


` Clerks and draughtsmen do not work for nothing. Carbon 


copies of specifications do not spring from the ether auto- 
matically in proportion to the demand, and blues of tracings 
are not given away by the pLoto-printer as an advertise- 
ment. Who is to pay for all these things? Why should 
every Dick, Tom and Harry of a contractor be presented 
with a free copy for the asking of that which has been paid 
for not only in hard cash but has called for the expenditure 
of much brain sweat and grey matter? 

Let the contractor pay for it, then, if he wants to tender. 
Could anything appear more reasonable ? In the advertise- 
ment for tenders, therefore, let it be stipulated that all appli- 
cations for specifications must be accompanied by 108., 
which will not be returned, “ to cover cost of plans and 
printing." | 

The Contractor’s.—A contractor secures оп the average 
probably much less than 1 per cent, of the work he tenders 
for. Each tender costs him money in clerks’ wages, office 
expenses, &c., it entails considerable labour, and often а very 
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high order of technical ability. All-this he looks upon in 
the form of а speculation and does not complain, so 
long as he thinks he is getting “a fair show" and he 
Stands an equal chance with the others, and the average 
number of prizes amounts to, say, 1 per cent. of the blanks, 
he recognises in a sportemanlike way that he can’t win every 
time. (And after all, the customer pays as usual ; that is, he 
pays not only for the estimate for his own work, but 
also for the 99 unproductive ones.) Воб to ask the 
contractor to pay for specifications is really more than he 
can stand. 

There is quite a flutter in the electrical contractor’s dove-cot 
just now because an architect has demanded payment for a 
specification of certain electrical work for one of the 
co-operative societies. It is an interesting speculation to 
consider what this architect would have said of a consulting 
electrical engineer who issued a specification for the building 
of a co-operative society’s premises. Many contractors have 
asked for their money back, and refused to quote ; they have 
even dared to impose on the architect their opinions on his 
professional methods ; others, again, have written in terms of 
protest to the co-operative society, who have replied that the 
matter is beyond their control. 

This is all very heroic and very proper ; in fact, just what 
would he expected of a member of that estimable body 
„The National Electrical Contractors’ Association.“ But 
there are others, a small minority of those who are not yet 
within the fold, who look at such things in a very matter of 
fact, bread-and-butter-philosophy kind of way. Such a one 
might say to himself, ** Oh, 10s. more or Jess, what matter ; 
if an architect wante it, by all meuns let him have it. 
Perhaps he could do with a little more, I must go and see 
him.” Action quickly follows thought, and he does himself 
the honour of waiting upon the architect—still using the 
expression in its generic sense—compliments him on the 
general excellence of the scheme he has drawn up, nothing 
could possibly be clearer and more straightforward, and so 
forth, but there are juet one or two small points he would 
like a little more light on. Having got the light in exchange 
say, for a cigar, he may add, quite in an offhand way, Oh, 
by the way, Mr. Architect, just to keep myself right —we are 
both men of the world of course—am I to reserve anything 
on this—er—for contingencies? Ав this is our first 
transaction I thought I had better ask the question. No? 
Very glad to hear it, Sir. You are quite right, I wish they 
were all like you. You'll excuse my mentioning it, of 
course, but I have been bitten once or twice.“ 

This is a crude form of diplomacy that is not at all 
uncommon in these unregenerate days of cut-throat com- 
petition. It may or may not be successful from the 
contractor's point of view. He risks offending the 
architect, relying on his knowledge of human character, 
for the sake of “ keeping himself right," that is to вау, not 
letting himself in for a commission for which he has made no 
provision, Р 

А third, апа perhaps more diplomatic method, is fre- 
quently adopted, and this is to send in a tender marked net, 
and to enclose a letter saying that the quotation is subject to 
а special discount of во and so per cent. This is a very 
insidious form of temptation, particularly to а young pro- 


fessional man, who finds the struggle for clients very keen 


and has hard work to make ends meet, It is not во straight- 
forward, if the term straightforward can be applied at all 
to crooked dealings, as the blunt method of asking a man 
straight out if there is “anything to be reserved”; yet it 
lea ves a contractor a loophole. He can say the discount was 
& genuine one and intended for the purchaser. 

The Judge's.—To deposit a sum varying from 1 to 20 
guineas for a specification, pending the sending in of a bond 
fide tender, is now quite the recognised custom. Asa rule, 
the deposit is in the form of a cheque, which it is customary 
to return without its being passed through a bank. 
Occasionally, however, a Bank of England note is asked for, 
and contractors are up in arms at once. The advertisement 
columns of the REVIEW generally contain several Official 
Notices," calling for tenders, and almost without exception 
deposits are asked for. Thus in the issue of April 7th, out 
of nine notices, seven call for deposits, viz., five for one 
guinea, one for two guineas, and one for three guineas for 
each specification. The last-named advertisement calls also 


for a “farther deposit of a £20 Bank of England note" 
with the tender. ' 

It is generally understood that these deposite are to keep 
out the small fry, and also to prevent people applying for 
copies merely out of idle curiosity, people who have no 
intention whatever of tendering. If such specifications were 
to be had merely for the asking, a town council would be 
put to considerable needless expense in printing, and the 
architects or consulting engineers would have the chagrin of 
seeing their specifications, embodying probably the results of 
many. years of dearly-bought experience, sent out broadcast 
to manufacturing firms, contractors, and competitors in their 
own special department of professional work. "WE 

On the face of things there appears to be ample justifica- 
tion for the deposit system. 

But, in the light of recent events, more particularly in the 
light of Mr. Justice Jelf's comments thereon, it is a system 
which is fraught with very serious possibilities. It appears 
that the ar-Town Clerk of Holborn was in the habit of 
appropriating the deposits sent in by tenderers, and never 
returned these unless strongly pressed to do во. 

In the course of the trial the following commente were 
made :— . | 

“Mr. Justice Jelf : How long has this system of deposits 
been observed? , | 

* Mr. Muir (for the prosecution) : I am told, from time 
immemorial.” · 

* Mr. Justice Jelf : What is the object of such deposita ?” 

“Мт. Muir: I understand they are supposed to prevent 
people sending in frivolous tenders.” 

„Mr. Justice Jelf (with warmth): Itis a most mischievous 
system, full of danger and temptations, and likely to lead 
to dishonesty. These contractors knew they could get back 
their money, yet they left it to fructify, possibly for their 
own benefit. It is a most insidious form of bribery, full of 
dishonesty and mischief, and very strongly to be reprobated.“ 

This is a pretty severe denunciation—more severe, 
perhaps, than necessary. With a proper system of 
accountancy, and absolutely strict auditing, such a state of. 
things conld not occur. 

If, on the other hand, the deposits were received by an 
architect or consultant, he would. not need to account to any- 
one, and a system of bribery and corruption could’ be very 
easily carfied out if any were to be found sufficiently un- 
scrupulous to do it. 

It is to be hoped and believed, however, that the black 
sheep form a very small minority ; but who among the 
majority will be bold enough to organise a society of pro- 
fessional men who will bind themselves to always do the 
correct thing; to act up, say, to the code of etiquette laid 
down by the council of the Institution of Electrical Engi- 
neers; to refuse to accept leas than an agreed scale of fees, 
and to boycott any and every contractor and manufacturer 
who is known to offer bribes or commissions in any shape or 
form? It would not be a bad thing. 


A 


THE BALLISTIC GALVANOMETER. 
Bv F. ADDEY. 


Ir is well known that the first swing produced on the needle 
of а ballistic galvanometer, by suddenly turning on a steady 
current, is double the deflection at which the needle comes to 
rest, but the proof usually given is somewhat complicated. 
The following method of demonstrating the fact is simpler :— 

Consider the magnetic needle, N 8 (fig. 1). "This has been 
drawn out of the magnetic meridian A B through an 
angle Ө, and it consequently possesses a certain amount of 
potential energy due to its position with regard to the earth's 
field. If it be now released, it will swing back towards the 
line a B. When it reaches this line, all the potential energy 
which it possessed while in the position N 8 will have dis- 
appeared, but it will have gained kinetic energy equal in 
amount to the potential energy it originally possessed. Of 
course, it is assumed that damping is negligible. 
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The needle now swings to the other side of the line A B, 
and is gradually brought to rest by the opposing torque due 
to the earth's field. When it comes to rest in the position 
N’ 8', all the kinetic energy it possessed while it was crossing 
the line A 5 will have been reconverted into potential 
energy, and, since there has been no dissipation of 


| 
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energy by friction, the amount of potential energy which 
it now possesses must be the same as that with which 
it started. Therefore, since the magnetic field is uniform, 
it follows that the angle e, through which it has moved 
after crossing the line 4 B, must be equal to the angle 8 
through which it was originally displaced. 

Now consider the needle N 8 of a ballistic galvanometer 
(fig. 2). This needle is at zero, and is therefore pointing 
along the controlling field indicated in position and magni- 
tude by н. If s current be started through the coils of the 
galvanometer, a magnetic field of direction and magnitude 
c will be set up. The two fields, н and c, will combine to 
produce the resultant field R. Let the angle between the 


fields в and н be denoted by Ө. 


Now at the instant of starting the current the needle ів 
in tbe position N 8, and is, therefore, with reference to the 
field в, in the same position as the needle in fig. 1 was 
when it was displaced from the magnetic meridian. Since 
it is free to move it will swing round, and will reach a posi- 
tion x’ 8’, which will be at an angle Ө on the other side of R, 
as explained above. Thus the total swing will be through 
&n angle 2 0. When the needle comes to rest it will be 
pointing along в, or the deflection will then be Ө. Thus 
the first swing is double the steady deflection. 


GERMAN CENTRAL STATIONS. 


Тнв Elektrotechnische Zeitschrift recently devoted considerable space 


to the yearly statistics of German central stations, comprising а vast 


amount of information current up to April, 1904, and au abstract 
appears in the American Electrician. Only those plants are 
included which sell current to consumers or supply public lighting. 
There were 51 plants having a capacity of more than 2,000 x w. in 
1904. The three largest are in Berlin, and their respective oatpute 
are 85,136, 30,000 and 25,895 кж. The total capacity of the 51 
stations of more than 2,000 xw. 18 296,693 xw., the stations being 
їр 33 cities. The development of central stations and their con- 
nections in Germany in general is shown in tbe following 


table :— 
1694, 1900. 1904. 

No. of stations Ws oe 148 652 1.028 
No. of 50- watt incandescent 

lampe connected ... 493,801 2,623,893 5,687,382 
No. of 10-ampere arc lamps 

connected ... "T *. 12,357 50,070 110,856 
H.P. of motors (not including 

traction) ... € ke 5,635 106,368 263,036 


In recent years several plants bave been erected which supply 
current to a number of cities and towns in a district; thus the 
Bruehl central station supplies current for lighting and power to 
66 towns st а distance of from 9 to 12 miles from the station. On 
the other hand, there are some small plante which supply current 
for power purposes to houses for the support of house industriee. 
A typical example is the Anrath plant near Crefeld. Allthe motors 
connected to the mains are in this case between 4 and J H.P., and 
are used in the silk industry. In recent years the use of power bas 
enormously increased, as is shown in the following table of com- 


parison between the xw. used for lighting and for power, traction 
motors not being incladed in the latter case :— 


Kw. for Kw. for No. of 

lighting. power. motors. 
1885 ... ea s 2 250 — — 
1890 ... Vis sv sie 3,899 112 28 
1895 ... Е ds .. 10,752 2,252 663 
1900. „ 21122 22,037 5,764 
1904 ... iar is .. 96,195 44,448 12,988 


There is only one plant in Germany which buys energy in bulk 
from a larger works and sells it in retail to consumers; this is the 
Spandau station, which gets the current from one of the Berlin 
works. Statistical data concerning the systems used are given in 
tbe following table:— 


No Kw Kw Total 
of of ot ospacity 

works. machines. batteries, in kw. 
D.O. with storage batteries. 803 175,263 69,957 245,220 
D.C. without storage batteries 40 . 2,346 — 2,346 
4. 0. single- ph. and two-ph.. 41 87 317 400 37,717 
Three-phase current . 08 69,054 1,532 70,586 
Monocyclic system... a 2 1,080 162 1,182 
Mixed three-phase and p.c. 64 141,330 23,169 164,499 
Mixed alternating and D о. 15 8,542 855 9,397 


Concerning the power used the statistics show that 570 plante 
with 341,248 кү. use steam power, 109 plants with 14,547 Kw. use 
water power, 208 plants with 60,672 xw. use both steam and wate 


power, and 94 plants of 10,050 xw. use gas power, 


THREE-PHASE v. CONTINUOUS CURRENTS 
FOR USE IN MINES. 


Іх a paper read before the Institution of Mining Engineers last year’ 
Mr. Roslyn Holiday compared the use of three-phase with con- 
tinuous currents for mining purposes, and his comparison should 
prove extremely interesting to mining engineers. 

Mr. Holiday strongly advocated the adoption of three-phase 
currents, which in his own words, with the exception of 
charging storage batteries . . . сап be used for any mining 
purpose to which continuous currents can be applied. For 
efficiency, símplicity and reliability, the writer is strongly in favour 
of tbe three-phase system for use in mines" This statement 
does not appear to meet with general acceptance by other 
engineers fully competent to form an opinion upon the question; 
but, in regard to coal-cutting machines driven by three-phase 
currenta— which Mr. Holiday, in spite of opposition, was the first 
to introduce in this country—there is unquestionably, from a 
sparking point of view, much to be said in their 
favour. Speaking of three-phase coal-cutters, the author said: 
— If the motor be sufficiently overloaded, it is pulled 
out of step, and comes to rest. The writer finds 
that, if thie takes place when coal-cutting, there is a very 
considerable increase in the flow of current, but that it is not 
such ав almost immediately to burn the motor in the event of the 
fuses not blowing. In fact, even if the attendant is engaged fixing 
timber behind the machine when it is pulled up, by the time he 
has got to it and switched off, there is no perceptible rise in the tem- 
perature of the motor. This fact is due to the motor, even when 
atationary, having by induction a choking effect on the current and 
во preventing it from rising to dangerous proportions. This feature 
of three-phase motors is found of the greatest benefit in coal-cutting, 
for should the cables be short-circuited, the fuses would be instantly 
blown, but they are not blown every time that the cutter is jammed ; 
in fact, the writer, in his experience, has not known of a single 
instance of a fuse being blown through this cause. As a consequence 
he has placed the fuses on the surface only, thus removing from the 
pit one of the possible sources of danger.” Again, in speaking of 
starting, the author said:—' Up to 30 н.р. these motors can 
be started without the use of any resistances or other compli- 
cations . . . . . . and this is essential for motors used to 
drive coal-cutting machines. These motors can also be 
reversed from full speed in one direction to full apeed in the 
opposite direction, without shutting off the current. This facility 
of reversal is of great use in coal-cutters of the disk type, asa disk 
jammed by a piece of cubical coal wedged corner-wise, which would 
necessitate great power to crush the piece of coal, can be liberated 
instantly by reversing the motor for a few seconds.” These 
statements, based, as they are, upon actual practical experience, are 
of the utmost importance, and no doubt will receive the attention 
they deserve. 

It is admitted that three-phase currents are not so suitable for 
all general purposes, or so efficient as continuous current; but in all 
mining operations, and especially at the “face,” the first principle 
to be considered is that of safety, efficiency only taking a second 
place; and if this can be attained by the use of three-phase currents 
with greater certainty and as much reliability, then, by all means, 
let the three-phase system be adopted, even if this entails the extra 
expense of putting down plant for transforming, and special cables 
for three-phase coal-cutting machinery. 

One point, however, should be noted. Mr. Holiday's machines 
are working in seams 54 ft. in thickness, but the great advantages 
resulting from the use of coal-cutters are in tbin seams of, say, 2 ft., 
more or less, and for such seams there is а diffculty in deeigning 
three-phase motors sufficiently small in diameter, with ordinary 
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frequencies of 40 to 50. If the frequency can be reduced to about 
half this amount, the machines may be less in diameter, and, more- 
over, they will more nearly approach the direct current motor in 
efficiency and usefulness. For all colliery installations, then, for 
power purposes it is important to keep the frequency as low as 
possible in order to secure the best results in the working of the 
various machines. | 


е 


— — CHEER DII —— 


NEW PATENTB APPLIED FOR, 


Compiled for this journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, — igh Holborn, London, W. C., and at Liverpool, to waom all 
inquiries should be addressed. 


6,400. “ Improvements in hangers or ears for overhead electrio wires." J. F. 
Simpson, March 27th. 


5,419 “Novel method and means for automatically reversing the direction 
of a trolley current collector upon an overhead conductor for electric traction 
systeme.“ B.S8uiTH. March 27th. 

6,428. ‘* Improvements in the method of and means for recording the work- 
ing of engine room telegraphs and engines.” J. BRAMWELL. March “7th. 


6,458. New or improved method and means for measuring electricity with 
or without recording or registering apparatus and or prepayment mechanism.“ 
C. О. Bastian and G. CALVERT. Maroh 27th. 


6,455. “ An improved means for fastening together the ears or clips of over- 
head electric troley wires and wires used їп conjunction therewith.” A, 
Roarrs. March 27th. 


6,468. Process and apparatus for the electric] production of cast-iron, 
more particularly with a view to the manufacture of steel." BOCIETE ELECTRO- 
METALLURGIQUE Francaise. (Date applied for under Patents Act, 1901, 
October 24th, 1904, being date ol application in France.) March 27th. 
(Complete.) 


6.469. Electro-magnetic speed gear for automobile vehicles apnd boats." 
Босгвтк EN PARTICIPATION DES AUTOMOBILES '* LA MaGNETIQUE.” (Date applied 
for under Patents Act, 1901, October 94th, 1904, being date of application in 
France. Maroh 27th. (Complete.) 


6.528. Improvements in ко poles for overhead electric traction." W. 
WILLIAMSON and J. COLLINSON. arch 28th. 


6,585. “An electric wire connector.” A. J. Ware. March 28th. 


6,542. ‘* Improvements in electric light fittings, «pn Sey also for gas, oil 
and candle light fittinge.” H. Himst and F. T. Casn. arch 28th. 


6.551. "Improvements in the manufacture of troughs and conduits for the 
distribution of electricity, water, steam, and the like." W. H. Keys and G. H. 
SHAKESPEARE. March 28th. 


6,552. “Improvements in systems of electrical distribution by means of 
vapour rectifying apparatus. Р. С Hewitt. (Date applied for under Patents 
Act, 1901, April 8th, 1904, being date of applica'ion in United States.) March 
28th. (Complete.) 


6,557. * Improvements in apparatus for electric telegraphs.” SIEMENS Bros. 
AND Co., LTD., and G. S. Grimaton. March 28th 

6,567. ‘‘Improvements in electric controller: H. C. LITTLE. March 28th. 
(Complete.) 

6.593. ee ements in or relating to starting apparatus for electric 
motors," A. C. REYROLLE and J. ScHviL. March 28th. 


6,594. “Improvements in insuletion for electric heating devices.“ Tux 
Buitisn THoMson-Houston Co., LTD. (The General Electric Co., United 
States.) March 28th. 


6,595. ** Improvements in and relating to dynamo-electric machines." Тик 


British Тномвом-Носвтон Co., Lro. (The Genera! Electric Co., United States.) 
March 28th. 


6,597. “ Improvements in devices for detecting leakage in electric transmis- 
sion systems." TRE BnirisH 'THOoMSON-HOUBTON Co, LTD. (The General 
Eleotric Co., United States.) March 28th. 


6,610. “Improvements in and relating to electricity meters." С. WILHELM, 
J. Busch and Н. Roosen. March 29th. (Complete.) 


6,679. “Improvements connected with electric railways.” J. D. Lawsonand 
T. LirTLEFAIR. March 29th. 


6.681. Improvements in and relating to electrio lighting systems and in 
apparatus therefor.” THE Bnirisg Тномвох-Н oUsTON Co., LTD. (The General 
Electric Co, United States.) March 29th. 


6.690 ‘* Improvements in and relating to means for electrically maintaining 
and reproducing recurring movements particularly applicable to clock move- 
ments and time transmission.” R. M. LowNE and THE LowxR ELECTRIC CLOCK 


AND APPLIANCES Co., Ltp. March 29th. 


6,691. ‘* Electric safety apparatus for cars or trains.“ W. P. ROBERTSON. 
March 29th. (Date applied for under Patents Act, 1901, May 12th, 1904, being 
date of application in United States.) (Complete.) 


6,721. ‘Collecting gear for alternating current machines, homopolar 
machines and for conducting electric currente for rotating parts of machinery 
generaly." W.B. WixELER. March 30th. 


6,744. ''Relay with polarised armature." L. КАМИ. March goth. 

6.752. Improvements in dypamo-electric machines," J. E. NoEGGERATH. 
(Date applied for under Patente Act, 1901, March 80th, 1901, being date of 
application in United States.) March both. ( Complete.) 


6,755. "Improvements in or relating to meroary vapour electric lamps.” 
C. A. LEE. arch 90th. 


6,760. “Improvements in the electrolytic production of copper wire, strip or 
the like.” 8, O. CowrEn-CoLEs. March 89th. 


6,775. ‘Improvements in polyphase current electro- motors.“ G. MELLER. 
March 80th. 


6,790. **Improvements in Sppara‘us for electro-plating.” L. Porrgorr. 
Murch 30th. (Complete) 


6,802. Improvement in au'omatio electric tramway signals" (Н. Storm 
and T. Simpson. March 31st, 


6,822, “ Improvements in electrical switches.“ J. H. Tucker. March 81st. 
6,834. An insulation-cutting contact clip.” T.B. READER. March 3lst. 


6,838, “ Improvements in or relating to the susp+nsion of overhead con- 
ductors for electrically-operated railways and the like." B. J. Jones. 
(Date applied ior under Patents Act, 1901, April 2nd, 1904, being date of 
application in United States.) March 8lst. (Comple е) 


6,803. * Improvements in or relating to thermostatic apparatus particularly 
applicable for actuating fire alarms." C. F. HILKIER. March 81st, 


6,865. Improvements in micro-telephones or instruments containing a tele- 
phonic receiver and transmitter in one casing." I. B. BinNBAUM. (The 
Telephon Fabrik Akt.-Ges. vo mals J. Berliner, Austria.) Mach 8186, 
(Complete) 

6,8% “Improvements in the method of wiring or connecting electric con- 


ductors and in patterices, j inction boxes, and the like therefor." Н. BAILEY. 
March 381г. 


6,472 “Improvements in a aratus for the electrolysis of gases.” R, F. 
Woon-SMrri. March 3156. РЕ i à 


6,682. "A portable gear-coupled water-motor and dynamo for recharging 


AD A: electric ignition accumulators and tbe like.“ F. J. Marson, 
st. { 


— 


6,891. “Improvements in contact-breakers for use in connection with 
electrically-fired internal-combustion engines.“ Тнк ELECTRIC IGNITION Co., 
Lrp , and F. Н. HALL. April let. 


6,904. An improved method or arrangement for preventing accident aud 
loss of life through the breakage of overhead electric tramcar wires.” G. W. 
Fow Ler and G. HILDRETH. April lst. 

6,922. “А device for preventing the telephone handle being turned more than 
once," Е, Dore, April: Ist. | 


6,946. Electric fire alarms." Е. Евлмсомвк. April lst. 


PUBLISHED SPECIFICATIONS. 


Copi f any of these Specifications may be obtained of Mesers. W. P. 
"Fehompaon 4 Co., 2, HE Holborn, W.O., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 

Exvectnic Сгоскв. Н, A. Campiche. 3,449. February lith. 

Cracvit-BREAKERS AND INDICATORS FOR ALTERNATING CURRENTS. L. Andrews 
8,460. February llth. 

METHOD oF Fixixa THe Соуквв TO ELECTRICAL SWITCHES AND OTHER ARTICLES, 
J. H. Tucker. 8,492. February 120. 

Exectric Switcnes. W. Kingsland. 3.547. February 12th. 

ALTERNATING CURRENT Motors AND CONTROLLING SaME. The British 
Thomsou-Houston Co., Ltd. (The General Electric Co., United 8 ates.) 
8,588. February 12th. : 

ALTERNATING CURRENT ELkcTRIC Motors. The British Thomson- Houston Co., 
Ltd. (The General Electric Co., United States.) 8,589. February luth. 

ELECTRIC CONTROLLING APPARATUS FOR ELECTRIC Circuits, W. Leitner and 
R. N. Lucas. 84008. February 12th. : | 

ELECTRIC Light BATHS AND THE Like RADIANT THERAPEUTIC APPLIANCES, 
J. Scott. 8,648. February 18h. i 

Gas ов Vapour ELECTRIC Lawrs, F. W. Le Tall. (Coop2r-Hewitt Eleotrio 
Co.) 3,657. February 18ih. 

MAGNETO-BLECTRIC IGNITION GEAR FOR JNTERNAL COMBUSTION ENGINES. 
R. Hennig. 3,660. February 18th. 


Time Element Thermal Cuat-Oat.—Messrs, Griffith 
and Biliotti, of 8, John Street, Adelphi, W.C, bave recently 
designed a time element cut-out, which is claimed to embody all 
the qualities necessary in such a device, and at the eane time to be 
simple, reliable, and to give perfect security to any circuit it is called 
upon to protect. As the title indicates, it is a thermal device, in 
which tbe expansion of a vapour or gas at а given temperature is 
used to actuate the trigger of a cut-out or other apparatus. The 
source of heat is а coil connected in series with the apparatus, feeder 
or circuit, and is so proportioned that the device is affected in the 
вате way ss the spparatus it is meant to protect. The diagram 
shows the small cylinder containing the heating coil and piston, the 
latter baying a vertical piston rod attached. On moving upward the 
piston rod engages the trip lever, which immediately releases the 
spring controller switch planger, the latter being forced upwards 
and so breaking the circuit. With normal current the cut-out is 


SECTION AND ELEVATION OP THERMAL CuT-OuT. 


not affected, but with, «ву, 25 per cent. overload, it could be so 
adjustei as то act witu.n а запре of 20 minutes to 1 hour; thus 
adjusted an overload of 50 per cent. will bring it into action within 
7 vo 20 minutes. The watts lost in the coil varying as the 'equare 
of the current, and the time required for its action varying inversely 
as the watte thus dissipated, it can easily be seen that the larger the 
overload the quicker will be the action of the cat-out. When 
required, an alarm can be fitted, which will ring a little in advance 
of thetime of sction; if, for instance, the cut-ont is set to act 
within 30 minutes with 50 per ceot. overload, it will give the alarm 
&fter the excess of current has been on for 20 minutes, and with 
100 per cent. overload after 5 minutes, the cut-out coming into 
action 10 and 2j minutes later on respectively, thus giving sufficient 
notice to the engineer in charge to prevent a failure in the supply. 
This cut-out is adapted for both power and lighting purposes; in 
the former case the time limit obviates difficulties with heavy 
starting currents, and in the latter a timely alarm can be obtained 
of an overload approaching the fase limit. 


X 


oN 


T XX 38 


ELECTRICAL REVIEW. 


No. 1,480. 


APRIL 21, 1905. 


VoL. LVI. 


ELECTRICAL REVIEW. 


Vol. LVI.] CONTENTS: April 91, 1906. [No. 1,490. 
Pago 


The Pablic Authorities’ Protection Act ... .. e = 
eee s.e eee 636 


Telephone Fires... 

The Starting of Rotary Converters (us.) 

Electric Lighting of the e Onntonments, South " 
8 


Africa ($22us.) .. s 
Oar Legal query Coloma ei 55 ss а = 699 
2 E eee е eee eee 9 

Parliamentary ps i s s . 640 
Correspondence - ез 185 *. 641 
A New German Electrical Fusion eis -— ssi .. 642 
Price Lists 642 
The British Engineeri ng Industries and the Fiecal ü laat. — V. 643 
Tbe Winding of an Alternator Armature Coil .. т 645 
Blectricity in Newspaper Offices ET Е or . 645 
Business Notes iis 645 
The Church Stretton Gas Driven Electricity Worke (us )- 651 
Reviews aay Ет . 654 
Supply Station Accounts ... 995 Р M .. 660 
City Notes ... i or - ae a iss .. 660 
Btocks and Shares ... ies js m ix 33 

Ves P 888 wee 66 


Share List of Blectrical Companies 


Institution of Electrical Engineers 
Heating and aparing Limits in ii ӨӨ" Motors 
(illus.) 665 


Power Gas гә з У .. 666 
Testing of Direct-Connected Generators 668 
A Dynamometer for мм ds the Pen in Overhead Lives 

after Erection (isl us.) 668 
The Faraday Society *. 669 
The Legal Relations of Bapply Company ‘and Consamer .. 670 
Mersey Railway: Results of Electric Working E .. 672 

се s *. 672 


— —y—-— — —— —— 


Patent Siphon and Pressure Gauge (@из.) 


— — — 


THE 


UNIVERSAL ELECTRICAL DIRECTORY 
1905 Edition 


NOW READY. 


PRICES, POST FREE: 


in Great Britain.. .. 14s. 
British Colonies.. í 

U.S.A. (duty free) .. 188. 
Other Countries .. 168. 


Order at отсе. 
H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


THE ELECTRICAL REVIEW. 
Published every FRIDAY, Price 4d. 


The Oldest Weekly Electrical Paper. Established 1879. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTERS, 


OFFIOE ,—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: AakEKAY, Lonpon.” Code, А B C. 
Telepbone No. 988 Holborn; 4425 Central. 
ALL Letters sheuld be addressed te the Proprieters, H. Alabaster, Gatehouse & Be. 
| ADVERTISEMENT RATES ON APPLICATION. 
The “Electrical Review ” is the recognised medium of the Electrical Trades, 


AND НАВ 


BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free, per Year, 19s. 6d. To 
Other countries, per Y ear, £1 10s. 
сре —Bubscribers' numbers bound, including case, for 4s. each volume, 
597 -—Cloth Cases for Binding can be had, price 28. 6d. each; post free 28. gd · 
is сав CASES, to hold from One to Twenty-six Numbers until the volume 
by Pos? ete for Binding, can be had from the Publishers, Price 69., or Free 
t (in Great Britain), 6s. 6d. 
UON 4 AGENTS, — New York: D. Van NosTRAND, 28, Murray Street, 
B ч Дак. АУЕ, „ 22, Rue de la Banque. Berlin: Авнев & Co., 18, 
eques and Postal Orders (on Chief Office, London), to be made bl sg 
Ur. H. ALABASTER, 4, Ludgate Hill, E.C. | d 


THE PUBLIC AUTHORITIES' 
PROTECTION ACT. 


THE development of municipal trading has necessarily 
involved local authorities in extensive litigation. In 
carrying ont the work of electricity supply or of an 
electric tramway, they become exposed to actions of all 
kinds, Every old lady who is injared when getting 
in or out of a tram naturally seeks compensation for 
shock to the system. Are local authorities as proprietors 
of the tramways liable in such a case? That they are liable 
for the negligent acta of their servants or agente is clear to 
all; but it will be within the recollection of readers of the 
REVIEW that in 1898 ап Act was passed entitled “ The 
Public Authorities’ Protection Act,” which, although it does 
not wholly exempt local authoritities from liability in any 
particular case, places them in а position of considerable 
advantage as compared to that which is occupied by private 


. companies. 


Does this Act extend to a local authority in the perform- 
ance of its duty in working tramways? This question has 
recently been considered by the Courtof Appeal, and it may 
be of interest to refer to the decision. 

The facts may briefly be thus stated: The plaintiff 
alleged that on August 9th, 1902, while travelling on an 
electric tramcar worked by the Southend Corporation, he 
was injured by the breaking of the trolley pole. He averred 
that he had sustained damages owing to the defective 
condition of the defendants’ rolling-stock. He did not 
issue his writ until March 31st, 1903. The Southend Cor- 
poration alleged that the action was brought too late. The 


Act provides as follows :— 

Where after the commencement of this Act any action, prose- 
cation, or other proceeding is commenced in the United Kingdom 
against any person for any act done in pursuance or execution or 
intended execution of any Act of Parliament, or of any public duty 
or authority, or in respect of any alleged neglect or default in the 
execution of any such Act, duty or authority, the following pro- 
visions shall have effect (inter alia):—(a) The action, prosecution 
or proceeding shall not lie or be instituted unless it is commenced 
within six months next after the act, neglect or default complained 


of, or, in case of a continuance of injury or damage, witbin six 


months next after the ceasing thereof. 

Mr. Justice Bigham held that the Act applied, and gave 
judgement for the defendants, On appeal, the Court of 
Appeal affirmed this decision, and in affirming it they 
expressed opinions upon three very distinct questions in 
relation to the Act. (i) That the word “ person,” as used in 
the Act, should be construed as excluding bodies or persons 
who were traders, and in no sense public authorities, For 
our part, we do not see how it was material to the question 
under discussion to decide this point, and we should be very 
much interested to see the protection of the Act pleaded on 
some future occasion by a railway company or private com- 
pany. (ii) The second point decided was that a Iccal 
authority which voluntarily und:rtook a duty in pretended 
execution of an Act of Parliament could not claim pro- 
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tection. Upon this point, Lord Justice Vaughan-Williams 
gaid :— 

In my j«dgement, ап act which is done not only in purswanoe 
or execution or intended execution of the Light Railway Order, 
but also in pursuance, execution, or intended execution, of some 
obligation incurred by а public authority, voluntarily beyond the 
obligation cast upon them by the order, ів not an act done in pursu- 
ance or execution, or intended execution, of the order. I doubt 
whether an act done by virtus of, and ia compliance with, au 
express contract to do such act is done in pursuance, execution, or 
intended execution of the order, merely because the ma the 
contract itself only became intra vires by réason of the p g of 
the order. | 

He went on to вау that the action of the defendant Cor- 
poration in the carriage of passengers on the light railway 
was something done in the execution of the Light Railway 
Act, 1896, as a public authority, although the Southend 
Corporation was under no obligation to apply for or obtain 
the Light Railway Order or to make or maintain the rail- 
way. (iii) Lastly, the Court decided that where the 
servants of а local authority are guilty of negligence which 
occasions injury to a passenger on the line, the authority is 
not guilty of a breach of contract with the passenger, bat 
is guilty of a tort in respect of which it may claim 
the benefit of the Act of 1893. 

With the greatest respect to the Court of Appeal, we have 
some doubt whether this decision will remain authoritative 
upon all the above points ; and if it oorrectly interprets the 
Act of Parliament, it, to our mind, discloses a state of things 
which should be corrected by fresh legislation. Why 
should a local authority, and not a private company, 
be a “person” within the meaning of the Act? Why 
should a local authority enjoy the advantages, but be 
relieved to some extent of the responsibilities incident upon 
the working of an electric tramway? These are questions 
which everyone will ask himself when he has read the above 
decision. That it might have been decided otherwise if the 
court had not been hide-bound by precedent appears from 
another case. 

In the case of Parker v. the London County Council, 
which was heard by Mr. Justice Channell in February, 1904, 
a passenger on one of the Council's tramcars brought 
an action on January 12th, 1903, to recover damages for 
injuries sustained by him in an accident on June 16th, 
1902. 'The defendant Council had acquired the tramway 
in question from the London Tramways Co., and was 
carrying on the tramway with funds provided out of the 
rates. The County Council pleaded that, inasmuch as 
the action was not commenced within six months it 
was not liable, and this contention was upheld. In 
giving judgement, however, the learned judge said 
that if the matter had been open to him he would 
have been inclined to say that on the true con- 
struction of the section the defendants would only have 
been protected from the consequences of negligence in the 
course of the construction of the tramways, not from the 
congequences of their servants’ negligence in carrying on 
the work in relation to the working of the trams after 
the construction was completed. 


Тнв year’s James Forrest" lecture 
was delivered by Colonel Crompton, who 
chose as his subject “ Unsolved Problems 
in Electrical Engineering.” 

As the title indicates, the lecture is a brief review of the 
more important electrical problems which are to-day 
occupying the attention of investigators, with the lecturer’s 
opinion thereon. | 

The subject divides itself into two parta, viz., those 
problems set by Nature herself, and those which have 
presented themselves to engineers since electrical energy 
began to be used in the service of man. 


Under the first heading is dealt with the question of 
protection against atmospheric discharges, which appear to 
be the cause not only of much damage to bodies on or above 
the surface of the earth, but also of many of the mysterious 
perforations of the insulation of underground cables, "The 


Unsolved Problems 
in Eleotrical 
Engineering. 


lecturer thinks that light might be thrown upon this 
problem by à more complete magnetic survey of the earth. 
Another problem is the etheric transmission of power, and 
the need of a better method of originating a continuous train 
of чата rather than intermittent ones for the transmission of 
signals. 

Under the second heading are problems connected with 
the manufacture of electrical machinery and apparatus 
and their applications to commerce. One of these—the 
unsatisfactory nature of insulating materials, is treated 
at length, there being a great need of a non-hygroscopic 
and acid-proof insulation to take the place of the 
fibrous insulation used for covering wire, and not causiog 
во great a loss of space in the winding of electrical 
machines. The railway problem is mentioned, and the 
application of single-phase motors in connection therewith. 

An electrical means of producing variable torque and speed 
in motors is another problem which is not satisfactorily 
solved. Such are types of problems dealt with in Colonel 
Crompton’s lecture. 

It is difficult to place a value on a Paper like this. It is 
а Paper obviously written with the object of giving ideas for 
trained men to work upon. The lecture was addressed to an 
audience of technically trained men, many of whom would 
see the force of each idea as goon as it was expressed, but 
who, in all probability, would never have thonght of it inde- 
pendently and by themselves. 

A man of ideas is absolutely useless if he neither works 
them out himself nor communicates them to others ; but a 
man who will impart to others the ideas which he feels to be 
practicable, bat which, for any reason whatever, he is unable 
to work out himeelf, is an invaluable benefactor, 

Were we to attack any of the problems which are put 
before пз, our first impulse would be to endeavour to find out 
what further ideas, thoughts, and speculations - Colonel 
Crompton had upon the point. 


Tests of Wind THAT much discussed and never solved 
Resistance. problem of wind or air resistance at high 
Bpeeds is receiving such attention at the hands of a Com- 
mission appointed by the President of the recent Louisiana 
Purchase Exposition, that Q.E.D. should be put to it in a 
short time from now. Such carefully conducted investiga- 
tions on the same lines have been made, both here and on 
the Continent, especially on the famons Zossen experimental 
track, that we need not expect to hear of any startling new 
fact which will upset all previous calculations, but on 
account of the peculiar accuracy with which all measure- 


ments are being made, it may be necessary to modify in some 


degree existing formulæ. 

The arrangement of the testing outfit is sufficiently 
remarkable to be sketched briefly, and we are indebted to the 
Street Railway Journal of March 25th for an interesting 
preliminary article in which the car and apparatus are 
described and illustrated. 

On a pair of high-speed bogie trucks is mounted a “ flat- 
car " frame, and supported on this is an interurban car body 
32 ft. long, which rolls freely on carefully ground rails 
fastened to the under-frame. The wheels on which the body 
runs are 12 in. in diameter, and they are carried by axles 
which revolve in ball bearings. The body therefore is 
attached to the under-frame, on which all the instruments 
and other gear are fixed, only by means of the connections 
to the instruments which measure the pressure on the body. 
The body, in fact, is the dynamometer. Even the trolley 
pole is carried by the under-frame, to eliminate the effect of 
the friction between the trolley wheel and wire, which would 
have to be taken into account if it were carried by the roof 
in the usual way. 

The closed vestibule ends are suspended independently of 
the body, so that the measurement of head and rear resist- 
ances can be separated from the total. 

In addition to measurements of wind resistance, tests of 
speed, energy consumption and braking are being made; 
and, as the Commission is composed of men who are well 
known to the world of practice, it is probable that the 
results sought will be such as will advance our knowledge 
along practical, and, therefore, commercial lines. 
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Peaceful Tux Trades Unions and Trades Disputes 

Picketing. Bill is now before the Standing Committee 
on Law, and is being backed by Sir Charles Dilke, Messrs. 
Runciman, Burns, Bell, and others. The first clause reads 
as follows :— 

It shall be lawful for any person or persons acting either on their 
own behalf or on behalf of s trade union or other association of 
individuals, registered or unregistered, in contemplation of, or 
during the continuance of any trade dispute, to attend for any of 
the following purposes at or near & house or place where & person 
resides or works or carries on his business, or happens to be (1) for 
the purpose of peacefally obtaining or communicating information ; 
(2) for the purpose of peacefully pereuading any person to work or 
abstain from working. E 

Several amendments have been proposed, but the clause 
has come through scatheless, Mr. Galloway wished to 
limit the number of pickets to two, and thought that two 
or three persons should be sufficient to do all the peaceful 
persuading that might be necessary. His own views inclined to 
the old English principle that the number of pickets on each 
side should be equal, so that if there were 500 on one side 
there should be 500 on the other. The proposal was 
stoutly reaisted by Mr. John Burns, who said it was a subtle 
subterfuge which struck at the very root of the principle 
which that Bill sought to establish. | | 

Mr. Cripps wished to limit the conditions under which 
picketing should be carried out, and moved as au amend- 
ment, to insert after “ acting," “in such a manner as is 
calculated not to lead to violence, molestation, or intimida- 
tion, or to create а nuisance or а breach of the peace, to 
attend." | 

This amendment also was very strongly resisted, Sir 
Charles Dilke going so far as to say that the amendment was 
one of a wrecking character, and Mr. John Burns expressing 
himself in what he called ** good old Anglo-Saxon ” said : “ It 
takes the guts out of the Bill" As that remark appeared 
to be objected to, he defended it on the grounds that he 
could quote similar expressiong, Marlowe, Chaucer and 
Shakespeare. Mr. Burns ought to know that much of the 
language found in the -original works of the authorities 
quoted would not be considered Parliamentary nowadays. 
He gave as an alternative what he considered a very 
finnicking expression, “ it takes the stomach and heart ont 
of the Bill," and appealed to the Committee to defeat it, 
which they did by the casting vote of the chairman. 

Mr. Burns claims to be voicing the righta both of unionists 
and free labourers, and also employers of labour, notwith- 
standing the fact that in one of his speeches he said that 
* more unreasonable pickets than those of the employers he 
had never come across." He strongly opposed an amend- 
ment to limit the picketing to disputes between employers 
and workmen on the grounds that it would damage the 
employers’ right to resist strikers and picketers, as it would 
limit the ш of trade unions to get at an 
employer of labour who, not being directly involved in the 
dispute, might be more instrumental in resisting the demands 
than the man who was originally concerned. It is straining 
our credulity beyond its elastic limits to ask us to believe 
that Mr. Burns cares two straws about damaging the 
employers’ rights to resist strikers ; what the trade unions 
are really aiming at is to picket works in which there is 
neither strike nor disagreement of any kind, in order to 
bring pressure upon owners of works where a dispute exista. 
During the last great strike very considerable feeling was 
evoked both on the part of the employers and employed who 
were non-disputants, in consequence of the trade unions’ 
attitude towards them, and, although this amendment was 
defeated, we are strongly of opinion that the picketing of 

eaceful works is an unjustifiable interference with the 
iberties of the individual. 

The trade unionists’ idea of ** peaceful picketing” is well 
known ; if it were not, Mr. Burns made it clear enough in 
objecting to Mr. Cripps’s amendment. The guts of the 
Bill,” to use his choice Anglo-Saxon, is that peaceful picket- 


ing is synonymous with “ violence, molestation, or intimi- 


dation! 


TÉLEPHONE FIRES. 


By FRANK BROADBENT, M. LI. E. 


THE fires which have recently occurred in telephone ex- 
changes raise the question as to whether or not sufficient 
precautions are taken to protect not only exchanges but 
consumers also against the possible danger of excess currents 


. and pressures on the lines, 


It would appear from the preliminary inquiry held by the 
City Coroner into the cause of the Bank Exchange fire, 
that the fire was due to an accidental contact between a 
telephone cable, which runs through a tunnel of the District 
Railway, and the live conductor of the Electric Railway 
system. ' | 

According to the report, the lead sheathing of the cable . 
first came in contact with the live conductor, “an arc 
occurred, the lead sheathing was melted off the cable, and 
the wires came in contact with the rail. The telephone 
wires, used to carrying only a voltage of 22 or 24 volta, 
received the current at 600 volts from the rail. That cur- 
rent was carried to the test room of the Bank Exchange and 
the cable room, and caused fires at both places.” 

Judging from this quotation, it appears to be taken for 
granted that it was the contact of the telephone conductors, 
and not of the lead sheathing, with the live rail, which 
caused the fire. | 

How the fire actually started can probably never be 
known, as all trace of its origin has no doubt been effectually 
destroyed—burnt out. It is this characteristic feature of 
great fires which rendera it so difficult, to benefit by experi- 
ence, and to take adequate preventative measures against a 
repetition. But consider for a moment what might happen— 
without special reference to the Bank Exchange fire. 

The lead sheathing of a telephone cable makes contact 
with the live main of а 500-volt power system, which may 
be either the live conductor of au electric railway or the 


outer conductor of an electric supply authority's mains. 


In the one case the lead sheath is charged to a pressure of 
500 volts above the earth potential, and, in the other, to a 
pressure of 250 volts above or below earth. In both cases 


there is plenty of power behind the pressure. 


An arc occurs. And this means that there is æ current 
passing along the sheath to somewhere. This current is, of 
course, finding its way to “ earth,” and back to the generating 
station. But it is important to know where the sheath is 
earthed. If in a street box or pipe, an arc may occur there, 
and result in an explosion. Even if the sheath is properly 
earthed at the exchange by means of an earth plate, the 
leakage current will distribute itself in parallel paths at 
every partial earth contact along the route, in proportion to 
the relative conductivities of these paths. At each point, the 
lead sheath may be fused, and an arc struck. 

If there is no proper system of earthing, then there is a- 
possibility—and а probability, too—of the lead sheath 
arcing over to the iron frame work in the exchange ; and a 
500-volt arc, or even one of 250 volts with power behind it, 
isa very dangerous thing, and not an easy matter to deal 
with. A fire would result, for a certainty, if there were any- 
thing inflammable within its reach, and even if no fire 
occurred, it is highly probable that several subscribers would 
be burnt out. | 

The dangers resulting from contact between the telephone 
lines themselves, and a live power conductor, are not only 
from direct arcing over to each other, and to earth, but also 
from overheating due to excessive current. 

In a modern telephone exchange, working on the central 
battery system, each line is provided with a safety resistance 
to limit the current to a definite amount in the event of its 
* grounding or becoming shorted direct on to the battery; 
and a fuse to break the circuit in either case. But the 
safety resistance is calculated for about 30 volts, the central 
battery voltage, and neither the resistance nor the fase would 
survive a short between 500 volts and earth. It is doubtful 
whether any pieces would be left, even after 200 volte had 
tested them. | | 

These fuses аге, no doubt, excellent for their purpose; 
some are enclosed in small tubes resembling а miniature. 

D 
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enclosed electric light or power fuse, But they would never 
be passed for either lighting or power circuite, as, in the 
event of “blowing” on a “short” they would almost cer- 
tainly arc across the contacts. This, then, is the danger 
they are exposed to in a telephone exchange, and if one arced 
over with 500 volte behind it, the arc would splash acrosg to 
the neighbouring lines. 

Nor is the danger confined to the exchange. А con- 
sumer's lines may arc over in his telephone box and start a 
fire. Such fires are not unknown as a result of telephone 
wires falling across the trolley wires of an electric tramway. 
Some insurance companies now insist on a safety fuse being 
fitted in the lines on a subscriber's premises. But whether 
or not the fuses fitted are really suitable to take care of a 
short across a 500-volt circuit is very doubtful. It is not a 
question only of the fuse wire melting on the passage of an 
excess current, but also of breaking the arc which results 
from the blowing of the fuse. a 

The now general use of earthed electric light and power 
systems has introduced new conditions.which did not exist 
in the earlier days of telephone exchanges; these new con- 
ditions may or may not be sufficiently important to neces- 
sitate modifications in telephone exchange equipment ; but, 
at any rate, a subscriber takes a sporting risk of receiving a 
de shock, or of getting his place burnt down —perhaps 
both. 

[We ought to mention that the above article was written 
before the further inquiry took place, of which а short 
account appeared on p. 615.—Epbs. E. R.] 


THE STARTING OF ROTARY CONVERTERS, 


Bx SYDNEY WOODFIELD. 


Тне method of starting rotary converters is a problem which 
merits every consideration on the part of the designer 
responsible for laying out large sub-stations. Capital cost, 


important thougu it be, should not be allowed to stand in the 


way of efficiency, and a little extra capital may well be 
expended in securing the best method of starting promptly 
after the complete shut-down of a sub-station. As is well 


known, rotary converters are perhaps more satisfactory on 


low frequencies, although they are built for 60 cycles with 
success; in this country 50-cycle machines are operating per- 
fectly satisfactorily on the Metropolitan Electric Tramways 
system, and also on the Isle of Thanet system, the alternators 
being driven in the first case by Parsons turbines, and in the 
second case, by Belliss engines, In methods where syn- 
chronising is necessary, it must not be forgotten that this is 
more easily done with low frequencies than with high, as, 
obviously enough, the beating of the synchronising lamps 
will be about 24 times as frequent in the case of 60-cycle 
machines as it would be with 25-cycle ones, and, further- 
more, for the same time error in throwing in the switches, 
the former machine gets out of pbase by an angle nearly 
24, times as large as in the case of the lower frequency machine, 
assuming the same speed difference in both cases. Hence it 
will be seen that low frequency machines can be synchronised 


. much more expeditiously than high frequency ones. 


The following methods cover all that one is likely to meet 
with :— 

(a) Starting from the direct current end. 

(5) By means of low voltage taps from the transformer. 

(c) Compensator. | 

(d) Induction motor, 1.2., mechanically. 

(e) Running up with the alternator. 

(/) Switching direct on to line. | 

Under (4) it should be noted, one includes all mechanical 
methods ; for instance, all the machines could be fitted with 
pulleys, and one run up from the other, the first machine 
being started by (е). ; 

(a) Тыв method is extremely simple, the rotary being гай 
up as an ordinary direct current motor by means of a starting 
switch ; the correct speed being obtained by field variation, 
using the ordinary field rheostat, the converter is then 
synchronised and put on the line. It is of course necessary 
to have direct current at a suitable potential available for 


starting the first machine, and where a battery is located in 
the sub-station the case is considerably simplified. If 
there is no battery, an induction motor-generator of 3 
suitable size will amply repay the slight increase in сові, In 
а large sub-station it is obviously undesirable to supply a 
starting switch for each machine; a small pair of bus-bars 
may be run the whole length of the rotary panels, and one 
starter used for the whole sub-station, as shown in fig. 1, 
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This arrangement permits of the first machine being run up 
and synchronised, and thrown on the direct current bus-bars, 
the battery being again used independently for the other 
machines, or, if desired, any converter can be started from 
tbe main direct current bars. In the latter case, and also if 
the system is arranged as in fig. 2, synchronising becomes 
somewhat difficult at times owing to variations in the bus- 
bar voltage ; moreover, the former connections allow of the 
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battery being charged from any particular machine by 
means of a regulator, without complicating to any Serious 
extent the alternating-current board. If a battery is nob 
located in the sub-station, the same wiring arrangement 
could still be used with the induction motor-generator, the 
generator taking the place of the battery in the diagram of 
connections. 

In the case of both three and six-phase converters (except 
with six-phase diametrical or double Y connections) the slip- 
ring brushes should be permanently connected to the trans- 
former secondaries, without touching the alternating boa 
at all. This is a very important point, since, owing to the 
low alternating potential, the cables must be very heavy an 
consequently, costly, and, furthermore, the inductance o 
large cables is very high. It will be seen, therefore, that no 
low-tension alternating switches, ammeters, &0., are required, 
and the low-tension cables are kept as short as possible, 
which tends towards increased efficiency. 

Diametrical connections are now commonly used, as tbe 
higher voltage on the slip-rings (the ratio 707 18 the same 
as for a single-phase rotary, as against *612 for the gar 
connections) allows of lighter low-tension cables, and only 
one secondary per transformer is required. With these 
connections, however, the converter cannot be started from 
the direct current end unless low-tension switohes are pro- 
vided, since, assuming the machine at reat, the om 
brushes may be resting on segments connected to bars w 


synchronous speed. 
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tap on to slip-rings 180 electrical degrees apart; thus, in a 
two-pole machine, the two halves of the armature windings 


bwo- po 
would be practically short-circuited by the secondary of one 


of the transformers, or shunted to such a degree as to make 
starting by this means commercially impossible, Although 
under normal conditions of working it is better to synchronise, 
yet under exceptional circumstances — as, for instance, after а 
complete shut-down, one is anxious to get the current on the 
line again as quickly as possible. Under these circumstances, 
the machine may be run up from the direct current end to 
a speed a little above synchronous speed, the direct current 
switches should then be pulled out and the machine thrown 
on to the alternating bus-bars without synchronising. Care 
should be taken, however, to pull out the armature switches 
before the field switch, otherwise disastrous results will ensue. 
This method, as a rule, will cause no trouble if the system 
is fairly liberally designed, or if the converter unit is small 
compared with the generator capacity. 

From the foregoing discussion it will be seen that starting 
from the direct current end gives very good results; in fact, 
it is perhaps the simplest and least expensive. 

(b) The second method of starting, viz, by throwing the 
alternating current on to the slip rings at reduced potential, 
this lowering of potential being obtained by means of taps 


from the transformer secondaries as shown in fig. 3. Ав is 
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well known, the converter is self-starting from rest; when 
connected to the polyphase circuit it starts and runs up to 

In converters having laminated field 
poles, the effect is due to hysteresis, while in the case of solid 
poles, foucault currents add to the starting torque by reason 
of their demagnetising effects. The torque is produced 
owing to the attraction between the alternating currents of 
successive phages upon the permanent field of the induced 
currents which are brought into existence by the preceding 
phase. It will be seen, therefore, that the torque is but 
small, and, as a rule, about three times full load current is 
required to start the converter from rest. Since the large 
starting current which lags in phase by a considerable angle 
would, if drawn from the line, produce a large drop of volt- 
age in the lines, and entirely upset the regulation, besides 
being detrimental to the running of other plant on the 
circuits, taps are brought out from the secondaries 
of the transformers, giving one-half the normal slip-ring 


potential, thus allowing the machine to start up with about 


one and one-half times full-load current, From the diagram 
of connections it will be seen that a double-pole double- 
throw switch is required between the transformers and the 
slip rings, and, moreover, two extra heavy cables must be 
brought from the secondaries to the switch. It becomes, 
therefore, important to locate the transformers and switch as 
near together as possible in order to reduce the length of 
cable required.. At starting, the field circuit is to the 
armature as the secondary of a transformer to the primary, 
and since the field turns are very large in number compared 
with the armature turns, an excessive potential would be 
induced, reaching, perhaps, 20 times the potential across the 
slip rings. In order to prevent tbis induced potential, the 
field winding may be short-circuited on itself, or what is 
preferable, shonld be sub-divided up by means of a multi- 
contact switch, so that, say, each pair of poles have the 
spools isolated and open circuited in one position, while all 


spools are connected in series for normal running in the other 
It must be remembered that the induced potential 


position. | 
will be considerably higher in machines with laminated 
poles than it would be in the case of one with solid poles. 

If the converter is componnd wound, care must be taken 
to see that the series winding is also open. Since the E. M. F. 
of the brushes on the commnutatos is, at starting, an 


alternating one with the frequency of slip below synchronism, 
it follows that the converter may drop into synchronism at 


‘either polarity ; if the polarity is wrong, the switches should 


be pulled out and a new trial made, or if another source of 
current is available, the converter may be separately 
excited in the reverse direction to its own excitation ; this 
will cause it to slip a pole, and consequently give the right 
polarity. | ? 

This system of starting, excellent as it may appear due to 
no synchronising being required, possesses the drawback that 
extra low tension cable is required, and also a large donble 
pole double-tbrow switch, and moreover, the length of low — 
tension cable cannot be kept as short as when the slip ring 
brushes are connected directly to the transformers. In the 
larger Sizes of machines which are now designed for six- 
phase operation (owing to the large increase in capacity, a 
three-phase machine has an output of 34 per cent., and а 
six-phase 96 per cent. greater than an equivalent direct- 
current generator, the copper losses being the same in each 
case), it becomes practically impossible to use this system of 
starting, and if no direct current is available the induction 
motor method must be employed. From the foregoing it will 
be seen that this way of starting is, as a whole, good, as no 
synchronising is required, but other considerations make it 
somewhat expensive, and moreover, the fact that one can 
never tell which polarity the converter may take, gives it an 
element of uncertainty, although by means of a voltmeter an 
experienced attendant can generally manage to throw in the 
field switch at the right moment. 

(c) The compensator method of starting acts to all intents 
the same as the previous method, viz., by reducing the im- 
pressed E. M. F. on the converter slip rings. The mode of 
reducing the voltage, however, is different, a compensator 
being used, this piece of apparatus being usually located as 
shown in fig. 4, between the high tension lines and the trans- 


Fia. 4. 


former primary. The double-throw switch having to handle 
a small current, can with the compensator be located in the 
most convenient position, while the large low-tension alter- 
nating cables can be kept as short as possible, as no low- 
tension alternating switches are required. (Generally, a 
couple of compensators may be used in a sub- station, arranged 
ip such wise that either can be used for starting any machine. 

From the foregoing it will be noticed that this method 
possesses all the good features of the previous way of start- 
ing, more especially in not having to synchronise, and at 
the same time gets rid of some of the defects in the previous 
method, viz., the large low-tension switch, &c. 

A method but rarely used is shown in fig. 5. Asis well 
known, the ratio of the alternating to the continuous 
potentials of a converter is practically constant, and in 
order to vary the continuous potential, the applied alternating 
potential must be varied, в certain amount of reactance ia 
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therefore put in the alternating lines as shown in the 
diagram, and by varying the converter field the current is 
made to lead or lag, thus giving в rise or a drop of 
potential. 

"The reactance is wound with two coils per core, at start- 
ing the two windings per leg are put in series by means of 
the double-throw switch, while for ranning the second wind- 
ing is cut out, the transformers being connected through the 
single reactive coil to the slip rings. 

(7) This method is largely used and is a purely mechanical 
one, A small induction motor is usually supplied with its 
rotor keyed on to an extension of the rotary shaft, the stator 
frame being bolted to the bearing pedestal. The stator is 
wound with a smaller number of poles than the rotary, so 
that it runs at a somewhat higher speed. After the motor 
has been switched on to the line and run up to speed, the 


7o Rotary i s | | 
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.Fig. 5. 
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rotary field switch is closed and the converter excites itself, the 
speed of the set is then reduced to the synchronous speed by 
loading one phase of the rotary by means of a special 
rheostut supplied for the purpose. The induction motor 
varies in siz» with the capacity of the converter, but is 
usually 6 per cent. to 10 per cent. of the full load output. 


This method only takes a small current from the line, and 


із therefore not likely to upset the regulation ; moreover, 
only small cables are required between the slip rings and the 
transformers or the live side of the low tension alternating 
main switches. This is a point of considerable importance, 
as in large sizes of machines in some lay-outs, the cost of 
cables more than balances the cost of the induction motor. 
This method, however, labours under the disadvantage that 
one cannot connect the slip-riugs direct to the transformers 
unless а special starting transformer is used. Thereis no 
reason, however, why this should not be done, as the cost 
would be very slight and the advantages considerable. 

Taken as a whole, this method is one of the simplest and 
least difficult to operate, and a smart man can have the set 
run up and synchronised in a very short time. 

(e) This method of running up the machine with the 
alternator is an ideal way, as it obviously is the one giving 
least strain to the plant; but, unfortunately, it is com- 
mercially impracticable except in the case of the first con- 
verter to be run up. 

The mode of operation is to leave the high tension switches 
to the transformer primaries as well as the secondary 
closed, so that the converter is always in synchronism with 
the alternator from the start. Just as soon as full speed is 
reached, the field switch may be closed, and if of the right 
polarity, the machine can be put on the direct current bus- 
bars. 

(f) As a rule, only small machines can be thrown directly 
on the alternating bus-bars, for,as already explained, the 
disturbing effect on the system with a large machine would be 
prohibitive ; it is therefore unnecessary to discuss this method 
further, | 

From what has been said, it will at once be evident that, 
starting from the direct current end is preferable in all 
cases where it can be arranged for, and, failing this, 
especially with large six-phase machines of high frequency, 
the induction motor method is practically the only one avail- 
able. However, each particular scheme is somewhat controlled 
by local conditions, and therefore no hard and fast rule 
should be adhered to. 


ELECTRIC LIGHTING OF THE MIDDLE- 
BURG CANTONMENTS, SOUTH AFRICA. 


[From our Освван COBBESPONDENT.] 


THE electric light installation at the Military Cantonmenta 
at Middleburg, Transvaal, has lately been put into operation, 
and as this camp is the first in South Africa to be equipped 
throughout with electric light, a short description of the 
plant will, no doubt, be of interest. 

The generating station is situated at about the centre of 
the camp, and comprises boiler room, engine room, store 
room and small workshop. The steam plant consists of 
three Ruston-Proctor locomotive type boilers, each capable 
of evaporating 3,300 lb. of water, and working at a preesare of 
150 lb. per sq. in. In order to obtain this evaporative 
capacity with the inferior quality of coal obtainable in the 
country, the boilers are fitted with fire-boxes of large 
dimensions, and the stack on each boiler is 60 ft. high. 
Two feed-pumps of Pearn’s compound duplex type are 
installed, each capable of dealing with the water required for 
the three boilers; and duplicate feed-water pipes are pro- 
vided and arranged for pumping the water either through 
un exhaust steam feed-water heater, or direct to the boilers. 
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The boilera are connected by a 6-in. steam main, from 
which connections are made to the pumps and three engines, 
so arranged that any boiler may be employed to feed any 
engine. | 

Ín the engine room are installed three direct coupled steam 
generating веѓа, each comprising a Willans two-crank com- 
pound 100-r.H.P. engine coupled to two Electric Construc- 
tion Co.’s compound-wound multipolar generators, each capable 
of giving 25 kw. at 250 volta, the dynamos being arranged 
in tandem at one end of the engine shaft and connected to 
supply current to a three-wire system. The sets are designed 
to carry an overload of 25 per cent. for three hours, and the 
field windings arranged to give a 5 per cent. rise in pressure 
between no load and full load. The maximum load on the 
station can be carried on two sets, and at 10 p.m., when 
the men’s lights are switched off, one eet carries the load. 

The switchboard, which was built by Messrs. Nalder Bros. 
and Thompson, is arranged for a three-wire system ; it consists 
of 15 white marble panels, mounted on an iron framing and 
surrounded with wood moulding. The general arrangement 
is shown in the accompanying photograph. Each of the 
three generating panels carries two ammeters, two voltmeters, 
two S.P. main switches and fuses and shunt field rheostat. 
The recording instrament panel contains two Chamberlain 
and Hookham 250-volt wattmeters and two Elliott Bros.’ 
250-volt recording voltmeters. The feeder panele, 11 iu 
number, are each provided with two ammeters, a D.P. main 
switch and two fuses. An “earth” panel is also installed, 
carrying а recording ammeter with automatic cut-out and 
resistance, through which the neutral bar of the three-wire 


system is earthed. 
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One of Messrs. Herbert Morris & Bastert’s 2-ton over- 
head travelling cranes for & span of 30 ft. has been erected 
in the engine room. | 

All the main feeders and distribution network are laid 
underground ; some 30 miles of cables have been installed, 
all of the British Insulated and Helsby Co.'s paper-insulated 
lead-covered. and steel tape armoured type. The main 
feeders are run to 11 different pointe in the camp, so that 
each set of lines, serving the hospital, theofficers' houses, the 
married soldiers’ quarters, &c., are separately controlled 
from the engine room switchboard. 

' The main feeder cables terminate in either а guard room 
or in а distribution pillar, in which are fitted two double- 
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pole distribution fuse boxes whence twin mains are run to 
the various buildings. The sizes of cables have been 
calculated to give à maximum drop in preesure of 5 per cent. 
to the farthest lamp at full load. 

Within the barrack lines, where tke buildings are numerous 
and each contains only from 1 to 10 lights, the circuits 
from the distribution centres аге во arranged that the 
current on any circuit does not exceed 5 amperes, and no 
fuses other than those in the main distribution box are 
employed. The cables are looped from building to building, 
and the ends sealed with cast-iron boxes in which are provided 
disconnecting terminals, во that any section of cable can 


VIEW OF GENERATING PLANT. 


be readily isolated for testing purposes. The larger 
building, such as officers’ houses, &c., are each fed by 
separate twin cables from the distribution pillars, and the 
internal wiring is carried out on the usual. distribution 
system. These buildings are fitted with bells throughont, 
and each cell in the prison is also fitted with a push for 
ringing а bell in the guard passage. 

For the hospital wards special revolving fittings are pro- 


. vided, so that the lighte can be turned upwards, and the 


rooms lighted by the reflected light from the ceilings only. 

The main distribution boerds are fitted on one circuit 
only with D.P. switches, which control the street lamps. 
These are 55 in number, and are Nernst type of 1-ampere, 
erected on lamp pillars with cast-iron bases, in which are 
fitted boxes similar to those in the buildings. 

The lighting of the buildings, numbering nearly 400, is 
carried out with incandescent lamps, of which upwards of 
8,000 have been installed. All buildings (with the exception 
of officers’ houses and messes, where casing has been used) are 
wired in screwed heavy gauge steel tube, which is effectively 
earthed to the lead sheathing of the underground cables, by 
being screwed into the cast-iron boxes referred to above. 

The accompanying photographs show views of the generat- 
ing station. The work was carried out to the plans and 
specifications of Mr. M. Astley Shute, the electrical adviser 
to the military authorities, South Africa, and Messrs. Hubert 
Davies & Spain, of Johannesburg, Pretoria, and Durban, 
were the contractors for the whole installation, including 
plant, underground cables, and internal wiring and fittings 
of the buildings. 


OUR LEGAL QUERY COLUMN. 


. [Questions addressed to the Editors for insertion in this column should 
be 


written on one side of the paper. Frees use of fictitious names, $c., 
may be made. Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express. ] 


" LiaHT " writes:—''I purchase from the makers through a Berlin 
agent goods manufactured there and sell them in England. 
The goods are patented in England, and the makers have an English 
house in London. By buying in Germany Isave $0 per cent. 
(1) DoIin any way act illegally? (2) Can the Berlin or English 
houses take action against me for so importing and selling the goods 
in England?" | 

e," If (as we apprehend) the goods in question are the subject 
matter of Einglish letters patent, it is quite clear that the patentees 
have a monopoly of their manufacture or sale in England. This 
being the case, it is obvious that the patentees are entitled to the 
30 per cent. which “ Light” saves by purcbasing in Berlin. Ia the 
circumstances the answer to the queries should Le in the affirmative. 


LEGAL. 


Parent EXPLOITATION, LTD., v. AMERICAN ELEOTRIOAL 
NovzLrr, ёо, Co., LT». 


THs case came before the Court of Apptal, composed of Lords 
Justices Vaughan-Williams, Romer, and Stirling, on Tuesday last 
week, on the plaintiffs’ appeal from a judgement of Mr. Justice 
Buckley in the Chancery Division. 

Mr. A. B. SHAw, in opening the case, said it was the plaintiffs’ 
appeal from a judgement of Mr. Justice Backley in a patent action 
in relation to galvanic batteries. The learned Judge found on both 
points in the case against the appellants, the two points being in- 
fringement and validity. The case was tried in the summer of 
1903. Shortly before thir, another action by the same plaintiffs 
sgainst other defendants had been tried, and on appeal to that 
Oourt Mr. Justice Buckley's decision against the plaintiffs was 
reversed, and it was held that the patent was valid. Thereupon, 
the present action was started, and it came on before Mr. Justice 
Buckley, when tbe defendante’ appeal in the other case from the 
jadgement of that Court to the House of Lords was pending. It was 
felt that a good deal would depend on what happened in the House 
of Lords. Abouta year after the judgement of Mr. Justice Buckley 
the House of Lords gave their jud gement, affirming the decision of 
the Court of Appeal, and holding the patent valid from a cer- 
tain construction cf it. The present appeal had stood over 
to await the event of the appeal to the House of Lords. He 
(counsel) understood that validity was not contested now. They 
would simply have to fight the question of infringement. Mr. Shaw, 
continaing, said that the patent sued ороп was No. 1,110 of 1890, 
granted to one Hitchcock. It was a communication from abroad ofa 
patent fora dry cell At the trial a great deal of evidence was 
given as to the state of the art at the date of the letters patent. The 
plaintiff made one pole in the form of a zinc cup, so that it acted as 
an outside casing as well as a pole electrically. He had then his 
carbon central rod, which was the other pole, and he had nothing 
between these two except two layers, both being exciting lsyers, 
and the inner one mast be a depolarising layer. The Appeal Court 
and House of Lords had said that that was new as a combination, 
and that nobody before had made an effective dry battery which 

this and nothing else. The patentee used a semi-solid or 
plastic exciting agent, and plaintiffs evidence showed that if 
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enough fine stuff was used, it would hold up the water by capillary 

attraction. | 

Lord Justice Romen: Does the defendant say he has not got a 
semi-solid or plastic exciting agent? 

Mr. SHaw: Yes; he has a damp solid. He has not got enough 
water there to make it semi-solid or plastic, and he also says he 
rams harder, and that that is too far away from packing to be 
plaintiff's invention. 

The hearing was adjourned, and resumed on Wednesday. 

Mr. SHaw, continuing his opening statement, said the Judge 
below had held that plasticity was ef no value, but he could not 
accept that finding. The patentee had given a ү which 
produced a substance which he called semi-solid and plastic. It 
must be sufficiently nearly solid to stand up as a layer, and it must 
also be plastic in order to make gcod contact with the other layer 
and with the electrodes. No one had previously made а commer- 
cially successful battery with these elements and no other. 

Mr. WALTER then proceeded to open the respondents’ case. He 
said he did not propose to contest in tbat Court the issue of validity, 
but his clients said tbat on the true construction of the patent they 
did not infringe. The thing described in the specification was 
something that set. That meant that the condition of the outer 
layer was not lard, but semi-solid. He contended that the 
plaintiffs’ patent did not cover the use of a liquid battery, a battery 
in which the liquid was merely absorbed by absorbent material, and 
that an outer layer ccmposed of merely absorbing materials which 
took away the character of spillability, was not within the plaintiffs’ 
patent. That was common ground. The use of pipi:r maché and 
blotting paper in a battery was old. 

At the sitting of the Court on the 20th inst., Lord Justice VaUGHAN- 
WILLIaus stated that he and his learned brothers did not wirh to 
hear Mr. Walter on the question of infringement further. Ав there 
was no question of validity raised, it was only necessary for him to 
state tt at as at present advised the Court was of opinion that the 
blotting paper arrangement used by the defendants was поё an 
infringment of the plaintiffs’ specification. 

Mr. Shaw having briefly replied, 

Lord Justice VauGHAN-WILLIAMS, in giving judgement, said the 
only question they Fad to decide in this case was whether the 
patentee had proved that the defendants had infringed upon his 
combination as described in the specification. His Lordship, having 
read the material passages in plaintiffs’ specification, said the 
defendants had substituted blotting paper, and the sugges- 
tion was that this blotting paper sufficiently came within 
tbe description of being a composition in a semi-solid or plastic 
state,” and it was said that although, of course, the difference was 
mavifest upon the mere statement of it, the difference ought not to 
be regarded as preventing an infringement because of the power of 
variation. It was said that the power of variation allowed of this 
substitution of blotting paper. His Lordship did not think that 
the judgements in the House of Lords would authorise this Court 
holding that this variation of the plaintiffs’ patent—the introduc- 
tion of blotting paper was a variation of a character which was 
covered by the words in the specificationein paragrapbs 15, 23 and 
31. Even assuming that blotting paper came within the definition 


of the word " plastic," yet he thought that the variation was not . 


such as was covered by the words in the specification, because even 
if blotting paper came within the category of materials as mentioned 
in the clause, yet one must look at the whole of the specification, 
and if one looked back to the earlier part of the speci- 
fication, it was plain that you could not so deal with 
the blotting paper. А suggestion was made that you could 
tear up blotting paper, and pour it in with some water. He 
did not think that would be sufficient to bring it within the 
description in the specification. In his judgement blotting paper 
could not possibly come within that description, nor was it in 
any way analogous or similar to the materials and composition used 
by the plaintiffs. In his opinion, therefore, the appeal must be 
dismissed with costs. 
The other Lord Justices concurred, 


PARLIAMENTARY. 


Свотрон CORPORATION BILL. 


Mn. Birr's Select Committee of the Honte of Commons on Tuesday 
and Wednesday last week considered the Croydon Corporation 
Bill, which, amongst other things, contained clauses ќо authorise 
the construction of about 7 miles of tramways and the running of 
motor-omnibuses. | 

Mr GERALD FITZGERALD, who appeared for the promoters, said 
the proposal of tbe Bill was to construct certain new tramways, and 
to inaugurate a system of motor-'buses to outlying districts about a 
mile beyond the borough boundary. To these proposals the Penge 
U.D.C., the Croydon Rural District Council, the British Electric 
Traction Co., and the Bouth Metropolitan Tramways Co. were 
appearing in opposition. The position of affairs was that the 
B. K. T. Co. were the lessees of the Croydon tramwaye, which lease 
could be determined in 12 montbs' time. 80 far as the other 
company was concerned, they had merely taken over a very short 
length of line from the B.E.T. Co. outside Croydon, and therefore 
their interests were very slight. There would be no competition 
between the tramways and the 'buses, and he could not see why 
there should be opposition to the Bill Ав а matter of fact, 
anyone could secure a licence for running over the omnibus routes 
which the Corporation proposed, and the companies would have no 


right to object. 


Mr. Lroyp, the Town Clerk of Croydon, was called in support of 
the Bill. ' 

In cross-examipation by Mr. Rax (for the Penge U. D. C.), he mid 
he did rot think the powers in the Bill to make agreements with 
outside tramway authorities would prejadice the rights of Penge 


with regard to their tramwayr. 


By Mr. Vesey Knox (representing the Croydon Rural District 
Counci!): He admitted that no communication had been made to 
the Raral District Council as to the proposed routes. In fact, the 
Corporation had not considered any specific routes until that 
morning. 

In reply to Mr. Moon, K.O., who appeared for the two opposing 
companies, witness again denied that there would be any competi- 
tion with the tramways. They relied on several precedents for 
these motor-’bus powers, and especially the case of Eastbourne, 
where the Corporation had power to ran buses outside their district, 

Mr. баовав Canter, borough engineer, described the proposed 
omnibus routes, which were 14 in number. He considered they were 
all the available bus routes beyond the borough. 

In cross-examination by Mr. Moon, Wirnzss admitted that upon 
some of the proposed omnibus routes tramways bad been authorized 
but had not yet been constructed. It was principally owing to the 
delay of the tramway company in constructing the lines that this 
omnibus service was thought of. They would meet a public want, 
as they would go by recreation grounds just beyond the borosgh | 
b:undaries to which at present there were no means of communica- 
tion. The Corporation was willing to withdraw the routes over 
which the tramways were authorised and not built, if the Tramwsy 
Co. would give an undertaking to construct the tramways within a 
reasonable time. 

By Mr. Ram: It wes proposed by the Bill to borrow £12,000 to 
purchase 12 omnibuses at first. 

Without calling upon the opposition, the CHAIRMAN said the 
Committee was in a position to give their decision. It was only in 
the case of a thoroughly well-considered and thought-out scheme 
that such ipowers could be given, and as in this case it seemed 
that the scheme had not been well considered they must strike 
out the clause. 

Mr. Fr7ZGEBALD said that in consequence of this decision the 
power to enter into agreements with outside authorities would be 
withdrawn. 

After some discussion, the clause giving tbe Corporation power 
to supply electrical energy in adjoining districte was agreed to. 

There was no opposition tothe tramway proposals. 

The Committee fixed the period of repayment of the tramway 
loan of £67,174 at 30 years. 


HzckMONDWIER U. D.C. Вил. 


Ox Wednesday, Mr. J. W. Wilson's Select Committee of the House of 
Commons concluded their consideration of the Heckmondwike 
Improvement Bill, which, amongst other things, gave further. 
powers to the U.D.C. in respect of their electricity undertaking. 

Mr. WEDDERBURN, K.C., who, with Mr. Hutchinson, was for the 
promoters, said that in accordance with the decision of the Standing 
Orders Committee, Clauses 10, 11, 12 and 13 were withdrawn. The 
object of these clauses was to confirm an agreement with the 
British Electric Traction Co.; to supply electricity within portions 
of Liversedge and Batley; and the supply of electrical energy for 
traction purposes. 

Clause 14 was opposed by the Yorkshire Electric Power Co. 
The clause was :—“ The Council and any local authority or person 
for the time being authorised to supply electrical energy may, with 
the approval of the Board of Trade, and subject to the provisions of 
the respective Acts and powers under which such local authority 
or company are or may be empowered to supply electrical energy, 
enter into and carry into effect agreements for the supply of 
5 energy in bulk by such local authority or company to the 

оппой.” 

Mr. BAKzR (Parliamentary agent) said that to meet the objection 
of the Yorkshire Electric Power Co., they had agreed to make 
the clause read as follows :—'' The Council and any local authority 
or person for the time being authorised by Parliament or the Board 
of Trade to supply electrical energy without their own areas msy, 
subject to the provisions," &c. 

The clause, as amended, was agreed to. 

The Committee agreed to Clause 15, which gave power to supply 
electric fittings, but strack out Clause 16, provided that the pro- 
visions of the Electric Lighting Act of 1882 should extend to enable 
the Council to make byc-laws with respect to any wires, apparatur, 
cr fittings in any buildings or premises supplied by the Council 
with electric energy. 

Olause 17, which had reference to the supply to consumers with a 
separate supply, and Clause 18 requiring notice from consumers 
terminating their supply were passed. 

Mr. Нотсніхвом submitted Clause 19 as follows :—" The Council 
may for the purpose of lighting public lamps, or on the application 
of an owner or occupier of any premises within the electricity 
limits of the Council abutting on or being erected in any street not 
repairable by the inhabitants at large, for the supply of electricity 
to such premises, lay down, take up, alter, relay or renew any pipe 
or apparatus as may be requisite for such purpose or for the furnish- 
ing of such supply." ; 

Mr. BAKER said the Urban District Council was supplying light 
and power, and also the British Electric Traction Co. for the purpose 
of running their cars through the town. Under Clause 13 of the 
Electric Lighting Act of 1882, it was provided that the und 
should not break up any street not repairable by the local authority 
without the consent of the persons by whom such street was repair- 
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able, but the Board of Trade had power to dispense with the 
consent of any person who might object. The result of this was 
that a very considerable amount of delay was cocasioned, and the 
Heckmondwike U.D.O. had had experience of such delay. 

Mr. Macautay, the Clerk to the Couneil, gave evidence as to a street 
not 100 yds. long, where considerable delay was occasioned in waiting 
for the dispensation of the Board of Trade. 

In answer to the CHAIRMAN, WrTNESS said of course the work was 
done eventually. 

The CHarnMan: How have you varied the form? А 

Mr. Влкив said merely by extending it to electric mains. The 
model Bill allowed it in every case with regard to gas and water 
mains, and the Bill just introduced into Parliament under the title 
of the “ Supply of Electricity " Bill by the Board of Trade also 
contained the section. | 

A Мивмвкв of the Committee: Can't you wait until that Bill 
becomes law ? | 

Mr. Нотснцквон: It might not become law. 

The MEMBER: Then ít would not be a good law for you to have? 

The ОСнлівман: As I understand it, this is a power which is 
desired by Heckmondwike, and is not required by any other town. 

Mr. Влкив said it was in the Carlisle Bill of last year. 

The Онлтвман: You said it was the model clause. 

Mr. Huronimsox said it was a power given to gas undertakers, 
and was exceedingly useful. Why discriminate between gas under- 
takers and electric lighting undertakers ? 

The Cuaraman said the clause in the Carligle Bill was only for 
private lighting. 2 

After deliberation, the Cuarmman said the Committee were not 
impressed with the necessity for this clause simply as a short cut to 
avoid s little delay, and they did not feel inclined to make an 
= м the Heckmondwike case. Clause 19 was accordingly 

ou i 


Great NORTHERN, ProcaDILLy AND Brompton BarLWAY BILL. 


Mr. Crompton Rickett's Committee which considered the above 
Bill has presented a report to the House. The proposal to 
abandon certain portions of the sanctioned lines, and the release of 
deposit money in respect thereof, were allowed. Payment of 3 per 
cent. interest out of capital during the construction of the railways 
is to be permitted. The Bill sought powers for making a railway 
from the authorised termination of the company’s-railway in the 
new street north of the Strand to Waterloo Station. It appeared 
from the plans and sections that the proposal was to construct the 
proposed railway No. 2 (which would pass under the River Thames) 
as а single tunnel only, but having regard to the extent of the traffic 
which from the evidence given to the Committee seemed likely to 
traverse the proposed line, the Committee had inserted a clause in 
the Bill providing that the proposed railway No. 9 shall not be 
opened for traffic unlers and until an additional tunnel bas been 
constructed, so as to provide separate tunnels for up and down 
traffic. 


In the House of Lords last Friday the following Bille were read 
a second time:—Chelsea Electricity Supply, Weybridge and 
Walton-upon-Thames Electric Supply: 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


«€ Electricity in Mines Regulations. 


Ав a consulting engineer connected with the installation 
of electricity for power and lighting purposes in coal mines, 


I have been much interested in your remarks in to-day's irsue - 


of the Review on the new Home Office Rules, end note 
that vou consider that they have been carefully and admirably 
drawn up. 

It would, however, be interesting to know what steps 
colliery managers are proposing to take to comply with 
Clause 37, Section V., which says that all motors and their 
accessories, except under certain conditions, are to be enclosed 
in flame-tight enclosures **of sufficient strength as not to be 


liable to be damaged should an explosion of fire damp occur. 


in the interior." 
Is there anything on the market at present that will 
comply with this condition ? 
Q. 


A.C. v. D.C. 


Once upon a time the shift engineers at Tunbridge Wells, 
in spite of the enormous superiority of the А.С. man, could 
only command a “salary of £50 or £52 a year. I don't 
think any p.c. shift engineers ever worked for less, Switch- 
board men at Worcester, curing the intervals not filled by 
Nap (both kinds) and fishing, used sometimes to synchronise 


alternators, invariably escaping with their lives. These 
men—I speak from experience—although in receipt of an 
income amounting to 15s, a week, were a thoroughly dis- 
contented lot. Isn't it strange that even at the present time 
D.C. shift engineers average the larger salaries ? I expect 


this is because the А.С. man is spending his time proclaiming 


what & superior being he ig, and instead of attending to his 
work—s.¢e. asking for rises—is flapping his wings and 
crowing on top of a hill which will soon be wanted for 
agricultural purposes. I think most shift engineers could 
manage any station, whether A.C. or D.C., after two weeks, at 
least let us hope во; but the А.С. man would feel verv 
strange in a р.0. station, and vice versa. Trusting Mr. Boot 
will'give W. Talboys Wheeler, Esq., some more work to keep 
him from being childish. _ 

A.J. Abraham, 


Electrical Engineer, Lanark County Cownett. 
Cambuslang, April 14th, 1905. 


Patent Agreements. 


Your article of March 24th, on patent agreements between 
companies and their engineers, touches on a subject which 
has borne very heavily upon me for at least 20 years. 

I have had the privilege, or the misfortune, to view this 
question from both sides; I have seen it from the side of 
the director, and I have seen it from the side of the inventor. 

In the days of our dear old friend, General Webber, the 
Anglo-American Brush Co. imposed upon their engineers an 
agreement which was not unlike the more drastic of the two 
agreements you have described, in that it treated the inventor 
as the whale did Jonah. The result of that agreement was 


_ paralysis. 


. In later years I persuaded the board of the reconstructed 
Brush Co. to modify the agreement, but even in the improved 
form its effect was still paralytic. I have also taken a 
hand in framing agreements similar to the other and milder 
agreement which you describe. These have led to better 
results, though of a very feeble character. 

Boards of directors do not find any difficulty in grasping 
the primary idea that the efforts of their financial managers 
should be stimulated by a participation in profits, but I have 
never met with a саве in which directors have appreciated 
the services of their engineers at anything beyond a nominal 
salary, though they carried the foundation of the business on 
their shoulders. This is the reason why so many of my 
friends who were originally servants of companies are now 
earning independently a thousand for every hundred of their 
former salary. The sum total of my 20 years’ experience is 
that the agreement has yet to be drawn which will be better 
than no agreement at all. 

Any agreement that tends to discourage invention is bad. 
The life of a mechanical or electrical inventor at best is not 
usually a happy one, and unless he be in a position to do his 
own financing in the earlier stages, he may have to part with 
90 per cent. of his interest before he can see the wheels go 
round. | 

Every manufacturer looks upon the inventor as an invader 
unless the invention can be secured for nothing, or its equiva- 
lent. There is, therefore, no incentive to invention in this 
country except a certain vague sentiment that Providence 
will reward the inventor— which It does not. 

Happily, for this country, the above sentiment is ineradi- 
cablé, and men go on thinking and working to produce 
better results under the delusion that what they do for the 
public will reflect on them to their own advantage. 

I say this because I have seen it. [n my own case, the 
exercise of the few wits which I owe to my mother has 
afforded me во much interest, and pleasure in life that I have 
not considered the question of profit. This, of course, is a 
purely personal aspect of the question ; the business aspect 
of the question from the electrical engineers’ standard is, that 
in any modern manufacturing establishment the inventor ів 
& necessity, progress is imperative, as Mr. George Westinghouse 
said, ‘standardisation is stagnation.” We must go forward at 
full power or the tide will carry us back, consequently, we 
want every possible stimulant to invention. Any agreement 
which tends or might tend to diminish the incentive towards 
improvement provided by statute is a sin against the State, 
and should be made illegal. 
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There is only one case in my mind in which a restrictive 
patent agreement is admissible ; that is when an engineer or 
draughteman is taken on to work out an invention. In such 
а case he is paid to apply his mind to the problem (a definite 
problem), and I think his employer ought to have the full 
benefit of his suggestions. 

At the present moment I am actually in this position as 
an employer, but I do not consider my mental capacity 
equal to framing an agreement which will be better than no 
agreement, so I leave it just where it is. 

The jury in this case consists of your readers (more than 
12). I ask them to вау on the evidence adduced, that 
patent agreements are useless—that they injare companies 
that impose them, without any corresponding advantage to 
the state of the inventor. 


Westminster, April 11/5, 1905. 


John Raworth. 


Localisation of Faults in Cables. 


Acting on Mr. Bergh’s valued suggestion, we promptly 
obtained copies of the Hlectrical Magazine for October and 
November, and have read with much interest the articles 
he mentions. In these articles it is stated that the tests can 
be applied without access to consumers’ premises, and in Mr. 
Bergh’s letter he also says that it is quite unnecessary to 


F > 
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open the consumers' main switches; but we quite fail to 
understand how tte teat can be applied if, as is most probable, 
a consumer's installation be in circuit as a shunt across the 
voltmeter. For example, fig. 1 shows the connections for 
Mr. Bergh's first test. Will not the consumer's installation 
materially alter the reading of the voltmeter? Perhaps Mr. 
Bergh wil) kindly explain. 
Weary Willie and Tired Tim. 


The commenta of * B. S. H." on my previous letter are 
very disappointing, as they show that the writer has had very 
little practical experience of the subject. 

Of course, one can quite understand how any suggestions 
for saving time are valueless to a mains engineer who writes 
about finding a fault of thousands of ohms resistance. 

I still most empbatically maintain that the removal of 
consumers’ main fuses, the use of secondary cells, and the 
running of testing leads are all absolutely unnecessary in 
locating faults on electric light mains. One can offer 
advite, but, unfortunately, one cannot supply practical 
experience. 

In conclusion, I would apologise to “B. S. H." for 
having failed to enlighten him, but trust that some of your 
devi will grasp the value of my suggestions and benefit by 
them. 

F. C. N. Bergh. 

[We have omitted some irrelevant passages from Mr. 
Bergh’s letter.— Eps. E. R.] 


Street Openings.— According to the 7%mes, a conference 
of road authorities is to be held at Westminster City Hall,on May 
19th, to consider the opening of the streets by the Postmaster- 
General and public companies. The main question to be considered 
is the protection of traders and the public. 


A NEW GERMAN ELECTRICAL FUSION. 


ANOTHER addition to the list of amalgamations in the 
German electrical industry, which has already witnessed 
the consolidation of the Siemens and Schuckert works 
on the one hand with a share capital of 44, 500.000, 
and of the Allgemeine and Union Electricity Com- 
panies on the other with а similar amount of 


capital, is proposed to be made by a fusion of the Felten 


and Guilleaume Co., of Mulheim, and the Lahmeyer Elec- 
tricity Oo., of Frankfort-on-Maine. An official announce- 
ment on the subject states that, subject to the consent of 
the shareholders at forthcoming meetings, the directors of 
both companies have entered into an arrangement for the 
transfer to the Mulheim Co. of the manufacturing depart- 
ments of the Frankfort Co. The Lahmeyer Oo. will thus 
be left to continue the financial side of its business in rela- 
tion to various electrical undertakings in which it is 
interested, while the capital of the Felten & Guilleaume 


Oo. will be increased from £1,800,000 to £2,750,000 for 


the purpose of absorbing the former’s dynamo and other 
manufacturing departmente, and also for strengthening the 
working capital. The fresh capital will be issued at a pre- 
mium, and the title of the new concern will be the United 
Felten & Guilleaume- Lahmeyer Works Co. 


PRICE LISTS. 
Br TOM HOOD. 


THE important question of providing price lists, pamphlets, 
extracts, &c., of their goods is one on which a vast amount 
of money is spent by merchants, and it has always been 
questionable to the writer whether the time and money so 
spent are used to the best advantage. 

It has become а thoroughly established fact that price 


lista are indispensable as an aid to business, but there seems 


to be such an utter want of standardisation in their prepara- 
tion that a very large proportion of the money spent is abeo- 
lutely wasted. 

To take our own trade or profession, I have frequently 
noticed, whilst travelling about the country, the uses to 
which lista are put, and if they are not consigned to the 
W.P.B. or the grate, they are flung on to a huge pile of 
other lists which might just as well be destroyed for all the 
use that is made of them. 

The amount of money spent annually on trade literature 
must be enormous, and it is probable, at a moderate esti- 
mate, that not less than £25,000 is spent in the electrical 
trade alone, and if one-half of the ti: tal number of lists 
published is productive, then it means that there is a loss 
of £12,500 per annum which, if devoted to advance the 
interests of the trade in other directions, would prove mcst 
serviceable. | . 

It would therefore seem to be not only highly desirable, 
but also an inestimable boon to both the mabufacturer and 
the contractor if means could be found whereby this great 
waste could be prevented, and, in order to do this, it is 
necessary to locate the primary causes which lead to such 
losses. 

Two of the principal causes of this waste are undoubtedly 
as follows :— 

1. Want of standardisation by manufacturers. 

2. Want of appreciation by the trade of the value of the 
lists they receive. 

To analyse No. 1, it can safely be said that there are 
few callings in which lists present such a variety of colours, 
sizes, shapes, gross prices, discounta, &c. 

In order that a firm can take proper care of the lists they 
receive, it becomes essential that a methodical and inexpen- 
sive system of filing be adopted, but this task becomes dis- 
heartening when во many different shapes and sizes of lists 
have to be filed. | 

There seems to be no legitimate reason why people should 
go in for such odd sizes and shapes, and it would appear as 
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though a great saving could be effected if, say, three distinct 
sizes could be kept:— · 

l. Pocket liste about 5 in. long by 34 in. wide. 

2. Quarto lists abont 12 in. by 9 in. 

9. А collection of lista of the same measurement, as indi- 
cated in No. 2, bound together in a strong cardboard cover. 

It would not, of course, be necessary for every individual 
firm to publish liste of each size (i. e., both Nos. 1 and 2); in 
fact, the only really necessary list would be that mentioned 
under No. 2. 

lt is very questionable whether so-called “ pocket lists ” 
are worth the large sums of money spent on their production, 
for, after all, it is useless to expect any contractor or buyer 
to load himself up with these things, though, of course, 


it may be urged that they are not published with the 


sole hope of their being used for the pocket, but in order that 
they may be readily placed in pigeon holes, &c. 

In any case, however, the contents of any list of this 
size must necessarily be crowded and indistinct, as will be 
found in the majority of such lists at present published, 
and thongh they have their uses, it is extremely improbable 
that they are worthy of the time and trouble spent 
on them. 

The class of list whicb will be found to be most useful is 
that mentioned as No, 2; this is the size which is very 
easy to file, as it will fit in any standard file such as is usually 
supplied for ordinary correspondence, and if the lists are 
sent out with holes of standard dimensions punched in 
the margin, it is a very simple matter to put them into 
their respective files. a | 

The information contained in such lists is, of course, 
always very much clearer than can possibly be put in any 
pocket list, as it is possible to place a block print of the 
goods quoted for on the ваше page as that where the usual 
information concerning prices, &c., is given, without any 
unnecessary crowding, and the bayer knows by the print what 
the prices refer to. 

The lista mentioned under No. 3 consist, of course, only of 
а collection of the various single lists published by any single 
firm, bound together in a suitable cover. | 
Ik, therefore, the above standards would fulfil all require- 
ments, there seems to be no legitimate reason why they 
should be departed from, and if they were kept to a 
very considerable saving would be effected annually ; but if 
firms persist in having special sizes of their own, then the 
present deplorable waste will continue, as not only will it be 
to a large extent impossible to file them, but it will cost 
considerably more to produce them, owing to the waste in 
cutting, &c. | 

There seems to be every reason, too, to adopt some 


standard with regard to gross prices, discounta, &c., for there 


is such а great number of standard articles of manufacture 
that it seems a great pity they cannot be arranged with 
standard gross prices in a similar manner to the standards 
adopted by the Cable Makers' Association. 

There are a great many things which could be stan- 
dardised in this way, such as tubing, incandescent lamps, 
casing, carbons, accessories, cables, &c. 

If such standard gross prices could be arranged, then it 
would be apparent to the consumer on receipt of the dis- 
count from the manufacturers whether it would be to his 
advantage to place his orders with them; furthermore, it 
would ease the work of commercial travellers very materially, 
as in interviewing a customer it would not be necessary to 
wade through а mass of figures in order to find out his 
net cost—simply quoting his discount would be quite 
sufficient. 

The compilation of gross prices with regard to the trade 
discount is à matter deserving of close attention, and if the 
gross prices were arranged so that a large discount could be 
quoted it would be much preferable to quoting, say, from 
15 per cent. to 382 per cent.; if the discount were, say, 50 
рег cent., then the contractor would know at a glance the net 
cost to him. Furthermore, if he had occasion to show 
the list to his customer, he could afford to allow him 83a 
" special favour" a portion of the discount he was himself 
receiving, and his customer would feel an inward sense of 
gratification at receiving * trade terms." 

It is a great pity, too, that where firms publish several 
lists they do not keep to а standard discount; the 
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writer knows two or three firms who quote as many dis- 
counts as they publish lists, making it really a labour for 
anyone who is dealing with them to remember what the dis- 
counts are, thus leading to ultimate confusion. 

Another point, the advisability of adopting which might be 
considered, is that of using a standard code word, each letter of 
which would have a certain value in discount, such as :— 

DYN АМРЕ В V OL T S. 
2) 5 74 10 15 20 25 80 331 40 50 60 70% 
or any other construction of letters that would suit the purpose. 

This would enable the manufacturers to mark their dis- 
counts on their lists before sending them out; the 
recipient would only have to refer to his standard code to 
interpret, their meaning, and he wonld not have any fear that 
the trade discount would present itself when showing the list 
to liis customer. 


к — aae 


THE BRITISH ENGINEERING INDUSTRIES 
AND THE FISCAL INQUIRY.* 


V.—CoMPARATIVE ENGINEERING POPULATIONS. 


- ACCORDING to the summary tables, which preface the detailed 


information given in Section XVII. of the second Inquiry 
Blue Book, there are only three countries in which over a 
million of the inhabitants find occupation in engineering 
industries. 'These countries are the United Kingdom, the 
German Empire, and the United States. The three 
following tables are based on the three last censuses in each 
country :— | 
Охітвр Kinapox. 


Year of Census... iss T e 1901. 1891. 1881. 
Total number employed in iron and 
steel and manufactures thereof, 

including shipbuilding . . 1,249,000 971,000 834,000 
Proportionate number per 10,000 of 

pulation i: ен wee 301 257 239 

Total number employed in mining ... 839,000 707,000 550,000 


Proportionate number per 10,000 of 


population А is ves 202 187 158 
GERMAN EMPIRE. | 
Year of Census... isi vei A 1895. 1882. 1876. 
Total number employed in iron and | 
{ steel апа manufactures thereof, | 
including shipbuilding ... . 1,115,000 808,000 732,000 
Proportionate number per 10,000 of 
population - Es is 215 179 171 
Total number employed in miniog ... 430,000 321,000 283, 000 
Proportionate number per 10,000 of 
population - ies s 83 71 66 
- UNITED STATES. | 
Year of Census... vis due T 1900. 1890. 1880.* 
Total number employed in iron and 
steel and manufactures thereof, 
including shipbuilding ... ... 1,150,000 796,000 454,000 
Proportionate number per 10,000 of 
opulation... ak ТЯ es 152 127 91 
Total number employed in mining 
and quarrying... 885 .. 581,000 387,000 249,000 
Proportionate number per 10,000 of | 
population et xs T 77 62`. 50 


— "Exclusive of proprietors and members of firms іп this year. 


This section was prepared to a certain extent as a 
córrective to the injudicious practice of relying almost 
exclusively on import and export returns in considering the 
relative prosperity or poverty of an industry. It must not, 
of course, be assumed that the distribution of ontput (either 
in the case of the foregoing tables, or in the case of those to 
which subsequent reference will be made) corresponds at all 
exactly to the distribution of producers, For instance, the 
coal miner in the United States representa per worker per 
annum a larger output of coal than that obtained from 
Russia, while the Lancashire cotton operative is indubitably 
the superior of the negro operative whose values are now 
being tested in the cotton mills of Alabama and Georgia. 

In regard to the detailed tables, the’ mining returns for 
nearly all the countries are exceedingly numerous, not being 
confined to census years only. For the United Kingdom, 
the number of persons engaged in coal and metalliferous 


Parts I., IL, III. and IV. appeared in our issues of February 3rd 
and 10th, March 3rd, and April 7th. 
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mines are given for each year since 1871. The former have 
increased from 495,477 to 842,066, while the latter have 
declined. In regard to Russia, the figures are available for 
11 years ending in 1900, for coal, gold, iron ore, naphtha, 
salt and other minerals, Space does not permit of their 
detailed examination. As regards the German Empire, 
detailed figures are given under seven headings since 
1902. Both in regard to these figures and those from the 
other mining countries, it is a great pity that the yield per 
worker is not given. The same remark applies to the 
detailed returns of iron and steel workers, To know exactly 
how far labour may be a contributing cause to national 


success or national failure in the industrial warfare of the , 
world, it would be well if returns were forthcoming as to 


the yield of pig-iron per blast furnace employé and the cost 
of labour per ton. Similar figures of puddling furnaces and 
roling mille, steel foundries and tin-plate works, all of 
which turn out the cruder forms of iron and steel, should 
not be impossible to obtain. Save to note that in Russia, 
in 1897, 432,497 persons were employed in iron and steel 
and manufactures thereof; in France, in 1896, 573,058 
persons; in Italy, in 1901, 205,580 persons; and in Austria 


369,595 persona were employed, further quotation or com- 


ment on this section is unnecessary. Those concerned in 
specific industries will find much of interest in a careful 
study of their particular sections. 


VlI.—Tux POLICY оғ GERMAN KARTELLS AND FOREIGN 
TRUSTS. 


The twenty-second section of the first memorandum and 
the sixteenth section of the second memorandum on British 
and Foreign Trade and Industrial Conditions” have this in 
common, that they both portray the working of trusts in 
foreign countries, particularly in regard to their effect on 
other industries and on loca! consumers, The first volume 
contains, among other evidence, that given by officials of 
American trusts before a special American Industrial Com- 
mission appointed to investigate their operation and tactics. 
The replies evidence a supreme self-confidence in the United 
States and its. citizens which only an American can cón- 
ceivably possess. The following evidence speaks for itself :— 

* Q. How do you manage to undersell the Englishman in 
the English market ?—4A. Cut his prices, usually. 

“Q. You must certainly have a saving and better 
machinery or advantage in output ?—4A. The great advantage 
is the raw material. England's coal price is $4.50 and coke 
$5.50 ; our coal is $1.50 at Pittsburg, our ore costs less, 
and transportation rates on the lakes are lower than any- 
where else in the world. Just now it is an exceptional 
time, and the demand is ahead of the supply. 

* Q. In ordinary times you can keep up American wages 
and beat the Englishman in his own market ?—A. Without 
the slightest doubt; we can whip him and make money. 

“Q. When-you take the general run, you think Americans 
are able to compete with the English and Germans in their own 
market ?—A. Without the slightest doubt, and make a 
profit. ' | 

* Q. You can lay down steel rails, for instance, in China, 
cheaper than ап English, or Belgian, or German firm ?— 
А. We are doing it right along. p 

“Q. And build bridges in Egypt, I suppose ?—4A. Yes, 
and everything else. "The truth of the matter is, the Creator 
of all things has been good to us. We have the raw material, 
the coal, the coke, the ability, the intelligence, and we are 
pushing it for all it is worth; and I think it is only a ques- 
tion of time—and a very short time when we shall control 
the iron and steel markets of the world. I have one 
partner over there in the North-Eastern Steel Co., and 
another with Dorman, Long & Co., and they have absolutely 
9 0 up the idea of competing with us if it comes to a close 
fight." | 

These are not the blusterings of а reporter of a New York 
Sunday newspaper, but the evidence given in 1899 by the 
president of an important compàny now merged into the 
United States Steel Corporation. While swaggering assertive- 
ness of this order is not to be commended, it is conceivable 
that in а restrained form it might be more helpful to British 
manufacturers than the loud proclaimings of industrial 


decadence and imminent collapse so blithely printed by 
irresponsible papers seeking for a sensation. Ав a comment 
on the vehement declamation quoted, it may be mentioned 
that the total value of American exports of an engineering 
nature for 1902, three years afterwards, stood at 194 
millions sterling, ав against a British export of 563 millions 
in the same year. 

The second volume contains information of a rather 
different order, inasmuch as boastful trans-Atlantic self- 
assertiveness gives place to а continuation of the evidence 
given before the German Commission on Kartells. Those 
directly concerning engineers are the Rhenish Westphalian 
Pig-Iron Syndicate, the Half-Finished Steel Syndicate and 
the Rolled Wire and Wire Nail Kartells; While the Blue- 
book only gives an abstract of the proceedings of the Com- 
mission, this covers such a scope as to be almost impossible 
of indicating in these pages. One particular point is 
reiterated and reiterated page after page in the evidence 
collected, and that is, that the system of Protection in vogue 
in Germany having facilitated the formation of trusts, 
permits a state of affairs in which semi-finished material is 
supplied at a much cheaper price to manufacturers in other 
countries than to manufacturers using the same in Germany. 
This, while of valve to the foreign manufacturer of more 
highly-finished articles, reacts on the German manufacturer 
of the said articles in a manner which he entirely fails to 
appreciate as just or equitable. | 

* Ав to the price of the iron exported, little information 
is given ; that of foundry pig is stated to have been, on the 
average, 4 marks per metric ton lower than that charged to 
the home consumer. p Ж 

* By far the greater part of the evidence relates to internal 
matters affecting Germany, mainly complaints of manu- 
facturers of finished goods that they cannot compete in 
foreign countries because German iron is sold so cheap 
abroad and dearer at home. Thus the Chamber of Com- 
merce at Solingen, in its Report for 1901, complained that 
sheets and other materials used in making sugar shapes - 


were sold in Belgium for at least one-third less than in 


Germany. | 

“The story of the billets lately sold at 72 marks for 
export f.o.b. Rotterdam (as now stated) is told again, and it 
is said that the same sort of billets were selling in Germany 
for 90 marks. 

* A wire manufacturer says that, notwithstanding the 
export bounty on wire, the cheap sales of German raw 
material abroad make it impossible to export wire. This 
witness asserts that tlie 72 marks sales were on a large scale. 
He says that these billets came from Dortmund. The 
freight from Dortmund to Antwerp is about 5:70 marks. 
Thus the works making these billets would only have got in 
cash 66 marks, во that, as the pricein Germany is 90 marks, 
with 10 marks off, if the billets are made into goods for 
export, the German finished-steel maker is worse off than 
his foreign competitor buying billets made by a Westphalian 
manufacturer by 14 marks a ton. : 

©“ One witness says that he has seen sheets made in Wales 
out of German half-finished steel ; the sheets were then sent 
into Germany to be worked up. (These would probably be 
black plates, made in Germany into tinplate.) 

* At the end of 1900 the Holnische Volkszeitung (a news- 
paper unfriendly to the Kartells) stated that the wire Kartell 
had sold abroad large quantities of wire at prices far below 
the price of steel billeta, and so enabled the foreign wire-nail 
manufacturers to maintain a fierce competition with the 
German nail manufacturers. This newspaper declares that 
the wire manufacturers in 1900 exported wire at 105 marks 
per 1,000 kilog. The home trade price at the time appa- 
rently referred to was 185 marks. A manufacturer com- 
plains that German wire is exported to England and is sent 
by England to Holland and even into Germany in the form 
of woven wire goods. The head of another firm, who is the 
business manager of the woven wire Kartell, says that a 
Hamburg house goes to the English manufacturers, shows 
them the German export prices and presses them to sell still 
cheaper British goods delivered at Hamburg. 

Particular objection is taken to the fact that the Kartell 
sells at specially low prices to foreign manufacturers goods 
which would, if they could be had cheap, be very useful to 
German industry. ‘If, for example,’ said-one witness, ‘the 
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Kartell sells wire nails to foreign customers at 14 marks, 
while in Germany we have to pay 25 marks for the same 
things—a difference of 11 marks—it is, at any rate, worthy 
of consideration whether it is not desirable to curtail the 
export sales, which amount to over 45 per cent. of the total 
production of the Kartell, and i to promote certain 
of our own home industries by providing them with cheap 
raw materials. In its foreign trade the Kartell in the 
second half of 1900 alone lost £43,900, and in its home 
trade made a profit of £58,500. There is something here 
not sound.“ 5 

The above excerpts show, of course, only one phase of the 
working of a Protectionist system. The exceedingly acute con- 
flicting trade interests which are thus engendered scarcely seem 
to make for commercial stability. Conflicting trade interests 
are not unknown in Free Trade countries, but these latter 
are, in any case, free from certain of such glaring anomalies 
due to State interference as those which have been cited 
above. 


THE WINDING OF AN ALTERNATOR 
ARMATURE COIL. 


By E. KILBURN SCOTT, M. I. E. E., A. M. I. O. E., 
Sydney University, New South Wales. 


REPLACING an alternator armature coil is more difficult if 
the slots are cloged, or semi-closed, than when they are 
open. In the latter case, the formed coils are wound up 
ready in the works, and take only a few minutes to place in 
position, but with a closed slot the winding must be done 
in situ, A description of the method usually employed for 
winding in a closed slot may be of interest. 

(a) The insulating tubes of micanite or pressspahn are 
placed in the two slots which are to be filled with wire, and 
wooden former blocks over which the wire is to be wound 
are fixed at each end between the slots. . 

(b) Strips of fibre or wire are cut off, corresponding їп 
number and diameter with the conductors of a complete 
armature coil. These strips must be long enough to project 
about an inch beyond the ends of the insulating tubes. 

(c) Sufficient insulated conductor wire is cut off to com- 
pletely wind a coil, leaving a few inches to spare at each end 
for making connections between the armature coils. 

(d) The two ends of this length of conductor wire are 
carefully rounded and smoothed, so that in threading it 
through the tubes the insulating covering of the wire already 
place shall not be injured. 

(e) One of the strips is removed (the outside one nearest 
the air-gap being most convenient), and the wire is drawn 
through for half, its length, the remainder being wound йр 
into a rough coil and fixed so as to be out of the way. 

(/) The free end of the wire is threaded through the 
micanite tube in slot No. 2, a strip being removed for the 
purpose. It is then brought back through the tube in slot 
No. 1 and threaded alongside the wire already in position. 
This goes on until half the space in the insulating tubes is 


` filled up. 


(g) The remainder of the wire, which had previously been 
roughly coiled up, is then dealt with in the same way until 
al the strips have been removed, and the two insulated 
micanite tubes are completely filled with conductors, In 
order to keep the wires in position at the ends, they are 
taped together as the winding proceeds, so that on the 
wooden end formers being removed the coil will hold up 
without support. In the case of a three-phase winding, these 
end formers are во shaped that the various armature coils 
of the three phases clear each other. When dealing with 
very high voltages, as, for example, 18,500 volts on the 
machines at Paderno, one coil comes out straight, the next 
is turned radially outwards, and the third radially inwards. 
In this way the air space between the coils where they 
project at the ends is never less than 4 in. 


Electric Lifts for the N.E. Railway.—Messrs, R. 
Waygood & Co., Ltd., have secured a contract from the North- 
Eastern Railway Co., for electric passenger lifts at their new offices 
at York, Newcastle and London, as well as for the Station Hotel, 
Hull; there are to be seven lifts in all. 


ELECTRICITY IN NEWSPAPER OFFICES. 


Ox December 31st, 1904, the Brooklyn Daily Eagle started, in its 
new building, the last of its five new sextuple Hoe presses, all 
operated by electricity. These presses have a combined capacity of 
360,000 eight-page papers, or 120,000 24-page papers per hour, cut 
and folded. Each of the presses is driven by a 50-н.Р. main motor 
and a 10-н.р. low-speed motor. The low-speed motors are geared 
to attain the maximum starting pull with the minimum consump- 
tion of power, and to move the press slowly in order not to break 
the web. Three subsidiary motors are attached to each press for 
various purposes. Each press has an ingenious paper-feed, which 
is an innovation in newspaper practice. Lifts are provided from 
the basement, and are entirely automatic. There are six of these 
lifte, all operated from a motor-driven air compressor, 

The presses are controlled on the Kohler system. Attached to 
each press are a number of special switches. On each switch a 
white button is used to put the power on,“ a black button to cut 
it “off,” and a special red button, used in emergencies, stops the 
machinery instantaneously in case of accident. There are also 
several safety buttons used by the pressmen when oiling the bear- 
ings in dangerous places. When any one of these buttons is pressed 
the current is entirely cut off from the motors, and it is impossible 
to start the prese again until this particular button has been 
released. | 

Each piece of machinery in the building is driven or controlled 
by electricity, the total number of motors exceeding 250. All the 
motors are series wound, and 200 of them were installed by the 
Milwankee Electric Co. 

On the ninth floor is the engraving room, and а well equipped 
shop with two lathes and a planing machine. The lathes are driven 
by General Electric motors. The composing room and stereotyping 
department are on the eighth floor. Each of the 30 linotypes in 
thie room has its individual motor. The autoplate machine is 
motor-driven, and controlled by a Cutler-Hammer controller. 
Between the linotype battery and the proof-reading room is a 
Lampson pick-up carrier, driven by a Holzer-Cabot motor. This 


. eatrier distributes proofs and copy automatically. 


y 

The editorial department is on the seventh floor, between which 
and the composing room are six push-button elevators, each carry- 
ing three persons. The elevators are operated by compressed air 
from а 15-н.р. motor. The sixth and fifth floors constitute the Job 
printing department, where there are more than 50 flat-bed and 
other presses, book-binding machines, rolling machines, &c. 

In the basement there are pumps of the standard triple outside 
plunger pocket-type for circulation and fire protection, and for 
the boiler feed, all motor driven. The steam-heating apparatus 
is the only case of steam used in the building. А 5-н.р. motor operates 
a macbine for baling waste paper. The main air compressor is also 
in the basement, and is driven by a 25-H. . Crocker- Wheeler motor. 
Beneath the floor in the basement is а tank built to hold 50 gallons 
of ink; the ink is forced by air pressure to the press fountains, and 
there is an ingenious filtering arrangement which can be cleaned 
without cutting off the ink supply. There is also throughout the 
building а system of piping for distributing two kinds of oil—for 
lubricating purposes and for washing rollers. 

For passengers there are five elevators, all motor driven, and 
electrically controlled on the usual methods. Four are of the Otis 
type, and the fifth was put in by the Marine Engine Machinery 
Co., of Harrison, N.J. There is also a system of lifts for conveying 
paper and stereo plates, worked by air preseure, and pneumatic 
tubes to convey copy from floor to floor as needed. Throughout the 
office are 42 clocks, all indicating precisely the same time. These 
are controlled by a series of electric wires leading from a standard 
clock in a cabinet in the cellar. 

The building is wired for 5,000 incandescent lamps. Current is 
supplied for the entire building from the mains of the Brooklyn 
Edison Co., two separate supplies being provided, at 110 and 220 
volta. 

On the same date as the completion of the Eagle's new methods, 
the entire mechanical and editorial plant of the New York Times 
was moved from Park Row, Manhattan, to the new Times building 
on 42nd Street and Broadway. The Times produced its issue for 
January 2nd from new electrical machinery, and has four Hoe 
octuple presses with & capacity of 192,000 16-page papers per hour, 
and 38 linotypes. Altogether there are, or will be, in the Times 
building, 109 motors, and rather more than 6,000 iucandescent 
lamps. 


BUSINESS NOTES. 


Imports of Foreign Electrical Goods.—So far this 
year a noteworthy increase has taken place in the importation of 
foreign electrical goods and apparatus into this country. The 
returns for March last show a total of no less than £85,728, as 
against £68,630 in the same month a year ago, while for the first 
quarter of the year the imports have reached a value of £242,221, as 
contrasted with £208,060 in the first three months of 1904. 


Change of Address.— The Testing Department of 
the Electrical Btandardising, Testing and Training Institution has 
been moved to the Institution's new premises at Faraday House, 
66—70, Southampton Row, W.C. 
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Catalogues, &c.—MeEssrs. ARTHUR Совт & Co., 277, 
Camberwell New Road, London. Wholesale price list of insulating 
hard or flexible vulcanised fibre for electrical, tramway, and 
general engineering purposes. 

Messrs, E. Reaper & Sons, Lap , 6, New London Street, E. O.— 
Pocket edition of catalogue and price list of high-speed engines for 
direct-coupling to dynamos, blowers, and centrifugal pumps. Con- 
tains general descriptions and illustrations of various types of 
engines, also telegraph codes. 

_ Mmssms. J. Н. Ногмев & Co., Newcastle-on-Tyne. Printed 
list, giving in tsbulated form partiomlats of electrical instal- 
lations which they have carried out in textile mills, particularly in 
Lancashire and Yorkshire. The list is an imposing one, and now 
that textile factories are going more deeply into the question of 
electrification, it should serve as a valuable introduction as showing 
Messrs. Holmes's extensive experience in this class of work. 

Tua Union ELTOTrRIO Co, Lrp. List No. VI. (55 pp.), 
just issued, giving very full particulars, with diagrams, half-tone 
illustrations, weightr, prices, &c, of high-tension apparatus. 
Several new patterns of oil-break switch, embodying improvements 
since the issue of the last list, have been added. Some wiring 
diagrams are included of Union high-tension switches with automatic 
release, also of arrangements of bigh-tension switchboards carried 
out by the company. 

LaBMBYER ELECTRICAL Co., Lrp. Price list of their new 
type of small single-phase motors with slip ring and squirrel 
cage rotors, and fitted with Lahmeyer improved ball bearings. 
Also price list No. 25 devoted to high-tension oil fuses, which are 
largely used in central station work, one station alone having over 
1,100 in use. The company has a standard size up to 12 000 volts 
120 amperes for delivery from stock. 

Тнк NS. Югкствіс Втовлав Co., LTD., Horton Kirby, Kent. 
New catalogue giving full description of the N.S. electric accumu- 
lator for lighting, traction, power station, and train lighting 
use. The illustrations include a section of the cell, the R T. type 
for use in train lighting in conjunction with independent dynamos, 
the О.Т. ignition cell, and a view of the company’s works. 
Tabulated price lists and discharge curves are given. А full 
description of the N.S, battery and the works where it is made 
appeared in the the ErgorRICAL REvIxw for September 25tb, 1903. 

Messrs, Josera ADAMSON & Co, Hyde. A pamphlet showing 
their overwinding switches for electric cranes and hoists; the list is 
intended to be filed with the firm’s electric crane circular No, 4. 

Messrs. WENHAM & Waters, LTD., Paragon Works, Oroydon. 
New illustrated catalogue describing their Paragon “ self-plugging ” 
boxes intended for use with electric conduit wiring systems. 


New Rail Joint.—The accompanying sketch, which 

practically explains itself, shows the construction of a new joint 
devised and patented by Mr. H. Bootb, of 84, Parkside Road, 
Sheffield. The advantages claimed for the device are simplicity 
and strength, while it combines the functions of joint, chair and 
sleeper. Ап increased grip of the head of the rail is claimed, and 
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ordin bearing surface where it is mort needed, 
9 819 0 na the latter, а narrower rail flange may be used. А 
holding-down anchor bolt may be applied, as shown, it desired. 
The joint is applicable to both tramways and railways, and is under- 
going trisl on the Sheffield Corporation tramway system. It is 
impossible to judge of its merits by inspection; nothing but actual 
trial is of value, and it certainly appears to be worth putting to the 


test. 


Ferranti, Ltd.—We are notified that the scheme of re- 
construction has now been carried through, and the new company, 
“u Ferranti, Ltd.,“ was registered on February 27th. The directors 
and principal officials of the new company are ав follows :— 
Directors.—A. W. Tait, chairman (director of Messrs. Bruce Peebles 
and Co., Ltd ) ; Arthur Whittaker; J. M. Henderson (director ot 
Moers Thos. Bolton & Sons, Ltd.) ; В. Z. de Ferranti, M. LB. E., 
M. I. E. H., M. I. C. E. 7 Edi re ne : 1 

. r. —Micbae D. 1 7 1. E. A; M. I. C. E., 
TEES Pom Міо Hamilton, B.Sc., W. Sch.; C. C. Garrard, 
h. D., A.M | f the company will henceforth 


I. E. E. The business of | 
ets the manufacture of switch-gear (with all necessary 
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i peformers, instruments and meters; but in or 
ашы үрт of the customers of the old company, arrange- 
шош have been made for dealing with the maintenance aud repair 


д lied by them. The eminence of the 
of engines and alternators асрро well known; the transformer and 


j itchboard field is r 
1 5 have also been well developed; walle 
the success of the compsny’s alternating and direct current me : 
both at home and abroad has necessitated considerable enlargemen 
of that department, 


New Conduit Fittings.—Quite a number of new 
atterns of fittings for conduit installations have recently bem 
rought out by the Armorduct Manufacturing Co., Ltd., of 6, Far- 

ringdon Avenue, E.C. Amongst these, we have selected for illa 
tration the following :—Fig. 1 shows a distribution box, having two 


Fig. 1.— DISTRIBUTION Box. 


inlets and one to six outlets, these being arranged on the “koock- 
out” principle, so that any number of them may be used аз required, 
without interfering with the watertightness of the box. The porcelain 
interior is fitted with heavy screws, and is designed te obviate the 
necessity of jointing ; the carrying capacity is 25 amperes. The 


Fra. 2.—ToraLLy ENCLOSED WATERTIGHT SWITCH. 


box can be supplied ready tapped as required. Fig. 2 illustrates 
an improved function box containing a high voltage tambler switch, 
which can be wired in the box. A brass cap is screwed on кч 
switch collar and а rabber washer, forced tightly between i 
switch collar and the lid, makes a watertight joint. Tbe 5 
thus totally enclosed, barring the dolly, and makes a very neat jo : 
whether exposed or flush with the surface of the wall. The sm 


fitting can be had with art metal covers for flash mounting in living 


Fig. 3.—JuxctTiox Box FOB CLOSE-JOINT TUBX. 


rooms, the switch being then far less prominent than the TR 
type. Fig. 3 shows а junction box of the Ка 
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forming ап end bushing. Besides the forego ho. 
fittings, a great varias of accessories, is eed к ' 
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The * Vilex " Watertight Bell.— Messrs. Siemens 
Bros. & Oo., Ltd., York Mansion, York Street, Westminster, have 
introduced quite a new departure in watertight bells. Bells made 
up to the nt for working in mines, chemical factories, powder 
mille, &c, have required special devices, such as stuffing boxes or 
diaphragms, for the outside striking mechanism in order to render 
them suitable for their purpose. In the one Messrs. Siemens have 


jast placed on the market these are dispensed with. The whole of 
the mechanism is contained within the gong, the latter being made 
to form an hermetically sealed case, into which the leads enter 
through a staffing box which is not subjected to any movement. 
The bell can be easily fixed in any position by means of the loop at 
the top. From the illustration it will be seen that it is a very neat 
and compact device. 


Are Lamp Tests.— We have received particulars of some 
tosts made at the Westminster Electrical Testing Laboratory, in 
which the Excello" flame arc lamp was pitted against ташу 
open and enclosed arc lamps. The open arc lamp was rated at 10 
amperes, the enclosed lamp at 6 amperes, and the Excello flame arc 
lamp at 8 amperes, with the arc burning horizontally. All three 


lamps were provided with alabastrine globes. The same photo- 
meter, light standard and instruments were used for all the three 
tests. The following are the details of the tests :— 


Open arc. Enclosed arc. Exoello aro. 
Positive carbon ... 18 mm. cored . 13 mm. solid 9 mm. flame 
Negative „ . . 12 „ solid 13 „ „, 8 „ n 
Mean current in amps. 10:8 6:25 87 
: Mean pressure in arc, 
volts "T *. 440 71:6 44˙0 
Mean consumption in 
watts els . 476 485 382 
(Shunt included) 


The candle- power measurements are sbown in the accompanying 
curves, and the mean hemispherical candle-powers were, respec- 


tively :— 
Open arc. Enclosed arc. Exoello arc, 
MH.CP. ... .. 688 338 1,352 
Watts per candle... 0°753 1:435 0:282 


From the above it appears that the watts per mean hemispherical 
candle- power were, in the case of the Excello" arc lamp, but 
37 5 per cent. as much as with the open arc, and 19 65 per cent. as 
much as with the enclosed arc. The experimenters were unable to 
test the Excello" lamp without globes, as its candle-power was 
then higher than they could measure in their photometer room ; but 
they stated that if they аєвощей that the globe absorbed the same 
amount of light as that fitted to the open arc, tbe mean hemi- 
spherical candle-power without globe would work out at about 
2,300 cp. We have inquired as to the mode of measurement of the 


candle-power of the Excello lamp, and are informed that the 
values given for the vertical angles are the mean of several measure- 
ments at different angles in the horizontal plane. The results are 
undoubtedly remarkable. 


Books Received.—Journal of the Institution of Electrical 
Engineers, No. 171, April, 1905, Vol. 34, Part 2. London: B. and 
Е. N. Spon, Ltd. 5s. 

“ Syndicat Professionnel des Usines d'Electricité.“ Annuaire pour 
1905. (10th year.) Paris: The Syndicat, 27, Rue Tronchet, 
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LIGHTING AND POWER NOTES. 


Ashford (Kent).—The Ashford and District Electric 
Supply Oo., Ltd., which has obtained E.L. powers for the district, 
on og to the U.D.C. the oosts of obtaining the E.L. order, viz.. 
£367. | 


Barton.—In view of the objections lodged by the 
R. D. O., the Lancashire Electric Power Co: has decided not to 
proceed with its application fora prov. order for E.L. The Council 
will apply for an order of its own. 


Beckenham.—Our local correspondent states that it is 
now practically settled that the Council will take over the E.L. 
undertaking on the expiration of the lease at the end of the present 
year. The British Insulated Helsby Cables have held the 
lease since the installation of the plant a little over four years 
ago, and up to the present it has not been a very profitable under- 

ing, in fact, it has been notified that it is carried on at a loss so 
far as the sale of energy is concerned. 


Bexhill.—The T.C. has applied for sanction to borrow 
£4,000 for electric lighting purposes. А L. G. B. inquiry was held 
into the matter on 11th inst. 


Brierley Will.—The clerk reported recently that he had 
been in communication with Mr. A. H. Gibbings, who acted as con- 
sulting engineer to two companies, who would be willing to take over 
the Brierley Hill E.L. order; he was prepared to meet the Council 
and place his views before it, the understanding being that the 
Council would not incur any costs in connection with such nego- 
tiations. Mr. Gibbings stated that in the event of the order being 
transferred the Council's outlay in obtaining the order would be 
borne by the company. Mr. Gibbings has been asked to meet the 
Council in committee. 


Bury St. Edmunds,—The Great Eastern Railway Co. is 
to be approached by the Council with the object of providing energy 
for the railway premises at 324. per unit. 


Italy. — A concession has been granted for the 
erection of a plant to utilise the water-power of the River Aterno 
at Raioni for generating electrical energy for lighting and power 
purposes. | 

Dorchester,—Messrs. Enright have approached the T.C., 
stating that they have been approached by а company who would be 
prepared to take over the Council's electrio lighting order, provide the 
entire capital for the undertaking (including an amount to be agreed 
on for free wiring), and to repay to the Council the cost of obtaining 
the order; the installation to be carried out under the company's 
direction, the Council to have special terms for public lighting, and 
to have the option of taking over the undertaking from time to 
3 The town clerk was instructed to reply favourably to the 
etter. 


Dublin.—The expenditure by the Port and Docks Board 

connection with its new electric lighting scheme is estimated at 
between £40,000 and £50,000. It is intended to light the extensive 
area along the North Wall and around the d which is not 
electrically lighted at present, and also to work all the large 
cranes. 


Haydock.—The U.D.C. has asked the Wigan Corporation 
upon what terms it will supply energy in bulk under varying 
conditions. 

Heckmondwike.—We mentioned last week the formal 
opening of the electricity works extensions at Heckmondwike. 
The original scheme was designed by Mr. W. C. O. Hawtayne, con- 
sulting engineer, and equipped with the following plant, uuder the 
supervision of Mr. G. Н. Carter, who was appointed resident elec- 
trical engineer in July,-1901:—T' wo water-tube boilers by Messrs. 
D. Stewart & Oo., of Glasgow, which were rejected, and are the 
subject of litigation ; one Green's economiser of 96 tubes; one steam 
and one electric three-throw pump, each capable of dealing with 
1,500 gallons of water per hour against a pressure of 160 lb. per sq. 
in.; two steam dynamos of 100 Kw. capacity each, the engines being 
made by Messrs. Reavell & Co., Ipswich, and the generators by 
Messrs. John Fowler & Co., Leeds; one balancer booster set, com- 
prising two balancers and two boosters, on one shaft, each 
of 13 xw. capacity. There is а travelling crane capable of 
lifting 6 tons, supplied by Messrs. Oarrick & Ritchie. The switch- 
board was supplied by Messrs. Bertram Thomas, of Manchester, and 
consisted of three parts—positive, neutral and negative. In the 
battery room there was installed а Tudor battery of 270 cells, 
of 250 ampere-hours capacity. The cables and feeders were sup- 
plied and laid by Messrs. W. T. Henley's Telegraph Works Co. 
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London. For street lighting, 10 arc lamps were supplied by Messrs. 
Foote & Milne, of London. Fifty gas lamps were converted into 
electric light posts by Henley’s Co. 

In the beginning of 1902 the Council were called upon to make 
provision for a supply of energy tothe British Electric Traction Co. 
for ita tramways, which ran tbrough the Spen Valley to Dewsbury, 
and from time to time it has been found necessary to add to the 
plant. In 1902 a Babcock & Wilcox boiler and superheater were 

ut down, an ash elevating plant by Messrs. Bennis & Co., and a 
nkine feed water filter. А steam generator of 150 Kw. capacity 
was added in the engine room, the engine being by Messrs. Howden 
and Co, Glasgow, and the generator by Messrs. Dick, Kerr & Co. 
There was also added a steam-driven surface condensing plant with 
Edwards air pump, capable of dealing with 10,000 lb. of steam per 
hour. The tanks and pipe work were supplied by Mesars. Thornton 
and Orebbin, of Bradford, and the cooling tower, which is of the 
forced draught type, was fixed by the Worthington Pump Co., the 
motor for driving the fan being by Messrs. Royce & Co. For tram- 
way purposes, s Highfield reversible booster and a Chloride battery 
were installed. Extensions to the switchboard were made by Messrs. 
Bertram Thomas. Further extensions were also carried out in 1903 
and 1904. These included two Btirling water-tube boilers, а generator 
by Меватв. Dick, Kerr & Co., coupled to a trip on engine 
by Messrs. Howden & Co., Glasgow, a Weiss pump, a further 
generator by Dick, Kerr & Co., and triple-expansion engine by 
Willans, and additions to the switchboard. Besides the 20,467 
8-c.P. lamps connected, 2,271 have been applied for, but have not 
yet been connected, making a total of 22,738. The capacity of the 
plant now is 900 xw. The B.E.T. Co. takes 400 xw. 


Hunstanton.—At a meeting of the U. D. C. on Friday, 
the clerk informed the Council that the E.L. order 1 in 
December next. The matter is to be considered at the May 
meeting. | 

India, —E.I.R.—The company’s ferry steamers Tara and 
Lakshoné are to be lighted by electricity, at а cost of Rs. 20,000. 
^ BikANIR.—Aooording to Indian Engineering, Mr. G. R. Drum- 
шола, the State mechanical and electrical engineer, has drawn up а 
three-phase higli tension scheme for the lighting of the et. 
The contract has been virtually placed but not finally settled. 

MossooRIE.—Ourcontemporary also states that the scheme for 
the electrio lighting апа water supply for this area will be carried 
out practically on the sole responsibility of the 5 
to the Government, U. P. This is hardly fair to the Municipal 
Board, which has to provide the funds and make payments on the 
certificate of the sanitary engineer. Iven its own engineer will be 
subject to the sanitary engineer, and the electrical engineer to the 
Government of India will not, it is said, be referred to under any 
circumstances in the matter. 

dip rs НЫ Lotbiniere is to carry out a scheme for an 
electric light installation for this district. 


Kirkintilloch.— The T.C. has agreed to proceed with the 
work of installing an electric lighting system. The compulsory 
area alone will be touched, and energy for lighting only supplied. 
The estimated cost of the scheme is £2,250. 


Klondike.—From the Canadian Electrical News we 
learn that the Canadian Westinghouse Co., Ltd., of Hamilton, Ont., 
has just entered an order for the equipment of & power house for 
the electrical operation of gold-dredging boats on the Alaskan 
rivers. А -number of American capitalists recently formed the 
Canadian Klondike Mining Co., and after considering various plans, 


it was decided to install a 400-xw. generator, to be driven by а 


600-н.р. Westinghouse-Parsons steam turbine. The dredgers are 
being built, and on these boats will be installed induction motors’ 
aggregating a total of about 500 H.P., and varying in size from 
74 to 100 m.». The power house will be located at Dawson City, 
and the dredgers will operate on the Yukon River and its tributaries. 
Lines for transmitting power will be strang from the station to the 
boats, wherever they may be working. 


Llanelly.— Under an agreement with the South Wales 
Electrical Power Distribution Co. for the transfer of the tramway 
undertaking, the U.D.C. is to have the option of transferring the 
E.L. order or to retain it and take energy in bulk from the com- 
pany. The price to be charged for public lighting is not to exceed 
2d. per unit added to the lowest sum which shall for the time being 
be charged for energy in bulk for like purposes in Wales. Should 
the order be transferred to the company, the Council is to pay for 
a minimum of 50,000 units per annum at 1d. per unit, with an 
additional jd. per unit, if the transforming of the energy is 
carried out by the company. The charge for private lighting is not 
to exceed 5d. per unit, and for power 2d. per unit. | 


London.—Isuixcrow.—On Friday the B.C. decided to 
light the south-west side of Btroud Green Road by arc lamps, 
at an estimated cost of £800. A member, while supporting the 
electric light in preference to incandescent gas, expressed the 
belief that the Islington undertaking was over-capitalised, the 
machinery was out of date, and that the whole station would have 
to be overhauled before апу headway could be made. А long debate 
took place on a recommendation of the Lighting Committee, that six 
mechanical stokers be provided at a total cost, including foundations, 
coal elevator and conveyor, &c., of £4,500. The Committee’s recom- 
mendations were carried. 

LaMBETH.—'l'he B.C. on the 13th inst. considered a letter from 
the B.of T. asking for observations upon an additional system 
proposed by the London Electric Supply Corporation to be adopted 
for the supply of energy. The low pressure mains would be, it was 
stated, separate or concentric cables drawn into suitable ducts, or 


armoured and laid in the ground direct. It was resolved to inform 
the Board, that the В.О. had no observation to offer upon the 
subject. 


Louth.—By 11 votes to 6 the T.C. has adopted the 
E.L. scheme, which was rejected at the March meeting. The 
scheme is estimated to cost £13,010, the suggested plant, &o., 
being:—Two oil engines and piping, £1,950; two 75-xw. dynamos, 
£480; balancer booster with starting switches and connections, 
£350; switchboard, connections, instruments, &., £450: accumu- 
lators and accessories, £1,500; crane, £250; services, £800; mains 
and feeders, £4,000; public lighting, £1,000; fees and expenses, 
£1,100; foundations and silencing pit, £130. 


Lowestoft.— The accounts of the electric lighting for the 
year ending September 30th, 1904, show a gross profit of £2,333, 
and a deficit, after repayment of loans, &c., of £1,471. 


New Zealand.—AvckLAND.—The City Council has 
adopted the report of its Btreets Committee, recommending the 
establishment of an electrical installation in connection with the 
refuse destructor, the works to be planned with a view to future 
extension; that & permanent electrical engineer bo appointed and 
instructed to prepare plans and specifications for such works, with 
an estimate of cost; snd that the authority of the ratepayers be 
obtained in due course for raising the capital required. 

Mr. P. M. Hansen, manager of the Electrio Tramways Co, 
has, upon the decision of the Council to adopt electric 
lighting for the city, offered to supply energy in bulk for the pur- 
pose. In about 28 years’ time the C.O. will acquire the tramways 
poser station. The company have about 700 E. p. available for day 

oad and after 6 p.m. about 1,000 H. p. The offer is being considered 
by the Streets Committee. | 

WELLINGTON.—The chief of the бге brigade, in a recent report 
on the city fires last year, states that there are а number of defective 


. electric light installations, and favours a suggestion put forward 


that an inspector of electric lighting should be appointed, with 
power to enforce the remedying of the defects where necessary. A 
big fire occurred quite recently in the city, and resulted in a loss of 
about £100,000. This was reported to be caused through the fusing 
of an electric light wire, and a local paper states, on the authority 
of an engineer, that wiring work in the city is done in the “ Yankee 
way,” and is very dangerous. 

There seems to be dissatisfaction with the electric light service 
supplied by the local syndicate. The company is said to be willing 
to sell its undertaking for about £150,000. е City Corporation, 
however, values the undertaking at £30,000 or £40,000, and disputes 
the company's monopoly. With a view to testing the whole 
question, the City Corporation is to arrange to supply electric light 
to two or three citizens. The way will then be open for the 
8yndicate to bring а test case before the Court. 


Partick.—The T.C. has agreed to extend the E.L. plant 
at & cost of £9,000. There had been an increase of nearly 80 per 
cent. in the demand for energy, while the profit on the undertaking 
last year was £405. | 


South America.— The question of lighting San Juan 


by electricity is now being considered, and it is expected that 
tenders will shortly be invited. 


South Bank.—The Cleveland and South Durham Elec- 
tric Power Co. has informed the U.D.C. that it intends to lay down 
E.L. cables and mains in the district at the expiration ofa montb. 


Sunderland.—A L. G. B. inquiry was held on the 12th 
inst. into the application by the Corporation for power to borrow 
£15,000 for electric lighting purposes. The town clerk explained 
that the total was made up of the following items:—Building at 
Hylton Road station, £700; tower and pipe works, £850; four 
motor-generators, £5,960; switchboards, £1,380; mains now 
required, £3,700; future extensions, £2,410. The town clerk also 
asked the inspector to take the details of an application to borrow 
£5,500 for a steam alternator at the Hylton Road station. Mr. 
Bnell, the electrical engineer, explained that the generator was 
required, as of the three they had, two were continually running. 


Truro.—The T.C. has arranged to meet Mr. J. A. Purves, 
of Exeter, with regard to the proposed electric lighting scheme, 
and the surveyor has been instructed to inquire respectinz installa- 
tions in towns similar to Truro. 


Warrington.—The T.C. has applied for a loan of £4,150 


for electricity purposes, including the pee of condensing plant, 


four mechanical stokers, pipework, and water softener. 


s 


TRAMWAY AND RAILWAY NOTES. 


Beckenham.—Now that the Council has torn up its 
agreement with the B.E.T. Co., it is felt that a splendid bargain 
has been thrown away. As we have mentioned, Beckenbam was to 
have been paid а sum amounting in the total to about £60,000 for А 
30 years’ leasa of a tramway only one mile and two-thirds in length, 
which only reached half way through Beckenham. Under the 
agreement, the company was entitled to ask for certain modifications 
of the original scheme, and when the Council, at the commence- 
ment of this year, wrote to the company and asked what modifica- 
tions they proposed, it was suddenly discovered that there would 
not be time to complete the line in the period allowed in the agree 
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ment, and the Oouncil was compelled to throw the whole scheme 
over. Very rashly the Beckenham Council decided to promote the 


Bill and also control the line, and it was this fact which gave the 


company the control of the fate of the scheme in the end. But 
this was not all. The company had agreed to pay the cost of the 
Bill (an omnibus Bill embodying several matters spart from tram- 


ways), and the taxed costs reached a total of £4,500. Now an 


agreement has been approved with the company, which allows the 
company to get out of the whole of its previous liabilities, to pay 
only the reasonable costs of the Bill,“ and only of that proportion 
which relates to tramwayr, and to put on а service of motor omni- 
buses in the district which they can take off at the end of a month 
if they find that there is no prospect of motor- buses paying in 
Beckenham. Had the Beckenham Council adopted the same policy 
as that followed in the neighbouring district of Penge, viz., allow 
the company to constract the line, it would have been able to hold 


on to its agreement, and would have taken no risk. F 


` Belginm.—A Royal decree has been issued authorising 
the extension of the Ostend-Blankenberghe line between Ostend 
and Le Coq, and the doubling of the line between Le Coq and 


Blankenberghe. The capital of the tramway company is to be 


increased to £152,000 for tbe purpose of carrying out the works and 


equipping the line for electric traction. This summer the tramway 
will be worked by steam, but next year it will be operated by elec- 
tricity, and the distance between the Ostend-Kursaal and Blanken- 
berghe will be traversed in less than 40 minutes. It is proposed 
later on to extend the line to Heyst, Dumberghe, Knocke and 
Westcapelle, when it would join the line which serves the Ecluse 
and Breskens, in the direction of the island of Walcheren. It will 
be seen that the suggested connection between France and Holland 
—that is, between Dunkirk and Breskens—by means of an electric 
tramway joining the 18 stations along the Belgian coast, is in fair 
way of realisation. 


German High Speed Railways.—In the German 
House of Parliament, on April let, the following remarks were 
made in the course of one of his speeches by the Minister of Rail- 
ways, Mr. Von Budde :— 

^I wish to say distinctly that the attitude of the Prussian Govern- 
ment towards high-speed railway experiments is, and has always 
been, both helpful and friendly throughout. I have myself travelled 
at the speed of 220 km. per hour. A great number of plans are 
now before me, especially the two projects for a line between 
Berlin and Hambarg, one of which is a single line and the other a 
double one. The Wannsee railway has been taken up again. The 
suburban railway to Gross Lichterfelde works admirably, as does 
another line, built on а different system, which. runs from 
Bpindlersfeld to Niederschónweide. The firm has now obtained a 
large order for a purely electric railway, Hamburg—Altona— 
Blankenese. ‘ 

“ The following lines are also under consideration :—One between 
Cologne and Düsseldorf, as communication between these two 
towns is not as quick as their friendly relations require; then one 
from Halle to Leipzic, and last, though by no means least, the Berlin 
urban and suburban line. The Government is busy with an exhaus- 
tive examination of these plans. 

" Electricity has carried the day as regards passenger ітаћо, 
especially on suburban lines and where the traffic requires quick 
handling, but progress is not as quick as the Press would make it, 
and little has yet been done in regard to the application of elec- 
tricity for goods traffic." | 


Glasgow.—At a meeting of the T.C. Mr. Macfarlane 
said that in view of the recent decision of Lord Balfour of Burleigh 
in regard to the tramway running powers to Paisley Oross, the 
Corporation should not proceed with the extension of the lines to 
Barrhead. Ifthey went beyond Speir’s Bridge there would bea 
loss of 3d. per mile. Mr. Alexander, the convener of the Tramways 
Committee, said that when they went into this arbitration, the 
Corporation claimed 4d. as the sum they ought to get. They had 
got 31d., во that they had come out fairly well. Both the past and 
present managers were satisfied that they could run to Paisley at 
3jd. The minutes of the Committee were approved. 


Kirkcaldy.—The Т.О. last week approved a minute of 
the Tramway Committee to the effect that по tramways extension 
at present be made either in the Links district or to Dysart. 


Llanelly.—An agreement has been entered into by the 
U.D.C. for the sale of the tramway undertaking to the South Wales 
Electrical Power Distribution Co., which will repay to the Council 


£1,000, part of the costs of obtaining the order. 


London.— LANBETH.—At the meeting of the B.C. on the 
13th inst., the question of the Norwood trams was finally settled. 
The Southern Tramways Co. reeks Parliamentary powers to electrify 
its lines. The L.C.C. desires to acquire the undertaking, but wants 
the B.C. to contribute £25,000, one-third of the estimated cost of 
street widenings. Mr. Townsend moved that the Council's oppo- 
sition to the company’s Bill be withdrawn. Alderman White, in 
seconding, said it would be absurd to make the ratepayers give 
£25,000 towards the cost of street widenings when the company was 
willing to do all that wus required for nothing. Alderman 
Partington said he supported the motion mainly because the electri- 
fication would be more speedily carried out by the compsny than 
the Т.С.С. Upon a division, the motion was carried by 36 votes 
to 25. A further resolution was carried to the effect that the 
company be bound to observe the L.C.C. rates of pay and hours of 
labour for all employés. In view of the possibility of the com- 
pany’s Bill not passing, Mr, Bristow moved that the £25,000 asked 


for by the L. C. O. for street widenings be granted. This resolution 
was carried by a majority of one. 

Оввлт NORTHERN AND Crry Ramway.—At 7.30 p.m. on the 
18th inst., the current failed on this railway. All the stations were 
plunged into darkness, and the trains stopped running. This con- 
dition of affairs lasted until 10 o'clock, when the lights shone out 
again and traffic was resumed. The mishap caused a great deal of 
inconvenience, as many city workers go north from Moorgate 
Street between 7 and 8 o'clock. The gates of all stations were 
closed, and large crowds collected outside Moorgate Street. 
Fortunately, only one train was in a tunnel when the current 
ceased. This was outside Moorgate Street, and the passengers were 
led through to the platform without any panic. The interruption 
was due to a stoppage in the pipes which supply water from the 
canal to the boilers at the power station in Poole Street, New North 
Road. | 


L.O.O.— Proposals will be submitted by the Highways Committee 
of the L.O.C. immediately after the Easter vacation for the oon- 
struction of the following tramway lines, which have been authorised 
by various Acts from 1900 to 1904 :— i 

From Camberwell Green to the junction of Lordship Lane and 
Orystal Palace Road, and from the termination of the above-named 
line to Forest Hill. 

From Grove Vale to Stuart Road. 

From New Cross Road to High Street, Lewisham. - 

From the terminus of the existing tramways in Trafalgar Road, 
Greenwich, to the Blackwall Tunnel. | 

From Hammersmith Broadway, vid Putney Bridge, to Lower 


Richmond Road. | 


It is proposed, also, that the following existing tramways should 
be reconstructed :— f 

From termination of the tramways, vid High Street, Lewisham, 
to Rushey Green. 

Existing line in Vauxhall Bridge Road. 

Portion of Woolwich and South-East London tramways in Wool- 
wich Road. ö E 

The total length of tramways affected is equivalent to 233 miles 
of new line, and the conduit system will probably be коре 

With reference to the tramways in North London; the Highways 
Committee states that, on the basis of about one-half of the tram- 
ways being reconstructed for the underground conduit system, and 
the remainder for the overhead trolley system, the annual mil 
may be expected to reach 21,024,000 miles, and the profit on work- 
ing, at 5d. a car-mile, to E438, OOO a year. If provision for renewals 
be made at the rate of 1d. per car-mile, а sum of £87,600 will have 
to be deducted from the estimated profit, leaving a balance of 
£350,400. Deducting interest and repayment charges on the exist- 
ing horse debt, £36,000 ; and on reconst.uetion for eleotrical trac- 
tion, £210,500; there remains & balance of £97,900. The above 
figures exclude the question of street widenings, which are estimated 
to cost about £900,000. The adoption of conduit traction on the 
whole of the lines would involve additional capital expenditure of 
about £470,000, adding to the annual capital charges on the cost of 
reconstruction a sum of about £32,250. 


` New Tealand.— WELLNGTON.— The О.С. has adopted 
recommendations of its electrical engineer with regard io the 
extension of the electrical tramways to Island Bay, Brooklyn, and 
Kilbirnie, and will apply for an order authorising the construction 
of these lines. 

The Finance Committee recently submitted the following state- 
ment regarding the first seven months’ working of the tramways :— 
Total receipts to January 31st, £25,130; working expenditure, 
£20,698; interest, £6,169; sinking fund, £1,517; net deficiency, 
£1,146. The sum of £2,108 is placed to revenue for goods in 
stock. 

AUCELAND.—The Finance and Legal Committee of the C.C. 

reported recently that the local auditor had recommended a claim 
on the tramways company for the Council's percentage of the profit 
(£1,700) made in 1902, and on the shm of £5,000 set aside, out of 
the profits in 1903, to depreciation. This was adopted. 
. KaBOoBr.—The B.O., with а view to securing better communication 
with Wellington, has accepted а scheme for the introduction of the 
Lombard-Guerin system of electrical 'buses. The scheme, which 
included the lighting of the borough by electricity, and the 
widening of the main roads, is estimated to cost £24,000. 


Paisley.— Several complaints have been made to the 
T.C. in regard to the inconvenience caused to passengers in con- 
nection with the present stopping place of the Glasgow cars and 
the starting place of the Paisley cars, and it is proposed to hold а 
conference between representatives of the different tramway syatems 
on the subject. 


Partick.— Negotiations have been re-opened with the 
Glasgow T.C. with regard t the lowering of the level of the 
Dumbarton Road to allow of top-covered cars travelling through the 
burgh. 


Pontypridd.—The Council has approached Rhondda 
U.D.C. with regard to through traffic on the electric tramways 
between Hafod and Porth, and on to the Upper Rhondda. 


Poole.—At the meeting of the T.C. on Friday, it was 
decided to apply for a loan of £50,000 for the payment of its 
share of the purchase money of the Poole and District Light Railway. 
A similar sum will also have to be borrowed by Branksome U.D.C., 
and the undertaking will become the joint property of the two 
Councils. 

On Friday last week, the final award was communicated to the 
authorities concerned by Mr. Justice Lawrence. Ho apportioncd 
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the award as follows :—£108,000 in 
Poole undertaking; £4,000 in respect of the other rights to be 
acquired by the Bournemonth Corporation. Of the first-mentioned 
sum, £8,000 is for the value of the rolling stock, plant, &c., which 
will have to be paid for by the Bournemouth Corporation; the 
balance—£100,000—has to be met, in equal proportions, by the 
Poole and Branksome Councils. 


Shanghai— The Municipal Council has decided to 
inquire into the question of overhead wires with a view to ascer- 
taining, for the information of tbe public, that every reasonable 
precaution is being observed for the protection of life in the public 
streets in connection with the electric tramways to be introduced 
there. i 

The Council concurs in the view that the cost of removal of the 
world-famed Siccawei Observatory, if necessitated by the construc- 


tion of а tramway system, should properly be borne in part by the 


Municipalities concerned.— Indian Engineering. 


Snowdonia.—The Light Railway Commissioners, at 
Carnarvon on Baturday, granted the application of the Portmadoo, 
Beddgelert and South Snowdon Railway Оо. for the conversion of 
two sections of their scheme into a light railway. 


Taunton.—A Committee of the T.C. has reported that 
the six months’ period for the experimenting as to the best method 
of roadway for the tram track has nearly expired, and next month 
а report upon the question will be submitted. The tramway com- 
pany has agreed to run small cars, so as to lessen the noise. 


The Paris Metropolitan Railway.—The total receipts - 


of the Paris Metropolitan Railway during 1904, when the average 
length of the track worked was 16 miles, amounted to £826,492, as 
compared with £705,308 in the previous year, when 143 miles were 
in operation. The percentage of working expenses to gross receipts 
has been as follows in the past four years, the figures also showing 
the ntage on including the obligatory payments made to the 
municipal authorities :— | 


Percentage of working expenses 
to gross revenue, 
Including municpal 


Ordinary. payments. 
1901 e i 47:16 79:66 
1902 . 41:48 - 74°04 
1903 ... s <a © 42 64 74 93 
1904 ... ask 41°89 74:18 


The percentage in January and February of the present year was 
$9°18 and 71:59, with the city charges included. The line from 
Courcelles to Ménimoutant, which was partislly opened to traffic 
last October, was entirely thrown open on January 25th. It is 
expected that the city authorities will shortly hand over the 
southern ring line to the company, which will at once proceed with 
the equipment. The line, which will be ready for traffic by the end 
of the year, will bring the total length up to 26 miles, and thus 
complete the first network. As the share capital of £3,000,000 
has now been entirely paid up, the company will then be able to 
issue bonds for dealing with the second network comprised in the 
original scheme. · | 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Telephones.—It is stated in the Sydney 
Daily Telegraph that telephonic communication has been established 
experimentally between Bydney snd Melbourne. In February the 
first connections were made, covering an entire distance of 576 miles, 
and the Postmaster-General had a conversation from Sydney with 
Mr. Jenvey, the Melbourne chief electrician. When the experi- 


mental work has been thoroughly tested, communication will be 
made available to the public. | . 


Bulgarian Telegraphs.—The Standard Vienna cor- 
respondent says that a Bulgarian Commission has been spending 
several weeks there studying the Austrian system of wireless tele- 
graphy, with the view of utilising it throughout Bulgaria, especially 
for military purposes on the frontiers. Toe Bulgarian Government 
are also endeavouring to arrive at an agreement with Austria-Hun- 
gary and Turkey for extending the direct telegraphic communica- 
tion already existing between London and Pesth through Sofia to 
Constantinople. “Buch an agreement would greatly accelerate and 


simplify the dispatch of messages, which at present have to pass 
over several systems." | К. 


Competition—as a Municipality Would Like It.— 
At Bournemouth Council meeting recently, the Telephones Com- 
mittee reported the receipt of a letter from the town clerk of 
Glasgow, asking that a strong representation be made by 
municipalities, with the view of securing that the National Tele- 
расо Oo. shall not be allowed to charge lower tariff rates in places 

which municipalities bave established telephones than the rates 
charged by the company in similar areas where there is no com- 
petition, and asking for this Council's co-operation with the corpora- 
tions owning telephones. The town clerk was instructed to reply, 
stating that the Council did not consider it necessary to take any 
action in the direction indicated. 

We have heard a good deal about the necessity of competition to 
break down monopoly; but the Glasgow Corporation, having 
deliberately entered into competition with the National Telephone 
Co., now seeks to prohibit the latter from hitting back. We have 


of the value of the 


never heard of a more impudent and shameless demand. The 
Corporation would have the company’s hands tied, in order that 
it may safely punch the latter’s head ! Е 


Norwich.—Recently the N.T. Co.’s new central 
exchange was , and a visit of inspection was paid to it, 
the mayor and sheviff and other local dignitaries being present, 
while Sir Cuthbert Quilter, Mr. W. E. L. Gaine and others repre- 
sented the company. There were 3 million calls last year. 


. Telephones in Japan.—Since its introduction into the 
“Island Empire of the East” some 28 years ago, telephony, like 
all other scientific industries, bas made rapid strides, and the 
service now in vogue, althoagh not yet as complete as in England, 
is well on the way to be quite as successful. 

The first line of any length to be completed was between Tokio 
and Atami in 1888, and this was such an um qualified success, that 
telephones afterwards came to be generally used as a mode of 
communication. The next step was when the system was extended 
to Shisnoka, and then to Osaka, both of which lines were quite 


successful. 

Whilst the Imperial Government recognised the usefulness of the 
new means of communication, it was very undecided as to 
whether the business should be left to a private company, or whether 
its development should be carried out by the State; several of the 
officials attached to the Bureau of the Ministry of Communication 
gave the matter serious consideration, and experimented in the 
manufacture of telephones. It was at first thought desirable to 
leave it to & private company, but in 1890 it waseventually decided 
otherwise, and the Government immediately published the Official 
Telephone Regulations, taking over the whole undertaking and 
working it as part of the telegraph enterpriee After having settled 
the question in this way, the Government at once started the work 
of extension, and in December, 1890, services were opened both 
in and between Tokio and Yokohama. ч ЧАР 

For some time afterwards the benefits of the service, as is usual 
with new enterprises, were not appreciated by the public at large; 
but in 1893, when telephone exchanges were also opened in Kobe 
ара Osaka, the service began to commend itself to the merchants 
for use in connection with their business. In 1895 the service was 
patronised to such an extent that over 4,000 applications from 
would-be subscribers were unable to be connected owing to the 
limits of the accommodation, and, moreover, a number of cities 
presented petitions asking that telephone exchanges might be 
opened in their districts. As а result of this, extensive develop- 
ments were resolved on by the Imperial Government, which, with the 
consent of the Diet, drew up a proposal whereby tho sum of 
12,800,000 yen (or in the. English equivalent about £1,280,000) was 
applied towards extending the business during the next seven 
years. In this proposition they contemplated establishing the 
business in Kyoto, Nagoya, Bendai and Kumamoto, and completing 
the communication between these towns The first long-distance 
line was opened in February, 1899, between Tokio and Osaka, and 
included Yokohams and Kyoto. 

To show how the service has progressed since its inauguration, 
the following details and statistics may prove interesting to 


readers :— 


In December, 1890—the commencing year of the Government 
service—there were but two exchange offices and 16 call offices, but 
in 1895 these had been increased to four and 24, while according to 
the most recent returns there are now 31 exchanges and 167 call 
offices. The subscribers in 1890 numbered but 343, which was equal ` 
to two persons in every 10,000; in 1895 the subscribers had advanced 
to 2,853, which equals 14 in every 10,000, whilst they now number 
over 30,000, or one person out of each 133 of the whole population. 
It must also be remembered that at this time there were atill 23,300 
people who had applied to be connected, but the work was not yet 
finished. Turning to the length of the Hon cag’ circuits, in 1890, 
they reached 50 ri (122 miles) with the working lines extending to 
$31 ri (807:64 miles); in 1895, 178 fi (43322 miles) and 2,156 ri 
(5,261:64 miles) and at the last return 1,039 ri (2,535 16 miles) and 
43,845 ri (105,761 8 miles). j 

: With reference to the financial side there was а balance of 2,300 
yen (£230) on the wrong side at the end of the first year's working, 
but this has been the only occasion on which the receipts have 
fallen short of the expenses. The profit on the workingiof the whole 
undertaking now avcrsyes 1,000,000 yen (or £100,000) per annum, 
so tbat the course adop'ed by the Government has met with 
remarkable success. 


The Telegraph Cable Export Trade.—Although there 
was а slight improvement in March, the export trade of this country 
in telegraph cables and apparatus connected therewith is in a 
very quiet condition. The March shipments (£45,598), while 
showing an increase of about £18,000 over the same month a year 
ago, bring up the total for tbe first quarter of the year to only 
£181,335, which contrasts with £243,836 in the corresponding period 
of 1904, and £341,033 in the flret quarter of 1903. 


Wireless Telegraphy.-—Considerable attention is being 
given by the Admiralty to the subject of eatablishing wireless tele- 
graphy on the coast in connection with home defence, says the 
Standard. 16 is sought to secure for the Navy some measure of 
control over all wireless stations, but, so far, no ments have 
been entered into with the Marconi Co. to cede to the Navy in 
peace time the control of apparatu: and stations. Better means of 
communication is needed between ship and shore, and it is also felt 
that a better orgarised system of wireless telegraph communica- 
tion between a fortress and a ship below the horizon ought to be 
under naval control. 
(Continued on page 656.) 
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THE CHURCH STRETTON GAS-DRIVEN ELECTRICITY WORKS. 


' Іт does not often fall to our lot to welcome with open arms 
* our friends the gas enemy " ; but it must be admitted that 
in some of its numerous applications, quite outside its debat- 
able merite as an illuminant, gas possesses certain economic 
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-TEB CHURCH Sraetron Eczorriciry Works. 


advantages—such as, for instance, in the case of the suction 
producer gas plant here described, which, in combination 
with an electrical plant, forms an ideal installation for & 
smal? and purely -residential district. 

The pretty little village of Church Stretton, nestling as it 
does among the Stret- — | 
ton Hills, possesses 
many of the qualifica- 
tions which go to make 
an ideal health resort. 
Та addition to bracing 
air, mountain scenery 
and the indispensable 
golf links, it possesses 
an equally important 
and necessary adjunct 
to civilisation in ite 
modern electricity 
„works. 

The latter is one of 
the few suction-gas 
. driven plante, used for 
public electricity sup- 
ply purposes in this 
conntry, and has.been 
designed and erected 
for the Church Stretton 
Electricity Supply Co. 
by Messrs. Drake and 
Gorham, Ltd. The 
advantages of this type 
of plant in such a situa- 
tion as Church Stretton will be fully apparent from ` our 
illustration, where the presence of a в smoky factory: chimney 
could only be regarded as a blot on the landscape. | 

In thie case also, we are glad to say that the vibration and 


18 in. wide. 
‘Simms-Bosch system of magneto-electric ignition, and with 
self-starters, for filling the cylinders with gas ave a moderate 


exhaust troubles, popularly associated with gas engines, are 
absent, thanks to the care taken in dealing with these 
matters. 

The station buildings form a compact block embracing 
engine, producer and 
battery rooms, a coal 
store and suitable office 
accommodation. 

In the engine room 

are installed two 80- 

3 B.H.P. gas engines, 
я supplied by the 
è National Gas Engine 
Co., Ltd., of Ashton- 
under-Lyne. The 
engines have a nor- 
mal speed of 200 

r. p. m., and are each 

coupled through а 

14-in. belt drive to & 

50-Kw. shunt-wound 
dynamo by Thomas 
Parker, Ltd., Wolverhampton. The engines are pro- 
vided with balanced cranks, and the connecting-rod 


— 


big ends are of the marine type; the fly-wheel ends 


of the crankshafts are carried in outer bearings, 
the fly-wheels being 8 ft. 9 in. in diameter, with belt faces 


80-B. H. p. HiagH-SPEED Gas EmGiNE AND DRAM oO. 


The engines are further provided ‘with the 


ре when Starting up. | 
Fr 
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The two engines are mounted on what is practically a 
floating concrete foundation, The latter, a solid block of 
concrete, rests on a layer of cocoanut fibre, 6 in. thick, which, 
in its turn, rests оп the general concrete foundation of the 
engine house. 

The engine foundation is also surrounded on all sides by a 
similar layer of cocoanut fibre, the floor, 
which is elsewhere tiled, being finished 
off above the trench with thin wood 
planking. By this arrangement all 
engine vibrations are most effectually 
isolated, not only. from surrounding 
property, but also from the station 
buildings themselves. 

Behind each engine, in connection 
with the air inlet valve, is an air-suction 
box containing a straining medium for 
filtering the air drawn into the cylinder. 

Two suction gas producer plants of 
the Dowson type are installed in the 
producer house behind the engine room. 
Our readers are probably familiar with 
the general principle of the suction gas 
producer, which has recently attracted 
so much attention in engineering circles, 
and it will be sufficient to say here that 
each Dowson plant consists of a gas 
generator, surrounded by a water vapor- 
iser, and connected to a scrubber or 
purifier through a water seal in the base 
of the latter. 

The fuel used is anthracite peas, 
the latter being fed into the hopper 
at the top of the gas generator, in 
connection with which also а small 
hand-driven fan is installed for blowing up the fire 
when starting. Тһе steam supply from the vaporiser 
can be varied at will, for altering the composition of the gas 
according to the load on the engine. 

The gas has а calorific value of about 150 B.Th.U. per 
cb. ft., at 0? О and 760 mm. In practice, the fuel consump- 
tion of a good gas engine served with Dowson?gas is less 


VIEW or ENGINE Room, SHOWING GENERATING PLANT. 


than 1 Ib. of anthracite peas per B.H.P.-hour, and only about 
10 per cent. of the heat energy of the fuel is lost in the 
process of making a cheap engine gas. 

The scrubber consists merely of a chamber contain- 
ing small coke, with a water sprinkler arranged in 
the top; the water trickling down through the coke, 


cools and cleans the gas in its passage up to the engine 
supply pipe. 

Once the requisite quality of gas is obtained and the 
engine started by means of the hand starter, the gas 
production is maintained at exactly the requisite rate, 
through the suction exercised by the engine. 


D.P. “Sration” ТҮРЕ BATTERY. 


An indirect advantage arising from this system of work- 
ing, is that the generator works under a negative pressure 
once the engine is started, and the liability of gas leakage is 
consequently avoided. 

The other advantages of the suction producer plant, due 
to its dispensing with the steam boilers and gas holders, used 
in pressure gas plants, and also owing to the small labour 
attached to its use, 
are too well known 
to need a_ lengthy 
reference. 

In the producer 
house there are also 
installed two large 
cooling-water tanks 
for the cylinder water- 
jackets, and beneath 
a portion of the floor, 
are special silencers 
designed by Messrs. 
Drake & Gorham, con- 
sisting of acombination 
of the ordinary cast- 
iron expansion box with 
a gravel silencer, and 
having vertical exhaust 
pipes with outlets above 
the buiiding connected 
to them. 

Returning to the 
electrical equipment, 
the Parker dynamos 
are of the four-pole 
type, mounted on ad- 
justable bedplates ; the 
armatures are of the 
slot-bar wound type, 
and the commutators 
are provided with car- 
bon brushes. Each 
machine is constructed for an output of 120 amperes at 
400—420 volts, with a speed of 800 r.p.m. 

A battery of the D.P. Station type, consisting of 280 glass 
cells arranged in tiers, is installed in the battery room; 115 
cells being on each side of the three-wire system on which the 
town distribution is carried out. "This battery is capable of 
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supplying 220 16-c.P. lamps for nine hours without aid 


from the dynamos. 
The connections to the buttery are on a somewhat novel 


The switchboard was designed and erected by Messrs. 
Drake & Gorham, it contains the necessary switch panels for 
controlling the two generators, outgoing feeders, positive 
and negative batteries and motor-generator, the battery 
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plan, which was, we believe, originated by Messrs. Drake and 
Gorham. 

Instead of the usual motor-driven boosters run in series 
with the dynamo, for charging the battery, the cells are 
connected in parallel with the 420-volt machines, regulating 
switches being provided for cutting the centre celle in and 
ont. The 420-volt supply current will charge a certain 
number of cells, the exact number depending on the state of 
charge of the battery. The remaining cells are charged by 


the motor-generators. By this means the battery, although 


always kept in circuit with the feeders, can still becharged with- 
out interfering in any way with the steadiness of the rupply. 
lating switches are combined the 


With the battery 98 
shunt regulating switches of the motor- generators. The 
object of this combination is to keep the metor- generator 


current oonstant as the cells are cut in or out of circuit, the 
resistance in the shunt winding being increased, in propor- 
tion, as the number of cells to be charged is decreased, and 
vice versa. 

The motor-generator was also supplied by Messrs. Thomas 
Parker, Ltd., and consists of a 420-volt motor, with a 
charging dynamo coupled to either end ; each dynamo has 
an output of 85 amperes, at pressures up to 110 volta, the 
apeed of the combined set being 1,400 r.p.m. 


charging switchgear being arranged in the centre of the board. 

Jn order to facilitate the balancing of the load on the 
station, several local circuite supplying consumers in the 
immediate vicinity of the station are arranged on the two- 
wire system, and by means of the double-pole change-over 
awitches on the switchboard, these circuits can, at the discre- 
tion of thestation engineer, be switched in on to either side of 
the three-wire network, so that the usual balancer losses are 
avoided. | | 

The distribution is effected by means of four concentric 
feeders. The cables are of the paper-insulated lead-covered 
armoured type, laid direct. Three-core distributors are used, 
the service cables being twin or three-core according to the 
number of lights to be connected, and the network can be 
interconnected or disconnected at various points as desired. 
The sub-contractors for the cable work were the Western 
Electric Co. 

The station plant is capable of dealing with 6,000 8-0. p. 
lights, allowing for 3,000 being lighted at the same time, and 
we understand that the supply, which is at the rate of 6d. 
per unit, is meeting with considerable success, It may also 
be of interest to note that there is a competitor in the local 
gas company, which supplies the rival illaminant at the rate 
of 58. per thousand cb. ft. Before closing this short descrip- 
tion of a more than usually interesting plant, we should 
specially comment on the compact and cleanly arrangement 
of the latter, as also on the facility with which it can be 
started up. This well-known and valuable characteristic of 
the suction gas producer was demonstrated to.us at the time 
of our visit through the courtesy of the engineer-in-charge, 
Mr. G. Payne. | Е | 

The fuel used—anthracite peas—costs 19s. per ton at 
the generating station, and we gather that the fuel cost per 
unit sold amounts to 41d. The plant is, of course, as yet 
lightly loaded, the lamp connections to date numbering 1,053. 

In conclusion, we have to acknowledge our indebtedness to 
Messrs. Drake & Gorham, Ltd., for tbe facilities afforded 
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Dowson BucTIoN-PRODUOBR PLANT. 


to us for the preparation of this article, bearing, as it does, on 
а type of plant which is likely to occupy а prominent place 
in the lighting installations of our smaller townships and 


Villages. 
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REVIEWS. 


Having said so much, we may proceed to the more 
gracious task of praise. Mr. Wright has collected together, 


jo муы | " ; m and on the whole arranged well, in a very small compass, 
Electric Furnaces and Their Industrial Applications. By : ^ roy я 
v. Мант, London: Archibald Constable & Co. any amount of scattered information bearing on all the varied 


1904. Price 8g. 6d. net. 


If the multiplication of books be any indi- 

cation of interest in a subject, then,there 
appears to be—shall we call it a “ boom“? 
—in electrometallurgy just now, at least 
in England. We have recently reviewed in 
these columns the English edition of Moissan's 
* Electric Furnace"; there was published 
not long ago а new English edition of 
Borchers's“ Electric Smelting and Refining“; 
апа now we have the book before us which 
may be looked upon as the practical. sequel 
to Moissan's famous treatise. Truly 
England, to use а now classic phrase, is at 
last waking- up“! 
The present little volume has, like most 
things in this world, both merits and 
faults; possibly the former preponderate. 
We will get over the unpleasant part of 
the business quickly, and speak first of the 
faults. In a word, the book is too much of 
a compilation there are too many inverted 
commas about—and if the author has 
digested all that he has read and knows, 
and doubtless he has, his presentation of 
the subject does not possess that unity which 
filtration through the individual personality 
of, an author's brain should give to a book 
of this kind before it can be a complete 
success. We find, for example, too many 
descriptions of impossible inventions which, 
on the face of them, have evidently never 
seen more light than they can get in the 
Patent Office, and are certainly not in actual 
use. It is of the utmost importance to use 
the severest possible discrimination when 
writing a book descriptive of some phase 
of engineering, and no process or apparatus 
should be'described unless it is of historical 
importance, is in actual practical or at least 
experimental use, or in the view of the writer, 
presents some real novelty of value. 


uses to which the electric furnace has been put. We feel 
sure that this book will prove extremely useful to the up-to- 
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date metallurgist who 
is anxious to discover 
what is being done 
on the most modern 
side of his art, and 
to act accordingly, as 
well.as to the enter- 
prising electrical engi- 
neer desirous of en- 
larging the sphere of 
influence of his special 
product, the electric 
current, 

The descriptive sec- 
tions of the book are 
very clearly written, 
and quite easy to 
follow and appreciate. 
Unfortunately, we can- 
not say the same of 
the illustrations; in 
some of these the 
lettering is so in- 
distinct as to be quite 
illegible, although, of 
course, that is not the 
fault of the author. 
More illustrations 
might have been added 
with! advantage; for 
example, surely des- 


Сновон STRETTON: SWITCHBOARD AND MoTOR-GENEBATOR. criptions. of important 
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ateel-furnaces like the Keller or Kjellin — to quote stray 
instanoegs—should have been accompanied by illustrations. 
The book has not been carefully revised ; there are several 
glaring errors in the text, and we have noticed some omis- 
sions from the index. An index is more or less useless 
unless absolutely complete. 

The introductory chapter is mainly historical and general, 


and it contains a very good section on Classification, which 


would, резаро have been more in place on р. 1. "There 

follow chapters on arc-furnaces and resistance-furnaces, the 
latter monopolised chiefly by the very important Acheson 
group of furnaces, in which are made carborundum, siloxi- 
con (a valuable refractory substance that has not yet at- 
tracted the attention it deserves), and, above all, artificial 
graphite. Incidentally we are told that the Taylor furnaces 
at Penn Yan, for the manufacture of carbon bisulphide, 
are tbe largest electric furnaces in use in the world; 
they are 41 ft. in height, 46 ft. in diameter. Sec- 
tion IV. is monepolised by calcium carbide, about 
which so much has been said that there ів 
very little new to draw attention to here. Subsequent 
chapters deal with the manufacture of phosphorus and glass, 
although we are not informed to what extent the latter very 
interesting application has come into actual use. In the 
chapter on “ Electrolytic Furnace Processes," the manufacture 
of aluminium and thealkali metals is described, and the section 
is brought up to date by an account of the Swinburne- 
Ashcroft process. We find here, however, little that bas not 


appeared elsewhere, althongh it is, no doubt, handy to have 


all sach information collected together in a form convenient 
for reference. The section on laboratary furnaces, compiled 
chiefly from the writings of Hutton, Howe, Moissan and 
others, will be found decidedly useful, and should stimulate 
the use of the electric furnace as an instrument of research. 
The treatment of the important question of efficiency is 
somewhat meagre; it is chiefly based on papers read by 
Prof. Richards and Mr. Fitzgerald before the American 
Electrochemical (which the author persistently spells 
incorrectly) Society, and that of M. Gin before the Bunsen 


Gesellechaft (which, in one place, is styled the Electro- 


Chemical Society of Cologne!). The chapter is not very 
satisfying or usefulas it stands. Mr. Wright would have 
done well to expand it and treat the whole subject in a really 
comprehensive manner. 

The production of iron and steel in the electric furnace 
is now attracting so much attention that the chapter on 
this subject is sure to be read with interest. It is a pity 
that the very exhaustive and valuable report of the Com- 
mission reoently sent to Europe by the Canadian Govern- 


ment was not published before Mr. Wright’s book, so that. 


he could have embodied some of the results and opinions of 
the Commission. | 
tions estimated by the Commission are considerably more 
favourable to electric- smelting than those Mr. Wright was 
justified in quoting. For example, the author (following 
Mr. Keller's paper before the Iron and Steel Institute) gives 


£8 12s. ав the probable cost of production of 1 ton of steel 


by the Kjellin method, whereas this has now been reduced 
to £7 2s. Again, the energy required per ton of steel by 


the Keller process is given by Mr. Wright as 3,800 H. .- 


hours (that was in 1901). Mr. C. E. Brown, the electrical 
engineer to the Commission, found the consumption to be 
only 1,095 H. P.-hours— thus rapidly is electric smelting 


developing its commercial possibilities. .There seems to be . 


not the shadow of a doubt in the minds of those who 
have made a study of the subject as to the future 
of electric smelting in its application to the highest grades 
of steel. Steel equal in all respects to the best 
Sheffield crucible steel can be produced by the Kjellin, 
Héroult, or Keller processes, reports Mr. Harbord, 
“at a cost considerably less than the cost of producing a 
high-class crucible steel.“ The case of structural steel is 
different, because the manufacture of that would involve 
successful competition with processes brought to the pitch of 
perfection which those of Siemens and Bessemer have now 
reached. As regards pig-iron, the question merely resolves 
itself into one of comparative costs of water-power and fuel. 
With electric energy costing about 42s. per E.H.P.-year, and 
coke at 29s. per ton, the electric furnace can hope to com- 
pete with the blast furnace, and Dr. Haanel tells us that at 


Some of the costs and energy consump- 


places like Chate Falls and other localities in Ontario and 
Quebec there are sound reasons for believing that the electric 
smelting of pig-iron will actually establish itself as an 
industry. In the meantime, books like Mr. Wright’s serve 
the useful purpose of reminding people of what remarkable 
things the electric furnace has actually accomplished in the 
short time that has passed since its introduction as a com- 
mercial apparatus, and this will the more easily allow them 
to imagine the wonderful possibilities which the future has 
yet in Btore for it. | 


Petrol Motors and Molor-Cars. A handbook for Engineers, 
Designers and Draughtsmen. Ву T. HYLER WHITE, 
A.M.I.M.E. London: Longmans, Green & Co, 4а. 6d. 
net. 


* Although many works," remarks the author in his 
preface, “ exist on the subject of internal combustion engines 
which contain practically all that is known about them, it 
is thought that there is no book written entirely from the 
designer's point of view." His object has consequently 
been to provide designers and draughtsmen with reliable 
formule and information in a readily accessible form. In 
the first part the petrol motor and its various componente 
and acceszories are dealt with ; while there will be many 
who disagree with the author's views on the question of 
horizontal or vertical engines for automobile use, he gives & 
good deal of useful information with regard to the subject of 
cylinder design, valves, carburetters, ignition, &c. At the 
same time we are rather afraid that the designer of motor- 
cars who takes up the work will not find it altogether 
answer all his requirements. Say, for instance, that informa- 
tion as to the design and dimensions of а small centrifugal 
governor is required, one would naturally expect to find this 
in Mr. Hyler White's book ; but the author confines himself 
to the statement that “the actual design of the governor 
may be left to individual judgement.” Other subjects 
which are conspicuous by their absence, and which we 
consider should certainly find a place in a work of this kind, 


relate to methods of timing the ignition, the diameters of 


inlet and exhaust pipes, and the correct form of cams for 
operating the valves, while a method of testing the horse- 
power of petrol motors might with advantage have been 
included. A similar remark may be made with regard 
to the second part of the work; that is to say, while the 
information given is exceedingly useful and practical so far 
as it goes, it is not sufficiently wide in ite scope to thoroughly 
meet the object the author had in view. The subject of 
gear wheels is exhaustively treated, but when it comes to the 
question of designing а change-speed gear, we think the 
reader would have been greatly assisted һай the dimensions 
of the.parts оѓ а gear box of any standard car been given. 
Seeing that the author himself states that driving chains of 
the block type are not now much employed, it is difficult to see 
why so much space should have been devoted to the formula 
for designing block chains. We believe, too, that some of 
the dimensions of chains given are not strictly correct— 
that is to say, they relate to chains of a certain pitch, and 
not to chains in general. Ball bearings, brakes, carriage 
springs, all come in for brief treatment, but in this section 
we note the omission of any information as to designing 
steering and differential gears and axles. The book extends 
to about 180 pages, and of these no less than a third is 
devoted to an appendix, in which are given a series of tables. 
As these, however, are mostly to be found in any engineer’s 
pocket-book, we think that they might well have been 
omitted, and the space utilised for some formule with 
regard to.the design of the parts to which we have drawn 
attention. The author’s views are not in some cases in 
accord with what may be termed the present fashion in 
motor-car design ; but whatever may be the ultimate outcome 
of the horizontal and vertical engine question, or even that 
of chain and chainless transmission, we hardly think that 
the belt drive will ever again become popular. == 
Taking Mr. Hyler White's book as a whole, while it does 
not cover the subject so thoroughly as we had expected, we 
can commend it as containing much that will be found useful 
by motor-car designers, 
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Chemical Stats and Dynamics, Including the Theories of 


Chemical Change, Catalysis and Explosions. 
MELLOR, D.Sc., B.Sc. 
1904. Price 7s. 6d. 


This is the third volume to be published of the Text- 
Books of Physical Chemistry,” which the publishers are now 
issuing under the general editorship of Sir William Ramsay. 
It is a volume of 500 odd pages, divided into 14 chapters, 
the subjects dealt with being, according to the table of 
contents, homogeneous chemical reactions, homogeneous 
side reactions, homogeneous opposing reactions, homo- 
geneous consecutive reactions, the beginning of а 
chemical reaction, heterogeneous reactions, equilibrium 
and dissociation, electrolytic dissociation, catalysis and 
theory of chemical change, fermentation, the influence 
of temperature on chemical reactions, the influence of 
pressure on chemical reactions and explosions. It will be 
seen that with the exception of the chapter treating of 
electrolytic dissociation, the contents of the present volume 
lie somewhat outside our purview, except in so far as the 
general phenomena of physical chemistry have an electrical 
aspect; and the chapter in question appears a trifle 
unexpectedly in Dr. Mellor’s book, in view of the recent 
volume devoted to electro-chemistry, the appearance of 
which has already been noticed in the ELECTRICAL REVIEW. 
As a whole the volume is a most satisfactory one, the 
various theories, or hypotheses, with which the atmosphere 
of theoretical chemistry is well-nigh saturated being pre- 
sented in a distinctly lucid fashion ; and so the student can 
make his choice among them—if, indeed, he were not better 
advised to wait patiently until the masters have made up 
their minds. Dr. Mellor has an easy and pleasant way of 
writing, which makes his meaning quickly apparent, and 
thus he materially assists; the reader to struggle with the 
complexities of the subject. We wish, however, the author 
would not adopt the unpleasant habit of converting the 
names of chemical elements into adjectives, 


By J. W. 
London: Longmans, Green & Co. 


TELEGRAPH AND TELEPHONE NOTES: 


(Continued from page 650.) 
Telegraphic Interruptions and Repairs :— 
CABLES, : 


IRTERRUPTSD, REPAIRED, 
Trinidad-Demerara (No. 1) ..  .. „Aug. 26, 1901 .. zs 
Dominica- Martinique. ee oe өө oe May 7, 1909 oe m 
Bt. Lucia-Martinigae .. ee ee ee ee 
Cayenne-Pinheiro ..  .. 
Reissa-Issa (X emen) Camaran өө ee oe . 
Tarifa-Tapgler .. - T А „ Jan, 18, 1904 ., эс 
Vladivostok-N ee ee ee Feb, 9, 1904 ee eo 
Closed { Port Arthur-Ch fa eo oe oe ве Маг. 9, 1904 ee ee 
Jamaics-Colon . Jan. 5, 195 o 


Martinique-Paramaribo .. .. . April 2, 19 
Medan Olehleh ee oe ee we 9 0 ee April 8, 1905 oe April 14 
Pernambuco-Para s. is „ә ps .. April 6, 1905 „› 
Maranham-Ceara. . ee е ео oe ee April 6, 1905 .. i» 


LANDLINES, 
Puerto-Barrios on ee ee ee ee ee July 28, 1902 ee ee 
Kertch-Soutehoum oe ee oe ee . Sept. 27, 1904 .. 8 
Bbamo route beyond Tali .. TP „„ Jan, 16, 1905 .. Же 
Newfoundland—all places in the interior .. Feb. 10, 1905 


The Telephone Agreement.—In a report on this 
subject the L. C. C. Parliamentary Committee has expressed its 
regret that, having regard to the representations made by the 
Council and other authorities, opportunity bas not been taken to 
revise the scale of charges contained in the London agreement of 
1901, particularly as the rate fixed for unlimited user in the pro- 
vinces is from £5 to £10, as compared with a rate of £17 for the 
London area. The Committee recommends that the maximum rate 
fixed by the agreement of 1901 between the Postmaster-General 
and the National Telephone Co. should be reduced ; that Clause 4 (1) 
of the new agreement be amended so as to make it clear that no 
addition shall be made to the value of items other than “ plant" of 
the company's undertaking in respect of compulsory purchase; and 
that the Committee be authorised to endeavour to obtain such 
further modifications of the proposed terms of purchase as may bo 


desirable. 
(aE SEE ññ;?;m 


«Mercury Hammer" iu Air Pumps.—At a recent 
meeting of the Société Francaise de Physique, M. Berlemont 
described a simple arrangement which he has adopted in mercury air 
pumps to prevent the constant breakage of the glass tubes by the 
hammering impact of the liquid when the vacuum becomes suffi- 
ciently high. At the spot where the blow is usually felt, he inserts 
a piece of platinum tube, about 8 in. long, fusing it to the glass 
tubes of the apparatus at vither end. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—The Municipal Authorities of Görz are about 
to invite tenders for the construction of about 5j kilometres of 
electric tramways in the town. 


Austria.—Tenders are about to be invited by the 
Municipal Authorities of De baut-les-Lienz (Tyrol) for the establish- 
ment of a central electric lighting station in the town. 


Bolton.—April 27th. Stores for the electricity depart- 
ment. See “Official Notices” April 14th. 


Bournemouth.—April 29th. Feeder cables, troughing, 
excavation, &c., for the Christchurch tramways extension; also 11 


electric cars. Bee “Offcial Notices” April 14th. 


Cork,—The Cork Electric Tramways & Lighting Co. 
invites tenders for whitewood casing and capping. 


Dablin.—May 15th. The Dublin Port and Docks Board 
is prepared to receive tenders for an electric generating station. 
Apply to Mr. Jobn P. Griffith, M.Inst.C.E., East Wall, Dublin, for 
specifications &oc., (deposit £5). 


Edinburgh.—May 8th. Water-tube boilers for the elec- 
tricity works, See Official Notices” April 14th. 


France.—May 14th. Tenders are being invited until 
May 14th, by the municipal authorities of Dax (Landes) for the 
concession for the electric lighting of the town during a period of 
35 years. Tenders are to be sent to La Mairie de Dax (Landes), 
whence particulars can be obtained. 


France.—May 15th. The Governor General of French 


West Africa, at Dakar (Senegal), is inviting tenders for the establish- 
ment of a central electricity station in the town, and for the 
construction of an electric tramway. | 


Fulham.—April 26th. Condenser piping ; steel roof 
and bunker work; coal conveying apparatus for the Electricity 
Department. Bee Official Notices April 14th. 


Govan.— April 25th. Stores for the electricity depart- 
ment. See Official Notices" April 14th. 


Johannesburg.— April 27th.: Switchboards and auces- 
sories for the new direct and alternating current power station. Bee 
" Official Notices " March 31st. 


Johannesburg.—May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic ladaers, motor tower wagon, 
Bee “ Official Notices” March 17th. 


Lower Bebington.—April 24th. The U.D.O. invites 
tenders for the electric installation for Fire Brigade Alarm in New 


Ferry. Surveyor, Public Offices. 


Portsmouth.— May ist. Tramway stores for the 
Corporatien. See " Official Notices” April 14th. 


Rosario,—July 31st. The Review of the River Plate 
says that one of the alterations in the new electric tramways 
specification is the date for sending in tenders, which is now to be 
July 31st. 


Stockport.—April 26th. Опе 500-kw. steam-driven 
generator. See “Official Notices” April 7th. 


Wallasey.—April 27th. Stores for the electricity depart- 
ment. See Official Notices April 14th. 


Wimbledon.—April 28th.  1,000-kw. steam-driven 
turbo-alternator with condensing plant, switchgear and pipework. 
Bee “Official Notices " April 7th. 


OLOSED. 


Lanarkshire.—Messrs. Thermit, Ltd., have obtained ie 
contract for welding rails on the Lanarkshire Tramway C0. 
extension to Larkhall. 


Lancaster.—The T.C. has accepted the tender of the 
British Westinghouse Electric & Manufacturing Co., Ltd., for the 
supply of two tramcars. i А 


Lowestoft.—The T.C. has accepted the tender of Messrs. 
Babcock & Wilcox, Ltd., for the supply of a boiler with super 


heater for the Electricity Works, at £1,337, and that of Meters. 


Dennis & Oo., for cables, 
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Peterborough.— The T.C. has accepted the tender of 
Mesers. Lee & Hunt, of Nottingham, for the supply of workshop 
tools for the Electricity Works, at £266 4s. 


Stoke Newington.—The B.C. has received the following 
tenders :— 

Sub-Station Plant.—Twenty-two tenders, the six lowest being :— 
General Electric Co., Ltd., £1,924 14s.; Frank Suter & Oo., Ltd., 
£1,996 ; Fuller, Wenström, Ltd., £2,039 ; British Thomson-Houston 
Co., Ltd., £2,069; Bruce Peebles & Oo., Ltd. (accepted), £2,086 ; 
British Thomson-Houston Co., Ltd. (alternative), £2,121. 

Switchboards.—Nineteen tenders, the five lowest being :— 
Ferranti, Ltd. (accepted with additions involving the increase of 
the tender to £1,070 10s. Similar additions would be necessary to 
ihe other schemes and tenders), £947 10s.; Electrical Trades 
Supply, Ltd., £1,002 3s. ; Crompton & Oo., Ltd., £1,008; Foxcroft 
and Duncan, £1,034 10r.; Nalder Bros. & Thompson, £1,128 10. 

Storage Battery.—Twelve tenders, the lowest (the Electrical 
Power Storage Co., at £998 10s., with £68 for annual maintenance), 
being accepted. 

Cables.—Nine tenders, the lowest (W. T. Henley’s Telegraph 
Works Co., Ltd., at £10,133 14s. 7d., and maintenance 14 per cent. 
per annum for four years after the first year, maintenance during 
the first year being free), being accepted. | 


Sunderland.—The Т.С. on 12th inst. adopted the 
Electricity Committee's recommendation that the tender of the 
Phonix o Manufacturing Co. be accepted for motor- 
generators; also that, subject to the sanction of the L.G.B. being 
obtsined for leave to borrow the requisite amount, the tender of the 
Electrical Oo., of London, be accepted for the supply of a steam 
alternator for Hylton Road station; and that the tender of the 
Vacuum Oil Co., Ltd., for oils for 12 months be accepted. 


Yarmouth.—The T.C. has accepted the following 
tenders in connection with the extension of plant at the Electricity 


Works :— 
Messrs. Willans & Robinson, Mather & Platt álternator £92,858 
Messrs. Babcock & Wilcox, Ltd., boiler ..  .. .. 1,500 


Messrs. G. & J. Weir, Ltd., condensing plant  .. . 1,400 
British Insulated & Helsby Cables, Ltd., cables .. è 912 


— 


FORTHOOMING EVENTS. 


Thursday, April 27th.—At 7.90. Leeds Association of Engineers. Discussion. 
At 8 p.m, Institution of Electrical Engineers. Discussion of Mr. B. J. 
Arnold's address to the Joint Meeting at St. Louis “ On the 
Problenf of the Alternate-Current Motor Applied to Traction.” 
Mr. F. Crecdy “ The Alternate-Current Series Motor.“ 


Saturday, April 29th.—Association of Engineers-in-Charge. Bohemian Concert, 
Monday, May lst.—At7.80. Society of Engineers. Meeting. | 


— 


THE POWER ABSORBED BY AIR PUMPS. 


AIB pumps and, indeed, condensing plant generally, receive far too 
little attention. Some consideration has been directed to the 
question by the demands of the steam turbine for better vacuum. 
High vacua have been condemned as requiring too much power to 
obtain them as compared with lower ‘vacua, but this can only be 
geriously the case when the amount of air to be disposed of is unduly 
increased by excessive air leakage. An air pump of large size re- 
quires no more power to drive it than does а small pump, save only 
as regards itg own friction. When working on an idle condenser, 
that is, one into which no further air or vapour is admitted, the air 

ump soon arrives at a point where no power is absorbed except by 
friction. The action of an air pump may be studied in this respect. 
Assuming the ordinary type, all the space between the bucket 
and the delivery valve is filled with water. When the bucket 
descends there is therefore generated above it and below the 
delivery valve a vacuum which is as perfect as it can be made in 
the presence of the water, which will fill the vacuum space with 


vapour at such & pressure as corresponds with the temperature of 


the water. If the bucket begins to return, it does not compress 
this vapour as might casually be expected, for, as soon as the space 
is reduced in volume, the vapour, if compressed, will become 
hotter than the water and will condense without change of pres- 


sure. This vacuum existing above the bueket, however, the 


bueket, continuing to descend, pushes the air and vapour in the 
condenser into a smaller volume, and their pressure being raised, a 
portion is compelled to pass through the valve of the bucket, so 
that the pressure on the two sides of the bucket is equalised. When 
now the bucket makes an upstroke there is both air and vapour 
present to suffer compression, and though the vapour may disappear 
by condensation into the water seal, the air will be compressed until 
its volume is small and its pressure is equal to that of the atmosphere. 
It will then commence to escape through the delivery valve, and the 
whole of it will escape because the water seal on the top of the 
bucket is filling all the clearance space. The bucket at this point 
has on one face the condenser pressure, and on the other the pressure 
of the atmosphere. If } be assumed that the pump has a stroke of 


one foot and the air occupies a length of half-an-inch of the pump 


barrel at the moment when discharge commences, then the wor 
absorbed by the pump will be equal to that which would be 


given out by au air motor admitting air for half-an-inch of 
the stroke of a piston of the given diameter, and expanding 
24 times. Owing to the presence of so much water, the expan- 
sion may probably, with close approximation to accuracy, be 
assumed to be isothermal, so that the mean pressure would be 


p=PX } + hyp. torn, where в is the ratio of expansion'or 24 


їп the assumed instance, and р is the initial pressure, or for air pumps 
147 lb.; p = mean pressure throughout the stroke. Obviously 
where в is large, as it always should be, the value of » becomes very 

trifling. The net pressure against the pump bucket is, of course, 
less, being p — y, where y is the pressure in the, condenser. In 
good tight work the ratio of the bucket stroke performed against the 
atmospheric pressure should be very little. It is lengthened some- 

what byithe amount of water to be discharged, especially in the case of 
jet condensers, but with surface condensers the water is emall in 

quantity, and the air is simply that which gets in by leakage. This 
ought to be ni? at high pressure glands, for they rarely have less 
than atmospheric pressure on the steam side. Low pressure glands 
are always cool, and should be fitted with fibrous packing and not 

wholly with metallic packing. Then if all vacuous pipes and 
vessels are well painted and all pipe joints made with good soft 
rubber rings there should be no leakage, and the air pump duty: 
will be minimised and the power it absorbs will be simply that due 

to friction. 

The use of a collecting jet of steam and a supplementary 
condenser to compel the flow of air from a high vacuum con- 
denser into an air pump enables a small pump to do what an 
otherwise large pump would alone perform, and the supplementary 
jet enables pump friction to be reduced correspondingly with 
reduction of the pump diameter. But the supplementary jet will 
not reduce the amount of work to be done in impelling the air into 
the atmosphere. This work will always be the same, whatever the 
siz3 of pump, for it will remain always a function of the volume or 
weight of air to be expelled, and no internal collecting jet can 
affect this quantity. | 

Within reason, therefore, there is no serious loss from large 
pumps as such, but there always is the danger that the good vacuum 
that can be pumped up by а large pump may lead to а neglect of 
leaks that would render their presence more obvious were the air 
pump smaller. : 

Thus it is that the test of а good vacuum ís not so much the 
reading of the vacuum gauge as the length of time the vacuum will 
remain unimpaired when the machinery is stopped, for it is then 
that the air leakages make themselves more clearly apparent. 

This is a test that should be regularly made, for if this test is 
satisfactory, the power and speed of the air pumpscan be reduced 
to something approximating to that proper to the temperature of 
the condenser to which the degree of vacuum will also approximate 


——M—————————Ó 
NOTES. 


A New Electrical Engineering Society.— For some 
considerable time past there has been a strong feeling on the part 
of the electrical engineers in the Post Office service that the great 
developments in every branch of telegraph and telephone engineer- 
ing, and the incressing responsibilities of their position, justified 
the formation of а new. organisation which wculd enable them, by 
the exchange of opinions on matters of interest, to keep abreast of 
the rapid progress in various directions; and also to remain in 
touch with their colleagues, scattered, ав they are, over the whole of 
the British Isles. Until recently, however, it was not possible to 
pursue the matter satifactorily, owing primarily to the heavy 
demands on the timeand energy of the staff, which were necessitated 
by the establishment of the Post Office Telephone Exchange 
System in theiMetropolis; but now that the pressure has relaxed to 
some extent, further attention has been devoted to the subject, and 
as a result a conference was held on Saturday, the 8th inst., in 
London, for the purpose of arriving at a decision. The conference, 
which was attended by considerably over 100 engineers, included 
the great majority of officers stationed within the Metropolitan area, 


and also delegates from the Pcst Office engineering districts in 


England, Wales, Scotland, and Ireland, and the latter, representing 
а staff of more than 200 engineers, received a very hearty 
welcome from their London confréres. The importance of the 
occasion was very fully emphasised by the various speskers, and 
appreciated by'their hearers, and after a lengthy discussion it was 
unanimously resolved to form а definite organisation, having for ite 
title “The Bociety of Post Office Engineers”; it was decided 
that the administration of the affairs of the Society should be vested 
in the hands of a president, vice-president, treasurer, secretary and 
& Council of eight members. The following officers were then 
elected, vis, president, Mr. D. H. Kennedy, A.M.LE.E., 
London ; vice-president, Mr. P. Jarvis, Sunderland; treasurer, Mr. 
J. M. Crawford, London; secretary, Mr. J. W. Atkinson, 45, 
Arbuthnot Road, New Cross, London, 8.E. Arrangements were also 
made for the election of the Council at an early date, and a Sub- 
Committee, comprising the officers and five other engineers, was 
appointed to draft the rules of the Society on lines indicated by the 
conference. The preliminary arrangements will be completed in 
the course of the next few months, and it is anticipated that by the 
preparation of programmes of lectures and papers and in other 
ways the Society will be of material assistance in promoting tho 
interests of the members. 
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Institution Dinners, — On Thursday last the stu- 
. Genta of the Institution of Civil Engineers held their thirtieth 
annual dinner at the Trocadero Restaurant, and it proved а very 
pleasant function indeed. Amongst the gueste were Dr. Tadsbery 
8 of the Institution), and Messrs. J. Swinburne, R. Elliott 

r, G. N. Abernethy, and R. St. George Moore. Bir 

Guilford Molesworth, K. O. I. E., was in the chair, and proposed 
the health of the King- Emperor, after the fashion of an. 
old Anglo-Indian and a lover of the Empire. “The Institution, 
the Secretaries of the Institution, and Our Guests, truly an 
omnibus toast, was proposed by Mr. J. W. М. Topley, one of 
the students, who began by throwing upon Mr. H. E. Bteinberg, 
their hon. secretary, the whole of the credit due for the excellent 
arrangements made for the dinner. Romarking that it appeared to 
be usual, in proposing this toast, to dilate upon something entirely 
irrelevant, he proceeded to discuss the typical Btuient. When he 
left college he thought that the worst of the work was over, but 
would find that this was really the easiest; the most valuable 
qualities were exactly those which it was most difficult to acquire. 
Technical knowledge was not the end, but only & means to an end, 
and administrative ability was of far more value. 
. Bir Guilford Molesworth, in reply, said that he had been ocon- 
nected with the Institution for more than half a century. The 
adoption of the Student class had been of immense benefit to 
both the Institution and tbe profession. There were now over 
1,200 studentes, of whom 300 had entered during the present session, 
Fifty years ago, engineers had шапу difficulties to contend with ; 
enormous progress had been made in the interval. What would 
bappen in the next 50 years? Most of them perhaps looked upon 
him as a “ Pocket-book " engineer, but he wou'd warn them against 
“that mischievous book"! They ought to master the principles 
underlying formu! е, instead of using them indiscriminately. Most 
formule used in practice were largely empirical, and, like type 
drawings, should be used with discretion and common sense. 

In proposing “ Тһе Students,“ Mr. James Swinburne said that 
they were ambitious in youth, but as they grew older and less 
self-satisfied their personal ambition gave way to ambition on behalf 
of their fellows. The prosperity of the last half-century was due to 
engineers; there were engineering giauts, like the chairman, in 
those days, who got along without the help of text-books. Later on, 
Adam Smith's ideas found their way into the heads of politicians, 
and they claimed that the prosperity was due to Free Trade ; 
but it was the engineers who made the oountry, and the 
politicians grabbed the credit that was due to engineers. 
The snobbish idea still prevailed that it was infra dig. to work ; 
hence engineers were not honoured; but he hoped by-and-by to 
see great changes in this respect. Without wishing to insult his 
hearers, he hoped that one day they would be members of Parlia- 
ment—a reformed Parliament, not a political machine. 

Mr. H. Bteinberg, hon. sec, briefly replied, and ascribed the 
engineers’ effacement to their well-known and excessive modesty. 

During the dinner and toasts a programme of music was performed 
by Farban’s Viennese Band; and afterwards “The Follies” 
delighted the guests with their amusing repertoire. There was no 
doubt that the evening was generally enjoyed. 

The anniversary dinner of the Institution of Mechanical Engineers 
was beld on 13th inst. at the Hotel Cecil. The chair was taken by 
the President (Mr. Edward P. Martin, of Leeds). 


Control at a Distance by Electric Waves.—Prof. 
Branly (Comptes Rendus, March 20th) has invented an apparatus for 
producing a series of effects such as explosions, lighting lamps, or 
Starting electric motors from a distance by 'electric oscillations like 
those used in wireless telegraphy. The succession of effects is 
variable at will. The distributor consists of an insulated axis, on 
which are mounted metal disks rubbing on brushes and springs for 
the passage of an electric current. The axis is moved by clockwork, 


and each disk is an interrupter corresponding to an operation that 


it starts or stops. There is a wireless telegraph from the distant 
place, which informs the operator what circuit he is about to act 
upon. The coherer used is of the tripod andidisk type, and the 
wireless telegraph Morse apparatus is protected by a metal cage. 


Preparation of Alkali Metals by Electrolysis.—An 
American patent bas been taken out by Mesers. Baker and Burwell, 
for a process of obtaining alkali metals in the following way. An 
alkali salt is electrolysed with a mercury cathode, 80 as to produce 
an amalgam. The amalgam is beated in presence of hydrogen till 
an alkali hydride is formed and the mercury volatilises. The 
mercury is used over again in the electrolytic cell, and the metallic 
hydride is decomposed to yield the free metal. 


The Year's Fires in London.—The chief officer of 
the London Fire Brigade bas just issued his annual report, showing 
that in the 12 months under review there were 3,161 fires reported 
in London, Of these 68 are reported as due to defective electric 
circuit, 1 to overheat of electric light, and 1 to electric light coming 
into contact with film. There were 148 fires caused by escape of 
gas, and 5 by gas explosions, while altogether in connection with 
gas in one form or another no fewer than 405 fires occurred. Two 
fires occurred on the premises of electricians, caused by a swinging 
gas bracket and wax boiling over. There were 6 fires at electric 
lighting works caused as follows:—Defectivs electric circuit, 4; 
overheat of furnace flue, 1; unknown, 1. Four fires occurred to 
electric tramcars on the road, all caused by defective circuits, and 
7 fires on the premises of electrical engineers, which were due to 
the following causes :—Experimenting with chemicals, 1; overheat 
of gas stove, 1; light thrown down, 4; and unknown, 1. 


Appointment Vacant.—An engineer of large expe- 
rience in the design and manufacture of main central station 
switchgear and controllers, is required. 


Cricket.— The Electrical Trade Unionists (London dis- 
trict) have formed an athletic club under the title of “ Eltradion," the 
name of the official journal of the society; they would like to 
arrange cricket matches with clubs connected with electrical firms 
(25 weak). All communications to be addressed :—Thomas Grover, 
108, Hall Road, Peckham, В.Е. 


International Railway Congress.—At the Inter- 
national Railway Congress, which is to be held at Washington this 
year, the British Government will bs ted by Bir Francis 
Mowatt, Sir Francis Hopwood, Lieut.-Col. H. A. Yorke, and Messrs. 
W. Н. Macnamara and W. M. Acworth. 


Max Margowski.—A further sitting of the London 
Bankru Court was held on Monday, before Mr. strar Hood, 
to inq into the history and failare of the Automatic Telephone 
Oo. (1908), Ltd , and for the further examination of Mr. Max Mar- 
gowski. That gentleman was not present, however, and Mr. H. 
Brougham, Senior Official Roceiver, said he had been unofficially 
informed that he had left the country, but he had no evidence on 
the point. The examination was practically concluded at the pre- 
vious sitting, the adjournment being ordered chiefiy to enable Mr. 
Margowski to be re-examined by his counsel. Mr. E. d. Festing 
volunteered to give evidence, and stated in reply to the Senior 
Official Receiver, that he had acted as secretary of the 
company, under the direction of Mr. Mex Margowski 
He had acted throughout under the directions of Mr. Margowski 
whom be believed to be a thoroughly straigh' forward man. In his 
capacity of liquidator, he drew two cheques for £2,500 and £650 
respectively in favour of Mr. Margowski who had previously paid 
£3,150 into the same banking account. Witness understood that 
Mr. Margowski claimed £5 000 for out-of-pocket expenses, and that 
this £3,150 was in respect of that claim.—Mr. Frank Dobb, on 
bshalf of shareholders, also examined the witness, and suggested 
that as Mr. Margoweki's solicitor was in Court, he might desire to 
make a statement regarding his client. That gentleman, however, 
Rd. he had no statement to mak , and his Honour closed the 

quiry. 


General Electric Co. of America and Japan: Im- 
portant Development.—The General Electric Co. of America, 
who already have a large connection with Japan and the Orient 
generally, have just completed arrangements with the Tokio 
Electric Oo., Ltd., in order to start a fictory in Tokio for the 
manufactare, on a larga scale, of the Edi-on incandescent lamps, 
under the American patents, which have been re-issued in the 
Orient by the Japanese Government Patents Offic. In future, the 
whole of this portion of their manu'acturing business and Oriental 
markets will be conducted in Tokio. · A considerable amount of 
American capital is to be put into the enterprise and the business 
largely developed. The Japanese portion of the company will 
remain entirely under Japanese con'rol. 


Lightning.—On Sunday afternoon St. Mathias Church, 
Richmond Hill, was struck by lightning, which followed the electric 
light wiring, destroyed the switchboard and broke many incan- 
descent lamps. 


Glasgow Tramways.—The Tramways Committee of 
the T.C. has refused to reduce the price at which energy is supplied 
to the electricity department of the Corporation from 1d. to #4. per 
unit. Ooplawhill car works are to be extended. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Erno TRIOAL REVIEW posted аз to their movements. | 


Central Station Engineers.—The Electricity Com- 
mittee of the Pudsey T.C. has recommended the appointment of 
Mr. E. Denton, of Prescot, as electrical engineer. There were over 
100 candidates. 

The Hove T.C. on Thursday last week appointed Mr. G. M. HARRIS 
as resident electrical engineer at the Aldrington E.L. Works at а 
salary of £156 p2r annum. 

On Saturday last the Manchester Corporation sub-stations depart- 
ment staff presented Mr. G. P. TURNER, sub-station inspector, with 
a marble clock and engraving on the occasion of bis marriage. The 
presentation was made on behalf of the staff by Mr. E. Bolton, 
the sub-station's engineer. 


Tramway Officials.— The Perth T.C. has appointed 
Mr. LAMBERT, the electrical engineer, to be tramway manager as 
well, at а salary of £350. 

At a dinner given to the employés of the old Gorleston and Yar- 
mouth Tramways last week, the late manager, Mr. Groves, was 
presented with a pair of bronses. Mr. Groves is now in the service 
of the B.E.T. Co., at Croydon. 

Mr. E. Harron, the newly-appointed tramway engineer at 
Newcastle-on-Tyne, received a warm welcome to that city on April 
12th. To meet him the employé; were entertained in the Corn 
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Exchange by the Mayor and Mayoress (Alderman and Mrs. Joseph 
B. Ellis). Mr. ERREST Harron, on relinquishing the position of 
manager of the Salford Corporation Tramwayr, was presented witha 
gold watch by the motormen and conductor», a travelling kit bag from 
the overhead equipment staff, a Chippendale clock by the perma- 
nent way staff, a silver inkstand by the inspectors, and a spirit 
cabinet by the office staff. 

The Southampton T.C. has, by 24 votes to 20, appointed Mr. 
BrREET, electrical engineer, as tramways manager at an increase of 
£150 per annum on his present salary. The Tramways Committee 
had recommended Mr. Yerbury, deputy manager of the Sheffield 
ration Tramways, for the post, at а salary of £500 per annum, 
rising to £600. There were 50 applicants for the сћ:е. 


General.— It is stated in /л‹йап Engineering that three 
years’ extension of service has been granted to Mr. Квк, director- 
in-chief of the Indo-European Telegrap be. 

In consequence of the resignation of Mr. W. F. Hosaoop, resi- 
dent engineer and locomotive superintendent of the Port Talbot 
Railway and Docks Co, tbe following appointments bave been 
made:—Mr. W. CLEAVER to be engineer, Mr. A. Н. Hertz to be 


locomotive superintendent. 
Mr. L. В. SOHLESINGER has been elected chairman of the National 


Electric Construction Co. 

Indian Engineering says that Mr. S. Н. О. Horcsinson, Director- 
General of Indian Telegraphs, has been granted three months’ 
leave from April 1st next, Mr. E. H. LzacH officiating for him, 
while Mr. F. E. DEMPSTER has taken the latter's place as Deputy 
Director- General, bis own post of Director, Construction Branch, 


being filled by Mr. C. В. JAMES. 
Mr. T. Commerford Martin railed on Wednesday on his return 


journey to New York. 
Obituary.—As we briefly announced in our last issue, the 
death took place on 6th inst. at Hailey House, Wallingford, of Mr. 
Јони VERiITY, J.P., chairman of Veritys, Limited. Mr. Verity, 
who was only 41 years old, had a nervous breakdown in November, 
and went to stay in the Chilterns for his health. After deriviog 
much benefit from the change and rest, he caught a slight cold, which, 
becoming more serious, brought about the end on the date stated. 
In spite of а constitution far from robust, Mr. John Verity possessed 
tireless energy, and he has achieved much in bis short life. He was 
educated at the University College School, and after spending four 
years on tbe Continent he went to America, where he saw much of 
Mr. Edison at the time when incandescent electric lamps were still 
а laboratory production. Returning to England, he joined the firm 
of B. Verity & Sons, which was originally founded by his grand- 
father in about 1820. The firm were pioneers of the gas industry, 
and in theearly days put down many important gas plants and in- 
stallations in different parte of the country. In the early eighties 
this firm was one of the first to recognise the future of electric 
lighting, and is amongst the few firms still existing who exhibited 
at the Crystal Palace Electrical Exhibition in 1882. Soon after- 
wards, upon the death of his uncle, the business came under the 
control of Mr. John Verity, who, from the first, devoted his energies 
to the progress of electrical work. As electric lighting developed, 
Mr. Verity turned his attention to manufacturing electrical material 
upon a large scale, and in 1891 the works which had hitherto been 
at Covent Garden were removed to Aston, near Birmingham. These 
works were further enlarged in 1896, when the manufacture of elec- 
tric motors was commenced, and they were again extended last year 
when the firm commenced the manufacture of motors and dynamos 
of larger sizes. We understand that every detail of organisation 
came personally before the late Mr. Verity. Recognising the 
future that lay in store for supply undertakings, he was, 
in company with the late Sir John Pender and Sir George 
Elliot, instrumental in forming the Metropolitan Electric 
Supply Co. At the time of his death, though the youngest 
director of the Metropolitan Co, he was the only one of 
the original directors remaining upon the board. Mr. Verity was a 
J.P. for the County of Warwick, and was High Sheriff of the Coanty 
of London four yearaago. He married a daughter of Mr. Henry 
Lubbock, of Newberries, Herts., who, with four children, survives 
him. Though such a bard worker, Mr. John Verity found time for 
recreation. He was а good man on the Jinks, and a fearless rider 
To his intimate friends—and they are many both in 


to hounds. 
business and social circles—his loss is irreparable. Those who 


worked with him many years will find a void in their lives which 
will take long to fill. The direction of the company’s affairs is 
left in the charge of his brother, Mr. George Verity and his col- 
leagues, who ave likewise his personal friends, and who have all 
been associated with him in working the business up from its incep- 
tion ss an electrical manufacturing firm. 

Col. Renagp, the famous military ballconist, died suddenly last 
week at the aerostatic establishment of Ohalais-Meudon, outside 
Paris, of which he had long been director. With his brother and 
Capt. Krebs, Renard invented an airship long before M. Santos- 


Dumont was heard of. 


NEW COMPANIES REGISTERED. 


Dundee, Broughty Ferry and District Tramways Co., Ltd.’ 
(5,835).—'T'his company was rexistered in Edinburgh on April 4th, with a capital 
Of £90,000 in £1 shares, to purchase or otherwise acquire the control of the 
Peery are and powers under the Dundee, Broughty Ferry and District 

ramways Order Confirmation Act, for the construction and working of cer- 
tain tramways in the county of Forfar, to construct and maintain any tram. 
"вуз or any railways in the Cnited Kingdom or elsewhere, and to carry on any 


business incidental or auxiliary thereto. The first subscribers (each with one 
share) are: W. Brownlee, Dundee, builder: E. Cowan, 4, High Street, Dundee, 
solicitor; D. W. Wybrants, Tighnduin, Monifieth, merchant; P. Wild, 87, 
Trafalgar Road, Greenwioh, clerk; G. Boyd, 68, Castle Street, Edinburgh, 
solicitor; M. Edwards, 5, New Court, Lincoln's Inn, London, solicitor; and О. 
Balfour, Woodville, Bromley, Kent, A. M. I. C. A. The number of directors is not 
to be less than three nor more than seven; the first are D. W. Wybrants and 
W. Brownlee; qualification, £200; remuneration, #100 per annum for the 


chairman and £50 for each ordinary director. 


Adelaide Electric Supply Co., Ltd. (84,209).—This company 
was registered on April 10th, with a capital of £800,000 in £5 shares (80,000 
preference) to carry on in Australasia and elsewhere the business of electrical 
and general engineers, electricians, contractors, carriers of passengers and 
goods, wharfingers, agents, manufacturers of and dealers in railway, tramway, 


electric, magnetic, galvanic and other apparatus, generators, accumalators, 
eat, sound and power, by means of 


transmitters, users and suppliers of light, 
electricity, galvanism, magnetism, compressed air, gas, steam, oil or otherwise, 
constructors of cables, wires, lines, accumulators, lamps and works, éc. The 
first subsoribers are :—J. B. Braithwaite, jun., The Highlands, New Barnet, 
stock and share broker, 90 ordinary shares; А. Е. Farish, Worcester House, 
Walbrook, E C., solicitor, 90 ordinary shares; J. Harold, 18, Baskerville Road, 
Wandsworth Common, 8.W., accountant, 1 ordinary share; J. A. Scrimgem, 
The Cottage, Gatton, Reigate, gentleman, 1 ordinary share ; A. G. Greig, 17, 
Parliament Hill Road, Hampstead, N.W., clerk, 1 ordinary shere ; G. Aylwen, 
43, Howard's Lane, Putney, S. W., clerk, 1 ordinary share; and W. E. Lane, 
Finsbury Pavement House E.C., secretary, 1 ordinary share. Miaimum cash 
subscription, one-third of tho sbares offered to the public. The number of 
directors is not to be less than three nor more than seven; the first are J. B. 
Braithwaite, jun., A. F. Farish and R. P. Sellon; qualification, 20 shares ; 


remuneration, £50 each per annum and 5 per cent. of the dividend paid on the 


ordinary shares, divisible. 
Indian Electric Supply and Traction Co., Ltd. (84,238). — 
This company was registered on April 11th, with a capital of ,000 in £5 
shares, to carry on in India and elsewhere the business of electric engineers, 
electricians, general engineers, contractors, manufaoturera, constructors, 
dealers in electrical appliances, cables, lines, wires, accumulators and the like, 
suppliers of electricity for light, heat, motive power, and other purposes, tram- 
way and railway proprietors, &c. The first subscribers (each with one share) 
are :—C. Atkinson, 20, St. Helen’s Place, E.C., merchant; H. R. Clayton, 20, Bt. 
Helen's Place, E.C., clerk; G. V. Nicholls, 8, Ballater Road, Brixton, 8.W., 


C., cl 
clerk; E. D. Kilburn, 14, Christ Church Road, Hampetead, N.W., clerk; W. 
heam Road, Sutton, Surrey, clerk; W. Matthews, 


Crawford, Kiloreggan, C 

94, Trevelyan Road, Tooting, clerk; and H. J. Owens, 15, Prince's Avenue, 
Church End, Finchley, N., clerk. Minimum cash subscription, 800 shares. 
The number of directors is not to be less than three nor more than seven; the 
first are A. P, Simpson, D. Cruickshank, W. Н. Cheetham, and J. G. B. Stone; 
qualification, £1,000; remuneration, £800 per annum for the chairman and 
£200 each for the others, with a share in the distributed profits (such share 
not to exceed £2,000 dividend in any year) Registered office, 20, St. Helen's 
Place, E.C. 

F. W. Dickinson, Ltd. (84.249).—This company was registered 
on April 12th, with a capital of £4,000 in £1 shares, to acquire the business of 
an electrical engineer, roundabout and switchback maker snd show furnisher, 
carried on at 43 and 45, Hunslet New Road, Leeds, by F. W. Dickinson. The 
first subscribers (each with one share) are:—F, W. Dickinson, Shaftesbury 
Avenue, Street Lane, Leeds, electrical engineer; F. Dickinson, Shafteabury 


Avenue, Street Lane, Leeds, electrical engineer; W. Balmtorth, 4, Leicester 
electrical engineer; J. Gordon, Bond Street, 


Grove, Blackman Lane, Leeds 
Leeds, chartered accountant; W. H. Clarke, 12, South Parade, Leeds, solicitor ; 
E. Cookson, 2, Ashville Terrace, Cardigan Road, Leeds, clerk; and J. В. 
Cheesebrough, Bond Street, Leeds, clerk. No initial public issue. The 
number of directors is not to be less than two nor more than five; the first are 
F. W. Dickinson, F. Dickinson and W, Balmforth ; remuneration as fixed by 
the company. Registered office, 48—5, Hunslet New Road, Leeds. 


.... 


RETURNS OF ELECTRICAL 
COMPANIES. 
Ltd. (60,796).— 


Tugleton Electric Lighting and Power Co. 
£400 debentures, created January 27th, and dated April 4th, 1905, charged 
on the company's undertaking and property, present and future, including 
uncalled capital, subject to prior debentures, for £8,200, have been filed, 
Holders: A. H. Dean, 37, King Street West, Manchester; and W. M. Harris, 
Kendal, Westmoreland. 

Anglo-Portuguese Telephone Co., Ltd. (24,545).—A trust 


deed, dated March 4th, 1905, to secure £50,000 5 per cent. mortgage debenture 
The company covenants with the trustees to 


stock, has been registered. 
exeoute and do all necessary instruments and acts in Portuyal to charge the 
company’s telephone undertaking, and charges (a3 a floating security) its other 
assets, present and future, inoluding uncalled capital. Trustees: W. R. Davis, 
10, Moorgate Street, E. C.; and H. Allen, 88, Chancery Lane, W. C. 
Cambridge Electric Supply Co., Ltd. (36,457).—Particalars 
of £30,000 debentures, created by resolution, dated December 2nd, 1904, have 
been filed, pursuant to Sec, 14 (4) of the Companies’ Act, 1900. Property charged : 
The company’s undertaking and property, present and future, except uncalled 


cipital. No trustees, 

Typewritin Telegraph Corporation, Ltd., London (66,332). 
Issue, on March 22nd, of £100 debentures, part of series created November 
I4th, 1904, to secure 4, O00, charged on the company’s undertaking and property, 
present and future, including uncalled capital, No trustees. Previously issued 
of same series: £640. 

Auto-Electric Rifle and Target Co., Ltd., London (76,336). 
Issue, on March 22nd, of £2,650 debentures, part of series created December 
th, 1904, to secure £5,000, charged on the oompany's property, present and 
fature. No trustees. Previously issued of same series: £1,150, 

Newmarket Electric Light Co., Ltd. (44,450).—This com- 


pany's annual return was filed on April 6th, when 2,345 shares had been taken 
up out of a nominal capital of £30,000 in 3,000 shares of £10 esch. £23,450 baa 


been received. Mortgages and charges: £14,200, 


OFFICIAL 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tax following orders are issued for next week: 
There will be no Technical Instruction at Headquarters until Monday, May lat. 


Monday.— Headquarters closed. 
Tuesday.—'"B" Company. Recruits’ drill, 6 p.m. Medioal Inspection 
for Recruits and Special Service Section, 7 p.m. 
Tharsday.—“ C" Company. Company Drill. Parade at Headquarters, 7.45 p.m, 
Rifles and side arma. Plain clothes. 
Friday.—‘'‘D" Company. Recruits’ drill, 6 p.m. 
WILInIDb C, Dumais, Captain R.E, 
For O. O. E. E. R. E. v. 
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ELECTRIO TRAMWAY ACCOUNTS. 
O THE comprehensive returns of the Liverpool 


Liverpool ^ Corporation tramways undertaking for the year 
Corporation ending December, 1904, are to hand. Our 
Tramways. tabulated results, gleaned from this source, show 


the progress of the tramways department since 
the 1903 report was issued. 


GaNEBAL STATEMENT. 


For 12 months ending Poem aer 3Jat. 1904. 1903. 
Length of ronte.. sis - is 53 miles 53 miles 
Total length of track 7 103 ,, 103 ,, 
Average number of cars in use.. 398 407 
Car-miles run е 19,168,419 | 11,724,097 
Passengers carried per annum.. 116,642,663 | 113,015,728 
Capital expended to date £1,916,258 | £1,863,485 
Traffic receipts ... Ves £540,850 £524,468 
Total receipts £547,625 £531,484 
Working expenses д m E £367,845 £341 464 
Gross profit 9? а si А £179,780 £190,020 
Income per car-mile 10:67d. 107734. 
Working expenses per car-mile 7:254. 6°98d. 
Interest and sinking fund per car-mile 2:14d. 2:19d. 
Total expenses per car-mile 9 39d. 9:17d. 
Profit or lors per car- mile s +1984. +1 56d. 
Cost of energy per car-mile 1:87d. 1°654. 
Average fare per passenger ... 11112d. 111130. 
Average length of penny stage $ 21 miles 2: miles 
Revenue per mile of route ..| £10,332 £10,630 
Expenditure per mile of route .. | £6,940 £6,443 
Total units used p 20,045,129 | 17,978,718 
Units used per car-mile | m ИЯ „ 1:556 1145. 
Percentage of working ex'es to receipts 67 % 64:25 95 

Рвоғіт STATEMENT РОВ 1904, 
Interest on loans £53,748 
Sinking fund £54, 969 
Reserve, renewal and depreciation account £54, 218 
Contributed to the rates sie 5 £27, 109 
Gross profit (including £10, 264 interest accrued 
during year) . £190,044 


Taking into consideration the magnitude of the undertaking, and 
the excellent service of cars mentioned, the financial results 
obtained, are well up to the level of former years. 

The passengers, runnirg receipts and car-mileage are each 
approximately 3 per cent. higher than in 1903, but with increased 
working expenditure, to the equivalent of 3d. per car-mile, the 
‘available surplus, after meeting financial charges, the latter being 
decreased in the average, shows a reduction of 28d. per car-mile, 
compared with the previous year. 

Including in the revenue some £10,264 interest, derived from 
moneys invested by the department, the gross profit becomes practi- 
cally the same as in 1903, and the available surplus, after meeting 
financial charges, ‘05d. per car-mile higher than in that year. 

Analysis of the cost of working under electric traction for the 
years 1903 and 1904 :— 


Per oar- Per oar- 
mile, 1904. mile, 1908. 
Maintenance and renewal of cars and fittings (in- 


cluding new lifeguards, ventilators, шоу d. d. 


boxes, signal bells, &c.) . e. 842 775 
Maintenance of tools and machinery F 026 023 
Maintenance of aou stock és 014 012 
Repairs to sheds, &c .. 035 035 
Electrical energy—haulage, lighting cars, ‘ke. 1872 1:657 
Road and treflic expenses — 

Balaries— Wages to drivers, conductors, in- 

spectors, &c.  ... es к „ .. 2'390 2:490 

Gravelling, &c.  ... 9 027 035 

Cleaning, &c., of cars pu Н" we 1381 190 

Cleaning and lighting iau бе. 049 050 

Lighting routes ds 002 003 

Tickets and punches i '040 047 

Repairs, &., of knee aprons `0С08 "004 

Licenses eoe 008 008 

Advertising, rinting and stationery '018 016 

Uniform clothing, bags, &. 086 070 

Sundry charges 046 052 
Maintenance and renewal of lines... 495 432 

Do. electrical equipment: S. 094 '095 
Acknowledgements for privilege of ME rosettes ‘003 003 
Rental of lines in Bootle ... "115 119 
General charges, including rates and taxes, manage- 

ment and office expenses, Pomponian and 

law charges, &с. ... ea sis .. 902 '852 

Total ... 7:256 6:978 
Interest and sinking fund ... 388 2'144 2˙188 
9:400 9`166 


Owing to the growth of the undertaking, the department has had 
to acquire à site on which to erect new tramway offices, the contracts 
for which have been placed. 

During the year the total number of emergency calls in connec- 
tion with the overhead equipment amounted to 563; the fatal 
accidents due to people getting in front of or under the cars 
amounted to 6, or 1 in every 19,440,444 passengers carried, it being 
noted that 123 persons fell in front of or were knocked down by the 
cars, but were sheered clear by the plough guard with which the 
Liverpool cars are equipped. 

In regard to car wheels, the joint report to the tramways com- 
mittee on July 15th, by the engineers and general manager stated : — 

" The wheels of the German cars, which were the first to be used 
in Liverpool in 1898, were steel tired, and the wheels of the Ameri- 
can cars which followed, were chilled cast-iron. 

“ The steel tires ‘spread’ in rauning, became loose, and out of 


gauge, and were ultimately abandoned in favour of the chilled. 


wheel, which was giving much better results on the American cars. 

" The British manufacturers commenced the production of special 
steel tires for tramcars about 1900, when their experimental use in 
competition with chilled wheels began. 

„These experiments were carefully watched, and in May, 1902, а 
number of selected tires were placed in service in Liverpool, and 
later it was considered desirable to try tires of all the representative 
makers. Fifty-two of the cars are now fitted with steel-tired 
wheels none of which have yet worn out, and, therefore, final 
figures cannot be quoted. "Very divergent results have, however, 
been obtained, the mileage per unit of wear varying to the extent 
of 50 per cent., indicating the importance of. selecting tires of suit- 
able composition. 

“Asa result of the experiments carried out for the last two 
years, а steel-tired wheel is now being assembled and finished at 
Lambeth Road works, which will cost 50 per cent. less than the 
price at which such wheels can at present be bought, and which 
it is believed will afford a life considerably in advance of the 
average of these wheels, which may be estimated at 60,000 
miles, the average mileage of chilled wheels in Liverpool being 
35,000.” 

Bince the date of that report over 100 cars have been fitted with 
new wheels, which are giving satisfactory results, and the work of 
general equipment is proceeding. 

The total number of cars fitted with top covers and in service 
amounts to 317. Ав showing the effect of the top cover, it is pointed 
out that the average maximum number of cars in service during 
1904 was 308, against 407 during 1903, while the passengers carried 
increased by 3,585,429. 

Other matters touched on in the report are the through booking 
agreement with the South Lancashire Tramways Co. between Bt. 
Helens, Prescot and the Pierbead, the receipts on this section show- 
ing a slight improvement over the previous year. 

The Tramways Committee's scheme for constructing special 
routes for the conveyance of merchandise between the Docks and 
the South Lancashire Oe. s terminus at Knotty Ash, is apparently 
still in abeyance, and the projected additional routes in Bootle are 
in much the same position owing to differences between the Bootle 
and Liverpool Corporations. 


CITY NOTES. 


Metropolitan Electric Tramways Co. 


Tus ordinary general meeting of this a ae was held on 
Friday at Salisbury House, Finsbury Circus, Mr. Е. Garcke in the 
chair. 

The CHAIRMAN, in proposing the ado чш of the report, said he 
would first refer to the tramways and light railways which they 
held, and he was glad to say that during the past year they had 
been successfal in opening up various important routes, and they 
were now working about 163 miles of tramways and light railways 
by electric traction. About 3 miles had been opened since the 
issue of the report. They were still operating about 14 miles by 
horse traction. During the past year they had carried about 93 
millions of passengers by horse cars, and about 7% millions 
by electric cars or a total of something like 17j millions 
of passengers On the horse lines their average receipts 
were 10:84. car-mile, bnt on the electric lines their 


receipts averaged about 13 34. per car-mile, and taking the receipts 


per route-mile, they appéared in this way: For the horse lines they 
were able to take about £8,000 per mile per annum, while on the 
electric lines they were taking close about £14,000 per mile per 
annum. That figure was specially in when he was able to 
tell them that it was very much better than their estimated figure. 
The figure upon which they calculated their revenue was about 


- 
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£12,000 per mile. They were still busily engaged in completing 


the conversion of the remainder of the horse lines, and the 


Middlesex County Council were constructing—and they (the com- 
pany) were equipping—various light railway rontes, and it was 
hoped that about 44 miles of light railways would be opened before 
Whitsuntide, on the Great North Road from Highgate to Finchley. 
An important arrangement had been made with the L. O. O. The 
present horse tramways in the direction of Highgate Archway fell 
short of the commencement of their light railway by about half a 
mile, and it was very important indeed to complete the link. They 
had been able to arrange with the L. C. O., who would construct 
immediately a piece of line and lease it to them, so that they would 
be able to start their electric cars at the point where the present 
horse-cars terminated. Another very important piece of work which 
they hoped would be in operation within the course of the next few 
months was the lines direct to the Alexandra Palace. They had 
two important lines running right up to the Palace. They were 
about 3 miles in extent, and he had no doubt they would be a 
great convenience to the public and a source of profit to the com- 
pany. Arrangements had been made with the local authorities of 
Wood Green and Edmonton, providing for an extension of the com- 
pany’s tenure of the lines in those districts, so that these local 
authorities would not exercise their pcwers of purchase until 1930. 
In the case of Wood Green they had agreed to carry out a certain 
street improvement, but in the case of Edmonton the arrangement 
was rather more complicated. Hitherto they had only been able to 
work a single line here, which was a great inconvenience in deal- 
ing with heavy traffic, and it had become necessary that they 
should have a double line. For this purpose certain street widen- 
ings had to be carried out, and they were promoting a Bill in Parlia- 
ment this session to sanction the acquisition of the recessary pro- 
perties to make these wideninge. In the course of the negotiations 
with the Middlesex County Council, it appeared advisable to that 
‘authority that the streets should be widened somewbat more than 
the company was bound to widen them, and au arrangement had 
been made which would relieve the company of the burden of pro- 
viding the necessary capital expenditore for the widenings. e 


ings, and would charge the company interest on their share of such 
expenditure at the rate of 44 percent. With regard to their invest- 
ments in other companies, te would first take the North Metro- 
politan Tramways Co., in which they held aboot 78,000 shares out 
of a total of 110,000 shares. That company operated under a lease 
from the L. C. C., and the Metropolitan Electric Tramways Co. 
received an average dividend of about 3% per cent. on their invest- 
ment in the past year, which he was glad to say nearly paid the 
dividend on their preference skares. No doubt they had seen in 
the Press the proposal which the Highways Committee of the 
County Council had made to purchase the unexpired term of the 
lease held by the North Metropolitan Co. Although of course this 
was а matter of great interest to them, stil it did not at 
present come before them officially, Не could not state 
what precise financial bearing this would bave upon them, 
but practically the effect was to anticipate the normal course 


of events. If the lease were continued until 1910, of course they | 


would continue to receive their dividends at about the rate he 
bad menticned, and at the end cf that time they would receive the 
payment in respect to the sale of horses and cars to the L.O.C. It 
was very реше that a delay in the electrification of these tram- 
ways would lead to very difficult questions with the Council, but at 
the same time it was an exceedirgly difficult matter to arrange for 
the conversion of the lines to electric traction, especially with the 
conduit system, while the lease continued, and, personally, he 
thought that the L.C.C. were well advised in coming to the con- 
clusions that it was decidcdly in the interests of everyone to 
anticipate the normsl course of events. With regard to the 
Paddington and Harrow Road Tramways, their holding in that was 
something like 4,600 shares out of a total of 6,300. Forthe past year 
they received 4 per cent. on their shares, and the Bill which was pro- 
moted in the last session of Parliament for the purpose of confirm- 
ing their purchase of that undertaking, and carrying out the con- 
version to electric traction, was passed, and they were now in the 
position of being virtual owners of the undertaking, and they felt 
the importance of losing no time in the electrification of that line. 
The directors were very seriously contemplating taking the 
necessary steps with a view of doing the work at an early date. Of 
course, it meant the raising of some additional capital, but the 
Sooner capital was expended for such a purpose, the sooner profits 
would be earned. There were other reasons why it was very 
desirable that the electrification of the Harrow tramways should not 
be delayed. They had obtained an extension of the purchase 
powers until 1930 во far as that porticn outside the L С.С. area was 
concerned, and the portion inside London became purchasable in 
1907, but they would be compersated for any experse incurred in 
the electrification of that part of the line, and they considered the 
right policy was to proceed with the electrification as quickly as 
possible. As to the electricity supply business, they had invested 
£228,000 in that, and large as that sum might appear, he would 
point out to the shareholders that the important character of the 
work carried out by the Electric Power Co. would involve a still 
larger employment of capital. They had no doubt whatever but 
that that irvestment would in course of time be as profitable, if not 
more profitable, than the tramway and ligbt railway department of 
the company. Power supply was now recognised not only as a 
sound business capable of very enormous development, but the evi- 
dence put before the Parliamentary Committee which had just been 
considering the various power schemes indicated that there was a 
general consensus cf opinion amongst electrical people that this 
power supply business ought not to be neglected. They 
occupied a very favourable position with regard to the various 


- Middlesex County Council would carry ont the whole of the widen- 


schemes being promoted. As they were aware, some very 
ambitious schemes were in course of development, and the 
electric light companies in London were giving their serious 
attention to power supply. He was glad to say that it was 
recognised by the promoters of the Administrative County of 
London Bill that their company was very well situated for-doing 


that particular work in their district, and Mr, Mers, the chief 


engineer for the Administrative County schemes, had left them free 
from competition in their area. The company enjoyed a very 
favowrable position for supplying local authorities in bulk at very 
low prices, and he was -convinced that local authorities would do 
well before embarking on the erection of generating stations to 
consider the question of buying from them. They had large power 
houses at Brimsdown and Willesden, and the whole of the best area 
of 360 sq. miles could be supplied. They were supplying their own 
tramways and light railways, and some local authorities, and were 
negotiating with others. Hitherto they had devoted themselves to 
supplying electricity in bulk, but the British Electric Traction Co. 
saw the scope there was for supplying electric light, and they had 
formed a company to undertake to supply under provisional orders 
at Enfield, Barnet, Hertford, and sundry other places. They had 
felt it desirable to take over that company, and aleo a little company 
which had been formed at St. Albans. The total traffic receipts 
from the tramways amounted to £81,800; the dividends from invest- 
ments were £25,300; and other receipts brought the total up to 
£113,200. The running expenses were £64,200; and the 
cost of the North Metropolitan debentures which they guaran- 
teed were £5,200; and they had had to pay £10,400 in the 
issue of their own debentures. Shareholders would like to 
know that a year or two ago the various tramway com- 
panies decided to form a mutual insurance scheme against 
accidents, because of the excessive rates charged by the insurance 
compahies. They joined in this scheme, and, therefore, thoir 
insurance against accidente would be effected upon the basis of 
actual cost. The balance of profit was £32,200. The preference 
dividend of 5 per cent. absorbed £25,000, and they had been able 
out of the balance to discharge the balance due to the British 


- Electric Traction Co. in respect of the advances which they made 


to make up the deficiency on the preference shares in previous years. 
They carried forward £3,854. They were now on a thoroughly 
sound basis, and no longer had the protection of the British Electric 
Traction Co., and must look to their own profits for payment of 
dividende. He entered upon that stage with every confidence that 
he would be able to meet them with a satisfactory dividend in the 
fature. They were carrying on a very big business capable of very 
large development, and it would be necessary to raise capital. The 


. policy of the board had been only to raise capital when it was 


required, and the next issue they proposed to make was one of 
ordinary shares of about £140,000. As they looked upon that as 
being worth more than par, it would not be quite fair, perhaps, to 
offer if to the public, and they proposed to offer it to the share- 
holders and debenture-holders as nearly as poesible at the rate of 
£1 for every £10 at present invested in the company. Although no 
dividend had yet been paid on the ordinary shares, he felt that 
time was not far distant when one would be earned and paid. 

Sir E. Spencer, M.P., seconded the motion, and the report was 
adopted. ' 


Windsor Electrical Installation Co. 


On 5th inst. this ccmpany held its annual meeting at Windsor, Mr. 
H. L. Prior presiding. 

The CHAIRMAN moved the adoption of the report, which showed 
that 3,139 8-c.P. lamps had been added, making a total of 31,025, 
which included 2,362 for motor power. The capital expenditure 
to date had been £68,381; the gross revenue for the year was 
£11,484, and the net profit, after providing for interest on loans, 
was £4,486. £1,000 was placed to depreciation, renewal and 
reserve; £200 is transferred from the dividend equalisation account 
to net revenue; and tbe total dividend for tbe year is 7 per cent. 
The Chairman said that they had purchased a large number of units 
from the Slough and Datchet Oo., and £1,452 was paid therefor. The 
price per unit payable to the company was to be reduced this year. 
Rates and taxes had greatly increased. The installation depart 
ment had gone ahead, and was now full of business. The only new 
undertaking in hand at the moment was the lighting of Old Windsor. 
They had applied for an order for Olewer and Old Windsor, but, 
owing to opposition, they had abandoned the Clewer portion of it. 
The company had been working with too little capital for some 
time, and their bankers had been very kind. They were now about 
to iesue 20,000 5 per cent. preference shares (out of a proposed 
50,000) at one guinea each pro rata to the shareholders. 

The report was adopted, and the resolutions as to dividend and 
new capital were approved. 


Bruce Peebles & Co. 


Мв. O. M. PEEBLES presided at the meeting of the company held at 
East Pilton on March 31st. In moving the adoption of the report, an 
abstract of which appeared in our issue of March 31st, the chairman 
went briefly into the figures given in it, and congratulated share- 
holders upon the result of the year’s working, particularly bearing 
in mind that all the expenses of removal from the old works and 
starting the new ones, had been cbarged against revenue, The 
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directors feltthat by paying 6 per cent. dividend, and placing the 
remainder of the profits to reserve, &c., they were strengthening the 
position of the company. Inaddition to the ordinary work of electrical 
manufacture, they had on hand several large contracts for thecomplete 
installation of tramway and power plants These contracts had 
been obtained at favourable prices, and, in addition to providing а 
large amcunt of work for the shops, the directors had been able to 
make arrangements for the remainder cf the work being carried out 
for the company on favourable terms. One item in the balance- 
sheet was debentures and shares in power and traction companies, 
valued at £17,370. It was sometimes necessary, in connection with 
large contracts, to take a certain participation in shares or deber- 
tures of the contracting companies as part payment of the contract 
price. The preliminary expenses stood at £8,431, as against 
£10,431 last year. This amount was being still further reduced by 
the application of £4,000 out of the profits for the year, and it was 
hoped that, in the course of another year, the remaining balance 
would be written off. When tbe original issue of capital was made, 
for tbe purpose of building new works at East Pilton, it was anti- 
cipated that the capital expenditure in connection therewith would 
only amount to £53,000. The actual amount spent up to December 
91st, 1904, was over £93,0CO. and it was, therefore, necessary that 
they should bave additions] capital to mske vp tbis differ- 
ence, and to provide further wo'kirg capital. The directors, 
therefore, exercised the borrowing powers conferred upon 
them by issaing £50,000 debentures, bearing interest at 
5 per cent. The debts due by the company were 
£119,828, as against £28,749 last year. The large increase in 
this item was mainly due to the contracts which the company had 
on band for the erection of power and traction plants. A further 
cause of increase in this item was the rapid extension of the 
business, whereby it had become necessary to supply further working 
capital. In the report it was stated that the turnover was more than 
double that of the previous year; to be correct, it was 22 times, or, 
in money value, a total cf £338,735. The new works at East Pilton 
were completed early in the year, and work was commenced there 
about the end of February. Of course, owing to the change from 
the old works to the new, and to the installation of new machinery, 
a considerable amount of time was lost for manufacturing purposes; 
it might, therefore, be said that the profits of the year were prac- 
tically made in nine months’ working, as against a full 12 months in 
tbe previous period. А considerablo amount of money, in addition 
to what was originally anticipated, had been spent in building and 


equipping the works, but the directors considered that the result of 


the year's working fully juetified the expenditure. Inthe prospectus 
issued in June, 1903, it was stated that when the new premises were 
in full ewing, it was anticipated that the profit might be doubled, 
which would mean £26,000 per annum, and it was, therefore, very 
gratifying to find that the results of the first year in the new works 
had more than fulfilled that hope. The increase in trade of the 
year 1904 over that of 1903 was being maintained in the current 
year so far, and the company now had on its books orders which 
abowed a large increase over the corresponding period of last year. 
1904 was marked by a wave of severe commercial depression, but 
tbe outlook for the present year was considerably brighter, and the 
financial markets were easier, and it was, therefore, reasonable to 
expect that trade would receive а considerable impetus during the 
current year. The electrica] industry suffered, perhaps, as much as 
any other industry in the country, but, with the return of commercial 
enterprise and prosperity, 16 would undoubtedly receive its fair 
share of the general development of business, The growth of the 
business had been beyond all anticipations. The proceeds of the 
proposed new issues would be applied entirely to providing farther 
working capital, and by this means the company would be placed in 
a very strong financial position. | 
The report was adopted. 


Woking Eleetric Supply Co. 


Tum report for 1904 shows a total revenue of £10,357, and a net 
revenue of £4,325, After paying 44 per cent. on debentures, 6 per 
cent. on the preference shares and 5 per cent on the ordinary, and 
placing £1,C00 to depreciation, a balance of £715 remains. There 
are now 783 consumers (an increase of 123 for the year) with <9 566 
lamps connected. Daring the year new share capital and deben- 
tures had been issued, and the directors now vant to issue the 
balance of these. This was necessitated by reason of the increased 
demand which occasioned alterations to the power house, and also 
by the proposed extension of the area of supply for which an applica- 
tion ia now before Parliament. 


Prospectuses,—The ADELAIDE ELECTRIC Surrt.y Co., 
L'rp., hag been before the public with an issue of 10,000 6 per cent. 
cum. pref. shares of £6 each at par. The list was due to close on 
Wednesday, April 19th. The company has been formed to take 
over the Adelaide and Port Adelaide undertakings of the Electric 
Lighting and Traction Co. of Australia, Ltd. 


The DuNpbEE, Broucuty FERRY & District Tramways Co. is 
inviting subscriptions until 22nd inst. for £40,000—5 per cent. 
mortgage debenture stock, 50,060- 6 per cent. cumulative prefer- 
ence shares, and 15,000 ordinary shares. A report by Mr. Stephen 
Bellon as to probable earnings accompanies the prospectus. 


STOCKS AND SHARES. 


р Monday Evening. 
Ввоким by the holidays at the end of it, the week opened with 
very little promise of business. Prices so far have been well 
maintained, but that there should be a lack of public interest in 
Stock Exchange matters is only what might have been expected at 
this season of the year. Hence the brevity of the following 
story. 

Bome of the nervousness engendered amongst investors by the 
Power Bill for London is already being allayed. Westminsters 
have recovered 10s. to 13, and the earlier spreading of the scare to 
shares in the West End companies showed how little the scope of 
the proposed enterprise is understood. It is the concerns operating 
within what is called the ‘Industrial Area" which stand to 
be principally affected. О! the shares in these under- 
takings, the only one to show any change this week 
is South Metropolitan Ordinary, the price being a few pence 
easier at 1§. But Edmundson's Ordinary are duller at 6, 
although this, of course, is really a provincial business! Other 
lighting shares have not moved, and the only alteration amonget 
Debentares is a point rise in County 44 per cent. stock, In the 
Miscellaneous Section a ; fall in Crompton’s brought the price to 
23. We understand that the new iesueiof Bruce Peebles Preference, 
to which we referred last wek, bas been postponed until imme- 
diately after the holidays, when, by the way, there are many other 
new things to be offered to the public. The recent Adelaide issue 
has been favourably regarded. ; 

On the new Ordinary shares of the Metropolitan Electric Tram- 
ways a premium of 3s. 9d. has already been established, and 
Traction descriptions, as a whole, are good. British Electric 
Ordinary moved up { to 9}, and London United Tramways Prefer- 
ence have hardened to 10j. The anticipation that the recent 
unsatisfactory report would bring in seller&of the shares has not 
been realised, and we can only add that the improvement provides 
an excellent opportunity for shareholders to realise at a good 
quotation. 

Calcutta Tramway shares аге 88, ex 58. dividend, and Calcutta 
Electric Supply are 93. Both prices, remarked a member of the 
Stock Exchange, are "romewhat earthquakey," a phrase which, if 
not euphonions, carries considerable meaning. Anglo-Argentine 
Ordinary at 84 and Belgrano Oidinary at 3B are ex бе. and 2s. 6d. 
dividends respectively, the prices being slightly easier. Cape 
Electrics, on the eve of what is likely to prove a most important 
meeting, keep quietly at 806. 

Eleotric Power stocks and shares will soon demand separate 
sections in financial price lists. The market in most of them is 
narrow enongh at present, because the companies are not sufficiently 
developed to attract much popular attention. South Wales Power 
Ordinary are 83 and the 5 per cent. Debenture stock is 110. York- 
shire Electric Power are about £6 for £10 fully-paid shares, but 
the new West Ridings are hardly mentioned yet. County of 


. Durham New Preference bave further risen to § premium, and the 


Ordinary are about } premium. We uaderstand that the issue 
received а very cordial welcome, Kent Power 44 per cent. Deben- 
tures are 921. In a rather different class we may mention Kalgoorlie 
Electric Power Preference, which have fallen to 15s, a drop of 
about a shilling. 

Beyond a few declines caused by dividend deductions, the 
Telegraph list is still featureless. Anglo-American Deferred at 15] 
is § down, speculators for the rise baving been closing part of their 
commitments prior to the recess. Caba Telegraph Preference 
receded 10s. to 17, althouzh the island’s railways are coming into 
fair demand, and Cuban securities mostly move on the same plane. 
Globe Telegraph Ordinary eased off { to 104, but Reuters continued 
their buoyant tone with another 5s. rise to 81 middle. 

Railway issues are little influenced by the holiday prospects. City 
and South Londons at 44 have again dropped }, but Baker Street and 
Waterloo Debenture shot up to 3j premium after the special settle- 
ment. Metropolitan Consolidated is 97, and District 404. There 
is no fluctuation to record in the Central London trio. 


Manufacture of Electrodes for Accumulators.—A 
German patent has been obtained for a prooess of improving the 
conducting power of the granulated graphite, which is mixed with 
а metallic oxide, in the composition of the electrodes of certain 
accumulators. The fragments of graphite are put into a basket 
made of fine nickel wire, which is plunged into an electro-nickelling 
bath of the usual composition, a plate of metallic nickel being laid 
at the bottom. This forme a feeble cell, with the basket as cathode, 
and inashort time the pieces of carbon are covered with a brilliant 
metallic layer. It ів advantageous to agitate the basket at intervals, 
so that the thickness of the nickel deposited may be uniform, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
Closing Business done 
Present Dividends for the last Quotations осон. week ended 
1. * years, April 19th, | April Iich. АРЕ, 
1908, Highest/Loweas 
34,900 African Direct Tel , 4% Debs, ee ee ee ee ee 168 4 % 4 ¢ 99 —102 99 —102 9 
‚000 | Amazon Telegraph ( ot shares, Nos, 1 to 26,000 ec “ees Nil Y 21— 22 21— 2] .. 
119, 7001 Do. do, % Гере, ов. 1 to 1,350 Red, .. .. .. | 100 Nil 72 — 77 72 — 77 
163,520 | Anglo-American Telegraph F se “ane eo sar еи DOGOK 61s. 61 — 68 (0 — 62 xd ri 
8,118,210 Do, do, do, 6 Pref, ee ee ee ee ee Stock 6 6 5 107 — 108 | 108 —107 ха 106 
8,118,210 Do, do. do. Deferred $e: жыз cx WR" del HUE 2s. | 154— 15} 154— 168 15 
44, oce мары SON EN HAN se ee ee ee ees ee 5 d 7 % se те 62 68— 64 ee 
1, Б Ster 500 year 4 9; Deb, Stock RE. | Stock % % % — 99 х = 
16,000 Cuba у % ee ee ee ee ee 10 64%, 5 % 5 % 6 — 9 LEA 
6,000 Do. 10 % Pret, LE ee ee ee ee oe se 10 10%, 10% 10° 17 = 18 1 = p ee 
19,981 | Direct Spanish Telegraph, Ord. $ Vas wur UA pe 5 4% | 4% | 4% Bgxd = re 
6,000 Do. do, Сит, Pri. 6 10%, 10% 10%, S4— 9 xd — 9 li 
80,000 Do. do, ü Debs, ee ee ee ee ee 50 44* ; 43% 44% 101 aa 108 101 —108% ве 
60,7101 | Direct United Btates Cable 20 B 9 % — 118 —. 113 114— 113 xd 11} 
78,500 | Direct West India Са, gi! Reg. Deb. within Nos. 1 ‘to 1,200, Red, 100 44% 44% 44%, 100 —102 100 —id2 ° 
4,000,000 | Eastern Telegraph, Ord, Stock Ҹу ЕА Өз da „„ | Stock 7 96 * 141 —144 189 —142 xd 140 
2,000,000 Do, Bà % Pref, Stock ee же % M, 849, | 84% as 92 — 94 91 — 93 xd 914 
1,836,814 Do, 4 Mort. Deb. Stock Red. ee ee Stock / 4% 4 % 108 —110 108 —110 ee 
00, Eastern Extension, Australasia, and China Telegraph n 10 1% |.7% 14 — 144 14 — 144 иу, 
602,400 4 % Deb. Stock Btock 9% 4% | 4% | 105 —107 105 —107 
800, Eastern & Bouth EDD Tele., 495 Mt. Db., Nos. 1 to 8,000, red, 1909 100 4 4% 4% 100 —102 100 —102 e" 
3000001) Do. до 4 % Reg на Debe. (Mauritius Вор.) 1 to 8,000 | 95 & 4 | 4% | 101 —103 101 —108 E 
180,687 Do. do. 6 % Pre Y'a $2 s а 10 6 96 % 8 148— 144 148— 144 14g 
160,000 | Great Northern Telegraph, 10 194% | 15 % 96 87 — 39 87 — 89 83 
17,000 E Telegraph N ^ ax „ 0% |13% | 51—53 51 — 53 | 
72,680 | Monte Video Telephone Co., Ltd., Ord. 90 өө ee T we 1 8 o6 аже — d t3— ats 
1,988,888 | National T pue ота Pref, Stock... io e$ 87 s .. | 100 6 6 96 4—1 1084 —1094 108] 
1,966,667 Do, f. Stock МА ҷа = e» 59 ud 100 33 5 96 100 —102 00 —102 100 
15,000 Do, do. 6% Cum. 15 Frein. 10 6 6 % — 184 124— 12 
15,000 Do, do. : Cum. 2nd Pref. ee ee ee 10 6 6 fo 1] - 12 11 — 12 
260,000 Do, do, Non-cum. Brd. Pret., 1 10 250,000 өө «ә Б Б 5 96 64— 62— 52 
3,000,000 Do. do, " Deb. Stock Red, es * - Stock | 84 84% 100 —102 100 —102 
1,689,598 Do. do, Deb. Stock Red, ee ee 100 4 4 % 1034—1 | 1084 —106 
50,000 Do. do. 0 NM ee ee 1 6 % % 6 о 1 3 — 14% ia 1% 
100,000 | Pacific and 9 gus. 4 96 Guar, Debe, 1 to "1,000 ° ee ..| 100 4% 4% 4% 9) —102 102 
11,889! | Reuter's .. je és vx Me д "e »s 8 5 *. 5% è 71— 84 8 — 84 
8,237 | Submarine Cables Trust is 2% * ER ee oe „„ | Cort, 6 95 6 96 6 96 125 —128 192 —125 xd 
68,000 | United River Plate telephone is k 8 ч | 8% .. 7— it 7— 7 
40,000 Do, do, Cum, Pret., Nos, 1 to 40,000 ee 5 5 96 5% . 5 — 5 5 — b 
179,947 Do, do. Н De 2 оо ee ae ee ee Stock 5 % 5 % 5 % 107 —109 107 —109 
16,6091 | West African Telegraph, Bhares  .. - 52 10 9 А 4% » 8 — 84 8 — 
,008 | West Coast of America, 1 to 30,000 and 58, 001 to 58,008 24 Nil Nil ; 1— 1— үа 
150,000 | West Coast of America, 4% Debe., 1 to 1,600 guar. by Bras. Sub. Tel, | 100 4% 4% 4% 100 —1 100 —102 
107,980 Weste n Telegraph, Ltd., 88 1 to 207, 980 T tis T 10 3 ч. 7 А 92 134— 14 xd 133 — 14 
"6.000 D», do, Debs. and series, 1906 ee os .. | 100 5 % 5 96 5 96 101 —108 101 —108 
553,880 Do, do, 4 Deb. Stock Red. ee oe ee ee 100 4 96 4 70 4 "o 107, — 5 103 —105 
88,891 West India and Panama Telegraph. 80 * - e m 10 Nil Nil a D i — H 
84,668 Do. do, do, 6 % Cum. 1st Pref, 0 - 10 7% 7 ; H- i 1— 8 
4,069 Do, do, do, - Cum, 2nd Pref. 80 10 Nil vil 2 8 — 8g 8— 8 
60,000 Do, do, do. Debs., Nos. 1 to 1, 800 . 109 5 % 5 "o Ф 103 105° 108 = 105 
| 
FLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
40,000 British Aluminium 7% se ee oe oe 11— 5} 
17 — Do. do. doy it oum. Pi Pref. . ы Bed: vs .. ра 44— 
поо! Do. do. "uH lst ce oe Фе. Btock b 9) — 1—8 
183,501 | British Blectrio Traction "T °. T T 8 9 — 
156,487 Do, do 6 % Cum. Pref, .. se ce]. 1 6 ^ 101— 11 
1,09000,0101 Do. do, Б пај Debenture Stock èe eo | Btock | б 120 —122 
З ,000 Do. do. 2n Deb. Stock Red. ee ee ee 100 ee $8 — 100 
100,000 | British Insulated and нав Cables as бб 0ч ce з» 10 % jm 6 xd 
00,000 Do. do, 6% ‚ Pref, ee ee ee 6 % [$3 6 
pc А Do. - e 85 4%, 19 Mort. Deb. Red. 100 “4% we —104 
Browe Lindley LI ] € 22 ee ee ee ee 1 mam 
60,000 |4 Ро. do. 6 Cum. Prei. 41 Nil 14 эю 156 
106,781 Brush Electrical Engineering, *$ 1 to 106,181 ° о е» ee ee 2 Nil 
160,000 on-com 6% 1, ee ee ое 2 R % 1 — $ 
126,000: Do, do. Perp. Deb. Stock . oo — oe | Stock | 44% yu — v6 
115,000; Do. do. 4 Perp. ind pes Brock . e» | Stock 44'% 79 — 62 
86,000 | Oallcnder's Cable Construction shares. ёзу we. DE 10 * 11 — 113 
10.000 Do. do. do. 6 Cum . Pret, ee 6 * еф - 64 
800 ann Do. do. do. tj % lst More Deb, Brock Red, „ Stock | 44% 106 —108 
1,965 £ Central London Raltway, ОМ: В К +» ee | Stock | а t2 — 94 
028,306 Do. 4 % Prel, Stock . soe  .œ. se| Stock | 4 $ 101 —108 
523,3 в Do. ds Det [] do. ee oe ee ee ee Stoch 4 #2 — 6 
l. . 0 | City and South London Railway vi es i es ve | 8tock 5745 44 — 46 
е ort. J о ай Q/ 
100,001 | Bol to 11.000 of i red. } 73 5% 93 — 98 
99,961 & Swan United Eleo, Light, "A" shares, £8 paid, 1 so 99, =) 6 Nil l= 1 
17,190 Do. до, u A" shares, 01—017, 189. b Nil 1g— 2 
844,028) Do. do, 4 Deb. Stock Red. oe 100 X, 80 ama 85 
100,000: Do. do, 6% 8nd Deb. Stock Prov. Certs. all pd. | 100 b * 24 — b9 xd 
112, 100 E войне Conatruction 1 00 112,100 .. „ 9 8 4, — 1 
91,890 о, до 0. 7 сиз Pref. 1 to 81 890 oe ео @e 9 7 90 . 24 — af 
30,000 Do. do. 4 let Mort. Deb, Stock. . Sto 4 5 $7 — 99 
95,000 | General Electric Co, ( * Cum. Prei. Wal ^4. DV ш 10 6 4. 94— 10 
800,000 | Hono (W T Telegra u Wons Oa з аР n 
y's ede р Orxs, Urd, .. ee oe ee ee 30 * 114 — 12 
300,000 Do. do. Pref. co э. 5 44% H- tf 
45,900 Do. do. o Deb Stock ео өе Stoob 43 109 —111 
50,000 | India-Rubber, Gutte-Peroba &/Telegraph W ies Cow 10 10 x 16 — 17 
81,500 {Liverpool Overhead Railway, Ord. . Y 15i Mori, Deb, 110 Y "MIS p 
[] эө eo ee oe ee ee l be 8 — 8 А 
0000 |! Рр, do Frei. diopad .. | w 8d te w 
87,500 | Telegra nus reas and Maintenance 19 | 20 4, 86 — 88 
4 % Deb. Bds., Nos. 1 to 1,5009 Red..900 | 100 1% 108 —105 
tock eo oe oe oe ee 100 гь — 9i 


180,000; 
668,800: Waterloo & Ону Rellway, Ord. B 
* A репой of nine months, # Quotations on Liverpool Btock. Exchange, 1 Unless otherwise stated all shares are fally paid, <; From Manchester Share List. 
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SHARE LIST OF ELEOTRICAL COMPANIES (continuct).— ELECTRICITY SUPPLY COMPANIES, . 
Повіт Orr i7 
Present Btock | Dividends for the | Jlo Bustnes don? 
NAME Quotations Quotations week ended 
есе, ' i Share, | I three years April 12th. 17th. April 17th, 1908. 
t | Lowest 
19,977 | Brompton & Kensington Electric Light 8 Ord., 1 to 30,000 .: 6 ао | 10% 10% | 104xd 9i— 1 "t . 
10.628 Do. do. an. J Gun. Eat ni % % то , laß fit | |; 
288,782 | Central Electric Supply 4 % Guar. Deb. Stock i 20 ..| 100 4 % % | 4% 105 —106 106 —108 oe T 
80,000 Orosa and d Electricity Supply .. we ae T 6 10 + 8 *. 8 9 d- 94 Tà— 9 .. T 
82,000 ’ ә е 0. Oum. Pret. re 5 i: 4 F | 4 4, 5 1 — rf Sya ee 
40,000 Do. do. City Undertaking '' Cum. Pref. T 6 44", 4596 | 49% 5 — t 5 — k z T 
40,000 Do. do. 1 . 2 ee ee ee oe oe b 4 % 44% 5 J t 5 — 5 б, ee 
850,000 Do. do. 4 Deb. Stock Red. ee eo ee ee 100 4 % 4 ‘X 4 y7 106 —107 " 106 —107 TR ve 
44,496 |*Chelsea Electricity Supply, $3. SAL ai, чё. LENS ed 6 445, 53% 6 64 — 7 7 61 = 
150,000: Do. do. ha Stock Red. .. v T eo | Воск | 44% 44% 43° 109 —111 109 —111 z . 
40,000 Do. 6 Cum. f., 1 to ео ee ee oe 10 6 % o5 6 5 184— 14 183 — 14° oe ee 
400, 0603 Do. 6 V Deb. Stock, Scrip. (iss. at 115) all paid. T T 5%, 5 % 5 * 128 —127 ve T 
800,000 Do. апа Deb. Stock, г Oerts., all paid ee oe 100 13 44%, 443 108 —105 108 —105 ve Ed 
40,000 | County of London Electrio Lighting, Ord. 1—40,000 .. ie aè 10 4m 4 4. 44% 9— Fes 9 . 8i "— 
80,000 Do. do. do. 6 95 Pret., 40,001—66 ee 10 6 9. 6 96 6 % 12 ==, ха 12 =з 12 oe ee 
400,000: Do, do. Deb, Stock .. .. .. .. vo "m ae % | 44% | 110—118 111 —114 11 И 
950,000 Do. do. 9nd Deb. Btock ee ee ee oe Stock 4 % 4 % % 104 —106 104 —106 1 104 
70,000 | Hdmundson’s Electric Corporation, Ord. Shares es - es 6 ? h 7% 8 — 60 a i 
83,000 Do. do, 6 4 Cum. Pref, .. ee m d & 96 6 x, 6j— 678 6А 
91,000 Kensin n and Knigbtebridge El 0 Ord, ee ee ee ee 6 10 * lu 19 % 13 тт" 18 тт 18 7 » 
136,000 А А ‘do. 4 11 Debenture Stock .. | Stock | 4% 4% 4 X, 101 —108 xd | 101 —103 re А 
111,000 | London Electric Bupply Corporation, ted, Ord, .. 5 Ру 8 Nil Nil | 8% 2 ws a 
69,0.0 Do. 0. do, 6 % Pref. ee es 6 6 s 6 TS 1 6 ч, -— b ee ee 
871,835 Do. do. do. 4 96 1s$ Mort. Deb. Stock Red | Stock | 4“, 4 9 | 4% 99 —101 93 — 101 T ТД 
Metropolitan Blectris Supply, 1 to 100,000 .. vs ks ks x 10 72%, wig, ‚109% 174— 184xd 184 185 1% 
16,121 Do. do. 44% Cum. Pref. 1—71,106, £8 paid .. 5 44°, 4005 4495 6 6 bi ia $a 
930,000 ро, do. 1st Mort. Deb. Stock ёж ^ Ww we 44% 44% | 4^, 103 —114 —114 S si 
0,000 Do. do. Mort. Deb. Stock Red .. oe Stock 35.4 BA", % 97 — 99 — 99 99] 99] 
250,000 | Midland Electric i 43 % lst Mort. Deb. i^ .. | 100 |. 42 44°% 44°% 99 —101 —101 n. 7 
10,863 | Nothing Нш Eijectrio Lighting „„ өө 10 A * 6 *. 7 96 144— 164 44— 153 . 
69,000 0. do. 496 1st Mort. Deb. ° е ое ее 100 4 5 4 аб 4 a 100 —102 xd 100 —102 oe 
40,000 | St. James’ and Pall Mall Electric Light, Or «s as " 6 143% 144% | 14496 184— 14 1 14} T 
90,000 Do. do. do, 7 bor 20,081 $0 40,080 6 7 p? 1% 1 d e 9 е 
150,001 Do. do. do. Bl Deb. Stock Red oe 100 83% 84% 3% 98 —100 100 • oe 
19,000 | Smithfield Markets Electric Buppiy, Ord. $a re Vs ss 6 За 4 M 4% 94~ 34 84 T oe 
50,000 Do. do. 0, 4% Deb. Stock .. e. Stock 4% 4 ф 4 % 19 — 88 88 Р 
65,000 | South London Electricity Bapply, Ord. .. .. Ré- айз qi 6 134 8 4 * — 4i 4 T e? 
100,000 | South Metropolitan Electrio Light and Power (Ord. .. n Ө» 1 Nil Nil Nil 1 . T 
50,000 (Late Blackheath and Greenwich 1 L5 1 Ni | 7% | g 55 1là— ly, 133 = 
100,000 Dist. E. L. Co. 4% 1% Deb. Stock | 100 | 4% | 44% | 44% 105 —108 xd 108 
80,000 | Urban Electric Supply, Ord. .. 4 ve oo ее 6 6%, 5 % 5 %, ни бд xd | 4 ү! | 
80,000 i Do. do. 5 Cum. Pref. ев [ES ә eo Фе B ! 6 y 5 E^ b s — с} ха | — i 6} kz 
000 Do. до. 44% Ist Mort. Deb. Stock Red .. .. | 100 , .. ui 43°, | 104 —106 | 100 
110,000 Westminster Electric Supply, Ord. vs ss ee bs а 6 | 139% | 184% 14% 12 — 18 184° 189 125 
96,151 ро. до. 6 % бат, Pref. .. .. .. a 6 | 5 % 5 % b оч, 6 — 63 | 64 | - e 
Shares not officially quoted :—Mackay Companies, ord., 48—434. Pref. 76—16. 
* Subject to Founders Sbares. 1 Unless otherwise stated all shares are fully paid. 


MARKET QUOTATIONS, Monday, April 17th. 
re | atest) Ёо з [|| samara en n. р Lem | Fortnight’s 


Quotations su 


Smith & Co., / India-Rubber, О.Р. and Teleg. Works Co., Ltd 


— 


Trade Marks in Egypt.— Messrs. W. P. Thompson and 
Oo., 6, Lord Street, Liverpool, write us as follows : We have 
received word from our agents in the Egyptian Sudan, that that 
country is being simply deluged with cheap Continental goods 
marked with English trade marks; that the Custom House is 
desirous of stopping this trade, but cannot do so, as the English 
manufacturers have very few of them registered their trade marke, 
but that they will at once stop such frandulent importations of any 
registered trade mark, on the marks being put on the register. The 
German manufacturers have been very much more wide-awake than 
the English in this respect. The Associated Brewers of Pilsen 
registered their marks and then got the Government to at once stop 
all beer imported into Egypt and the Sudan with the word Pilsen 
or any of their marks on if, unless shipped by them, and the Munich 


CHEMICALS, &o. ES Inc, or Deo. METALS, &о. (eontinued), то : Deo. or Inc. 
a Acid, Hydrochloric oo 5. per сті, > g Ocpper Sheet - m ee рег ton is 
a " trio ee oe ee per cwt, 22J- ee 9 IT] ee $5 ee ae per ton £83 "t 
a n Oxaio.. .. .. eo per out. 89/- 5 ¢ » (Tlectrolytic) Bars .. per ton 470 10 
a „ Sulphurie .. ..: .. percwt, 5/6 as e ji Sheets .. per ton £81 
a Ammo Bal ее ee s» per cwt, 49/. oe e Т] [T] „ per ton £81 ` °з 
а Ammonia, Muriate (crystal) .. рег ton £88 10 ex б} п Н.О. Wire per lb. М. 
в IL 39 ee ее oe per ton £80 ee / Ebonite Rod ee ee oe per lb. hig 
. a Bleaching powder  .. рег ton £5 б oe f » 8h А „ der lb. = ee 
а Bisulphide of Carbon . per ton £15 oe п German Silver Wire . per lb. 186 «e 
a Borax.. |... co of eco per ton £18 T А Gutte-percha fine os ee per lb. 6Ь to 7/- e 
а Bensole (90%) — .. ..  .. pergal. Y- ee h India-rubber, Para fine .. per Ib. 5/63 to 5/7 . 
& „ ( €) .. ef ec per gal. 6/6 T $ Iron, Charcoal Sheets .. рег ton £18 A 
a Copper Bulphate ..  .. . per ton £22 £1 dec $ , Pig (Cleveland warrants) рег ton 10% ]j- ino. 
в Leek, Nitrate „. ber ton £95 ёе € oa 0 according to sise per ton From £11 T 
а „ White Sugar e. per ton £81 $ „ Sorap, heavy os oe porton 41/6 to 50, e 
в 10 рүе „ж Фә зы = п 10 e „% Wire, galvanised No. 8 .. per ton En E 
a e ee ee ee ° J se ine. 
а Napbiba, Solvent (90% а 160° C). per fal. 5/6 25 g Lead, English Ingo. . per ton to £185 ine 
а Potassium Bichromate, in casks per Bd, 9 n б Sheet ee per ton 614 10 5/- inc. 
a Potash. Caustio (75/80%).. ee рег ton £22 £3 ine m Manganin Wire No. %8 .. es per lb. 8j- * 
a Potassium Cyanide e. per lb. 118: i Mere NM . per bot, £776 5j. dec. 
а Shellac oe se c. o» рег сті, 165/- d Mice (in original oases) mall. per lb, 6d. to 1 o. 
a Bolphate of Magnesia .. .. pertan £4 10 T d n 1 » m per Ib, 9/6 to 4j- e. 
e Sulphur, Sublimed Flowers . рет ton £6 10 T d „ i н large .. per Ib, 46 to 8/6 e 
a н RNeoovered e. ber ton 25 10 oe Р Phosphor Bronse, plain castings per Ib. 1/1 to 1/8 5 
a „  Lump .. .. `e. per ton £6 m Р » rolled bars & per Ib. MI to 18 e 
а Bode. Caustic (white 70%) .. n on о oe iit „ strip & sheet per lb. i 0 s 
a 50 ee ee ee ө 0 um ae ee oe oe Os, 
Sodium Richremate, casks bor m. Ne. e Silicium Bronze Wire T€ and Ib. 1052. to 1144, ii 
» Cyanide „ «  .. per lb. 7d. í Steel, Magnet, aco'd'gtodesc'p'n per ton 458 ee 
$ T] " bars .. eo 815 to £40 2 
METALS. &с. i £153 to 90/- {0 40j- 
b Aluminiom Ingots, in ton lots .. per ton £180 85 б Tin, Block .. — ..  ..  .. per ton £189 ino. 
b ii , in ton lots .. per ton #168 D * y» Wire, Nos, 11016 .. — . per lb. Wü ч 
b beet, in ton lots .. per ton 166 at p White Anti-friction Metale— 
b Babblit's metal ingots ..  ».. per ton 848 to £140 “White Ant” brand .. per ton | 248 ю £t5 . 
e Brass N me ую basis рег m. sh: П Yarns,3/10s Grey Cotton, on sp'ls per Ib» 8d, ee 
e ee ` е , oe " 68. Ae x oe ө " ee 
c „ „ (soliddrawn). . per Ip. . » Í m Вру1ф1 Russian. ber Ib. í 
с B.» T eo per Ib, 8d . } " . Russian, single .. per Ib. ae 
s Copper Tubes eta a wn) 5 per Ib. 1 г. i zin gh 6 Vieille l eee De te 426 17 6 ы 
Я it А , - nc, Bh’ еШе Montagn А : 
g Copper Bars (best selected per ton a | Sine) por в 


lied by Messrs. :—a G. Boor & Oo.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Sons.; ¢ Frederick 
‚3 g James & Bhakspeare; h Edward Till & Co.; 


$ Bolling 4 Walter H. Hindley and 
Oo., Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Oo., Ltd.; n P. Ormiston & Sons; o Johnson, Matthey & Go., М томе 


Ltd.; p The Phosphor Bronse Oo., 40. — 


brewers have lately done the same as regards Munchen and Munich. 
Some little time ago our agente discovered a printing worke in 
Egypt engaged almost exclusively ia printing fraudulent labels, 
which were sent on goods not merely all over Egypt, but to Singapore, 
Hong-Kong and elsewhere in the East. This place was broken up 
through our agency by getting the rightful owners of these labels to 
register, and then pouncing on it.” А 
Саз. —А man, aged 62, residing at Wandsworth, died 
from the effects of coal gas poisoning last week, owing to gas baving 
escaped from an old-fashioned chandelier to which incandescent 
` gas fittings had been affixed. The chardelier had slipped down 
and there was no water in the container. The jury added to their 
verdict, a rider warning people of the danger of overweigbting 
fittings with incandescent gas burners. 
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THE ELECTRICAL REVIEW. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


HEATING AND BPARKING LIMITS IN VARIABLE BPEED 
MOTOBS. 


By A. Н. Bare. 
(Abstract of Paper rcad at Birmingham on March 15th, 1905.) 


In this country the individual drive is comparatively little used; 
in America, however, the case is different. There the advantages 


of electrical power are more generally recognised by manufacturers, 


and, owing to the greater cost of labour, a reduction in the time 
taken for each operatíon has more influence on the cost of produc- 


tion than isthe case in thís country. 


The introduction of the high-speed tool steels has so increased 
many machines that in the case of some of 


the power required b 
the larger tools a variable speed motor is almost a necessity, if the 
st advantage. Take for example the 


work is to be done to the 
case of a 16-in. roughing lathe. Four years ago such a tool would 


have taken about 5 н.р. from the shafting, while now it requires 
30 to 40 H.P. Ву the use of variable speed motors the labour cost 
in certain classes of work may be reduced by 20 per cent., and 


sometimes even by 40 per cent. | 
Broadly spesking, there are three ways of varyiog the speed of a 


shunt motor:— 
1. Varying the magnetic flux through the armature. 


2. Varying the pressure applied to the armature. 
3. Changing the number of turns on the armature, by providing 


two commutators and two seta of windings connected in series or in 


parallel. 
Each of these methods hae characteristic features that fit it for 
particular purposes. We will first consider the factors that determine 


the sparking limite. 

In the short interval of time that the coil is short-circuited under 
the brush, the current in the coil has to be reduced to sero, and 
If the 


brought up to its fall strength in the opposite direction. 


brush width w is equal to 4, the width of one segment plus mica, 
from the brush into this 


the full current of the motor = 2 c will 
segment when they coincide. An E. M. F. e is required to overcome 


1500 


0 500 1000 
Revs. per min. 


500 1000 1500 
Revs. per min. 
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the contact resistance between brush and segment, and an E. M. F. E 
is required to force the current c through the resistance of the coil 
itself. Neglecting the selt- induction effect for a moment, when the 
commutator moves forward the resistance of contact will be increased, 
and as the current c is proportionally reduced, the value of e 
remains unchanged. The value of ж bas no bearing on the problem 


of commutation. 

We will now consider the dissipation of the energy stored in the 
coil due to self induction, assuming that the brusbes are to placed 
that the stray magnetic field generates no E.M.F. in the coil. We 
will write 1, for the E. M. F. generated by reversing the total linkage 
through the coil in time /. While the coil is short-circuited this 
E. M. F. sends a current that passes from one segment into the brush 
and from the brush to the other segment and round the coil. In 


passing from tegment to brush and brush to segment this current is 
opposed by the Е.М.Е.' є; and e, due to the resistances of contact 
between the brush and the respective segments. When the brush is 
jast coming into contact with and when it is just leaving a segment, 
the sum of these resistances is very high, and when the brush bears 
equally on each segment it ів а minimum. The E. M. V. e due to the 
main current passing through these resistances need not be con- 
sidered, because at one segment it opposes, and at the other seg- 
ment it assists the short-circuit current. If the contact resistances 
between brush and segment are to be solely relied on to absorb the 
electro-magnetic erergy stored in the coil, the average value of tbe 
E. M. F. due to the short-circuit current passing through these resist- 
ances must be equal and opposite to the average value of tho 


reactance voltage B. 
Ia modern dynamos and motors the contact resistance does effect 


the commutation satisfactorily, even when the stray flux is opposing 
and not assistibg the reversal of the current. As the contact resist- 
ance of the brushes can only be varied within natrow limits, it is 
n to so reduce the self-induction of the coil that the value 
of the к, is not too great. Mr. Hobart has described a series of tests 
on the inductance of armatare coils under various conditions. For 
the part of the coil embedded ia the slot, and with a slot three 
times as deep as it is wide, his results show that there are about 


10 lines of force per ampere-turn per inch of effective length of 
core d, and a corresponding number of about two lines per inch for 
the part of the coil outside the slot /,. Calling these values re- 
spectively f, and /, we have 


VARIABLE VOLTS (BY Boosrss). 


Belf-induction of one turn of the coil = f, /, + fals 
and Mutval induction = (J. I. + fa la) m m, p, 


where m, is the turns per segment, m, the turns of all coils simnl- 
taneously undergoing commutation, p the number of poles, and b 


the number of circuits in the armature. 
Multiplying by tbe maximum current in the coil, we get— 


Total linkage = (f, 7, + fa la) m m, 5 с. 
Ав £, the time in seconds occupied for cominutation, stands for 
the time of half а cycle, the periodicity is 2. cycles рег second, 


and assuming the sine law, for want of better, the E.M. F. induced 
in the coil by reversing the above linkage—that is to say, the 


resotance voltage—is 
B, = (f. li + fa la) m; mn; P с x an 
ф zt 


If w the width of brusb, 9 tbe width of segment, s the 
A Then, as 


number of segments, n the r. pm., we have ¢ = ¢ 
7 


My = т, ay the values of w and 4 cancel, and we have— 
R, = 01046 (J. J. + fa la) m? MIL х 1077, 


The R.M.8. valne of the reaciance voltage ‘would be JT if the 


change followed a sine law. If the stray field isinducing an E M.F. 
Fm in the coil while commutation is taking place, to obtain perfect 
commutation we must have— | 
zte £ T. = €; + єз, 
2 

In practice the reactance voltage calculated from the above 
formula gives s surer indication of the current and speed at which 
sparking will commence than any other criterion that has been 
advanced so far, bu’ it is not an infallible guide in all cases. Tests 
ofsmall bipolar motors give very uniform results even with ex- 
treme variations in the speed and power of the machine, but for 
some reason the reactance voltage at which a multipolar motor will 
comm»ncoe sparking is not so constant. | 

When, however, the reactance voltage is used as an iudication of 
the carrent at which any one motor will commence to spark when 
the speed is varied hy altering the terminal pressure or by varying 
the field strength, it gives remarkably consistent results, 

Assuming, then, that reactance voltage may be taken as a safe 
guide for studying variable-speed motors, we will proceed to notice 
its effect on the horse-power that can be taken with different 
methods of speed contro). 

а motor which, if wound for constant speed, would give 10 И.Р. at 
1,000 r.p.m. The armature windings and commutator segments are 
supposed to be so proportioned in each case that the sparking and 
heating limits coincide at the speed for which the commutation is 
poorest. It will be sufficiently correct for our purposes to take the 
core losses as being proportional to the product of speed and flux 
density in the armature core. For the sake of simplicity we will 
neglect the change in efficiency as the load varies and slso the 
improved ventilation of the armature that is obtained with higber 
speeds, and take the heating limit as being conditioned by C?R loss 

The correction for these quantities depends on the construc- 


alone. 
tion of the particular type of motor concerned, and does not seriously 


affect the resalt. — 
The accompanying curves show the horse - power of such a motor 


as limited by heating and sparking. The dotted lines represent 
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the horsc-power as determined by heatiog limits, and the full lines 
the overload that сап be taken for short periods without causing 


DousBrEg-WOoUND 
ARMATUBE, 2: ]. 


sparking. 
Attention may be drawn to the last arrangement given. The 
speed range is greater than is obtained by a double-wound armature 
with equal windings, and as there are three possible combinations 
instead of only two, the intervals in the speed that have to be 
filled in by field regulation are not so wide. The power available 
from heating considerations is certainly less than it would be if 
equal windings were used, but tbis would not be a serious draw- 
There 


back for many purposes where the icad ig intermittent. 
is one weakness, however, namely, that the commutation is poorest 


For purposes cf comparison we will take 
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at а middle speed instead of at the highest speed. 16 certainly 
= rd this arrangement deserves more attention than has been 
given 

When selecting the method of obtaining variable speed, it is 
necessary to take the load factor into consideration. To illustrate 
the importance of this point, we will compare the duty imposed 
on the motor by a lathe, a ram pump and a planing machine. 

In the case of the lathe, approximately the same power will be 
required at al] speeds, but as there are usually considerable intervals 
of rest and light load in this class of work, the heating limits need 
hardly be taken into account. What is wanted is a motor that can 
deal with the same overload throughout ita speed range. For this 
the regulation by a reversible booster would be the ideal method if 
the cost were not prohibitive. The multiple mains system meets 
the case fairly well, bat the cost of extra cables and switchgear is 
only repaid when a fairly large proportion of the motors are 
required to work at variable speeds. One bas, therefore, to fall back 
on regulation by varying the field, and this gives excellent results 
in practice in spite of the restricted overload capacity at high 
speeds. Ifthe motor is liberally rated, overloads that cause spark- 
ing will not be frequent or of long daration in most cases, and the 
brushes polish the commutator during the subsequent working at 
light loads. 

In the cate of the ram pump the load is likely to be continuous, 
and heating limits are therefore of more importance than coneidera- 
tions of sparking. As the power required by the pump increases 
with the speed, the double-wound armature with equal windings 
is АА best for this purpose, unless a multiple mains system is 
а е. 


The driving of a planing machine by a motor presents a more 


difficult problem. The load may Ъз almost continuous, and at each 
revereal there is a very heavy overload for an instant. Mr. A. D. 
Williamson has, I believe, been successfal in using the shunt- 
wound motor with variable field control for this purpose. The re- 
sistance in seriés with the field spools is short-circuited by a switch 
(operated by the movement of the table) during the time of reversal. 
The speed of the motor is thus reduced and the sparking limite pro- 
portionately increased just when the overload is being dealt with. 


Mr. H. М. Новлвт, in a written communication, stated that the 
design of а motor for variable speed by shunt control was, in 
reality, the simplest case with which a designer had to deal. This 
was for the reason that, if the speed range was to be at all great, it 
was useless to set the brushes with а fixed angular displacement 
from the neutral position for the purpose of thereby assisting the 
commutation. The extreme case was met in the motor which must 
ran in either direction. I¢ was the writer's practice in such a case 
to design the motor with the brushes at the geometrical neutral 
point, and with a sufficiently low reactance voltage to preclude 
sparking at the highest speed required for a given load. Mr. Bate's 
tests had also shown that in such а case the current at which spark- 
ing commenced was inversely proportional to the speed, and that 
this was во even in the extreme case of unexcited fields, the arma- 
ture being driven bv motor, This case was met with in continuous 
current potential regulators, which were coming into more and more 
extensive use to displace rheostatic control of large motors. Return- 
ing to the motor for operation at varying speed by shunt control, it 
would be well to point out that it was preferable to choose as low a 
maximum speed as possible. That was to say, if it was required to 
drive a machine tool with a maximum speed of 100 r.p.m. and а 
minimum speed of 25 r.p.m., it would be well to choose a very low 
gear ratio, letting, for instance, if 10 h.p. was required, the corre- 
sponding speeds of the driving motor be 400 r.p.m. and 100 r.p.m., 
rather than, say 1,000 and 250 r.p.m. This would be the more im- 
portant the higher the voltage of the network. "Thus for a 440-volt 
system, it would be highly important to adopt the lower speeds, 
whereas for a 110-volt system, the higher speeds would give a good 
result, For 220 volte, the lower speeds would, on the whole, be 
preferable. In a contribution to the Exxcrrican Review for 
December 4th, 1903 (p. 926) he had endeavoured to give a rough 
idea of this matter. 

Mr. О. W. Hinr, in a written communication, said that in addition to 
the methods mentioned by Mr. Bate forcoatrolling the speed of motors, 
there was one tried some years ago which did not appear to have 
attracted much attention. The method was devised by a Mr. 8. N. 
Rashmore in 1397, and although not intended specially for motor 
con£rolling, it would appear suitable for that purpose. (Dctails of 
hig experiments were given in the American Electrician, and there 
was aleo an article in the ErLzorBicAL Review of April 14th, 1899.) 
Mr. Rushmore's method consisted іа using multipolar dynamos 
having parallel-wound armatures in which the brushes, instead of 
being connected to feed a single circuit, were connected indepen- 
dently to separate circuits, the voltage and current in each of which 
might be varied without reference to the others The machine on 
which the experiments were made was а four-pole machine feeding 
two separate circuits. It was shunt-wound, the magnet coils being 
in two circuits corresponding to their respective pairs of brushes 
with regulating resistances for varying the voltage. With such an 
arrangement & development of the Ward-Leonard system seemed 
possible. A single motor-generator set would be capable of 
serving several motors instead of only one, and each motor 
could be started, stopped and regulated independently of the 
others. As an instance of the possible application of this 
method they might take the case of a couple of air com- 
pressora supplied with current from a four-pole generator. In 
such a case, by connecting the compressor motors on separate 
circuits, the speed of each might ов economically regulated 
over a wide range, and the starting urraazements would be simple. 


crab so as to increase the speed range. 


With regard to shunt motors in which the speed was regulated by 
varying the field, he had for about two years been using this type 
of motor for & purpose for which, at first sight, 16 would bardly 
seem suitable—namely, for the hoisting gear of cranes. Where a 
hoisting gear was in an inaccessible position, as in the case of the 
crab on an overhead crane, the series-motor had drawbacks. Toa 
certain extent it varied ite speed according to the load, but as this 
extent was limited, it was usual to fit speed change-gear on the 
To change the gear it was, 
however, necessary to run the crab up to tbe cage, and in some cases 
it was also necessary for the driver to get up on to the platform. 
This involved so much trouble that the change gear was seldom 
altered, and might in most cases bo as well left off. If they used 
a shunt motor, the speed changes could be instantly effected without 
trouble by means of a shunt-regulating switch placed in the cage. 
Ia order to prevent the load from running away when lowering 
with a series motor, an automatic mechanical brake was necessary 
which came on when tte load overhauled the motor. This 
was not required with a shunt motor, as the latter, when 
overhauled by the load, returned current to the circuit, 
and во automatically offered the right amount of resistance 
to keep the speed of lowering within the required limits. 
On a 30-ton crane to which he had fitted a shaot-motor, the speed 
of lift could be varied from 44 ft. per minute for a full load to 
19 ft. per minute for the hook only. When lowering, with the 
regalating switch on the same positions the speed was a little greater 
than when hoisting. These were the speeds when the controller 
was fall on, lower speeds being obtained on the intermediate steps. 
Thus when lowering 30 tons, the speed on the first step was 9 ip. 
per minute, and when full оп the speed was 5 ft. per minute, and 
at this speed the motor returned 20 amperes to the circuit, the 
voltage of which was 220. The 30-ton crane was the first to which 
he had applied a shunt motor. It had worked very satisfactorily 
for nearly two years, and the same arrangement had since been 
fitted to several other cranes. 

Mr. HorprEN asked if Mr. Bate had used reversing poles on 
motors in order to increase the eparking limit. Personally, he had 
used them to great advantage in the case of а 70-н.р. motor, which 
was started up light, run for a few seconds heavily loaded, and then 
stopped and reversed. Carbon brushes were used, placed in a 
central position. He advocated the use of series motors in many 
cases where machines were driven by a separate motor. They were 
specially suitable in the case of planing machines, as they gave a 
powerful torque at reversal, and were capable of taking a very heavy 
overload. 

Mr. Barn, in bis reply, eaid that he was much interested in Mr. 
Hill's description of the use of shunt motorsforcranes. He thought 
it one of the many purposes to which variable speed shunt motora 
might be applied. Bot he doubted if the average crane driver 
would take the trouble to vary the field rheostat. He bad never 
worked with reversing poles, having regarded them as unnecessary 
for ordinary working, since good results could be obtained by the 
shunt rheostat with low reactance voltage and carbon brushes. He 
appreciated the suitability of series motors for driving planing 
machines, When using a shunt motor for this work it was important 
to get a fly-wheel effect, and to make the commutating conditions 
very good. 


POWER GAS. 


On March 16th a paper was read before the Leeds Local Section by 
Dr. F. H. Bowman, dealing mainly with the use of suction gas 
plant for central station working. The paper would have been the 
better for sub-editing, as the style is not above criticism; and much 
of the matter is of a very elementary character. 

The author considers that pressure gas producers, using bituminous 
fuel, ought not to be employed in connection with installations of less 
than 1,000 в.н.р. With plant of this size, using bituminous fuel and 
recovering the residuals, “a в.н.р. can be produced at a cost of 
under 0'2d. per hour, including everything." This statement, how- 
ever, must presumably be taken to exclude capital charges. With 
Dowson plant using anthracite or coke, ‘а B.H.P. may be obtained, 
including everything, for about 0°45d. per hour." 

The author then proceeds to describe the "Dynamic Gas Pro- 
ducer,” which he considers "the most perfect of its type.” Re- 
ferring to the chief drawback of the suction gas producer, in that it 
cannot be run on light load for long, he states that the limit of 
continuous satisfactory running is about one-fifth of the normal 
full load. No advantage is claimed fur gas plant where the gene- 
rating seta are above 2,000 B. H.P., but it is stated that with small 
units of 100 to 500 в.н.Р. as great economy can be obtained 
as with the largest steam or water-power plante ruaning 
uader the most favourable conditions. The saviog effected 
by using suction gas plant, as compared with town illumtaating 
gas, varies from 50 per cent. with town gas at 1s, 4d. per 1,000 cb. ft. 
to 84 per cent. with gas at 4s. (these figures referring to fuel cost 
alone). 

The result of a trial carried out at the works of the makers of 
the Dynamic Gas Producer with an engine giving 11:5 B.H.P. was a 
consumption of 0:835 lb. of anthracite per B. . P.-hour, costing, at 
323. per ton, id. per B. II. P.-hour. Allowing for the cost 
of the producer £110, and for the engine, £105, the cost of 
running for 10 hours daily is worked out at 0514. 
per B.H.P.-hour; this estimate includes one-quarter time of an 
attendant at 252. per week, allowance for rent, rates and taxes, and 
interest and depreciation at 10 per cent. per annum. Allowing for 
the cost of a dynamo, the author brings the cost per B. H. · hour up to 
0:563d., and then says, “ Adding one-fourth to this, we get the cost 
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per B.T U. per hour = 0°704d. per hour, which is а little leas than 
zd. per вто.” Apart from the fact that elsewhere in his paper he 
uses B.TU. to represent British thermal units (which should be 
B. Th. U.), we must point out that adding one-fourth to the cost per 
H.P. does not give the cost per xw. One-third must be added at 
least, and if allowance is made for loss in the dynamo, the addition 
must be increased to one-half. As this error occurs elsewhere in 
the paper our faith in the author's figures is rudely soaken. 

Mr. Bowman goes on to discuss the working of a plant of 500 1. k. P. 
The steam plant costs in all £7,200, and working at 80 per cent. full 
Joad for 3,000 hours per annum gives a result of 0514. per p T.v. 
The equivalent gas plant costs £6,300, and under the like conditions 
works at 0:44d. perxw.-hour. Unfortunately, these figuresappear to be 
purely hypothetical. The economy aud nsefulnese of the suction gas 
producer and engine for small electrical installations have already 
been demonstrated beyond question, aud little good can be done by 
advancing arguments so poorly substantiated as those іп this 


paper. What we want is the working results. 


ST. LOUIS INTERNATIONAL CONGRESS. 
Report ow ELECTBICAL UNITS. 


AT the meeting held on April-6tb, Mr. W. DuppELL opened the 
discussion upon the section of the report of tbe International 
Congress at St. Louis, dealing with the legalised standards of 
resistance, current and E.M.F', and the names to be adopted for 
the C.G.8. magnetic units; the discussion on the section having 
reference to alternate current motors for traction, being deferred to 
a later meeting of the Institution. Mr. DUDDELL propounded a series 
of questions as being those upon which discussion might take place 
most profitably. The gist of these questions was:—What is the 
true value of the volt and ampere? And he pointed out that it is 
now generally admitted that 1483 volt is the correct value of the 
E. M. F. of the Clark cell as prepared in accordance with the Board 
of Trade Order in Council, instead of the legal value of 1:434: he 
was of opinion that we must accept the mercury standard ohm as 
being correct from the fact that a mercury standard ohm prepared 
by the National Physical Laboratory agrees with that prepared by 
the Reichsavstalt, and for the unit of current, Mr. Duddell asked 
whether we should depend upon the standard silver voltameter, or 


upon the ampere balance. 

Toe next question was, Should the legally defined unit be defined 
by the C. Gd. S. units? In this connection he said that we really 
need the C.G.S. units or multiples of them as primary standards, 
then a concrete representation of these primary standards as 
secondary standards, and, finally, a tertiary or workshop standard ; 
the ersential qualities of the secondary standards must be perma- 
nence, and reproducibility, and of the jtertiary standards, moderate 
accuracy, ease of use, and setting up, and of checking against the 
standards of the National Physical Laboratory. · 

As а good example of a secondary standard Mr. Duppe vr cited 
the mercury ohm, but he doubted whether it would be used as a 
worksbop standard. 

With reference to the magnetic unite, names are required for the 
units of magnetomotive force, magnetic flux, and magnetic reluct- 
ance, and Mr. Duddell concluded by asking whether the 4 r should 
be moved, and whether the C.G.8. units of these quantities need 


names. 

Mr. Вовевт Kayme Gray then remarked upon the somewhat 
tardy decision of the British Government to send representatives 
to the 8t. Louis Congress, and told hew the opinions of the repre- 
sentatives of the Institution, and of the British Goveroment, carried 
great weight in the decisions arrived at. 

Lord RAvLEiGH thought that the value of the ohm appeared to 
bave been accepted as correct too readily ; he agreed that the ohm 
should be taken as the first principal standard, and was of the 
opinion that the ampere, ratber than the volt, should bs the second 
principal standard, as the errors and corrections of the ohm would 
then have no bearing upon the errora and corrections of the ampere. 
As to whether the Clark or Weston cell should be adopted as the 
standard cell, the great advantage of the latter cell, with its very 
small temperature coefficient, pointed to the desirability of adopting 
it as the standard cell, but at present he thought we knew too 
little of it to set it up in place of the Clark cell. 

Prof. W. E. Аүңтом was of opinion that the Bt. Louis Congress 
had made a mistake in discussing the vagaries of the electrolytic 
measurement of current, and the potential difference of s cell, 
instead of discussing the accuracy of value of the ohm; there was a 
considerable difference in the leading English determinations of the 
ohm, and Prof. Ayrton on reading the discussion at St. Louis thought, 
{тош the manner in which the value of the ohm was taken for 
granted, that there must have been some later and more accordant 
determinations with which he was unacquainted, but such was not the 


case. 

In reference to the work done by Prof Слвнавт upon the deter- 
mination of the ampere in terms of the standard cell and ohm, he 
considered that Prof. Carhart had made a fundamental mistake in 
employing the apparatus he did, involving the rather obscure effects 
of elastic fatigue, whereas a piece of apparatus made on the lines 
of the chemical balance, which had now been brought to such a 
point of accuracy, would bave given better results; the fact that the 
mercury ohms prepared by the National Physical Laboratory and 
the Reichsanstalt agreed exactly proved merely that two mercury 
resistances could be prepared per specification to agree to one part 
in 100,000 ard proved nothing about knowing the ohm. 

The Drapers’ Co. were giving £700 for anew and improved Lorenz 
apparatus from which he hoped to see а far more correct value of 
the ohm obtained ; he thought the firat principal standard should 


be the ohm, and the second the ampere, becanse the volt was difficult 
to determine in electro-magnetic, though easy in electrostatic 
measure, but the transformation demanded a knowledge of v, at 
present a none too well-known quantity. 

The speaker then described a piece of apparatus recently com- 
pleted for the absolute detérmination of the ampere, working on the 
principle of a very highly sensitive chemical balance. Suspended 
from each end of the beam is a coil with a single layer of wire, во as to 
form a current sheet, the currents in these two coils being in the same 
direction, Each coil is internal and concentric to a stationary coil 
fitted with suitable adjusting screws; the currents in these coils are 


in opposite directions. 
From the value obtained for the attraction or repuleion between 
these coils, and the data of the coils, they could determine the 
ampere absolately. 
he insulation resistance of the winding of these stationary coils, 
which consisted of a single laver in alternate spirals upon a marble 


core, was extremely high. Very shortly Prof. Ayrton hoped to 
have determined, with this apparatus the accurate value of the 


ampere. 

Mr. A. P. Твоттив, speaking quite unofficially, emphasised the 
distinction between units and standards, and the fact that the 
British Weights and Measures Act demanded standards ; and he drew 
attention to the wording of the Orders in Council, in which the 
various units are said “to be represented by," whereas other 
Governments say substantially equal to." ‚ 

Itameter, Mr. Trotter 


"The mercury standard ohm, and the silver vo 
thought were amply good enough for trade, and when the redeter- 


 minations of the ohm and ampere were completed, the B. of T. 


might declare an officíal correction. 
He was of opinion that the known error in tbe value of the Clark 


standard cell was not of appreciable commercial importance, except 
perhaps in the testing of lamps; but the specificatíon of the Clark 
cell was certainly out of date, and he preferred the saturated 
cadmium cell to the semi-saturated cadmium cell, though the 
temperature coefficient was higher in the former case. He leant 
more towards the adoption of the multicellular voltmeter, in place of 


the Clark cel]. 

Mr. F. E. Surrg dealt somewhat at length with the accuracy to 
which the standaid ohm, volt and ampere could be realised, and 
with the permanence of these standards; he thought that if the 
Olark cell were kept at tbe temperature of melting ice, the results 
obtained would show the cell to be equally as good as the cadmium 
cell, about the permanence of which they knew very little, and he 
believed the time was not far distant when the testing rooms of 
large manufactories would be found equipped with the mercury 


ohm. 

At the adjourned discussion on 13th inst, De. R. Т. 
GAZ BBROOk, referring to the discussion at 8. Louis, said 
they were not dealing so much with absolute unite, or con- 
eidering whether the C. G. S. units were the best obtainable, but were 
endeavouring to settle a satisfactory reproducible unit to be used 
throughout the world. It was not nece:sary to discuss the ohm or 
the valus of mercury, because it had proved satief.clory in practice, 
and tbe volt and ampere only remained to be dealt with. He quite 
agreed with Mr. Trotter in regard to the English standards; the 
latter were defined by schedules, and had nothing to do with the 
units, now under consideration, They were, to a certain extent, 
independent of the exact definition, but were verified from time to 
time. The trouble arose from the various standards in use in 
different countries not beiog as nearly identical as was possible, and 
the object of the conference which it was proposed to hold, aud to 
which the British, French, German and. Italian Governmenta had 


agreed, was to establish a universal standard, | 
nly necessary to fix one 


Prof. S. P. ТномрБом” urged that it was o 
unit, as tbat in itself would settle the other two. It was necessary 
to exercise great care in setting up standards, aad he remioded his 


heaters of the past history of the subject, and the discrepancies 
which occurred when these were verified from time to time. На 
considered that one must stick to the standard and scrap the unit. 
If the watt and obm were settled, they must make the volt and ampere 
come where they would. The Professor referred at length to Prof. 
Ascoli's exposition of M. Georgi’s system of units, which the 
speaker considered to be ideal, and he concluded by expressing the 
hope that we should not be saddled with any new standard. 

Col, R. E. Овомртон said it was no use having standards which 
were not applicable iu the shops. He had tried to obtain standards 
which cou.d be carried about, and thought the tertiary standards 
were matters of importance aud shouid be accurate. They had 
succeeded in getting fairly accurata standards of voltage and 
resistance, and he considered that they must adhere to the watt aad 
ohm. | 
Mr. Н. Erar HanRhIsON considered that there would be con- 
siderable difficulty in adopting Prof. Ascoli's proposal, and that they 
must have ideal unite and standards as far as possible ia agreement. 
If they made their standards tneir units, they would be taking a 
backward step; the discrepancies between the various national 
units were insaflicient to make any practical difference to the user, as 
also would be any slight future chauges. 

The last speaker, Mr. CRAwLEs, urged that we should stick to the 
standard, right or wrong, and the President intimated that certain 
members had decided to communicate their remarks to the 


Journal. 


Radium and Cancer.—It is stated that the annual 
report of the Hospital for Diseases of ,the Skin places on record a 


satisfactory cure of cancer by means of,radium. 
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TESTING OF DIRECT-CONNECTED 
GENERATORS. 


* 


Ax article by G. T. Hanchett in the Electrical World and Engineer 


‘of March 4tb, gives а u:eful account of the commercial testing of 
dynamos, of which the following is a condensation. The points of 
view of the manufacturer and bayer of a dynamo as regards its per- 
formance, differ inasmuch as the menufacturer wishes to separate 
the losses of the machine in order to build a better, while the user 
is only desirous of limiting the fotal loss, of ensuring that no part of 
his machine is injured by too great a concentration of loss therein, 
and of satisfying himself as to the proper regulation of the machine 
on load. The usual test is to run the machine loaded, taking certain 


electrical and thermal measurements. Previous to this the resist- 


ance of the field coils and armature are taken at the engine-room 
temperature by the fall of potential method, using an accurately 
graded ammeter and millivoltmeter. The machine is next run at 
full potential and speed on open circuit to adjust the brushes, 
examine the bearings and warm up the field coils. Load is then 
applied by means of water or other resistance to the fall load 
capacity of the set for about two hours. | 

Any lead given to the brushes to secure sparkless commutation 
must be noted aud marked on the rocker. The regulation of the 
machine is now tested by adjusting the field resistance to give the 
proper machine E.M.F. at fall load (the resistance coils being 
normally warm), the speed and E. M. F. very carefully noted, and 
the load suddenly thrown off. Reducing the engine speed to normal 
as quickly as possible by the steam admission and drains, the 
machine E. M. F. should be again noted. If the speed cannot be 
exactly adjusted, it should be noted, and the observed voltage 
corrected by dividing by tbis speed and multiplied by the rated 
value. The result should be the no-load voltage at which the 
dynamo is rated. | | ; 

On opening out the steam admission, closing the drains, and 
throwing foll load on again, the voltmeter should show full load 
voltage once more, as soon as the engine has regained its normal 
speed. This may not be strictly the case, owiog to the hysteresis 
of the iron in the field, but the “history " of the iron should not 
affect the reading by more than 1 per cent. After the guaranteed 
number of bours of run, the resistance tests should be repeated, and 
recorded as the hot resistance of the machine. Thermometers are 
placed, one on the armature surface, covered with a pad of waste, 
another on the commutator, similarly covered, and a third in the 
field coils. The values will first rise, then fall the machine 
becoming hotter after remaining at rest for a short time, because 
the outer surfaces wbich were cooled by windage during running, are 
now heated up from the inside. These may be checked by the resist- 
ances with the approximate formula Bn = Bc[1 + 004 (Tu — Te )], 
when Bu; B. are the resistances hot and cold respectively, Ty, Tc 
the final and initial temperatures, Centigrade. 
obtained electrically is usually higher and more accurate 
than that found thermally, as it measures the internal heat. 
The American Institute of Electrical Engineers prescribes 
a normally rated machine as having a rise of 50° C. in 
field and armature by the resistance method, and 55° C. ia 
the commutator.and brushes by thermometer.  'The insulation 
resistance, hot, of the machine, is found by putting it in series with 
a voltmeter of known resistance across a known voltage, and noting 
the voltage drop across the machine insulation. For a 220-volt 
machine the minimum resistance should be 1 megohm. If less, 
disconnect the various of the machine till the leak disappears. 
If the leakage is general, and in the rough proportion of two-thirds 
in the armature to one-third in the field, it is probably due to damp- 
ness, and will eventually disappear. A locál leak of any magnitude 
in tbe rocker or terminal block should be remedied at once, as it 
may grow. | i ! 

The commercial efficiency, though capable of baing roughly tested 
by indicating the engine simultaneously with measuring the output, 
is best performed by the stray power method. Immediately after 
a previous run on load the armature is driven as a motor on no load 
from an exterral electrical supply, the evgir.e connecting rods being 
disconnected from the crankshaft, The field excitation and the 
measured armature current are varied until rated speed is reached 
at rated armature pressure (back E. M. F.). The series coil, if present, 
must be omitted, the current passing directly to the armature. Note 
the speed, the voltage impressed on the armature, the current 
passing through it, the hot resistarce of the armature and series 
coils, and the hot resistance of shunt field circuit including the part 
of the rheostat used. Since the dynamo losses comprise those 
in the bearings, in brush friction and windage, hysteresis, eddy 
currents, copper losses in the armatare and series circuits, 
and copper losses in the fields, the method is to calculate these 
separately. The copper (C?R) losses are calculable from the 
measurements of bot resistance, currents flowing, and Е.М.Е.'в 
impressed. The article includes a typical efficiency calculation, of 
which the following is the generalised statement:—If speed as 
motor = s, impressed E.M.F. on armature = v, current used in 
driving the armature = c, hot resistance of armature = r,, hot 
resistance of series field coil = ., hot resistance of shunt circuit 
= ry, then watts applied to armature = c v. Armature copper 
losses = c? ra, and stray power of the armature (hysteresis, eddy 
currents, windage) = c v — c? Ta = p. The voltage drop in the 
armature = c r, and back E.M.F. developed by the armature 
= v — cr, И now the machine terminal voltage at any 
desired load of c smperes is v when running at speed 
8, and c, = sbunt current, the armature circuit drop when 
running as а dynamo ів (C + c,) (ra + т) = Va, and the 
total armature voltage ів v + v, . The stray power of the 


The value, 


armature when running as a dynamo is then 5 =p. The 
copper loss in the armature is (с + c,)* . fa; that in the series 
сой (C + c)? r,; that in shunt coil = у с. The addition of these 
last four losses give the total loss at the given load = т. The 
output is v c, the input v о + T, the efficiency = M ~ з 100 рег 
cent. The friction of the engine bearings is included in the above - 
method. The hysteresis loss is proportional to the speed and the 
l'6th power of the armature voltage, while the eddy current 
losses are proportional to the rquare of the armature voltage and 
the square of the speed, whereas in the test these are assumed pro- 
portional to the speed. With care in measurement, however, ths 
error so produced is under 1 per cent. 


A DYNAMOMETER FOR MEASURING 
THE TENSION IN OVERHEAD LINES AFTER 
ERECTION.* 


OVERHEAD telegraph wires have to be subjected to considerable 
tension when b»ing erected in order to prevent the vibrations pro- 
duged by the wind, from causing accidental contact bstween different 
wires. The tension on the wire depends on the dip, and the latter 
is itself dependent on the length of spav, on the coefficient of 
elasticity, and on the temperature coefficient of the wire. 

In order, therefore, that the tension to which the wire is sub- 
jected shall be within the safe working stress of the material, the 
tightening of the wire is carried out in accordance with tables 
drawn up, either on the basis of tension or on that of dip, for 
different spans and temperature coefficients. When a table of dips 
is used, the correct amount of dip is determined by optical means, 
whilst when a table of permissible tensions is emplóyed the correct 
tension is decided by means of a dynamometer inserted into the 
wire under consideration before the span is completed. 

Should any slight slacking back occur whilst the wire is being 
fastened to the insulator, the values given in the table will no 
longer bs complied with, but np to the present no means of directly 


ARRANGEMENT OF DyNAMOMETEB. 


measuring the tension after erection has existed. It is, however, of 
considerable importance to be able to determine whether the actual 
tension in the finished span agrees with the table, especially as it is 
usual to decide the dip of succeeding lines by comparison with the 
first one erected. i 

Attempts were at first made to employ a dynamometer of the 
type in use on cable ships, in which the amount of the force required 
to bend tbe cable between two fixed points is used as a measure of 
the tension in the cable. This method, however, proved unsuitable 
because small unavoidable kinks in the wire affected the results 


* Translation from the Elektrotechnische Zeitschrift of a paper 
read before the Elektrotechnischer Verein, by G. Nicolaus. 


friction to а minimum, and, with a little ex 
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very considerably. Ав the result of further experiment the follow- 
ing method was then devised :— When suspended wires under tension 
were bent sideways by а definite constant amount, the forces 
yequired were found to be proportional to the tensions in the 
wires. For thia purpose the bend must be made sideways and not 
downwards as the latter introduces additional Joading of tbe wire. 
The amount of displacement necessary in order to render the 


‘effect of kinks ia the wire negligible, was found in the case of 


ordinary 1:5 mm. diameter bronz» wire, to be about 10 mm. in a 


length of 30 om. 
ed (see figure) consists of а fixed arm aand a 


The instrament employ 
round peg b free to move in a guide tube. One arm с of a bell 


crank presses against the peg through a ball joint. The bell crank 


is pivoted on a knife edge and at the end of its other arm a sliding 


weight d is arranged. 
When taking a measurement, the instrument is clamped to the 
g 


insulator. The wire is then placed in position so that tbe peg 5 


aod the rounded ends of the arm a produce a displacement of 


10 mm. The tension in the wire then presses the long arm of ths 
bel! crank up agsinst a stop uatil the sliding weight is drawn out 
sufficiently to counteract the force. The ball crank then swings 
freely on ite knife-edge support (arranged in the resultant direction 
of the two forces on the crank) between stops, and, when this occurs, 
the displacement of the wire at each test is exactly the same and 
the tension in the wire can be read off directly on the sliding 
weight scale, which is previously calibrated by experiment to ith 


of 1 kg. 
The ball and kaife-edge arrangement employed reduces the 
perience, readings of 


line tension accurate to 1th kg. are obtainable. 


THE FARADAY SOCIETY. 


THE April meeting of this society was held on Tuesday, the 
4th inst., Prof. A. К. Huntington presiding. Mr. A. II. 
Hiorns opened the proceedings with а Paper on * Alloys of 
Copper and Bismuth,” in continuation .of his previous 
studies of the structure and composition of binary copper 
alloys, but the remainder of the meeting was again devoted 
to the electric furnace and its products. 

Before he left for Australia, Mr. E. Kilburn Scott, 
at the January meeting, gave ‘a hurried sketch of bis 
Paper on “Refractory Materials for Furnace Linings,” 
and tbis having since been printed and circulated, 
came up for consideration and gave rise to a very 
usefal discussion. The Paper deals only with electric fur- 
nace products, and confines itself principally to the silicon 
carbides—carborundum, amorphous silicon carbide, and 
siloxicon, and electrically-shrunk magnesite. The carbides 
are now coming into favour as materials for washing, to a 
depth of half a millimetre or во, over ordinary furnace 
linings, and as far as present imperfect experience goes, they 
appear to give much satisfaction. Carborundum, which, ав 
everybody knows, is crystallised silicon carbide, was first used in 
this way by Engels as far back 1899, and judging from some 
specimens exhibited by Mr. Richard Cremer, the carborundum 
wash can give a very satisfactory account of itself, even after 
passing through the severest ordeals. One of his samples 
was a piece of Glenborg firebrick, coated with carborundum 
taken from a furnace heated with coal-dust firing. The brick 
had been exposed to а very high temperature, and yet the 
carborundum surface bad protected it exceedingly well. 
Another specimen was a small injector furnace, of which 
one-half was washed over with carborundum. The furnace 
was heated with a blowpipe, and while the uncoated parts 
had visibly fluxed, the carborandum-covered portions were 
perfectly intact. For washing over ordinary furnace-kilns 
the carborundum is ground very fine and mixed with silicate 
ofsoda, After thoroughly brushing the freshly set firebrick 
to get rid of dust, &c. (the mixture does not stick readily to 
a surface which has been already fired), the carborundum is 
painted on to the depth of sbout half a millimetre. It is 
then left for about twenty-four hours to dry, and afterwards 


the firing is started up gradually. The result is that a layer of 


carborundum becomes cemented over the whole surface of the 


firebrick lining, cracks and all, and if properly done it 


adheres quite soundly. On the carborundum-coated bricks 
shown by Mr. Cremer the coating had not been washed 
on, but bad been forced on under pressure to a thick- 
ness of about a quarter of an inch, the surface of the bricks 
having been cut sway so that the lining interlocked 


with the bricks after the fashion of a dovetailed joint. Mr. 


Cremer pointed out that carborundum must not be used for 
coating silica bricks on account of the expansion and con- 


traction of the latter. There is some difference of opinion 
as to the beat binding material to use with carborundum, 
and where basic slags or materials have to be taken into con- 
sideration, Mr. Scott recommended the ute of fireclay 
instead of sodium silicate (water glass), but Mr. Oremer, 
who claimed to bave made hundreds of tests with all varieties 
of binders, stated that the latter was a perfect binder for 
carborundum, and excelled all otbers he had.seen used, Mr. 
W. Murray Morrison, on the other hand, favoured the use of 
tar, especially for high temperatures, where the increase of 
conductivity caused by it was of no consequence. Oar- 
borundum has also been used for lining and coating iron and 
other metals. Where it is used for this purpose, however, 
the metal must remain constantly heated, as otherwise the 
coating will burst off when the metal cools down. In the 
case of some central iron pipes for a particular blast farnace 
{Ке useful life was increased from 24 to 9 months. Nothing 
bnt carbon, preferably charcoal, is known at present for use 
at temperatures above the decomposition point of car- 
borundum, but poesibly further study of electric furnace 
products may produce highly refractory materials. 

Siloxicon, SiCO, is a comparatively new material from the 
industrial point ‘of view, its manufacture having been 
patented by Acheson as recently as 1908. It is very highly 
refractory, having a neutral action on both acid and basic 
slags and being insoluble in molten metals, and it does not 
decompose before 3,000? C., being then transformed intosilicon 
carbide. Siloxicon is, to a certain extent, a self-binding 
material, but it is best to add alumina, and in certain cases 
non-alkaline clay, if desired to make up articles that can be 
baked before use, and if used for linings, either silicate of 
Boda or coal-tar as binding materials. Mr. Gaster said be 
had recently been informed by the Acheson Co. that a 
eiloxicon wash must not be used indiscriminately in all cases. 
For example, in lining Portland cement kilns a mere wash 
was insufficient ; hard bricks of the material were necessary. 

Amorphous silicon carbide was found by Acheson to con- 
stitute the white or grey-greenish looking shell surrounding 
the zone of crystallised carbide in his carborundum furnace. 
Talbot used it as a refractory furnace lining in 1899, but 
more recent experience has shown that, being a fair conductor 
of heat, it is best used merely as а wash over ordinary fire- 


bricks. The best binding materials to use are glue, pro- 


vided silica be present or added, sodium silicate where the 
lining is not exposed to a very high temperature, or gas-tar, 
which gives articles of considerable mechanical strength. If 
the latter is for any reason objectionable, the particles of the 


carbide may be fritted together by heating at a high tem- 


perature for several hours in an oxidising atmosphere, a 


temporary binding agent, such as a solution of glue, being 


used for that purpose. This treatment, according to Fitz- 
gerald, superficially oxidises the grains of carbide and fuses 
them together. 

The most interesting section of Mr. Scott’s paper is that 
which describes the results of experiments made by him in 
1902 in Norway, at the instance of Mr. H. G. Turner, the 
owner of some Indian deposits, on the electrical shrinking 
of magnesite. Ordinary calcined magnesite, that is, mag- 
nesite with the carbon dioxide driven off, is now recognised, 
as the best material for lining basic open-hearth furnaces, 
converters, cement kilns, and other furnaces where dolomite, 
chromite or silicù cannot be used. In America megnisite 
or, to be more accurate, magnesia, is largely used for stee 
furnaces, as its durability, freedom from moisture and silica 
and resistance to conversion from basic slags and metallic 
oxides, make it cheaper in the long run than other linings, 
such as dolomite, which are used in Eogland. 

Prof. H. N. Dains, in a useful communication to the discus- 
sion, sent in some detailed descriptions and analyses of the 
various magnesite deposits at present available. The principal 
of these arethe Indian, Grecian, Styrian and American, and 
now some deposits, somewhat silicious however, have recently 
been found in South Africa. Of thesethe Indian magnesitesare 
the purest, and, therefore, the most refractory. The Grecian 
magnesite approaches nearest to the Indian, but the lime in 
it is harmful, while the Styrian deposits are less refractory 
still, on account of the large percentage of iron oxide they 
contain. | | 

The sbrinking of magnesite takes place in two stages, 
First, the carbon dioxide has to be driven off. This is really 
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calcining, and it is misleading to call it shrinking, as Mr. 
Scott does; a temperature of 800? C. is all that is necessary 
to expel the last traces of CO,, and the calcining increases 
the specific gravity from 8 to about 8°38. It is doubtful 
whether an electric furnace is the proper medium in which 
to carry out this calcining. In the first place, the 
temperature required is too low for electric heating to be 
economical, aud, secondly, as pointed out by Mr. Hutton, the 
CO, given off would rapidly consume the electrodes. Bat 
shrinking proper, that is, fasing the calcined magnesite, and 
converting it into crystallised magnesia, is a process that can 
only be satisfactorily and economically carried out in 
the electric furnace, seeing that & temperature of 3,000? C. 
is required, and its specific gravity is increased 
to 3°58, or to 3:65 according to Moissan., In the experi- 
ments described by Mr. Scott, the shrinking was carried out 
in the Siemens and Halske intermittent calcium carbide 
farnaces at Meraker. The magnesite was simply passed 
down the chutes in the вате way as tbe raw materials for 
making the carbide, and when once the arc was fairly started 
the magnesite could be fed in quite rapidly, and no carbon 
or other material was necessary. After a two hours’ run 
with 8,500 amperes at 65 volts, a block 15 in. cube of 
almost pure crystallised magnesia was obtained, so that to 
make 3 cwt. about 300 H.P. for two hours was required. 
Bat it transpired that these figures were by no means exact, 
because the experiments were carried out on only lightly 
calcined magnesia that had been lying about, and had taken 
up CO, and water. "These experiments have been continued 
by Mr. Naumann, the engineer in charge of the Meraker 


carbide works, and it is to be hoped that Mr. Turner, for 


‘whom the experiments are being made, will see fit to publish 
the results of this very interesting work. 

From electrically-shrunk magnesia excellent bricks have 
now been made, and Mr. J. E. Stead has expressed himself 
satisfied that this material cannot be melted by the highest 
temperatures used ia metallargical furnaces. It has now 
been tested as a wash over the fire-brick lining of a carbide 
of calcium furnace, and it was found that the bricks lasted 
for 200 hours without repair, whereas the unprotected 
bricks required repair after a five-hours’ heat. There 
seems to be no doubt that the crystallised material 
will prove of special value as a refractory material in 
general metallargical practice, and as it does not form 
а carbide with carbon it is particularly euitable for 
lining electric farnaces. It should be pointed out in this 
connection that it is a mistake to suppose that the lining of 
an electric farnace is subject to specially severe temperature 
conditions. In the first place, the intense temperatures are 
-very local; and secondly, in a properly designed electric 
furnace, the material under treatment should form the actual 
furnace lining. 

Much work remains to be done in connection with the 
scientific and systematic study of refractory furnace materials. 
Mr. Gelstharp, for example, asked for a material which will 
withstand the action of tri-silicate of soda and lime at high 
temperatures for use in glass furnaces of the tank type, and 
there is little reliable and exact information at present avail- 
able concerning the mechanical properties, the effects of 
known high temperatures, and in particular the thermal 
conductivities of the materials now used for the linings of 
furnaces. 

The meeting wound up with a paper by Mr. R. 8. Hutton 
‚апа Mr. W. H. Patterson, entitled ©“ Electrically-Heated 
Carbon Tube Farnaces.” The present communication was 
only intended to be preliminary—further details and experi- 
ments are promised for a future Paper—and it contains a 
descripticn of two types of experimental electric furnaces 
designed by the authors, which are sure to be found useful in 
metallurgical and chemical laboratories, as they are so 
simple that anybody can set them up for himself. The tube 
type of furnace is the most readily available for the very 
highest temperatures, and very satisfactory results can be 
obtained with a very simple type of construction. The 
important points to be borne in mind in designing such 
furnaces are keeping cool the end connections, protection of 
the tube from contact with air, and heat insulation. The 
first type is a graphite tube furnace, bored from a solid rod 
of Acheson graphite. This material can be machined as 


easily ав а metal, and therefore it is only necessary to screw 


the joint -cool. 


the tube into end plates, also of graphite, and the furnace is 
practically complete. The central portion is of course 
thinned down, and it is surrounded with finely-granu- 
lated carborundum, held in place by brickwork, which 
is found to be an excellent jacketing material. In 
such a tube furnace, 1:5 cm. internal diameter and 28 ош. 
long, а current of 320 amperes at 9:6 volte will melt nickel 
in 18 minutes and platinum in 164 minutes, Where much 
work has to be done, the time necessary for boring and 
turning graphite tubes is obviously a disadvantage, and 
therefore the authors have also designed ап agglomerated 
carbon tube furnace. The tubes are readily obtainable from 
arc carbon manufacturers. This amorphous carbon cannot 
be machined as graphite can, so a new device for making the 
end connections had to be worked out, and this appears to 
be во satisfactory, and withal so simple, that small electric 
furnaces are bronght within the ecope of almost any labora- 
tory where large currents are available. The ends of the 
carbon tubes are coppered electrolytically and soldered to 
copper tube extensions provided with water jackets to keep 
Into these the current is led by copper 
clamps, and glass tubes for the passage of gases, &c., are con- 
nected by means of rubber stoppers. Carborundum kept in 
place with an external asbestos tube serves as the jacketing 
material, as before. Tube furnaces up to 67 mm. internal 
diameter have been successfully made in this way, and it is 
hoped to use these, and even larger tubes, in a vertical 
position, so that large crucibles may thereby be heated. In 
such a tube 850 amperes at 13 volts melt nickel in 12 
minutes and platinum in 204 minutes. In а special tube- 
farnace for experiments in an atmosphere of pure gas, the 
furnace proper is surrounded by an outer jacketed carbon 
tube, also provided with water-cooled copper extensions, and 
the joint between the two is gas-tight, hydrogen being 

through the space between the tubes. For moet experi- 


mental work, however, the simpler mode of con- 
struction is all that is required. In laboratories 


where very much current is not available the furnaces may 
be made to take quite small currents at correspondingly 
higher voltages by the ingenious method, patented by 
Ruhstrat & Grimmer, of cutting a spiral on the tube, and 
tbus increasing its resistance. 

One of the great advantages of these tube furnaces is the 
ease with which regulation of temperature can be effected, 
either by varying the current, or else by slightly shifting 
the position of the boat or crucible under treatment. The 
authors rightly point out that there is a vast amount of 
physical and chemical high temperature work which can 
only be carried out when the heating is under perfect control, 
and we heartily agree with them in thinking that there are 
numerous applications for which these carbon tube furnaces 
are essentially fitted. 


THE LEGAL RELATIONS OF SUPPLY 
COMPANY AND CONSUMER. 


THE legal questions and answers which are published from 
time to time in these columns, serve to show that intricate 
questions sometimes arise betwcen company and consumer. 
The paucity of legal decisions dealing with the rclationehip 
of supply company and consumer, indicates that recourse 
is not often had to litigation. While this is a matter 
upon which the parties to the dispates are to be congratulated, 
there is no doubt that а few leading cases upon the ques- 
tions which are most canvaseed would be of great advantage 
to the electrical world. 

It will have been noticed in this connection, that in 


answering the various questions addressed to bim, our legal 


contributor is but seldom able to quote a case in support of 
the view which he expresses. 

The problems with which we deal from time to time are 
not by any means confined to disputes between company 
and consumer. As we shall hope to show in the course of 
the present article various questions arise from time to time 
in relation to the powers and duties of those who under- 
take the private supply of electricity. 


—— — 
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The question whether a local authority who are supplying 
electricity can enter into “free wiring" agreements if 
their provisional order does not authorise them to do so 
has also arisen during the past year. It seems to have been 
made quite clear by the case of the Attorney-General v. the 
Mayor, &c., of Barnstaple (reported in the Ey ecrricaL 
REVIEW, May 8th, 1908, p. 771), that statutory power 
must be obtained for this purpose. A precedent for the 
necessary clause will be found in the Gateshead Electric 
Lighting Provisional Order, 1899. It is conceived, how- 
ever, that the following clause, which appeared in the 
Halifax Corporation Act, 1898 (61 and 62 Vict., ch. cxlvi.) 
(Sec, 35), would suffice. There the Corporation were 
authorised To purchase, hire, sell, let on hire or otherwise 
deal with dynamos, electric motors, accumulators, meters, 
burners, aro and other lamps, fittings, wires, plant, engines, 
conductors, machinery, apparatus and appliances for, or in 
relation to, the production, supply, distribution or utilisation 
of electricity, or required or used for or in connection with 
their eleotrical works and undertaking." 

In the case of companies, so long as the memorandum of 
association allows them to make contracte for free wiring, it 
would seem that they may do so irrespective of the terms of 
their provisional order. 

We have also been asked to consider how far it is com- 


petent for a local authority supplying electricity, to transfer 


their powers under an existing provisional order to a com- 
pany. It was formerly the practice of the Board of Trade to 
insert in provisional orders in favour of local authorities a 
clause authorising a transfer, with-the consent of the Board, 
of the powers, duties and liabilities from the local authority 
to a company or peraon. ‘The policy of the Board has now 
undergone а change, and no such clause is inserted except 
for good cause shown. In several cases, however, transfers 
have been authorised by special provisional order. See, for 
instance, the Saddleworth and Springhead orders, respectively 
confirmed by the 2 Edw. VII., ch. 1. xviii. \ 
Various tactics are adopted by electric supply compauies 


and local authorities who supply electricity for the purpose 


of making consumers take supply at a pressure different 
from that at which the company originally undertook to 
farnish energy. In one case which was brought to our 
notice, а corporation commenced to give a supply to their 
consumers at 100 volts. Later on they changed their 
supply to 200 volts, and sought to make all their consumers 
accept current at this pressure. One consumer had an 80- 
lamp installation adapted for pressure at 100 volts ; but he 
took on some new lamps at 200 volte. Later, the company 
reduced their charges for 200-volt current to a flat rate of 
444. per Board of Trade unit; but they continued to charge 
the consumer in question at the rate of 6d. per unit (with a 
rebate of 44d.) for his 200-volt supply, and refused to put 
him on a level with the other consumers unless he undertook 
to make, at his own expense, all the alterations necessary 
for a 200-volt supply throughout. As it seems to us, a 
supply company has no right to attempt to bring pressure to 
bear upon a consumer in this way. It is one of the principles 
of the Electric Lighting Acts that a consumer in any district 
is entitled to a supply on the same terms on which any other 
company or person in the area is entitled toa corresponding 
supply. Any violation of this duty may render a supply 
company liable in penalties. 

The question has frequently arisen daring the past year 


as to whether a company or person can supply electricity 


without the authority of a provisional order or special Act. 
If a man finds that his neighbour has an electrical installa- 
tion, he may find it cheap and convenient to obtain a supply 
from this source upon terms which can be arranged. Is 
there anything to prevent such an arrangement being con- 
cluded ? The answer to this question is that there is nothing 
in the electric lighting Acts to prevent the private supply 
of electricity, and provided it is not necessary to place 
electric mains under or over any highway, it is competent 
for any man to supply his neighbours with electrical energy. 
Where, however, it becomes necessary to make use of over- 
head conductors, the Board of Trade regulations with regard 


- to overhead wires should be consulted (a précis of these 


regulations wil be found in the ELECTRICAL REVIEW, 
September 9th, 1904, p. 439). It is to be observed that 
these observations apply, even though there is a company or 


a local authority granting a supply under a provisional order 
in the district. 

A concrete instance is furnished by another question which 
was put to us. It was as follows :—'* A company owning 
ironworks are девіг us of providing electric power to about 
five of their collier -s, which are situated at distances varying 
from one to five miles from their works. It is proposed to 
lay down н.т. plant —say, 2,000 —6, O00 volts—at these works, 
and to convey the current by bare overhead wires to the 
various collieries, the total amount of power required being 
on the average 1,000 Н.Р. These wires would in a few cases 
have to cross public roads and footpaths, but for the greater 


part of the way they could be erected in fields occupied by 


the tenants of the company.” The question was whether an 
installation could be let up on the lines suggested. Pro- 
vided (а) the consent of the highway authority is obtained 
to the stretching of cables across public roads; and (ö) the 
consent of the Board of Trade is obtained to the use of the 
overhead wires (which would have to be insulated where 
they crossed a street or road), an installation of this kind 
could. be put up by the company. 

It is well known that a supply company is under obliga- 
tion to observe strict equality in its treatment of consumers. 
The justice of this rule is apparent when it is remembered 
that the undertakers have, to a certain extent, a monopoly 
in their district. The rule that there shall be equality, 
however, does not mean that the price per unit must be the 
same to every consumer. For instance, if it could be 
shown that the supply to a particular consumer was large 
and very constant, or that he made use of the supply for 
lighting purposes in the daytime (as the manager of a theatre 
might do), the undertakers would not be guilty of undue 
preference in granting him special terms. 

Тһе -fact that electricity is often supplied by companies 
and local authorities upon special terms for motors, or, 
what are termed “ motor rates," has occasionally induced the 
question whether a consumer would be entitled to demand 
a supply for a motor-generator at motor rates. Ву doing 
во he might be able to obtain a supply of electricity for 
lighting purposes at а lower rate than if he took it direct 
from the mains. We have no doubt that а supply company 
would be entitled to refuse a supply at motor rates under 
these circumstances. The reason why a supply company 
can afford to make special terms for motors, is that a motor 
used in the ordinary way for driving machinery would in all 
probability be run at a time when the engines at the station 
were relieved of their lighting load. It is obvious, there- 
fore, that the use of a motor-generator for lighting purposes 
might result in loss to the supply company. 

The insulation test& demanded by supply companies 
appear to vary considerably in different districte, so much 
80 that the question occasionally arises as to how far the 
tests required are unreasonable. A correspondent who 
wrote to ugin July, 1904, referred to two extreme cases, In 
the first of these the rule was that * The insulation 
resistance to earth shall not be less than 10 megohms 
divided by the current.” In the second case, the rule was 
that ** The resistance in megohms shall be not less than 
the number obtained by dividing the pressure of supply by 
the number of lamps." Assuming that the prescribed test 
can be shown to be unreasonable, has the prospective consumer 
any remedy? It seems that the Board of Trade rules 
prescribe no standard test of insulation ; they merely impose 
upon the supply company the duty of taking necessary 
precautions against short circuit, and apparently the com- 
pany are at liberty to decide what tests are necessary. At 
the same time we anticipate that if the tests prescribed were 
beyond the bounds of reason, the consumer might be in a 
position to bring the company to book for refusing to give 
that supply. The onus of showing that the insulation testa 
were reasonable would then be upon the company. 

The vagaries of meters sometimes give rise to questions as 
between company and consumer. Is the * decision " of the 
meter dial absolutely final upon the question asto how much 
energy has been consumed? It is obvious that this is a 
matter of importance from both points of view. Inthe case 
of a gas meter, the meter register is only primá facie evidence 
of the amount of gas which has passed through the instru- 
ment; but it is provided by the Electric Lighting (Clauses) 
Act, 1899, that if any difference arises between any con- 
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sumer and the undertakers as to whether any meter, whereby 
the value of the supply is ascertained (whether belonging to 
the consumer or the undertakers), is or is not in proper 
order for correctly registering that value, or as to whether 
that value has been correctly registered in any case by any 
meter, that difference shall be determined upon the appli- 
cation of either party by an electric inspector, or where the 
local authority are the consumers, by an inspector to be 
appointed by the Board of Trade," and that inspector shall also 
order by which of the parties the costs of and incidental to the 
proceedings before him shall be paid, and the decision of the 


inspector shall be final and binding on all parties. Subject 


as aforesaid, the register of the meter shall be conclusive 
evidence, in the absence of fraud, of the value of the supply. 

Although this clause apparently makes the decision of an 
inspector final, cases are on record in which consumers have 
been relieved from having to pay the amount registered by а 
meter. Of course, if the meter were proved to be incorrect, 
a supply company would probably refund any money which 
had been overpaid. If they did not do во, it would, in our 
view, be open to the consumer to bring suit for the amount 
overpaid. 


MERSEY RAILWAY: RESULTS OF ELECTRIC 
WORKING. 


IN the last issue of our contemporary, Transport and Rail- 
road Gazette—which, by the way, is the most interesting of 
all English railway publications that come before us—there 
is a useful article, showing by means of several tables the 
substantial progress that has been made with the Mersey 
Railway system since conversion from steam to electric 
“working. The report of the directors for the last half-year 
and the remarks made by the chairman of the company 
have already appeared in the ELECTRICAL REVIEW (see our 
issues of March 24th and 3186), so we merely reproduce the 
table matter from our contemporary’s article. The resulta 
of working for the half-year ended December, 1904, are 
compared with those of the corresponding half-year of 1903, 


as follows :— 
TABLE I. 
Dec. half, Dec. half, 
1904. 1908. Increase or decrease. 


Gross earnings .. £41,788 £37,358 ＋ 44.430 + 119% 


Expenses .. .. . 32,883 32441 + 442 + 18 
Ratio (7889) (8683) — (814) Es 
Net earnings ... . £8,905 #4917 + £3,988 + 814, 
Net income з .. 8,948 4,904 + 4,044 + 825,, 
Debenture interest, &c. ... 17,948 17,853 — 5 a 


Amount payable by the 
British Westinghouse 


Co. фев eve 8,400 12,660 — 4,260 == 
Balance eee eee eve — £211 t £211 — 
Miles. Miles. Miles. 
Train-mileage .. 415,625 401,046 + 14579 + 36, 
The chief items of expenditure are compared thus :— 
TABLB II. 
Dec. half, Dec. half, Increase or decrease. 
1904. 1908. | 
Way and works ... .. £3,630 £2,802 + £828 + 296% 
Locomotive power (total) 9,101 8,702 + 399 + 45,, 
Locomotive running ... 6,588 6,575 + 13 + 02, 
Loco. repairs and renewals 2,013 2,127 + 386 +184, 
Carriages ... . . 1292 1394 — 102 — 73, 
Traffic expenses. . 11,580 18,274 — 744 — 60, 
General charges .. 2,858 2714 + 144 4 53, 
Capital expenditure e. 2,147 1,187 + 1,010 uci 


The development of traffic since electrification is shown in 
Table IIT. 


TABLE III.— PA8SENGEBS. 


June half. Dec. half. Year. 
1904 ... ез . 4,499,147 4,657,876 9,157,023 
1908 ... . 9,201,644 4,153,777 7,955,421 
1902 ... ... 9,104,204 2,844,708 5,949,002 
Increase (2 years) --1,994,853 +1,813,168 + 8,208,021 
= 45% =64% = 54% 


Season tickets which are not included in this table show an increase of 
364 per cent. during this period. 


2 . 8 
* The words in italics are omitted from orders in favour of local 
authorities out of London, 


In Table IV. there are stated the train-mileage, passenger 
earnings and receipts per train-mile in the past three 
years :— | 


TABLA IV. 

' Train- Passenger Reoelpta per 

mileage. receipts. train-mile. 
1904 ... ra .. 827,908 £79,744 423˙13 
1903 .. ius . . 619,354 66,895 25 92 
1902 ... 35s .. 909,100 58,564 45:45 


Inc. or dec. (2 years) +518,208 +91180  —42230 


Table V. is a general comparison for the three years of 
the gross receipts, working expenses, and net earnings :— 


TABLE V. 
Gross Net 
earnings. , Expenses. Ratio. earnings. 
1904 ... £82,707 £66,475 80°38 $ £16,232 
1903 ... Ves 69,636 64,503 92:68 „ 133 
1902 ... — 61,261 57,536 9401 „ 3,715 
Iac. (2 years) + £21,456 4- £8,939 —13:6895  4-£12,517 
Percent. ... 35% 155% — 338 % 


—— ННН 
PATENT SIPHON AND PRESSURE GAUGE. 


A NOVEL pattern of pressure gauge, styled the Vulcan,“ has been 
brought out by Messrs. J. Hopkinson & Oo., Lt2., of Huddersfield, 
and is illustrated herewith. The switéhboard bracket voltmeter 
has evidently influenced the design, for the dial is of the sector 


Fia. 1.—" Votoan” GAUGE, WITH SIPHON DISCONNECTED, 
AND PUMP ATTACHED FOR TESTING. | 


type, with figures marked on white opal, and illaminated from 
behind by an incandescent lamp, while the gauge is rigidly supported 
by a swivel arm, and can be swung to one side so that all the gauges 
on a battery of boilers are visible from one position. 


Fic. 2.—RBAR View or davon IN NORMAL CONDITION. 


The dial is finely graduated only up to the working pressure, the 
higher graduations being widely spaced, and used for testing Pie 
poses only. A special feature is the swivel siphon, which can F 
swung aside and blown through without disturbing the gauge ; n 
the gauge itself can be readily tested in position, by means o! 3 
" Vulcan" pump and tester, as shown in fig. 1. The gauge 10 
thermally insulated from the siphon by в washer of пособии 
material, to keep it cool The apparatus appears to be а decide 
step in айтагс-. * | | 


te pl тї Pee 


С) »— "xS 


U— —— — — 


T ER D | : 


ELECTRICAL REVIEW. 


VoL. LVI. 


APRIL 28, 


1905. No. 1,481. 


ELEOTRIOAL REVIEW. 


Vol. LVI.] CONTENTS: April 28, 1905 (No. 1,481. 

Are Lightning Condactors a Source of Pangot : - .. 673 

High Frequency Carrents.. ee oo. 674 

Tne Use and Ab we of Fases on Tramcars 674 
An Electrical Review "i the POPE! Parcs Exposition 

of 1904 (.) (cont ` 676 

Electrical Repairs at 823 ( us.) "ECT ses * 677 


The Board of Trade Brake 679 

Oonsiderations Relating to the Design of the Armatare Blot 
Insulation in = Voltage ess. Carrent HOMME AE 
(us.) vee 


Correspondence eec өөө eee eee 009 eee eas 
Parliamentary Ves isi © ixi 857 eee .. 684 


Legal эде eee eee eee eee eee eee 684 
Business Notes - ve oe 684 
The Birmingham and Midland Tramways (Шш) ТЯ oo. 691 
Electricity apply А 3 vis cee 888 .. 696 
City Notes ІДД] eee САД) eee е eee 699 
Stocks and Shares . ——U—U— . 702 
Share List of Electrical Companies ids *. 703 
Electric Tramway and Railway Trafic Returns 704 
Exports and Imports of Electrical а 098 duriog Marob, 1926 705 
Institution of Electrical 

Low-Tension Thermal Out- Oats mm ) se is .. 706 

Aunual Meeting ies m int .. 708 
The Best Means of Protecting Oables А 3 .. 709 
Tus Continental Electrical кшен jada, 288 .. 709 
Reviews sa sii E .. 710 
New Patents Applied For vs ET T vis .. 712 

THE 


UNIVERSAL ELECTRICAL DIRECTORY 


— 


1905 Edition. 
NOW READY. 


PRICES, POST FREE: 


in Great Britain. . £46. 
33 5 .. 158. 
U.S free) . 188. 
other Sousa: ee 168. 


Order at once. 


Н. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO ВВ OBTAINED BY ORDER FROM ANY NEWSAGERT IN TOWN OR COUNTER, 


OFFIOE :—4, LUDGATE HILL, LONDON, E. o. 
Telegraphic Address: “ AGEEKaY, Lonpox.” Code, А В С. 
_ Telephone No. 983 Holborn; 4425 Central. 
ALL Letters sheuld be addressed to the Proprietere, H. Alabaster, Gatehouse & Ge. 
ADVERTISEMENT RATES ON APPLICATION. 
The “ Rleetrical Review " is the recognised medium of the Electrical Trades, 


AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free Year 
all other countries, per Year, £1 10s. zu ER 
BINDING.—8Subscribers' numbers bound, including case, for 4s. each volume. 
CASES.—Cloth Cases for Binding can be had, price 28. 6d. each; post free 9s. 9d. 
READING CASES, to hold from One to тиеу six Numbers unti] the volume 
is complete for Binding, can be had the Publishers, Price 6s., or Tree 
by (in Great Britain), 63. 6d. 
FOREIGN AGENTS.— New York: D. VaN NOSTRAND 28, Murra 
Paris: Vzuve J. Borvza R 
Unter Mar. р v, 22, Rue de la Banque. Berlin: AsHER dy Oo ta 


Cheques and Postal Orders Chief Office, Lond 
Mr. Н. ALABASTEP, 4, Ludgste Hill, n се, 5 


ARE LIGHTNING CONDUCTORS A 
SOURCE OF DANGER? 


THE reports published from time to time by the Lightning 
Research Committee form very entertaining reading, and serve 
to show bow very little we have yet advanoed in the direction 
of rendering buildings immune from injury due to lightning 
flash. 

As we cannot prevent lightning, the efforts of experts 
haye been hitherto directed towards stadying its character 
and effects, and to attempting to control its flight or passage 
by providing a directive path by means of lightning con- 
ductors, rods, aigrettes and other accessory details. 

But we are never quite sure whether or not, in providing 
such а path, more harm than good may not be done. А 
building “ protected" by a lightning conductor is probably 
more often struck by lightning than it would be without it ; 
and unless the conductor offers а sufficiently clear run direct 
to earth, there is the danger of side flash, when a portion of 
the discharge will pass through the masonry or metal work 
of the building to earth. 

It is a little discouraging and disconcerting to read in the 
reports referred to that a country house which, during its 30 
years’ existence without a lightaing conductor, had never been 
struck, was, after being protected by means of a con- 
ductor, very shortly afterwards struck and severely damaged. 
This is by no means an isolated case, and it is noteworthy 
that in most of the instances recorded, lightning conductors 
were attached to the buildings. 

One of the latest object lessons бештей on April 1st—of 
all days most suggestive—when, during a severe thunder- 
storm, the Second Pyramid of Egypt was struck, several 
great blocks of masonry being dislodged from the summit and 
hurled to the ground, 

This is said to b» the first instance within living memory 
of any of the Pyramids having been struck by lightning, 
„which is all the more remarkable, seeing that all the 
Pyramids are provided with conducto:s," says the Pall Mall 
correspondent. It was too bad of the Pall Mall Gazelle 
to blart out the naked truth like that, but perhaps the 
correspondent did not quite mean it in that way. At any 
rate, the Pyramids seemed to have managed very nicely 
without lightning “ protection " for about 5,000 years. 

A week or во ago St. Matthias’ Church in Richmond was 
struck by what has been described as a fireball. This is a 
form of lightning about which there i is а certain amount of 
scepticism. 

According to the published accounts, a blinding flash of 
lightning was seen, and people saw “a huge ball of fire 
descending from the clouds, It exploded with a loud report 
near the church steeple, and the concussion was so violent 
that pedestrians were thrown to the ground, windows and 
doors loudly rattled, and the effects were felt across the 


river as far as St. Margaret's.” 
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Gonsicerable damage was done to the rocf of the church, 
electric light wires were fused, and the glass frents of dis- 
tributing bexes were breken. 

There is an element of mystery abcut this ball lightning. 


Is it rot posible that the lightning flash did the damage, - 


and the fireball was & mass of the molten metal from the 

lead roof which was damaged ? 

..' It will be interesting to learn something ав to the condition 
of the lightning conductor, especially as to the cordition and 

efficiency of its earth connection, and whether it was useful 

or otherwise in protecting the-building. 

Experience appears to teach that the eafest way to pro- 

ect a building from lightning is to kcep the conductor 
quite clear of the building, that is to вау, sufficiently far 
from it absolutely to prevent side flash. If this be во, the 
best way to treat an isolated building, such, for example, ав 
а country house, would be to erect а conductor in the form 
of а tall steel mast, or a wood mast fitted with an (fficiently 
earthed copper conductor, at a safe distance. 

While on the subject of lightning flashes, we may draw 
attention to the accident deecribed in our Telephone Notes” 
to-day, which aptly illustrates the dangers pointed out in 
the article by Mr. Frank Broadbent, published in our lest 
issue. 


HIGH FREQUENCY CURRENTS. 


An inquest keld at Westminster cn 15th inet., has lately 
been reported in the daily Press, in more or less sengaticnal 
terms. Death after a light bath,” Des th urder electric 
treatment,” Death after electric treatment,“ are scme of 
the headings under which the facts of this case have ben 
set forth. It appears that the Hon. Alice Monck, aged 52, 
lately of Rostrevor Road, ЕШ am, had been attending the 
electrical department of Charing Cross Hospital, suffering 
from “ Gout in the left arm.” Between March 18th and 
March 30th, she had five light bathe, which, however, “did 
not guit her very well.“, She tben “began the High 
Frequency Treatment and scemed to get much better." 
But on April 11th, when the electricity had been applied 
for half a minute, * her face began to perspire,” and the 
current was therefore cut «ff. Death tock place shortly 
afterwards, It would thus appear that, an interval of 
eleven days having elapsd eince the light bath was given, 
this part of the treatment at least n ust be exonerated from 
having had any close connection with the fatal issue. If 
the latter was in any way due to the medical treatment, the 
cause is obviously to be sought in the high frequency 
current. It is, therefore, with a sense of much relief that 
we find tbat the medical man in charge of the electrical 
department and Dr. Freyberger, who found by post-mortem 
examination that cerebral Leemorrhage was the immediate 
cause of death, were able to express the opinion that this was 
а “coinciderce,” and not attributable to electric treatment. 
Nevertheless, the cccasion may be made use of to call atten- 
tion once more to the very coneiderable responsibility that 
attaches to the use of high frequency currente, and again 
to disabuse the public mind of the mistaken and very mis- 
chievous notion that if such treatment “can do no good, 
it can, at least, do no harm.” It is quite certain that high 
frequency currents have a very considerable, and probably а 
by no means uniform influence upon vasomotor nerves, and 
upon blood pressure. By experiments on rabbits, it has 
been shown that when the current is passing, the blood vessels 
of the ear rapidly dilate (a8 would occur after section of the 


adjusted to suit varying conditions. 


sympathetic nerve), and that this is followed by a marked 
contraction of the same vessels. Farther, it is well known 
that in the human subject, in consequence of this same vaso- 
motor action, there is increased activity of the bloc d vessels 
of the skin, followed by sweating. It is clear that such 
changes in the condition of the capillaries must produce 
modifications of blood pressure. A slight incision into a 
rabbit's foot will show an increased activity of the circula- 
tion when the current begins to flow. Both the manometer, 
in the case of experimental animals, and the sphygmograph 
in man have demonstrated the very important changes in 
blood pressure that occur when high frequency currente are 
passing through the bcdy. 

In connection with this case there is the fui ther point of 
some interest, although of infinitely less importance, that 

а lady of title should be attending the electrical department 
of a public hospital. According to one account, it was 
stated by Dr. Biuce at the inquest that in this instance the 
lady in question had been recommended to go there by a 
firm of solicitor. If this be so, we can only hope that the 
lawyer who sends his cliente for presumably gratuitous medical 
treatment does not forget to follow the same benevolent : 
courte of action when it comes to the question of his own coste. 


. —— 


THE USE AND ABUSE OF FUSES ON 
TRAMCARS. 


A WRITER in the March number «f tle Sreet Railway 
Journal gc es to contideruble pains to prove that tLe utility 
of the fuse has not ben acknowledged sufficiently by tram- 
way mer. Ihe reason is not far to seek. Both in America 
and in Europe, the fuse has been abused out of existence. 
It exists in name on mcst cars, although many have ben 
turned out of the works without any provision in that way, 
however romiral. Every motorman knows where to look 
for the fase on his car, for the teaching of its position sur- 
vives ав a custom. Some of them even remember how to 
replace it, if some accident should cause it to blow; bat for 
all the ute it is on most care, it might just as well not be 
there. 

In early days the fase was the sole safety device, and that 
fact may have accounted fir a goodly number of the 
* burn-outs,” to use a collcquialism ; but it has been tuper- 
seded more and more as automatic circuit-breakers were 
perfected, until, at the present day it existe, just as the 
“ og ссссух” or the apperdix exist, as a part of the equip- 
ment of a car which has degcnerated until it serves simply 
as a C nnecting link. 

The circuit-breaker hts become the primary safety device, 
because it is certain in action, instantaneous, and easily 
It is, moreover, 
amenable to а simple test for accuracy which does not 
involve destruction. | 

Now a fuse, as hitherto known to the tramway portion of 
the electrical fraternity, has had nore of these qualities. It 
has been most uncertain in action; it has acted instan- 
taneously only when proportioned too scantily for continuous 
operation under normal conditions; it has not lent itself 
to accurate adjustment to any desired carrying or fusing 
capacity, and a test cf its fusing capabilities necessarily 
involves destruction. 

But the question we have to ask ourselves is this :— Is 


the blame of these defects to be piled wholly on the fuse, or 


must we take any of it? 
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The answer is clear to anyone who is acquainted with 
the minutiz of tramway working: The fuse has not been 
handled either respectfully or intelligently. If any great 
need for it had been felt, we may be sure that such an 
answer could not have been made, so it is safe to say, in a 
general way, that it has not been wanted. 

Tramway engineers sre not ail as bad as the motorman who 
attributed the slowness of his car to a weak fuse, but a number 
of them have not given sufficient thonght to the advantages 
which а aui/able fuse might offer, however perfect the car 
circuit-breaker may be. 

To be of any use at all, the circuit-breaker must be set to 
open at a current which is anything from 50 per cent. to 
200 per cent. above the average current taken by the motors. 
The correct setting will depend entirely on local conditions 
and on the equipment. Ita use is limited, therefore, to pro- 
tecting the power station, line, and car from the effecta of a 
continued short circuit; but as the author of the article 
under review points out, some provision ought to be made 
for continued overloading of the motors somewhere 
between the limit point of rapid deterioration and the limit 
at which the circuit-breaker is set. That is where the 
humble and much-maligned fuse would come in. Oarrying 
momentarily a current in excess of that at which the circuit- 
breaker is brought into action, it will give the honour to the 
latter on short-circuite, but it may be designed to open the 
circuit if for any reason—and there are many—the motors 
have been loaded beyond their rating for any length of time. 

In such а case the circnit-breaker would not act until 
the heating effect of the overload had brought abont a total 
failure of part of the equipment. 

In consequence of the neglect of the fuse, the type used 
on tramcars has not improved, and will not fulfil our 
requirements; but the design of fuses for other branches of 
electrical work has not stood still, and something suitable 
in every respect as a companion to the circuit-breaker can 
be discovered by anyone who cares to set, about, the quest. 

Such excellent papers as that of Prof. Schwartz and Mr. 
W. H. N. James, of which an abstract is given elsewhere in 
this issue, will contribute more.than апу other agency to 
the improvement and development of fuses as acourate and 
reliable safeguards to electric circuita. 

It is essential that they shall be accurately standardised 
and dependable, that they shall be completely enclosed and 
watertight, and above all, that it shall be next to impossible 


for an anxious motorman to “ strengthen " them. 


In any event a fuse of some kind ought to form part of 
the circuit of every car, if only to act as a standby to the 
circuit-breaker ; for even when systematic and constant 
attention is given to these things they may “turn nasty " 
on occasion ; and, while motormen have the use of their 
hands, it is possible for a circuit-breaker to be held in “to 
stop it blowing,” even though the penalty be boiling in oil. 


Technical Instruction OWING to the appointment of Dr. Rose, 

in Germany. H. B. M. Consul in Stuttgart, to the post 
of Assistant Educational Adviser to the London County 
Council, the extremely valuable series of reports he bas 
written upon the methods of imparting technical instruction 
in Germany has come, at least temporarily, to an end. 
The pamphlet now before us is No. 630 in the Miscellaneous 
Series of the Diplomatic and Consular Reporte, is the 21st 
of Dr. Rose’s reporta, and is of a supplementary and hetero- 
geneous character. It deals with all the technical schools 
omitted from previous reporta to the number of 180, and it 
gives details relating to several representative institutions, 
none of which (this time) is immediately or solely devoted 
to our branch of industry. Nevertheless, the report is most 
interesting to study, for three features of the German 
methods stand out so clearly. In the first place, there 
appears to be a specialised training place for the member of 
every conceivable handicraft, even toy-makers, inn-keepers 
and wig-makers, In the second place, the instruction given 
seems as minute in theory as in practice, and exhaustive 
in ita inclusion of allied or subsidiary subjecta. In the third 
place, the schools appear to be popular, and to be much 


believed in by the trades they attempt to foster. In some, 
the instruction is free to Germans, or to such as belong to 
the neighbourhood ; in others there is a fee charged, which 
is doubled in the case of foreign students. 

The technical school of tanning at Freiberg in Saxony is 
dealt with at length by Dr. Rose, and may serve as an 
example of the rest. The pupils must be 17 years old, and 
must either have practical knowledge of tanning, or must 
enter the attached tannery. The fee is £10 for the practical 
work (when needed), £10 for the theoretical instruction, 
and 308. for the use of the. laboratory. Foreigners рау 
double. 'lhe school was founded in 1889, is not sélf- 
supporting, but receives annually £250 from the Government, 
£125 from the town, and £200 from the leather industry of 
the district, In 1908 there were 76 studente, 42 of them 
being foreigners, who came from most countries of Europe 
(not the United Kingdom), from Chili and Japan. 

In addition to the obvious subjecta of instruction, are free- 
hand and geometries] drawing, commercial book-keeping, 
the laws and customs of exchange, credit, banking, bills, and 
other branches of political economy, business correspondence, 
calculations in English money, and the like—in fact, practi- 
cally everything needed for the equipment of a foreman 
tanner cr a merchant prince. In many of the schools much 
attention is devoted to those aspects of statute law with 
which the foreman, manager, or even employé of a facto 
or workshop may come into contact : to old age or ill-heal 
insurance, to what we shonld term the Factory Act, the 
Employers’ Liability Act, the Compensation Act, the Truck 
Act, &c., and, whére desirable, to the various enactments 
relating to mines and mining. 

Tt is, no doubt, possible to view this general question of 
technical instruction on German lines in a far leas favourable 
light than that in which Dr. Rose presents it to us; but if, 
in his new position, he is able to introduce the spirit into 
this country without all the details—the spirit of belief in 
education and specialised knowledge—he will do no incon- 
siderable service to us all. | . 


WmurTING оп the apprentice system in 
America, Mr. Carlton, in Cassier's Maga- 
zine, refers to the two sources whence the United States 
draw their skilled men. Опе source is the small shop, the 
other is Europe. The small shop has always been the 
beet training ground ‘for sound and skilful men in every 
country, but it is dying out or at least becoming much 
reduced in number, and Europe is drying up also as a 
source of skilled men,though many of the foremen and 
skilled workmen in the United States are English or Swedes 
or Germans. It is a matter of common remark in Europe 
that the American workman, as a rule, however good ава 
machine man, i8 not much good as а handicraftsman. Не 
can run a machine and is full of artfulness in the tricks 
he will make it perform, but away from that machine 
he is about as helpless as a liner with a twisted 
tail shaft. The future of the engineering industry 
demands men, and the question of apprentices is now as 
much a live question in America as it is here. It is 
necessary that a certain ratio of boys should be kept in every 
shop to make up wastage by death, retirement or other 
lapsing and trade expansion. This ratio Mr. Carlton puts 
at 1 to 5, or even 1 to 44, and he argues for a general and 
adequate system of apprentices in order that a proper supply 
of reasonably competent workmen shall be maintained. At 
present the machinist in the United States appears to 
graduate, as the Americans term it, from some sort of a 
trade school or a night school. The difficulty always 
experienced by boys is the tendency to keep them too long 
at one machine, doing work for, perhaps, months that can 
be fully mastered in afew days. So much machine work 
is so entirely devoid of skill on the part of the attendant 
that the future workman cannot hope to be on a par with 
the old handicraftsman. His trade will find him a living, 
but the exercise of his intellect must find some other satis- 
faction. So long as work is done on manufacturing lines, it 
is useless to blink the fact that the future holds but little 
employment except for the mere machine attendant. 
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AN ELECTRICAL REVIEW OF THE ~ 
LOUISIANA PURCHASE EXPOSITION OF 1904. 


By R. BORLABE MATTHEWS, Wh.Ex., A.M.I.O.E. 


(— (Oonsinusd from page 317.) ME 
A UNIQUE feature of the Intramural Railway power plant 


was a 160-H.P. Doble high-pressure tangential water turbine, 


ranning at 700 r. p. m., direct connected to а 100-x w. gene- 
rator. 
covered with plate glass, go that the action of the water 
could be followed. It was controlled by a Lombard 
govérnor, which not only regulates the speed, but also pre- 
vente any shock in the supply pipe due to water hammer, by 
opening а by-pass, and thus avoids changing the velocity of 
the water too quickly. Ав of course a sufficient bead could 
not be obtained on the Exposition grounds, a triple expan- 
Sion condensing pump was used to supply the necessary 
water at a pressure of 300 lb. per sq. in. This type of 


turbine is that which is now so largely used on the Pacific — 


Coast. 

The spectacular effects of the illumination of the Expoei- 
tion were very successful, eapecially when the magnitude of 
the scheme was considered, for the grounds—1 mile wide 
and 2 miles in length-—had to be made conspicuous by the 
illuminations at night. Incandescent electric lamps were 
used throughout for this purpose, requiring a total of half a 
million 8 С.Р. lamps, having clear, ruby and emerald-tinted 
bulbs. The current supply was from a three-phase system, 


separate feeders extending to each colour of light with a 
common neutral for all three, and water rheostats being 
arranged in each circuit, so that the effect of the lights 
gradually increasing in brilliancy up to full power could be 
obtained. i 

No arc lamps were used for decorative lighting, but some 
2,000 were employed to light the interior of the buildings, 
the 7 miles of stockade enclosing the grounds and the Pike. 
The system adopted was а series-alternating-current enclosed 
arc lamp system, operating at 60 cycles and 2,800 volts. 
The current supply was from а 600-kw. Stanley inductor 
alternator driven by a Willans eagine, constructed by C. H. 
Bradley, jan., & Co., of Pittsburg. 

The regulating device of the arc light system was a con- 
stant-curreat G.E.C. air blast transformer. having its primary 
winding connected directly to the 2, 300-volt alternator, 


The side of the wheel and the discharge pit were . 


. alao Shown. 


This apparatus is shown in fig. 9. There were 18 of these 
transformers instelled in the Machinery Hall, each provided 
with a separate switchboard panel equipped with the neces- 
eary controlling and measuring apparatus. The capacity of 
each transformer was 62 KW., and they were each capable 
of supplying 100 arc lamps taking a constant current of 
6'6 amperes. | | 

The lamps operated on the differential system with shunt 
and series solenoids, which moved two laminated armatures 
connected through a lever to a carbon clutch. The shunt 
and series windings were in opposition, tending to oppose any 
change in the arc pressure. Adjastment for the impressed 
pressure was made by means of a sliding weight; this 
assisted the series coils in striking the arc at the proper 
pressure, A small starting resistance was provided, and a 
mechanical cut-out arranged to o in case of an open 
circuit in the lamp. Vibrations of the armature core due to 
the alternating current were absorbed by a small leaf spring 
in each armature, Each of these lamps took 6 6 amperes at 
72 volta. » 

On account of the saving of labour in trimmiag, enclosed 
arc lamps seem to be used in America almost without 
exception. 

A novel arc lamp exhibited was that of Dr. Steinmetz. 
This was a luminous or flaming arc, produced between 
magnetite poles or magnetite and copper poles. This 
lamp has a very marked increase in efficiency over the 
carbon-barning lam ps, and seems to be especially suitable for 
street lighting. 

Dr. Steinmetz has shown that magnetite electrodes and 
the mercury arc stream both act as rectifiers of alternating 
current under certain conditions. One of his mercury 
rectifiers on a single-phase alternating current circuit was 
shown in operation by the General Electric Co., transforming 
alternating current to continuous current, having for а load 
a 74 нр. continuous current motor. It will be remembered 
that it was only & short time ago that & mercury 
arc rectifier was not considered practicable except on a 
three-phase system. 

The Cooper-H ewitt lamp was a very prominent feature of 
the lighting exhibits, being used to illaminate the Westing- 
house Co.'s stands, and also by the official photographers. 
Owing to their exveptional photographically actinic pro- 
perties, a large field seems open for the use of these lamps, in 
this particular direction. They are, however, too rich in 
violet rays and lacking in red rays to be of much use for any 
other purpose at present, unless screeaed and shown with a 
light having an excess of red raya. The Westinghouse Co. 
gave daily exhibitions, in a theatre they had erected for the 
purpose, of cinematograph views of the interiors of several of 
their factories at Pittebarg, taken with the Cooper-Hewitt 
lamp. These were the first suc essful attempts to photograph 
interiors at the rapid rate required for a cinematograph film, 
thus showing the value of the new lamp. 

A mercury vapour lamp invented by Dr. Steinmetz was 
This lamp had incorporated in it several 
important practical , modifications. There was no need to 
tilt or incline it to strike the arc, as à conductor came. down 
the centre of the vertici] tube, which came in contact with 
the mercury in а cup at the bottom. 1а the base was an 
iron core, whicb, when а current pass d through в coil 
placed beneath the cup, drew the cup down, causiog the 
mercury to fall away and break the contact with the con- 
ductor, thus automatically starting the mercury aro. 

Some 6,000 Nernst lamps were used for the illumination 
of the Art Gallery. These lamps have, of course, been 
wonderfully developed since the Paris Exposition. Ia 
America the trend of the development has been in the 
direction of lamps for alternating current circ its, and with 
multiple glowers, having independent or overhead heaters. 

'The exhibit of а radiophone or wireless telephone trans- 
mitting and receiving station, made jointly by the American 
Telephone & Telegraph Co. and the General Electric Co., 
attracted a good deal of attention. The radiophone is a 
combination of an arc light, reflectors, and a seleaium cell. 
By these means speech was transmitted to distant points 
without the use of wirea or other such intervening medium, 
the transmission taking place by light farnished by 
the arc, and projected in a slender beam by a parabolic 
reflector. "E -- ; 
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In the court of the Electricity Building another wireless 
telephone system was shown. Around the court a circuit of 
wires connected to à trangmitting station was arranged. In 
the transmitting station a receiver was placed in front of ‘a 
phonograph, and upon taking up a position in the court and 
placing a receiver, connected to a small coil carried in the 

and, to the ear, the phonograph could be heard distinctly, 
no sound being audible without the receiver. A somewhat 
similar principle has, of course, been used for detecting faults 
in alternating current mains in England. C 

The De Forest, Wireless Telegraph Co. had в very exten- 
sive exhibit of their apparatus, including a 300 ft. tower 


and a 250 ft. mast for sending commercial messages to 


Springfield, Kansas and Chicago. Smaller exhibits were 

made by Marconi and Ducretet. 

In telephone work the great adv&nce was in the automatic 
exchange system, in which three or four rotations of a dial 
on the caller’s instrament secure instantaneous and direct 
communication with the number required, there being no 
intervention of an operator at un exchange. Some half- 
dozen of these exchanges are now in operation at Chicago, Fall 
River, New Bedford, &c., and are giving every satisfaction. 

As at present developed, this system has taken a step 
backward by re- introdueing the local battery; though the 
disadvantage is not so great as it used to be, owing to the 
great improvement in dry batteries. In any case, it is 
within the bouads of possibility that in this system the local 
battery will ba abolished eventually. A poor engineering 
feature of the system also is the automatic apparatus at the 
sabscriber’s station; and probably maintenance will be 
higher. Depreciation should be taken at about the same value 
as for the manual system, since much of the depreciation 
in telephone apparatus is due to the introduction of new 
inventions. In trunking between two offices there seems to 
be little difference between either system. Since the auto- 
matic system is in ite infancy, and yet has done so much, it 
is to be anticipated that very great improvements will yet be 
made, Apart from the engineering features, it may meet 
with such popular approval as to compel its universal 
introduction, | | | | 

Another novel exhibit in the Court was of some apparatus 
usel for the purification of drinking water by electrolysis, 
The success of the apparatus was due to the choice of 
aluminium electrodes, the action being to produce aluminium 
hydroxide, which, as hus long been known, combines chemi- 
cally with most of the organic matter in impure watzr. 
The suspended alamioum hydroxide also mechanically 
entangles the bacteria and fungi present, as well as any solid 
particles. - 
passing it through a bed of crushed quartz. Analyses show 
that the free ammonia is increased, owing to the electrolytic 
action on the dangerous albumenoid ammonia, the latter 
being reduced toa minimum. 

The hydrogen and oxygen evolved are partially dissolved 
in the water, since the latter is under the pressure of the 
supply mains, No change seems to be made in the chlorine, 
but the temporary hardness due to bicarbonate of calcium is 
nearly all removed. | 

The application of а continuous current of 20 amperes at 
15 volta is stated to be sufficient to purify 500 gallons of 
water that is ordinarily undrinkable, and as the water supply 
at St. Louis, taken from the Mississippi River, is notoriously 
bad in quality, the exhibitors had excellent material at 
- band to illustrate the advantages of their apparatus. 

In storage batteries the principal novelty was the intro- 
duction of fibrous partitions or screens between the positive 
and negative plates, to avoid the troubles occasioned by short 
circnits due to the paste falling out of the plates. 

Good voltage regulation is an important factor in an 
electric supply system, but not а thing that is easily 
attained. The Terrill automatic voltage regulator shown by 
the General Electric Co. was therefore of special interest. 
Two types of the apparatus, which is suitable for mounting 
on а switchboard, are made, the one for D.c. and the other 
for А.С. circuit voltage regulation. The direct current 
apparatus for the smaller sizes of generator works on the 
principle of rapidly opening and closing a shunt circuit 
across the generator field rheostat, while the alternating car- 
rent device operates by opening and closing a shunt circuit 
across the exciter field rheostat or rheostats, thus keeping 


The resulting milky flaid is then filtered by - 


the exciter voltage at the point necessary for the mairiten- 
ance of constant voltage at the bus-bars or ceatre of dis- 
tribution. Should the regulator be applied on continuous 
current generators having a larger capacity than 125 KW., 
the fields must be separately excited like that of an 
alternator. — 

B (To be continued.) 


ELECTRICAL REPAIRS AT SEA... 


[COMMUNICATED.] 


Tue applications of electricity in the Navy are so many and 
varied in their nature, and the conditions under which repairs 
апа the accompanying tests have to be carried out often во 
adverse, that in many cases ordinary shore-going methods are 
in a gteat measure inapplicable. Consequently it is very 
often that makeshifts have to be resorted to and rough 
tests applied, which woyld appear strange to those 
who are accustomed to work in the ordinary lines of every- 
day life. | | | | 

To begin with, а man-of-war carries а certain fixed 
proportion. of stores, instruments and spare gear based upon 
the average demands ав they have been represented in time 
past, and anything that is required outside these limits 
must be supplied by the ingenuity, craftiness or liberality of 
the torpedo lieutenant in charge of the ship's installation. 
Moreover, the Admiralty are comparatively slow to move 
in the matter of latest improvements, and will not accept 


. Innovations, as a rule, until they have undergone lengthy and 


convincing tests, so that often where an instrament has been 
very obviously improved a considerable time elipses before it 
is adopted. | 

Owing to the use of electricity in the big guns and 
explosives generally, it is essential that there should be no 
possibility of tests being carried ont with instruments capable 
of giving sufficient current, under any circumstances, to 
bring in an element of danger. 

The two principal instruments which are supplied for all 
ordinary testing use the form of gravity Daniell cell 
known as the Minotto sawdast battery. 

These instruments have been described in former articles 
in detail, ара it will be sufficient here to remind our readers 
that one known ав the single-cell test battery consists of a 
low-resistance detector mounted on a single cell, while the 
other consists of six smaller cella in a box with a high resist- 
ance astatic detector joined up so that any number of cells 
from one to six can be put in circuit by shiftiog a plug. 

As а matter of fact, these detectors are both known in the 
Navy as galvanometers, and are distinguished by their 
approximate resiatances, which are respectively 20 and 
1,000 ohms, but they can hardly be regard:d as measuring 
instruments as they are not calibrated, and the magnetic 
saturation of the needles is liable to vary considerably. The 
single-cell instrament is used for detecting continuity in a 
circuit by giving a pronounced swing, and it is capable of 
Bhowing as low & conductance as 1,000 ohms, roughly 
speaking, the deflection then being only just distinctly percept- 
ible ; the cell has an average internal resistance of 50 ohms, 


which with the detector in circuit is brought up to 70 ohms, 


and therefore it can never give a greater current than about 
one-seventieth of an ampere, or less than one-hundredth of 
that required to fire the ordinary naval fuse used for explo- 
sions. The six-cell test battery is used for detecting faults 
in insulation, and may be relied оп to discover faults of the 
order of 40,000 ohms. With this instrument, which is used 
for all ordinary teste, the operator is satisfied if he can detect 
no movement of the needle when the key is pressed. 

Both instruments are in a very portable and convenient 
form, and are capable of standing a great deal of rough 
handling. Their utility, however, does not end here, for a 
good deal of measuring and comparison work can be done 
with each of them. . 

Every ship carries a large number of cells of the 
Leclanché type for gun circuits, bells, telephones, and all 
manner of open circuit work, and it is necessary to teat these 
cells continually to see that they are in good working order, апа 
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capable of giving the full current required. The test that 
is laid down for these cells is based upon their capability of 
fusing в certain length of platinum-silver wire equal to that 
in an ordinary gun fuse, through a specified resistance. The 
process of testing in this way with the instrument supplied 
for the purpose is exceedingly tedious in practice, and the 
torpedo lieutenant has other things to do besides spending 
the best part of his life testing batteries; consequently he is 
often tempted to make a sbort cut with that invaluable 
instrument the single-cell test battery. 

The method employed would be somewhat as follows :— 
A cell is chosen which is expected to be in good condition, 
and the service test, is carefully carried out with it by fusing 
platinum-silver wire. 

If it gives a satisfactory test, it is put aside while the 
detector of the test battery is shunted by a moderate length 
of low-resistance wire; the Daniell cell of the instrument will 
not be used, and is disconnected. The shunt wire is now 
adjusted by trial until the detector gives a convenient deflec- 
tion when the particular cell under test is joined to ite 
terminals, and the deflection is noted. Now it is obvious 
that any other cell which will give the same deflection when 
momentarily joined up to the detector is in as good condition 
as the cell first tested. The arrangement can very easily be 
carried about, and the test applied to all the cells in the ship. 
Those which are at all doubtfal can be removed and tested in 
detail at leisure, 

Another use to which the single-cell test battery may be 
put, and which is useful in measuring voltage, is as a standard 
in conjunction with an improvised potentiometer. In this 
case the cell is taken as giving 1°04 volts, and moderate 
voltages can be compared on an ordinary black-lead pencil 
split in two, with divisions marked off on the wood in which 
the carbon lies. Care, of course, must be taken to see that 
the lead is not broken. 

The way in which such a potentiometer is made is as 
follows :— 

A really good drawing pencil is taken and soaked in 
water; the glue is thus softened, and the half which has not 
got the plumbago embedded in it comes away fairly easily. 

The remainder of the pencil is now carefully dried; a 
couple of notches cut close to either end are then made in 
the wood, and a binding of copper wire wound into them so 
as to make good contact with the plumbago. The ends of 
these copper bindings can either be used as leads themselves, 
or have flexible leads soldered to them. The slider consists 
of a piece of similar wire taken once round the pencil and 
twisted to its own part rather tightly, so as to make a fair 
contact with the core of the pencil. 

The arrangement is now tested by marking в half-way 
point and putting the slider on to it. 

Two test cells from the test battery are connected to the 
ends, and the slider with the sensitive detector and a single 
cell joined in series connected to one of the ends so as to 
reduce the difference of potential ; if the instrument is properly 
constructed the galvanometer needle will not be deflected. 
The slider is then moved until a perceptible deflection is noted, 
which shows the minimum scale that may be used. The 
wood surface is now divided off into a suitable scale, and the 
potentiometer is constructed. 

This little device, it must be remembered, can be carried 
about in the pocket, and applied in all sorte of holes and 
corners, and therein lies its virtue; the six-cell test battery, 
taking the difference of potential of each cell as 1:07, gives 
with all the cells in series 6°42 volts, while the voltage most 
common on boardship is from 80 to 100, hence no very 
material error need be expected even in testing the lighting 
mains, and where batteries for the firing circuits are 
suspected of giving a low voltage, the results are propor- 
tionately accurate. 

The batteries are used in sets of three, six or ten cells, 
according to the kind of gun they are used for, and therefore 
in order to quickly test all the batteries on the upper deck 
after, say, a night attack by torpedo boats, when in conse- 
quence of sustained firing & considerable strain has been put 
on them, and another attack is expected shortly, it is easy to 
apply the potentiometer to the terminals of each iu turn, 
without disconnecting anything, and detect at once any that 
seem likely to run down. The slider, being set once for this 
type of battery, need not be shifted, the deflection of the 


galvanometer showing at once if they are above or below 
the standard fixed, by ite deflection either way. 

There is another method in which the potentiometer 
principle is used, however, which is applied for verifying or 
recalibrating a voltmeter at sea, the necessity for which is by 
no means unlikely to occur after heavy gun practice, when 
the interiors of most instruments are shaken out of the 
monotony of ordinary routine, and it is not infrequently the 
fate of the moving а to be replaced by the delicate finger 
and thumb of a burly autocrat of the dynamo room. For 
such work as the calibration of a voltmeter, a freshly- 
built Minotto is used as a standard, and it is placed 
in circuit with a resistance box, in which 107 ohms 
have been unplugged; this box in conjunction with 
a Wheatetone bridge forms the potentiometer, and by 
altering the resistance in bbe Wheatstone bridge the ratios are 
adjusted. A reference to fig. 1 shows the principle. Imagine 
the dynamo to be maintaining а difference of potential 


À«—————— 7893 w —d . — C«—7o—- — B 


A с, Adjustable resistance; c B, Permanent resistance; v, Voltmeter; 
м M, Dynamo mains; c, Galvanometer; s, Standard cell. 


Fic. 1. 


of exactly 80 volte, and let the terminals be connected up to 
а resistance of 8,000 ohms; then there will be a potential fall 
of 1 volt for every 100 ohms of the resistance, one-tenth of 
a volt for every 10 ohms, and one-hundreth of а volt for 
every ohm. 

A B is а resistance of 8,000 ohms, А c is the resistance 
unplugged in the Wheatstone bridge, св is the 107 ohms 
we have already spoken of, consequently 7,893 ohms will 
have to be unplugged in the Wheatstone bridge, and this 
is represented in the figure by А c. Now if our standard 
cell gave exactly 1 volt the matter would be “ plain sailing," 
there would be no need for the odd 7 ohms unplugged in the 
resistance-box and the uneven number in the Wheatstone 


bridge, for these two numbers would be 100 ohms and 


7,900 ohms respectively ; but we have to encroach upon A c 
to the extent of 7 ohms, in consequence of our standard cell 
giving seven-hundredths of a volt more than unity, and it 
is for this reason that the odd numbers appear in our resist- 
ances. 

The actual manner in which the instruments are joined 
up is shown diagrammatically in fig. 2, aud it is usual to join 
a high resistance galvanometer or detector round the key 


w, Wheatstone bridge used as & high resistance box ; n, Permanent resistance 
107 o; v, Voltmeter; s, Minotto-Daniell cell with low resistance galvo. G ; 
9, High resistance alternative galvo.; м m, Dynamo mains. 


Fie. 2. 


to avoid sending a large current through the test cell 
before the balance is obtained or nearly obtained. This is 
shown in dotted lines. 

By this means the potential difference between the dynamo 
mains can be balanced for 80 volts, and a voltmeter placed 
across them corrected for that voltage. 

The practice is to correct the instrament for every 10° 
volte, altering the resistance in the Wheatatone bridge to 
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suit each case, and in order to arrive at the amount to be un- 
plugged it is usual to regard the ratios as even numbers and 
subtract seven each time. Thus to balance for 40 volta, 
regarding the box resistanoe as 100, we should have to 
unplag in the Wheatstone resistance 39 hundred, and sub- 
tracting seven gives us 2,893, which is the correct amount ; 
the dynamo is then slowed down until a balance is obtained, 
and the voltmeter reading noted for correction accordingly. 

There is another method of calibration which is far more 
simple and proportionately rough ; it consiste in joining the 
searchlight resistances all in series. Each of these has a 
resistance of 2 ohm, and can carry 100 amperes of current 
with safety ; consequently four of these can be put across 
the dynamo terminals, and there will be 20 volte fall each. 
Presuming that the pilot lamp will show approximately 
if the dynamo is giving its correct 80 volta, three other read- 
ings may be obtained. Ammeters can always be checke dif one's 
voltmeter and Wheatatone bridge are in order, and besides 
they do not intrude themselves upon the torpedo lieutenant's 
notice to the same extent as the voltmeter, for it must be 
remembered that the lights in the captain’s cabin are among 
the most distant from the dynamo, and that captains are 
liable to be very low reading voltmeters on their own account, 
and are not inclined to enter into lengthy argumenta where 
their eyesight is at stake. | 

By all means let the meter in the dynamo room read only 
80 volts, but at the same time let it not be at variance with 
the captain's judgement; he is not likely to go pottering 
about down below for the purpose of proving himself ia the 
wrong, and if Mahomet will not come to the mountain, there 
is only one course open to the mountain, if peace is to reign 
among the torpedo staff. , 


THE BOARD OF TRADE BRAKE. 


Tue Board of Trade із a much maligned body — albeit its 
corporate 
popularly that its powers are used more often to discourage 
than to promote the Briton’s enterprise, Popular verdicts 
are often wrong ; but we do not propose to take this oppor- 
tunity to act as the apologists of the Board, especially as we 
are constrained to call it over the coals for one of its latest 
exhibitions of inertia. 

That excellent non-sectarian body, the Tramway and 
Light Railway Association, which works for the good of the 
whole body of tramway undertakers, be they corporate or 
company, and through them for the public, has been corre- 
sponding with the B. of T. with the object of obtaining 
advantages for the tramcar in point of speed which are not 
denied to other public vehicles, 

Tramways suffer in this, as in other directions, for their 
age. Speed limits were unnecessary when such an admirable 
governor as a pair of horses was attached to the car, but 
when the lumbering steam-car came into use on tracks which 
were practically horse-car tracks, with dummy facing points 
at every ill-constructed turn-out, and no very adequate 
brake for such a weight of engine and car, it is not remark- 
able that speed limits were brought into operation, or that 
these limits should have been set as low ав 4 to 8 miles per 
hour. Without doubt, it was dangerous to run a steam 
tram through the old type of fixed facing pointa at more 
than 4 to 6 miles per hour; but since those days such 
improveinents have been introduced that electric cars of any 
kind, and more especially сагв on single trucks, might be 
permitted to run through facing points at quite double the 
old limit, while the heavier, longer rails, deeper flanges, 
bigger wheels, absence of а trail car, and, above all, more 
powerful brakes, have raised the possible safe speed limit 
al any poinl of any roule far above the maximum crawl 
vouchsafed to the steam cars. 

Nevertheless the B. of T. still sticks to its 4 m.p.h. 


through facing points, and rarely raises the maximum speed. 


on an urban line above 8 m. p.h., while 12 m.p.h. on a 
country track is considered as quite a concession to modern 
bustle, 

We believe that when the inspectors acting for the B. of T. 
deliver themselves of the limiting speeds as they pass along 


retensions are almost astral—and it is felt 


new routes, they do not realise in the least what those speeds 
mean. As a general rule, the inspector's car travels over 
the route much faster than his own limitations permit, 
especially when there is a train to be caught at the end of 
the journey. The judicious display of a speed recorder on 
such occasions might lead to hitherto unheard of concessions. 

We do not desire for a moment to push tramways (in 


. which term we include here, in а moet illegal manner, light 


railways) into the sphere of trank railways, bat we do 
wish to see speeds raised above the jog-trot limit of the old 
horse days. 

Bound down as we are to an average speed (for the maxi- 
mum governs the average) which is little—perhaps 1 m. p. h. 
—in excess of the average pace of a London to Brighton 
walker, we are unable to obtaiu & fair return on onr capital 
outlay withont using an inordinate number of cars; and 
passengers are forced to tuke as long over a journey as they 
had to before the advent of electric traction. 

The fact is beyond dispute, even if it is not widely appre- 
ciated, that, во far, electric traction has done little to gave 
а passenger's time when once the car has started. All the 
saving has been in reducing the time of the round trip, and 
во increasing the miles per car per day by wiping ont the 
standing time at each end. That time used to run from 
10 minutes to а quarter of an hour, and even longer in 
particularly bad cases, and it is the saving of that time which 
makes the average speed of to-day look superior to the 
average of five years ago. . 

As a matter of fact—and notorious fact at that there 
are many tramways returning average speeds of 6} to 
74 m.p.h. on which the B. of T. limit is no more than 
8 m. p.h. It is bad enough to have to travel at 7 m. p. h., 
but how much worse it would be if the B. of Т. limit were 
observed strictly ! 

An average speed of 7 m.p.h. means a maximum in the 
neighbourhood of 12 m.p.h., but there are hundreds of cars 
doing their 15 to 20 m.p.h. over easy grades, just as 
comfortably and as safely as а main line express at 60 
m.p.h. | | 

But this notorious infringement of regulations will neither 
help nor hinder our argument, for it cannot be brought 
officially under the notice of the B. of T. ; neither, if it does 
happen to be mentioned, can that body point to any ill- 
result arising from it. | 

All that can be done legitimately to convince the B. of T. 
that speeds much in excess of what they have been 
accustomed to grant—and do continue to grant solely from 
custom—-is to carry out а series of control testa which would 
demonstrate beyond possibility of question how safe is an 
electric car equipped with modern appliances. | 

The secretary of the T. & L. В. A. offers to organise teats 
of comparative stopping power to prove that а tramcar is 
under at least as powerful control as а motor-omnibus, 
although the latter is permitted to run up to 20 m.p.h., 
while the former is considered by the B. of T. to reach the 
limit of public safety at half that speed. | 

Although it may seem a little impolitic to remind the 
D. of T. that none of its advisers have had the same 
practical experience ав а number of men on the council of 
the T. & L. К. A., yet such a tone is what might be expected 
after receiving the almost curt reply which was addressed to 
the Association at the end of last year. 

The difference between the address of the Association to 
the B. of T.,and the reply of that body, is that in the 
former reasons are given for increasing speed, while in the 
latter none are given for refusing. 

If. it is the deliberate opinion of the B. of T. that tramcars 
must not be permitted to run at as high a speed as motor- 
cars, it is presumed that the dictum is backed by reasons. 

Why should not those reasons be stated? An autocracy 
forbids, without reason given, bat a benevolent Government 
should at least endeavour to flatter the intellectual vanity of 
its petitioners, by giving its reasons for repressive or non- 
extensive legislation, even if it does not believe that the 
petitioners are equipped sufficiently with a knowledge of the 
questions at issue to grasp the soundness of the argaments 
against their views. | 

We cars little whether a general speed limit of 20 m.p.h. 
is adopted, or whether the B. of T. maintains its present 
practice of labelling every route with a maximum speed 
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according to the circumstances of the case, as seen by them, 
80 long as the inspecting officers are converted to the 
generally-aocepted opinion that the present maxima are 
much too low. | 
Mie do assert, however, that every argument which can be 
stated in favour of a general speed limit for motor-cars will 
apply with equal force to tramcars. | 
Wherein lies the superiority of the metor-car over the 
tramcar? In control? We should say not, for the braking 
power of the latter is at least as good as the former, and the 
tramcar driver is not troubled by the fear that his car will 
take to waltzing without notice. In stability ? Everyone 
who knows how the weight is distributed on both types of 
vehicle will acknowledge that of the two the leas likely to 
overturn is the tramcar, with 70 per cent. of its weight 
within 2 ft. of the ground, although we do not consider the 
contingency worth considering in either case. At any rate 
the top-deck motor-’bus, which we are using for com- 
parison with the top-deck tramcar, cannot claim superior 
stability. TE | 

In means of evasion, then? Here we must obviously 
grant that the motor-’bus has an apparent advantage, as the 
tramcar cannot budge from its fixed path; but we by no 
means grant that facility of deviation is an unmixed advan- 
tage, or even desirable. Oareful driving and powerful 
brakes, added to the increased caution of the public directly 
faster vehicles occupy a fixed route, will prevent the casualty 
list exceeding its present length; and, indeed, as higher 
speeds will tend to reduce the number of cara on a given 
route, and as accidents depend on cars, and not on miles per 
hour, the probability is that the list would decrease. 

If the B. of T. gave every.tramway carte blanche in the 
matter of speed there would be no more accidents than there 
are now, because the proprietors of English tramways have 
first of all a wholesome fear of criminal actions arising out 
of culpable negligence, and, secondly, a great objection to 
. ruining their business by payments in compensation, They 
would make therefore such regulations as would ensure safety 
at dangerous places. 

It is evident from the attitude of the B. of T. as expressed 
in the letter to the L.R. & T.A., that tramways must not 
expect to be given equal treatment with their competitors, 
bnt it is still possible that properly urgent representations 
made in an effective and convincing manner to the inspecting 
officer may result in speeds up to the motor-car limit being 
granted to individual undertakings; but the immediate 
prospects are not too bright if we recall the recent case of 
Metropolitan Tramway Co., quoted by Mr. Benedict, who 
were refused a speed limit of 16 m.p.h. between Edgware 
and Cricklewood, although motor-'buses run from Piccadilly 
to Kensington Church at a speed, inclusive of (орз, of over 

12 m.p.h. 

Competition for public favour between the tramcar and 
motor- bus will not be as disastrous to the former as our 
daily * Universal Specialist " excitably predicte, bat it will 
be favourable to the latter in the important matter of eed 
if the B. of Т, does not take off the galling hobbles which 
nothing but archaism can continue. 


CONSIDERATIONS RELATING TO THE 
DESIGN OF THE ARMATURE 
SLOT INSULATION IN HIGH VOLTAGE 
ALTERNATING CURRENT GENERATORS, 


Br Н. M. HOBART, 


SMALL selected pieces of very thin natural mica are often 
found to have enormously high disruptive strength. Some 
investigations by Steinmetz on the disraptive strength of 
natural mica were published in 1898.* From the curve in 
fig. 1, which bas been derived from Steinmetz’s results, it is 
seen that the disruptive strength expressed in effective volts 
per millimetre thickness of sample, approaches with diminish- 
ing thickness the limiting value of nearly 300,000 R. M. S. 


* "Note on the Disruptive Strength of Dielectrics,” O. P. 
Steinmetz, Transactions American Institute Electrical Engineers, 
Vol. X., February, 1893. КУУ í | 


volts per millimetre thickness, These investigations dealt 
with very small thicknesses of mica, — Baur's analysis of the 
mica for which a curve is given in O'Gorman's paper,” led 
him to resulte for greater thicknesses, and the lower Carve B, 
of fig. 2, has been plotted for these results. The upper 
Curve A, is merely a reproduction of Steinmetz's curve from 
fig. 1. Considering that the resulta were made by different 
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observers with different grades of mica, and that they used 
different shapes of electrodes, the small differences are, at any 
rate, of minor importance, for far greater variations are found 
in practice in natural mica. „Comparisons could be multiplied 
were it worth while, and to make a single further comparison, 
we may quote Ándrews'ef reference to “а good quality of clear 
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white Indian mica, a cheet of which 0-051 mm. thick would 


stand а pressure of 8,000 R.M.S. volta.” This gives us the 
following comparison :— oe 


ra R. M. B. volts 
i А n . b 
Thickness per mm of thickness. 


| ' [I {1 mm. 157,000 
Andrews 00 _ 166000 


Mean of Cutves A and B of fig. 2... 0051 mm. 

The writer has recently inve:tigated and compared the 
designs of 37 alternating current dynamos of various sizes 
J)) abc due ееп ee eee a 


* " Ingnlation on Cables,“ Mervyn O'Gorman, Proceedings Institu 
tion Electrical Engineers, Vol. XXX , p. 641, fig. 9 (1900-1). kinner 

t Contribution to the Discussion on a Paper by с ss ben 
entitled — Energy loss ia commercial insulating ша 5 5 
subjected to high potential stress. Transactions American In 
Electrical Engineers, Vol. XIX., p. 1063, 1902. 
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and voltages, and manufactured by firms in many different 
countries. Ав regarda the thickness of the slot insulation 
from the armature conductors to the iron core, variations 
of over 100 per cent. for a given size and voltage were found. 
The meen values are shown in the upper Curve A of fig. 3. 
Now this is, of course, not the first time that an attempt 
has been made to systematise this matter of slot insulation 


thicknesses. Thus, in an article on p. 4 of Vol. 1 of 


“Traction and Transmission,” 1901, Mr. Parshall made 
recommendations for slot insulation thicknesses from which 
the lower Curve B of fig. 3 has been plotted. Although 
attention to quality of material and to details of its on 
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is, within limits, far more important than mere thickness, 
it is important to be conservative in such a case, and so the 
mean Curve C, drawn dotted in fig. 3, will, for the purposes 
of this article, be taken as representative ‘of good modern 
practice. Analysing the values represented by the dotted 
curve in fig. 3, we obtain the resulta shown in Table I. 


Ts BLE I. 


Rated voltage Average stress 
of dynamo in . Standard thickness of slot at rated voltage in R.M.8. 
R. M. B. volte. insulation to employ. volts per millimetre. 
500 1:30 385 
1,000 1°75 570 
2,000 2°47 816 
4,000 3:35 1,200 
8,000 4'60 1,740 
12,000 567 2,120 
16,000 6`67 2,400 


Consider now the curves of fig. 4. The upper Curve А 


shows the specific disruptive strength of natural mica, one’ 


of the highest insalators as yet discovered. The lower Curve В 
is plotted from the values in the last column of Table I., 

and represents present standard practice for alternating 
current generators. Several questions arise. The first is :— 
Why do we in our designs permit an increasing specific stress 
with increasing thickness, ав shown by curve B of fig. 4, in 
spite of the fact that the specific disruptive strength of 
insulating materials in general, appears to decrease with the 
thickness ? To this it may be answered that we cannot, for 
mechanical reasons, safely go much below 1 mm. for the 
thickness of the slot insulation, no matter how low the 
voltage of the machine. This has accustomed us 
to the employment of a high factor of safety in low 
voltage machines. But for high voltage machines it can 


only be admitted that we make a virtue of necessity. | 


One would gladly havea factor of safety of at least 5 in 
high tension alternators, but even were the cost not prohibi- 
tive, other important features of a good design would have 
to be sacrified. So while it has come to be recognised that 
it is in the interesta of a a sound design to insist c on a factor of 


eafety of at least 5 for machines of 500 volts, a 5,000-volt 
machine is rarely required when tested before shipment from 
the works, or when first installed, to havea factor of safety as 
high әв 3, and it would be more correct to state that 2 is more 
common practice. Let us, however, regard 3 ав the correct 
factor of safety of a 5,000-volt machine, and 2 as the 
corresponding value for а 15,000-volt design. Taking 
intermediate factors of safety for designs of intermediate vol- 
tages, we obtain Curve S, of fig. 4, for the dielectric stress 
per millimetre thickness of slot insulation during the time 
that the completed machine is under test. The curve still 
rises with the thickness, and this can only be met by the 
employment in high voltage machines of higher grade 
material, and by the most careful study of and attention to 
detail in manufacture. 

The experienced manufacturer will, however, allow him- 
self an additional factor of safety over that required by the 
specification. Setting this at 33 per cent., we obtain Curve T 
of fig. 4. Even this curve does not represent the highest 
specific voltage to which the material will be subjected. 
The manufacturer should make high tension tests at every 
stage of construction, mitigating their severity as the 
machine approaches completion. Thus the coils will, 
before connecting up, be individually tested with a somewhat 
higher voltage, and in the case of form-wound coils they 
will be tested at an even higher voltage than this, before 
being inserted in place on the armature core. Even then 
the insulation must not be harmfullf strained, and so we 
may say that even then we must keep down to, вау, two- 
thirds of the ultimate disruptive strength of the insulating 
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Thickness of Insulation in Millimetres, 
Fia. 4. 


covering on the coil. Hence we may draw Carve U 75 per 
cent. higher than Curve T, as representing the ultimate dis- 
ruptive strength in R.M. 8. volts per millimetre thickness of 


the material afler being applied to the coil. 


(To be continued.) 
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CORRESPONDENCE. is that as given in the published particulars, and as this 


Letters received after on 
until the following week. Corr 
munications at the earliest. possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Lightning Conductor for а Small Yacht. 


Fitting a lightning conductor to the boat mentioned by 
your correspondent * M. 8.” would be a wise precaution, 
especially as it is a wooden ship with wire rigging. It 
could never cause an added danger, at any rate, if the 
©“ earth connection із maintained good. | | 

The simplest method of “ earthing” is in this case to 
carry the connection straight down to the heel of the mizzen 
mast and thenoe by the shortest way to the frame of the 
engine. It would then be earthed " through the propeller 
shaft and blades. The connection should be of stout copper 
wire, say No. 4 8. w. d., and if it is carried to a few. inches 
above the mast-head and then given a slight bend over, а 
lightning-rod need not be fitted. It is desirable whenever 
possible to bring all wire rigging, stays, &c., into metallic 
contact with some point on this earth ” connection. 

| | R. Elliott Turnbull. 
Bromley, April 17th, 1905. 


Application for Provisional Order. 


If two companies, one having the support of the local 
authority and! the other not, applied for a provisional order 
for the supply of electricity in the same district, would the 
one having the councils support stand a much better chance 
of obtaining the order ? d | 

Foucault. 

[It is safe to say that, other things being equal, the 
company not favoured with the approval of the local 
authority would have no chance whatever of obtaining a 
provisional order.— Eps. E. R.] 


Tests on Stirling Boilers at Neepsend Works. 


Before congratulating Mr. Fedden upon the resulte, it 
would be well to make use, as far as possible, of the infor- 
mation which he has been so good as to publish for the 
benefit of his brother engineers, to вее whether certain of the 
particulars confirm each other :— 

First, with the intention of seeing if it willbe wise to 
accept the statement that au efficiency of some 84:9 per 
cent, has been obtained; sach a result must be accepted 
with а certain amount of reserve, as it is not in accordance 
with what is generally known as to the evaporative perform- 
ance of steam boilers, even with the most complete plant. 
Secondly, with the idea, if the particulars do confirm each 
other, of seing the way to do likewise. 

The coal is stated to have a calorific value of 11, 8867 
B.TH.U., the moisture being 5'2 per cent., while the 
total ash and clinker amounted to 7'72 per cent. ; from this 
it resulta that the combustible material in the coal was 
87*08 per cent. 

Ав the combustible matter in а coal may be taken to bear 
a direct relation to its heat.value, one would be quite right 
in considering that a coal having, such a large proportion of 
combustible matter would have a higher calorific value than 
stated. If we take the combustible matter to be only of 
carbon heat value, and deduct the loss due to the moisture, 
it will then have a heat value of some 12,577 f. Tl. v. Bat 
it is well understood that the combustible matter in a fuel 
has a higher value than that, dne to the hydrogen present, 
and the empirical formula—calorific value = per cent. com- 


bustible matter x 161:07 — рег cent. moisture x 199 
is found to give on the basis of combustible matter in coal, 
a heat value in very close accord with that as determined 


by carefully conducted calorimetric tests. E 


This formula gives the heat value of the fuel used as 
being 12,975 B. TH. U., which will mean an efficiency of 
77°7 per cent., or, if we take it on the basis of the com- 
bustible material being only of carbon heat value, the 
efficiency would then be 80:20 per cent. ; but the ash taken 


would, no doubt, contain a certain amount of combustible 
matter—probably one-third—the ash, as found by analysis, 
would be something in the neighbourhood of 5°15 per cent., 
and on the supposition that the moisture was as stated, the 
actual combustible material in this fuel would be something 
near 89:65 per cent., and may be considered to have а heat 
value of some 13,388 B.TH U., or 12:65 per cent. more than 
stated, and not far short of that mentioned by your corre- 
spondent of the 31st ult., and this would mean an efficiency 


. of 704 per cent., and not 849 per cent. as stated. 


This is on the assumption that the particulars given as to 
the amount of ash and clinker are correct, which is more 
likely to be the case, as this quantity can be more easily 
determined than that of the heat value of the coal; this 
seems to show that the apparatus used for the purpose of 
determining the heat value of the coal, for some reason or 
other, has given a too low value. 

On the other hand, if we are to consider that the calorific 
value, as stated, is correct, then it will mean by the empirical 
formula that such a coal would have some 80°32 per cent. 
combustible matter, and about 14°48 per cent. ash—that is, 
taking the per cent. moisture as stated as being correct. 
This would mean that the one side of the heat balance 
would be somewhat as follow8:— — 


Boiler efficiency - à 849 per cent. 

Loss in flue gases РРР ies eo» 10°84 i 

Heat losses in radiation, and asbes .. 4°26 - 
100 00 - 


The last item would represent that the heat loss by 
radiatiun, ashes (sensible heat and heat lost due to the un- 
consumed carbon in the ashes), and otherwise unaccounted 
for, would only be some 4:26 per oent., an amount a good 
deal less than is usually found to be the case for the losses 
in this respect in steam boilers. 

It appears from this that of the two errors the one of 
under-estimating the heat value of the coal, rather than the 
amount of ash and clinker, is more likely to have occurred ; 
and, from what is known of the heat value of coals, it is 


quite reasonable to suppose that а coal having so low a 


value as stated would algo have some 14 per cent. ash. 

So, before the results can be accepted, I think it would 
be well if Mr. Fedden would kindly give the approximate 
analysis of the coal, and, at the same time, it would, no 
doubt, be of considerable interest if he would publish the 


heat balance of the test. 
Calories, 


А.С. V. D.C. 


Ав в regular reader of your paper in this land. of niggers, 
coloured people, white people, and people of no colour at all, 
шау I be allowed to вау а word with reference to some 
absurd correspondence (referring to the writers only), which 
has appeared in your issues of March 3rd and March 10th, 
entitled ** А.С, v. D.C." 

In your issue of the 3rd inst., Mr. W. Talboys Wheeler, 
second assistant to the Tunbridge Wells Corporation Electri- 
city Works, appears to think that all А.С, men are vastly 
superior to D.C. men. Personally, I have never held the 
exalted position of Second Assistant Eugineer (whatever 
that may mean), but I happen to have been Chief 
Assistant Electrical Engineer in a town very near to 
Tunbridge Wells, to wit, Hastings, which is an А.О, station, 
and, at the present moment, I happen to be joint station 
engineer in a D.C. station in South Africa, Personally, 
perhaps, I cannot say that my experience with P. C. work 
has been much more difficult than with a.c. work, but, in 
nine cases out of ten, I should certainly say that a P. C. 
station is far more complicated (as regards the switchgear 
and mains network) than an А.С. system. I learned 
practically all I know about л.с. work from my old chief, 
Mr. Leonard Andrews, and beyond the fact that A. C. 
work is more “ dangerous” than D.c. work, I think I may 
say that even Mr. Andrews will agree with me that D.C. work 
is more complicated in many ways (in fact, in most) than 
A.c. work, From the wording of his letter, it appears to me 
that Mr. W. Talboys Wheeler must have been disappointed 
in an attempt to obtain a position in a D.C. station. What 
I want to point out is that it appears to me to be so abso- 
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 lutely puerile for men, even in such positions as second 


assistant engineers, to write such stuff. 

If a company or council running an a.c. station are 
requiring an engineer, it is only natural (and only fair) that 
they should ask for à man who is used to such work. The 
game applies to а D.C. station. Mr. W. Talboys Wheeler’s 
argument about the greater including the less,” as applied 
to this matter, is absurd.. One might as well say that the 
greatest authority on civil engineering (which branch of the 
profession is admittedly the senior) is competent to run any 
electric light station in existence. Опе might also say that 
a Royal Engineer officer is quite competent to become an 
artillery officer on the grounds that “the greater includes 
the less, the Royal Engineers being senior to the Royal 
Artillery. I wish men would not be go illogical. 

Charles Dudding. 
Cape Town, South Africa. 
March 80th, 1905. 


The Localisation of Faults on Cables. 


I have read with much interest the correspondence which 
has appeared recently in the ELECTRICAL REVIEW on the 
localisation of faults in electric light mains. 

Having digested the articles which appeared in the 
Electrical Magazine, I should like to point out that the 
views expressed by Mr. Bergh are quite correct. 

The point that seems to trouble most of your readers is 
whether it is advisable to remove consumers’ fuses or not. 
This is quite unnecessary, as is easily seen if one gives-the 
matter serious thought. The testing, of course, is never 
carried out at the peak of the load, for to disconnect mains 
at such a time would be entirely out of the question. If 
there are a few lamps on when the test is taken, they will 
shunt a very small portion of the current, as the resistance 
of the lamps is high in comparison with that of tbe volt- 
meter. This, of course, is immaterial, as the test does not 
depend on the absolute value of the voltage drop ; more- 
over, the shunting resistance remains practically constant 
between the readings of v, and v,. 

I do not think that * Weary Willie and Tired 
Tim” need tire themselves any more in removing con- 
sumers’ fuses, as, from practical resulte, I can ssy that 
such a proceeding is quite unnecessary. 


: Arthur L. Johnson. 
Brighton, April 19th, 1905. 


Electricity in Mines Regulations. 

“Q's” letter on this subject may be worth a thought. 
Let it be assumed that the space not occupied in a motor 
саве is 1 cb. ft., and that an explosive mixture of 1: 8 is 
present. Then assuming that 1 cb. ft. of gas contains 
630 B. TH. U. of heat, there will be 70 heat units in the space 
of 1 cb. ft. From the table of the properties of gases in 
Kempe's Year-book, hydrogen is credited with 298 в.тн v. 
per cb. ft., methane with 1,073, and ethylene with 1,744. 
The weight of а cb. ft. of the mixture is about 0:08 lb. 
The specific heat of the products of combustion may be 0:2. 
Then the heat produced is at the rate of 70 — 0:08 = 
900 B. TH. U., nearly, per Ib., and the temperature added ів 
900 + 0:2 = 4,500 F., nearly. As the initial pressure is 
15 lb. down a mine, or very closely во, and the initial 
temperature is close upon 500? absolute, the pressure on 
explosion will be 15 x 5,000 + 500 = 150 Ib. per sq. in. 
Since the specific heat of gasos increases considerably with 
temperature, it is very unlikely tbat anything approaching 
a temperature of 5,000° absolute will be secured, and the 
pressure will fall below 150 lb. by a corresponding proportion. 
Mine managers who know what is the proportion of gas 
and air in a mixture can readily calculate for themselves 
on.the above lines what will be the pressure in an 
particular case. If more gas be present, there will 
be more heat units available, bnt there will be 
insufficient oxygen ‘to bring them into action. The 
table referred to above gives the heat units per cb. ft. 
of cos] gas as 685, but this does not necessarily apply to 
the firedamp of the mine. Also it gives 6-16 as the ratio of 


air in 7-16 of chemically equivalent mixture, Our calcula- 
tion therefore will not, perhaps, seriously depart from fact. 
Olearly the main point is the value of the coefficient of specific 
heat. At 2,000° C. = 8,600° F., the molecular specific 
heat of CO, is 19°1, or treble the ordinary value, while that 
of steam is 16:2, or over double the ordinary value. In the 
combustion of firedamp so much steam is formed with a 
normal specific heat of 0'370 at constant volume that the 
mean specific heat of the products of combustion will be 
about 0'257. With a temperature of about 2,500? F. 
absolute, the value of the specific heat will probably 
not be far from 0:5 for the mixed products, 
whence the temperature would be 500 + (900 — 0:50), or 


` 2,800? F., а sufficiently close approximation for the nonce, 


and the pressure would be about five atmospheres, ог one- 
half that found on the basis of a constant specific heat. 
Even if the presence of the atmospheric nitrogen with its 
smaller specific heat, be taken into the calculation, the result 
would probably not exceed 100 lb. pressure in a casing, and 
this pressure would be most rapidly lost by cooling, more 
especially where the motor was at work within. Indeed, 
Clerk states that coal gas and air in a closed vessel at atmos- 
pheric pressure cannot give an explosion pressure of even 
100 Ib. per sq. in., and the weakest mixture that will ignite 
will only give 52 lb. preesure, It is hardly likely that the most 
explosive mixture will ever be present in a motor case, and 
it should not, therefore, be a very difficult matter to design a 
case to be safe under the conditions named. The interior of 
а motor case cannot contain a mixture above atmospheric 
pressure, and this fact prevents any such high pressures of 
explosion as occur in a compressed mixture, as in а gas 
engine. я 


Re Telephone Licence. 


In reference to running outeide telephone wires (overhead), 
I shall be glad to learn whether I аш compelled to 
obtain a licence from the Postmaster-General, who, I under- 
stand, is the licensing authority, before I can do this. I 
shall be much obliged if you will state fully as to what I 
am obliged to do before commencing work. | 
| In the Dark. 


[ Ав recently stated in these columns, if the line joins two 
establishments belonging to the same person or firm (A to A), 
no licence is required. If, however, the line provides 
communication between two distinct individuals or firms 
(А to B), a licence must be obtained from tbe Postmaster- 
General, to whom our correspondent should apply for full 
information.— Eps, Е.К.] 


Schedulé Prices for Electric Light Installations. 


І was very much interested to read Estimator's letter 
in your issue of April 7th, which severely criticises the prices 
of the successful firm tendering for assisted wiring for the 
Erith U.D.C. 

It appears to me that if anyone is at all distant from the 
profession and out cf touch generally with “cutting prices," 
it is the Estimator." 

I do not doubt his practical experience for a moment, bat 
workshop experience and business management need separate 
study. 

Whether in the trade or no, it is hardly likely that the 
work will be done at any loss, or inferior materials used, as 
tendering upon these lines would be absurd. 

I am equally as pleased to see my friend’s tenders in 
“Contracts Open and Closed,” but. sorry that he is fre- 
quently a good distance from the lowest tender; pro- 
bably if he were а more competent “ Estimator” he would 
have his fair share of the work put out for tendering. 

* Every man has a bag banging before him in which he 
puta his neighbour's faults, and another behind him in which 
he stows bis own." 

Coriolanus, ii. 1. 
Non omnia possumus omnes. 
Another Contractor. 


[Address Wantcd.—Will Mr. R. Stanley-Smith kindly 
communicate with ug ?—Eps, E. R.] 
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œ UD —Uů— ũn—-4¾ᷣ —u— MMMMMÁ— À— 


PARLIAMENTARY. 


Telephone Dangers.—Bir Thomas Dewar asked the Postmaster- 
8 whether, in view of the proposed acquisition of the National 
Telephone Co.'s undertaking by the Government, he would 
suggest to the company the expediency of insulating their telephone 
tables in & manner most likely to minimise the risk of fires such 
as those which occurred recently on the company’s premises at 
Cannon Street and Queen Victoria Street; and whether steps 
were taken to secure that Post Office cables were  satisfastorily 
protected against the risk of contact with electrically-charged 
conductors. — Lord Stanley, in reply, ssid: "I am assured 
by the National Telephone Oo. that they are fully alive to the 
necessity of adopting all proper precantions for the protection of 
their exchanges from fires of the kind mentioned. Tbe question 
is one that had engaged the close attention of my department, and 
all possible means are taken to guard the Post Office system.” 

Accrington Corporation Bill.—The Lancashire Electric Power Co. 
and the Lancashire and Yorkshira Railway Co. have deposited 
petitions ia the Private Bill Office of the House of Lorde, praying 
to be heard against this Bill. 

Baker Street and Waterloo Railway Bill.—This Bill, which asks 
for an extension of time for the compulsory purchase of land; 


further powers as to new subways, was before the Unopposed Bills 
Committee of the House of Commons оп 13th inst., Mr. J. W. 
Lowther presiding. Mr. Cripps, the agent for the Bill, stated that 
the financial proposal was somewhat novel; it was that the com- 
pany should have power to issue debenture stock, the certificates of 
which should be transferable by delivery, instead of having deben- 


The Committee passed the clause. 
South Wales Electrical Power Distribution Co.'s Bil. —This Bill came 


preamble, and the Bill wag ordered to go for third reading 


Halifaz Corporation Bill.—Mr, J. W. Wila Belect Committee . 


in their report to the House of Commons on this Bill, the preamble 


E „ left to the Board of Trade. 
gware and Hampstead Railway Bill.—On A ril 13th the Un- 
Opposed Bill Committee of the House of Оон оси, had before it 


this Bill having been withdrawn, the Bill 
Comites on Unopposed Bills, 
etropolitan District Railway.—The o osition to this Bi 
Сооп атац, the е haa 5 to no н 
ns Committee ор Uno osed Bills. i 
passed tie House е PPosed Bills. The Bill had pre 
West Cumberland Electric Tramways Ertensi ] ] 

It is Announced that all Opposition i a onm dos nube 
drawn. The Bill has already passed the House of Lords 


having 
ouse of 
viously 


haderreen, and portions of the townlands of Lung Frienkill 
лош nny, Ballaghaderreen, and Kiloolman in the county ol 
Roscommon. The Bill was ordered to proceed. 


ааа ы EES 


LEGAL. 


Mipwoop & Oo. v. MANCHESTER CORPORATION. 


In the Court of Appeal, on Wednesday last week, before the 
Master of the Rolls and Lord Justice Cosens-Hardy, an applieation 
for а stay of execution and for leave to expedite the hearing of ал 
appeal in the case of Midwood & Oo. v the Manchester Corporation, 
was made by Mr. Gordon on behalf of the defendante Counsel 
said the action was brought against 16 defendants, who were the 
electric lighting authority for the district, for damages in connection 
with a fire at plaintiff's house, which was attributed to & defect in 
the main supplying the district. The action was tried before Mr. 


Justice Lawrance and a jury, and in the result there was a verdict 


and judgement against the Corporation for £677 and costs. There 
Was : motion pending for a new trial. The facts were rather 
complicated. Midwood was really only the nominal plantiff, be 
having been indemnified for the loss he had incurred by an insurance 
company, who were the real plaintiffs in the case. In these cireum- 
stances the defendants asked for a stay of execution, or, if they 
paid the damages over, that the insurance company should give 1 
undertaking to return the damages if the appeal proved succesful. 

Lord Justice Oozmss-HaBDv: Has the fire insurance company 

d the money to plaintiff ? . 
m donpon: Yo, апа if the verdict stands the money is paid to 
the insurance company. They are the persons really rang 
this litigation. We must have an undertaking, or security, 6 
damages are paid. 

Their Lonpsmies said that the application must be жт ш i 
judge who tried the case. The application was accordingly 


missed with costa, 


ee) 


BUSINESS NOTES. 


Falham.—The contract for installing telephones к 
electric lighting in the Fulham Town Hall extension has been р d 
with the Telephone and Electrical Installation Oo., of 11, Qu 
Victoria Street, Е.С. 


Tramear Lifeguards,—Messrs. Hudson & Bowring, Lid. 
of Manchester, have recently received through the Brush А x 
following orders for lifeguards:—For Belfast Corporation яна 
waye, 170 cars; for Yarmouth Corporation tramways, 10 cars; 
for Leith Corporation tramways, 15 cars. i 


American Works Extension. The directors of 1 

halmers Co., of Milwaukee, have decided to spend tiree, a 

dollars on the extension of iheir works for the purpose o pu Š 
facturing electrical machinery of the largest type, as well as 


` and hydraulic turbines and gas engines. , The electrical department 


at Milwaukee will be operated in connection with the big | шы 
the Bullock Electric Co., at Cincinnati, which is owned by 
Allig-Ohalmers Co. 


American Electrical Exports,—The value of ios 
electrical appliances exported from the United earn 274.170 
February last amounted to £83,696, as contrasted with only с 
in the corresponding month of last year. There — e 
in the shipments of electrical machinery from £102,141 in Ае 
1904, to £127,495 іп February last. Japan isat present, in £98,358 
best customer for electrical machinery, being responsible 5 Canada 
of February's total, Mexico coming second with £27,101, 
third with £17,685, and England fourth with £15,551. 


Stockton Destructor.—The Corporation of Stockton- 


en. Tees has just resolved to place with the Horsfall Destructor Co., 


Ltd., of Leeds, an lorder for the extension of its 5 0 ы 
existing plant, which was erected by the Horsfall Оо. in than tbe 
we are informed, given results averaging 10 per cent. better tension 
company’s guarantee throughout the whole time, and го ex arisen 
has been undertaken owing to the necessity which has 


of burning a larger quantity of refuse. 


Hornsey Electrical Exhibition. — The eed 
Borough Council is to hold an electrical exhibition at to the 
Baths next January, from 15th to 27th. A notice relating 
same appears among our advertisements to-day. 


ing of 
The Canadian Westinghouse Co.—At the maior ie 
this company, held in Canada on March 28th, it was PP aed 14 
up to December, 1904, the company bad only been 160 000 not- 
months, and during that time the profits were over 8160, leted its 
withstanding the fact that the company had not yet ed the 
elaborate scheme of new works. The company oo iy $560 000. 
current year with orders on hand of арргохішазеу “nols 
When the plant is finally completed there is every and electrici 
large and growing business in both the air brake an 
departments. 


— 
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Fires.— Extensive damage was done by fire, on April 18th, 
at the works of the Morley Electrical Engineering Co., Stanningley. 
The outbreak originated in the offices, and the flames spread very 


rapidly to the interior of the works. Many patterns and drawings - 


were destroyed, and tbe dynamos and motors were damaged by 
water. The loss is estimated at several thousand pounds. 

Damage to the extent of £750 was caused by fire, which broke 
out in the premises of Messrs. Laird Brothers & Oo., electricians, 
Branswick Street, Glasgow, on Tuesday afternoon. 


Deed of Assignment —A first and final dividend is to 
be paid in the matter of a deed of assignment executed by William 
Brown (W. Brown & Oo., electrical engineers, 4, Birley Street, 
Blackpool). Oreditors must send particulars to the trustee, Mr. 
James Todd, 18, Birley Street, Blackpool, by May 8th. 


Trade Announcements.—The Wandsworth Electrical 
Manufacturing Co, Ltd., manufacturers of electrical fittings, have 
removed from their address at Mary Street, Birmingham, to 9, Bt. 
Paul's Square, Birmingham. 

The Reed's Electrical Oo., of London, have opened a branch for 
the North of England at 24, Charles Street, Bradford, where a 
large stock of their specialities will be kept. Mr. Charles Pallan 
has been appointed manager for this branch. 

Messrs. Frew & Oo., Ltd., of 6 and 7, Mill Street, Perth, notify 
that they have acquired the business hitherto carried on by Frew, 
Watson & Co., Ltd. (now in liquidation), together with the goodwill, 
book debts, stock-in-trade, plant, and machinery connected there- 
with, and that they will in future carry on the business in all 
its departments under the management of Mr. T. D. Frew. 

Messrs. F. W. Berk & Co, Ltd., of 1, Fenchurch Avenue, B.C, 
announce that they have registered Berk's accumulator acid as BAA. 


Catalogues and Lists. —MEssrs. GEO. HOPKINS AND 
Sons, 150—154, St. Jobn Street, Clerkenwell, Е.О. Illustrated 
lists of electric hoiste, leather belting, three-throw pumps, shafting, 
plummer blocke, hangers, &>. The firm specialises in motor instal- 
lations and in central station and other plant repairs. 

CAMBRIDGE Rorento InstBUMENT Co, LTD, Cambridge. 
Loose illustrated sheets of a number of instruments, including 
laboratory spectrometer, telescope and scale, Dolezalek electrometer, 
and vapour pressure apparatus. 

MzssBs. Vickers, Sons & Maxm, Lro., River Don Works, 
Sheffield. Section 2 of their new catalogue of particulars and prices 
of continuous-current variable speed motora of protected and 
enclosed ventilated types. A general specification, also tabulated 
details of dimensions, outputs, &c., are given. Section 3 is to be 
issued shortly, giving full particulara of the firm’s continuous- 
current crane-type motors. | 

MxssBs. Neate & WirEkissoN, 32, St. Mary Axe, Е.О. New 
A- B. C. tariff of rates for the conveyance of goods and parcels to all 
parts of the world. Places are arranged alphabetically. Copies of 
this pamphlet (26 pages) will be forwarded on application. 

Mr. Harry SNowpos, Balfour House, Finsbury Pavement, E.O. 
New pamphlet describing the Nodon patent electric valve, and 
reprinting Mr. Horace Boot's article which appeafed in the 
ErzcrBIGAL Review for February 10th. Tests are also given of a 
30 ampere valve, conducted under the superintendence of Mr. G. W. 
Partridge, at the Adelphi station of the London Electric Supply 
Corporation. ‘ 

Messrs. IsEN THAI. & Co., 85, Mortimer Street, W. New 
catalogue (of 34 pages, enamelled paper) showing, particularising, 
and pricing various types of electric measering instraments and 
rheostats for technical and laboratory use, such as pocket volt and 
amperemeters, portable battery, charging and lamp-testing вей, 
moving-coil switchboard instruments, combination meters for 
electric automobiles, demonstration instruments, resistances, and 
89 On. 

Messrs. Sremmns Bros. & Co, Lrp. Leaflet No. 560 aud 
specification No. 64 just published. Leaflet 560 gives outputs, 
weights, and dimensions of the firm's open type G motors and rew 
pattern GA motors, protected, ventilated, enclosed, and fally- 


enclosed, the range being from 40—150 в.н.Р Specification 6a 
describes these G A motors, 


Fire Alarms.—The International Fire Service Council 
had its annual executive meeting at Brussels on April 17th and 18th. 
Matters relating to fire alarms bad considerable attention, and а 
standing committee was formed to deal with the subject. 


Trade Announcement.— Mr. A. Woodfield, late of the 
firm of Messrs. Woodfield. & Co., electrical engineers, of Chapel 
Street, Luton, has commenced business on his own account at the 
corner of Chapel Street and Stuart Street, Luton. 


Book Notices.— Das Funken von Kommutatormotoren.“ 
By F. Punga. Hanover: Gebrüder Jünecke. M. 4. 

“The Berlin-Zossen Electric Railway Tests of 1903." Translated 
by Franz Welz, with an introduction discussing the general subject 


of train resistance by Louis Bell. New York: McGraw Publishing 
Co. $ 


$3. 

" Manuale dell'Ingegnere Elettricista.” By Attilio Matro. 
Milan: Ulrico Hoepli. L. 7.50. 

“The Telegraphists’ Guide to the Departmental and City and 
Gailds Examinations in Telegraphy.” By James Bell and S. Wilson. 
Fifth edition. London: B. Rentell & Co. 2s. net. 

“Transactions of the American Electro-Clemical Society.“ 
Vol. VI., 1904. Philadephia, Pa.: The Society. 

" Fifty-fourth Annual Report of the Amalgamated Society of 
Engineers.” London: 110, Peckham Road, S.E. 


Dissolutions and Liquidations.—The Yarmouth and 
Gorleston Tramways Oo., Ltd., is winding up voluntarily, with Mr. 
S. Neville Wells, Donington House, W.C., as liquidator. - 

In consequence of the retirement of Mr. Frank Clemens Wilson 
from the firm of Messrs. Offord & Wilson, electrical engineers, of 
Woodogck Street, Birmingham, the business will be contjnued alone 
by Mr. Chas. Herbert Offord. "M 

Messrs. M. Davis, J. Н. Gee, and A. J. Davis (J. H. Gee & Oo., 
electrical engineers, 27, Newgate Street, Newcastle-on-Tyne), have 


dissolved partnership. Mr. J. H. Gee will continue the business as 
J. H. Gee & Oo. 


New Rheostat.—We have received particulars of a very 
interesting new patent rheostat from the Patent Rheostat Oo., of 
18, Chapman Street, Hulme, Manchester. In this apparatus, wire 
coils and contact studs are dispensed with ; the resistance consists 
of a series of thin sheet-metal stampings, packed into a channel on 
the face of the slate base of the rheostat. The contact lever makes 
contact directly with the resistance, thus giving a gradation equi- 
valent to that obtained with some hundreds of contact studs. 
There is по sparking on the contacte, and it is claimed that the 
resistance is practically indestructible under normal conditions. 
Provision for expansion is made by a spring at the end of the resist- 
ance column, and the spring at the same time ensures continuity 
in the circuit. There is practically nothing on the back of the 
switch base; sheet-iron covers are provided for the front. The 
makers claim that the device forms an ideal motor starter, and 


it certainly represents a considerable departure from current 
practice. 


* Pernax" Insulation.—We are informed that Messrs. 
Middleton & Townsend, of Edinburgh, have had a length of wire 
insulated with Pernax under test for about 18 months, under the 
same conditions as а number of insulated conductors of other types. 
Each wire was placed in an iron pipe, which was earthed through 
a lamp, while the copper conductor was connected with mains 
at 230 volts above earth. Every month tbe pipe was partially filled 
with water, so that the insulating material was alternately wet and 
dry. So far, the “ Pernax " insulation has shown no sign of breaking 
down, though five out of six other kinds broke dowa within six 
months. А cable insulated with Pernax,” having a copper cross- 
section of 0°25 sq. in., has also been in successful use on the 
І.С С. tramways for some months past. Pernax is allied to 
“Gutta Gentssch,” which has been fully described in the Ermo- 
TRICAL REVIEW, and both are made by the New Gutta-Percha Oo., 
of Dashwood House, New Broad Street, E.O., who are issuinga 
small price list of wires and cables. 


Engineering Exhibition,—An exhibition and demon- 
stration of motor vehicles and electric and pneumatic appliances are 
to be held at the showrooms of the Key Engineering Oo., 33, 
Deansgate, Manchester, from May 2nd to May 5th. Invitations 
are being sent to all the central station engineers in the country, 
as well as to consulting engineers and manufacturers, and a 
day is suggested for electrical men, who will thus be likely to meet 
their friends. The special feature for their delectation is the new 
fibre conduit, of which 34 miles are being laid by the Manchester 
Corporation ; and Mr. B. L. Pearce, the city electrical engineer, has 
arranged to lay some of it during next week. Messrs. Cowans, Ltd., 


will also exhibit their own and Mr. Andrews’s special types of 
switchgear, &c., in operation. 

Bankruptcy Proceedings.— Under the failure of Henry 
Thorpe, electrician and engineer, 235, High Holborn, and 11, 
Bartholomew Villas, Kentish Town Road, N.W., the first meeting 
of creditors was held on April 191, before Mr. Egerton B. Grey, 
ОВ sial Receiver, at the London Bankruptcy Court. The chairman 
reported that the debtor had stated that he commenced business ten 
years ago in partnership with Mr. Henry J. Salter, and contributed 
£750 as capital. The partnership was dissolved in June, 1904; 
there were outstanding liabilities which he had included in the 
present list, and he lost his £750 in the business, from which he 
drew only £2 a week. The New Century Lock and Engineering 
Co., Ltd., was registered in June, 1904, to take over the business 
and its assets, but not the liabilities, No fresh capital was provided, 
and as one of the vendors he (debtor) received 320 fully-paid shares 
in the company, of which he was appointed chairman and director. 
He attributed his failure to his liability for the debts of the partner- 
ship. The receiving order was made on the debtor's own petition. 
A statement of affairs had been lodged, showing debts £728 and 
assets £187 6s. 3d., consisting of the said shares valued at £157 10s. 
and book debts £29 16s. 3d. Mr. W. B. Glasier attended the meet- 
ing on behalf of the debtor, and no offer being submitted, the case 
was left in the hands of the Official Receiver, to be wound up in 
bankruptcy, the debtor's public examination being fixed for May 
16th. 

The case of James T. Armstrong came before Mr. Registrar 
Giffard on Wednesday last week at the London Bankruptoy Court in 
relation to the public examination of the debtor, whose accounts 
show total liabilities £6,933, and an estimated surplus in assets of 
£7,102 after providing for all debts. Upon the case being called, 
Mr. Hougb, senior Official Receiver, asked for an adjournment of the 
examination and for an order on the debtorto file an account show- 
ing all shares and moneys received by him from the company since 
October, 1902, and his dealings with them, together with dates, 
items and particulars of the consideration. Mr. Rutland, who 
represented the debtor, remarked that his client was under the 
impression that he had given all the particulars that had been 
required. The Official Receiver said Mr..F. 8. Salaman had just 
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recently been elected by the creditors as trustee to administer the 
estate in bankruptcy, but the debtor was contesting the order of 
adjudication, and until that order had been made by the Court, the 
trustee’s appointment could not be confirmed. The case called for 
considerable investigation both at the hands of Mr. Salaman and 
himself, and on those grounds he asked for an adjournment. By 
consent of all parties the hearing was ordered to stand over until 
May 17th, and the debtor was directed to file the additional accounts 
by May 1st. 

May 10th is the last da 
3 in re A. E. 


German Electrical Imports and Exports.— According 
to the Ezport-Zeitschrift fuer Elektrotechnik, the imports into 
Germany of electrical machines for January and February, 1905, 
were 174,300 kgs., as against 201,600 kgs. for the same period last 
year. Of these machines Great Britian supplied 13,400 kgs., as 
against 7,100 in 1904. In turning to the German exports, we find 
the figures are instructive, for out of a total of 2,209,900 kgs. of 
electric machinery, 401,500 kgs. were supplied to Great Britain, 
comparing with 519,300 in 1904. The balance of exports went to 
Belgium, Denmark, France, Italy, Netherlands, Norway, Austria, 
Hungary, Portugal, Roumania, Russia, Finland, Sweden, Switzer- 
land, Ppa, Egypt, British South Africa, Japan, Argentine, Brasil, 
Chili, Mexico, Cuba, and the Australian Commonwealth. Great 
Britain sent to Germany 400 kgs. of telegraph apparatus, telephones, 
&c. and received therefrom 25,100 kgs. We also imported 
251,900 kgs. of cables and sent 401,100 kgs. to Garmany. 


For Sale.—The Buxton U.D.C. is offering two balancer 
sots for tale. See our advertisement pages to-day. 


for receiving proofs for intended 
electrical engineers, 110, Cheapside, 


LIGHTING AND POWER NOTES. 


Australila.—LEEDER VILLE, W.A.—The Council has 
decided on the following charges: £2 2s. per annum for an electrician's 
licence for the right to install B.L. fittings within the municipality; a 
fee of 10s. 6d. for making connections and testing works and installa- 
tions done by other than the Council's officers ; and a minimum fee of 
158. per point for making installations. 


Bexley Heath.— The U.D.C. has applied for a loan of 
£1,000 for B.L. purposes. 


Blackpool.—The net profit of the electricity under- 
taking for the pest year's working is expected to approximate 
£5,000, or £3,000 more than in the previous year, and about £1,400 in 
excess of the estimate at the beginning of the financial year. 


Bristol.—The L.G.B. has sanctioned the borrowing of 
£126,160 for E.L. p . The committee again considered the 
question of extending the private lighting mains to the Hot Wells, 
and decided that the mains should be laid, and extensions 
carried ont at King Street and Downside Road. 


Bury (Lancs.).— The borough electrical engineer (Mr. 
S. J. Watson) has reported to the Electricity Committee that he 
anticipates that the profit on the electricity works for the past 
Mer ru all expenses and charges have been met, will be about 


Canada.—Orrawa.—On April 5th the city authorities 
served formal notice upon the Consumers Electric Co. that the 
municipality intends to exercise its right to purchase the property 
of the company. 


Cardiff.—The sub-station at the Docks has been com- 
pleted, and is se arranged that the Dock district can be entirely 
disconnected from the town and supplied from the sub-station 
alone; or, in case of an accident, the sub-station can assist the town 
lighting by means of а bettery which has been installed. 


Chichester.—The T.C. has decided to inform the 
Chichester and District Electric Light Co. that if it is unable 
to make the financial arrangements contemplated before May 
9th next, the Corporation will be glad to have the documents 
back and to terminate the negotiations. The financial arrange- 
ments mentioned are the repayment of £500 spent by the Council 
in obtaining the prov. order for electric light. 


Cleckheaton.—On the recommendation of the Electricity 
Committee the U.D.O. has decided to reduce the price of energy for 
lighting purposes from 5d. per unit (with 5 per cent. discount for 
prompt payment) to 4d. per unit with а graduated scale of dis- 
count from 5 to 20 per cent. in proportion to the consumption ; also 
that for power and heating, the minimum be reduced from 200 to 
150 units per quarter, with a charge of 2d. per unit on the minimum, 
and n per unit on all above the minimum with discount as at 
presen ; 


Clewer.—In consequence of opposition, the Windsor 
Electrical Installation Co. has withdrawn the parish of Clewer from 
the provisional order now being applied for. The parish desired to 
impose conditions which could not be enforced. 


Continental Notes.—ITALY.—4A concession has been 
granted to put down plant to utilise the water-power of the River 
Naviglio at Cornate (Milan) in the generation of electrical energy for 
lighting and power purposes. | | 

Gunmany.—The municipal authorities of Falkenstein have voted 
a sum of £22,500 for the establishment of an electricity works in the 
town. 

Bunvis.—La Société des Tramways et Eclairage de la Ville de 
Belgrade is now supplying energy to 27,517 lamps, an increase of 
1,969 during the past year. A new 600-н.р. engine and dynamo has 
been installed, and work ie in hand on the installation of a new 
800-x w. turbo-alternator. | 


Coventry.—The Corporation E.L. Committee has decided 
to extend the lighting mains to the Btoke Park district, at an 
estimated cost of £1,027. 


Dublin.—The Lighting Committee has recommended 
reductions in the rates charged for electricity as follows:—The 
rates for general lighting to be reduced on the maximum demand 
system, from 7d. and 24d. to 6d. and 24d. The Committee does not 
recommend that any reduction in the flat rate of 6d. per anit should 
be made, as in Dublin there is an undue proportion of offices and 
early closing shops which cannot be considered as profitable even 
at the rate of 6d. per unit. The rate for energy for motive power 
and heating is to be reduced from 7d. and 1d. to 4d. and 1d., with 
an alternative flat rate of 24d. per unit. The demand for energy for 
motive power is increasing, and to further enoourage this and to 
build up a good day-load, a substantial reduction is advocated. 
Arrangements are being made with & firm of motor manufacturers, 
for the adoption in Dablin of the hire-purchase system. Fiat rates 
for special classes of consumers are also recommended, i.c., (a) For 
private residences, where the entire lighting of the premises is done 
by electricity, а flat rate of 4d. per unit; (b) for licensed premises 
which do not close before 11 p.m. on week-days, and where the 
entire lighting is done by electricity, a flat rate of 3id. per unit; 
(c) for theatres and music-halls, a flat rate of 34d. per unit; (d) for 
newspaper offices in which are printed morning daily papers, a fiat 
rate of 34d. per unit for lighting, and 14d. per unit for motor 
power. The Committee suggests that these charges should come 
into foroe as from July 1st next. 


Dundee.—At a meeting of the Tramways Committee of the 
T.C. on Monday, Mr. Richardson, the electrical engineer, reported 
that he anticipated that next winter the department would have to 
meet a maximum load of about 2,000 kw. To meet this there was 
only available plant of 2,300-xw. capacity, and the loads on the 
outlying points had grown so rapidly that the long feeders to these 
districte would require to be considerably enlarged. The engineer 
was instructed to prepare a detailed report and alternative schemes, 
and also to report on the general policy of extension. 


East Barnet.— The B. of T. has revoked the 1899 East 
Parnet Valley electric lighting order. 


Electric Power in a Brickworks.— The most recent 
addition to the Scottish. brickyards is that at Walkinshaw, near 
Paisley, where, for many years, an ironstone mine has been at 
work. Mounds of “blaize,” brought from the pits along with the 
ore, have accumulated, and the proprietors decided to build a brick- 
works suitable for handling this blaise. In planning the ground, 
Mesers. Merry & Cunninghame, Ltd., who own also important col- 
lieries, decided to install only the most up-to-date machinery, not 
only for making and firing the bricks, but also for economising 
labour in handling them. To this end an electric hoist has been 
installed, capable of hoisting 100 bricks at a time into trucks for 
delivery to their destination, thus superseding the usual system of 
loading by hand, unless the lie of the ground enables trucks to bs 
run at a lower level than the rails leading from the sheds or stock- 
yard. Water is pumped from the river by a motor-driven pump with 
& capacity of 1,000 gallons per minute ; the distance from the yard, 
some three-quarters of a mile, is traversed by overhead cables. The 
dynamo for the whole works is іп the main engine room. It is a 
B. T. H. four-pole machine, generating energy at 500 volte, and the 
switchboard is arranged to control not only the water pump- 
ing, the hoist, and the electric lighting of the yard and houses, but 
also, in the event of necessity, to supply light to the minee, which 
in the ordinary course derive their illuminant from another source. 
A 200-н.р. triple-expansion condensing engine is also installed. 


Exeter.—The City Council has authorised arrangements 
to be made for an exhibition of electrical apparatus, appliances and 
literature, from June 6th to 9th, inclusive. 


Exhibitions.—An electrical exhibition was opened on 
Bank Holiday, at the Exhibition Buildings, Vastern Road, by the 
Reading Electric Supply Co., Ltd., and will remain open until 
to-morrow evening. Mr. A. T. Cooper, the company's engineer, informs 
us that they have hired one of Messrs. Hdmundson’s travelling 
exhibitions e» bloc to form a nucleus, aud have secured the co-opera- 
tion of about 30 private exbibitors. 

The Mayor of High Wycombe opened an exhibition, organised 
by the Wycombe Borough Electric Light and Power Co., on the 
12th inst.; it remained open until Wednesday last week. 

The Loughborough Corporation, with the co-operation of 
firms in the electrical world, last week held an exhibition of eleo- 
trical apparatus and machinery, &c. in the Town Hall, to further 
the adoption of electricity for lighting and power in ite district. 
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Falkirk.—A letter has been received by the T.C. from 
Messrs. Bramwell & Harrie, engineers to the Scottish Central Elec- 
tric Power Co., intimating that the directors were willing to under- 
take the supply to Falkirk, of any energy which the Corporation 
might require in excess of that which it is able to provide with the 
ыа, plant, and that the company һай had several inquiries from 
probable users within the Corporation area, and asking permission 
to supply those customers. The Council decided to do nothing 
until it was supplied with further particulars. 


Glasgow.—The contract that the Tudor Accumulator 
Co. have with the Corporation Electricity Department, for the 
maintenance, at the annual charge of £175, of the accumulators at 
Port Dundas station, is recommended for renewal for a further 
period of 10 years. 

The engineer to the Electricity Department of the Corporation 
has reported that it is necessary to order the following new plant, 
and the committee has agreed to obtain tenders:—Ooal and ash 
conveyers for the Pollokshaws Road and Port Dundas stations, feed 
Raf for Port Dundas station, condensing plant for Pollokshaws 

station, and motor-generators and switohboards for sub- 
stations. 

Mr. Lackie has informed the committee of the necessity for pro- 
viding a new sub-station, or of enlarging the present sub-station, in 
John Street, in order to meet the requirements of the central and 
north-eastern districte of the city, and the matter has been remitted 
to a special sub-committee, which has reported that a new station 
must be erected. 

Waterloo Street station is to be converted into a permanent sub- 
station, at an estimated cost of £9,704. 


Hampton,—The U.D.C. has temporarily withdrawn 
opposition to the County of London Electric Power Bill, and 
en so in respect of the Bill of the Metropolitan Electric 
Bupply Co, which has agreed to pay 26 guineas towards the Council's 


Hanley.—The T.C. has reduced the price of energy for 
private lighting from 6d. per unit for the first 150 hours’ use per 
quarter, and Sd. to 6d. for the first 91 hours’ use, and 3d. Circulars 
pointing out the advantages of electricity are to be distributed; a 
show room for electric fittings and novelties is to be opened at the 
works; and one afternoon per week set apart for residents to 
inspect the electricity works. | 


Heywood.—At a meeting of the Corporation Electricity 
and Tramways Committee on April 19th, it was stated that the 
loss on the electricity works for the past year amounted to £923. 


India.—DELEHI.— The general description of the scheme 
for the supply of electrical energy within the municipality is as 
follows :—The current to be continuous, low tension. For electric 
lighting purposes a three-wire system will be adopted. For electric 
traction purposes a distinct distribution system will be employed, 


. energy being supplied to the car motors at 500 volts. Current to 


be generated at 500—550 volte, and distributed at 500 volts across 
the outer wires. The mains, distributing mains, and service lines 
will be partly aerial and partly underground. The licensees shall, 
within a period of two years after the commencement of this 
license, commence the construction of an electric tramway with 
single or double track and with all necessary sidings, turn out con- 
nections and tracks, on such portions of the routes mentioned as 
may be agreed upon between the Municipal Committee and the 
licensees with the approval of the Local Government. There is the 
usual provision that the L.G. shall have the option, at the end of 
42 years from the commencement of the licence and at the end of 
every subsequent period of 10 years, of purchasing the undertaking. 


Johannesburg.—At the annual meeting of the General 
Electric Power Co. held in March, it was reported that the average 
load during the past year had increased by 30 per cent. over the 
last half of 1903. According to a summary of that meeting in South 
Africa, an amount of £15,002 had been written off machinery and 
plant, £2,094 from buildings, £2,427 from stores, tools, machinery, 
and furniture, and a debit balance had consequently been carried 
forward from the profit and loss account to the general account, 
reducing the amount of the credit by £2,493 to £4,813. This 
depreciation was necessary because some of the old plant 
which was almost worn out stood at too high a value in the 
books. For the future it was decided that the company's 
charges to the mines should be so regulated as to enable it to 
declare a reasonable dividend to its shareholders, and to give 
an actual value to its shares. The requirements of the subscribers, 
principally the deep level mining companies, were growing at such 
& that it would be necessary at an early date to make a further 
call for the purpose of increasing the plant to meet the mines’ 
requirements. The proposition was carried unanimously. 

The chairman of the Chamber of Trade, replying to a question re 
the delay in the municipal electrification of the light and tramway 
services, said that there would not be any increase in light or power 
for the centre of the town until the end of October, and then the 
increase would only apply to the central or inner area. As soon as 
the first portion of the new plant was installed, it would relieve 
some of the present plant, which would be used for a portion of the 
other area in giving power and light. 


Liverpool.— The difference in the charges for light, 
power, and traction now seems to be regarded as a grievance, 
especially as the E.P. and L. Committee contributed £16,934 to the 
city general rate last year. This sum, it is contended, ought to have 
been used in reducing the charge for electricity for lighting, 


power p 


pointed out that some large prospective cansumers of energy 


and to ease the burdens of users directly, instead of easing the 
burdens of the whole body of ratepayers at the expense of those 
who use electricity for lighting. Last year the charges were 32d. 
unit for lighting, the average charge being 33d. ; 2d. per unit 
or power, with an average charge of 14d. ; and tramways, 1$@. per 
unit. This year, power users who consume upwards of 3,000 units 
per quarter, are being charged 1d. per unit for all in excess of that 
quantity, sud the charge for tramways has been reduced to 14d. 


London.—SrEPNEY.—The following are the chief items 
of interest contained in the accounts of the municipal electric light 
undertaking for the 12 months ended March 31st last, together with 
comparative figures for the previous 12 months’ working :— 


1906. 1904. 
Total revenue... ... - e. с... £92,125 £26,616 
Working expenditure ... oe 66 .. 17,288 13,823 
Interest er vee sea iie . 6,661 5,454 
Binkingfund  .. T ise A * 2,276 1,150 


Surplus balance, less cost of temporary works... £5,894 


It is estimated that, owing to & reduction in the price of energy 
£2,300 was lost to revenue. The profit balanca has been appro- 
priated as follows:—£1,601 written off capital acoount; £2,999 
placed to reserve ; £1,293 carried forward. 

The engineer and ; Mr. W. С. P. Tapper, in his report 
says that "the net surplus is only £91 less thau the previous year, 
while the revenue per unit has dropped from 2:861. to 2˙11d., a 
figure below that charged by any other undertaking not supplying 
tramwaysin this country. The charge for current for the public 
lamps also shows a reduction, the average price per unit supplied 
for this purpose being 1`554., as against 1:614. during the previous 
year. It cannot be urged that this undertaking is being made to 
a per to pay ite way by charging а high price for the public 

ting. The total cost of each unit sold during the year was 
173d. Rapid increase has been made in the saleof energy for 
the amount for the year under review being 
554,909 units, or over 150 per cent. of the us years sales. 
The results obtained emphasise the great importance of a large 
power supply, and the equal importance of low charges for power 
P * 

LAB. The electrical engineer has suggested that a special tariff 
for light and power should be offered to power «шшш It is 
or power 
purposes are unwilling to take a supply at the present flat rate of 14d. 
per unit. The Electricity Committee has decided (subject to the 
usual sanction) that the following alternative tariffs for energy be 
offered to power consumers :—To consumers entering into an agree- 
ment to take a maximum of not less than 100 Ew., £3 per Kw. per 
annum of the maximum power supplied, and a further ‘8d. unit 
for all unite supplied, less 5 per cent discount for cash in 14 days, or, 
as an alternative, and for any demand, a discount upon the present 
flat rate of 13d. per unit as follows: Above 100,000 and not exceed- 
ing 200,000 units per annum, 5 per cent.; not exceeding 300,000 
units, 10 per cent.; not exceeding 400,000 units, 15 per cent.; not 
exceeding 500,000 units, 20 per cent.; exceeding 500,000 units, 
25 per cent. The Finance Committee report having decided 
to ask the L. C. O. for a loan of £3,655, to be expended as 
follows:—Boiler and stoker, £1,942; connections to consumers, 
£618; pump, £350; meters and indicators, £315; brickwork and 
foundations for boiler, £100; ash elevators, £80; hopper, £50; 
contingencies, £200. : 

BRORBDrITCH.—The Lighting Committee recently reported having 
considered a communication from the electrical engineer, stating that 
it is impracticable to procure any of the proposed new generating 
plant in time to use it during the Christmas load. In order to meet the 
increased demand, it will be necessary to generate more energy at the 
Whiston Street works with the existing plant, and considering that 
the two trunk mains now laid between Coronet Street and Whiston 
Btreet stations are worked to their full capacity, it is advisable to 
undertake at once the laying of two additional trunk mains between 
the two generating stations. The cost of tbe work is 
£3,800. In order to ensure the more economical working of the 
department, three of the small Willans engines at Ooronet Street 
are being transferred to the Whiston Street works, and for 
economy it is desirable to erect at onoe а feed-water heater in the 
boiler house at Whiston Street at an estimated cost of £590. 
Instructions have been given for tenders to be obtained for this 
work. 

PADDINGTON.—The General Purposes Committee of the B.C. 
on the 18th inst. recommended the approval of an agreement 
with the Metropolitan Electric Supply Co., consenting to the 
removal of the Amberley Road generating station and to the entire 
supply of the borough from the company's works at Willesden. 
The company is prepared to make, under five years’ agreement 
with consumers, reductions in the price of energy, as follows:— 
Private lighting, from 54d. to 5d. per unit for the first two years, 
and 4id.in the remaining three years; trade lighting (including 
churches and schools), from 6d. to 42d. per unit the first two years, 
and 43d. afterwards. An amendment was proposed, and adopted, 
in favour of taking expert and legal advice before the Council com- 
mitted itself. 

HAMMEBSMITH.—The B.O. has agreed to supply energy to the 
forthcoming exhibition to be held at Olympia in the autumn, on 
the following terms:—(a) The Council to supply both continuous 
and alternating current as required up to 60,000 8-о.р. lamps at the 
exhibition stands at 12d. per unit; (b) & charge of 10s. 6d. to be 
made for connection and meter hire to each stand requiring 
20 lamps or less, and 218. for each stand of larger requirements; 
(c) if the cost of distribution of energy is less than 2d. per unit, 
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such saving to be equally divided between the Council and the 


Committee; (d) a deposit of £600 to be paid to the Council by the. 


Committee when the Council commences the outlay for distributing 
inside Olympia; (e) the Council to show the amount of energy 
used by each exhibitor, but to render the accounts to the Executive 
Committee of the Exhibition, which will be responsible for the 
whole supply. 

The B. of G., on April 19th, again discussed the electric wiring 
tender question, which was referred to in the ELECTRICAL REVIBW 
of April 14th. It was moved that the three firms who had sent in 
the lowest tenders should be advised of the emendations and 
limitations in the consulting engineer's schedules, and that they be 
requested to prepare fresh tenders in accordance therewith. Alder- 
man Pascall opposed the idea of three firms only being asked to 
submit fresh tenders, and moved tbat the whole of the firms who 
tendered for the work should be asked to tender afresh. This 
amendment was carried. Another member suggested the acceptance 
of the lowest tender, subject to the stipulations mentioned, but it 


was suggested that the adoption cf such a course would be immoral 
and corrupt. 


Luton,—4A L. G. B. inquiry was held on April 18th rela- 
tive to the Corporation's application for a loan of £5,000 for the 
provision of additional plant at the Electricity Works. There was 
no opposition. | 


Manchester.—The Corporation Electricity Committee 


has recommended the Council to reduce the price of energy from 
54d. to 44d. per unit. 


Mansfield Woodhouse.—The U.D.C. has decided to 
offer to transfer the prov. order for B.L. to Mansfield T.O., on the 
latter body paying all costs and expenses incurred. 


New York.—At the recent official investigation into the 
cost of public lighting in the city, Mr. Henry M. Edwards, auditor 
of the New York Edison Co., presented the following statement, 
showing the cost of electrical energy per Kw.-hour :— 


Manhattan. Bronx. Yonkers. 
Cost at generating plant 2.40 cents. 2.40 4.03 
Cost of energy delivered 3.70 „ 3.00 5.10 
Cost to consumer . „ 15.00 ,, 15.00 15.00 


The average total cost per xw.-hour during the last year was 6.32 
cents, and the average cost for tbe last five years has been 7.98 cents. 
The average income per unit sold for the last year was 8.04, and for 
the last five years 9:01. Mr. Edwards added that in addition to 
paying dividends between January, 1899, and May, 1901, a surplus of 
$2,800,000 was made. The profit of the New York Edison Оо. for 
1904 was $2,293,839. They did not pay a dividend, but accumu- 
lated & surplus of $6,402,078, and wrote off $4,119,223 for depre- 
ciation. 6 facts elicited from the inquiries into the Edison Co.s 
affairs showed that the city paid 12 cents per xw.-hour for energy. 
On the small consumer the company made a profit of 125 per cent., 
but to the large consumer, who might otherwise put in a private 
installation, energy was supplied for about 50 per cent. below the 
cost of production. There were six separate forms of contracts for 
customers, and a customer whose annual contract exceeded $25,000 
only paid 3 cents per xw.-hour; the small consumer was charged 
15 cents for the first two hours, 10 cents for the next two, 7:5 for 
the next two, and after that 5 cents an hour; 34 per cent. of the 
total Edison output was sold to the retail consumer, who provided 
49 per cent. of the income. This, in 1904, amounted to $4,371,064.54 
out of a total income of $8,991,635. The average income per 
KW.-hour was 12.27 cents. The company's officials testified that the 
city, in 1904, had used $80,000 worth of energy at 12 cents a unit. 
If the city had been treated as a wholesale customer, the amount 
would have been only $25,000. With regard to the cost of arc 
lighting, on 2,868 2,000-с.р. lamps, for which the city was charged 
$146 а year each, the company made a net profit of $61,948. The 
city was charged at the rate of about 5:4 cents per Kw.-hour, while the 
cost at the generator was 2:9 cents. \ 


Ossett.— The T.C. bas decided to apply to the L. G. B. 
for a loan of £8,400 for the establishment of electric lighting works. 


It 3 to run the plant in conjunction with the destructor 
wor 


Ravensthorpe.— The B. of T. has granted a prov. order 
for E. L. to the U. D. C. 

The Mirfield Gas Co., whose works are situated in Ravensthorpe, 
asked for the insertion of a clause providing that any loss on 
account of electric light should not be charged on the rates. The 
clause has been inserted, but somewhat modified. Те Council is 
allowed five years in which to give the undertaking an experimental 
trial. Daring that time any deficit may be charged to the rates. 
The Council will take energy from the Yorkshire Electric Power Со, 
whose power station adjoins the district. 


Southampton.—A L.G.B. inquiry was held on April 12th 
respecting the Corporation’s application for a loan of £6,950 for 
electric lighting purposes. There was no opposition, but the 
inspector was asked by a ratepayer to call the Board's attention to 
the practice of spending money ín excess of the amount sanctioned 
by the L.G.B. 


Southport,—The Corporation and the Ormskirk Union 
Assessment Committee have arrived at an agreement with reference 
to the assesament of the Electricity Works. The gross assessment 


has been reduced from £9,071 to £6,500, and tbe net assessment 
from £5,528 to £3,000. 


Southend.—It was stated at a meeting of the T.C. on 
April 19th, that instead of the estimated profit of £1,250 on the 
E.L. undertaking for the past year, there was а deficit of £687, with 
& loss of £1,055 on the tramways. 


Torquay.—A letter has been received by the Corporation 
from the L. G. B. in regard te its application for sanction to borrow 
£42,000 for new electricity works, suggesting that the Council shoald 
endeavour to make the present electrical station meet the town's 
requirements for the next few years by taking in an additional store 
at the Beacon Quay. The proposal entirely upsets the Council's 
agreement with the Dolter Tramway Co., who would have to provide 
their own generating station and plant. The present station, with a 
capacity of 20,000 8-c P. lamps, has already nearly 26,000 connected, 
and extension cannot be made without running the risk of legal 
proceedings from the adjoining householders; it is felt that 
very strong representations will have to be made to the Board with 
a view to sanction for the loan for a new station being obtained. 


Weetslade.—On behalf of the Newcastle Electric Supply 
Со. a representative interviewed the Council recently and asked for 
permission to erect overhead н.т. mains for the supply of electricity 
in the district. The request was granted. In reply to a question, 
the representative said that if the large scheme was not completed in 
time for the Council’s lighting season, the company would be pre- 
pared to erect a power station to supply the needs of the district. 


Whitby.—An unopposed inquiry into the U.D.C.’s 


application for a loan of £1,500 for E.L. purposes was held on 
April 18th. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.— Messrs. J. G. White & Co., the contractors for 
the conversion of the tramway system, are again hindered by 
labour troubles. On Friday last the paviours on the Shankill 
Road, Lisburn Road, and Shore Road sections struck for higher 
wages. The men working at 10d. per hour and 3d. per yard 
demand 16. and 4d. respectively. The dispute has led to an almost 
complete cessation of the work. At present about 1,000 men are 
employed on the Lisburn Road, Ormean Road, Shankill Road, 
Duncaim Gardens—a new line—and the Woodstock Road will 
shortly be taken in band. The foundations of the generating 
station on the Lagun Road have been laid. 


Bexley Heath.—A loan of £5,000 for tramway purposes 
bas been applied for by the U.D.C. 


Blackpool.—The engineer, Mr. C. Furness, has just 


reported that he expects the electricity and tramways departments 


to relieve the rates of the town this year to the extent of £5,000, 
which has been made possible through economy in coal, equal to 
nearly £3,000, together with an increased output. The tramways 
of the Corporation have increased their receipts by £6,468, the 
number of gers being 890,161, and the miles ran 103,352. 
The total receipte were £47,796. 


Dewsbury.—It is expected that a start will be made 
with the reconstruction of the steam tramways from Dewsbury to 
Batley, Birstall and Gomersal at an early date. The system is 
owned by the British Electric Traction Co. Arrangements have 
been completed with all the local authorities concerned except 
Batley Corporation. If there be no hitch it is hoped that the 
electric cars may bə running on a portion of the track by the end 
of June or beginning of July. The present system is about four 
miles in length. When electrically-equipped, junctions will be 
effected with the Spen Valley system both at Dewsbury and at 
Gomersal. 


Dundee, Broughty Ferry Tramways.—The power to 
construct and work these tramways was obtained by the Dundee, 
Broughty Ferry and District Tramways Co. їп August, 1904. Mr. 
J. W. Speight is consulting engineer. The contract, which has 
been given to Messrs. J. G. White & Co., includes the complete 
construction and equipment of the permanent way, overhead gear, 
cars, power house, car-shedg, cables, &c., and the contract price is 
£88,250. There are 54 miles of route, equivalent to 92 miles single 
track, of standard gauge. The rails are British Standard No. 1, 
45 ft. long, fitted with continuous rail joints and intermediate 
anchors. The points are 10 ft. 6 in. long, with a radius of 100 ft. 
Crossings are iron-bound. One mile of the track will run on a new 
road through the Craigie and Home estates; this portion will be 
laid with the usual 6 in. bed of concrete, and paved with tar 
macadam and granite edging. The bridge over the Dighty will be 
widened. The overhead construction will be carried out mostly 
with bracket arms ; there will be double trolley wire, 21 ft. from the 
ground. The cables are to be laid on the solid system. The power 
plant will consist of two 200-Kw. dynamos coupled to high-speed 
engines. There will be three Lancashire boilers, superheaters, and 
the usual condensing plant. The car-shed will be a brick building, 
176 ft. long and 45 ft. wide. The tracks in the car-shed will con- 
sist of Vignoles rails laid on sleepers, There will be 12 single- 
truck, double-decked cars fitted with two 37-н.р. motors, and we 
understand that Messrs. White propose to break the ground within 
a few weeks. They will also shortly commence work on the Dartford 
contract, which is similar to the Dundee Broughty Ferry under- 
taking with regard to length of track, construction and equipment. 


ңыз. 
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Falkirk.—As a result of the introduction of the electric 


` tramways into Falkirk and district, the question of the recon- 


struction of the bridge crossing the River Carron, near Carron Iron- 
works, has been under the consideration of the Falkirk T.C. and 
the Eastern District Committee of the Stirling County Council, who 
have each an interest in the bridge. The plans of a new bridge, to 
cost £3,700, have been approved by both bodies, subject to a pro- 

rtion of the cost being sustained by the Carron Co. and ths 
Falkirk and District Tramways Co. The Carron Co. offered to 
contribute £250 and an old wagon road running slongside the 
bridge, and belonging to them, on condition that the Tramways Co. 
contributed £750 as their share of the cost. The Tramways Co. 
agreed to this, subject to conditions, including the local authorities' 
consent to the proposed extensions of the tramways to Grangemouth 
and Laurieston, and the latter have agreed to accept the offer and 
proceed with the work. 


Glasgow and Paisley.—An inquiry under the Private 
Legislation Procedure (Scotland) Act, 1899, will be held in the 
Justiciary Building, Glargow, on May 5th to consider, among other 
orders, Paisley District Tramways and Glasgow Corporation Tram- 
ways Consolidation. The Commissioners are Mr. Eugene Wason, 
М.Р. (chairman), Lord Stanley of Alderley, Sir John Batty Tuke, 
M.P., and Mr. Graeme Whitelaw. 


Huddersfield.—The statement of income and expenditure 
of the tramway department of the Corporation, for the year ending 
March 31st, shows that the gross inoome has been £69,938, of which 
£67,252 represents passenger fares. Amongst the smaller sources 
of revenue is coal haulage, £271. The working expenses have 
amounted to £35,084, leaving a gross surplus of £34,854. 
Against this there are the charges for interest and redemp- 
tion of debt and depreciation. The two former slone amount 
to £23,344. This leaves only £11,510 to meet depreciation 
at the rate of 3 per cent., whicb, on а capital outlay of 
£414,667, absorbs £12,018. On the year’s working there is a 
deficit of £503, which, added to the debit balance carried forward 
from the previous year of £4,982, makes a total deficit to date of 


£5,485. It will be proposed to levy a rate of 3,5d. in the E to 


wipe off this adverse belance. In 1904 the rate in aid was 5d. in 
the £, and the year before 73. 


International Railway Congress.—According to a . 


correspondent of the Times, the arrangements for the meeting of 
the International Railway Congress at Wasbington aré now fairly 
complete. Monday next will be devoted to a very complete pro- 
gramme of inspection of various stations of steam and urban rail- 
ways; Tuesday will be Lem in Philadelphia, the inspeetion of the 
Baldwin Locomotive Works being the principal feature. The 
regular work of the Congress will begin on Wednesday. The pro- 
grammes for the various tours cover practically everything of an 
interesting natural or engineering character from the Atlantic 
Coast to the Mississippi on the west and the Bt. Lawrence on the 
north. The British representatives will form by far the largest 


foreign delegation in the Congress. No effort is being spared to 


make the Congress successful from every point of view. 


Liverpool—Southport Electric Railway.—On Easter 


Monday, for the first time, specially designed new coaches were 
used on the above line with very satisfactory resulte, greatly con- 
veniencing the traffic. The new coaches have a special feature in 
that the passengers can reach the handle and open the door from 
the platform, without having to mount the steps of the carriage, as 
was the oase under the late system of electric trains. The new door 
slopes outward, and is much easier to use than the old straight doors, 
and consequently the danger is greatly minimised. On Easter 
Monday 15,000 to 20,000 persons travelled on this line, and every- 
thing passed off without a hitch. The new pier electric tramway, 
which is nearly a mile long, and wbich is an entirely new feature, 
carried a large number of passengers, the pier being the longest on 
the west coast. 


London.— CHELSEA.—The Law and Parliamentary Com- 
mittee of the T.C. reported last week that, asthe opinion of counsel as to 
the rights of the municipality with re to the notice served upon 
it by the London United Tramways, Ltd., preliminary to laying 
mains to the power station in Lots Road, was favourable to the 
Council, instructions had been given the borough solicitors, should 


the company insist upon opening the roadway, to apply at once for 


an injunction. 


Luton.—The T.C. has applied to the B. of T. for an 
order authorising the construction of seven lines of electric tram- 
ways in the borough. 


Manchester.—An estimate presented by the Tramways 
Committee to the City Council shows an anticipated traffic revenue 
for the coming year of £645,250, and miscellaneous revenue, includ- 
ing Salford’s use of lines, rente, &c., £4,552; making a total revenue 
of £649,802, as compared with £638,775, the actual income for the 


year just ended. The latter amount falls short of the estimate by 


&bout £2,000. After meeting expenditure this year a balance, it is 
expected, will remain of £206,122, of which £49,560 will be set 
apart for payment of interest on loans, £38,795 for sinking fund 
and instalments of loans, £53,200 for renewals fund and permanent 
way, and £14,525 for depreciation, leaving a surplus of £46,000 to 


de transferred to the City fund in relief of rates, and £4,042 in 


respect of the infirmary site purchase. Last year the Commitiéee 
gave £51,000 to the City fund, of which £46,000 consisted of surplus 
revenue, and £5,000 was taken from the contingent reserve fund. 
The working of the parcels carrying department (inaugurated at 
the beginning of this month) has been left out of the present 


account, as the Committee has as yet no data to go upon. On 
capital account the Committee proposes to spend this year a sum of 
£52,500. Of this £35,000 will be for cars and car equipments. In 
the year just ended the capital expenditure was £89,277, out of an 
estimated sum of £124,000. i 


Rochdale.—The accounts of the Rochdale Corporation 
Tramways for the financial year ended March 31st, show a loss of 
£8,358. There was а capital expenditure during the year of 
£273,814, including a sum of £70,832, Rochdale's share of the pur- 
cbase price of the old undertaking. The loss is equivalent to a 3d. 
rate; but some of the most important sections of the undertaking 
have been working only three and six months. 


Salford.—The Salford Tramways Committee contem- 
plates extending its car-shed accommodation. When the lines were 
opened in November, 1901, the depót in Seaforth Road was thought 
to be sufficiently commodious for all purposes. Since then, how- 
ever, the system has grown, owing mainly to the Corporation having 
undertaken the working of the tramways in Whitefield, Bccles, 
Monton, Pendlebury and other outlying districts. The Seaforth 
Road depót is to be extended by the construction of two large bays, 
for the accommodation of 30 or 40 more vehicles—making the 
total accommodation equal to about 220—and by the building of 
new offices for the administrative staff. 


Sunderland.—The new tramway offices, built by the 
Corporation at an expense of £6,000, were formally opened on the 
20th inst. The offices are а commodious set of premises conveniently 
situated, and admirably adapted for the purposes intended, having 
as well as adequate office space, accommodation for the men waiting 
for duty, &c. The chairman of the Committee, Councillor Thos. 
Bummerhill, in formally opening the premises, said it was intended . 
to pay for the building entirely out of revenue by instalments of 
£1,000 annually, 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—Last week's Australian mail brought the 
report of Mr. J. Hesketh, chief electrician attached to the Common- 
wealth Postal Department, who was appointed by the Federal 
Government to represent it at the St. Louis Congress, and examine 
the recent telegrapbic developments in the United Btates and in 


‚ Europe. Mr. Hesketh writes: There is nothing in the American 


quad methods to lead Australia to adopt them, excepting the 
feature of dynamo supply." Further on, the expert recommends 
the adoption in the Commonwealth of the Yetman transmitter. 
Coming to England, Mr. Hesketh writes that in the G.P.O. of Great 


Britain is to be found the foremost telegraphic administration in 


the world. The double-circuit key, which operators in Australia 
вау seriouely affects their operating, and causes premature break- 
down, is used exclusively in the British service on the double 
current circuit and without any complaint. Mr. Hesketh says he 
does not think the Pollak-Virag system would be suitable to. 
Australian conditions, but the Murray page printer is & most pro- 
mising automatic method во far as he has seen it. The inventor 
informed him that it would be about two years before the appli- 
cation of this system to Australian conditions would be advisable. 
Summing up the information gleaned, Mr. Hesketh makes the 
remark : "I regard aslargely visionary the idea of using the tele- 
graph as а means of transmitting ordinary correspondence. It is 
by no means a new idea, and wherever tried has failed. Even the 
practice of accepting ‘deferred’ messages at a lower rate and 
sending them after the ordinary day's work has been got rid of, has 
been abandoned in places where it has been tried, as New Zealand 
forinstance.” Mr. Hesketh recommends telephone lines as feeders 
to the.telegraph system, Morse lines for other purposes, quad or 
duplex lines between busy centres, the Wheatstone automatic 
system for news work or congested traffic, sound reading and type 


. writing to be regarded as essential adjuncts in all large offices, and 


telegraph switchboards to'be used for regulating local traffic and 
obtaining economy of operating. A special report on wireless tele- 
graphy is made by Mr. Hesketh. He assumes that the maximum 
distance over which communication will be required in Australia for 
some time is between Victoria and Tasmania. In his opinion a 
direct conclusive trial as to plant could be made at a small cost if a 
couple of stations were erected within the Commonwealth. Owing 
to the interference trouble, Mr. Hesketh emphasises the importance 
in introducing any wireless system into Australia of maintaining 
the absolute control of the Postmaster-General. Later on in his 
report, he adds that the opinion of independent engineers is in 
favour of wireless systems only where ordinary telegraphic com- 
munication is impracticable or unusually costly, as, for instance, to 
communicate with ships at sea or islands where the cable is subject 
to rapid deterioration by reason of a bad bottom. Не utters a note 
of warning when he says that it is essential that the Postmaster- 
General should be protected against embarassing patent suits, as atthe 
present time there is considerable controversy and also litigation on 
the subject of the real inventors of certain principal features or 
pieces of apparatus employed in various systems. 


Bombay Telephones.— At the Bombay Telephone Co.'s 
meeting held at Bombay in March, it was stated that the company 
had concluded arrangements through the Oriental Telephone and 
Electric Co., Ltd., London, for the supply of cables for the first 
instalment of the new underground service, rendered necessary by 
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of the existing single lines into metallic circui 
8 by the new Government license, and bad contracted at 
the Callender's Cable and Construction Co., Ltd., of London, yn y 
the first section from the Fort to Oolaba on the solid system. 
This work should be completed before next monsoon. 


i i f the 
adian Telephones.—A special committee o 

irn House of Done has lately been considering the 

working of the public telephone systems of Canada and other 

countries, in to the comparative advantages of public and 

vate control. Sir Wm. Mulock, the chairman of the committee, 

outlined a scheme of his own, for bringing the telephone within 
reach of the public throngh 


local ties. If the subject is not exhausted this session 
its оні will be continued next year. Mr. Maclean, of Toronto, 
suggested an should be employed to prepare a special 


report on the municipal telephone system of Glasgow, and the 
telephone situation generally in the Old Country. Letters were 
read from certain towns saying that they were thinking of 
establishing municipal telephone systems, but were waiting to see 
what action the Government would take. It was decided by the 
committee to send a series of questions to all telephone companies 
in Canada, the United Btates and Europe, to ascertain the sub- 


to m 
December 31st, 1904. was :—Lines, 7,966 miles; wires, 30,720 miles : 
underground cable, 43 miles; aerial cable, 12 miles. 


Lightning and the Telephone.— According to the 
Birmingham Daily Post, an i occurrence happened at 


ck and shattered 
mises of Mr, J. A. Oskey, builder, then, 
unning near, passed into the living 
On reaching the instrument, an explosion like 
the firing of a cannon occurred, and the room was filled with emoke. 
The wires were torn down and melted, and theiostrument and other 
the room, the wires burning holes in 
everything they came in contact with. The only thing that remained 
the conductor, which should have conveyed the disc 
to the ground. One of Mr. Oakey's daughters was passing the instru- 
ment at the time, and had & miracul 
and smoke and débris, had several holes burnt in her dress, and one 
hand slightly cut. The rest of the family were in the sitting room at 
the time, or the affair might have been more serious. 


Rosario Telephones.—The Sout}; American Journal 
yeports the formation of the ive Telephone Co., of Rosario, 
Mr. Pedro ex-chief of National Telegraphs, is to be manager, 
оа are shortly to be invited for the supply of the neceseary 


Telegraphists’ Grievances.—The annual conference of 


the United Kingdom Postal Clerks’ ion, held at Reading on 
Monday, expressed ite ч unqualified dissatisfaction with the 1 
posals of the eral respecti 


apart in of an inquiry by 
impartial an expert business men, appointed by the Postmaster- 
General himself, and granted only after years of agitation.” It 


Cxpressed its dissatisfaction “at the brushing asi b 
master-General of ; E aside by the Post- 


— — ,Deficit.—According to a recent Parlia- 
men return, the tota] receipts from the telegraphic service for the 
Jear ending March 31st, 1904, were £3,736,114, and the expenditure 


The deficit for the year was, therefore, £957 7g 
eines the With £601,711 in the previous year, » £957,783, as 
b 


the views of mem bers 
Committee to con- 
ae 6 : matter would not 
А anx i 
&ppoint the Committee should be agreed Ба ones E m 
Lord ey received a deputation at the Post Office, and inti- 
mated that, although he could not promise any particular individual 
in the sg va baton of the National Telephone Со, that he would be 


Dhons ata йы staff, still he could safely promise that the tele. 


? 
Sdn vely would be em loyed und 
ditione. The Government pensions M. d A under the new соп. 


telephone employés had actually joi 
telephone employéa taken ov E: Joined th 


before the pension Started, as th 
employé; entered the service а when the present Р.О, 


mmittee, 

L.O.C. has agreed that the maximum rate fixed by the agreement of 
1901, between the Postmaster-General and the National Telephone 
Co. should be reduced ; that Clause 4 (1) of the new agreement be 
amended so as to make it clear that no addition shall be made to the 
value of items, other than “ plant” of the company's undertaking, in 
respect of compulsory purchase, and that the n 
mittee be authorised to endeavour to obtain sach further modification 
of үн 00 purchas in the interests of the telephou 
users of London, as may be desirable. 


tions and — 
Telegraphic Interrup кеип 


Ы 1 ee ee ee ee Aug 96, 1901 е 
Donnas смеа 25. ee ee ee eo May 7. 1908 ee ee 
8. Lucis-Martinique ee ee ee ee eo 8 зө 2 
— melde o + оиша lo: 

Vladivostok * м ki = ха к eb, 9, I9 ee se 
Closed { port Arr. „ „ n Маго 10 
Jamaica-Colon .. : А ee Jan. B, 1905 . as 
Martinique-Paramaribo . . April 2, 1006 .. abu 
Pernambuco- Para si e. April 6, 1905 . April 

aranbam-Ceara.. ee es .. April 6, 1905 ix 
Assab-Massowah .. oo ео ee April 17, 1905 ds К = 
Falmouth-Bilbao. е ‚ ee ee April 19, 105 ee pril 
Bathurst-Bissao .. d - .. April 99, $t Ya 

Lan nns. 
Puerto- Barrios ee ee Фә ee ee ee July 98, 1009 eo ee 
Kertch-Soutehoum ee ee ee ee е Sept. $7, 1904 ee 20 
Bhamo route beyond Tall eo оа we Jan. 15, 1905 „ 
Newfoundland—all places in the interior .. Feb. 10,1905... , 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


tria.—The Municipal Authorities of Isch! Tyrol) 

о "m invite ends луна construction of a central electric 
lighting station in the town. 

Cork.—The Cork Electric Tramways & Lighting (0. 


invites tenders for whitewood casing and capping. Bee “ Oficial 
Notices” April 21st. 


Dublin.—May 15th. The Dublin Port and Docks Board 
i to receive tenders for an electric generating station. 
АРЫ to Mr Jobn P. Griffith, M Inst.C.E, East Wall, Dublin, fot 
specifications &o., (deposit £5). 


Edinburgh.—May sth. Water-tube boilers for the elec- 
tricity workin Bee “ Oficial Notices” April 14th. 


France.—May 14th. Tenders are being invited un 
May 14th, by the Мне authorities ої Dax (Landes) for a 
concession for the electric lighting of the town during а Pande) 
35 years. Tenders are to be sent to La Mairie de Dax 
whence particulars can be obtained. 


France.—May 15th. The Governor General of Ec 
West Africa, at Dakar (Senegal), is inviting tenders for Бе. "ep 
ment of а central electricity station in the town, an 
construction of an electric tramway. 


. iog invited until 
Holland.—May 6th. Tenders are being invi 
May 6th by the Municipal Authorities of Utrecht, for кылы 
and erection of the overhead conductors required in 
with the electric tramway system in Utrecht. 


: is 

Hungary.— The town of Debreczen, in Hungary, | 

inviting tenders for the erection of a central electric light an 
Power station. The town has 70,000 inhabitants. 


Johannesburg.—May 7th. Tramway poles, ах 
pillars, overhead material, telescopic Jadaers, motor tower wagon 
&c. Bee "Official Notices " March 17th. 


. : r 
London.—May 16th. The L.. C. C. invites tenders for 
the erection and maintenance, for a period of 10 y iie hours at & 
of 280 accumulator cells, having capacities of 645 am J-hour dis- 
S-hour discharge rate, and of 450 ampere-hours at а 
charge rate. See “ Official Notices ” April] 21st. - 


e 
Portsmouth. — May lst. Tramway stores for th 
Corporation. Bee „ Official Notices” April 14th. 


8 ; late 
Rosario.— July 91st. The Keview of the 5 
says that one of the alterations in the new Босса now to be 
Specification is the date for sending in tenders, which is 
uly 31st, 


° 7 | ° е : the 

Spain.— Мау ard. Tenders are being те Ар 

Municipal Authoritieg of, Baeza (Jaen province) until | f period 
the concession for the electric lighting of the town during 


tenders are 
of 10 years. Particulars may be obtained from, em ö 10. 
to be sent to, El Secretario del Ayuntamiento de Baeza (Jaen 


; З the 
Warrington.—May 13th Condensing plant for 
electricity works. See “ Official Notices” to-day. 
(Continued on page 695.) 
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THE BIRMINGHAM AND MIDLAND TRAMWAYS. 


THE Birmingham and Midland Tramways and Light Rail- route being double-track for about half the distance, and 
ways comprise an extensive network of routes lying round single-track with turnouts over the remainder. 


the city of Birmingham, and connecting up the latter to Branch lines are situated inside Birmingham, T: 
West Bromwich, Wednesbury, Wolverhampton, Dudley and Heath Street to the Smethwick boundary, this line being 
Stourbridge. These single - track with 
lines are owned by — i т turnouts, and in 
the Birmingham Cranford Street, 
and Midland Tram- Smethwick, where 
ways, Ltd., the City double-track is laid ; 


from Windmill 
Lane, in Smeth- 
wick, to the Har- 
borne boundary 
(double-track), and 
a loop-lineof single- 
track with turnouts, 
running from West 
Smethwick through 
and Midland Tram- West Bromwich 
ways Joint Com- and rejoining the 
mittee, the total — — «i! main route in the 


топ length being Fic. 1.—BSwETHWICK POWER STATION AND OFFICES. Market Square, 
114 miles, Oldbury. 


of Birmingham 
Tramways Co., 
Wolverhampton 
District Tramways 
Co., and the South 
Staffordshire Tram- 
ways (Lessee) Co., 
and are controlled 
by the Birmingham 


Fic. 2.—Інтивіов OF ExsGiNE HousE: TRACTION GENERATOBS, BALANOEBS, EXCITEBS, &C. 


The present article deals with the, electrification of the The permanent way inside the Birmingham area is laid 
11:8 route miles comprising the Birmingham and Midland with rails weighing 102 lb. per yd., this work having been 
Tramways, Ltd., fig. 8, which start in the city of Birmingham, carried out to the specification and under the врагов of 
near;the municipal! buildings, and extend through Smeth- the city engineer. 


wick, Oldbury and Rowley Regis into Dudley; the The two new routes in Oranford Street and in the 
F 
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Bearwood and Waterloo Roads were laid with 96-lb. rails, 
the contractor being Mr. George Law, and the work on the 


remaining portions 
was carried out by 
the Tramways Co. 
itself, under the 
supervision of Mr. 
R. W. Cramp. 

Inside the Bir- 
mingham area the 
overhead equipment 
has been carried out 
with bracket - arm 
construction, taper 
poles supplied by 
Messrs. James 

Russell & Co. being 
used on each side 
of the main route, 
with occasional 
span wires, however, 
at very wide points, 
and centre poles in 
the vicinity of the 
Free Library in 
Dudley Road. On 
the Heath Street 
route, side poles on 
one side only are 
used, except at loops 
and crossings, where 
poles and bracket 
arms are placed on 
both sides of the 
street. 

Outside the city 
span wire con- 
struction is chiefly 
used, with bracket 
armsin the narrower 
streets, and there 
the steel poles are 


in three sections, and were supplied by Messrs. Spencers, 
of Wednesbury. The trolley wire inside the city is No. 00 
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Fig. 4.—INTERIOR or ENR House: BBRUSE-B. T. H. Тнвве-Рнаѕв PLANT IN FoREGROUND. 


depot аё 


gauge, and outside, No. OA. W. G., On account of the heavier 
traffic in the busy routes! from the jmunicipal boundary to 


Windmill Lane, the 
feeding points are 
mile apart; out- 
side this area they 
are + mile apart. 
Standard B. E. T. 
feeder pillars are 
used on the routes 
outside the city, and 
pillars of Messrs. 


- Callender’s make on 


the city lines. 

The old steam car 
West 
Smethwick has been 
added to and partly 
rebuilt to provide 


accommodation for 


an increased number 


of electric cars, the 


site being suffi- 
ciently large to 


permit of a further 


extension of the 
buildings, which 
would make the 
holding capacity of 
the shed, 100 cars. 
A view of the 
shed, including the 
old water tower, 
used for supplying 
the superseded 
steam cars, is shown 
infig. 7. 

The cars of 
which some 70 are 
on order, are made 
by the Brush Elec- 
trical Engineering 


Co., at Loughborough, and 42 have already been delivered. 
Eighteen of these are fitted with standard Brush trucks, 


5 


—— 


жу 
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and 22 with Lycett and Conaty radial trucks. The wheel 
base of the Brush trucks is 6 ft. 6 in., and of the radial 
trucks 8 ft. 6 in. The bodies are 16 ft. long, and the total 
length between buffers is 28 ft. ; they have aseating capacity 
of 22 inside, and 26 outside. Twelve of the cars have been 


fitted with Bellamy top-deck covers supplied}by Messrs. 


Fig. 5.— VIEW INSIDE BOILER HOUSE. 


Dick, Kerr & Co., апа on these cars Blackwell trolley bases 
are in use, but the open cars have been fitted with Brecknell, 
Munro & Rogers’ standards. On all the cars, Rowland’s 
swivelling trolley heads, supplied by Messrs. Milnes, Voss and 
Co., are used. 

The life-guards are of the Brush trigger type, and to 
enable the guard to work efficiently, folding steps are fitted 
to all the cars. 

The equipment 
consists of Brush B 
1,002 motors rated 
at 33 B. H. P., and the 
controllers are of the 
B. T.-H. B 18 type. 

A certain number 
of the cars are also 
equipped with the 
Raworth regenerative 
system of control, 
with which our 
readers are familiar. 

The power station, 
an outside view of 
which is shown in 
fig. 1, is situated 
in Downing Street, 
Smethwick, on the 
banks of the Birm- 
ingham Canal. It 
is designed to supply 
not only the tram- 
way routes men- 
tioned, but also the 
Smethwick area, with 
energy for power and 
lighting; the com- 
pany owning the pro- 
visional order for this 
district. We may 


and, as the company has arranged a very business-like power 
tariff, ranging from 1:32d. to 86d. per H.P.-hour, with vary- 
ing load factors, the prospects in this direction appear very 
promising. 

The tramway routes are supplied through rotary converter 
sub-stations situated at Oldbury and Springhill (Bir- 
mingham), these being 4 and 3 miles distant 
from the power station respectively, the 
routes in the immediate vicinity being 
supplied direct at low-pressure from the 
power station. 

The power station buildings are con- 
structed of steel and brickwork, the latter 
being of local bricks, relieved with rubbed 
and gauged arches, 

The dimensions of the main buildings 
are as follows :—Engine house, 152 ft. long 
x 45 ft. wide, 47 ft. 6 in. high ; boiler 
house, 152 ft. long x 50 ft. wide, 40 ft. 
high. 

The boiler house roof and the width of 
the building are only temporary, as the 
engineer's original design was for a build- 
ing sufficiently wide to take two rows of 
boilera with a central stokehole between. 
The coal storage was arranged on the floor 
above the pump room, from which the 
coal would be delivered through shoots 
into the hoppers of the chain grate stokers 
below ; this arrangement, however, was 
abandoned on the score of economy, but 
will have to be reverted to in the event of 
any considerable demand arising for energy 
from the station, 

In the station buildings are also pump rooms, repair shops, 
engineers’ offices, bath rooms, lavatories, workmen’s mess 
rooms, stores, &c. 

The manager's and general offices are in a handsome 
detached building fronting on to Downing Street, and 
equipped with modern conveniences. 

The whole of the building work has been carried 
out by Messrs, Gowing & Ingram, contractors, of 


here mention that 


Fic. 6.— DIRECT CURRENT TRACTION AND LIGHTING SWITCHBOARD. 


in the immediate 

vicinity of the power station are situated many large 
industries, including such well-known firms as Tangyes; 
Averys; Guest, Keen & Nettlefolds; Evered & Co.; 
Birmingham Patent Iron & Brass Tube Co.; Allen, 
Everett & Sons; the Patent Rivet Co., &c., certain of whom 
are negotiating for large power supplies at the present time, 


Birmingham, to plans and specifications prepared by Mr. 
M. H. Graham, architect, of Newcastle-on-Tyne. 

The same contractors were responsible for the transforming 
sub-stations, and these also are of plain hand-picked local 
bricks in cement mortar, but lined throughout with white and 
buff-coloured glazed bricks, with a dado border in chocolate. 
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The steam-raising plant consists of five Baboock & Wilcox 
water-tube boilers, fig. 5, constructed for a working pressure 
of 160 lb. per sq. in. and capable of evaporating 14,000 lb. 


tank, through a Kennedy water meter and pumping vió 
either of two Rankine feed water filters and the economiser 
to the boilers or direct to the boilers if the economiser 
should be shut down. 

An alternative water supply is provided 
from the South Staffordshire Water Co.'s 
mains. 

The steam and feed piping is of mild 
steel, supplied by Messrs. John Spencer, Ltd., 
of Wednesbury, and was erected by the 
tramways company’s staff; it is covered 
with blue asbestos supplied by the Cape 
Asbestos Co 


The exhaust pipes, which are of cast-iron, 
are liberally fitted with expansion jointe. 
In the engine house, which is spanned by 
a 20-ton Vaughan travelling crane, there 
are installed six generating sets; three 
500-Kw. three-crank triple-expansion self- 
lubricating engines, running at a speed 
of 300 r.p.m., the diameter of the cylinders 
being 154, 28 and 35 in., with 15 in. 
stroke, and three three-crank compound 
engines, each of 300-Kw. capacity, with 
one high-preesure and two low-pressure 
cylinders, of 164, 28 and 23 in. 
diameter x 10 in. stroke, direct coupled 
to B.T.H. three- 


of water per hour ; 


each boiler having 
8,580 sq. ft. of 
heating surface. 
They are fitted with 
the same firm's 
chain grate stokers 
and internal super- 
heaters—the steam 
being superheated 
150? F. 

The line shaft for DUDLEY 
working the mecha- 
nical stokers is 
driven through 
worm gearing by a 
15-H.P. motor, 
placed on the pump · 
room floor. 

A main flue runs 
the length of the 
boiler house, under 
the boilers and 
pump room to the 
chimney ; the latter 
is of ateel, 120 ft. 
high and 11 ft. in diameter; it stands on a 
concrete foundation 84 ft. sq. and 14 ft. 
deep, and is lined with firebrick for 75 ft. 

А Green economiser of 256 tubes is 
arranged in the main flue beneath the pump 
room, the scrapers being operated by & 
8-н.Р. Brush motor. 

Good slack coal is the fuel used, the 
price of which, delivered into the bunkers, 
is 68. 8d. per ton. 

For the water supply, feed and storage 
tanks are provided in the pump room, 
fig. 9, supplied from a well 180 ft. deep, 
by compressed air lifts, the compressor 
being by the Worthington Pump Co., 
electrically-driven from a British Thomson- 
Houston motor. The water is 
through в purifying plant supplied by 
Messrs. Harris & Anderson, which algo is 
installed in the pamp room, together with 
three feed pumps, two of them being 
supplied by Messrs. J. & G. Weir, with 
rated capacities of 3,500 and 2,540 gals. 
per hour respectively, and Ше other, a 
variable-stroke motor-driven pump of 
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and Brush p.c. gene- 

we | rators respectively. 
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Fig. 8.— TRR Ввмїнанлм AND MibDLAND TBAMWAYS AND [лант RAILWAYS. 


fitted with gover- 
nors of the inertia 
shaft type, guaran- 
teed to control the 
speed within a 
variation оѓ not 
more than 33 per 
cent. from full load 
to no load. 

Both engines and 
generators are 
specified to be 
capable of with- 
standing an over- 
load of 25 per cent. 
for half an bour, 
and 50 per cent. 
momentarily, over 
and above the 
normal rating. 

The steam con- 


. Bee 


Fic. 9.—Powres House: Үвту or Pome Room. 


pP 


L) 


Messrs. Mather & Platt's make, has a capacity of 6,000 gals. 
per hour. 


The feed piping is arranged for drawing from the feed 


sumption per 1. H. P.-hour, for: the 500-Kw. sete, with 150 lb. 
steam pressure, 100? F. superheat at the stop-valve, and 
26 in. vacuum, was specified not to exceed 141 lb. on 
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500-Kw. output, 134 with 450 KW., and 15 lb. with 225 Kw. ; 
the mechanical efficiencies of the engines under these 
conditions being respectively 91, 90 and 84 per cent. 

For the 300-x w. sets, the steam consumption per I. H. P. 
hour at the same pressure, vacuum and superheat as pre- 
viously, was specified not to exceed 15 Ib. at 800 kw. out- 
put, or 163 lb. at 225 Kw., the mechanical efficiencies of 
the engine, under these conditions, being respectively 91 
and 84 per cent. 

These conditions were satisfactorily met on test at the 
Brash Electrical Engineering Co.’s works at Loughborough, 
where the engines were built. 

The alternators were supplied by the British Thomson- 
Houston Oo., of Rugby, and are of the revolving field type, 
each of 500 Kw. capacity, generating three-phase current 
at 25 cycles and at 5,000 to 5,500 volta, while the three direct- 
current generators are eight-polar machines of 300 Kw. 
nominal capacity, running at a speed of 375 r.p.m , and were 
made by the Brush Electrical Engineering Co. 

(To be concluded.) 


CONTRACTS OPEN AND CLOSED. 
(Continued from page 690.) 


OLOSED. 


Barnsley.—The Т.О. has accepted the tender of Messrs. 
Arnold & Co. for the supply of a boiler and mechanical stokers to 
the electricity works, at £789 10s. 


| Bedwellty.—The В.С. has accepted the tender of Messrs. 


Edwards & Armstrong, of Bristol, for the supply of electrical 
generating and storage plant for the Workhouse. 


Cardiff.—Messrs. Edwards & Armstrong, of Bristol, 
have secured the contract for installing 3,000 electric lights and 100 
inter-communication telephones at the new Town Hall and Law 
Courts at Cardiff. 


Doncaster.— The Electricity Committee has accepted 


the tender of Messrs. Belliss & Morcom for the supply of an engine, 
and that of Messrs. Babcock & Wilcox for a boiler, complete with 


chain. grate stokor and superheater. 
Hammersmith.—The B.C. has received the following 
tenders :— 
BoiLER FLUES AND ECONOMISER. 
Flues Economiser 
and forced and 
J. Howden & Co. (accepted for flues and draught. settings. 
forced draught apparatus) .. £1 ,228 £540 
E. Green & Sons coepto ш! econo- 
miser) ; " 1,260 500 
A. Lowcock, Ltd. as ee 1,260 523 
Pollock, McNab & Highgate 88 1.280 875 
J. Spencer & Co. a sa 1,282 525 
Rosser & Russell vs T T a 1,324 520 
Davey, Paxman & Co. ss as «5 1,848 
Ј. Carter & Co. af — 1 245 


For the piping section there w were 16 tenders, and that of Messre. 
Aiton & Co. was acoepted, at £1,393. 


Ни вн AND Low PREsSURE WATER VALVES, 


J. E. & S. Spencer .. OF Vs к ate .. £665 9 6 
G. M. Marc ant [EJ ee ee ae ee ee 121 8 6 
J. E. & S. Spencer eo ee ee [x oe ee 1782 0 0 
Templer & R&noe .. yis T ee m 1 110 18 1 
A 753 0 0 

Hill, Mason & Co. nis iR d 
590 0 0 

Aiton & Co. (accepted) T m T . 763 16 0 
Babcock & Wiloox .. s 5% "T "m .. 84012 6 
Rosser & Russell v ie oe d A" „ 855 0 6 
Davey, Paxman & Co. vi es T э» .. 880 0 0 
Worthington Pump Со. .. ss T га .. 89111 6 

FEEDp-Warrk HEATERS. 

Pollock, McNab & Highgate .. as T ü ee £220 0 
Baker's Patent Appliances, Lte #8 oe T .. 880 0 
І. Storey & Со. .. "T А > vs oe .. 860 0 
Ji Wrig t & Co. ee ee eo ee ee ee вә 448 0 
G. M. Marchant .. id ЕЯ 4$ ee ee „„ 447 0 
J. E. & S. Spencer а EM 58 oe o „ 416 0 


Ј. Е. & 8. Врепсег 


Worthington Pump Co. "(accepted for опе“ Webster," 


at £231) 408 0 
W. Boby & Co. “(accepted ‘fer one “ Chevalet. -Boby 

Heater ** Detartariser," at dures oe „„ 486 0 
Rosser & Russell . 9 2 die ө» . 587 0 
Paterson Engineering Co. ue «ё we .. 576 0 
Lawrence Patent Water Softener Co. -» 675 0 
Sir Hiram Maxim Electrical Engineering Co., Ltd. -- 975 0 


The tender ої G. & J. Weir for two feed water pumps, at £108 
each, has been accepted, also that of the Universal Electrical 
Manufacturing Co, for the annual supply of arc lamp accessories, 


Gillingham (Kent).—The Education Committee has 
accepted the tender of Mr. W. Parker, of Gillingham, for installing 
the electric light at the Napier Road School, at £95. There were 
aix tenders, the highest being £295. 


Glasgow.—The Stores Committee of the Corporation 
Tramways hae recommended for acceptance the tender of the 
Scottish Vacuum Cleaner’ Co., Ltd., for a dust extractor for elec- 
trical plant. 


Hanley.—The T.O. has. accepted the tender of Mr. G.. 
Saxon, of the Openshaw Eacineering Works, Manchester, for the 
repairs to the engines at the Electricity Works, at £227. 


Hull.—The Corporation Telephone Committee has 
accepted the tender of the Electrical Co, Ltd., of London, for the 
supply of cables, at £3,374. 


Johannesburg.—The Tramways and Lighting Com- 
mittee has recommended the acceptance of the tender of Messrs. 
Dick, Kerr & Co., ‚ for 100 electric cars, two watering carte, &c., 
at £65, 693, plus £16, 694 tor transit charges. Twenty cars are to be 
provided with canopies, at £127 extra per car. The Committee has 
also recommended the acceptance of the tender of Mr. E. Stein, to 
erect generating station and offices, at £42,062, 


London.—The London County Council has accepted the 
tender of Mess:s. Ward Bros., amounting to £130, for the wiring and 
fittings at Rotherhithe fire brigade station. Other contracts which 
have recently been decided are as follows: 


Елөнт INDUCTION Moron-GENERATORHRS FOR SuB-STATIONS. 


Bruce Peebles & Co., Ltd. (not to Val £12,800 0 
Electrical Co., Ltd. (not in order) x 14,364 
Dick, Kerr 55 Co., Ltd. (accepted) 14,747 10 


(alternative) .. 18, 0 

Eleotric Construction Co., Ltd. .. M s ee 14,940 0 
General Electríc Co., Ltd. . T . 16,491 0 
Brush Electrical Engineering Co., Lid. s .. 15,690 0 
British Westinghouse Co., Ltd. .. 16,829 0 
Do. (alternative) D 15,917 0 

Phoenix Dynamo Manufacturing Oo., , 17,187 0 
Siemens Bros. & Co., Ltd. 17,415 15 
Do. (alternative) .. 15,986 15 

British Thomson-Houston Co. P pun vs - ee 17,984 0 
British Electric Plant Co., mee T гж .. 18,728 0 
Johnson & Phillips .. ss 19,817 0 


Low-TENSION oes FOR 5 STATION. 


W. F. Dennis & Co. . #251 8 6 
Johnson & Phillips ЕР to specification) . ee ө» 1 
Western Electric Co. aep m ra 9 
British Insulated & Helsby ules 144. xd - 6 
Bt. Helens Cable Co., - еа 8 
Віешепв Вгов. & Со. „Ltd. "T x > .. 2,465 8 7 
W. T. Glover & Co., Ltd. 5 9 
W.'T. Henley's Telegraph Works Co., Lid. ; 0 
Callender’s Cable & Construction Co., Ltd. .. 2,595 1 0 
Edison & Swan United Electric Light CO. .. 2,701 8 10 


WInING MATERIAL FOR барыын STATION, 


Conduite & Fittings, s конден (косарич) „ £1,407 0 0 
General Electric "Co, I. ae 1,418 18 11 
Armorduct N Co., 1,498 14 9 


Edison & Swan United Electric Tight Co., Lud. > 1,424 16 0 
William McGeoch & Co., Ltd. . .. 1,480 0 9 
Bimplex Steel Conduit Co., Ltd. з bs 1,697 11 11 
Veritys, Ltd., London (incomplete) T 1,44 4 0 


Six tenders have also been considered for the supply of lamps 
for the Stores Committee and for the tramcars, that of the General 
Electric Co., at £662 10s., being accepted. 


FORTHCOMING EVENTS. 


Monday, May Ist.— At 5 p.m. Royal Institution. Annual Meeting. 
Thursday, May Ath.— At 5 p.m. Royal Institution. Flame,“ by Prof. Sir J. 
Dewar. (Lecture I.) 
At 7. Fra Civil and Mechanical Engineers’ Society. Annual General 
eeting. 
At8 p.m. Institution of Electrical Engineers, at Society of Arts. Re- 
discussion on Mr. А. M. Taylor's paper, on Stand-by Charges and 
Motor Load Development,” read before the Birmingham Section in 
December last. 
At 8 p.m. Chemical Society Meeting. 
Friday, ме 5th.—At 8 p.m. J unior Institution of Engineers. Mr. J. М. Boot, 
n '* Condensing Plant,” 
Baturday, May 6th.—At8 p.m. Electrical Engineers К.Е, (Vols.). Last Concert 
he Season, at Caxton Hall, Col. R. E. B. Crompton, C.B., in the 
chair. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tam following orders have been issued for next week :— 


Monday, Мау 1st. —'' A" Company. Recruits’ Drill, 6 p. m. Drill Order Parade 
at 7 p.m. Technical Instruction, 8 p.m. : 
Tuesday, May 2nd.—" B" Company. structional Drill, 7 p.m. Technical 
Instruction, 8 p.m. Medical Inspection for Recruits and Special Service 
Section, 7 p.m. 
Wednesday, May 8rd.—Adjutant’s Drill at Millbank Barracks, Parade at 
Headquarters, 7 p.m. Drill order. 
Thursday, May 4th.—' C" Company. Company Drill. Parade at Headquarters, 
7.45 p.m. Rifles and side arms, Plain clothes. 
еч May 5th.—‘‘D” Company. Recruits’ Drill, 6 p.m. Drill Order Parade 
p.m. Technical Instruction, 8 p.m. 
вактда May 6th.—Bohem ian Concert at Caxton Hall,“ 8 p.m. 
J. J. F, O’SHAvGH NESSY, DPA 
For E. RE, (v. 
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NOTES. 


Incorporated Municipal Electrical Association. 
The Tenth Annual Convention of this Association is to be held at 
Edinburgh and Glasgow, from June 27th to 30th, 1905. The Asso- 
ciation headquarters will be at the North British Railway Hotel, 
Princes Street, Edinburgh. The following is & preliminary pro- 
gramme of the meeting :— 


First day, Tuesday, June 27th, Edinburgh. 
Morning—Presidential address. Reading and discussion of papers. 
Afternoon—Visits to electricity works. 
Evening—Reception by the Lord Provost, Magistrates and Council. 
Second day, Wednesday, June 28th, Glasgow. 
Morning—Reading and discussion of papers. 
Afternoon— Visits to electricity and other works. 
Third day, Thursday, June 29th, Edinburgh. 
Morning— Reading and discussion of papers. ы 
Evening— Members’ annual dinner. 
Fourth day, Friday, June 30th, Edinburgh. 


Morning—Annual general business meeting (members only). 


. The following are some of the subjects to be discussed during the 
Convention :—1. Load factor—its effect upon an electricity station ; 
2, Street lighting; 3. Extensions to outlying areas; 4. Free wiring 
and supply on the prepayment system; 5, Allocation of costs ; 
6. The supply of electricity in industrial areae, from А municipal 
point of view. All communications should be addressed to the 
Secretary, Mr. О. McArthur Butler, Staple Inn Buildings, Holborn, 
London, W. O. 


Institution Notes and Lectures.— Before the last 
meeting of the Ipswich Engineering Society, Mr. R. Marrack read 
а paper on Losses in Factory Power Practice.” 

The Council of the Institution of Oivil Engineers bas made the 
following awards for papers read and discussed before the Institu- 
tion during the past session :—Telford Gold Medals to Lord Brassey, 
K.C.B., and Mr. С.В. R. Palmer; a George Btephenson Gold Medal 
to Mr. Lyonel E. Clark; a Watt Gold Medal to Mr. J. F. C. Snell; 
Telford Premiums to Mesars, L. F. Vernon-Harcourt, M. A, R. W. 
Allen and Wm. Marriott; a Crampton Prize to Mr. A. Wood-Hill { 
and the Manby Premium to Мт, E. D. Pain. The presentation of 
these awards, together with those for papers which have not been 
subject to discussion and will be announced later, will take place at 
the inaugural meeting of next session. 

At the annual meeting of the Institution of Civil Engineers, held 
on Tuesday last week, Sir Guilford Molesworth, K. C. I. E., President, 
in the chair, the result of the ballot for the election of officers was 
declared as follows:—President, Sir Alexander Binnie; Vice- 
Presidente, Dr, Alexander B. W. Kennedy, Mr. W. R. Galbraith, 
Mr. William Matthews, C.M.G., and Sir Leader Williams ; other 
members of Council, Col. W. P. Anderson (Ottawa, Canada), Mr. N. 
Napier Bell (New Zealand), Mr. B. Hall Blyth, M.A. (Edinburgh), 
` Mr. C. A. Brereton, Mr. R. Elliott-Cooper, Col. R. E. B. Crompton, 

O.B., Mr. W. J. Cudworth (York), Dr. G. F. Deacon, Dr. F. Elgar, 
Mr. Maurice Fitzmaurice, C.M.G., Mr. R. A. Hadfield (Sheffield), 
Mr. G. H. Hill, Mr. C. W. Hodson, C.S.I., Mr. J. C. Inglis, Mr. G. R. 
Jebb, Bir William Thomas Lewis (Aberdare), Mr. A. G. Lyster 
(Liverpool), Bir Charles Metcalfe (Cape Town), Sir Andrew Noble, 
K.C.B. (Newcastle-on-Tyne), the Hon. Charles A. Parsons, O.B. 
(Wylam-on-Tyne), Mr. A. Ross, Mr. A. Siemens, Mr. John Strain 
(Glasgow), Sir John I. Thornycroft, Prof. W. C. Unwin, B. Sc., and 
Mr. А. F. Yarrow. 

А visit of members of the Rugby Engineering Bociety to the 
power station of the London Underground Electric Railways Co., 
at Lot's Road, Chelsea, has been arranged for Saturday afternoon, 
May 20th. Members have to hand in their names to the secretaries 
.before May 6th. 


Appointments Vacant.—The London County Council 
is wanting a resident engineer (£8) and an assistant: resident 
engineer (£5) for temporary appointments connected with the 
tramways branch of the Tramways Department; borough electrical 
engineer and tramway manager for Southend (£400); man 
experienced in overhead line work and car erection, for Lancaster 
Corporation (£2); shift engineer for Sheffield tramways power 
station (£130). | 


Gas.—A gas explosion occurred at Birmingham on 21st 
inst. and blew out the front of а bedstead factory, the entire 
four floors also collapsing in consequence. Four persons were 
more or less seriously injured. An escape from the 3-in. main 
supplying the gas engines was the cause, | 

On Wednesday morning a serious gas explosion occurred at 
Lavender Hill, Battersea, leakage from a chandelier being the 
cause, Two persons were injured, one seriously, 


British Motor-Boat Club. — Admiral Sir William 
Kennedy, K.C.B., Commodore of the British Motor-Boat Club, 
will be in command, for him, of a novel fleet of versela on May 
6th, on the occasion of the opening meeting'of the club at Kingston- 
on-Thames, The fleet of motor-launches will take a run up and 
down the river about 4 p.m., returning to the Sun Hotel, Kingston- 
on-Thames, in time for dinner. This club is arranging races for 
motor-boats at all the important regattas round the const, and, 
where possible, on the rivers, Headquarters have been fixed u 
at the Craven Hotel, Craven Street, Strand, where the club will 


move on May lst. 


Precautions against Fire on Underground Raj. 
Ways.—The Fire Brigade Committee of the L. O. O. recently reported 
that an arrangement had been arrived at with the Board of Trade 
in regard to the procedure to bs adopted for dealing with «a. 
munications to and from promoters in respect of fire extinguishing 
appliances on underground electric railways. It had been 
that when the promoters had obtained Parliamentary powers the 
Board would serve upon them its requirements as regards fir 
precautions, and also the minimum requirements suggested by the 
Connty Council. The Board would also call upon the pro 
moters to furnish the Council with plans in duplicate of the 
railways and stations (above and below ground), showing 
the fire hydrants and other fire appliances proposed to 
be provided. On receiving the plans the Committee in. 
tended to obtain reports from the chief officer, and its decisions 
and any other requirements thought necessary would be con. 
municated to the Board, which would then deal with the promoten 
in each case. A final expression of opinion as to the sufficiency of 
fire appliances would, of course, not be given by the chief officer 
or the Council until the completion of the railways. When ni. 
ways constructed in accordance with the Board's requirements were 
finished, and the fire appliances were actually installed, the chief 
officer would inspect them, and submit his opinion to the Com- 
mittee, and & copy would be forwarded to the Board of Trade. 
The Committee had agreed that inquiries on the subject of fire 
appliances might be addressed by promoters to the County Council, 
and the latter would reply to such of those inquiries as raised 
questions respecting the interpretation or explanation of the 
requirements. 

The Council postponed formally a proposal to expend £5,513 on 
the construction of a short length of overhead trolley line along the 


Archway Road to the county boundary at Highgate Archway. It ` 


was proposed to lease the lines to the Metropolitan Electric Tram- 
ways Co. for a period of three years at a rent of £1,500 for the first 
year, £2,000 for the second, and £2,600 for the third year, the com- 
pany to provide the rolling stock and power. 

[ d 


Municipal Contracting.—At a meeting of the Sheffield 
Board of Guardians on April 19th, a letter was read from the 
Becretary of the Sheffield Electrical Contractors’ Association asking 
for the list of firms who had tendered for the electric light mains at 
the hospital and the prices quoted, as he had reason to believe thst 
the Sheffield Corporation E.L. Герагыновь whose tender at 


ered below cost price, The 
Board declined to accede to the request. j 


Telephone Exchange Fire. —At the resumption of the 
inquiry last week, Mr, C. B. Clay gave further evidence to the 
effect that no user of the company’s telephone service had been 
injared by lightning. Signalman Doyle, of the District Railway 
Co., said that at 1.39 am. on February 8th he saw a bright arc onthe 
up line, which burned for about 10 minutes, and at 2 a.m. s similar 
thing occurred on the down line. Mr. Bennett said the telephone 
cables should be at а distance from the power cables, and should not 
be in iron troughs. Protecting devices should be provided at all 
exchanges and on all subscribers’ premises. 

Mr. Gaine, general manager of the National Telephone Co, 
described the roundabont procedure necessary to get into commoni- 
cation with the Fire Brigade, and Lieut, Sladen said he thonght 
the latter knew its own business best. Lieut.-Col. Fox, chief of the 
Balvage Corps, objected to the use of heavy derricks, which he 
regarded as dangerous to the public, as well ав overhead wires. 

The Coroner then summed up, and submitted nine questions to 
the jury, whose verdict was to the following effect :—The fire 
was caused by a powerful electric current derived from the charged 
conductor rail of the District Railway, but whether due to accident 
or negligence was not shown. Telephone cables laid near high- 
pressure cables should be effectually protected. The contact of a 
telephone wire with a high-pressure conductor was not likely to be 
productive of danger of fire in subscribers’ houses, or shock to 
operators or subscribers, when properly protected in both cases. 
The construction of the test room was unsatisfactory, and s greater 
use of non-combustible material and modern safety devices in all 
exchanges was desirable. Special powers were required to regulate 
all structural and other matters connected with the telephone 
service, but no Government irquiry into telephone risks and needs 
was necessary. Finally, the Oxford Court premises were not 
satisfactorily provided with means of escape from fire. 


„ 


——— Ee 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with th 
technical or the commercial side оў the profession and imiwsiry, 
also electric tramway and railway officials, to keep readers of the 
ELsorRICAL Ru Y posted as to their movements. 


Central Station Engineers.—The Carlisle T.C. has, 
by 18 votes to 15, adopted the recommendation of the Electricity 
Committee to increase the salary of Mr. ScuRFIELD, deputy electri 
engineer, from £150 to £175 per annum. | 
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The Lighting Committee of the Brighton T.C. has recommended 
the Appo n of Mr. CHRISTIN as engineer and manager of the 
electricity works in succession to Mr. Arthur Wright. 

In consequence of the resignation of Mr. J. C. Elvy, his assistant, 
Mr. R. F. WMD rr, has been appointed superintendent of the 
meter department at Ilford. Previous to this he was on the staff of 


. Westminster Electric Supply Co.'s meter department. 


Tramway Officials.—In view of his retirement on the 


` 90th inst., as engineer and general manager of the Brighton Corpore- 


tion Tramways, to take. up the position as general menager (о the 
Hastings and District Tramways Oo., Mr. T. B. HoLLIDAY 
was the recipient on the 23rd inst. of a handsome silver bowl. The 
presentation took place at the Tramways Depót. Although naturally 
handicapped by heavy gradients existing on every route save one, 
the Brighton system has been singularly free from accidents. The 
presentation proceedings above referred to were marked by the 
utmost enthusiasm and unanimity. 

Barım PATON, of Glasgow, hss been made the recipient of a 
number of public presentations in connection with his work in the 
Town Council He is well known in the electric tramways world 
ав the late permanent chairman of the Glasgow Tramways, А posi- 
tion he occupied since the Corporation took over the system along 
with Mr. John Young, now of London ; he superintended the con- 
version of the cars from horse to electric traction, and at the last 
municipal election he lost his seat on the Town Council. 


General.—The Electricity Sub-Committee of the Glasgow 
T.C. recommend that the salary of Mr. R. B. Maccatt, chief clerk, 
who has been 31 years in the service of the Corporation, be increased 
from £275 per annum to £325, and the salary of Mr. W. T. 
CALDERWOOD, chief draughtsman, who has been about nine years 
in the Corporation service, be increased by £50 to £300. 

The Council of the City ‘and Guilds of London Institute have 
conferred the Fellowship of the Institute on Mr. H. CEO Воотн, 
in recognition of the original and valuable engineering work which 
be has done since he gained his diploma of Associate of the City 
and Guilds Institute in 1892. | 

We are asked to state that Mr. H. M. HARRIS, director of Harrie, 
Lee & Co., Ltd., of Johannesberg, will be in London at the begin- 
ning of next month, and can be seen by appointment at the offices 
of the company in 165, Queen Victoria Btreet. E.C. 

Mr. J. F. POYNTER has resigned his position as a traveller for 
the Supply Department, London, of the British Thomson-Houston 
Co. He has established the firm of Poynter and Sons at 52, Queen 
Victoria Street, E.C., as electrical factors and agents, and requires 
price lists and terms from manufacturers of motors, fans!and arc 
lamps, &c. li 

Owing to increased business, the Reason Manufacturing Co., 
Ltd., have appointed Mr. F. Bannzs SPENCER, M. I. E. E. (late sales 
manager to Mesers. Ferranti, Ltd.) as contract manager. Mr. 
Spencer is shortly to visit the United States, and he will take up 

s new appointment about the beginning of June. 

Mr. A. I. GBAHAM, Assoc. M. Inst. O. E., A. M. I. E. E., engineer to 
Messrs. Thermit, Ltd., London, was married at St. James' Church, 
West Hampstead, on the 19th inst., to Audray Margheurita, eldest 
daughter of Mrs. Arthur Greig. 

On April 26th at York, Mr. C. F. MackBzss, of the Allgemeine 
Electrical Co.'s foreign department in London, was married to Mies 
Marion Raimes. 


— — ͥͤ — ——— | 


NEW COMPANIES REGISTERED. 


Wandsworth Electrical Manufacturing Co., Ltd. (84,301). 
—This company was registered on April 17th, with a capital of £4,000 in £1 
shares, to acquire the business of electrical manufacturers carried on by E. T. 
Davies, A. Reynolds, F. J. Ritchie, A. B. Smith, M. H. Galsworthy and S. 8. 
Galsworthy, trading at 9, 8t. Paul's Square, Birmingham, as the Wandsworth 
Electrical Manufacturing Co., and to carry on the business of art metal 
workers, manufacturers of and dealers in all kinds of electrioal fittings 
and accessories, electricians, engineers, suppliers of electricity for light, heat, 
motive power and other purposes, &c. The first subscribers (each with one 
share) are:—E. T. Davies, Yewdale, Western Road, Wylde, Birmingham, 
manufacturer; F. J. Ritchie, 67, Ivor Road, Sparkhill, Birmingham, manu- 
facturer; А. B. Smith, 894, Monument Road, Birmingham, manufacturer; 
M. H. Galswortby, 1, Cronfield Road, South Hampstead, N.W., electrical engi- 
neer; 8. В. Galsworthy, 10, Craven Hill Gardens, Lancaster Gate, W., electrical 
engineer; A. Reynolds, Milford, Highbridge Road, Wylde Green, Birmingham, 
manufacturer; and H. Atkinson, The Cottage, Kingswood, near Knowle, clerk. 
No initial public issue. The number of directors is not to be less than three nor 
more than five; the first sre E. Т. Davies (chairman), A. Reynolds, F. J. 
Ritchle, M. H. Galsworthy and 8. 8. Galsworthy (life directors: special quali- 
fication, 480 shares). Qualification of other directors, £400 shares; remunera- 
tion as fixed by the company. Registered office, 9, St. Paul's Square, Bir- 

 mingham. è | 


National Electrical Manufacturers? Association (Incor- 
porated) (84, 818).— This company was registered on April 18th, with 500 members, 
each liable for not more than £1 in the event of winding up, to take over the 

roperty of the unincorporated association known as the National Electrical 
Manufacturers Association, snd to promote and protect the interests of 
electrical manufacturers and others dealing in or supplying electrical goods in 
the United Kingdom. The word “Limited” is omitted from the title by 
licence of the Board of Trade, The first subsoribers are:—F. H. Nalder, 
84, Queen Btreet, E.C., electrical engineer; H. Bevis, 67, Queen Victoria Street, 
E.C., electrical engineer; C. S. Northcote, 31, King Street, Covent Garden, 
W.O., electrical engineer ; H. Oppenheimer, 55, Redcross Street, E.C., electrical 
engineer; О. Н. Bishop, 86 and 37, Queen Street, E.C., electrical engineer; 
H. H. Berry, 78, Upper Thames Street, E.C., electrical engineer; and L. M. 
Waterhouse, Westinghouse Building, Strand, electrical engineer. Тһе manage- 
ment is vested in a committee, the first meinbers of which are H. Bevis, 
Т. J. Grainger, А. P. Lundberg, F. Н. Nalder, C. 8. Northcote, H. Oppenheimer, 
B. Patersen and W. Smith. Registered office, 5, Ridler Place, Holland Street, 


- Blackfriars, E.C. 


Knutsford, Beckenham. 


British e-Setting Machine Co., Ltd. (84,323) —This 
company was registered on April 19th, with a capital of £500 in £1 shares, to 
carry om the business of printers, mechanical and electrioal engineers, 
machinists, fitters, typefounders, wire-drawers,&c. The first subscribers (each 
with one share) are :—W. B. Hardy, 64, Vistoria Street?’ B.W., gentleman; Р. J. 
Bircher, 64, Victoria Street, 8.W., eleotrioal engineer; E. M. Harwar, 5, York 
Buildings, Adelphi, W.C., journalist; P. Collins, 61, Kilmorie Road, Forest 
Hill, 8.E., publisher; J. 8. Rowiatt, 89, Highgate Road, N.W., clerk; E. A. 
Sanderson, 88, Fordel Road, Catford, acoountant; and W. Webb, 22, Cathcart 
Hin N., clerk. No initial public issue. Registered without articles of asso- 
ciation. Ў 


- 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Arnold Goodwin & Son, Ltd., electricians, London (81,633).— 
A trust deed, dated February 8th, 1905, to secure £5,000 debentures, charged on 
the company’s undertaking and property, present and future, including uncalled 
capital, was filed on March 27th by order of the Court. Trustee: H. W. Clarkson, 


Scarborough . Electric Supply Co., Ltd. (37,569).—This com- 
pany's annual return was filed on March 25th, when the entire capital of 
£100,000, in 10,000 shares of £10 each, had been taken up. £10 per share has 
been called up on 9,000, and £2 per share on 1,000 shares, and £92,000 has been 
received. No mortgages or charges. 


Hart Accumulator Co., Ltd. (60,059). — This company's 
annual return was filed on March Ast, when 40,000 ordinary and 4,315 preference 
shares had been taken up out of a nominal capital of £60,000 in £1 shures 
(20,000 preference). £1 per share has been called up on 17,500 ordinary and 
4,315 preference, and £21,815 has been received. 22,500 ordinary shares are con- 
sidered as fully paid. No mortgages or charges. 


W. T. Henley’s Telegraph Works Co., Ltd. (13,795).—This 
company’s annual return was filed on March 25th, when the entire capital of 
£400,000 in 40,000 ordinary and 40,000 preference shares of £5 each hud been 
taken up. £5 per share has been called up on -34,000 ordinary and 40,000 
preference, and £370,000 has been received. £80,000 is considered as paid on 
6,000 ordinary share:. Mortgapes and charges: £44,800. 


Wallace Lamp Syndicate, Ltd., London (80,790). —Рагіісоага 
of a series of debentures to secure not more than £10,000, created by resolution 
of March Ist, 1905, charged on the company’s undertaking and property, pre- 
sent and future, including uncalled capital, have been filed pursuant to section 
14 (4) of the Companies’ Act, 1900. No trustees. 


Oldham, Ashton and Hyde Electric Tramway, Ltd. 
(55,818).—Issue on April 8rd of £7,000 debenture’, part of series created June 
20th, 1899, to securenot more than half the subscribed capital for the time 
being, charged on the сорашу undertaking and property, present and future, 
including uncalled capital. Trustees: Sir Chas. R. Wilson, G.C.M.G., С.В. 21 
Pont Street, W.; and J. F. Frauheim, New Court, 8t. Swithin’s Lane, E.C, 
Previously issued of same series, £40,000. 


River Plate Electricity Co., Ltd. (75,569) -A memorandum 
of satisfaction, to the extent of £5,316, of a trust deed dated January 8th, 1903, 
securing £250,000, has been Hed, | 


Scottish House-to-House Electricity Co., Ltd. (29,232) — 
A mortgage or charge on the company's undertaking and property, present and 
future, including uncalled capital, dated April 18th, 1905, to secare £2,500, bas 
been registered. Holders: County of London Electric Supply Co., Ltd., Moor- 
gate Court, E.C. 


Yorkshire Electric Tramways Construction Syndicate, Ltd. 
(77,167).—A debenture, dated March 21th, 1905, to secure £50,000, has been regis- 
tered. Property charged: The company's undertaking and property, present 
and future,.including uncalled capital (if any), subject to a debenture dated 
zuy 22nd, 1904, for securing £70,000. Holder: Н. 8. Leon, Bletchley Park, 

ucks. 


Tonyrefail and Gilfach Goch Electric Light Co., Ltd. 
(78,087).—Issue, on April 8th, of £835 debentures, part of series created 
December 6th, 1904, to secure £1,500, charged on the company's property, pre- 
sent one шне, including uncalled capital. No trustees. No previous issue 
same series. 


Auto-Electric Rifle and Target Co., Ltd. (76,336).—Issue, on 
March 81st, of £100 debentures, part of series created December 5th, 1901, to 
secure £5.000, charged on the on property and undertaking, present and 
future. Holders: H. Pocock, 55, Cow Cross, E.C.; W. C. Brooks, 11—12, 
Clement’s Lane, E.C. No trustees. Previously issued of same serics: £2,700. 


Kidderminster and District Electric Lighting and Traction 
Co., Ltd. (59,972).—A trust deed, dated April 5th, 1905, to secure £30,000 deben- 
ture stock (with power to issue further debenture stock, ranking pari passu, up 
to a total amount not exceeding the issued capital for the time being) has been 
registered. Property charged: The company’s undertaking and property, pre- 
sent and future. Trustees: E. Garcke, Litton House, near Maidcnhead; and 
C. 8. B. Hilton, 41, Roland Gardene, Kensington. 


Llanrwst Electricity Supply Co., Ltd. (62.720).—£4,400 
debentures, created March 39th, and dated April 5th, 1905, charged on the com- 
pany’s property, present and future, including uncalled capital, have been 
registered. No trustees. 


2 \ 
Electrical Trades Supply, Ltd. (67,616). —Тъів company’s 
annual return was filed on April 8th, when 4,507 shares bad been taken up and 
paid for in full, out of а nominal capital of £5,000 in £1 shares. No mortgages 
or charges. 


George Moritz, Ltd. (38,158) —This company's annual return 
was filed on February 25th, when 1,009 shares had been taken up out of a 
nominal capital of £5,000 in 5,000 shares of £l each. EI per share has been 
called up on 9, and £9 has been received. 1,000 shares are considered as fully 
paid. Mortgages and charges, £1,000. 


Anglo-American Telegraph Co., Ltd. (2,981C).— This com- 
pany’s annual return was filed on March 20th, when the entire capital of 
£7,000,000, in £698,600 consolidated ordinary stock, £3,150,700 preferred ordi- 
nary stock and £8,150,700 deferred ordinary stock, has been taken up and paid 
for in full. Mortages and charges, nil. 


Liège Exhibition.—This exhibition was tó be opened 
yesterday by Prince Albert of Belgium, but Press dispatches 
describe it as '"in an absolutely chaotic state," and recommend 
intending English visitors to defer their visits until the end of 
May. The exhibition is to be a huge affair, with about 14,000 
exhibitors Bomething like 60 scientific congresses are to be held 
during the run of the show. | 
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ELECTRICITY 8UPPLY ACCOUNTS. 


WE append this week the returns of the 


Hastings Hastings electrical undertaking for the year 
Municipal ending December last. These are of a very 
Electricity satisfactory nature, judging from previous years, 

Supply. and the surplus, especially, must be regarded as 


a promising omen. 

Compared with the previous year, it will be seen that the depart- 
ment considerably increased its revenue at leas expenditure than in 
that year, and, after meeting statutory charges, there remains a 
balance of £117 on the year’s working compared with a deticit of 
£951 in 19008. 

The prices charged are:— Private lighting, 6d. per unit, or fixed 
pe of 10s. per 8-c.P. lamp per annum and 14d. per unit; street 

ighting, £15 per kw. demanded, and 14d. per unit per aunum. 
The chief engineer is Mr. Russell F. Ferguson. 
GENEBAL STATEMENT. 
For year ending December 8lst— 1904. 1908. 


Total capital expended ... - .. £136,819 £131,832 
Number of units sold— | 
Private supply ... 678,619 623,662 
Public lighting . 228,976 228,432 
Total number of unita sold iss 907,595 852,094 
Equivalent No. of 8-0. . lamps connected 41,977 37,291 
Number of public lamps mS jn 104 arc 104 атс 
Maximum load in кӯ. ses з ees 667 610 
Bevenue account— 
Gross revenue is i “з £19,468 £17,977 
» expenditure... — vee £9,871 £10,104 
„ profit ... S. sve - £9,597 £7,873 
Average price obtained per unit— 
Private supply ... Ж - T 44d. 5˙25d. 
Public lighting ... sss si 4'42d. 4224. 


REVENUE ACCOUNT FOR YEAR ENDING DECEMBER 31er, 1904. 
Gross revenue eae бай iss £19,468 = 5°15d. per unit. 
Works and distribution costs (including 

public lighting) ... as £7,768 = 206d. „ 


Total working costs... .. ... £9,871 = 261d. „ 
Prorit Statement, 1904. 
Interest on loans ... di T cis a £4,420 
Binking fund v" ae "T Em iis 4,980 
Bad debts ... a aes Est bed ie 80 
Balance on year's working TA n " 117 
Gross profit £9,597 


CITY NOTES. 


Meldrum Bros. 


THE report for 1904 states that after allowing for deprecia- 
ton, and writing off large amounts expended in the develop- 
ment of the business, there is together with £2,630 brought forward 
from the previous year, a disposable balance of £9,573. The directors 
recommend a farther dividend on the ordinary shares of 4 per cent., 
making 8 per cent. for the year, leaving to be carried forward 
£1,326. During the year the works have been kept fairly busy, 
altbougb, owing to the depressed condition of the cotton trade in 
the first half of the year, the local orders for mechanical stokers and 
forced draught furnaces were considerably ourtailed. Some 
very large and valuable contracts have, however, been entered into 
in these departments, and orders for several more important instal- 
lations are pending, both at home and abroad. 'Phe current year 
opens with an excellent order book, and there is every indication 
that the works will be well occupied during the year. The directors, 
having in view the probable increased demands for the company's 
products, especially refuse destructors, a considerable number of 
contrac's for which аге now pending, have decided to offer a 
limited number of ordinary shares to the existing preference share- 
holders at a premium of 5s. per share, such premium to be placed to 
the reserve fund. 


City of Birmingham Tramways Co. 


THE directors’ report for 1904 recommends a dividend on the 
ordinary shares at the rate of 5 per cent. per annum for the six 
months ended December 31st, together with a bonus of 5 per cent. 
(making 10 per cent. for the year) and that £54,007 be carried to 
the reserve fund. The capital expenditure during the year 
amounted to £65,259, and comprised the purchase of new electric 
cars for the Ashton, Coventry Road and Pershore Road tramways, 
the conatruction of the overhead equipment of the Coventry Road 
tramways, and the purchase of the site and equipment of the 
generating station for the same. An arrangement had been made 
during the year, and it came into effect last Jaly, with a view to 
the tramways of the Birmingbam and Midland Tramways Co. being 
managed by a joint committee, in conjunction with the tramways 
and light railways of the Birmingham and Midland Tramways, Ltd., 
the Wolverbampton District Electric Tramways, the Dudley, Stour- 
bridge and District Electric Traction Co., and the South Stafford- 


shire Tramways (Lessee) Co. The joint committee was composed 
of all the directors of all the companies which are parties to the 
arrangement. An agreement had been concluded with the Corpora- 
tion of Birmingham for the sale of the company’s lines in the 
district of Balsall Heath. The company's lines and depót in Aston 
Mano: have been sold to that Corporation at £26,045. These lines 
will shortly be reconstructed for electric traction by the Corpora- 
tion, and will be worked by the company in conjunction with other 
tramways of the Corporation within the district. The tramways 
formerly worked by the Birmingham and Aston Tramways Co., Ltd., 
had now been reconstructed for electric traction by the Corporation 
of Aston Manor. The directors were contemplating the substitution 
of motor-omnibuses ‘for horse-drawn vehicles and for opening up 
new roads, and bad placed contracte for the supply of motor-omni- 
buses for this purpose. Three such vehicles had already been 
delivered and put ipto service, 


— — 


Bath Electric Tramways. 


Tam report for 1904 states that during the year the construction of 
the system originally scar ig. qup under the company’s Light Rail- 
way Order was continued, and sections of the line were opened from 
time to time, until, on August 1st last, the final section was opened 
for traffic. A further order, acquired in the latter psrt of 1903, in 
connection with the extension over the Midland Railway, and 
known as the Midland Bridge route, is still in course of construction. 
In November, 1904, powers were sought from the Board of Trade 
for the construction of two additional lines, one of which, the ex- 
tension to Newton-Bt.-Loe, about 1 mile 5 furlongs 9 chains in 
length, was authorised by the Light Railway mmiesioners. 
The capital account of the company shows an expenditure to 
December 31st, 1904, of £302,545, which includes, under the advice 
of counsel, the cost of registration and formation, all management 
of the company prior to opening for traffic and the expsnses of 
loans, &c., raised for capital purposes. The traffic receipts for the 
year 1904 amounted to £33,161, which must be regarded as satis- 
factory, especially as in the earlier part of the year the company 
was operating, under difficult conditions, only a portion of its 
system. After charging operating and administration expenses 
there remains a balance of £11,251, from which must be deducted 
interest accrued on the 4j per cent. debenture stock £737, and 
dividend on the preference shares to December 31st, 1903, £2,844, 
leaving a balance of £7,670. The directors recommend a dividend 
at the rate of 5 per cent. per annum upon the preference shares to 
December 31st, 1904, leaving to be carried forward £3,920. 

Bir Vincent Caillard (chairman) presided at Winchester House, 
E.C., on Wednesday over the meeting of the company. 

In moving the adoption of the report, the CuaiBMAN said that 
last year the board expressed their intention to hold the annual 
meeting in Batb, but they found that the shares were still more 
largely used in London than in Bath, and consequently the con- 
venience of the larger number of shareholders had to be considered. 
With regard to the balance-sheet, they would know that the balance 
of the preference shares had been issued since the accounts were 
made up on December 31st. They would notice £390, the balance 
aud interest of loan account, but tbat was only а set-off against the 
Parliamentary deposit on the other side of the account. The sum 


' of £878 for unclaimed dividends looked large, but the dividend was 
only paid two days before the end of the year, and therefore a con- 


siderable number of dividend warrants had not reached them at the 
time the accounts were made up. On the other side, the capital 
expenditure explained itself. The expenses of loan and debenture 
issue amounted to over £42,000, and were heavier than they could 
have wished; bat they had to arrange for temporary financing in a 
most difficult year, in which it was almost impossible to borrow 
money at any price, and they naturally had to pay higher terms 
than they otherwise would. That temporary financing was now 
entirely got rid of, and the debenture issue had taken ite 
place. There was nothing special to speak upon in the revenue 
account, although they hoped in a normal year the general 
expenses and law charges may be somewhat reduced, The 
traffic receipts he hoped they would regard as really satisfactory 
seeing that they did not represent the entire work of the whole year. 
Their original scheme was for 13 route miles, and they commenced 
on January ist last year with only 10 cars operating over six miles 
of route, and they gradually increased their mileage and number of 
cars until on August Ist the complete system came into operation. 
Their daily “average of cars was 28, aud their total car-mileage 
amounted to 900,250 car-miles. They carried 6,648,133 pas- 
sengere, which meant that they carried the entire population of 
Bath nearly 86 times over. These figures showed that their system 
was a good and live one. Their power cost, including ccal, water, 
wages, oil, upkeep of machinery, and a proper proportion of rates 
and taxes worked out at 865d. per car-mile. The operating costs, 
which covered all the expenses of running of the cars except power, 
amounted to 4'043d. percar-mile. То put the figures in another way, 
he might tell them that their total operating costs were 59:65 per 
cent. of their gross revenue. Those operating costs they were con- 
fident would be reduced next year under their excellent managing 
director. This figure, of course, depended more on local manage- 
ment than on the board of directors, and he was assured 
by the general manager that the working expenses would 
be considerably reduced. Considering this was the first year of 
their operations, he thought they had good reason for looking on 
the past with satisfaction, and if they compared their accounts with 
other companies more pretentious they would come out very favour- 
ably. As to the future, he would call their attention to the con- 
struction of the Midland Bridge route, which they hoped would be 


e 
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open within a reasonable time. The tramway would go by a bridge 
over the Avon to the Midland Railway station, and when it was 


opened it would increase their receipta, and very slightly increase 


the operating expenses. Last autumn they made two applications 
for extensions, and that to Newton-St.-Loe was authorised. That 
route should be very valuable to them, especislly in the summer. 
The application for the Westgate Street route met with opposition, 
but they did not think it impossible that this opposition would 
be withdrawn; they were going to adopt а system of motor- 
omnibuses in order to feed the tramways and to penetrate much 
further into the country in search of traffic than they could do by 
tramways. With these motor-'buses they would be able to serve 
Lansdown Hill, which was too steep for tramways. 

Mr. Н. F. CLUTTERBUCH seconded the motion. 

Mr. Рори and Mr. Hunts criticised the figures in the balance- 
sheet, and the latter shareholder warned the directors of the 
danger of going into schemes which Bath could not support. 

Оо]. Weston asked when there was a likelihood of getting a 
dividend ? 

The Снлтвмлн said they already carried forward а sufficient sum 
to pay a dividend, and he did not see what was to prevent a 
dividend being paid next year. 

The report was adopted. 


Kalgoorlie Electric Power and Lighting Co. 


Tae directors report that during the year 1904 the plant 
worked very satisfactorily. Contracts for power have been 
made with several of the largest gold-mining companies, 
the full benefit from which will not be derived, however, for 
a few months, pending completion of the erection of the 
machinery ordered by them. Considering the amount of power to 
be taken under these contracts, and the extensions to the northern 
end of the field which are in progress, the load factor will be much 
improved. The profit on working for the year 1904—viz., £18,934— 
was nearly 100 per cent. above that of the previous year. Tbe 
directors have dealt with the balance of this account, after paying 
debenture interest and London expenses, as follows:—To reserve 
for depreciation, £6,750 ; writing off the balance of preliminary 
expenses, £5,486; writing off the cost of issuing debentures, £344; 
making provision for the premium payable on redemption of 
debentures, £660; and carrying forward £812. Comparing the 


balance-sheet with that of 1903, the whole of the bank overdraft 


and bills of acceptance, amounting to £13,650, bave been paid off, 
and at December 31st, 1904, there was a cash balance of £4,713. 
The directors, although the plant is efficiently maintained out of 
revenue, have deemed it advisable to establish a reserve against 


depreciation, which, with the contingency fund of £1,000, gives а 


total on reserve accounts of £7,750. 


River Plate Electricity Co. 


THE report for 1904 states that the net revenue for the year, after 
providing debentare interest, writing off depreciations aud the 
balance of preliminary expenses, amounts to £10,436. To this must 
be added £2,829 carried over from last year, making an available 
balance of £13,265. The directors recommend the payment of the 
year's dividend upon the 6 per cent. preference shares, that £4,000 
ba placed to a contingency fund, and that the balance of £3,265 be 
carried forward. The accounts might have permitted a distribution 
on the ordinary shares, but the beard sre of the opinion that, pend- 
ing the reconstruction of the company’s stations now in progress, it 
is in the best interesta of the shareholders that they should care- 
fully husband their resources. During the year the transfer of the 
Buenos Ayres property to the German Trans-Oceavic Electric Co., 
of Berlin, has been formally completed. The agreement between 
the company and the Government of the Province of Buenos Ayres 
for the acquisition by the company of the Government’s interest in 
the Le Plata station and for the extension of the public lighting 
contract, having been approved by the Chamber of Deputies and 
the Senate, bas been executed by the G:vernor of the Province. 
The board have sanctioned the erection of а new and enlarged 
station upon the site acquired. It is hoped that the new station 
will be in operation and the transfer from the existing station 
substantially complete within 15 months. Important improve- 
ments and extensions have also been. authorised at Tucuman, the 
works in connection with which have already made some progress. 


Calcutta Eleetrie Supply Corporation. 


Tux report for 1904 states that the number of units of electrical 
energy sold during the year was 2,760,457,an increase of 35 per 
cent. Gross revenue from all sources amounted to £60,243, an 
increase of 272 per cent. Working costs, including provision for 
renewals, were £30,744, an increase of 20 per cent, and the net 
revenue £29,499, an increase of 364 percent. Capital expenditare 
during the year has amounted to £41,733, the principal items of 
which are freebold land and buildings £3,995, machinery and tools 
£15,996, mains £14,163, meters £6,615, and £665 on electrical 
instruments. The total capital expenditure at December 31st last 
amounted to £424,503. The directors, in view of the capital outlay, 
have increased the amount set aside for renewals fund account to 
£11,000 (which is £2,500 over the amount set aside in the preceding 
year) Ol the sum so provided £4,093 has been expended in repairs 
and renewals, and £370 has been written off, leaving a balance of 
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£21,815 carried forward аз а reserve for renewals. During the year 
the directors have made a further issue of 20,000 shares of £5 each 
ata premium of £1 per share. The premium, less the cost of issue, 
have been added to the ressrve fund, which now stands at £54,592. 
The available balance of net profit, after deducting the interim 
dividend paid in November, 1904, interest on loans, income-tax, is 
£21,279. The directors recommend a final dividend at the rate of 
10 per cent. per annum for the half-year on the paid-up share capital, 
making, with the interim dividend, 8 per cent. for the year, and 
that the balance of £4,720 be carried forward. A general Electricity 
Act for India was pasei in 1903, and it is now proposed that this 
company’s licences on the Calcutta side of the Hooghly shall be 
combined in one licence under the new Act. A print of the new 
licence has been received from the Government. The new licence 
will vary to some extent the terms under which the company holds 
its undertaking; but the directors, after careful consideration, 
have cometo the conclusion that in the interests of the company 
it is desirable that it should be accepted, and accordingly a 
resolution will be proposed approving the взше. 


Rand Central Electric Works. 


Тнк report for 1904, to be presented at the meeting on the 
27th inst., states that the power supplied during the year has 
yielded a revenue which exceeds that of the preceding year by 
£24,305, and, as a result, the working profit, before deducting the 
sum allocated to depreciation, amounts to £48,450, as compared 
with £28,540 for 1903. The receipts derived from the supply of 
power and rent of plant aggregated £94,818 against £70,513 for the 
year 1908. Interest on deposits and profit on exchange, &c., have 
farther increased the revenue by £1,361, bringing up the gross 
receipts for the year to the sum of £96,179. The acoounts show a 
gross profit of £48,451, and after making provision for £16,670 set 
aside for depreciation, there remains а balance of £31,780, from 
which has to be deducted the balance standing to debit of profit 
and loss account at the end of 1903 of £11,947, and £307, balance 
of royalty due to the Transvaal Government under the concession, 
leaving a net balance of £19,525, out of which the directors recom- 
mend a dividend of 5 per cent. per annum, carrying forward £4,525. 
The general manager's report shows that the total power generated 
during tbe year was 10,266,410 xw.-hours as compared with 
8,192,680 Kw.-hours for the previous year, or an increase of 
2,073,730 &w.-hours, equivalent to an increase of about 25 per cent. 
The demand for the year was of a steady and uniform character, 
The extension of the plant by a steam turbine of a capacity of 
400-x'w. is now in progress, and the erection of the machinery is 
nearing completion. The vacancy on the local board occasioned by 
the death of Mr. R. B. Strakosch has been filled by the appointment 
of Mr. Max Francke, who, during the temporary absence of Mr. 
Brakhan, officiated as chairman of the local board, and is possessed 
of an intimate acquaintance with the company’s affairs. A further 
vacancy has recently ocourred through the resignation of Mr. 
George Hease, who has been a member of the local board for some 
years. d 


Eastern Extension, Ке. Telegraph Co. 


T HB report for the half-year ended December 31st, 1904, states that 
the gross receipts have amounted to £331,788, against £265,259 for 
the corresponding half-year of 1903. "Working expenses, including 
£35,471 for maintenance of cables, absorb £150,035, against £142,419 
for the corresponding period of 1903, leaving a balance of £181,753. 
After paying income-tax and interest on mortgage debenture etock, 
there is a net profit for the half-year of £166,911. After adding 
£110,270 brought forward from the previous half-year there is an 
available balance of £277,181. One quarterly interim dividend of 
14 per cent. has been paid for the half-year, and it is now proposed 
to distribute another of like amount. It is also proposed to pay a 
bonus of 4s. per share, or 2 per cent., making a total distribution of 
7 per cent. for the year 1904. The sum of £120,000 has been trans- 
ferred to the general reserve fund, leaving £22,181 to be carried 
forward. Since the close of the financial year the capital account 
has been increased by a further issue of £150,000 of 4 per cent. 
mortgage debenture stock, thua making the total issue to date 
£752,400. The meeting of the Pacific Cable Conference, wbich has 
been deferred from time to time, is now proposed to be held next 
month. 


Barcelona Tramways Co. 


Ма. J. B. Concanon presided at the meeting held on 17th inst., and 
in moving the adoption of the report, he said that the receipts for 
the year had increased by £15,400. They had carried 5,111,306, or 
144 per cent., more passengers; and they ran 83,833, or 24 per cent. 
more miles, and the expenses showed an increase of £1,336. There 
would had been a decrease of nearly £1,300 in taxes, and thisyear they 
probably have a saving of a further £1,000. This was due chiefly 
to the Spanish Government having almost entirely wiped off the 
very heavy tax they had on currante. The Ensanche line, for the 
first time since this company had electrified it, had not only paid 
the full interest on the large loan, but had a surplus on working of 
nearly £800, which went to the reduction of the loan. In regard to 
the coming year, if the traffic did not decrease and exchange 
remained about the same, the company ought to be about £6,000 or 
£7,000 better off. They would be relaying а considerable portion 
of the line this year at a cost of £5,000. Negotiations were pro- 
ceeding with the municipality for the unification of the company’s 
concessions, 
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British Aluminium Co. 


Tus meeting of this company was held on 18th inst. at Winchester 
House, Mr. J. D. Bonner presiding. 

The CHAIBMAXN, in proposing the adoption of the report, said that 
upon each occasion that he had been in the chair, he had been 
privileged to move the adoption of & report showing better results 
than its predecessor, and this time a surplus available for distri- 
bution was disclosed sufficiently large to enable the dividends to be 
paid on all classes of their shares. That progressive improvement 
might be attributed principally to increased sales, though no small 
part of it was due to the considerable reductions which had been 
effected during the period in the cost of productien. In 1901 their 
profit was £12,624, in 1902 it rose to £20,770, in 1908 it further rose 
to £34,143, and last year it exceeded £55,400. He did not think 
he was over rash in predicting that their profit this year would be 
far in excess of that in 1904. During the last few years they had 
had to realise gradually the large stock of aluminium accumulated 
years ago, and the conversion of that stock into cash had not, 
owing to the price at which it stood in their booke, enhanced their 
profits to any appreciable extent. If they had produced during 
last year all the aluminium that they sold, their profits would have 
been much larger. This year their production at Foyers would be 
materially greater, but, owing to the reason he bad indicated, only 
& moderate increase in their sales was necessary to ensure the 
disposal of the whole of it. Upon that increase he confidently 
counted, and he was pleased to be able to inform them that their 
sales during the first three months of tbis year had been much in 
excess of those in any previous quarter. The continuous expansion 
not only in the demand for aluminium, but also in the number of 
directions in which it was found that the metal could be advan- 
tageously employed, was very gratifying and important to them, 
and emphasised the necessity of hastening as much as possible 
the completion of the Loch Leven Power Works. Under 
the Acts of Parliament authorising them, those works must 
be carried out by the Loch Leven Water and Electric 
Power Со. The shares in that company, which would have to be 
issued to cover the cost, would all be subscribed by this company, 
so that they would own the entire undertaking. He hoped next 
month that the Loch Leven Co. would be in a position to invite 
tenders for carrying out the works, so that the contract might be 
settled, and а start made this summer. The expenditure to be 
incurred was large, bat there was every indication that it would 
prove highly remunerative, for it was expected that more than twice 
as much power would be obtained at Loch Leven as they had at 
Foyers. When that power was at their disposal—say, in a couple 
of years’ time—they would not necessarily be so dependent upon 
the continued prosperity of a single industry as they were to-day. 
Itthen they found they did not want to utilise the whole of the 
power themselves, there was a good prospect of their being able to 
let & considerable part of it upon advantageous terms for electro- 
chemical or other purposes. Meanwhile, unless there should be an 
alteration of an adverse character in existing trade conditions, 


which he did not anticipate, they would: be in & splendid position.: 


Now that the extension of their Foyers water power was completed, 
and tbeir works tbere were fully employed, they hoped to be able, 
even before the Lcch Leven Works became productive, to earn 
profits sufficient to enable the dividends to be maintained on all 
their abares, including those shortly to be issued. Speaking 
with & full sense of responsibility as their chairman, he might 
say that be should not countenance the payment of the 7 per 
cent. dividend upon the ordinary shares now if he did not see а 
reasonable prospect of maintaining it upon tbe enlarged capital. 
The fact was, this company was now in а thoroughly sound 
condition. 16 had a large and increasing business, which they 
would do their utmost to extend, and there was every indication 
that it would have a prosperous future. 


Mr. H. WoLFENDEN, the vice-chairman, seconded the resolution, 


and the report was adopted. 

Bubsequently, Mr. JAMES proposed & special resolution placing 
£5,000 at the disposal of the chairman and the vice-chairman, in 
recognition of their services to the company in placing it on its 
present satisfactory basis. After some discussion, in which the 
opinion was expressed that the present was too early a stage to 
vote such а large sum, an amendment was carried reducing the 
amount to 1,000 guineas each. 


Iudo-European Telegraph Co. 


Mn. J. H. Tairron presided on Tuesday at the offices, 18, Old Broad 
Street, over the meeting of this company. In moving the adoption 
of the report, he said they all deeply regretted the retirement from 
the board of Mr. W. S. Andrews, owing to failing health. He 
occupied for many years, not only in their company, but in the 
telegraphic world at large, a very eminent position, and the 
reference to him in the report by no means overstated his colleagues’ 
appreciation of his services, and the company's indebtedness to bim. 
In bis place, the directors had elected Sir Francis Mowatt, till 
lately a distinguished servant of the State, whom they welcomed at 
that meeting. Agreements had been concluded by the company 
with the Postmaster-General and the Director-General of German 
Telegrapha for the leasing of wires in two cables between tbis 
country and Germany, and land wires between London and 
Lowestoft, Manchester and Liverpool. They therefore started the 
year 1905 with all their concessions and agreements finally extended. 
Last year the shareholders were informed that reductions in the 
rates bad been made—reductions recommended and carried at the 
International Telegraph Conference held in the summer of J903. 


‘in his hands by the managing director. M 


Bome of these reductions bad adversely affected the company's 
receipts, but, fortunately, the improved trade with India had 
brought about a considerable increase in the Indian traffic, and this 
had, to a great extent, lessened this effect. The reduction in South 
Russian rates caused a diminution of receipts, though 
here also the traffic had shown a satisfactory increase. Large 
reductions had been made in the tariffs for messages exchanged 
with the Far  East—Chins, Japan, and the Philippines, 


&c.—which would have materially affected their revenue from, 


this source but for an increase of traffic, largely due, in his 
opinion, to telegraphic activity in connection with the troubles in 
the Far East. The prospects of receipts for the next financial year 
were perbaps not as satisfactory аз they could wish, although he 
did not think it was necessary to take a pessimistic view. He was 
glad to say that the working of the line during the past year had 
been eminently satisfactory. While upon this subject, he should 
like to give them the benefit of a few statistics that had been placed 
es were carried, 
without any intermediate re-transmission whatever, from one end 
to the other of their line to Teheran, a distance of about 4,000 
miles. The speed of working was between 30 and 40 words per 
minute, though there were 11 automatic relay transmissions before 
Teheran was reached. The number of words transmitted showed 
since 1899 nearly 50 per cent. increase; the number of errors made, 
а decrease of nearly 70 per cent.; and the average time of transit 
over their line, a decrease of, вау, 33 per cent. The number of 
staff had, after some fluctuation, returned to the same figure as in 
1899. They were now in a position to cope with much heavier 
trafics, and this was a most satisfactory state of things. The credit 
for this marked improvement must be duly apportioned. The 


complete Wheatstone installation was due to the initlative skill 


and persevering energy of the managing director, Mr. T. W. 
Btratford-Andrews, well seoonded by the staff, technical, mainten- 
ance and operative. As an encoursgement, and in appreciation of 
these facte, the directors voted the sum of £44,200 by way 
of bonus, to be divided amongst all the members of the staff. 
The last occasion on which a bonus was distributed was in 
the year 1894, just 11 years ago. The board felt sure that 
this would meet with the shareholders’ approval. The com- 
pany had had a good year, and they thought it only fair to 
show the staff that the company was not unmindfal of the willing- 
ness and energy displayed by all the members on the shareholders’ 
behalf. The revenue showed a small increase, as also did the 
expenses, but this latter was caused by the bonus which had been 
paid to the staff. The maintenance charges also included a pro- 
portion of this bonus, the actual expenditure on the maintenance 
of the line being £22,900, a decrease of £3,500 as compared with 
last year. These charges were more or less uncertain, and this 
decrease might not be permanent. The proposed dividend 
(£14,875) and bonus (£17,000) absorbed together £31,875. The 
directors proposed to add £15,000 to the equalisation of dividends 
fund, which would then amount to £46,292, and to hand over a 
further sum of £5,000 to the trustees of the retirement trust fund, 
carrying forward about £19,300. The interest on the reserve fund 
investments bad hitherto always been credited to the reserve fund 
year by year. The directors were of opinion that, the reserve fund 
investments having now reached a fi equivalent to the capital 
of the company, this interest might be dealt with at their dis- 
cretion, and they bad decided, therefore, on this occasion to recom- 
mend a special distribution to the shareholders from this source. 
The sbareholders were informed at the last general meeting that 
the Russian section of the line would pass to the Russian Govern- 
ment at the end of 1904. This section had become the property of 
the Russian Government under the company’s concession since 
January 316, 1905, and would be formally handed over to 
representatives of that Government аз soon as the neces- 
sary formalities were completed. As some misapprehension 
seemed to have arisen last year in this connection, he thought it 
well to mention to the shareholders tbat under the concession, which 
would continue until January 31st, 1925, the company had the sole 
use of the same lines as hitherto, though they were now leased to 
them for the term of the concession, instead of being their actual 
property, the maintenance remaining in their hands as before. The 
transfer of this section of the line from a financial point of view 
would be dealt with in thg accounts for 1905, and would involve the 
writing off of the cost of the Russian section of the line, which 
stood in the balance-sheet at £319,285 5s. 5d., against the reserve 
fund on the other side of £446,045 17s., leaving over £130,000 on 
this account. They were thus entering upon the prolonged con- 
cessionary period, with their capital absolutely intact, and a list of 
investments which could stand the most rigorous criticism. 

би W. R. Ввооке seconded the adoption of the report, which was 
agreed to without discussion. 

The retiring directors and auditors were re-elected, and the 
meeting closed with а vote of thanks to the staff. 


Kalgoorlie Electric Tramways, Ltd. 


THE meeting of this company was held on 18th inat, at Winchester 
House, Mr Allen Н. О. Stoneham presiding. 

The CHAIRMAN, in proposing the adoption of the report, said it 
was his pleasant duty to congratulate the shareholders on the results 
of the past year's working. The accounts showed a very satisfactcry 
profit, notwithstanding all the disadvantages of a partly developed 
traffic over a large part of their system. He was told that the 
profits made by their company were larger than those made by the 
L. O. O. South London tramways, but then, the Kalgoorlie tramways 
were run for profit, while in London, he was told, the tram 
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ways were run for votes. Satisfactory as thoir profite were, 
they could make much more in the future. They were now 
ying an exorbitant price for power, having at present to purchase 
t from the Kalgoorlie Electric Power Co. at 4d. per unit, whereas 
they were advised they could get power for 2d. per unit. They 
were now paying the Power Со. over £16,000 a year, and obviotsly, 
therefore, if they could get the price of power reduced to 2d. per 
unit, they would save £8,000 in expenses, and increase their profits 
by that sum. 4d. per unit was a very reasonable rate to pay when 
they entered into the contract with the Power Co., because at that 
time water was very expensive, and the Power Co., not believing 
that the Government water scheme would be successfully carried 
through, went to enormous expense in erecting air condensers. For- 
tunately for Kalgoorlie, although unfortunately for the Power Co., 
the Government water scheme had been successfal, and the 
vast expenditure on condensers had proved to be totally 
unnecessary; 80 they could quite understand that by putting 
up their own plant they could get power a-great deal cheaper 
than the Power Co. could afford to supply them, and at the same 
time get dividends for their shareholders. Their negotiations with 
the Power Co. bad, he was sorry to say, been unsuccessful, and they 
did not see any other course open except to erect their own power 
house. The directors of the Power Co. would not, he was sure, 
lightly throw &way a certain income of £16,000 per annum, which 
must be 4 very considerable proportion of their total reoeipts, but 
owing to the fact that they had to spend so much money on their con- 
densers and to put up their power house at a time when machinery 
and labour was so expensive, they were unable to meet them to the 
extent they desired, and also to make a profit on their capital. 
Under those circumstances, all they could do was to erect their own 
power house, but ihe shareholders need not be alarmed, as he did 
nof anticipate that they would want to trouble them for any capital. 
That would be provided by manufacturers and others who would take 
payment over a period of years out of profits, They had no 
doubt as to the futute of the company. The population was 
increasing, and the miners were buying land on the tramway routes 
and were building houses to which they were bringing their wives 
and families, Kalgoorlie would always be the centre for the sur- 
rounding districts, and he thought he might safely prophecy that 
directly they got their power house they would be able to increase 
their profits by £10,000 per annum. 
Mr. C. C. Baker seconded the motion, and the report was 
adopted. 


Auckland Electric Tramways Co. 


Durma 1904, £85,100 debenture stock was disposed of, and the 
issued share and debenture capital now amounts to £585,100. The 
total capital expenditure during the year amounted to £63,951. 
The traffic receipts amounted to £110,574, as compared with 
£81,773 for the previous year, and the total revenue to £112,429. 
After deducting all expenses chargeable to revenue, including 
£12,295 for debenture and other interest; £2,521 for rental and 
percentage of profita payable to the Auckland City Council; and 
£4,658 balance of expenditure in connection with the Kipgland 
accident, there remains a profit of £26,276 which, added to the 
amount of £2,323 brought forward from the previous account, makes 
£28,508 available for distribution. It is proposed to reserve to 
meet depreciation, £7,500 ; to pay a 6 per cent. dividend, £18,000; 
and to carry forward 4£3,008— £28,598. The depreciation and 
reserve fund will then stand at £18,050. 

The system has been extended by the completion of a further 1°44 route 
miles, which were opened for traffic on August 24th, making the total length at 
present under operation 18:64 miles. It is intended to immediately construct a 
further extension of 0°57 mile, which will complete the system as at present 
determined upon. The company has been approached by various local 
authorities in the vicinity of Auckland with a view to the extension of the com- 
pany's system into their districts, and these proposals are receiving the careful 
consideration of the board. The serious accident which occurred on December 
24th, 1903, involved the company in an expenditure of £8,658 in excess of the 
amount covered by insurance. To meet this, £4,000 has been provided by the 
utilisation of the amount set aside out of the revenue in 1903 for contingency 
provision account, the balance being debited to the profit and loss account for 
1904. To meet increasing traffics the rolling stock has been increased to 55cars by 
the purchase of 12 additional passenger cars; only four of these were available 


p to the end of the year. An additional 600-kw. set has been installed in the 


company's generating station, which is now capable of an output of 1,525 xw. 


| Year ended Year ended 
Miles open— Dec. 31st, 1903. Dec. 31st, 1904. 
Route miles oe ae we - 17:2 18:64 
Bingle line.. es ex du we 54 6 41 
Double line vs T ie. D vg 11:8 12-20 
Number of passengers carried 18,585,611 18,045,703 
Average receipts per passenger .. ae 42d, 1°47d. 
Average expenditure per passenger. Oe3d. 0:894. 
Proportion of expenses to receipts . 68 percent. Є0 per cent. 
Number of cars working .. oe 43 47 


Cuba Submarine Telegraph Co. 


Мв. C. W. PaBgRISEH presided at the half-yearly meeting held at 58, 
Old Broad Street, E.O., on April 19th. In moving the adoption of 
the report (see ELECTRICAL Review, April 14th), he said that it dealt 

ith an unfortunate half-year during which they were carrying on 

е business under considerable difficulties. At the last meeting he 
explained that the Cape Croz-Santiago section had been interrupted 
on June 14th when the great storm fell upon that part of the 
coast of Cubs, and that the new cable to Bantiago would not be 
laid until December or January. Their working cables were there- 
fore very limited, and their traffic had to be carried on under some- 
what unusual difficulties. The resources of the company had, 
however, enabled them to meet those difficulties. о expense 
was spared and longer hours had to be worked at stations, with a 
result more satisfactory than might have been expected. Cable 


M 


companies were naturally subject to these partial breakdowns, and 
when they occurred they fully appreciated the advantages of having 
as far as possible duplicate cables and a good reserve fund. Bince 
the end of the year the new main cable Cienfuegos-Santiago had 
been laid, and the Cape Cruz-Santiago ssction had been repaired, 
so that they had now returned to their normal position. The 
new cable was working very well, and although it was impossible to 

rophesy as to what might take place at the bottom of the sea, he 

elieved they had done all that was necessary to ensure the rapid 
and safe conveyance of their traffic. As compared to the last half 
of 1908, the receipts from traffic showed a considerable falling off, 
viz., £16,205 in 1909, £11,945 in 1904; but the 1903 receipte 
profited considerably from their having had the temporsry advan- 
tage of some of the French company's traffic owing to their New 
York-Hayti cable being broken, во that the difference was not due 
to any great falling off in the normal traffic. The receipts from 
investments had been reduced owing to the calls they had had to 
make on the reserve fand, but altogether they had received a gross 
income of £13,814, and had a balance of £4,647 brought forward, 
making £18,461, which, after meeting workiag expenses, enabled 
them to pay the 10 per cent. preference dividend and 5 per cent. 
on the ordinary, carrying forward £3,093. The payments on 
account of the new cable and the cost of the attempted repairs to 
the Oape Cruz cable had been charged direct to the reserve fund, 
and they had also transferred from that account some £8,174 spent 
upon repairing cables during the Spanish-American War, and had 
placed the amount to suspense account. They had farther pay- 
ments on account of the new cable and repairs to come into the 
present half-year, amounting to some £18,000, which would also be 
charged in due course to the reserve fund. The current expenses 
of the half-year under review were unusually high, on 
account of the special conditions under which they were 
working, but they would now return to their ordinary 
level. Unfortunately the company's claim against the American 
Government had made no progress, and he was very sorry to have 
to say that the President of the Island of Ouba had decided against 
their claim for the subsidy due to them for the coast cables. This 
was a most unexpected disappointment, as they believed that their 
claim was perfectly just and clear; they must now appeal to the 
Law Courts and hope that the decision of the President would be 
reversed. The prosperity of the Island was great at present. A 
bountifal sugar crop was being gathered, and in mauy directions 
new industries and developments were being initiated. All of this 
should add to their traffic, and he hoped that they would have to 
give a satisfactory record of a busy current balf-year. ; 

Mr. Groram Kerra seconded the motion, and after a word or two 
from sharebolders, it was carried unanimously. 


Oriental Telephone and Electric Co. 


Тнк directors’ report for 1904 says that including £1,737 brought 
forward at December 31st, 1903, and after deducting the interim 
dividends of 3 per cent. paid November 1st on both the preference 
and ordinary shares and other charges, the amount to be dealt with 
is 212,422. It is recommended that a dividend be paid to 
December 31st of 3 per cent. оп the preference shares = £1,425; 
a final dividend of 34 per cent. on the ordinary shares making 
63 per cent. for the year = £6,276; and that there be piaced to 
reserve, £3,000; leaving a balance of £1,721 to be carried forward. 


The Telephone Co. of Egypt bas been enabled to declare dividends of 74 per 
cent. for the past year, less income-tax, on both its preferred and deferred 
shares, which have been included in the accounts. That company has 
received a further contract from the Government of H.H. the Kbedive for 
the installation of an additional batch of provincial telephone lines. In order 
to provide capital for these lines and for other extensions of its business, the 
Telephone Co. of Egypt made ап issue in July last of £60,000 of 44 per cent. 
debenture stock, part of an authorised issue of 4200, 000. The 5 per cent. 
mortgage debentures originally issued, amounting to £10500, of which this 
company held £9,000, were paid off. The new stock is now officially quoted. 
The exchanges worked by the company generally show improving revenues. At 
Singapore, land has been purchased for new exchange premises which are now 
in course of erection. The company's engineer has returned to that port after 
having visited the stations of the company in the East and personally super- 
intended in London, the ordering of material in connection with the under- 
ground cabling requirements. At Maulinain a suitable building has also been 
purchased for exchange and residential premises. The Indian local companies 
have paid the same dividends as for 1903, The Bombay Telephone Co.’s new 
premises will be sompletel very shortly. The work of underground cabling its 
system in the City of Bombay has already commenced. 

The Government of India having compulsorily acquired the premises in the 
occupation of the Bengal Telephone Co. in Calcutta, the removal of that com- 
pany's central exchange has become necessary. The Government has granted 
compensation for this compulsory removal. New and improved switchboards 
have becn ordered and it is hoped these will be installed during the autumn, by 
which time it is expected underground cabling operations will also be in 
progress. It will thus be seen that in the three cities of Singapore, Bombay and 
Calcutta the work of underground cabling required by the new licences has 
been taken in hand. In Rangoon, Maulmain and Madras, the work will be com- 
menced within the next 12 months. ^ 

The China and Japan Telephone and Electric Co, has received a licence from 
the Hong kong Government for a term of 25 years. The system tbere will now 
be 1 overhauled and reconstructed with underground and overhead 
cables. The business at Hong Kong is progressing very favourably. The eleo- 
trical business of the company has not been so satisfaotory as in the previous 
year, but orders have been secured for completion during the current year, 
which will, it is expected, show a more favourable result. - 


- 


Wycombe (Borough) Electrie Light and Power Co. 


Тнв annual report for 1904 says that considerable progress has been 
made by the company during the year, the connections having risen 
from 31,930 to 37,383, being an increase of 5,453 (8-0.P.) lamps. 
Including a balance of £93 brought forward from the previous year, 
there is a profit to the credit of the net revenue account of £3,855, 
and, after paying interest on debenture and loans amounting to 
£2,122 (including £100 written off for bad debts), there is a surplus 
of £1,826. . 
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The directors recommend the payment of a dividend at the rate 
of 4 per cent. for the year, which will absorb £1,200, and that £500 
be placed to the reserve fund for renewal of plant, leaving a balance 
of £126 to be carried forward to next year's accounts. Edmundson's 
Electricity Corporation, Ltd., have again waived their claim for a 
portion of the interest due on overdue accounts. 


British Columbia Electric Railway Co.—The sbare- 
holders, at a meeting beld on 19th inst. approved an agreement pro- 
viding for the electrification and operation by this company of the 
railway line from the City of Vancouver to Steveston, Lulu Island, 
and for increasing the capital to £1,000,000 by the creation of 
150,000 new shares of £1 each. Mr. R. M. Horne-Payne, who 
presided, said that the Vancouver power tunnel would be finished 
within a week. The completion of the tunnel marked the sucoest- 
ful termination of one of the finest electric installations ever contem- 
plated—unique in its great tunnel through 24 miles of granite 
mountains several thousand feet high, unique in ita splendid natural 
balancing reservoir, and unique in that the power was conducted 
high overhead over navigable waters. It aleo marked the moment 
when the power would be turned on, once and for al), to carry the 
whole of the company's load in the mainlands of British Columbia. 
The immediate results of the water-power would be seen, he 
thought, from now on in the monthly traffics. One of the results 
was the contract the board had made with the Canadian Pacific Bail- 
way for a sale of power. The contract, if it worked out successfully, 
would, no doubt, be brought into force over other parts of the 
Canadian Pacific system. 


Stock Exchange Notices.—The Committee have 
ordered the undermentioned securities to be quoted in the Official 
List :—British Blectric Traction Oo., Ltd., further issue of 5,000 
6 per cent. cumulative preference shares of £10 each, fully paid, 
Nos. 356,438 to 361,437. 

Applications have been made to the Committee to appoint a 
special settling day in and to grant a quotation to—Bhawinigan 
Water and Power Со. —астір (fully and partly paid) for $2,000,000 
6 per cent. consolidated first mortgage bonds. And to allow the 
following securities to be quoted in the Official List :—Electric 
Lighting and Traction Co. of Australia Ltd.—farther issue of 
£70,000 5 per cent. first debenture stock; Primitiva Gas and Elec- 
tric Lighting Co. of Buenos Ayres, Ltd.—furtber issue of £94,900 4 
per cent. first debentures of £100 each. 


Brush Electrical Engineering Co.—The directors 


recommend payment of the full 6 per cent. dividend on the. 


preference shares for the year ended December 31st, 1904, placing 
£7,C00 to general reserve, £6,500 to depreciation reserve, and carry- 
ing forward £3,080. 


St, James’ and Pall Mall Electric Light Co.—The 
amount of electricity sold for the quarter ended Lady Day is 
returned at 2,332,961 unite, estimated to produce £34,985, as 
against 2,330,724 units, which produced £36,320 for the corre- 
sponding period of last year. 


South London Electric Supply Corporation.—The 
company reports having sold, during the quarter ended Lady Day, 
2,457,880 units, realising £20,640. The figures for tbe corres- 
ponding quarter in 1904 were 2,120,539 unis, realisirg £18,600. 


Traction and Power Securities Co.—Mr. W. I. 
Buchanan presided at the annual meeting held last week, snd, smong 
other things, said that the company had increased its investments 
during the past year by £42,399 by its holding in the Clyde Valley 
Power Co. The company's total investment in that concern was now 
£120,439. Two power stations of the Olyde Co. were now nearly com- 
pleted; the first was expected to be in operation in May, and the 
second in Beptember. A large demand for power at remunera- 
tive rates might be anticipated at once. This company will take 
over the remaining £240,276 of Мегғеу Railway debentures rhortly, 
thus increasing its holding in that railway to £620,000. 


Prospectus.— TH. INDIAN ELECTRIC SUPPLY & Trace 
том Co. was before the public on April 19th and 20th, with an 
issue of £25,000 of 6 per cent. construction debenture stock. The 
терівіга!ісп of the company was announced in our last issue. Messrs, 
Kincaid, Waller & Manville, are the company's consulting engineers 
in London, and Messrs. Kilburn & Co., of Calcutta, are the general 
agents and supervising engireers in India. The company is first to 
construct an electric tramway in Cawnpore, and to supply lighting 
and power there, Messrs. Crompton & Co, Ltd. being the 
contractors. 


Cape Electric Tramways, Ltd.—The meeting of this 
company, which was held on 19th inst., resolved, by 291,327 votes to 
64,711, that Mr. Alfred Parrish be removed from the board. Mr. 
Parrish bad attacked his colleagues in a circular regarding the 
position of the other directors and Messrs. Wernber Beit & Co in 
connection with the proposed leasing or purchase of the Camps Bay 
tramwayr. He contended at the meeting that turning him off the 
board would not affect the main point that was in dispute. 


Oswestry Electric Lighting Co.—The annual meeting 
was held on 25th inst., Mr. Wynne Corrie presiding. The receipts 
continue to increase satisfactorily, and the available balance of 
profit amounted to £538. After adding £163 to the reserve fund, it 
was decided to declare a dividend of 43 per cent. 


STOCKS AND SHARES. 


Wednesday Rrening. 

INTERRUPTIONS to Btock Exchange business are still abundant. 
Political uncertainty, holiday influences, progress of a fortnightly 
settlement, and general hesitation on the part of the public—thes 
restrict investment orders very considerably, and the only active 
speculative department is the American Railroad, the animation in 
which provides rather a doubtful benefit to markets at large. 

Eastertide did little to help the electrical railway companies, the 
Central London publishing a decrease of £322, while the City and 
South London had a decrease of £253. For the half-year to date 
the figures are £2,003 increase and £2,734 decrease respectively, 
City and South London shed another 4 to 43], and the market for 
the stock seems to be almost backboneless, Metropolitan Con. 
solidated weakened to 961, and Distr.cts went fist to 38}, a fall of 
two points. This dulness, on the eve of electrical working, does 


not augur well for the immediate fature of the stock Great 


Northern, Piccadilly and Brompton Ordinary are 9, and the Pre. 
ferred about 4 premium. Great Northern and City Preferred 
changed hands the other day at 53, but this was in an odd parcel of 
shares: a number more negotiable could have been bought at а 
lower price. East London stock attracted some slight attention at 
53. Baker Street and Waterloo Debenture has sgain hardened to 
43 premium, there being little stock on offer to supply a fairly 
healthy demand. 

While Traction issues are well supported, it cannot be mid that 
business in them is at all brisk. Саре Electrics at 18 are j easier 
after the meeting. There have been a few sellers this week of 
Buenos Ayres Grand National First Preference, and wheres 
it was difficult to buy the shares at 7 а month ago, to 
day it is equally difficult to sell them at 6. The psstpone 
ment of the scheme has prompted certain holders to realise, 
avd the market is not safficiently free to tempt dealers to put the 
sbares on their books. Other Argentine traction dessriptions 
remain unchanged. Anglc-Argentine Ordinary at 8}, Belgrano at 
38, and City and Buenos Ayres Tramway (1904) shares at ö, show 
no alteration, but Anglo-Argentiue Preference improved j to 6. 
London United Preference are 104, and despite the chilly westher, 
the trams did good bu-inets through the holidays. Metropolitan 
Electric Debenture stock is good at 107, rather buyers, and Perth 
(West Australia) Electric Trams 5 per cent. Debenture is the sme 
price. Calcutta Trams were sold as low as 8,3, cn Tuesday. А 
fall of ү» leaves Bath Electric Preferred shares at }j. In the 
manufacturing group, Westinghc use Preference are steady at 3, and 
the Debenture stock is 92. Babcock & Wilcox hardened a fraction 
to 5, the Preference being also better at 1j. There was 8 
small seller of Willans & Robinson Debenture in the market this 
week, and he got 75 for his stock. 

Amongat other Miscellaneous shares, the chief alteration is a drop 
of 1 in Electric Constructions, which brings the price to 13, м it 
was a fortnight ago. Henley's reacted to 113, a fall of 10s, and 
they now stand but 5s over Callender' Ordinary. But Henley! 
Preferen e have ß to 5%. Crompton Debentures are agsin in 
request, and have risen another 2 per cent., although Edison and 
Swan Second Debenture lost its small gain of last week. British 
Aluminium 5 per cent. Debenture improved a point to 102, the 
stock having been somewhat overlooked in the recent hunt for this 
class of investment. 

Despite the excitement in the American Railroad section, the Tele- 
graph stocks connected with the Atlantic have barely moved. The 
only quotable change in the Anglo-American group is a rise of 3, to 
to 15} in Anglo "A." Indo-Europeans added £1 to their price st 
58, and the meeting on Tuesday was quietly optimistic. Great 
Northerns keep steady at 38. Globe Ordinary receded j to 103. 
Telephone descriptions are simply firm, the National grovp being 
unaltered, and Monte Video Ordinary supplying the only noticeable 
feature with a small rise to 18s. 9d. А 

Electricity Supply stocks and shares present а solid front o 
unchanged quotations, and there has not been enough business 
doing to test the market's tendency in either direction. The sew 
Adelaide Supply issue does not appear to have called for "n 
letters of regret, although the company was kindly spoken of. 4 : 
subsidence of the scare which was felt by some of the sbareholder 
in the Metropolitan Companies by reason of the new Power 
has already been chronicled in these columns, but it is болото 
notice that the price of Edmundson's still remains dull. us 
Kalgoorlie Electric Power and Lighting Co. draws attention to Ys 
fact that the profit for last year—vis., £18,344—is nearly стен 
that of the preceding twelvemonth. The Preference shares 
about 158. middle. 

— ... a сланы 


: ivi 9 per 
Coventry Electric Tramways Co.—A dividend of 
cent. for the year 1904 is recommended, and the transfer of £500 
to reserve, leaving £646 to be carried forward. 


~~ = 


е аный ee i m -i a me —— — — — — — — — 5 — ———— | 


2 4 


Vol. 56. 


No. 1,431, APRIL 28, 1905.] 


THE ELECTRICAL REVIEW. 


708 


LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock : Business done 
Present ; ads or | Dividends for the last | „Сн, | сом | week ended 
Issue. , m three years. April 17th, April 96th. ur ru 
1909. 194, Highest|Lowest 
84,800 African Direct mi 4% Doba: 10 96 000° өө өө ee 100 4 % 4% 4 % 99 —102 99 —102 oe es 
26,000 Amason Te ы Nos. 1 ee ee [x 10 Nil Nil Nil 23 21 — 99 
119700 | bo. 40. Б9р Dene., Nos. 1 to 750 Ha.. . 1 | na | Na | Na 74 — 71 12 — 77 
168,530 | Anglo- 25 „5 „„ „Stock 60% 618. & 0 — 63 xd 60 — 61 xd 
8,118,910 Do, do, do. 8 Pref, эе oe ee oe ee Stock 6 6 96 54% 101 —107 xd 106 —107 xd 106 
8,119,210 Do. do. do. De es оо „„ он | Block E, 25. Nil 12 — 16 15g— 158 15] 153 
N 1 ee ee ec eo oe ee 6 vee a T. ee 
20000005 =~ "e oe ^ e. ee eo ee ee 8100 Я З 8 % 8 % E^ 0 те = d 984 ee 
` ‚982, Do. do. Ster 600 year 4 Deb, Stock Red, oe ee Stock 4% 4% — == х . 
16,000 Cuba б ling ee 1% ee өө ee ee oe 10 Aes, 5 ч b % 84 — 9 z5 9 ee 
6,000 Do, 10% Pref. Ord. eo oe ee oe oe $e 10 10% 10%, 10% 16¢— 17 164 — "d ее 
19,981 | Direct Spanish Telegraph, Ord RO (xe. ию VES 5 4% | 4% 7 4% $ 
6,000 Do. do. "Сат. Prei. eo oe eo eo 6 10%, 10°, 10% 9 » 9 е ee 
000 Do. do. 4 Debs. ee ee oe ee ee 60 144, 4Y 4 44%, 101 108% 101 — 103 s.e ae 
78400 Direct чач Phases Oable ee ee ee eo ee ee ee ME Fri 4405 43% 10 ш ха 1 ee ee 
Direct West India ОлһЫ , within Nos. 1 to 1 Вей. А ^o 7 -i — MS 2x 
4,080,000 n Telegraph, 1 * pen ў NS 2 P „ Stock | ? ~. 7 139 —142 xd 189 —142 xd 141 1 
2,000,000 Do, ry Pref. Btock ee ee ee ео өе 100 83, RI% 91 T 98 xd 91 E 93 xd 928 9 
3 Do. Deb. Stock Вей... .. .. Stock 4 1 % 1 о 114 zu EU 127 T T 
Restern Extension N and China Telegraph ec ee 10 7 ч. : * T e Г 9 oe 
88 | Basten d South AM aro | UT] SS e а |ш-ш ||: 
& Bouth Ана Tol Mt. Db., Nos. 1 to red, 1900 4% 4% % = = oe oe 
806, Do. . MES (вагіноз 5,00, rea. 1 08,000] 395 4*5, | 4%, | 4% | 101 —108 101 —108 T 
180,887 Globe Telegraph and ee ee oe 10 En in 7“ 63 ee 103 — T - 10) 10 107, 
180, Do. do. 6 К Pref. ee ee ee ee ee 10 6 y 6 % ыб 14#— 14 14 мас: 144 14 à 1414 
180,000 | Greas Northern 10 1942; 15 „ | 24% 87 — 87 — 39 8 
60,000 pem and Bermudas Cable, 4] % 1m Mort, Dots, 251255 Мов. \ 10 (43% 4% 4 100 —102 100 —102 . 
17,008 . Telegraph ET 8 M" sg vo ы xs 25 1 10 18 % 51 — 68 52 — 54 
72,680 Monte Vi ео Telephone Co., Ltd., Ord. ee ео Фе ee ee 1 8 p m 
1,988,868 | National Telephone; Pref. Stock  .. 55 26 ks we ee | 100 6 6 6 1064 —109 1084 —1 108j 108 
1,966,607 Do. i ea an. „ cae’ че. ce. 08 43 6 б 100 —102 100 —102 12 1 
15,000 Do. do, 6 Qum. Ist Pref. ео eo oe 0 0 ee 10 6 6 6 7 1 — 18 1 — 184 12 oe 
15,000 Do. do, 6 . #04 Pref. LE J eec e. ee 10 6 6 6 11 m 12 11 d 124 
250,000 Do. do, 6 on- um. ard. Pref., 100 300,000 .. .. 6 6 6 5 % 64— 65— 051 513 635 
4, 000,000 Д de. Deb. Stock Red. e „„ | Stock | 8) 84 349% 100 — 102 100 — 102 
1,589,598 Do. 4 b. Stock Red, oo  ».| 100 4 4 4% 1004—10} 1034 —1 1043 1033 
179,818 Oriental Telephone and 0100. Nos. 1 Gum 171,504, fully pad .. >. 1 | ка | AY 620% 11— 1 1 1 .. 
100500 and E 20. 4 Cum. ке. ee 6 ee ee 180 н % : T е 45 102 ˙5 95 ES on! . ee 
Pacific buropean uar, Debs. to oe oe % T = 
11,8891 Reuter’s ee ee маш % ee бй sd ee ee ee 8 5 ~ б % 8 — 83 8 — 
8,287 Trust ee oe ee ee ee ee өө Cert, 6 rh 6 а, 6 9 122 —125 xd 122 .—125 
«9, F 6 % Gum Nos, 1040,08 .. 13 7 5 2— в i % | 
Pret. os. 1 to ee — — 
179,947 Do. do, 6 É Beben. | Book | 5% | 5% | 59 | 107—109 107 —109 ES 
16,6001 West African Tel е ое ee 10 y = 4 чь • 8 — 84 8 — 83 eo 
80,008 | West Coast of America, 1 to 30,000 and 58,001 to 58,008 23 Nil | Nil oz та в N et 
160,000 | West Coast of Am 499 Dabe., so 1509 gust: by Bras, Sub, Tel, | 100 4% | 4% | 4% | 100 —102 100 —1 T 
$07,980 | Western Tel Ltd., Nos. 1 to 207, dan ee oe ee 10 T~ 7 * 134— 14 134 — 14 18)5 133 
. 00 D». е 8 % Debs. fnd series, 1906 ee ee oe 100 5 5 95 б © 101 —108 101 —108 oe 
Do. do, 4 Deb. Stock о өө ee ee @e 100 4 % 4 % 4 103 —106 108 —1 
56,921 West India and Panama ee eo ee өө ee ee 10 Nil Nil À— à 1 = i ee 
84,068 Do. do, do, 6 95 Cum. 1s$ Pref, oo оо | 10 7% | 1% 83— 8 — I T 
4,009 Do, do, do, : Cum. Aud Pref. oe ry’ 10 Nil Nil 8 — 8 — ee 
80,090! 0, do. do, Debs., Nos. 1 to 1,808 eo | 100 5% | 6% | 6% | 108 —106 108 —105 ee oe 
ELECTRICAL pain. MANUFACTURING AND INDUSTRIAL COMPANIES. 
|| 
41,000 | British Aomistan Т Pom. Pref, .. WR. N o». "e 5 Nil Nil Nil 4j- 5 | 4i1- bi 5,2, 
30,000 Do. о. "A"$ Cum. Pref. ee ee 6 Nil Nil Nil 41— 5 4i— 
„000! Do. = 5% 1st Mort. Deb, Brock Red, ee ee Stock | 5 % 5% 5 % 89 — 103 100 —104 
183,801 | British Electrio Traction | Cth cw ul M м. | 6% és 91— 93 9— 11 970 9} 
156,487 Do, do Cum. Pret. . ES és oe - 10 6% 6 95 .. 101— 11i 101— 11 11j; 104 
1, 000, 0001 Do. do. 5 Perpetual Debenture Stoch .. | Stock 5% 5 * 5% 120 — 124 120 —122 | 
250, Do. do, 44% 2nd Deb. Stock Reet. ae .. | 100 T 4% 98 — 100 98 — 100 v 
100,000 | British Insulated and Helsby Cables v 50 ee ee T b 10 «=, R 8 % 2 6 53— 6 57 А 
100,000 Do. do. 6 95 Cum. Pref, © ie. E 6 6% | 6% | 6% — bi— 6 . . 
600,000 Do. do, 96 in! Mort. Deb. Red... ^ У oe .. | 100 44% 44% 415 101 —104 101 —104 " 
60,000 JBrowett, амир. a Oo., es ee oe es | 4 Nil Nil Nil } 14 em ec 
60,000 |1 Do, 6 % Cum, Pret. T Pe E ae £1 Nil Nil Nil 14/6 to 1 14/6 to 16 lá 5 
105,781 | Brush "Electrical ngineering, „ 1 $0 106,781 .. ae га ee 9 Nil Nil Nil i— 1 à— } Mn ee 
160,000 Do. Non-cum, 6 Pref, ee ee es 2 6 а, 6 % 6 % 14— 2 14 — 2 ee es 
126, 0001 Do. Perp. Deb. Stock os Stock 419 44%, 44° 92 — 95 92 — 95 
126,0003 Do. 0 % erp. апа оо, Stock ee ee Btock 13 > 44% 44 о 79 — 82 79 теза 82 ee 
85,000 | Callender's Cabie Constructions ee T ee 6 Ih n | 1245 .. 11.— 11 11 — 113 
40,000 . do. do. Cum. Pret, ee 6 5% | 5% 7 E4A— 5 53— 5i 54 
802,000 Do. do. do. A 80 I. lat Mort, Deb, Stock Red. Stock 4% | 44% | 44% | 107 —109 107 —109 
1,963208 | Oentral London Railway, oR Stock Фә ve ve Vs Stock, 4 4 э 92 — 94 92 — 94 93 9.4 
523,396 Do. 20: Pref. Stock. өө T - „ | Btock | 4 4 4% 101 —108 101—108 2 5 
629,336 А © eo ое во ә» 5 | Block | 4 4 4% 82 — 85 e2 — 85 d 
8,800,000 | City and Bouth indian Rail - T T T oe ee | Stook | 8i 28 2% 133— 44 43 — 4t 433 43 
pton & Oo., Nos. 1 to 85,000 ee өө ee ee oe ee b 2495 ве - 2 = 2 — 21 ee ee 
100,000: | { icr Beg. Doba, to Woodland p | Buch bus евр 98—98 95 —100 " 
99,961 | Edison & Swan United Elec. Light, A " shares, ор 3 6 NH Nil " 1— 1 1 — 1} " " 
17,189 Do, do, 4% shares, Ш 7,189 .. 6 | Nil Nil | .. l— 2 12— 24 a 
814,098] Do. do. oe Seok Red. 100 1% 4% 4% 80 — 85 80 — 85 
100,000 Do. do. na wd b. Stock Prov, Certs. ‘all ра. 100 5 % 5 ч, 5%, 85 — 90 81 — 89 T 
119,100 Е ectric Construction 1 to] 800 eo ee e a 4 h 4 En 1j— 1 1 — 1 een ee 
8l . do, 1 DO. Pret. 1 #0 81 ee ee @e 3 1 s 4 % ee 241— 24 — 
39,00 | Do. do. 4 In Mor, Deb Bock . . Sen 45 | 43 | «X | ото 97 — 99 95 
General Electric Oo. А rt Prei. oe ve ee a 10 5 + Бо o 10 94— 10 vs 
" 4 Mort. Deb. T ee ee Stock 4% 4% 4 ‹ 97 — 101 97 — 101 m Si 
300,000 | Henleg's (W. T.) Telegraph Works, Ord. .. T ee oe T 6 90 ч. |16% |155 114— 124 11 — 12 
200,000 до, d * ee ee ev ee Б 424 44% 4 9 68 — b fà = 62 bà 
45,900 do. ort. Deb, Stock ee ». | Stock 43 44% 43% 109 —111 109 —111 ө 
60,000 | India-Rubber, Gutte-Percba & Telegraph Works 10 10 * X. ; ii i 
800,000i А до. до, 196 1st Mori. Deb, 100 4% 5 os pe 
87,600 Liverpool Overhead Railway, Ord. .. zx ee oe TA M 10 la m ut 
А do. Pref, 210 paid  .. өө n is 10 b * ee E 
87,860 ишо Maintenance.. 13 an *. 364 : 
0001 4 oti Deb, Bds., "Nos, i to 1,6003Bed.. 190b 100 4% a ES 
Waterline à Ону Ballway, Ord. Stock ee oe eo ee se 100 LY 984 . 


* A period of nine months. 


t Quotations on Liverpool Stock Exchange. 


4 From Manchester Shar: Liat 


— 


1 Unless otherwise stated all shares are fally paid. 


Bank rate of discount 21 per cent. (March 9th, 1905) 


| ! — анд, 


704 THE ELECTRICAL REVIEW. [Vol. 56. No. 1,491, Aram 28, 1905, 


1 ВгосЕ Ulosing Closing Business аде 
Present Dividends for he Quotations Quotations week end 
AMP ed 
issue. е І Share. last three years April 17th. April 26th, April 26th 1%, 
| l 1903, "xd TE 9 — 103 А 103 Highest Lowest 
19,977 | Brompton & Kensington Biosie ht Sup., Ord., 1 to 90,0009 .. b 68% |1 ' 1l £ T 
10 623 Do, i vi 1% Oum. Pref... 8 7% | 196 17% 94— 104 94— 104 ө | " 
188,782 | Central Electric a Bend Ж Оны Deb. Stock... .. 100 4% % | 4% | 105 —168 105 —108 saldo 
830,00 | Charing Cross and Supply .. .. .. « б 10 „ | 8% | 8% 74— 83 1%— sl ik 
1 — bo, d Cum. Pre. 8 4 A | "s ri— u 68— it - a 
. a Ci Undertaking " Cum. Pref. БӘ b "o "o ES к= ai | 
. 40,000 Do. P 100 m s së 6 E 44% 44“, 5 — bà 5— E + 
3 50,000 Do. do. Deb Stock Re. 100 |4% | 49% „ | 105 —107 105 —107 106 
44,486 ‘Chelsea Electricity ОСЫ, SW. же зз b 4 „ 6 t4— 7 — 7 6i 
160,000: Do. do. Deb. Stock Вей... eo ee | Btook | 44% 44% 4% (9 —111 109 —111 z 
10,506 | City of London Eleotrio Li ting, Ord. 40,001—110.696 RENS 10 b * 5 * 6 96 11 — 12 11—12 L 
40,000 Do. 6 96 Cum. Pret., 1 to 40, x 10 6 4. 6 90 8 5, 1?à — 14 14 T 
400,000! Do. Б Deb. Stock, Вер, Чы at 115) all paid oe МО oe b ES 9 % б % 123 —127 123 —121 oe 
s 800,000 E Do. 4$ апа Deb. B Сога. all paid oe ee 100 44% 44% 4 "o 103 —105 108 —10⁵ | va 
40,000 Oounty of London Шен Licheing, Ота. 1—40,000 Үз 10 4 4+ % 9 — 2% 9—9 9 T 
82,000 Do. do. do. 6 Pret., 40,001—60 ose 10 8 o5 Uo | 6 o 12 — 123 12 — 1 12 | oe 
00,0001 ро. do. Deb. Bk. $a 44% . | 44°, 111 —114 114 —1H . 8 
250,000 | do. ind Deb. Stock oe ee ee ee Btock 4 % 44% | 44 о 104 —106 104 —106 105 | "> 
000 | Edmundson's Electric А „ „„ өө b 7 h 1% 51— 6 (1— 6 i pa 
89,000 L] 0. 6 Com. Pref. ee ae ee ee f 96 6 D bd fi-— е: 6à— 6 632 41 
91,000 Kensington and Kolgbiebeidge Е о: га 6 10 * iXX, | 12% 12 — 18 19 — 13 » 
186,000 do, Debenture Stock . Stock 4% | 4' | 4% 101 —1¢3 101 —103 T 
111.000 | London Electric Ваш лу Corporation, Lih ted, Ота. .. EM sa 8 Nil Nil 8% $1— 2 $91— 3. és 
6 0:0 Do. do. 6 96 Pret. 6 6% % 6 °% Fi— 5 5 T 
871,896 Do. do o. do, 4 % 1st Mort. Deb. Stock Red | Stook | 4 % о 4 ч 94 — 101 09 —101 
100,000 | Metropolitan Electrio Sapply, 1 to 100,000 Ma 10 1 10 * 171— 184 174— 1 184 18} 
16,121 Do. do. 95 Cum. Pret. 1— 71,106, 23 paid as 6 44's, 44%, 44% 53 — bi f 6 543 
20,000 Do. do, 1st Mort. Deb. Stock 2% v3 ae 49 44% 445, 109 —114 10+ —114 
«50,0001 Do. do. Mort. Deb. Stock Red  .. e. | Stock 33 8i 96 97 — 99 97 — 99 (9i 9e 
270,000 | Midland Electric Corporation, 44 X, 1st Mort. 90: 7 " xs 100 420 44'., 44°, 99 —101 99 —101 
. 10,862 | Notting Нш Kiecvrio Lighting x Me es 10 6 h 6 * 7 144— 163 144— 153 
69,000 Do. do. 496 1st Mort. Deb. КЕ vs .. | 100 4% 4 X, 4 * 100 —103 100 —102 А 
40,000 | S$, James’ and Pall Mail Electric Ligbt, ker 96 ae “x 6 144% 140% | 145% 1 l4 184— ‘4 144 T 
90,000 Do. do, do. t4 Deb. Pret. 90,081 to 40,080 6 7% «X 7 * 94 — 84— T 
150,000! Do. do. do. b. Stock Red .. | 100 84% A 83 98 — 100 98 —100 9} e 
13,000 Smithfl eld Markets Bleotrio m ee ee 6 ы 4 % | 4 % 94— 8} 9 = 8$ 0 oe 
50,000 Do. ' 49% Deb. Stock °з .. Stock ! 4% 14 79 — 88 ° 99 — 89 
65,000 | South London Electricity Bapply, Ord. Sa Ww wa b 12% 8 4+ 41 — Q S . 
100,000 | South Metropolitan Electric Light and Power (Ord. oe i» ae 1 Nil Nil Nil 1 1 s 
60,000 (Late Blackheath and Greemeich 3 & Pref. .. xs 1 Nil T% w 114— x 15 — 112 i 
100,000 Dist, E.L.Co.) 44% 1st Deb. Stock | 100 44% 44% 44% 105 —1 —108 
80,000 | Urban Electric Supply, Ord. y A 42 T 2s x 6 | b^ 5 % us. 4dhH-—-b d du gl oe 
80,000 Do, do. 5 & Cum. Pref. „ 5 5 % 5 % 1 Ба, = =t x. 
900,000 Do. do. 44% 1st Mort. Deb. Stock Red ds .. | 100 e ө» | 44°, | 105 —106 104 —106 10 T 
110,000 | Westminster Electric Supply, Ord. че. жа tee “cas 6 | 19% | 18% | 14% | 14—14 124— | 194 
98,151 Do. do. 6 96 Oum. Pret, ee ee ee ee 6 | 5 о; b о, | 5 0 | 6 gr be 6 — | st 
| | ! 


Shares not officially quoted :—Mackay Companies, ord., 11—41}. Pref. 15—75}. 
* Subject to Founders Shares. . 1 Unless other wise stated all shares are fully paid. 
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Fort. | Receipts for | No. Miles | | Fort- Receipts for | No. ! Miles 
Locality. night the ої 'Total to date. onen Locality. night the of ! Totaltodate. ' open, 
ended, fortnight. | wks. pen ended. fortnight. wks. 
i | 3 
"n 0 E 5 : Ti p ̃ ̃ p ̃ p p aa: 
| | | | | 
] | 
£ &` | £ : £* | М | 2 £+ ` £ £* M 
Aberdeen .. Apr. 22 2.251 — 187 47 | 61,876 + 5,360 Cardiff S .. Apr. 8 1,897 — 27 1 2323 — 514 
Ayr T oo» 15 446 — 88 48 13.631 + 635... 0. Carlisle i „ 22 370 — 7! 16 2418 — " 
Bath .. .. „ 19 10119 — 10,16 , 855 + 321 24 Chatham and Dist. „ 20 1,949 + 96:16 | 9,8 + I 98 +? 
Birkenhead . . „ 23 1999 -- H 4 3290 — 91 135 .. Colchester .. „„ 19 312. 88 f., 184 . 187 
Blackburn 7и (oa "OM NT 133 Cork .. ..  ..,| » 18 £94 — 2:15 ' 6,27 + 223 99 
Blackpool . „ 2 332 — 203 3 ! 1:98 — 1,166 th, Darlington .. „„ 16 | 968 TUE P 868 .. 4 
з —Fleetw'd: „ 22 768 + 178 16 8,547 — 47 Darwen si „ 72 498 70 3 726 — M 4% 
d — Tatham | " 6 904 — 403 | 23 3,152 % 7 Dover E P „ 15 561 — 83 | 15 2,529 | 171 3 i 
Bolton „ 28, 4180 + 516 4 6,700 + 115 46 |... Dublin са . „ 21 9,215 — 275. 70,675 651 48 + 
Bournemouth .. „ 19 1,985 — 828^ 24 2.666  .. 1015 Dundee " " „ 19 1.629 — 95. 
Bradford ba QUE 8: 8,932 - 873 1 ' 4,84 + H3 66 East Han . gy 22 1,648 + w: 8 : 9,452. А р 
Brighton... .. » 23 1.871 + M6 4 | 3293  .. 9 Glasgow e o» 22 19.7 549 | 464 670,563 494,975 i + | 
Bristol " .. p 21! 9,315 -. 487 ZEN - See PAGS, Gloucester | » 19 56 е d | 1 З ` 
| | | alia „ 5 1078 — 593 1 | 108 — 109 i 6n 
i D. I| Huddersfield „ 22 2,518 + 145 8 4,053 — E 
| ! | Hull .. e. m 22, 4,274 200 3 6,843 |— 161 18. 
Brit. Elec. Trac. Co. | | liford . бё. exu weld t 09 = 248 | 2 909 — 2c 
| | Ilkeston — ..  ..| „ 14 22 — 82,2 нас Ваар 
Airdrie .. .. Apr. М 990 + 6:15 2.889 + 1 Ipswich ; sl “зу. 2 815 - 93, 8 | 1,945 — 24 10 | 
Barnsley .. „„ H 814 — 60, ,, 2,251 — 15 | Isle of Thanet... „ 22 842 — 9 | 16 |, 4,406 — 196 .. :.. 
Barrow . „ 14 430 t Mj, 2,830 + 476 Kirkcaldy  .. » 19 409;— 88 „ TE 
Birmingham (City) „ 14 111468 | + 82 „ 80.857 + 4,383 t Lan'kshire Тут. Co. „, 20, 1,296 1— 62 16 10, % + 722 86 E 
Ваа ао „ 14 13.0 + 368 „ 2521 + 3,299 Leeds.. Е ..! «æ 26 | 10,918 |-- 391; 8 | 16,380 + 115 el * 
Devonport » Hj 97 — T", | 6,0 — 3ʃ8 | Leicester 3 „ 15 5,966 | .. 15 227,418 
Dudley Sto'rb' ge » 14 1.628 — 269 „ 11.344 BI Liverpool .. » 16 20,52 f 425 15 149,907 + 6,298 | L 
Gateshead.. „ Mi 1,781 4 , | 12,926 254 1L.C.C. ... 0.» C8, 18,405 + 1,635 | 1 | 15,943 + 2,394 LE 
Gravesend, N' fleet. » M 419 — M27, „ | 2,14, — 100 | Lowestoft .. eS. 15 247 — 93 2 | | 
Gr'w’k, Pt. Glsgw: ,, 14 1,268 + Ott) p 4,035 | + 1,169 | | Manchester.. Qt » 22 94,76 1,719 8 96,768 | + 16 xs 
Hartlepool x н 24 469 |— 06, 3.583 — M T Newcastle . e); „ 22 7.818 + 420 | Не m . T з 
Kidderminster „ H 199 — В | T 1,872 — 107 2. |. Newport  .. n| o 18 1072; 98; 2 ! 1107 |+ s K Д 
Merthyr .. „ Mi 6391 — 91 , 2.661 — 212 Oldham im Ps „ 16 2,987 ＋ 6989, 3 5,069 |+ 1061 $ 
Metropolitan. » 14 4.191. 1.119 „ 29,168 1 12, 0 ue Plyinouth Б 25 Me v | к A . ЕК 
Middleton.. | „ 14 602 -. 67 |" 4,011 | pp MER no riu Pontypridd .. ‚| pa 15 3'9 . 2 £70 | . Е z 
Oldham — Ashton! ,, 14 | 1,010 — 90 " 7.516 — 23 .. ,.. Portsmouth. ee „ 15 3,618 /—1,229 | 2 ' 3,618 — 1,999 m EE 
Peterborough .. „„ M 221 — 9d - 1.558 — 1711. Reading M РЕ „ 19^ 1,087 F 9 1,087! . A 05 
poole de eo.» M, 506 = 175 ” 9,370 | — ИН .. |a’ Rochdale . c1 o. 15 1'66 + 80 3 | 1,168 + 110 D 
Potteries .. „ 14 9.346 — 119 "| 24,375 x 420 „. scm Salford 1 60 „„ „% | 8,789 + 956 | 4 | 14,579 . 21 Ж P 
Rothesay а.н M, 40 H9 , T2 = oo’ Scarborough ый. у T 1470 14 95% E on 
Sheerness. = o 1417 1% + 28 0» I6 MB us О; | Sheffield 2.20 5 r9 9072 + 326 | 4 | 19918 — 170 10 
Southport etp He Б) — 5 M о ев 207 T Southampton » 19. 1.710 — 156 3 9,579 |— 245 
South Staffs. „ H 1,857 — DUE E 9,110 — 723 .. Southend-on-Sea . „ 19 525 — 2 3 744 — 120 a 24 
Swansea .. .. „ 14 938 151 „, 6,924 кВ. 2 Stockport .. „ 14 955 — 200 2 955 — 200 n 1 
Taunton .. e|» Hi 99 | = ” 621 — 97 .. vx {Sunderland .. 4, 23, 1,188 + 18, 8 3,715 So | | 
Tynemouth . »„ 14 371 — 1 „ 2. — 576 Tyneside .. — ... „„ 19 677 + 60 16 910 + JH [sd (E 
Weston-s-Mare .. „ 12 103 — 60 „ 105 p S i | .. | Warrington ie oic. 6 319 — 33 1 | 9 — ANO а +52 
W ао D. „ M Тт 153 | 5.122 * „9 West Hain „ 20 2270 + 825 3 Ba + 1,200 ' 
Worcester. ai dH 5 : 2 T | 110 + 115 . | Wolverhampton » 19 у + 330 3 , 19.3 | De T | 
nn. ^" H ` c ” ' == 5 . ee, à | | | 
Vorks. W ool. Dist. " 14 1,201 - 146 Ы; 8,132 a 690 . 66 ' , | | | 
' | | ; 
| i|. Cen. London Rly. | Apr. 22 19,977 — 158 16 113,842 + ?, 
| City & 8. Lon. Rly, , 23 5,234 — 198 17 49,686 |— 2,1 
«pans 180 1 Lucan Rly, 5721 938 + 5 16 4 19 + 
.. Apr. 22 proque. e Ss . Ө ZEE and City Ri „ 22 3.011 1,188 285,9 
parton-om Trent. „ 1 5.7 — п 3) 1,025 z Bi e. : L'pool Overh'd Rly. „ 93 3,008 — 239 | 16 25,092 ie 1805 
Bury. ~ Ж" б 9 | 531 ít 1 in T " ed tMersey Railway. » 15 1,630 + 72 15 23,874 * ' 
E Е | EE E n 
, Compared with the corresponding period ot 1904. t One week only. | pe is horse and other — 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MARCH, 1905. 


Oves: monthly return of electrical exports and imports ot the In comparing the individual items with the February returns, t 
United Kingdom showe a satisfactory increase in the case of the will be seen that the marked improvement during the present 
former, viz., £114,533, as compared with £98965 in the shorter month lies in exports and imports of electrical machinery, and that 


month of February ; this is also true of the imports, which are some while India remains our most prominent customer, our South 


£8000 in excess of last month; the re-exports, however, bave African Colonies, Japan, Ohina and New Zealand compete closely 


diminished by some £2,000. for second place. 
Owing to the small extent of the aphs эр and imports, The value of electrical macbinery imports so far this year shows 
these are entered as separate items below the tabulated returns; a falling cff, compared with 1904, the returns for the three months 


practically the whole of the former, it EN. be noted, is composed ending with March indicating a total of only £126,498, which con- 


of Marconi apparatus. trasts with £139,336 in the first quarter of 1904. 
Registered Exports of. КЁ and Irish Electrical Goods from the United Kingdom. 
4 | Lj | 2 8 | Os | i А 28 
828 382 & PE „ 8723 5 „ 24 
= РФ р, d 8 {р 2 „ 8 | ges! gb) pi 
, Country receiving exports and importing. | ЕЕЕ | $22 3853 2 ЕН! 52 | $3 i 2 apo! TES 2535 
| : — | B% $8 Ess | 3 3 38 „3 32 353 EE 
35 3 шр i gg Po iio 38 8 S8 
| а RR а а Ы" дё | | ae = 
£ | & | & | £ & | & ' E & £ | £, Æ 
Russis, Sweden, Norway and Denmark. 135 e 41 72 66 342. 270) .. 24 , 231, ua 
Germany ss ose eae eos 4 | 65 ME | 14  .. | 255 | . 78 3800 
Netherlands. 212 861 459, .. 20 120 82 10 122 
Java, Datch Borneo and Dutch Indies E 5 49 3 £ „„ E Se d 
Belgam, .. „ш . 50 $3| 24 2 77 1s 8. | 988. 
France и? 112 p] | 1,026 | 1,20 200 
Portugal, Madeira, and Portuguese Atria | 2 70 | 88 E 15 435 | s 1,604 203 | 
Spain and Oanary Isles ... Bus doo das di 48 es i 2692 | ... à "X 
Italy [11) eee 000 eve ese 68 ‚ eee . | 1,069 220 | 3 * 15 os | 
Austria- Hungary and Greece PN "T Же 9 | ii eo a 41 m is "s sus 2 
gyp IN чс e 1,07) 53) 110 10 50! 1183 59 211 .. 
ObinaandBiam .. ш  .. 1:89 27 270 34 208 $ " 141 
Japan i ae 975 | 482| .. + s. | 8484 .. | 1,850 324 
U.S. A., Philippines sud Caba 225 n aes 74 22 44 149 932 co B p "ON 
Mexico, Peru and ЧЕ 26 50 | .. | 60| .. н 790 
' Chili .. » eee eee tee 26 193 224 ae 75 95 22 see өө • 
| Brasil й TIME оо LP ss» 3 8 570 47 wed 1,096 27 13 143 x 
Argentine es 1,580 344 344 К 170 | 3,59 | 686| .. 52 1,000 
- Channel Isles, Gibraltar and мың n н 29€ 354 EP d 12 198 159 А " 
British West Atrica E 8 ibe 3 195 11 159 $ 10 s 148 9 Й 
Саре of Good Hope iss T i, бай | 1208 2, 461 «80 197 461, 4115 40 42 848 563 93 
Natal.. ' 74b 1,761. 779 | 819) 214 1,894 279. | 2826 | 4647 
Zanzibar, British East Atrica, » Manritio and Aden "| ^ 166 10 10 141 7 65 14 
India... з T . | 2,883 | 2612 | 3,365 871 721 | 3,647 559 141 492 515 6r 8 
Burmah 125 ves i "T bos T 22 à 51 115 Е 243 1 3 15 99 4 
Ceylon — .. x dej 1H 250 58 9 8 18 | 3 18 
Straits Settlements and Sarawak - ss .. 111 1538 202 16 201 76 2 | 97 10 34 
Hong Kong 00. o. 314 547 164 39 10 + 9; 114 
West Australia € TOP 8 се 203 296 26 3270 749 75,098 | | 05 
South Australia ww s! un 165 93 277 31 is 
Vitoria a OB 1,9477 68 1,599) .. 2,335 | 
New South Wales. a eee ee £3 471 289 112 174 | . 9L | 3,905.; 146 9 65 
Queensland .. Roo Gabe яй бы шь “ A мы bs | "aa IPM 
Tasmania... TA vis T M. x 57 314 ie in Р eae ЭИС | 
New Zealand я es 05e. . 1,343: 54 387 30 559 538 144 19 8 
Canada and Newfcundland " see 50 53 10 136 25 bom pue cd. ee ШО” 
British West Indies and British Guiara = 157 | = 19; 20 16; | 


$ 1 
33 — — oe өм = a —— -——— — 


4.843 98.7 6 3,883 292 10,899 8 169 | 1,864 


Total £ 15.273 16050 8,249. 3,04. 


— = pa — ———— ͤ ö WwW—v—v— — e - 


. Telegraph exports for month, Russia, £3,220 ; Natal, £11. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United саа 


United States eet eoe ов eee 10, 720 101 


— —V —— 


ра te — 


& | & { & & & | & 
Various countrirs, mainly as above. *. | 1,984 | 93 357 | 277 9.404 9 | 11 | 2,854 7 vss 
і | PUN I гы 
Registered Imports into the United Kingdom of Electrical Goods from all Counties. 
£ & | с . £ £ C & & & £ | E 
Russis, Sweden, SEEN EAE Denmark... *. |© 82 cas yi 2,438 201 . | 13,500 Y 
Germany: .. e . o» | 2314 | 2856 | 972 72 2022 . 2.793 578 90 788 2173 
Hollan qq „. | 5,047 1,445 | 4,945 70 | .. 9104 | ... | 7,266 d a 
Belgium ou ST T a | 8479 | 1333 | 153 85 24 | 11,168 49 | 1089 | 1,081 65 
France » b. cie. AE ai ie TOA Ss 550 168 620 | 2,360 | 1,938 | 1,808 1.622 
52 | 1,493 269 | 18,374 Vus 14 200 1, б 


_ Total, £ 37,026 | 6.408 | 6,722 | 2,018 | 913 46139 | 2.166 110367 15.20 3407 | 


— ͤ— 


Additional lero долна, electrical machinery, £20; Cape of Gcod Hope, telegraph material, £137. 


ToTAL EXPORTS: í | Toran Rza-ExPonTS: Тотлг, Imports: 
£114,513. | £8 462. £130,525. 


Norz.—The amounts appearing under the several headings ате classified according to the Customs returne. The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, thə lattor, doubtless, comsisting of similar 


materials to those appearing in adjacent columns, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


LOW-TENSION THERMAL OUT-OUTS. 
By ALFRED BoHmwanTz and W. Н. N. James. 
(Abstract of paper read at Manchester, March 14th, 1905.) 


Tux three types of circuit in which fases are employed are given 
below, together with the general order of magnitude of the currents 
to be dealt with :— | 


1. Distributor boards... ds .. 8 to 30 amperes 
2. House services and switchboards... 10 to 100 „ 
3. Motor services and section pillars 
on distribating mains ... .. 50 to 500 „ 


The current required to fuse a wire of circular cross-section of 
given material is dependent upon the following variables:— 

(1) Diameter; (2) time of current flow ; (3) length of fuse wire 
employed; (4) environment and, position of- fuse; (5) previous 
history of fuse wire. 

It will be seen that there may be an infinite number of fusing 
currents for any particular wire. The normal fusing current " for 
^ given wire, the length and environment of which are constant, 
may be defined as tbe minimum current required to fuse the wire 
in auch a time interval as ehall be necessary for the wire to have 
attained its maximum steady temperature. The ' normal carrying 
capacity " or “ rating” of a fuse wire may be defined as the maxi- 
mum current which the fuse is capable of carrying continuously 
without deterioration or undue heating. It should, in the author's 
view, ba taken as one-half of the normal fusing current for tinned 
copper wires. 

The first series of experiments undertaken by the authors was for 
the purpose of determining whether a law of the character с = a d^ 
connecting the fusing current (c) and the diameter (d) was true 
over any considerable range. In these experiments commercial 
tinned copper wires, fusing with currents from 1 to 100 amperes, 
were employed. These wires were supported horizontally, and 
were of such lengtbs that the fusing currents were independent of 
the cooling effect of the terminals. In each case the current was 
increased slowly, and the wire allowed to reach а steady tempera- 
ture before rupture took place. The authors' resulte for рше 
copper and tinned copper are practically coincident ; this is due to 
the amall quantity of tin employed in the coating. In common 
with wires of lead and tin and their alloys, aluminium wires, par- 
ticularly in the smaller diameters, are considerably affected as to 
their fusing current by the action of the atmosphere. A layer or 
skin of cxide or carbonate is formed of sufficient thickness and 
strength to hold up the metallic core of the wire when in а molten 
condition, Such wires break by the molten metal draining from 
the upper to the lower portion of the wire; the fusing current is, 
consequently, abnormal. With aluminium wire this ekin is par- 
ticularly tough, and has a large effect upon the fasing current. 

In the case of fuses enclosed in tubes packed with sand, chalk, 
asbestos, or other incombustible material, this offect is naturally 
intensified, as the molten wire is closely supported on all aides, 
and special means have to be adopted to overcome the difficulty 
thus introduced.  Preece's index of 1:5 does not fit the curves of 
experimental results; Preece states that his law gives values for c 
which are too low for small diameters, but we find that his values 
are also too high for the larger diameters. Determining the law 
for tinned copper over а large range (1 to 100 amperes), the best 
values of a and ö are contained in the formula, 


c — 1,435 d! *" (d in cm). 

The above law gives somewhat low values for wires of large 
diameter. The current range from 1 to 100 amperes was, therefore, 
divided into two parts, 1 to 10 amperes and 10 to 100 amperes, and 
the best law found for each case, with the following results: 

Range 1 to 10 amps. с = 821°3 d!» 
„ 10 0100, С = 1,768 d . 

The calculated and observed values are practically in agreement. 
For diameters in inches tbe law is expressed as follows for hori- 
zontal wires :— | 

Range 1 to 10 amps. с = 2,501 d! !*, 
„ 10 to 100 „ с = 6, 537 d! . 

The values of the index and constant necessary for use with 
various metals, with the diameters in inches and centimetres for 
wires in vertical or horizontal positions, with large and small 
terminale, and for certain standard lengthe, are given in tabular 
form in the appendix. mE M 

For copper wires the effect of being in a vertical position instead 
of a horizontal one is to decrease the fueing current by 5 or 6 per 
cent. This is best expressed in the formula by keeping the index 
constant and altering the constant. 

The effect of shortening the fuse wire is to increase the index 
and the constant. 

A number of experiments were made with tinned copper wires to 
cetermine the relation between fusing current (c) and length (2), and 


on plotting fusing currents as ordinates and 5 as abscissw, a 
straight line over a considerable range was obtained. This corre- 
sponds to a law of the form C = м + 7 where м and н аге 


constants depending on the diameter, and / is tbe length of wire 
employed. 


It was found that M = P c, and N = d, where P and q are 
oonstante for а given material with terminals of а definite mau and 
independent of the diameter of the wire. 

C^ = normal fusing current for wires sufficiently long to be 
. independent of the cooling effect of tbe terminals. 

с: = fusing current for а wire of length J cm. 

Tbe mean values for tinned copper are as follows:—r = ‘864, 
о = 19,000; so that the fusing current c, for a length of / cm. of 
tinned copper wire may be obtained from the formula 


19.000 d? 
l , 
Cn being the normal fusing current as previously defined. 
For lead 
| c, = "819 c, + % 4, 


о = '864 Cn + 


The effect of the length of wire employed and the mass of the 
terminals is much greater in the case of lead than in the case of 
copper, owing to the increased cross-sectional ares required fora 
given current-carrying capacity ; the radiating surface directly 
proportional to d, while the surface available for the conduction cf 
heat slong the wire is proportional to d’. 

With copper wires with fusing currents up to 10 amperes and 
lengths of 2 in, and upwards the effect of terminals may be 
neglected. 

With copper strip the fusing current is proportional to tbe 
breadth, with a constant thickness. | 

A law of the character с = ab (t + k) obtains, where c = fusing 
current, b = breadth, / = thickness. With a length of 51 inches, 
and the breadth and thickness in inches, the strip being vertical, 


с = 40,550 b (t + 00355). 
In centimetre measure 
с = 6,280 b (t + ‘009). 


' The effect of position is more marked in the case of strips than ia 
the case of wirer, the decrease in fusing current due to verticd 
position vice a horizontal position being about 10 per cent. for 
stripa. ‚ 

' The fusing current for vertical lead strips is given by the following 
equation :— 

c = 2,060 {7* (6 + 016); b and t in inches. 


The range of experiments from which thia law was deduced was м 
follows :—Thickness 0055 іп. to 055 in. Breadth 08 in, to '4 in. 
Fusing currente 4 amperes to 100 amperes. А 

This formula can be relied on to within 3 per cent. with good 
commercial lead. An analysis of the sample used gave 995. per 
cent. of lead. | 

In centimetre measure, с = 407 f. (b + 04). 

A series of experiments was carried out with a No. 33 s.v.6. 
tinned copper wire, free in air from terminal to terminal. Th: 
wire was placed along the axis of s tube, which extended tbe whole 
length of the wire, the ends of the tube being left open. Tubes of 
glass and of brass were employed, with internal diameters var ing 
from 0'4 to 2:6 cms., the tubes being arranged vertically and als) 
horizontally. In each case there was a certain size of tabe for 
which the fusing current was a minimum, any departure frem this 
size of tube with the size of wire employed producing an increas, 
in the fusing current. 

Tin is the most economical metal to use in respect of power 
expended ; then come silver, aluminium (with spring attachment), 
copper and aluminium (without spring) in the order named. 

It would seem desirable to run copper fuses at 50 per cent of 
their normal fusing current rather than at а higher rate. The 
temperature attained under normal load will then be moderate, and 
oxidation will be slight. On the other hand, fuses rated to blow 
with an excess current of 50 per cent. of their normal carrying 
capacity get far too hot, and oxidise to such an extent as to requie 
frequent inspection and renewal. 

The authors’ experiments on copper fuses show that in general an 
average drop of 0°15 volt may be reckoned on, per fuse way at full 
load. In an ordinary house installation we may assume that the 
current for any particular lamp will have to pass through three 
double-pole fuses on its journey from the supply company’s mains 
the lamp in question; the total pressure drop ia the foses wil 
therefore be 3 x 2 x 0'15 = 0°90 volt—a drop which certaialy 
should not be neglected when considering the total drop in volts ін 
the circuit. Fuses immersed in oil have a large drop in volta in 
them on account of the high current density at which they m0 
run. The oil in such cases gets extremely hot, and, in tle 
anthors' opinion, no cut-out in which the fuse wire itself isin contact 
with or immersed in oil before fusion has taken place, should be 
permitted. А 

Generally speaking, the capacity of the circuit for overload is сог 
siderably in excess of the overload capacity of the fuse whica 
protects it; there are cases, however, which require special treatment. 
Arc lamps, for instance, are difficult to deal with. 

With regard to motors, the matter is somewhat simpler; the fn 
should be set for 100 per cent. excess over the normal working fu 
load current; it will then be able to stand the variations in 
current likely to occur and to protect the leads from over beating. i 

Fig. 1 shows the relation between the percentage overload m 
the time taken to fuse the wire from a cold state for tinned copper 
wires, with normal fusing currents varying from 5 to 54 ampero: 
and а length of 43 in. | i 

Fig. 2 gives a comparison between tbe overload capaci!y 
of wires of silver, copper, aluminium, and tin. Experiments 8 
made with tinned copper wires, No. 22 8. w. a., with s поте 
fusing current of 49:8 amperes, arranged horizontaliy 2 in. #4. 
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Two wires in parallel fused at 45 smperes each, and three or more 
at about 43 amperes each. | 

It willbe noticed that tin is the most sluggish, and copper and 
silver are the quickest in action—the two latter being practically 
equal, 

Fig. 3 shows the effect of excessive overloads—up to 2,000 per 
cent.—on tin wires. 

Experiments were made to determine the effect of twists, cuts, 
kinks, aud blows on fuse wires of copper and lead. The effect is 
remarkably small, particularly in the case of lead wire. The same 
also applies to tin. | 

Copper wires attain а red heat with about 75 per cent. of their 
normal fusing current, and although oxidation commenoes at rather 
a lower temperature than this, it does not proceed rapidly unless 
red heat is attained. Thie severe oxidation at high overload will 
cause the fuse to act in a fairly short time if more than 60 per cent. 
in excess of the rated carrying capacity is used continuously. 
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Fic ].— Moderate overloads on tinned copper wires, the overload 
being taken as excess over the normal fusiog current. 


A, Normal fusing current of wire 5:45 amps. No. 38 s.w.a. 
' 106 ampe. No. 33 8.w.a. 
54'0 атре. No. 21 8. w. d. 


B, » 1 n 
с, » a |» 


Experiments on the effect of alternating currents on fuse wires, 
carried out by Jackson and Ochsner, show no appreciable change. 

Although a fuse may operate quite successfully on a circuit with 
100 per cent. excess current, it bas in practice to face the severe 
conditions of a short circuit. 

A tioned copper fuse melting with a current about 20 per cent. 
in excess of its normal fusing current exhibits a greater tendency to 
arc than when melting under a current of four or five times this 
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Fig. 2.—Behaviour of wires of various materials on moderate 
overloads, the overload being taken as excess over the normal fusing 
current (10 ampa.). 

a, Tin; 5, Aluminium, with spring attachment ; c, Copper and 

gilver. 


Strength. Mr. H. A. Ratcliffe, of the testing department of the 
Manchester Corporation Electricity Worke, has found that numbers 
of fuse fittings, which have successfully withstood a so-called short- 
circuit test with a current limited to seven or eight times the normal 
fusing current, were entirely destroyed on a direct short circuit. 
The fuse wire employed in these cases was tin, which, on fusing, is 
far more favourable to the formation of ап arc than is copper. He 
has also found that on short-circuiting a 50-ampere fase with an 
800-ampere circuit-breaker in the circuit, the breaker has been 


opened. Oélschlager has recently measured, by means of the 
oscillograph, the curreut, pressure rise, and time of fasion on short 
circuit in a Siemens-Schuckert cartridge fuse with a normal fasiag 
current of 40 amperes. The circuit voltage was 110 D.C. ; capacity 
of generators, 1,000 Kw. 

The resistance of the fuse wire when hot was found to be 
0:017 ohm. Оа a short circuit, the maximum current would be 
6,5С0 amperes. As a matter of fact, the current was found to be 
only 850 amperes. This is due to the natural self-induction of the 
circuit and the consequent relatively slow growth of the current ; 


. fusion took place long before the current could reach its theoretical 


maximum value. Just before the melting of the wire the pressure 
rose to about 25 volts. At the moment of melting an enormous rise 
of pressure suddenly took place, the total voltage being about 800. 
The actual breaking of the circuit took place in 0°00015 second, 
the self-iuduction of the circuit being of the order of 10-* henry. 
Curves of the same character were obtained with a battery. 

It is common practice. to increase the length of break with the 
normal carrying capacity of the wire. Inthe opinion of the authore, 
the normal fusing current in copper fuses should not exceed 100 
amperes per wire. Fuses for larger currents should be made up of 
several wires in parallel, spaced about 4 in. apart. The effectual 
suppression of the arc in some circumstances calls for the proximity 
of masses of cold material, such as porcelain, or the passage of the 
wire through asbestos or other incombustible material. If the wire 
is in contact with any such bodies for a part or the whole of its 
length, its fusing current will be affected to a greater or les; 
extent. l 

The authors find, however, for pressures up to 220 volts, tinned 
copper wires in porcelain clip holders in which the wire is free in 
air for a length of 24 in. between the terminals are quite satisfactory 
on a dead short circuit. For distribution boards the spacing should 
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Fig. 3.—Excessive overloads on tin wires. 
A, Normal fusing current of wire, 44 amps. No. 12 8. w. G. 
21 amps. No. 168 wG 


B, | n n » 


be rather mora liberal than is at present customary, and the fusss 
should be screened from one another by septa of incombustible 
material. Wherever possible the contacts and terminals should be 
ecreeued from the action of the arc. 

The arc is much more persistent with lead and tin than with 
copper, во much so that fuse fittings that will stand a direct short 
circuit with copper wire may be destroyed when used with tin or 
alloy wires. : 

The cooling effect of the terminals is considerably greater in the 


case of lead and tin than in that of copper. These metals also be- 


come very brittle at а temperature slightly below their fusing point, 
апа they are liable to severe oxidation. 

Silver is very suitable for use when enclosed, and is used very 
largely in Germany. Silver wires act more promptly than wites of 
lead or tin. 

The authors strongly favour the use of tinned copper. It is easy 
to handle in sizes down to No. 38 s.w.c., which would be used to 
protect a 3-ampere circuit. It does not oxidise perceptibly when 
carrying 50 per cent. of its normal fasing current. With properly 
designed holders and fuse boxes, in which all inflammable material 
is entirely excluded from the sphere of action of the wire, the fire 
riek is practically nil. 

Fuses should be easily removable for inspection and renewal, and 
be capable of being quickly replaced on a live circuit without 
shock or injury to the operator. This necessitates the fuse wire 
beiog mounted in a removable holder of insulating and incom- 
bustible material. Fase wires increase considerably in length 
before fusion takes place, and їп consequence they may come into 
contact with the holder. Where the enclosing tube is of vulcanised 
flore а contact with the wire will lead to charring and possible 
firing on overloads. Semi-enclosed fuses should have the holders 
so constructed that any deposit of metal vapour or oxide upon 
them, due to the blowing of the fuse, can be easily removed. Short 
lengths of loosely-woven asbestos tubing, which can be slipped over 
the wires, and which fit them freely, give excellent results for the 
larger-sised tinned copper wires, damping out the arc and limiting 
the scattering of the molten metal; allowance, however, must be 
made for the effect on the fusing current. 

In enclosed or cartridge fuses the wire is surrounded by a tubular 
sheath with closed ends; the tubes are usually loosely packed with 
an incombustible filling. In the packed fuse the molten wire 
receives a considerable amount of support from the filling material, 
and may retain its continuity until it is volatilised. With a short 
length of the wire passing through а central air chamber, the wire 
has a better chance of rupturing. 


708 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,491, Арап, 28, 1008. 


The Germans have developed very complete systems of cartridge 
fuses in which emery or French chalk is used as filling, and porce- 
lain as the jacket material. These fuses are extremely compact, and are 
non interchangeable, both for voltage and current carrying capacity. 

With enclosed fuses of all kinds it is necessary to have an indi- 
cator to show whether the fuse has blown or not. 


All fase holders should be marked with their normal carrying 


capacity in amperes (50 per cent. of the normal fusing current), the 
voltage of the circuit for which they are intended and the gauge of 
the wire employed. 

The length of clear bresk or the minimum distance from metal to 
metal of the terminals should not be less than 23 in. for cirsuits up 
to 220 volte, with open fuses up to 20 amperes, with an additional 
$ in. for every 15 amperes up to 110 amperes. 

With open fuses in metal boxes the break should be at least 44 in. 
For house and motor services the enclosed fuse seems to offer con- 
siderable advantages over other types where large currents are 
required, and with pressures up to 400 volta, their chief drawback at 
present being the difficulty and cost of refilling the cartridges. 

The ratio between the current necessary to bring a given wire to 
red heat (ia diffused daylight) and its norm il fasing current, was 
found to be constant, bei2g equal to 75 for tinned copper wires of 
such length as to be independent of the cooling of the terminals. 

Open type fuses in which tinned copper wire is employed, should 
be tested for normal fusing current in the following way :—The 
wire in its holder should be screened from draughts, and the 
current raised until the first app a ance of redness at the centre of 
the wire is observed in diffased daylight, this is the “red heat 
current," and should be noted. The wire sbould be brought up to 
redness fairly rapidly—say, in half a minute, The current should 
then be gradually and regularly increased, allowing ample time for 
tbe wires to attain a steady temperature. 

For semi-enclosed aud enclosed fuses the time interval necessary 
to briog them up to a given temperature will depend upon the 
environment of the wire, and should be ascertained by experiment. 

Bhort circuit tests on fuses should be made ав far as possible under 
actual working conditions and with a voltage 10 per cent. in exoess 
of the circuit voltage for which the fuse is intended. | 

In no case should the short circuit current be arranged for less 
than 400 amperes. 

Wherever possible, facilities should be given at the central station 
or one of fhe sub-atations serving the district for the testing of types 
of fosrs proposed for consumers premises. 

House service fuses should be tested with the box covers in position. 

Fuses should also be tested for arcing with currents slightly in 
excess of their norms! fusing current. 

The fose is an extremely simple devioe, and it is perhaps due to 
this fact that it bas not been treated with the necessary care. All 
experiments with fuses should be carried out with the greatest care 
it accurate results are to be obtained, and the same care should be 
exercised in their design and installation. | 


APPENDIX, 
TABLE OF Constants for use with the authore' formula c = ad” 
for determining the faeing current of wire. Wires free іп air from 
terminal to terminal in all cases. 


Range Range of Constant. 
T'articulars of fuse. - on fusing Index. | ^ СТ quete 
S. W. currents. Cm | Inches. 

Oo % 8 
Tinned copper: — | 

2 in. and upwards, » 

hotizon'al 471033 1 to 10 |1195 | 8213 2501 
6 in. aad upwards, : 

boriz.ntal . 33 6218 10 to 100 1403 | 1768 | 6,537 
2 in and upwards, | 

vertical... — ... 47 to 33 | 11,10 1195 775 | 2,360 
6 in. and upwards, | | 

verli :а] ... .. 38 to 18 10 to 100 1403 1,650 6,220 
4 in,  horizonta i | | 

with large ter- ! ä 

minals ... . . 33 to 18 | 10 to 100 1:586 , 2,98) 13,100 
D.tto, vertical . . 33 to 18 |10to 100 1586 2.844 | 12,470 
14 in., horiz ntal, | | 

with small ter- | | 

minalB ... .. 47 to 33 1 to 10 1264 1.178 3,828 
Ditto, verti-al 47 to 33 1 to 10 | 1264 1,112 3,611 
Ditto, large ter- | i 

min ls .. 47 to 3] 1 to 10 134 1,690 5.89) 
1 in, loiz ntal, ` | 

with amal} ter- | | 

minale ... 47 to 33 14010 102 1.567 5,360 
Ditto, vertical 47 t-o 33 1 to 10 | 132 : 1,460 | 5,060 
Tin:—3 in. and up- | | | 

warde, boriz ntal 43 to 20 1 to 10 1'131 1466 | 4206 
Ditto, 6 in. and up- | | | 

wards, Lorizontal 20 to 7 | 10 to 80 132 239:3 819 
Bilver:—5 in. and 

upwards, hori- | 

z nta .. 35 to 18 7 to 70 |287 967 3,210 
Aluminium :—4 in. 

and upwards, | 

horizontal 42 to 22 | 3 to 45 '1:461 | 2,188 8,539 
Ditto for critical | | 

cu rente, with 


eprir g attechment 42 to 20 | 2 to 30 1271 | 640 
н | 


 Driscossrox. 


The Cuateman thought a number of points had been brought out 
on which the majority were in complete ignorance. The fact tha: 
a law like that of Bir Wm. Preece had been shown to have an error 
of 19 per cent. showed the necessity of a paper on (ће subject —— 

Mr. Anpaews said that there was no doubt that fases wore the 
most unreliable things they had to deal with. He mentioned s 
case where a transformer was supplied off branch mains fitted with 
a 70 ampere fuse. A fault ocourred on the transformer after 
working a short time, aad although the main fuse (250 amperes) 
blew, the 70 ampere fuse remained intact. The explanation, he 
thought, was that the main fase, which had been working some time, 
had become warm, whereas the 70-ampere fuse was comparatively 
cold, the extra rush of current being suffisient to melt the main 
fose before the small one. Не thought the uarelisbility of fuses on 
А.С circu.ts was due to the loosening of the lock nute, It was 
practically impossible to use fuses on arc lamp circuits; the best 
thing was to put in a fairly big fuse, and inspect the lamps at 
short intervals. He was very much surprised that the effect of 
mechanical injury was not more marked, especially where the wire 
was almost cut in two. 

Mr. Cowan said that not only the carrying capacity, but als) the 
thermal capacity, had to be considered. When a fase was cold it 
would do its work all right, but after working five or six hoars it 
was clearly useless to protect motors and generators. Не would 
have liked to hear something about “ shunted fases,” which were now 
coming into use. He would like to know the critical temperature 

at which a fuse could ba run without danger of oxidisation. 
Lately he had tested a 40-ampere fuse in series with a 1,0)0-ampere 
. the oircuit · breaker opened but the fuse did not 
ow. 

Mr. Совмлок said he thought there were fewer factors of nare- 
liability in the open type fase than in the closed type. He did not 
think that 100 per cent. excess current shouli be allowed on all 
circuits, but one objection to a less parcentage was that o! lost 
watts. Automatic circuit-breakers would open nearer the mark, 
although they sometimes stuck; but where а fuse coald be relied on 
to 5) per cent. or 60 per cent. it was to be preferred to а circuit- 
breaker. 

Mr. Влаов considered that before long, circuit breakers would 
replace foses. Fuses of the damper type for 220 volts need not be 
23 in. in length. In а fase of that type the mass of molten metal 
was small which was a feature of safety. He hoped that 
manufacturers would not Ъз compelled to make fusee non-inter- 
changeable. | . 

Prof. BcHwanTz. in replying, said the paper had entailed a very 
large amount of work. He hoped that it would be of service during 
the next few years. He thought Mr. Andrews had indicated the 
right source of trouble with fuses on a c. circaite. The authors sug- 
gested that the current through a fuse should be limited to 100 
amperes, and if a larger siz3 were nevessary there should be а 
number of wires in parallel. He could not understand why people 
wanted to use fuses in oil on D.o. cirouite, 10 for use ia collieries, 
it wonld be batter to break in porcelain. He di 1 not thiika fuse 
would ever be produced to protect a machine from mechanical 
injary due to а sudden rash of current. With regard to shunted 
fuses, be thonght there was somethiog in them, particularly in 
breakiog large currents on high voltages. The anreliability of fuses 
was dae to three or foar things acting together, of which Preece i 
law was one. He thought that the enclosed type of fuse would 
come more iuto use as time went on. 


ANNUAL MEETING. 


THe annual meeting of the Manchester Section was held on 
Tuesday evening the 11th inst. in the University, Manchester. Toe 
chairman (Mr. C. D. Taite) presided. The secretary in presenting 
bis report, said that 10 meetings had been held during the session. 
at which there had been an average attendance of 180, against 187 
during last year. The present membership of the Section was as 
follows: — Members, 81; Associate Members, 211; Associates, 166; 
and 306 Students, making а to‘al of 764. The chairman submitted 
a resolution from the committee to the effect that in future bfore 
any gentleman was nomivated for membership of committee, he 
mut have expressed his willingaess to stand and be nominated by 
at least six members, also in the case of nominations for the 
position of chairmao, vice-chairman, or honorary secretary by 10 
members. | 

The CHAInMaN pr „and Mr. L. Axpzrws seconded, а vote 
of thanks to the Council of the Uaiversity, and Prof. Schuster, for 
the use of the room for holding the meetings. 

Mr. S. L. PEARCE propored a hearty and sincere vote of thanks to 
Mr. Taite for his services as chairman during the past session. He 
thought it had been one of the most successful sessions they had 
had, and he felt that the meetings could not have been better con- 
ducted than by Mr. Taite. 

Mr. E. W. Cowan seconded the proposition, which wat carried 
unanimouely. 

, Mr. Taira, in replying, thanked the meeting for their kind resla- 
tion, and said it bad been a great pleasure to preside at the meet 
ings, and he felt it an honour to be President of a section numbering 
about 800 engineers. | 

Mr. T. L. MILLER proposed a vote of thanks to the honorary sec 
retary (Mr. P. A. Ramage). As опе who had beld a similar position, 
oe соза heartily appreciate the manner in which he bad given his 

ices. 

Dr. Bowman, in seconding the proposal, said that the way in 
which Mr. Ramage had done bis work vis eminently satisfactory to 
all concerned, 
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The resolution having been carried by the meeting, Mr. Ramaay 
thanked the members for their appreciation of his services. He 
added that the membership of the section had increased enc mously 
during the time be had filled the post. 

The following officers were: elected for next session :—Chairman, 
Mr. В. L. Pearce; vice-chairman, Mr. T. L. Miller; honorary secretary, 
Mr. P. A. Ramage. | 

Mr, Julius Frith then read a paper on Labour-Saving Formula 
in the Design of p.c. Dynamos.“ | 


THE BEST MEANS OF PROTECTING 
CABLES. 


AN interesting dircussion bas been taking place at the recent 
meetings of the London Section of the Electrical Contractors 
Association, and is, we understand, still to be contiaued. 

At the meeting held on March 10tb, Mr. Suter referred to the 
ecrewed barrel system as an ideal protection, but for many classes 
of work the cost was prohibitive. He advocated, therefore, what 
amounts practically to a return to the very earliest method of 
running cables—na mely, to have no protection whatever beyond the 
atual insulation on the cables. At the last meeting he exhibited 
samples of bare wires on which blocks of various kinde of cement 
had been moulded and dried, and showed that with a 500-volt test- 
iog set the insulation resistaace in some of the samples was very 
high, the highest being found with roman cement and plaster of 
paris. S me other samples showed a much lower insulation resist- 
ance.. He considered, therefore, that what was required was that 
the cable-makers should provide an insulating material for the 
conductors which would withstand the action of plaster of parisand 
the various kinds of cement used in buildings, and at the eame time 
protect the copper conductor from corrosive action. 

Most of the speakers who followed, including Messrs. Brightwell, 


Middleton and Robinson, favoured thè draw-in tube system, many. 


of them deeming as unsuitable a system in which the tubes were 
threaded on to the wires. | 

Mr. Phipps, on the other hand, thought that the suggestion to run 
the insulated cable only without protection was better than the 
tube system, if the insurance companies could be got to agree to it. 

Mr. Rawlings described the tinned tube system that has been 
specified for some time by Messrs. Handcock & Dykes. Toe speaker 
claimed to have got very satisfactory results with this system on 
installations which bis firm bad carried out. 

At the sdjourned discas ion held on April 14tb, several visitors 
were present by invitation, including Mr. Human of the Guardian 
Fire Office, together with representatives of the cable and conduit 
companies, and also several consulting engineers, inclu ling Messrs. 
Hawtayne, Dykes, and Broadbent. 

The discussion on this night was confined chiefly to wiring in 


buildiugs under construction, that is to вау, in skeleton buildings; 


and whilst the general feeling. of tbe speakers was in favour ofa 
tube system, most of them agreed that it was difficult to prevent 
trouble arising from condensation. 

Mr. Human, from the fire insuranoe point of view, preferred 
tubing. because there was less risk of fire in the event of а fault 
developing, although, he added, he was very sceptical of the usual 
newspaper statements attributing fires to electrical causes. Ia his 
experience electrical fires were very rare indeed. He considered 
that all tabe systems should be provided with outlets or siphons to 
draw off the water wbich almost necessarily collected in the pipes. 

Mr. Hawtayne also considered draw-in tube systems to be the 
best for this class of work, that is, for buried work ; and for exposed 
work he thought the Continental system the least unsightly, that is, 
the system of running twin flexible wires on the walls or ceilings, 
fixing them up by insulated eyelets. 

Mr. Broadbent thougat that for а buried system s»me mechanical 
protection in the form of pipiog was essential. He said ho thought 
it was almost impossible t» get rid of condensation in a system of 
this kind because, no matter how well the jointe in the pipes them- 
selves might be made, openings occurred at all switchboxes, distri- 
boting and sub-distribation boxes, &., through waich moist air 
couli be drawn. This trouble, he thought, could only be prevented 
by excluding air altogether, which meant practically a solid system. 
For exposed piping work he preferred to bave a clear air space АП 
round the pipes so as to prevent the chilling and resulting condensa- 
tion which took place when pipes were laid directly on masonry. 

Mr. Dykes naturally preferred the system which his firm had 
developed, of tinned brass tubing of which several samp'es were 
shown. Не had had very little trouble with this system, and found 
that installations tested out well after having been erected for many 
years 
screwed barrel system. 

Оле or two speakers, incladiag Mr. Johnson and Mr. Leopard 
Tate, tp ke of the damage to cables which resulted from drawing 
them into pipes, in some cases the insulation its If being damaged, 
and in others the wires were ruptured inside the insulation owing to 
the s:rain pat upon them in dragging tbem through bends. Part of 
this damage is caused owing to the twis ing and uitwis ing of the 
cables consequent upon drawing the wire off coils. Thes? sp-akers, 
therefore, thought іс would be pref:rable to thread the tubes on the 
wires connecliog them together by means of running sockets in 
every савз. 

Mr. Tate considered that for cheap classes of work, such as resi- 
deotial flats which were wired in course of construction, the mixed 
pystem, namely, casing under the floors and piping down the walls, 


The price, he said, worked out to about the ваше as the 


was both good and cheap. He had wired many thousands of lights 
on this-system on about 9s. a point, exclusive of fittings, which price 
gave a margin of abou: 1s. 61. a point profit. 

Mr, Rawlings aleo had leanings towards the mixed system for 
ordinary house work using compo-tabes splayed ouf into the 
casiugs and boxes. | | 

Some samples of plaster casings were shown by Mr. Clark, who 
olaimed that they were worked as easily as wood casing, and per- 
mitted of the wires being sunk ínto tae plaster work without 
detriment. 

The Chairman, Mr. Barry, ia summing up tha proceedings, 
referred ito the unfairnes: to electrical contractors of making them 
responsible for a period of over 12 months for installations, as 
breakdowns occurred, due £o no fault of their own, namely, to the 
rotting away of the pipe systems laid ia cement or plaster. He 
criticiaed the so-called drawing-in systems, one of the merits of 
which was supposed to be that you could draw out any damaged 
wire. This, he said, was generally impossible, if the wires were 
rotted inside or any of them had arcod over or fused. After al, 
he said the best system to adopt depended largely upon the con- 


` ditions, and the common sense of the contractor would hava to ba 


used in the future as it bad b3en in the past. 

As already mentioned, the discuesion is to be again continued, as 
it was felt that there was still much to be said for and agaiast the 
various systems in use. The general impression one gathered was, 
that although the drawing-in tube system appeared to be the 
popular system at present, yet wood casing still possessed many 


` good points, and many of the installations put dowa from 10 to 15 


years ago on the wood casiog system were as good to-day as oa the 
day they were put up, whereas there were very few tube systems 
which would stand this length of time. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


A SLIGHT ]uPROVRMENT IN THB FINANCIAL RESULTS. 


Tus policy of amalgamation, or exticction, of some of the large 
works continues to bs pursued in Germany. Among the latest pro- 
jects may be mentioned the decision of the shareholders in the 
Helios Electricity Oo. to liquidate the concern, the manufacturing 
departments of which are reported to have been acquired—for the 
sole purpose of shutting down—on joint account by the Borlin, 
Allgemeine Co. and the Siemens-Schuckert Works Co. The closing 
of the works will naturally remove a competitor from the path of 
the two large groups in question. Another proposal is, as alrea ly 
mentioned in this journal, the contemplated fusion of the Lahmeyer 
Co. with the Felt n & Guilleaume Co. of Mulheim. 

In Belgium the Union Electrique, which is a b:anch of the Восіс:6 
Géaérale Belge d' Eatteprises Electriques, has amalgamated with 
the Belgiau branch of tbe Berlin Allgemeine C». under the title of 
the A E. J Uaion Electrique. The capital has for this purpose been 
increased to £80,900, and- the consolidation follows as a natural 
sequence to the Ju don of the parent companies in Germany. In 
addition to this, the Berlin Allgemeine Co. has formed an A. K. d. 
Roumanian Electricity Co, with a sbare capital о! £50,000, to 
promote its interests ia that part of the Balkans. 


GERMaN UNDERTAKINGS. 


The Berlin Co. for Electrical Baterprites, which is purely an 
investment undertaking, had a more satisfactory period in 1904 than 
ia the preceding 12 months o» the ssme amount of share capital, 
namely, £1,500,000, apart from a bonded debt of £1,750,000. The 
g гова profits reached а ttal of £195,310 as comp red with £153,348 
ia 1903. Ofthe former sum the reslisation of securities yielded no 
lew thao £144,650 as against £29,950 in 1903, whereas the income 
derived from dividends, interest payments and sundry sources only 
produced £50,690 as against £123,350 in 1903. The actounts show 
net profits of £113,400 as contrasted with £61,000, and a dividend 
is proposed at the rate of 6 per cent. as against 3 per cent. in 1903, 
апа nothing in the preceding 12 months. Та the report of the 
directors it is stated that the whole of the pref зтепсз shares held in 
the Anglo-Argentine Tramways Co. have been sold, together with 
a portion of the ordinary shares in the same company; and other 
sales include blocks of shares in various tramway companies, in 
Gans & Co., the Belgian General Co. for Electrical Enterprises, and 
the Thomeon-Houston Mediterranean Co. On the other hand. the 
investments have been increased in the German Transmarine Elec- 
tricity Co., tbe Berliner Telephone Works Co., the A.E.G.-Union 
Electricity Co., of Vienna, and the Naples Provincial Tramways 
Co. Among the company's investments the report cites a holding 
of £37,820 іо tbe British Th»mson-H »uston Oo., aud 16,461 ordinary 
shares and £44,750 “ participation in the А iglo-A':gentine Tram- 
ways Co. : | 

The accounts of the Bergmann Electricity Works Oo., of Berlin, 
indica'e a slight improvement for 1904 over the highly satisfactory 
results which were attained in the precading year. According to 
the directors’ repurt, the company’s workshops were extraordinarily 
well employed during the whole of last year. Та the second half 
the manufacture of glow lamps was commenced, and it was soon 
possible to increase the production beyond the original estimate. 
The coastruction of high-speed dynamos was also undertaken, but 
in order to obtain satisfactory results from this branch, it has been 
found necessary to offer turbines in conjunction with the generators, 
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and the company has, therefore, secured an exclusive license for 
Germany. and other countries for the construction of turbines on the 
Rateau system, which work is to be commenced in the courte of the 
present year. After writing off £41,000 for depreciation, the 
accounts show net profits amounting to £97,640, as against £89,920 
in 1903, and a dividend has been declared at the rate of 18 per 
cont., as compared with 17 per cent. in 1903. The capital 
participating in the distribution is £425,000, but a further issue of 
£75,000 bas been made this year for the purpose of providing 
additional working fands. The prospects in all departments for 
the current year are described as favourable, the manufactures 
invoiced, and the orders received having already exceeded those of 
tbe corresponding period of 1901 by 30 per cent. 

The shareholders in the South German Cable Works Co., of Maun- 
heim, at the recent general meeting, approved the direotors' pro- 
posal to pay a dividend of 5 per cent. on £120,000 for 1904 as 
compared with 4 per cent. in the previous year. In reply to ques- 
tione, it was officially stated that the current year woald, pre- 
sumably, not be so favourable as 1904, but the prospect existed that 
an improved demand Jater on in the year might afford compensa- 
fion. The accounts for 1904 show net profits of £15,868, as com- 
pared with £11,510 in the preceding year, and £6,000 of the former 
sum has been written off for additional depreciation. The report 
states that the market conditions later in the year became more 
difficult owing to the increase in the prices of raw materials, and 
particularly in the case of copper and rubber, but the prices of 
manafactures did not advance in a similar manner. 


The report for 1904 of the Accumulator and Electricity Works - 


(late W. A. Boese) Co., of Berlin, represents the third year of 
unprofitable trading, which was preceded' by a dividend of 4 per 
cent. іп 1901 and 11 per cent. each in 1900 and 1899. It is pointed 
out that the absorption of a number of accumulator firms has now 
turned the competition in stationary batteries into a regular path. 
The introduction of the Stone train lighting system is making slow 
but steady progress. The profits on manufacturing were higher 
than in 1903, but the net result is a deficiency of over £2,400 as 
compared with losses of £15,500 and £15,800 in the two previous 
yoare respectively. As the two latter items were extinguished by 
drawing upon the reserve fand, and by additional payments made 
by the shareholders, the logs for 1904 has been carried forward to 
the next account. The ordinary share capital amounts to £24,200 
as a result of the reorganisation undertaken in 1903, while pre- 
ference shares totalling £201,000 are also in exietence. It is now 
proposed to ask the holders of the former class to consent to thé 
conversion of the ordinary into preference shares on the payment 
of an additional sam of £25 per share instead of the £20 required 
when the first offer was made for the transformation, The directors 
report that an improved demand for batteries has taken place, 
and more favourable results are consequently anticipated for the 
present year. 

The following is a record of the financial results of certain other 
German companies in the past two years :— 


Percentage of 


dividend in 
| 1904. 1903. 
Hartmann & Braun, Frankfort ah 9. 8 
German Tranemarine Electricity Co., Berlin 8 6 
Max Bchorch & Co., Rheydt e us 7 5 
German Atlantic Telegraph Oo., Cologne... 6 53 
Duisburg Cable Works Co. ... 985 кз 6° Nil, 
Electricity Co., late H. Poge, Chemnitz ... 4 Nil. 
Paul Meyer & Oo., Berlin ... : is 4 NIE 
Я і 


2 
~ 
ome 


Voltohm Rope and Cable Works Co. 


Swis8 AND OTHER COMPANIES. 


The Bank for Electrical Enterprises, of Zuricb, in which the 
Berlin Allgemeine Electricity Oo. was financially interested last 
July to the extent of £870,000, has now increased its share capital 
from £1,320,000 to £1,440,000 by the issue of new shares at the 
rate of 145 per cent. The new emission has been entirely taken 
over by the Allgemeine Co. in exchange for the transfer to the bank 
of all the sbare capital of the Solingen tramways, and of an interest 
in another tramway. If the shares had been offered generally to 
the sharebolders in the bank in the proportion stipulated by the 
statutes, the preponderating influence of the Berlin company would 
bave assured it the right of subscribing for the greater portion of 
them, and that, too, at a lower premium than that on the basis of 
which the issue has been carried out. 

The position of the Alioth Electricity Co., of Basle, did not 
materially improve during 1904, notwithstanding the increased 
turnover, and the delivery of 823 transformers of 22,943 xw., and 
1,849 dynamos and motors of a total of 40,530 H.P. The net profita 
amounted to £19,114, as compared with £13,110 in 1903, the former 
being arrived at after providing £12,740 for depreciation, or 
slightly less than in the preceding year, when the entire profits 
were devoted to this purpose, and the payment of a dividend was 
out of the question. Ав the ordinary share capital representa 
£120,000 and the 6 per cent, preference share capital is also 
£120,090, the past year's trading has ondy allowed of the distribu- 
tion of 5 per cent. on there priority shares, thus leaving the ordinary 
shares again without any return. The preference shares have just been 
introduced on the Bourses at Basle and Zurich, where they have 
been offered at a slight premium. 

The sharebolders in Brown, Boveri & Co., of Baden, which was 
formed as a limited company in 1900, and which has since then dis- 
tributed dividends at the rate of 16 per cent., 5 per cent., 7 per 
cent., and 9 per cent. in the four years respectively, bave sanctioned 
an increase in the capital from £500,000 to £645,000 by the iesue of 
2,500 new shares at a high premium, the rate being 165 por cent. 
It is understood that the additional capital has already been sub- 
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scribed, seven new shares having been offered foreach batch of 25 shares 
held by existing shareholders. The Swiss company will be remem. 
bered a« now being closely related to the Berlin Allgemeine 00. 
which some time ago excbanged shares of £175,000 for ahares repre- 
senting £225,000 in the former company. 

Among other Swiss compauies may bs mentioned the Aluminium 
Industry Co., of Nenhausen, which proposes to pay 18 per cent. for 
1904, ав compared with 16 per cent. in the previous year; the 
Rheinfelden Power Transmission Co. 6j per cent. as against 6 per 
cent.; and the Electro-Chemical Works Co., of Bitterfeld, 63 per 
cent. on the £275,000 ordinary shares. 

The gross profits of the French Thomeon-Houston Co. amomted 
to £172,287 in 1904 as compared with £171,934 in the preceding 
year. Asthe yield from investments increased last year, it would 
seem that tbe profits on manufacturing operations did not show апу 
improvement, and this is said to have created an unfavourable 
impression in Btock Exchange circles, as it was declared at tho last 
general meeting that the orders already received were mere 
plentiful than in the whole of 1903. The report of the directon 
states that the working expenses were less, and the amount required 
for payment of interest or the bonds was also lower than in 193. 
The available surplus is £85,013 as against £84,392 in the preceding 
year, and a dividend has been declared at the rate of £1 per share 
for 1904, being the same rate as їп 1903. 

The Austrian Siemens-Schackert Works Co., of Vienna, which will 
be remembered as an amalgamation of the heavy electrical engi- 
neering departments of the Siemens & Halske Co., in Vienna, and 
of the entire undertaking of the Schuckert Co. in that city, recently 
issued a tardy statement as to the financial results for the first nine 
months ended with December, 1903. After meeting working 
expenses, taxes and interest charges, the statement shows a profit 
balance which has been wholly appropriated for the purpose of 
depreciation. The fusion is said to have produced satisfactory 
results, and at the eud of 1903, the united company bad 3,048 
persons in ite employment. The number of orders received in 1904 
exceeded the combined contracts booked in the preceding year, but 
no figures аге as yet available in regard to the working results for 
that period. 

The report for 1904 of the Allgemeine Austrian Electricity Oo. of 
Vienna, recommends the payment of a dividend of 7 per cent, 
being the same rate as in 1903; the Felten & Guilleaume Оо, of 
Vienna, has declared a dividend at the rate of 10 per cent., as in the 
previous year; and the Cable Works Co., of Prossburg, has decided 
to pay 7 per cent., as in 1903. 


REVIEWS. 


The Cultivation and Preparation of Para Rubber. By 
W. Н. Јонхвом, London: Crosby Lockwood & Sons. 
Price 78. 6d. net. 


It is to be feared that little or no connection 
exists between the cultivators of rubber and those 
interested in the electrical industry. An intimate 
knowledge of the trade in rubber, however, makes it clear 
that if there is no connection, there ought to be one. 
Undoubtedly, rubber is a most valuable substance for insU- 
lating purposes, Lut in a great measure its place has been 
taken by other substances on account of its high price. То 
meet the commercial necessities of the age, the rubber used 
in some classes of insulation has had to be “ extended” out 
of all recognition. For the last three years the price dí 
rubber has steadily advanced, until now it is selling for 58. 
а lb, and shows very little signs of decrease, This В 
practically double what it could be obtained at a few years 
ago, and four and a half times as much as rubber onc 
sold for. It would therefore appear that the only possible 
means of obtaining this valuable insulating substance at 8 
reasonable price, is by encouraging ita cultivation. 

It is only within the past three or four years that experi- 
mental cultivation on a large scale has proved at all succese- 
ful. Now that all the pioneer work, in finding ont the 
proper conditions that must attend the planting if the 
undertaking is to be a success, has been done, many others 
are rushing into the undertaking, and in a few years de 
shall doubtless find a fair proportion of the rubber used in 
Great Britain coming from cultivated plantations in our own 
Colonies. From Ceylon alone last year over 150,000 Ib. of 
rubber was imported into this country, the greater portion 
which was of such a superior quality that over 68, a lb. was 
obtained. The book under review has been written by the 
author with a view to giving practical advice to persone 
taking up rubber cultivation. Mr. Johnson is the Director 
of Agriculture, Gold Coast Colonies, West Africa, and was 
commissioned by the Government in 1902 to visit Ceylon 
for the purpose of studying the methods employed there in 
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the cultivation and preparation of Para rubber. So far as it 
goes, the bock is practical enough, thongh scarcely original, 
partaking more of the Lature of a compilation than anything 
else. | | | 

It would be outside the sphere of this journal to go into a 
detailed criticism of the methods advocated for the cultiva- 
tion and preparation of rubber, as probably few of our readers 
are likely to be interested in the subject from a planter's 
standpoint. The Para rubber tree, which is the favourite 


one for plantation purposes, takes seven years to arrive at | 


maturity; 200 trees can be: planted to the acre, and in the 
seventh year, if the soil, climate, and proper cultivation 
methods have been employed, each tree ought to yield 1 lb, 
of rubber per annum. The total expenses, including super- 
intendence, co:t of land, &c., to bring 200 acres of land to 
the seventh year are calculated at £4,200. Even at 3s. 6d. 
a lb. obtained for the rubber (and 6s. per lb. is being got 
at the present moment), it can be seen what a profitable under- 
taking it is. The plantations in Ceylon, Straits Settlemente, 
and in the East generally, are doing remarkably well, and 
if Mr. Johnson's book does no more than interest people to 
invest money in this new industry, and helps in this way to 
further extend the cultivation of rubber, it will have ren- 
dered a service to many industries, not the least of which is 
the electrical. | ; 


Central Electrical Stations: their Design, Organisation and 
Management, By C. Н. WORDINdHAM, A. K. C., M. I. C. E. 
Second edition. London: Charles Griffin & Co. 1904. 
Price 248. net. ö 


It is not every day that one has the opportunity of 
reviewing 80 complete and so readable a book dealing with 
the equipment of central electrical stations. This is not a 
book to be skipped or lightly read, and, therefore, the delay 
in issuing our review is excusable. The present edition runs 
io over 500 pages, has numerous line and photographic 
ilustratione, besides about 80 specimen forme. Perhaps 
the best way to indicate the scope of the book would be to 
give the heads of some «f the principal chapters— Central 
Station Work ав a Profession—As an Investment— The 


Establishment of a Central Station— Systems of Supply— | 


Architecture—Systems of Draught and Waste Heat Economy 


` — Coal Handling, Weighing and Storing— The Transmission 


of Steam—Condensing Appliances— Switching Gear, Instru- 
ments and Connections— Distributing Mains— Distributing 
Networks—Service Mains and Feeders—Meters and Appli- 
anoes— Standardising and Testing Laboratory— Secondary 
Batteries—Street Lightiag— General Organisation— Mains 
Department — Drawing Office— Clerical Department. 
Central Station Work as a Profession would be almost worth 
printing separately in pamphlet form, because the author has 
very definite views on Ше subject, which some who have 
drifted from mechanical into electrical e! gineering have not. 
The author's advice ie: — Leave school at 15 or 16, and go 


straight to an engineering college for three years. He is 


distinctly of opinion that the theoretical training Should be 


taken in a large dose before the practical, because he says 
the learner is then better able to observe and appreciate the 


small details «f practice which wou'd otherwise escaj e him. 

He is also of opinion that the rough surroundings of a 
workshop, which might be harmful to a mere bo-, are com- 
paratively innocuous to a yourg man. ‘There is much to be 
said for this, but much depends on the shop and company 
the boy gets into. Speaking in a general way, present-day 
conditions in engineering works are a great improvement 
upon the old days, when the oideal of * paying one’s footing,” 
for example, was not а time to look back upon with any 
satisfaction. 

In the chapter Central Station as ап Investment, the 
author gives it as his opinion that in nearly all important 
towns a well-designed and well-operaled station may be 
expected to yild a profit, and even in small towns and 
villages it will do во in very many cates. Obviously, every- 
thing depends on the italicised words. Ав matters stand, а 


large proportion of the smaller stations have not come up 


to expectation and are causing those interested in them some 
bad quarters of an hour. The writer's ideas are rather that 
small towns and certainly all villages would do much better 
to buy their energy in bulk, and in case no power station is 


in the neighbourhood, then they should help forward, the 
promotion and establishment of such a station. The com- 


mittee-room loafing and opposition by jacks-in-office repre- 


senting small towns and villages is disgraceful, and there is 


reason to fear that the hands of certain consulting engi- 


neers are not quite clean. One expects a barrister to blow 
hot and cold, as he may be instructed, but expert evidence 
ia, or should be, a plain, unreserved statement of fact. · The 
Suppression of material particulars has caused some small 
towns to lay down little stations which do not, and never 
can, pay. The bulk of the book is, of course, taken up in 


discussing various pros and cons connected with boilers, 


engines, dynamos, steam piping, auxiliary plaut, switchgear, 
and other apparatus which is found inside a central station. 
The anthor has succeeded in a clever and scholarly way in 
being impartial. Naturally, when he is dealing with small 
specialities in auxiliary plant he treads on delicate ground, 
for every inventor and manufacturer thiuks his own pet 
ideas are the best. ä | 
It should be noted that this book does not merely deal 
with the central station building and its contents, but 
the reader is taken through all the various questions and 
details connected with feeder systeme, distributing networks, 


street lighting, &c. 


The concluding chapters deal with finance and organisa- 
tion, and here the author has been as successful in presenting 
essential particulars in a readable way, as when dealing with 
the machinery portion. Altogether this book should be of 
the greatest value to the central station assistant. 

‘It only remains to be said that the printing, binding, and . 
the illustrating, have been done in the thoroughly work- 
manlike manner which characterises Messrs. Griffia’s 
publications. | 


The Diseases of Electric Machinery. Ву O. KINZBRUNRER. 
London: Harper & Bros. 1904. Price Is. 6d. net. 


This is an excellent 70-page book by the lecturer on 
electrical engineering at the School of Technology at Man- 
chester, and it has a unique feature in that the diseases are 
tabulated on each page into symptom, cause and remedy. 
It is, therefore, in a form which immediately appeals to the, 
mechanic or handyman who has been given charge of elec- 
trical machinery. It, however, goes further than that in 
the later pages in dealing, in some detail, with alternating 
current machinery, the arrangement of synchronising lamps 
for single-phase and three-phase, high pressure circuits, the 
connections of single-phase motors, &c. Ав an example of 
the method adopted, disease No. LXVII. may be cited :— 

Symptom.—Speed of compound m:tor becomes excessive 
with increasing load. 

Cause. — The series winding acts against the shunt winding, 
instead of acting in the same direction. | 

Бету. — Reverse the ends of series winding. The series 
winding is introduced in а compound motor, generally for 
the purpose of increasing the starting torque. hence it must 
act in the same direction as the shunt winding. If, how- 
ever, due to a wrong conn ction, the series winding acts in 
opposition to the shunt winding, then, as the load increases, 
the field will be decreased, with the result that the motor 
may attain an excessive speed. 

Some of the cross referencing is not well done ; for instance, 
under remedy No. XVI.,the reader is referred to ** Vibra- 
tion of Machines," but there is apparently no such para- 
graph, although there are several references to vibration under 
the heading “ Noise.” 


Photo-Copying Process.— We have received from the 
" Blue Print" Co., of 128—130, Edmund Street, Birmingham, 
specimens of their new patent photo-copying process. The chief 
feature of the prints is the absence of shrinkage ; the copies, we are 
informed, are correct scale drawings, exactly as the original tracing, 
and from a good tracing the copies are in every way equal toa 
lithographed drawing, giving a good black line on perfectly clean 
psper. Copies may be bad on drawing paper or linen, or on a great 
variety of papers to suit all purposcs, and they are as permanent ав 
a hand-drawn tracing. We presame that the title of one of the 
specimens which claims to be onc-eighth full size, in contra- 
diction to the printed scale of à in. to the foot, must be accepted 
as a sample of drawing only, and not taken literally. 
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NEW PATENTS APPLIED РОВ, 


Com for this journal by W. P. Twomreon & Oo., Electrical Patent 
j ig EA, Holborn, „W. O., and at Liverpool, to waom all 
inquiries а, Tabs оссо 


| 8,8564. “ Improvements in га tus for use in starting, sto aud re- 
versing electric motors.” E. B. W. Moore and W.B. Bennirr. (Date app'ied 
for under Patents, Rule 9, February 24th, 1905.) March 814. 


6.954. Improvements in electrical prepayment meters"  CHAMBERLAIN 
AnD HooEH4X, LTD., and 8. H. HoLDEN. April 8rd. 


-6,968. “ Improvements in and relating to safety devices for overhead wires 
for electric traction and other purposes." Н. В. BURNETT. April 8rd. 

6,969. An electrical time cut-off for motors and the like.“ G. Moore and 
J. H. Hmsr. April 8rd. i 


6,987. “Improvements in electric warp stop-motion m'chanism for textil 
machinery.” J. B. WHITNEY. ` April 8rd. (Complete.) 


6,998. “Improvements in frames for holding electro-glased glass or prism 
55 tile sections and the like.“ Tse BRITI Luxrer Prism BvNMDICATR, 
Lrp., and G. R. BanHAM. ApnlBrd. (Complete.) 


6,994. “ Improvements in and connected with pepareion for the plates of 
batteries and the like.” W. F. NzwcoMEN. April 8rd. 


7,004. Improvements in electric furnaces.” A. REvwoLps. April 8rJ. 


7,008. Improvements in safety circuit closers.” L. Оттгмоғв. April 8rd, 
(Compiete.) . 

1,010. '*Improvements in and relating to methods of receiving eleotrical 
impulses." D. W. Troy. (Date applied for under Patents Act, 1901, April 8th, 
1901, being date of application in United States.) April 8rd. (Oomplete.) · 


7,006. e relating to the generation of electricity by means of 
earth cells." E. JAHR. April 8rd. (Complete) 


1,09. “Improvements in or relating to electrical contact-breakers." G. 
Bowron. April 8rd. | 


7,00. Improvements in or relating to electrodes for electrolysers used in 
the manufacture of bleaching liquors.” R. EoTHRR. April 8rd. (Complete.) 


7,038. Imprvements in and relating to electrical conductors." J. F. DUKE’ 
April 8rd. 


7,086. "Improvements relating to eleotrically-propelled vehicles." A. WEISS. 
April 8rd. (Comp'ete.) 


7,018. “Improvements in electric temperature controlling devices.” J. E. 
DE JERSEY. April Brd. 


7,068. An im; roved holder or carrier for the shades of electric lamps.“ J. 
ANDREWS and J. ANDREWS, jun. April 4th. 


7,075. Electrically-controlled device for op2rating valves of internal com- 
bustion engines.” J. A. Marn. April 4th. 


7,082. *'' Electrical alarm mat." J.BEINNER. April 4th. 


7,005. Improvements in arc lamps.“ J. M. WELLINGTON and W. F. DANIELL. 
April 4th. 


‘7.101. “ Apparatus for absorbing gases by a liquid under the aotion of the 
silent electric discharge.“ А. DE HEMPTINNE. April4th. (Complete.) 


7,105, ‘Improvements in electrical cables.” W. P. HENLEY'S TELEGRAPH 
Wonxs Co., LTD., and Н. SavacE, April 4th. 


7,111. “Improvements in or connected with magneto-electric generators.” 
L. A. GraNoLrand В. А PERasIN. (Date applied for under Patents Act, 1901, April 
14th, 1904, being date of a; plication in France) April4th. (Complete.) 

7,115. "Improvements in combined engine and generator.” D. М. SMALL. 
Ap 4. (Complete.) 

7,121. * New or improved means of attaching the globes of electric aro lamps." 
H. BAcazTT and THE New Century Авс [лонт Co., тр. April 4th. 


7,121. “ An improved telephone system." W. P. Тномівон. (A. S. Elek- 
t isk, Bureau, Norway.) April 4th. 

7,133. Improved electric regenerative battery." W. Н. FEgLLows, E. T. 
PicxvP and W. Tice. April 4th. 


7,196. Improvements in the electric lighting of trains" Н, LEITNER and 
R. N. Lucas. April ith. 8 E an 


7,148. Improvements in and relating to electric motor control systemi 
applicable for electrically propelled trams or vehicles." Tux Britism Тномвох- 
HousroN Co., LTD. (The General Electric Co., United States.) April 4th. 


7,149. ''Improvements in and relating to electric motor control systems 
Applioab'e for electrically propelled trams or vehioles.” THE BRITISH THOMSON- 
Houston Co., LTD. (The General Electric Co., United States.) April 4:h. 


7,190. “Improvements in and relating to systems of electric motor control 
applicable for electrically propelled trams or vehicles." THE BRITISH THOMSON- 
Houston Co., Lrp. (The General Eleotrio Co., United States.) April 4th. 


7,157. “ Improvements in or connected with the regenerative control of 
electrically prcpelled vehicles," H. W. Dickinson. April 5th. 


7,159. ''Improvements in telephone apparatus.“ B. EHRLICH and M. 
KONRAD. Ajrilbth. (Complete.) Р EN 


7,176. “Improved method of operating the points of overhead trolley 
wires and also of the rails for electric tramways.” J. GREENWOOD & Son. 
April 6th. 

7,197. An eleotric current reversing switch lamp socket and plug com- 
bined.” Н.Е. E. Perkins and J. BLAKEY. April 5th. (Complete.) pene 

_ 1,204. “ Improvements in and relating to induct.on motors.“ W. G. STRANG., 
Arr. 6th. 

7,211. “Improvements in or relatiog to electric clocks.” Н.А, С я 

April 5th. (Complete.) s тен 


7,277. *'Animproved case and cover for fire alarms, electric bell calls 
4 e." J.H.GorbiNu. April 6th. : and the 


7,295. ''Improvemen's in or relating to alternating current electric motors.” 
В. G. Lamur. (Date applied for under Patente Aot, 1901, May 8rd, 1901, 
being date of application in United States.) April 6th. (Complete) 


7,302. ''Improvements in and connected with sound boxes for phonographs, 
gramophones, telephones and the like.“ С. A. MULDER. April ech. 


7.904. “Improvements in electrically operated burglar and like alarms." 
T. W. SENIER and J. G. FAnQUHaR. April 6th. Ё : 


7,250. *'Electro-mecbanical tenter hook detector." W. Heminaway, А. 
SiLcock aud C. B. Носс. April fth. 


7,8:9. A device for automatically regulating the resistance on a swit shboard 
for clectrically-driven machine or lights in conjunction with the governor of 
the engine.“ J. Lamp and О. T. Newron. April 7th. 


‚7,360. - An көро dev:ce for keeping the trolley rope of an electric car 
tight, when the m is in various positions." J. L. Dawson, J. CLARK and 
R. BLACKMORE. April 7th. 


7.405. Improvements in contact devices for electrio switches." THE 
ELEKTRIZITATS-ACTIEN GESELLSCHAFT voRM W. LAHMEYER & Co. (Dateapplied 
for under Patents Act, 1901, Msy 9th, 1901, being date of application in 
Germany.) April 7th. (Complete.) 

71416. “Improvements in vapour electrico apparatus.” THe BnirisH 
THomson-HocsTon Co., LTD. (The General Electric Co., United Sta es.) 
April 7th. 

7,418. "Improvements in relays for electric cirouits.“ THE BRITISH 


THomson-Houston Co., LT». (The General Electric Co., United States.) 
April 7th. 


7.419. Improvements in and relating to allinz systems." Tae BRITISH 
мк HORTON Co.. LT». (The General Electric Co., United States.) 

p А 

7,420 “Improvements in eleotric systems for controlling s and the like.” 
Tug BurrrsH THoxsoN-HousTON Co., тр. (The General Electric Co., United 
Staten.) April ith. 


1491. “Improvements in and relating to electrically driven vebicles." Tz 
Berrie Тномвох-Носвтох Co., LTD. (The General Electric Co., United States.) 

p . 

7,486. "Improvements in automatic motive power by electricity.” W.N. L. 
Davipsox. April 8th. zi kid E 
. 1,488. ' Improved method of securing the removable cover of a tumbler or 
like electrical switch." Е, Т. Davies. April8th. (Complete.) 

7448. "A tus for recording the time in which a current has bsen fow- 
ше із ies electrical circuit." KRLVYI & James WETTE, LTD., and J. MENMUIR. 


7.444. горгохешаза in or connected with electric lamps, particu'arly 

applicable to the tail lamp: of molor-vehicles." J. W. GRExwwoop. April 8th. 
7,43. "Improvements in electro-magnetic or eddy current brakes and 

electro-magnetic clutches.” D. K. Morris and G. A. Lisrzr. April 8th. 

17,493. < Improvements in air-insulated telephone and 8 cables." E. 
Jensen. (Date Applied tor under Patents Aot, 1901, April 9tb, 1904, being date 
of application in Denmark.) Aprii 8th. (Complete.) 

7,508. "Improvements in telephone transmitters." H. M. Gar. April 8.h. 
(Complete.) 

7,584. ''Improvsments in and relating to heating by electricity." Е. WYNNE. 
April 10th. 

7,591. “ Improvements in connection with alternating current machines for 
Tpi d and connecting them with distributing conductors." J. Y. Jonxsox. 


7,595. ements in means or Mppeetos suitable for indicating leakage 
of electricity." J. F. Divx. April 10th. 
7,596. Improvements in or re to apparatus for supplying alternating 


electric currente." A. F. BERRY. А 10th. 


7,601. A eignalling device for indicating alteration of speed of self-propelled 
vehicles." M. KENNEDY. April 10th. 

7,605. “Improvements in коео сет сва for dynamo-electric machines." 
Так BraitisH THomMsox-Hovston Co., Lro, (The General Electric Co., United 
States.) April 10th. 

7,606. ‘Improvements in and relating to electro-mignetic switches " Тнк 
. Co., LTD. (The General Electric Co., United States.) 

P 0 


7,017. "Improvements in electric cut-out switches.” J. FRECHETTE. April 
10th. (Complete.) 


108. us Improvements in electrical transformers and the like." G. HíaNoBETT. 
April 11th. 
КО “Improvements in magneto-electric machines.” E. В. Gray. 
pril 11th. 
1,719. “ Improvements in means for regulating variable p ed dynamos.“ Н. 
LEITNER and R. N. Lucas, April lith, 


7,720. “Improvements in the manufacture of electric accumulators.” H. 
LEITNER. April llth. : 


7,721. „ Improvements relating to electric single-phase motors.” THz 
PnuawNix Dynamo Manvracturine Co., Ltp., and W. OKLSCHLAGER. April 11th. 


7,732. "New or Improved means for electrically indíoatiog and recording at 
& distance changes iu level of liquid in reservoirs, and for giving warning of any 
prearranged maximum or minimum level.” P. V. VAUDBEY. Iich. 
(Date app ied for under Patents Act, 1901, April II th, 1904, being date of appli- 
cation in France.) (Complete.) 

7,814. “ . in appliances for lighting gas lamp; and the like by 
electricity.” . P. THouPsow. (O. Freudenthal, Belgium.) April 12th. 

1829. "Improvements in systems of control for electric motors and appa- 
ratus therefor.” THE BaiTisH THomson-Hovstron Co., Lrp. (Tbe General 
Electrio Co., United States.) April 12th. 

7,828. “An electrical sigaalling device for motor-cars and other vehicles and 
for other purposes, available for night and day use." W. E. WILLIAMS. April 
12th. | 

7,843. "Improvements in flexible armoured electric cables." W. C. Joun- 
son and 8. Paterson. April 12th 


7,843. "Improvements in electrio Arc lamps.“ L. Gatas. April 12th. 


7,853, "Improvements in or connected with electrically propelled railway 
vehicles or locomotives.” J. P. BARKER. April 18th. 


7,872. "Improvements in magneto ignition devices." E. R. CLARKE, April 
18th. 


7.874. “Improvements in and relating to apparatus for the control of electric 
circuit breakers and like devices." L. ANDREWS. April 18th. (Complete.) 

7,819. '""Improv.ments relating to trolley-heads in connection with overhead 
electric transmission.” J. W. Hancock. April 13:b. 

7,892. “Improvements in vapour electric apparatus." P. H. Tuomas. April 
18th. (Date applied for under Patents Act, 1901, Apri! lith, 1904, being date of 
application in United States.) (Comple e.) 


7,908. ‘Improvements in electric accumulatora(or secondary electrolytic 
ocells.” W. FENNELL and W. P. Perry. April 18th. 

7,919. “ Improvements in and relating to electric rheostats." Тнк BRITISH 
TuHoxsox-Hovsrox Co, LTD. (The General Electric Co., United States.) 
April 18th. 

7,920. ‘Improvements in electric switches." 8. О.  Cowrrn-CoLxs. 
April 13ch. 

7,987. “ Improvements relating to adjustable brackets or arms for supporting 
electric lights or the like, and applicable also to brackets or supports for other 
purposes. W. H. Picx. April 14th. | 

7,956. “ Improvements in lifeguards for eleotrically-propelled vehicles and 
the like.” E.A.Greaves. April 14th. 

7,972. “Improvements in or relating to electrical шеш, testing and 
measuring apparatus.“ R. W. PauL and G. W. Harris. April 14th. 

7,994. “Improvements in and relating to mercury-vapour lamps.” H. V. 
BııM-JENSEN. (Date applied for under Patents Act, 1901, Jane 18th, 1904, 
being date of application in Denmark.) Aprill4th. (Complete.) 

8,002. * Improved construction of apparatus for winding coils and bobbins for 
electrical and other purposes.” H. Bourne. April 14th. 

8,026 ‘ Improvements in starting devices for alteraating current dynamo. 
electric machines," THE BRtrisH THomson-Hovuston Co.,LTD. (The General 
Electric Co., United States.) April léth. - 

8,028. ‘Improvements in eleotric motor controlling switches.” TaB 
British 'THowsoN-HocsToWw Co., LTD. (The General Électrio Co., United 
States.) April 14th. _ i 

8,033. Improvements in terminals and connections for electric wires.” 
А J. Downes. Арі lith. : 

8,019. ‘‘Improvements in and relating to the working of eleotric or other 
tramway or railway points." W. B. DocHaRTX. April 15th. 

8,051. “Improvements in and relating to electrioal circuit-breakers.'' 
VERITYS, LTD. April 15th. 


8,071. ‘Improvements in automatic electric olrouit-breakers. J. E. 
BPAGNOLETTI,. April 15th. 


8,087. Improvements in and connected with diso speaking apparatus." W. 
TaGGESELL. April 15th. (Complete.) 

8,090. “Improvements in and relating to trolleys for electric railways and 
the like.“ A. P. Zant. April 15th. (Complete.) 

8,095. “Improvements in and relating to electric switch mechanism." 
THE Вытіѕн THomson-Hovston Co., LTD., and Е. HoLDEN. April L6sb. 
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Btandardisation of Fuses .. vee 718 ош ast issue we referred to the desirability of installing 
Considerations Relating to the Design of the Armature Blot efficient fases on tramcars, to supply the deficiencies inherent 
d КОЯР A еа Alteraating Е ЛА чемо 716 to the mechanical eircuit-breaker. But it is not only in this 
Effect of Load Factor on So of Power Pa вый ms 718 direction that there is room for improvement, in connection 
Firing Aimorpheris Nitrogen » се ез argo ( г) | with the fusible cut-out and its applications. 
rige сев © „ 2 се | It is a remarkable and not very creditable fact that 
The Birmingham and Midland Tramwave (Aus.) (concluded. 731 although the fuse is one of the oldest, and apparently one 
oy Swindon Corporation Tramways (s) . —— . 73 of the simplest, devices employed by the electrical engineer, 
Btocks and Shares . ... o 742 it still remains to all appearances in a state of chaos as 
Bhare List of Electrical Companies Ru Wee ай 743 i | ; 
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Institution of Electrical ‘al - imitive i : АҺ! 
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н Loses d "E . 748 in behaviour it remained, until the adoption of higher volt- 
dat done ai ne wifes oi bu: Ш Ш ш 098 Mee for private supply compelled attention to its defects; 
Driving Alternators by Gas Engines . 749 i it i ial i ini 
The Beard of Trade Report da пе US docte 749 Since then, it is trae, very substantial improvements in its 
Overhead Accidents and their Prevention . 761 design and construction have been effected, but the fact 
EE MEE MR. 752 remains that at this moment there is no general agreement 


either as to the construction and rating of the fuse, or as to 
the proper mode of its testing and calibration. 

That standardisation with respect to these matters would 
go far towards eliminating many of the sources of error 
which at present prevail, is clearly shown by the recent paper 
of Messra. Schwartz and James, of which we gave an abstract 
in our last issue, and which teems with practical information, 
based upon extensive and accurate experimental investigations 
such as, we believe, have never previously been undertaken. 

Having regard to the importance of the question to the 
industry at large, it is highly desirable that the matter should 
be officially taken up by the Institution of Electrical Engi- 
neers, or by the Engineering Standards Committee, and 


placed upon a proper and permanent footing. 

How far the standardisation should be carried is п question 
calling for careful consideration of the requirements, which 
vary according to the type of service for which the fuses are 
intended ; but undoubtedly by far the most pressing need 
is for the standardisation of fuses for use on distribution 


boards for electric lighting and similar purposes. 
Excluding the various materials which we find in use in 
special circumstances—from hairpins and the wire round 
champagne corks or soda-water bottles to church door-keys— 
we find the following metals in common use: —T'in, lead, 
lead and tin alloys of various and varying composition, 
solid copper, stranded copper, tinned copper and zinc, 
in the form of wire or strip. Surely, of all these, 
there is some one which best fills the requirements of the 
case ? 
An examination of the fuse-holders now on the market for 
house installation work shows an almost endless variety of 
form and diversity of deaign. In some cases the wire is free in 
air from terminal to terminal ; in others it is in contact for a 
portion of its length with the porcelain of the holder, е ther 
at the ends of the wire or at its centre, and this contact is 
usually of an indeterminate and variable character. Messrs, 
Schwartz and James have shown that the fusing current 
may be varied by as much as 50 per cent. by contacta of this 
sort. A similar diversity exists with regard to the length of 
break for a given carrying capacity and voltage, with a farther 
liability to errors up to 30 per cent. This is a matter of 
grave importance, affecting as it does the reliability of the 
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fuse вв а rafegusrd sgairst fire, its mett impertert 
function. 

Non-interchangeability for both voltsge and current- 
carrying’ capacity could be secured for a slightly increased 
cost, and the devices employed cculd easily be replaced as 
the necessity arose, by authorised persons. 

With reference to the testing of fures, a similar lack of 
recognited procedure is observable. They are usually sub- 
jected to a so-called short-circuit test, which, when carried 
out under different circumstances, may lead to results of the 
most divergent character, as was clearly shown in the paper 
above mentioned. 

Tests for normal carrying cepacity and normal fusing 
current are carried cut but rarely, ard then in divers 
manners, and with richly varied results; An appeal to a 
fuse table with a maximom + or — error of 20 per cent. 
is ueually considered rear ezcvgh for practical purposes. 

By adopting sc me such. procedure for tke testing of fuses 
as that indicated by Mesers. Schwartz end James in their 

per, шапу of the errors in the rating of fuse wires could 

avoided, and their behaviour ор true short. circuit ascer- 
tained. | 

The general unreliability of fuses is dre to an accumu- 
lation of errors; by eliminating there seriatim, there is no 
doubt that the fuse can te made an instrument of precisicn 
inccmparably superior to the erratic ard inecrutable device 
which, to our sbame, it still remains. 


The Developmen, IN another column xe print an abstract 

-of Ger-Driven Of a paper by E. M. Archibald, B.Sc., read 
Central Stations? before the Canadian Society of Civil 
Engineers, from which ccmparstive figures as to ссві of 
energy frcm steam and gas-driven generators, of a size 
suitable for many of our fmaller central stations, cen be 
deduced. There figures demonstrate the importence of 
running a gas- driven ret at a bigh Icsd factor. The stesm- 
driven ret ів made vp of two very flexible ccmponente—a 
dy пешо which, in addition to carrying its normal full load at a 
good efficiency, is not Cekarred by sparking or heatirg limits 
from developing 25 per cent. or 80 per cent. overloads for short 
periods, and an engine whicb, while giving its test eff cier ey 
at normal rating, will respond with more or less eteam-waste 
to extra demands. This quality of flexibility is imperative 
in ordinary central station practice. The overload limit of 
a gas engine is, however, much nearer to its point cf 
maximum efficiency than in a steam engine ; and therefore, 
in order to meet the calls for overload often made in practical 
running, it is пєсевғату to install an engine of bigher normal 
rating in the саке of gas than in tbat of the steam eet, and 
aleo to run it for a large part of its time at a lower load 
factor than in the cage of the letter. This not only brings 
up the сс per kilowatt in actual running expenses, trt 
causes the fixed charge to bulk more largely in the total cort. 
Gas-driven sete, therefore, are economical for steady, high 
load factors ; steam-driven sets have their sphere where 
sudden calls'for overload are made. 

Another reason for keeping a producer gas plant fully 
loaded, lies in the fact that fixed charges preponderate in the 
total cost per unit for low load factors. This entails the 
reduction of initial outlay on plant to its lowest limit, and 
hence money spent on elaborate gas purifying apparatus 
considerably augments the ccst per unit. But without good 
ecrubbing arrangements, only the best anthracite coal can 
be used, in order to avoid the clogging action of carbonised tar 
in the engine cylinder. With a gcod load factor, capital may 
be. laid out more freely in & ccmpletely equipped plant, as 
the effect of first cost in the price per unit is not so great, 
and in consequence a cheap bituminous coal may be used, 
the rnnning expenses Lberefiting thereby. 

The conclusion that an ordinarily variable lighting load 
is best met by a prcducer gas plant worked steadily at bigh 
load factor, in ccnjurction with a storage battery, is one 
borne out by several examples in Great Britain; a typical 
one was described in our ist ue cf the 21st ult. 


Radium in Celestial ТНЕ discovery of radioactive substances 
and Terrestrial bids fair to revolutionise our theories of 
са the constitution of the sun апа stars, and 

of some terrestrial phenomena, such as the rate of cooling of 
the earth. Prof. Snyder, ina paper read before the American 
Philosophical Society, alleges that he has discovered radium 
in the photosphere of the sun. The presence of radiom in 
the sun has already been suggested by more ъп one 
physicist, and it has been shown that the sun's heat might 
be fully accounted for by a comparatively small quantity of 
radium rper cubic metre. If tbe presence of radiun: in the 
eun and stars is once established, many of our old ti eories 
about these bodies may have to be modified. Prof. 
Snyder, for example, suggests that variable stars do 
not consist of one body revolving about another, 
but of single bodies, whore light is rendered variable 
by periodical outbursts of radioactivity. He concludes 
that the sun is a variable star with a pericd of 
11 yearr, and that the sun spots are one of the demonstra- 
tions of the emanations of radium. Pref. Rutherford, in an 
article in a recent number of Harper's Magazine, applies the 
radium theories to terrestrial physics. The amount of 
internal heat lost per second from the earth by conduction 
to Ив surface can be readily calculated. - Since 1 gram me of 
redium emits enough heat per hour to raise 100 grammes 
of water through 1? C., the present Joss of heat from the 
earth is equivalent to that which would be supplied by the 
presence of 270,000,000 tons of radium. This quantity, 
though apparently large, if distributed uniformly throughout 
the earth’s crust, would amount to only five peris in а hundred 
million per unit of mass. Calculations show that the radio- 
activity observed in soils corresponds to about this proportion of 
radium. It follows, therefore, that if radium is distributed 
uniformly throughout the whole earth's crust to the extent 
that tests indicate, the heat evolved by the radioactive 


materia] would compensate for the keat lost by the earth by 


conduction to its surface. This view upsets all the old calcu- 


- lations of the age of the earth, and would extend the time 


allowed for the evolution of living beings to an extent 
sufficient to eatisfy the moet exacting Darwinians. 


A FEW weeks ago, in some remarks upon 
economy in central station practice, we 
had occasion to refer to the importance of 
the study of chemistry in relation to electricity supply. In 
view of the progress with the commercial application of 
electricity to the processes of chemistry which have been made 
within recent years, it may seem superfluous to atate that a 
sound knowledge of chemistry is of immense importance to 
the manufacturing electrician. Yet we are compelled to 
think that this is one of those axioms which, accepted in 
theory, are somewhat ignored in fact. For example, although 
the extensive manufacture of cables for electric light and 
power supply has been in progress for some 25 or 30 years, 
it was but four years ago that Mr. O’Gorman gave us the 
first paper directly dealing with the principles underlying 
their construction, and only quite recently that Messrs. 
Atkinson and Beaver warned us of the various ways in 
which cable insulations could be “ doctored " for the market. 
That knowledge of this sort is not more general is due to the 
fact that it Jargely pertains to the sphere of the organic 
chemist, from whom the average electrician is poles asunder. 

Col. Crempton, in his recent James Forrest lecture, 
furnished a fresh illustration of the importance of chemical 
knowledge in electrical manufactures. He pointed out that 
the reduction of copper cross-section in electrical windings, 
and therefore the size, and, to some extent, the cost of the 
machine, is limited by the temperature-rise permissible. 
This, again, is largely dependent on the degree of heat which 
an insulation will continuously stand without deterioration, 
and Col. Crompton ventures the hope that engineering 
chemists will shortly enable us to dispense with fibrous 
insulation for our coils, and to substitute a varnish or 
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enamel of good dielectric strength which will resist nitric 
acid. and facilitate heat conduction. This will bring our 
heat limit up from, say, 100° O. to 200° C. Many cases 


- arise where slight, incréase in copper resistance due to tem- 


perature rise is not of great effect as regards loss of efficiency, 
and, moreover, in the case of such windings the mean tem- 
perature rire is not very much larger, because a lees depth 
and therefore larger proportion of cooling surface to mass may 
be presented. The intrinsic importance of such a development 
ig obvious, and it is only a type of several problems which 
remain to be solved by electricians who specialise rather on 
chemistry than on mechanics, 


Trade Unions Two cases of grave moment to trade 

andthe Lew. unions were decided by the Нопге of 
Lords on April 14th. As our readers are well aware, a change 
has taken place within recent years in the Jaw relating to 
these bodies. In former times they were wont to think that 
in their every action they were beyond the reach of the law, 
that in the furtherance of a strike recourse might be had to 
violence and intimidation, to breaches of contract between 
employer and employed, without it being possible to fix the 
union as а body or the union officials with any responsibility 
whatsoever. АП this has now changed; and one of 
the cases just decided by the House of Lords, namely, the 
Glamorgan Coal Co. and Others v. The South Wales 
Miners’ Federation—better known as the Stop-day case— 
demonstrates the radical nature of the change. Though 
the history of this case is long and complex, the essential 
features of the dispute which led up to it may be recounted 
ina few words. In the year 1900 there was some feeling 
of dissatisfaction in South Wales with regard to the * sliding 
scale” of wages. The Federation, with a view to keeping up 
the price of coal, seems to have thought that if the output 
were diminished, the price of coal might be raised to 
the advantage alike of employers and employed. With 
this object a stop-day was ordered. The employers 
objected to thie, and threatened proceedings if any 
further stop-days were ordered; but in spite of this 
the Federation ordered further stop-days at the end of 1901, 
with the result that a large number of pita were rendered 
idle, and a heavy pecuniary loes was inflicted upon the coal- 
owners. It ів to be noted that for the men to cease work on 
a “stop-day " involved breaches of their contracte of employ- 
ment. Now for the sequel, The employers joined together 
and brought an action, alleging that the defendants, well 
knowing the terms and conditions of the contracts of service 
under which the workmen employed at the collieries of the 
plaintiffs were working, wrongfully and mal'cionsly, by 
causing notice to be given to the workmen employed at the 
plaintiffs’ collieries, procured and induced the said workmen 
to Lreak their contracts of service with the plaintiffs, and in 
breach thereof to abstain, without giving due notice, from 
working at the said collieries on certain days. The defen- 
dants alleged that they acted in the bond fide belief that the 
course of action advised by them would greatly benefit both 
the plaintiffs and the defendante, and tbat they had 
reasonable justification and excuse for the course pursued by 
them. After many vicissitudes, the case reached the 
Houee of Lords, where it was unanimously held that the 
plaintiffs were entitled to succeed. The interest of the cage 
is centred in the line of defence. It was practically c ceded 
that the Federation (as a Federation) had advised the 
men to break their contracts, but it was argued that 
it bad just cause and excuse for doing so. What was the 
just cause or excuse? That, in the opinion of the Federa- 


tion, the price of coal would be raised. It is noticeable, 


however, that the employers were not consulted upon this 
important point. Moreover, it could scarcely be argued 
that a trade union, by issuing an order to the members of 
the union to abstain from work on a particular day, merely 
gave those men advice. A few words from the judgemert 
of Lord Lindley are of considerable weight. He said: 


The so-called advice here was much more than' counsel ; 
it was accompanied by orders to stop, which could not be 
disobeyed with impunity. A refusal to stop work as ordered 
would have been disloyal to the Federation. This is plain 
from the speeches given in evidence at the trial, and, in my 
opinion, it is a very important element in the case, which 
cannot be ignored. As regards duty, the question arises— 
Duty to do what? The defendants have to justify a parti- 
cular line of conduct, which is wrongful in aiding and 
abetting the men in doing what both the men and 
the officials knew was legally wrong. Тһе constitu- 
tion of the union may have rendered it the duty 
of the officials to advise the men what could be legally 
done to protect their own interests; but a legal duty to do 
what is illegal and known so to be is a contradiction in 
terms.” The moral of the case is that it is no justification 
for inducing a workman to break his contract that, in the 
opinion of the union, the result of the breach will be good 
for master and man. А fortiori, it is no justification that 
the breach is likely to be beneficial to the workman only. 
We fancy that the trade unions have long since realised 
that the judgement of the House of Lords would be un- 
favourable; апа that the prospect of an adverse ruling has 
done much to prevent them from having recourse to the violent 
methods which have done so much to give them a bad 
reputation in the past. It is hoped that now they are 
vested with a full sense of their responsibilities, they may 
be enabled to direct their counsels in more peaceful channels, 


ELSEWHERE in this issue we give a few 
| particulars of an interesting process which 
has been devised for the fixation of nitrogen with the 
aid of peat, of which immense quantities exist in the 
Irish bogs. We understand that Mr. G. W. de Tunzel- 
mann has had the process under investigation during 
the past three years, in collaboration with a chemical 
expert, and bas satisfied himself that it is practicable from a 
technical point of view. Whether it will prove commercially 
successful, remains to be seen. The importance of the 
subject is beyond question, and will, we hope, justify our 
noticing this new system, although the process is a purely 
chemical one. 

Apart from the valuable investigations which are being 
carried on at Niagara and in Sweden, witha view to the 
direct fixation of atmospheric nitrogen by electrical means, 
electrical engineers are interested in the production of 
nitrogenous fertilisers by way of the Mond process of gas 
production, which, in fact, is closely allied to the process 
now put forward. The connection is collateral, so to speak, 
for it is only as a by-product that the electrical engineer ів 
concerned with sulphate of ammonia ; but he hopes by its 
production to be enabled to supply electricity at lower rates 
than would otherwise be attainable. | 

Seeing that the development of a successful industry of 
this description in the sister isle would be of immense benefit 
to tbe Irish people, we cannot but hope that the expectations 
of its founders will be fully realised, 


Fixation of Nitrogen. 


Unwelcome Flattery.—One of the most noteworthy 
features of the very gassy gas exhibition held last year was the 
strong tendency on the part of the gas world to imitate the 
appearance of electrical fittings. This, of course, was not surprising, 
except in tbat it so candidly revesled the admiration, not unmixed 
with envy, of gas men for electrical fittings, and constituted a most 
telling testimonial to the superiority of electric lighting. 

But when—as in the case of the “‘ London’ Arc Lamp,” which is 
simply а gas fitting arranged for four incandescent gas mantles— 
the vary name of the electric lamp is appropriated, our feelings of 
gratification derived from the flattery are mingled with annoyance 
at the impudence of the misnomer. 

Fortunately, no one who sees these gas arc lamps is likely to 
mistake them for electric arc lamps; the only danger is that discredit 
may be brought upon the latter. Of one thing we may be sure— 
while gas men may imitate electric lamps and appropriate the names 
thereof, no electric lamp will ever be made to resemble а gas 
lamp, and above all, no electric arc will ever be called a gas lamp. 
The crow may dress himself in peacocks’ feathers, but the compli: 
ment is not reciprocated. ; 
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CONSIDERATIONS RELATING TO THE 

DESIGN OF THE ARMATURE 

SLOT INSULATION IN HIGH VOLTAGE 
ALTERNATING CURRENT GENERATORS. 


By H. M. HOBART. 


(Concluded from page 681.) 


. OBVIOUSLY we cannot directly apply natural:mica to the 
purposes of slot insulations. But even could we do во there 
are grounds for suspecting that there may not be so wide a 
margin between the reqtired specific strength as shown in 
Carve U, and the true disruptive strength of natural mica. 
These. grounds are furnished by the researches: of Dr. 
Walter,“ who, by a so-called Picein Drop" method of 
testing, has come to the conclusion that for а homogeneous 
material, the true disruptive strength is directly proportional 
to the thickness; in other words, the specific disruptive 
strength is a constant for a given quality of a given material. 
Some tests made by Dr. Walter оп tbe strongest parts of 
specimens of various good qualities of natural mica, gave the 
results shown in Table II. :— 

Тавон IL—RxsuLTS оғ DR. WarTERS Tests OF THE SPECIFIC 

Diskoptive STRENGTH OF NatuBaL Mica 


: Thickness Specific disruptive strength 
Source. ( 


in mm. R. M. S. volts per mm.). 
0˙45 28,000 .. 
German East Africa ... 858 075 28.500 
Calcatta... ies сай T 0 48 17,500 
Madras ... TE МР s 0:35 24,5CO 
Russia TT Si i 0:48 21,000 . . 
Caylon ... es т .. . 0°50 - 20,000 


It will, therefore, be safer to admit the possibility of the 
correctness of Dr. Walter's conclusions, and to take Ше 
specific disruptive strength of natural mica at 25,000 R. M. S. 
volts. As the specimens in Table II. varied in thickness from 
0:35 mm. to 0°75 mm., we have in fig. 4 drawn the short 
horizontal line connecting these two values for an ordinate 
of 25,000 R. M. S. volta. 

These considerations lead us to the curves and data 
set forth in fig. 5. It is evident tbat the ample margin 
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which at first appeared to exist between our require- 
ments and the means at our disposal has rapidly 
decreased. What further allowance must we make? 


We must, first of all, obtain a /ferible insulation. One 


of the available materials having this property may Le 
described as “reconstructed mica." Small and. very thin 
flakes of natural mica are stuck together by ап insulating 
cement, and with the application of high pressures and 
temperatures. The product is sufficiently flexible for the 
purposes of slot insulation, and has been widely us:d. Under 
test it generally shows a disruptive strength well up towards 

Ein Verfahren zar Besti nmung der elektriechen Du-chechlage- 
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40,000 R. M. S. volts per millimetre, for thicknesses up to 
0:5 millimetre or more, but falls off to 20,000 R. M. S. volts 
or less, for thicknesses of several millimetres. Bat without 
plotting such resulte we will proceed directly to the con- 
sideration of the curve in fig. 6, which is derived from data 
published by Arnold,* and shows the values of the dielectric 
stresses which, for various thicknesses of reconstructed 
mica,” suffice, if continuously applied, to eet up a perceptible 
heating in the material. In fig. 6 we have also reproduced 
the Carve U, of fig. 4, and we see that our margin has now 
more than disappeared. It must not, however, be concluded 
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that heating exists at normal voltage due to dielectric stress. 
This would not be the case for any reasonably liberal design, 
and to emphasise this point, the lowest Curve B, of fig. 4, 
which represented the dielectric stress at normal voltage of 
the machine, has been reproduced dotted in fig. 6. Evi- 
dently, however, there is not much margin, hence the 
importance of a knowledge of this property for all materia!s 
employed for high-voltage insulation. 

Nor is heating due to dielectric stress necessarily not per- 
missible during normal operation. Of course, it introduces 
an additional loss, and is objectionable from this standpoint. 
Bat во long as the ultimate temperature rise in the insulation 
due to this, and all the other losses in the machine, does not 
injure the insulation or exceed the guarantee, the presence of 


such a dielectric loss should not necessarily be grounds for 


condemning a design. s 

Hence it behoves us to inquire further into the extent of 
this heating due to dielectric stress. An analysis of some tests 
made to determine this point, leads to the following very 
rough average result :— | 

lf, for a given thickness, а voltage v is just sufficient to 
produce perceptible heating, then there will be 0°5° C. rise 
for every 1'0 per cent. increase in voltage. This rule will 
probably give too low values of the temperature rise for 
considerable thicknesses, and too high values for thin 
insulations, but the experimental data available are as yet too 
meagre to justify attempting to set forth any exact formula. 
So soon as the necessary data are available for any given 
material, this role should be superseded for that material by 
some rule better representing the truth. 

Using the above rule, we obtain for reconstructed mica ” 
the three curves of fig. 7, showing, respectively, for any 
thickness, the voltage corresponding to the commencement of 
heating, to 20? C. rise and to 40? C. rise. 

There is thus ample evidence that the design of high 
potential insulations is far from being a matter to be slighted. 
Nor have we enumerated by any means all of the more 
important considerations. Thus the teste, to which reference 
has been made, have all been carried ont on flat samples. 
When “reconstructed mica" is bent, it is almost certainly 
considerably weaker at the bend than at the flat portions, 
and the inferiority should be some inverse function of the 
radius of curvature. Armature slots should, therefore, be 


* Arnold “Die Wecheeletromtechnik.” Vol. III. Berlin, Julius 
Springer, 1904. | | i 
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designed with as large а radius of curvature at the corners 
as other considerations justify. Manufacturers of * recon- 
structed mica” provide non-flexible and flexible grades, and 
in the latter they are obliged to employ a greater amount, 
and a different composition of cementing varnish, in order to 
obtain the required flexibility. The presence of a cementing 
varnish of an unknown composition is in any case a source 
of concern, and duration tests as to the effect of exposure to 
moisture, to oil, to acid fames, &c., become the more impor- 
tant. This suggests the question of substitutes for “ recon- 
structed mica,” and it may be said that there are two schools, 
one committed to the almost exclusive use of ** reconstructed 
mica” for slot insulations, and another employing largely or 
exclusively impregnated fabrics. An impertant point 
affecting the question concerns the relative disruptive 
strengths of reconstructed mica" and impregnated fabrics 
when employed to insulate condactors or groups of con- 
ductors of such forms as to require bending to various 
curvatures. 


Thiel ness р Insulation in PM, 
Fra. 7. 


* Reconstructed mica" might, and probably does, have 
as high or higher specific disruptive strength when tested in 
flat sheete, than any other material which could be employed 
for slot insulation. It is doubtful whether any precise 
data are available which would permit of estimating the 
percentage inferiority when curved, as а function of the 
radius of curvature. For this purpose I would propose 
the following testa, to compare iu this respect ** reconstructed 
mica" with an insulation consisting of some impregnated 
fabric which we will assume to have, when tested in flat 
sheets of a given thickness, some 75 per cent. of the dis- 
ruptive strength of “reconstructed mica." Let samples 
from these two materials be prepared by using them to 
insulate brass or iron cylinders of 40 mm., 20 mm., 10 mm. 
and 5 mm. external diameter, the total thickness of insula- 
tion being, for the first series of teste, say 1:0 mm. The 
smaller the diameter, the less would be the disruptive 
strength per millimetre, but the rate of decrease of the dis- 
ruptive strength will probably be more rapid for mica than for 
impregnated paper or tape. I recently supervised some tests 
on a set of such samples, for which the outer diameter 
of the brass cylinder on which the insulation was 
arranged, was 22 mm. The insulation consisted of tape 
wound on with one-half lap and impregnated with a certain 
varnish, and baked after the completion of each layer of 
taping, until a thickness of 1:3 mm. was finally obtained. 
The preliminary tests showed an average disruptive strength 
of 22,000 R. M. S. volts, or 17,000 R. M. S. volts per millimetre. 
Other identical samples were subjected to a temperature of 
96? C. for 200 hours, and were then found to have an average 
disruptive strength of 24.200 R.M.S. volta, or 18,600 R.M.8. 
volts per millimetre. The improvement was doubtlesa due 
to the drying resulting from the long baking. 

„Taking Baur's law for the disruptive voltage, namely, 
that it is proportional to the two-thirds power of the thick- 


ness, the R. M. S. volta per millimetre for samples of one 
millimetre thickness would, in the latter case, have been— 


24.200 24.200 
е 20,000 volta, 

I have no data on composite mica under equivalent con- 
ditions, but I consider that its disraptive strength would 
not be appreciably higher than the above figure, and it should 
be pointed out that much sharper bends occur;in ‘practice in 
slot insulations. 

. The results.for various radii of curvature should be plotted 
as indicated in fig. 8, relating respectively to the ultimate dis- 
ruotive strength and to the determination of the voltage 
‘sufficient to occasion perceptible heating of the insulation. 
Obviously it would be necessary in the second test, and if 
not absolutely necessary, nevertheless also desirable in the 
_ first test, to bring the voltage up by small steps, remaining 
during & sufficient and fixed interval on each Btep. In the 
first test this interval should be at least one minute. In the 
second test it should be at least five minutes. The samples 
should be carefully dried prior to the test, in a vacuum oven 
maintained at a moderate temperature, say 75° Centigrade. 

The above has not been written with any intention of 
depreciating the merits of composite mica insulations, but to 
call attention to the fact that other excellent materials are 
also available, The vestige of cement always remaining 
between the leaves of mica is generally of secret com- 
position, as are also the varnishes used for impregnating 
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tapes, cloths and papers. These, undisturbed, would pro- 
bably neither of them occasion trouble, but in the presence 
of moisture or other materials, such as the materials of the 
impregnated tapes, chemical processes may take place dele- 
terious to the maintenance of the ineulations. 

Moisture, at least, can be more effectually guarded against 
than is at present customary. Vacuum drying ovens should 
be regarded as an indispensable accessory in a works where 
electric machinery is built. The cotton-covered wire and 
the other tapes and papers are received at the works often 
with from 5 to 10 per cent. by weight of moisture in the 
insulation, and this should be expelled in a vacuum oven 
immediately prior to winding, and again as often as possible 
at various stages of the manufacture, for, especially in a 
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climate such as England's, these insulations will be con- 
stantly ready to take up this percentage of moisture again. 
Hence the great importance of a recent suggestion from Mr. 
Highfield* that one should “fill in the whole of the space 
from copper to iron with insulating material, во as to entirely 
exclude air." This has, of course, often been proposed, but 
has rarely been reduced to practice, at any rate, not on a large 
scale. From the point of view of preserving the integrity of 
the insulation, the windings should be practically sealed up 
in a complete waterproof envelope; but this should only be 
. done after every care has been taken to expel the internal 
moisture, otherwise the thermal objection to undue enclosing 


of the coils with insulation is alone experienced, and no gain . 


from the insulating standpoint is obtained. In fact, unless the 
moisture is expelled in the first place, it is better to leave 
the insulating coverings open at the ends and to trust to the 
heat developed in service to periodically expel the moisture. 
The former plan of first expelling all moisture and finally 
giving the winding a complete waterproof covering is, how- 
ever, the correct method for high tension machinery. 

As to how far mica should play a part in such ineulations 
should only be finally decided upon after far more exhaustive 
comparative tests than are at present available. These teats 
should comprise the subjection of numbers of sample tubes, 
such as I have described, to the prolonged influence of mois- 
ture, oil, and, as Mr. Higbfield's experience teaches, to the 
prolonged influence of ozone, and of acid fumes. These 
“ageing” tests should be made under various temperature 
conditions, as well as under the influence of cyclic changes 
of temperature. The various varnishes on tbe market should 
be teated, and also the various grades of mica compositions. 
The combinations should be varied as regards the material 
of the tape or other wrapping, and great intereat would 
attach to tests on samples consisting of a thin layer of mica 
midway between two layers of impregnated tape. It would 
be useless to draw final conclusions from other than most 
exhaustive tests, and although it is manufacturers who should 
primarily be chiefly interested, the carrying out of such tests 
generally devolves upon institutions for technical instruction, 
and there would appear to be no difficulty in the way of 
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obtaining most valuable resulte from students’ work on these 
lines. The amount of work requiring to be done is in- 
exhaustible, but before concluding the article, it is well to 
again lay emphasis upon the feature of heating of the 
insulation due to the dielectric stress set up in it, either 
during the subjection to extra high voltages for testing 
purposes (and from tbis standpoint the duration of the test 
should be limited in cases where heating wonld ensue) or 
during normal operation. "This point should be investigated 
for all materials. Some results for mica have already been 
shown in fig. 6. Arnold has given some similar data for 
“oiled linen" from which the curve in fig. 9 has been 
derived. 

Arnold states that some firms quote the insulation 
strength of their materials in terms of the voltage for a 
given thickness, which will cause an ultimate temperature 


The Insulation of Armature or other Ooils for High Tension 
Apparatus." J.S. Highfield, Electrician, Vol. 54, January 27tb, 1905, 
p. 573. | | 


rise of 3? C. Не states that for “ reconstructed mica” this 
is from one-fourth to one-eighth of the disruptive voltage, 
whereas for “oiled linen” it is only half that 
voltage. It would appear, however, to the writer 
that Arnold over-estimates the disruptive strength of 
“reconstructed mica” and under-estimates the disruptive 
strength of impregnated fabrics, or possibly the “oiled 
linen" to which he refers was & poor representative of the 
latter class of insulation. То fix ideas, a number of mis- 
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cellaneous tests, which the writer has collected from a 
number of sources of varying reliability, are brought together 
for reference in fig. 10. In none of these tests is sufficient 
information available regarding the conditions under which 
the teste were made, It is, however, interesting to note that 
an impregnated paper is amongst the best as regards dis- 
ruptive strength, and this brings to mind the fact that paper, 
which is so extensively employed as insulation for cables, 
enjoys as yet comparatively restricted use in the construction 
of dynamo-electric machinery. This is largely on account 
of its comparative unsuitability for withstanding high tem- 
peratures, Nevertheless, it would be of interest to include 
various paper compositions ia the list of materials which it 
would be desirable to investigate on the lines indicated in 
this article. f 


EFFECT OF LOAD FACTOR ON СОВТ ОР 
POWER. 


Іт behoves every engineer who is concerned with the instal- 
lation or extension of plant for electricity generation to 
study the influence of the load factor on the cost of power 
supplied. Figures given by Mr. E. M. Archibald, B. Sc., in a 
paper before the Canadian Society of Civil Engineers, though 
not applying directly to English practice, indicate the lines 
on which such problems should be attacked. 

Analysing the cost of power into management expenses 
(these being practically constant with a given system and peak 
load, irrespective of load factor); distribution coste, gub- 
divided into the invariable items of fixed charges and main- 
tenance, and the variable items of losses in lines, meters, 
transformers, earths, and thefts (the last two being kept 
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within fixed limits by dint of constant attention) ; and cost 
of production, the latter is-dealt with in fall. 

The investigation is conducted by analysing the generation 
costa for the following specific cases :— 

1. A plant of 750-K w. peak load, of three units of 300-kw. 
capacity each, and 25 per cent. overload capacity. Мо 
automatic stoker economisers or coal-handling apparatus 
are used. The cost of (а) condensing, (b) non-condensing, 
is considered independently. 

2. For а peak load of 1,500 xw., three units each of 


600-Kw. capacity. Condensers and automatic stokers, but 


no economisers or coal-handling apparatus, are used. 
8. A producer gas plant for a peak load of 750 Kw., three 


units each of 800-Kw. capacity, with 25 per cent. overload 


capacity on the generators. It is noted in passing that, as 
the overload rating of а gas engine isto that of а correspond- 
ing steam engine roughly as 15 to 50, а gas engine of 530 
normal B.H.P. will be eqnivalent to а steam engine of 450 
I. H.P. in reserve capacity. At normal load (300 kw.), 
therefore, the gas engine is 30 per cent. underloaded, with 
consequent poor efficiency. 

The first cost of the complete plant is placed at $131.6 
per KW. for (la), $127.4 for (15), $134.0 for (2), and 
$186.0 for (8). With interest at 5 per cent., taxes and 
insurance at 2 per cent., depreciation of machinery at 
10 per cent., and depreciation of buildings at 8 per cent., 
the fixed charges amount to $17,121.75, $16,462.75, 
$36,318.75 and $26,080.5 per year for the respective plants. 
The above costs are for 100 per cent. load factor; due to 
decreased boiler capacity required on lower load factors 
(safficient reserve against accidents, repairs and peak loads 
being provided), they may be reduced somewhat in the 
steam plante. For example, with 40 per cent. load factor 
—a usual figure—the fixed charges are reduced by about 6 
per cent. by overloading the boilers at the peak. In gas 
plants the cost of storage for low load factors about equals 
that of an extra producer. On this modified basis 
fixed charge curves can be plotted in cents per Kw.-hour for 
load factors from unity to 0'1 in each of the four cases. 

The operating charges—labour, oil and waste, supplies, 
water, repairs and fuel, vary with the load factor; though 
below 40 per cent. load factor labour remains constant. 
Since the more hours per day the plant is run the more oil, 
waste, supplies, water and repairs are required, these vary 
practically directly with the load factor. The cost of coal 


per unit varies with some power of the load factor less than 


one, depending on the number and efficiency of engine and 
boiler house unite of plant, the cost of coal per ton, its heat 
value, and the performance of the fireman. With fuel of 
calorific value of 12,000, 1 Kw.-hour being generated from 
3°5 lb. coal at 40 per cent. load factor on the steam plant, 
and in the gas plant 1:4 lb. coal developing a B.H.P.-hour 
at 50 per cent. load factor, the total generation costs are 
assessed in cents per K w.-hour as follows :— 


Loan FACTOB. 


Plant. | 100 per cent. | 70 per cent. | 40 per cent. 20 per cent. 


ата 4 • M — ee R 


la 10:84 | 0'95 ; 101 | 1°16 | 1°45 | 1°61 | 2°49 27 
1b .. | 090 | 1:08 | 1:09 | 1:29 | 1:58 | 176 26 2°86 
d us eee , 0:68 | 0:82 | 0:81 | 0:04 | 1:114 | 129 | 1:92 | 21 
З ... .. | 0°76 | 0:82 | 1:00 110 |16 |17 | 2:86 30 
| | 
A, refers-to coal at 32 per ton. B, to coal at 33. 


There is hence greater economy in the gas than in the steam 
lant for the sizes considered, at the higher load factors, but 
ess at the lower, owing to the heavy fixed charges with the 
gas plant. Moreover, the higher the cost of coal, the greater 
is the economy of the gas over the steam plant at high load 
factors. A determination of the percentage ratio of indi- 
vidual items of generating expenses to the total cost shows 
that although at high load factors the cost of fuel pre- 
ponderates over other expenses, at low load factors the fixed 
charges are the heaviest item ; hence, when the load factor 
on а system is low, the fixed charges govern the cost of 
power, and capital outlay must be conservatively dealt with, 
particularly if coal is cheap. If the load factor is high, 
extra investment in apparatus, such as coal-handling plant, to 
reduce cost of labour and fuel, is permissible. 
The costa of management and distribution are not fully 
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dealt with in the paper, but their influence on the coat to the 
consumer is indicated by the example of Plant 2 above. 
Allowing that $50,000 per annum covers the fixed charges, 


- maintenance and attendance on the distributing network, 


$35,000 the management expenses, profits and miscellaneous 
outlays, and distributing losses being taken as 30 рег 
cent. of station output, tne cost to the consumer in cents per 
unit is 1:94 for 100 per cent., 2:5 for 70 per cent., 3:9 for 
40 per cent., and 7:2 for 20 per cent. load factor. These 
may be compared with the generation costs above, and show 
the advantages that accrue to long-hour customers. 


ELECTRICITY AS MOTIVE POWER FOR 
A 1100-TON CARGO-BOAT.* 


By J. W. Н. HAMILTON. 


SEVERAL systems for the transportation of boats by means 
of electric power have been tried. For small launches, 
going short distances, the electric accumulator soon entered 
the field. For the towing of heavy canal boats the “ electric 
mules,” or locomotives, running on a track along the canal 
and taking the current from an overhead trolley wire, have 
been used in Europe for several years, and have also been 
tried in this country. "The idea of carrying а complete elec- 
tric generating plant on & ship, and using electric motors 
on the propeller shafts may be new to the engineers on this 
side of. the Atlantic. 

The high efficiency and small weight and bulk of modern 


- oil engines has made them very desirable as prime-movers of 


ships. However, for many years their use has been limited 
to small motor boats, on account of the difficulty in making 
& good reversible and variable-speed oil engine. The various 
kinds of reverse gears, which are extensively used on small 


‘boats, are entirely impracticable on large ones, and it was, 


therefore, suggested to introduce electricity as transmitting 
power between the engines and the propeller shafte.. Through 
this arrangement the simplest and most complete control of 
the boat is obtained. A cargo-boat built on this principle 
was completed last year, and has been in daily service for 
several months. The technical as well as the economical 
success of the system has already been proved, and a second 
boat of similar design has been ordered. A few data may 
be of interest to electrical engineers, and will probably make 
shipbuilders of the old stock ask themselves whether a revo- 
ed in the maritime transportation will not soon be at 
and. | | | 

The boat, which is named Vandal was built for 

Nobel Brothers, of St. Petersburg, the big Russian company, 
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for the transportation of oil from Rebinsk on the Volga to 
St. Petersburg, a distance of 700 miles, The hull of the 
ship, which is made of steel, was built in Nischni Novgorod. 
The overall length is 245 ft., beam 32 ft., and at full load the 
draught is 6 ft., and the displacement about 1,100 tons. As 
the river in many places is very shallow, the bottom of the 
ship has been made flat. Three propellers are used, and 
three units of oil engines of the Diesel type, direct connected 
to the electric generators. The generating plant is located 
amidship, and the three motors are in the stern, thus 
reducing the propeller shafte to minimum length. Oil tanks 
for the engines are located in the bow and stern; their 
aggregate capacity is about 12,000 gallons. The amount of 
oil consumed on one round trip is about 3,600 gallons. 

Each of the three Diesel motors develops normally 120 
effective u.P. "They are vertical, three-cylinder, single-acting, 
four-cycle engines, built by the Diesel Motor Co., of Stock- 
holm, Sweden. These motors run almost as smoothly as 


* Naw York Electrical World and Engineer. 
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steam engines, the combustion in the cylinders being rather 
slow. Another advantage of the Diesel motor is the self- 
ignition of the gages, caused by their high compression. All 
trouble with spark apparatus is thus eliminated. 
Swedish Diesel motor has reached a very high grade of per- 
fection. The complete combustion of the gases, combined 
with the practical arrangement of these motors, make them 
more efficient than any other engines in the market. Careful 
testa on large machines in actual service have shown that at 
full load 35 per cent. of the energy in the fuel is turned into 
useful work. Compared to the very beat steam engines, for 
which the corresponding figure will be 18 per cent., the 
result is remarkable. 

The three electric generators are connected by leather 
couplings to the Diesel motors. Direct-current machines 


Fig, 2.—Cracuirs оғ CONTROLLER ARM. 


are used. Each generator feeds it own motor, but can, if 
necessary, be connected to any one of the three propeller 
motors. The exciters are mounted оп the generator shafts 
and supply current not only for the generator and motor 
fields, but also for the lighting of the ship, searchlighte, 
steering gear, pumps, hoiste, &c. Controllers for operating 
the propeller motors are mounted on the bridge, so that the 
man in charge òf the ship can run it by turning the handles 
of the controllers. The whole electrical equipment has 
been furnished by the Allmánna Svenska Electriska Aktie- 
Bolaget, of Westeras, Sweden (The General Electric Co., of 
Sweden). 

Some details of the controlling apparatus have been 
worked out very ingeniously and possess some novel features. 
The principle of the motor control is shown in the diagram 
(fig. 1, p. 719). As the exciter is used for various purposes, ita 
voltage is held constant. A resistance is shunted across its 
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also the rotation of the motor. By being able to stop, start 
and reverse the motor by changing merely the field current 
of the generator, a safe and effective control of the motor is 
obtained. The speed can be varied between 80 and 
300 r.p.m., and the commutation is sparkless at all i 
The efficiency of this system decreases very little at low 
speeds, as the copper and iron losses in the generator are 
very small at low field excitation. | 

In mechanical construction the two controller arms are 
combined in one, as shown in fig. 2. The curved sectors are 
connected to the generator field, and the contact buttons are 
connected directly to the resistance. 

Obviously, the life of this controller, ав well as that of the 


| alle | 
Fig. S.—DriAGRAM оғ STEERING APPARATUS. 


rest of the motor and generator equipment, will be very 
long, and the cost of maintenance will be insignificant. 
There is no main current to break and make, no arcing 
contactors to replace, and there will be no severe stress put on 
the insulation. These controllers enable a man on the bridge 
to change the speed of the motors from fall positive to full 
negative value in 12 seconds. The whole system gives entire 
satisfaction. On ordinary boats the failure of the engineer 
promptly to execute the orders, given through some kind of 
signal system from the bridge, sometimes causes serious 
accidents. This source of trouble is entirely eliminated by 
controlling the motors direct from the bridge, and not 
through a second person. - 

The great amount of power required for steering а large 
ship necessitates the use of motors for operating the steering 
gear. Generally steam engines are used for this purpose, 
and they work satisfactorily. However, the whole 
mechanism is rather complicated and expensive, and 


y d | ^ 
{ — $ 114 LLLA М, 
/ * 
— — 7 A ~ 
obese 111 —т— r 
18 
Te T Wr — EN 4 
Lote | , 
mt 
. 
— 
eo 


I 
t 


-= 


* 
— 


Fig. 4.—HrLBvaTIO0N AND Pran or Moror-Driven Слвао Boar. 


brushes. This resistance, which has several taps, is con- 
nected to two gets of contact buttons on the controller. The 
generator field is connected to the two contact arms. Sup- 
pose that the motor is running and that the controller arms 
ure in position, A A1. The generator will then receive fall 
field current. The motor always gets its field current 
directly from the exciter. By moving the contact arms 
towards B Bi, the generator voltage will drop, and when the 
arms come opposite to each other there will be no excitation, 
and the motor will stop. If the arms are turned towards 
0 Ci, the field current of the generater will flow in opposite 
direction, thus reversing the armature current and therefore 


requires a great deal of attention. Several kinds of elec- 
tric steering apparatus have been tried successfully. The 
system adopted on the Vandal works very satisfactorily, 
and has the advantage of great simplicity. Fig. 3 shows 
a diagram of the arrangement. R is a resistance with a 
movable contact arm A, operated from the bridge of the 
boat; R, is а resistance with a contact arm Ai, connected 
directly to the rudder post. A shunt motor, the armature 
of which is connected to A and A, operates the radder 
through a worm gear. The motor field coils and the two 
resistances, R and R,, are connected in multiple to the 
exciter. 
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As to the first cost of the machinery, the three Diesel 
motors and the whole electrical equipment, including algo. 
lighting, hoists, steering apparatus, pumps, &c., coat 
$30,000. Steam engine builders had offered to equip the 
boat with two compound steam engines of the same 
capacity as the three Diesel motors at a cost of $21,500. 
. In order to make the electrical apparatus pay, a saving 
of somewhat. over $1,000 per year must be effected. 
Experience has shown that, counting only the reduction in 
the fuel bill, this amount of money will be raved in two 
“months, when the boat is kept running practically all the 
time, А few figures on the fuel economy will be of 
interest. 


The thermal units of crude petroleum are about 11,000 K. 


(calories per kilogram), and of coal about 8,000 cK. As 
has been previously stated, this type of Diesel motors will 
turn 85 per cent. of the 11,000 ck. of the oil into effective 
work, whereas.a steam engine of the very best type will take 
care of only 18 per cent. of the 8,000 ck. of the coal. It 
. is apparent, therefore, that 1 ton of oil will do just as much 
effective work as 3:7 tons of coal. The prices of oil and coal 
vary a great deal in different places. In St. Petersburg a 
ton of coal costa about $4.80. The price of petroleum 
averages $9 per ton. 
the oil, and allowing 20 per cent. for the losses in the elec- 
trical machinery, the saving for fuel will be considerable. 
By reducing the weight of the fuel over 60 per cent., the 
carrying capacity of the ship will be correspondingly in- 
creased. Of course, the electrical machines will entail some 
extra dead-weight, but hardly as much as the water-filled 
boilers in a steamboat. Farther, a great deal of piping and 
auxiliary machinery, necessary for a steamboat, is done away 
with. Everything considered, it was estimated that the 
cargo capacity of the Vandal gained 10 per cent. by using 
oil engines and electrical power transmission instead of steam 
engines. | 220 

‘The second boat, named Samara/, which is now being 
built, is of somewhat different design. Only two sets of 
Diesel motors are to be used, each developing 180 effective 
H.P. All machines will be located in the stern of the boat. 
No exti& motor attendants will then be required. The 
engine and propeller shafts will be supplied with clutches, 
во that when the boat is to run a long distance without 
stopping, the engines will.be connected directly to the. pro- 
peller shafts. The first cost of the Samara! will be less than 


that of the Vandal, as only two sets of machines and one. 


machine room will be used. The running expenses of this 
boat will also be reduced, ав the electric transmission will be 


cut out for long rans and the number of dynamo tenders . 


will be less. 

Considering these facts, the Samarat will be a highly 
economical boat, and it will probably compare favourably 
with steamboats even in places where the price of oil is 
higher than in Russia. Obviously, the relative price of 
oil and of coal is the most dominant factor in deciding 
which type of boat will be the most economical for a certain 
locality. | 


‘FIXING ATMOSPHERIC NITROGEN. 


Коме extremely important developments in electro-chemical 
industry have already been achieved in the course of the 
researches which have been carried on during the last few 
years with the aid of electrical power obtained from the 
Niagara Falls geperating plant. This experimental work 
. has been carried out, with characteristic American enter- 

prise, on а very extensive scale, and at a very considerable 
expenditure of capital. 

This expenditure has already been well repaid by the com- 
mercial results obtained both in improving existing indus- 
trial processes and in developing new ones, but of all these 
researches none has excited more general interest than the 
oue which ie still being actively prosecuted for the fixation 
of atmospheric nitrogen, in the form either of nitrates or 
of ammonia salts. Interesting results have been obtained, 
and the plant used has been described in our columns. So 
far, commercially practicable resulte do not appear to have 


The coal will cost twice as much as 


Б * 


been attained, but we believe the inveetigations are still 
being prosecuted energetically, in view of the great importance 
of the problem and of the immense financial reward attending 
а successful issue. 2 | 

Fixed nitrogen is а necessity for the development of 
nearly every kind of. vegetation, and wheat, and other grain 
crops especially require it in large quantities, , The rapid 
yearly increase in wheat cultivation is very largely responsible 
for the enormously increased demand for nitrogenous 
fertilisers such as guano, nitrate of soda and sulphate of 
ammonia. Е 

The gaano deposits are already practically exhausted, and 
the Chili saltpetre beds are rapidly approaching the same 
condition. The production of sulphate of ammonia is 
increasing from year to year, but its present principal source of 
supply, as a residual product in gas manufacture, is a 
limited one, as is shown by its steady increase in price. 

The cheap production of nitrogenous compounds which 
can be assimilated by the roots of plants is, therefore, one. 
of the most important problems of the immediate future, 
and the development of an electrical process which would 
afford a satisfactory solution would not only benefit those 
immediately concerned, but would give a most important 
impetus to the electrical industry generally by opening up 
an almost boundless field for the generation and utilisation 
of electrical energy. | | | | s 

While wishing all success to the seekers ufter such a pro- 
cess, the cheap production of nitrogenous fertilisers in qnan- 
Шу is а matter of such pressing importance that we are 
prepared to welcome any practical solution, even though it 
come from sources outside the limits of the industry with 
which we are most intimately connected, and therefore it is 
with pleasure that we learn that extensive works are being 
erected, and are nearly approaching completion, at Оагп- 
lough, in the north of Ireland, for the manufacture of 
sulphate of ammonia on an extensive scale. 6 

‘The process, which is a purely chemical опе, was 
invented by Prof. Wilhelm Eschweiler, of the Technical 


. Hoch-Schule at Hanover, and Dr. H. C. Woltereck, of 


London and New York, and was taken up and developed by 
ап English syndicate which was,formed for the purpose 
nearly three years ago. NE 

It consists essentially in passing a stream of air mixed with 
steam over a mass of peat іп а state of slow combustion. 
The result of this is that some of the nitrogen contained in 
the air, and some of that contained in the peat, becomes fixed 
by means of hydrogen obtained by decomposition of the 
steam, forming ammonia, which is then taken up by sul- 
phuric acid, and so converted into sulphate. 

We are informed that over five tons of sulphate of ammonia 
are obtained from every 100 tons of peat treated, and that, 
on this basis, the cost of production is lees than half the 
present market price of sulphate of ammonia. 

The works, which are being erected at a cost of abont 
£30,000, include an aerial ropeway a couple of miles in 
length, with a capacity of 60 tons an hour, for conveying the 
raw material from the peat-bog to the works, 


eee 


CORRESPONDENCE. 


Letters recttved after first post on Wednesday morning cannot. appear 
until the following week. · Correspondents shouid forward their com- 
munications at the earliest possible moment. No letter can be pub · 
lished unless we have the writer's name and address in our possession, 


Patent Agreements. | 


Mr. Raworth's letter and oppeal to your readers might 
have been more effective if he had adopted Mr. W. S. Gilbert's 
* Pooh Bah ” method of reasoning, viz. :— 

In my position as director, І am bound to support my 
colleagues in the generally accepted view of so snd to, 
having regard to such and such possibilities." 

** On the other hand, in my capacity as inventor, I bitterly 
resent the brain-sucking strategy of the management." 

„Again, in my pose as political economist, 1 feel that my 
capacity as inventor should be duly recognised," &c. 
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Curiously enough, Mr. Raworth attempte to soothe the 
issues and explain his position by exactly the same expe- 
dient as Pooh Bah,” and “insults” his prebears, as far 
as his irrepressible gallantry will permit. But can Mr. 
Raworth reconcile his stetement:—'*'The result of that 
agreement was paralysis,” with the later paragraph, Happily, 
for this country, &c., men go on thinking and working, 


Let us accept the latter; it is, perhaps, more emphatic. 
“ I say this because I have seen it.” 

This puts the political economist right; the agreement 
makes no difference. | 

The inventor's position, as demonstrated by Mr. Raworth, 
is that he is forced by the agreement to earn thousands 
instead of hundreds; this appears to be satisfactory. 

There remains the director's problem, apparently “ some- 
thing humorous but lingering—something with boiling oil 
in it—or melted lead." Сап Mr. Raworth be persuaded to 
disclose the inner workings of the board ? — 

s ader. 


Tendering in Natal. 

I enclose herewith ап advertisement which appeared in а 
local paper on 15% inst., and which will give you an idea of 
the style of thing one has to put up with in this country. 

You will note that tenders are to be received before noon 
on 18/5 inst. It may also interest you to know that there 
is one firm in Natal which is agent for both Alley McLellan 
engines and Thomas Parker dynamos. 

Further comment is unnecessary ! 


Durban, Natal, March 21st, 1905. 


Onlooker. 


Овиттоун Locat BoíaBD.— ELkcTRI0 Ілонтіхо DEPARTMENT. 


TENDEBS are hereby invited for the supply of:— 


One Alley McLellan simple acting non-condensing Steam Engine, 
8 direct to Parker Shunt- wound Dynamo, 210 volte, 
amps. 
One Steam Beparator, Tachometer, 4-in. valve. 
Any other information to be had on application. 
Tenders to be received on or before noon, March 18th. 
А, ALLAN Dorr, Town Clerk. 


А.С. v. D. C. 


At the risk of meriting the accusation of irrelevance, I 
feel constrained to strongly protest against the offensive and 
personal tone of your later correspondents’ communications, 

For Mr. Abraham's information, I may authoritatively 
state that shift engineers, faking any responsibility, were 
never paid less than £100 per annum at Tunbridge Wells. 

Until someone effectively replies to my letter of March 
11th, I cannot say more on the matter. 


W. Talboys Wheeler. 


In Mr. A. J. Abraham's letter on the above subject, 
instead of keeping to the point, he makes some most 
uncalled-for remarks concerning the switchboard men at 
Worcester, 

I can quite imagine, from the kind of letter he has 
written, that Mr. Abraham, when a switchboard man at 
Worcester, instead of attending to his duties, used to fill in 
his time at nap and fishing, but it is just as well for the 
community in general that the present switchboard men do 
not follow Mr. Abraham’s example. 

As Mr. Abraham’s most unseemly remarks, if allowed to 
go unchallenged, are liable to interfere with the prospects of 
the Worcester assistante, I trust that you will be good 
enough to find space for this letter. 

A. B. H. Cope · 
chief Assistant, Powick Works. 

Worcester, May 1st, 1905. 


I was rather surprised to find that *Shift Engineers "— 
s0-called—allowed thé remarks passed by the late chief 
assistant for Partick to go unchallenged, Anyhow, what 


Mr. Abraham says applies, I think, to the majority of 
stations. | | 

The term “Shift Engineer" is a misnomer in a great 
number of cases. Before a man can call himself such, he 
ought essentially to be an engineer. By working in a 
number of stations, and visiting many more, I am inclined 
to think that the majority at the present time are not such, 
but are simply inflated switchboard attendants, pupils, &c., 
or what Mr. Kilburn Scott would term “pointer dodgers.” 

The majority of stations have a works superintendent 


and a foreman fitter, who stand before the ‘shift engineer," 


and have entire charge of the running of the station, or that 
part of it which. affects the works оовів sheet. The “ Cult 
of the Marine Engineer " was an eye-opener to many station 
men. Mr. W. T. W. has got another one, but no more than 
he asked for, but he ought to think himself fortnnate that 
he has been let down so easily. | 

Old Reader. 


Tabloid Electricity. 


I am much surprised that there have been no commenta 
on “ Greenhorn’s ” last letter. 

I am very interested in the matter, it being an old, and I 
thonght original, idea of mine. 

Even if the scheme referred to by Mr. Broadbent were 
not а success 20 years ago, it scarcely follows that it might 
not be so now, always providing that the district were 
suitable. 

In these days, when portable batteries to stand knocking 
about have been on the market for some time for the ignition 
system of petrol vehicles, the conditions of success would 
seem much more favourable. Hand and table lamps, &., 
would need to be designed and the batteries made inter- 
changeable. 

Consumers could place & card in their windows, like 
Carter Paterson's, when they required & charged battery left, 
having been previously instructed how to detect a cell nearly 
exhausted. In the absence of any definite objections being 
given to the scheme, one is tempted to think it practicable, 
though revolntionary. 

Pussy Cat. 


The Dynamic Balancing of Rotating Machinery. 


The recent tendency to considerable increase of the peri- 
pheral speeds of machines, consequent upon the introduction 
of turbine driving and the recognition of the economy in 
material effected by high speed design, has led to the neces- 


` sity for greater care in the balancing of the rotating parts. 


It is well known that the static balance obtained by the 
knife-edge method of testing the balance usually employed 
is not necessarily a correct dynamic balance, and no static 
method can be satisfactory for very high speeds. In the 
United States, I understand that the problem of dynamic 
balancing has been solved by Prof. Elihu Thomson in con- 
nection with the Curtis turbines by the device of suspending 
the rotating part with its axis vertical by a rope, and 
balancing until it spins about its geometrical axie without 
vibration. I had not an opportunity of seeing this method 
іп use, but it is unquestionably excellent in its results, as 
will be admitted by anyone who has seen these turbines 
running. It appears to me, however, that this method 
must be troublesome, in that it requires the suspension of 
the moving part, and that there is nothing to indicate in 
which direction the balance weight is to be fixed. Moreover, 
the free swinging round of large machines at high speed 
seems not unattended with danger. 

A few weeks ago I was troubled with yibration in one 
of the motors in the laboratories of this Institute, which 
runs with a peripheral speed of about 4,500 ft. per minute, 
and it occurred to me to try a stroboscopic method of 
balancing. Instead of removing the armature from the 
motor, the whole machine in its normal state was mounted 
on a somewhat yielding support, so that at normal speed it 
ran with about 35 in. amplitude of vibration both vertically 
and horizontally. The end of the motor shaft had a chalk 
mark made on one side of its centre. When the motor was 
running at full speed in the ordinary manner, the end of the 
shaft was illuminated by an arc lamp and lens, which threw 
a strong beam of light on it, and a disk about a foot in 


| 
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diameter with а radial slot in it was interposed in the 
path of the beam. Ву rotating the disk with a small 
motor and regulating its speed, the chalk mark on the end 
of the large motor shaft could be clearly seen, and be made 
to appear to revolve slowly either forward or backward. 
When this was the case, the centre of the shaft could be 
seen to describe a small circle, and the direction of the 
radius of this circle was noted with respect to the chalk 
mark. On stopping the machine and attaching a balance 
weight in a position diametrically opposite to this direction, 
it was found possible in two or three trials practically entirely 
to eliminate the vibration. 

In practice, this method might be very easily carried out 
by fixing the machine on a somewhat flexible timber baulk. 
There is no need for a darkened room if the light is some- 
what shaded from the end of the shaft. Instead of employ- 
ing ап arc lamp, we may, of course, simply view the end of 
the shaft through the slit in the rotating disk, but the arc 
enables the want of balance to be observed by one or more 
mechanics with great convenience. The stroboscopic device 
is equally applicable to the method of suspension, and would 
render the balancing much more easy, but the writer believes 
that the method above deecribed will be found sufficient for 
all practical purposes. For very perfect balancing, it would 
be advisable to illuminate both ends of the shaft in turn. 

This device is, of course, an obvious one; but as I have 
not heard of its employment by anyone, I thought it might 
interest your readers. 

; Charles V. Drysdale. 

Northampton Institute, London, E.C., 

April 27th, 1905. 


Lightning Conductors a Source of Danger. 


I am not sufficiently conversant with this matter to venture 
to give an opinion, but with reference to the fact of St. 
Mathias’s Church, Richmond, being fitted with a conductor, 


and being badly struck by lightning, I would say that on 


the Sunday afternoon in question I was sitting in my dining- 
room, the window of which looks across the river on to 
Richmond from the Middlesex side, The thunder and light- 
ning were heard and seen, I might say, simultaneously. My 
house shook from top to bottom, and I distinctly saw a fire 
ball, and mentioned this to those who were in the room. I 
furthermore said I was confident that a building in Richmond 
had been struck. On the following morning I heard from 
friends in the train tbat such was the case. There is 
no doubt that a fire ball, thunderbolt, or whatever it was, 


actually fell, as I clearly saw it descending from the clouds. 


C. S. Northcote, M.I.E.E. 
London, W.C., May 151, 1905. 


Electric Light and Calico Prints. 


We should like to ask any of your readers if they can give 
us any information derived from their experience regarding 
the effect of electric lighting in distinguishing the colours of 
calico prints, both with reference to incandescent electric 
lamps, Nernst lamps, and arc lamps, and as to the relative 
advantages or disadvantages of the same, as compared with 
ordinary gas or incandescent gas light. 

Calico Print. , 


Tramways Over the Bridges. 


Although the close division on the question of permitting 
trams to cross the bridges of London, and the decision of 
the Speaker in respect to his casting vote, must have 
resulted in great disappointment in some quarters, it will 
probably be generally admitted that the public will gain by 
the retardation of a scheme which deals but partially with 
the grave problem of inter-communication between the 
North and South of the Metropolis. The first condition 
to improvement of traffic must be the widening of the 
bridges, or increasing their number, and, where possible, 
supplementing them by subways and railways. It is 
obviously faulty policy to add to the congestion of bridges 
already too small for their work. The problem is to transfer 
a given number of people over a comparatively short 
distance in the shortest possible time. The rate at which 
traffic can proceed across our existing bridges is determined 


by the speed and steering capabilities of the vehicles, and, 


just as the speed of a squadron is determined by the slowest 


vessel in its composition, so the average rate of traffic 
depends upon the clumsiest conveyances. So long as horse- 
drawn drays and donkey barrows, funerals and fire engines, 
pedestrians and motor-cars, traverse the same bridges, there 
will be haltings and processions, and the average rate of 
transit will remain sensibly constant. If to all these moving 
objects is added the tram, the clumsiest of all passenger 
street-craft, the result must be to reduce the average speed. 
Consider only the city embouchure of Blackfriars Bridge, 
admittedly one of the most dangerous traffic centres of the 
world ; if trams were superposed upon such a whirligig of 
vehicles the result would be to stifle Farfingdon Street, and 
if they did not block it they would certainly hinder the east 
and west traffic at that point. Waterloo and Westminster 
present similar difficulties. And, much as we appreciate 
the advantages of the motor-omnibus, this promising vehicle 


will scarcely improve the existing state of affairs, even 


supposing that it does not aggravate them. Literally, the 
matter requires dealing with on broader lines. | 
Pontifex. 

(The Speaker gave his casting vote against the motion to 
shelve the question, so we fail to see that the scheme has 
been retarded in the present session. Theoretically, our 
correspondent, is perfectly correct as regards the desirability 
of а new bridge for the tramways; practically, however 
the question of cost is a controlling factor, and we fear there 
is not much probability of the new bridge being built. 
Had the Council adopted the trolley system for its tramways, 
there would have been money enough to build the bridge, 
and one great hindrance to getting over the existing bridges 
(i. s., the deep conduit) would have been non-existent. Our 
own view is that & physical connection between the northern 
and southern systems is absolutely indispensable, whether 
it be made over the existing bridges or over а new one; 
and it should not be forgotten that the tramcars will not be 
wholly additional to the existing traffic, but will themselves 
carry part of it.—Eps, E. R.] 


Tests on Stirling Boilers at Neepsend Works. 

It has always been my practice, when receiving anonymous 
letters, to consign them to the wastepaper basket unread. 

If, therefore, ** Calories" wishes to discuss the matter in 
question further, I shall be pleased to reply to his criticism, 
provided he will divulge his name, во that I may know with 
whom I am dealing. m | 


| 8. Е. Fedden. 
Sheffield, May 2nd, 1905. | 


Тһе Localisation of Faults on Cables. 


May we at once state that we have as yet had no practical 
experience of the method of localisation referred to in the 
recent correspondence, but we hope shortly to give the method 
a trial. Perhaps Mr. Johnson will pardon us, however, for 
Saying that we gave the matter serious thought before we 
wrote the letter to which he replies. : 

Mr. Johnson says :—'* The testing is never carried out at 
the peak of the load." This looks rather like an indirect 
admission that the consumer's installation will, if the resist- 
ance be sufficiently low, materially affeot the accuracy of 
the result. 

Mr. Johnson also says :— If there area few lamps on 

. the resistance is-high in comparison with that of the 
voltmeter.” Now, the resistance of the voltmeter is not less 
than 25 ohms (Electrical Magazine), во that we can hardly 
accept the resistance of, say, a circuit of arcs in series, 
a small fan motor or a radiator as high in comparison 
with 25 ohms, and any one, or possibly all, of these 
appliances might conceivably be encountered. Four out of 
six tests mentioned in the Electrical Magazine were made 
between the hours of 10 a.m. and 8 p.m., and it is certain 
that if the supply were cut off a distributor in a busy district, 
the resistance between the conductors would be much below 
25 ohms unless the consumers’ switches were opened. Still, 
Mr. Bergh states most emphatically, and without any 
qualification, that this is quite unnecessary. 

Mr. Johnson’s information that “ the test does not depend 
on the absolute value of the voltage drop” is as unnecessary 
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as his remark that “the shunting resistance remains prac- 
tically constant between the readings of v, and v," is 
incorrect, as is easily seen if one gives the matter serious 
thought. 

We have carefully worked out two cases, first without, 
secondly with a consumer’s installation of 10 ohms resist- 
ance in circuit, and find the difference is appreciable, 
amounting to 12 yards in 500. 

Of course, after all, the practical result is the criterion, 
and while we do not for one moment wish to disparage the 
utility of the test, still we venture to think that the very 
definite statements which have: been made respecting the 
inability of conspmers’ installations to affect the result, 
require a little gentle qualification. 


Weary Willie and Tired Tim. 


Shunt-Wound Motor Connections. 


I should like to have your, or some of your readers’, 
opinions on the proper mode of connecting up ordinary 
shunt-wound motors to the mains. Do you consider the 
enclosed sketch of connections а good one, which might be 
put safely into the hands of а non-expert attendant, without 
fear that, by the operating of any of the switches shown, 
any damage may be caused to the windings of the armature 


ee / 


D P, Double-pole switch, with maximum current and no-voltage release ; 
L, Liquid starter; м, Mains, 


or field coils, when stopping or starting the motors, or by 
any induced voltage which may arise ? In regard to this, I 
may вау I have seen one or two gross mistakes made by 
firms from whom one is entitled to expect more knowledge, 
showing that the matter does not always receive the attention 


it certainly merits, 
Safe Guard. 


New Regalations for Electricity in Mines. 


In reference to the new rules in connection with the 
Coal Mines Regulation Act of 1887, there are one or two 
points about which considerable doubt seems to exist. 
Clause 7 reads:—*'In every completely insulated circuit 
earth or fault detectors shall be kept connected up in every 
generating and transforming station, to show immediately 
any defect in the insulation of the system. The readings of 
these instruments shall be recorded daily in a book kept at 
the generating or transforming station or switch-house.” 
_ There is no form of instrument at present on the market 

actuated by the pressure of the circuit in which it is work- 
ing, which will indicate the insulation resistance of one main 
accurately ; the readings always being affected by the insula- 
tion of the main not under test. Up to the present it 
has been customary to usea direct reading voltmeter cf 
high resistance calibrated in ohms, one pole of which is con- 
nected to one main and the other pole to earth, with the 
object of determining the insulation resistance of the other 


main. This is always inaccurate, by virtue of the shunting . 


action of the main not under test, 

More than that, readings of the instrument may be utterly 
misleading, as, if the insulation resistance of both mains be 
approximately equal, a high insulation resistance will always 
be indicated, even if both mains are earthed. 

The electrostatic ground detector is open to exactly the 
same objections, and, in fact, there appears to be no instru- 


ment on the market which will indicate at all accurately 
under the conditions specified. 

All this is, of course, quite well-known, and in the light 
of this it is extremely difficult to understand what form of 
instrument the authorities who were responsible for the 
drawing up of the new rules had in their mind. 

It would be interesting to inquire into the position of a 
colliery owner who, through inability to obtain a suitable 
instrument, is unable to comply with these regulations. 

A. F. Harris. 

London, E.C., May 8rd, 1905. 


BUSINESS NOTES. 


Automobile-Makers’ Register.—The British Empire 
Motor Trades Alliance is compiling a register of British manufac- 
turers of automobiles, motor engines, component parts and acces- 
sories. With the object of encouraging the home industry, it is 
intended to supply information to inquirers (private or trade) as to 
where any automobile, or requisite, manufactured in the United 


. Kingdom may be obtained. British manufacturers are requested to 


send to the secretary, at 11, Red Lion Square, the fullest details of 
their manufactures, and to specify that they are manufactured in 
the United Kingdom. 


Condensing Plant.—The Мігг!еев Watson Co., Ltd., 
of Glasgow, has recently secured a number of important contracts, 
including the following :— 

Lancashire Dynamo & Motor Co., for the Malta Dockyard. Four sets surface 
plant, each 7,000 Ib. steam per hour. 

Mr, P. J. Mitchell, London, for The Steel Co. of Scotland. Elevated jet plant, 
45,500 lb. steam per hour, from two Rateau exhaust steam turbines. 

J. G. White & Co., London, for Belfast Tramways. Three seta surface plant, 
each 24,500 lb. steam per hour. 

North Metropolitan Electric Power Supply Oo., Willesden Power Station. 
Surface plant, 16,000 lb. per hour. (Repeat order.) 

Gloucester Corporation. Surface plant, 30,000 lb. steam per hour. 


Tramway Guide.— An attractive souvenir has been pre- 
pared by the Metropolitan Electric Tramways, Ltd., for free distri- 
bution amongst the passengers on the new Edgware Road line, one of 
the most attractive pleasure routes out of London. The booklet 
contains 12 coloured views of places of interest on the way, together 
with a plan of the route, and а printed description of the scenes 
illustrated. A concise table of times, fares, stopping places, &o., 
appears on the cover. The Advertising Contractors and Printers, 
Ltd., of 5 and 6, Great Winchester Street, E C., are responsible for 
this novel production, which will probably have numerous imitators 
as а means of stimulating pleasure traffic. 


Acetylene Gas and Electric Smelting Со, Ltd.— 
Lords Justices Vaughan-Williams, Romer aud Btirling on Tuesday 
heard an appeal from a decision of Mr. Justice Backley dismissing 
a petition for the winding up of this company, on the ground that 
the petitioner's debt was too small. The company, whose registered 
offices are in Basinghall Street, Leeds, was incorporated ın 1900 
with a nominal capital of £25,000. It had works at Strangford, in 
Norway, and manufactured carbide of calcium and materials for the 
manufacture of acetylene gas. The petitioner had been the Man- 
chester agent of the company, and had obtained judgement for £18 
for services rendered as agent and issued execution, but there wes 
nothing on which to levy a distraint. The company had made no 
answer to any communication from the petitioner, and had ignored 
the present proceedings. Their Lordships allowed the appeal to 
stand over for a month, petitioner in the meanwhile to communicate 
with the company at Strapg lord. 


Vitrified Clay Conduits.—Messrs. J. F. Cummings and 
Co. announce that in future they will keep in London large stocks 
of there conduits ready for immediate delivery, ranging from single 
duct up to six-way, and that they are prepared to contract for com- 
plete installations in any part of Europe. They bave at present in 
hand the ccmplete city subway for St. Petersburg, wbich will take 
three yearsto lay down, and are supplying all the conduit for the 
telephone system of the Belgian Government. The conduit ís also 
being used in London by the Charing Cross Electric Supply Co. 


Fire.—In regard to their recent fire, to which we referred 
in our last issue, the Morley Electrical Engineering Co., Ltd., of 
Stanningley, notify that though their offices were practically 
destroyed, they hope to have their workshops going in a few days, 
and are arranging temporary offices on the premises in the mean- 
time. Their business friends are asked to send copies of 
invoices, &c., and also price lists together with best trade terms and 
djscounta. 


Building Trades Exhibition.—An excellent exhibition 
of matcrials, manufactures, and appliances used in connection with 
the building trades, is now being held at the Royal Agricultural 
Hall It was opened on April 27th by Lord Windsor, and will 
close to-morrow, May 6th. There is much of interest to be seen, 
and the exhibition is well worth a visit. Almost every branch of 
the trade is represented in the exhibits, 
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Reading Electrical Exhibition.—The exhibition of 
electrical machinery, accessories avd appliances, held last week in 
the Exhibition Buildings, Vastern Road, under the auspices of the 
Reading Electric Supply Co. Ltd., was an excellent one, and 
proved quite & popular attraction. Теге were a large numb:r of 
exhibitors. The company hired one of Messrs. Edmundson's 
travelling exhibitions, and this wassupplemented by about 30 cther 
well-known firms, among which were the following :— Messrs. J. 8. 
Henry, Ltd.; The Saunders Launch Building Co, Ltd.; Vernon 
Davenport & Co., Ltd.; The Industrial Battery Syndicate; Harpers 
Automatic Co.; The Bimplex Conduit Co.; Waygoods, Ltd.; The 
Reason Manufacturing Co.; Broom & Wade; Tae Windsor Electric 
Oo.; The Isometric Lens Co.; Botley & Lewis; S. Griffith; W. H. 
Baughan & Co.; Veritys, Ltd.; The Singer Manufacturing Co.; 
A. E. Felgate; Hawkes & Sons. The company’s generating station, 
which was also open to the visitors, formed an annexe to the 
exhibition prover. 

Mr. B. Griffith, of Railway, Foundry and Engineering Works, 
R3ading, exhibited the manufactures of his electrical department, 
managed by Mesars. Griffith & Biliotti, of 8, John Street, Adelphi, 
W.C. In addition to various D.c. motors and starters ranging from 
24 to 25 H. p., this firm displayed а line of polyphase motors. A 
noticeable feature of these machines isthat, contrary to the usual 
practice, they sre tannel wound, and both stator and rotor are 
machined, this design making a very compact machine and ensuring 
a high starting torque with small currents. A further feature is that 
the slip rings of the w. B. type are inside the bearing, thus affording 
complete protection to thé revolving parts. Amongst the novelties 
that were shown by him was a small drilling machine in which the 
drilliog table is so arranged that it can readily bo set at any angle 
or height, aleo an electric clock for uee in works which autoratically 
rings during the day at the starting and stopping houre. Messrs. 


Griffith & Biliotti's patent thermal cut-outs attracted attention; 


three types were shown, set to work with different time limits. One 
of them adjusted for use in central stations was acting within 
14 minutes with 50 per cent. overload and within 30 seconds with 
100 per cent. overload, while for motor circuits two types were 
shown at work, one acting іп 73 minutes and the other in half-an- 
hour with 50 per cent. overload, thus answering to any specification 
to which motors may be designed. Switches, switchboards, and 
Messrs. Johnson & Phillips's cables and instruments, for which 
they are sole agents for the district, were also on view. 

The Elieson patent accumulator, which was exhibited by the 
Industrial Storage Battery Syndicate, Ltd., of Reading, is worth 
mention. This accumulator was shown in the various stages of 
manufacture, and is intended for use in car driving. It can be 
rapidly charged and discharged without injury, and claim is laid 
to a touring car run of 75 miles on one charge. 

Mercury vapour lamps of the Bastian type were exhibited, and 
Róntgen ray and Finsen light apparatus, together with a large 
variety of fi'tioge, motors, lamps, fans, heatiag and cooking 
apparatus, &c., were also displayed. The application of electricity 
to power purposes was amply demonstrated. Tho exhibition closed 
on Saturday last. 


Belgium.—A new company has just been formed at 
Liège, to be known as Ls Société de l'Auto Mixte, to develop the 
patents of M. Henri Pieper in connection with а new combination 
petrol-electric motor-car. The Société Internationale de l'Elec- 
tricité, and the Société des Accumulateurs Tudor are interested in 
the new undertaking. 


Fiame Carbons.—Messra. Schiff & Co. are introducing а 
new type of flame arc lamp carbons, designed to avoid the defects 
of the ordinary types. Metal rods are inserted in the centre of 
these carbons, and are in metallic connection with the metallic 
coating of the carbons; the points of the carbons are also provided 
with а metallic coating. It is claimed that the arc is steadier, and 
the voltage drop less with these carbons than with previous types. 
Messre. Н. G. Mayer & Oo., of 67, Alderagate Street, E.O., are the 
sole agente. 


Catalogues and Lists.—CAMBRIDGE SCIENTIFIC INSTRU- 
мант Co., Lrp., Carlyle Road, Oambridge.—New list of the Féry 
radiation pyrometers. Descriptions and illustrations of the mirror 
and lens pyrometers, Meylan-D’Arsonval galvanometers, and reflect- 
ing D'Arsonval galvanometers are included, also some notes on the 
applications of the apparatus and instructions for their use. Prices 
are given. 

Union Erzornaio Co., Lrp., London.—New descriptive pamphlet 
and price list of the Excello" arc lamps. Fall particulars of the 
construction, use, erection, trimming aad candle-power of these 
lamps, which bave lately demonstrated their capabilities for outside 
lighting, are published. They are specially intended for street, 
railway station, workshop, dock and similar lighting. The 
“ Excello" carbons are also particularised in some detail. Prices 
appear of lamps, carbons, and sundry arc lamp apparatus. A list of 
streets, premises and yards in London and the provinces where the 
lamps are in regular use is given at the end of the pamphlet. 

Messrs. Dick, Kear & Co., LTD., Abchurch Yard, E.C.—Circular 
No. 107, giving numerous illustrations of wagons and rolling stock 
for portable and light railways, such as they Lave supplied for 
mining, factory, quarry, military and many other purposes in 
various parts of the world. Side and end tipping, also all-round 
tipping wagons, locomotives for light railways, haulage gear, 
mono- rail cars, standard types of axle-boxes and pedestals, are among 
the special lines shown. | 

Mxsens. JOHN KNIORT & Sons, 24, Gertrude Street, King's Road, 


Chelsea. —List giving designs and particulars of their patent 


reliable“ sealed covers (with non-detachable gun-metal fastenings) 
for electric light and telephone inspection chambers in public foot- 


. Essay.” 


ways, &c., for prevention of condensation inside cover, and reducing 
the danger and annoyance caused by surface water entering the 
chamber. 

BiMPLzx БтиЕг, Сомротт Oo., Lrp.—Leaflet particularising their 
new bending machine for Simplex conduit. The bender, which 
weighs only 5 lb., consists of a wooden lever, a hinge link and а cast 
bending mould, which bas two curved grooves of different radii. 
These grooves, together with the corresponding grooves in the end of 
the lever, take conduits up to 2 in. diameter. The method of 
procedure is described in the leaflet. The device is claimed to be 
simple, portable and cheap. 

Messrs, FuLLER, MacLROD & Co., Lro., Norfolk House, Laurence 
Pountney Hill, Б.О. Circular describing and giving the prices of 
the Fulmac " coil for motor-car and motor-cycle use. 

Mzssms. Crom, Норавв & Co, Balfour House, E. C. No. 3 
pictare-postcard illustrating their central station type of moving- 
ooil instruments. The firm has been engaged in the instrument- 
making business for more than 15 years, and to-day the works are 
also very busy with general switchboard work. Among other 
switchboard contracts is that for the King’s Sanitorium in Sussex. 

Mresrs. W. & T. Avery, LTD., Birmingham, Illustrated leaflet 
describing Avery’s patent impact testing machine. 


Forward Engineering Co. v. Banbridge Foundry Co. 
—In the King’s Bench Court, Dublin, on 26th ult., this action was 
concluded. It was originally brought by plaintiffs to recover £143, 
price of goods sold and delivered, including £135, the price of an 
engine. The defendants paid into Court £138 on account of the 
original action, and counterclaimed for £500 damage for breach of 
contract in the sale of an engine. The defendants had been engaged 
to erect machinery and plant for the supply of electric light to 
Mourne Park, the residence of the Earl of Kilmorey. They ordered 
an engine from the Forward Engineering Co., which turned out 
unsatisfactory. The allegation was that it was not in accordance 
with the defendants’ specification. The ergine was replaced by 
another, but that also proved unsuitable and, as alleged, incapable 
of supplying the generating power required. For that alleged 
failure the defendant company counterclaimed for £500. The jary 
assessed the damages at £300.—Mr. Justice Madden asked the jury 
to say how much of the £300 they attributed to loss proved to have 


.been occasioned by delay, and how much they awarded for the 
difference between the contract price ' and the value of the machiue. 


— The jury, having considered these two questions, found that 
£76 6s. 7d. should be awarded for delay and £128 for the value of 
the machine, and judgement was given accordingly. 


Book Notices, —“ Fire Tests with Automatic Fire Alarm 
Systems.” The System of the Autopyrophone Co., Ltd., Copen- 
hagen. Red Book, No. 94. London: The British Fire Prevention 
Committee. 28. 6d. 

" Municipal Trading." An address delivered by Mr. Sydney 
Morse, before the Battersea Municipal Alliance. Westminster, 
B.W.: The Industrial Freedom League. 2d. 

„The Engineering Press Monthly Index Review.”  F.bruary, 
1905. Vol V., No. 5. London: The Technical Press Associa- 
tion. 22. 

“Twenty-six Graduated Exercises in Graphic Statics, with an 
By T. Alexander and A. W. Thomson. London: 
Macmillan & Oo., Ltd. 10s. 


Liquidation.—A meeting of the Southern Electrical 
Installation and Wiring Oo. will be held at Hastings on June Ist, 
to hear an account of the winding up from the liquidator (Mr. 
W. J. Larcombe). 


For Sale.—On Friday, May 12th, Messrs, P. Huddleston 
and Co. will sell the stock and plant of an electrical engineer at 
Balford. Оа May 25th Messrs. Wheatley Kirk, Price & Co. will 
sell by auction 200,000 incandescent electric lamps, in connection 
with the liquidation of the Sir Hiram Maxim Electrical and Engi- 
neering Co., Ltd. Some particulars appear among our advertise- 
ments to-day. 


Bankruptcy Proccedings.—May 13th is the last day 
for proofs for intended dividend in the case of Wm. Watson and 
G. Huntington, electricians, of Battersea Rise and Bond Street, 
London. Trustee, Mr. F. S. Walamar, 1, Oxford Court, Cannon 
Street, E.C. 

A receiving order was made on April 27th on a creditor's 
petition against Harry John Salter, electrical engineer, 235, High 
Holborn, W.C. | 

An application for an order of discharge was made to Mr. 
Registrar Giffard at the London Bankruptcy Court on Wednesday, 
on behalf of Welter Oharles Bersey, Dacre House, Arundel Street, 
Strand, and late of 34, Queen Street, Cheapside. Mr. Bowyer, 
Assistant Receiver, reported that the applicant failed in November 
1904, with provable debts £3,363 1s. 9d., and assets which had only 
realised £2 7s. 2d. He had been engaged since 1895 in assisting in 
the promotion of, and acting as manager and director of, electrical 
cab, motor-car and other companies, most of which had been wound 
wp. The failure was attributed to loeses in connection with the 
various promotions, also to loss of about £850 on the sale 
in 1900 of an electrical engineering business with stock, 
plant and machinery, which had been commenced by him 
at Willesden. He sold the business for £4,000 in shares of 
& company formed to acquire it, but at the end of 1901 the 
debenture-holders of the company took possession, and in February, 
1902, an order for the compulsory winding up of the company was 
made, the shares being valueless. Many of the bankrupt's under- 
takings, including those in connection with which the said losses 
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were made, were of a highly speculative character, and he had been 
toa great extent dependent on borrowed money. As offences, the 
Official Receiver reported :—(1) Insufficiency of assets to pay 103. in 
the £ to the unsecured creditors; (2) Imperfect book-keeping ;, and 
(8) bringing on the bankruptcy by rash and hazardous speculations. 
After hearing Mr. John Langford for the bankrupt in support of 
the application, his Honour upheld the report, and imposed a farther 
suspension of four years. Order entered accordingly. 


LIGHTING AND POWER NOTES. 


Bradford-on-Avon.—The R. D. C. has received from 


Messre. Edwards & Armstrong, of Bristol, & communication asking 
for permission to run cables over or across the streets at Winsley 
and Turley for electric lighting. Wineley Parish Council supports 
the scheme, and recommended ће К.р О. to approve of it, and the 
Council has adopted this course. 


Bolton.—The year's income from electricity has aggre- 
gated £47,452, which is a decrease of £228 compared with last 
year. There is also a decrease of £8,837 in the gas receipts. 


Buenos Ayres.— From the report for 1904 of the German 
Transmarine Electricity Oo., of Berlin, it appears that, in addition 
to the extension of the existing central electric lighting stations in 
Buenos Ayres, the company acquired during the year the station 
already leased to it, which was originally built for the Auglo- 
Argentine Tramways Co. Ltd. The purchasing company paid 
£350,000 iu cash for the entire installation, and at the same time 
entered into an agreement with the tramway company, for the 
варріу of allthe electrical energy required for the working of the 

es. ' 


Chester.—In March last Mr. S. E. Britton, the Corporation 
electrical engineer, reported to the Lighting Committee on the 
development of the electricity undertaking, and after consideration 
the Committee recommended to the T.C. that :— 

1. The present charge of 44d. per unit, with discounts, for energy 
for lighting be reduced to 4d. per unit; the discounts remaining the 
same. 

2. For all classes of meters a fixed chsrge of 1s. per quarter for 
each meter be made; these charges to come into effect from June 
30th next. 

3. Under the powers conferred by the Corporation's Act of 1901, 
that it provide and sell to consumers and contractors incandescent 
and Nernst lamps. 

Te = advertise and circularise the uses to which electricity can 

pa i 

5. The electrical vn, finie to prepare and issve & model specifica- 
tion and schedule dealing with wiring work, stating the quality of 
the materials and the way in which the work should be executed. 


6. The Committee be authorised to rent a room in a central. 


position in the city, wherein to exhibit and demonstrate electrical 
appliances, such as fittings, lamps, motors, heating and cooking 
apparatus, to be lent by the manufacturers of these appliances. 
7. An exhibition of all kinds of electrica] appliances be held at 
the Town Hall, for about 10 days in September next. 
NS oo on the 26th inst. adopted the report, with the exception 
of No. 6. 


Continental Notes.—lrALv.—4A concession has been 
granted to Mesers. Conti & Co., of Milan, by the prefectural 
authorities of Novaro, to erect a water-power plant on the River 
Ticino at Trecate, to supply electrical energy for lighting and power 
purposes. | . 

BALEABIC ISLANDS.—4À central electric lighting station has lately 


been completed near Inca, for the electric lighting of that town and : 


a number of small villages in the district. Water-power is 


Derby.—The T.C. has decided to substitute electric arc 
lamps for incandescent lamps in King Street, Queen Btreet and 
Duffield Road, at a capital cost of £360. 


Dublin.—The Lighting Committee is considering its 
agreement with Mr. R. Hammond, which it desires to amend, so 
that the Corporation may avail itself of his offer to complete all the 
existing works in his original scheme. It could then justify before 
the Local Government auditor at a later date, the various sums of 
money paid to the contractors upon his certificates, and, at the 
same time, leave the Council free to carry out the extensions re- 
ferred to in а previous report of the Committee, during the com- 
ing summer, without being obliged to pay 5 per cent. commission 
fees to Mr. Hammond, which, as the agreement of 1899 stande, the 
Corporation would be compelled to do. 


Eastbourne.—In view of the increasing demand for 
energy, the Corporation has decided to lay down two additional 
mains from the works to a feeding point about 14 miles away, where 
the cables for the supply of the various parts of the town separate. 
In consideration, however, of the summer influx of visitors, it has 
been decided not to commence this work until the close of Sep- 
tember next. 


Edinburgh.—The estimates of the electricity department 


for the year from May 15th, 1905, have been presented. £53,890 is 


put down for expenditure for the coming year, against an actual 
expenditure in 1903-4 of £493,130. The revenue on account of this 
expenditure is estimated at £128,705, against an actual revenue last 
yearof £110,179. The Committee estimates its capital expenditure 
for the sama period at £48,820. The Committee resolved to recom- 
mend tbat the charge for private lighting should be 31d. per unit, for 
motor power, 140. per unit, for the present arc lamps, £10 15s., and 
for new lamps, £10 per annum, and it wasalso agreed to recommend 
that a charge of 110d. per unit be made to consumers not using 
motors during the heaviest lighting load in the four winter months, 
these proposals to take effect as from May 15th next. 


Exeter.—It has now been decided that the proposed elec- 
trical exhibition shall be held in the autumn, not in Jane next, as 
stated in our last issue, and that in the meantime the committee 
bring up & report as to the probable cost. 


Gloucester.—The T.C. has applied to the L. G. B. for a 
loan of £15,000 for extensions at the electricity works. | 


Gravesend and Northfleet.—The B. of T. has issued a 
draft order for the extension of Gravesend Corporation's E.L. area 
to the parish of Northfleet. 


Greenock.—It was decided some time ago to adopt a 
scheme of free wiring to attract customers for electricity, but there 
are now so many applicants, that the Committee can select whom 
it thinks most desirable. Daring the last three months more 
lamps have been connected than in the past year. The demand is 
so great that new generating machinery has been found necessary 
for the electricity works at а cost of £2,900 as well as a storage 
battery. Authority has been given for the purchase of the new 
machinery. 


London.—City.—The City of London Electric Lighting 
Co., Ltd., bas decided that the rate for the supply of electrical 
energy, to all the public buildings of the Corporation, shall be reduced 
to 24d. net per B. of T. unit from April 1st, to March 31st, 1906. 

The Oorporation Streets Committee has recommended that the 
present eleotric lighting of Fleet Street, Queen Victoria Bireet, and 
that portion of Lower Thames Street from Fish Street Hill to 
Billingegate Market aud Monument Street, be superseded by 
incandescent gas. The Committee urge that there will be a yearly 
saving of £363. 

SmoREDITCH.—On Tuesday, the B.O. resolved to support the 
Supply of Electricity Bill, 


BT. Pax oBAS.— Further mains extensions at a cost of £1,750 are | 
‘recommended by the B.C. Lighting Committee. Notice is to be 


given of a change in pressure of supply from 110 to 220 volts in the 
following districts :— Cumberland Terrace, Chester Place, Gate, and 
Terrace, Cambridge Terrace and Gate, and Albany Btreet. 
HACENEY.—The E.L. Committee of the B.O. bas provisionally 
accepted a proposal submitted by Mr. C. Cotching, of Walthamstow, 
to lease for 21 years at £40 per annum, portion of the land, now 
used as а clinker yard at the electricity and dust destructor works, 
for the purpose of erecting buildings and plant for the manufacture 
of bricks, &c., from the clinker. The terms and conditions of the 
lease provide that the lessee will accept delivery of all clinker, fine 
ash, and flue dust at any time during the day and night, and will 
pay the sam of £50 per annum for the first seven years, £75 per 
annum for the second seven years, and £100 per annum for the 
third period, towards the cost of the wages of the men employed in 
handling the clinker from the furnaces. The lessors agree to supply 
steam to the clinker works drying room at a price to be agreed, 


‘to lay cables to the works, and supply energy at 14. 


per unit. It is considered that by the adoption of the 
foregoing scheme a total saving of £1,006 per annum will be effected, 
less labour costs being involved in delivering the clinker to one 
spot, where it will be cooled and used immediately, instead of 
having to be spread out to cool, and the present payment to the 
contractor for removing the clinker will be done away with. In 
addition to this estimated saving, the Council will have the advan- 
tage of а laiga consumer of electricity, whose supply will involve 
very small distributing costs, and also а consumer of the steam from 
the destructor. In a further report, the Committee notify that it 
has decided (subject to the usual sanction) to hold an electrical 
exbibition in the King's Hall at the Baths, about the first week in 


November. . 
Istinaton.—The Lighting Committee of the В.С. bas recom- 


mended that new plant, &c., be obtained, to cost £15,500 as follows: 
one 1,500-kw. turbo-alternator, including turbine, alternator, 
exciter, condenser, pumps, &2., £9,000; foundations, £250 ; steam 
pipes, hot feed apparatus, &c., £1,500; one cooling tower capable 
of dealing with water for the above, £3,750 ; motors, fans, piping, &c., 
£500 ; contingencies, £500. The Committee, in bringing forward 
the recommendation, states :—" Islington at the peak end of the load 
last winter bad only 33 percent. reserve, Since the maximum load 
of last year was attained, an equivalent of 5,000 lamps, or about 
150 xw. has been connected, in addition to which the department has 
recently received an application for an extension for supply to the 
Post Office premises in Upper Street of 250 Kw.“ The Finance Com- 
mittee recommend that the consideration of the proposed extensions 
be postponed until the accounts of the undertaking for the year 
ended March 25th, 1905, are submitted. 

SoUTHWABREK.—A meeting of the B.O. on 26th inst., throws some 


light on the state of affairs existing at present regarding the 


municipal E.L. undertaking. A question was asked as to what the 
loss was on the undertaking. The town ‘clerk said that in view 
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of the fact that the Council was opposing certain electric light com- 

nies’ Bills, it was not advisable to give the information asked 
bor." A notice was also given by a member, that at the next 
meeting he wonld move a resolution to sell the scheme as a going 
concern, in view of its heavy cost to the ratepayers. 

The County of London Electric Supply Corporation has made a 
further offer to the B.C. to supply energy; provided the Council 
is prepared to adopt s comprehensive scheme of public 
lighting involving, say, a minimum of about 200 arc lamps or their 
equivalent in side street lamps, the company will give the following 
reduced terms: — 14d. per anit for all-night lighting, and 14d. per 
unit for half-night lighting. The offer is to be considered by a joint 
committee consisting of the Works and Depót and Electric Light 
Committees. | 

In a further report, the Lighting Committee states that it has 
decided to engage Prof. Kennedy, at в fee of £75, to report upon 
the foregoing extension scheme. 


Maryport.—At the last meeting of the U.D.C. it was 
reported that the E.L. order had been revoked, and this action 
was characterised as unfair, seeing that a new dock and tramway 
scheme is under consideration. 


Mexico.—The Mexican Light and Power Co., which owns 
extensive electric light and power rights in Mexico, is now engaged 
in building & great dam and power houses to enable it to supply 
Mexico City and other districts. The venture, says the Financial 
Times, owes its origin to Dr. F. S. Pearson, the American engineer, 
who had his attention attracted to the Tenango and Necaxa Rivers, in 
the State of Puebla, 100 miles away from Mexico City. The 
Necaxa and Tenango are not very considerable rivers, but, at 
short distances from their confluence, there are great falls on both 
streams. On the Necaxa there are two, not far apart, the upper, 
over а wallof rock 300 ft. high, and tbe lower over a sheer precipice 
of 750 ft. The channel of this stream above the first fall, lends 
itself to the construction of a great reservoir, in building which the 
town of Necaxa was “ drowned out.” То be allowed to do this it 
was arranged that a new town should be built on land purchased by 
the company. The dam will be about 171 ft. high, and the 
reservoir, when full, will contain about 12,000,000,000 gallons of 
water. Just above this dam the flow of the Tenango is diverted 
into the Necaxa, by means of a dam built across the former and s 
tunnel between the two. The power house is situated below the 
upper or 300-ft. fall. The tunnel takes the water from the river 
above the fall to the edge, where it is delivered into six great pipes 
to the wheels in the power house. These will produce 40,000 н.Р. 

The transmission will be by two independent lines of copper 
cable, carried on steel towers for the 100 miles intervening between 
the river and the City of Mexico, and thence 75 miles still farther 
to El Oro. On the main lines the current will have a voltage of 
60,000, which will be reduced by transformers to 6,000 volts, and 
within the city still further, to meet commercial requirements. 
At El Oro the equivalent of 10,000 н.р, is contracted for to the 
mines of that district. The sale at this point alone is expected to 
yield enough to pay the company's expenses and fixed charges. 
In Mexico City the remainder of the energy to be generated by 
power-house No. 1 will be divided between the lighting plant and 
various industrial concerns. Ав the whole output of this plaut will 
be absorbed, work has been commenced upon the erection of а 
second power-house below the lower falls. This plant will have 
a capacity of 85,000 m P. and will be completed in two years. 
From it will be run the City of Mexico Tramways and works in the 
district, which cannot be served from the power-house now nearly 
completed. Other sources of water-power in the neighbourhood of 
those now held, have been acquired by the company, and it is pro- 
posed to keep pace with the demand by constructing new generating 
planta as oocasion requires. It is thought, however, that the require- 
ments of the district will be fully met by the second installation 
until 1910. 


Neweastle-on-Tyne. — The Electric Supply Co. has 
reduced the price of energy from a maximum of 4id. per 
unit to a flat rate of 32d. per unit, less 5 per cent.; meter rents have 
also been reduced to 18. 6d. per quarter, up to 15 8-c.P. lamps, 
to 2s. up to 30 lamps, and to 2s. 6d. up to 50 lamps. 


New Zealand.—AvckrAxND.-—The proposal of the Auck- 
land Electric Tramways Co. to supply electricity to the City Council 
for lighting and power purposes, was submitted to the Council a 
short time ago, for further discussion. The Streets Committee recom- 
mended that the company should be asked to quote the price at which 
it would supply energy in bulk at the company’s power house, and 
for the use of ite poles throughout the city, and also for the supply 
distributed. This recommendation was adopted. The question of 
the appointment of an electrical ergineer was also dealt with, but 
referred back for further consideration, The recommendation of 
the Committee stated that the salary of the engineer, to be 
appointed, should be at the rate of £350 per annum, and that 
applicants be required to show that they have had at least from 
three to five years’ power-house experience. 

DounEpin.— Our New Zealand correspondent sends us the following 
information :—The deed of agreement between the Corporation and 
Messrs. Noyes Broer., by which the latter undertake to complete for an 
estimated sum of £40,000, the construction and equipment of the 
Waipori electric power and transmission scheme, has been signed, 
This sum refers to the estimated cost of the work proposed to be 
carried out by the Waipori Co, at the time it sold out to the 
Corporation, and embraces the following :—Construction of power 
station for 2, 000 Kw. of plant; generating plant, consistir g of two 
1,000-Kw. generators, two exciters, seven transformers, and switch- 


~ 


board, as embraced in the contract let to the General Electric Co. 
by the Waipori Co.; water-power plant, consisting of two Pelton 
wheels for driving the generators and for two driving the exciters, 
together with all n fittings as embraced in the contract let 
to the Pelton Wheel Co. ; equipment, such as station wiring, lighting, 
fittings, crane, &c. The power station building is to be built of 
concrete. The overhead power transmission line, starting at the 
power station at Waipori Falls vid Berwick across country to the 
sub- station contiguous to Dunedin, situated at Halfway Bush. The 
supports of this, will consist of steel poles spaced on an average of 12 to 
the mile. The line will consist of three wires of No. 3 B. and B. gauge. 
The above estimate includes all payments made and to be made to 
the Australian General Electric Co. and the Pelton Wheel Oo. in 
connection with their existing contracte. Mr. E. E. Stark, formerly 
electrical engineer to the Waipori Falls Electrical Power Co., in 
January last offered his services to the Corporation as consulting 
engineer in connection with the project recently taken over by the 
city. The Tramways Committee did not bring the matter before 
the Oouncil until the negotiations with Noyes Bros. had been 
finished. Mr. Stark, however, withdrew his offer previous to the 
Council's decision in regard to the agreement. 


Partick.—In our last issue we gave some extracts from 
the report on the year's working of the Stepney В.О. undertaking, 
prepared by the electrical engineer, Mr. W. C. P. Tapper, in which 
the average price received —2 11d. per unit—during the past year 
was stated to be the lowest of any undertakiug in the United 
Kingdom without a traction supply. Mr. Н. B. Maxwell, the 
burgh electrical engineer at Partick, informs us that his depart- 
ment received an average price of only 176d. per unit sold, which 
is a figure considerably below that realised at Stepney. 


Penrith.— Messrs. J. & J. Enright have asked the 
U.D.O. if it is prepared to consider the transfer of the prov. order, 
on the understanding that the costs are repaid to the Council. 
The matter has been referred to a committee. 


Rawtenstall.—The T.C. has decided to obtain а supply 
5 energy for & period of flve years from the Lancashire Electric 
ower Oo. 


Reading.—Mr. А. T. Cooper, managing engineer to the 
Electric Supply Oo., has issued а very neatly got up pamphlet in 
order to give intending congumers general information regarding a 
supply; the advantages and cost of electricity as applied to 
lighting, power and heating purposes are clearly set forth. `А 
revised list of charges for energy is to come into force on July 1st 
next, as follows:— For lighting purposes (at 200 volts).— To consumers 
using 1,0CO units and under during the half-year ending June 30th 
or December 31st, 6d. per unit, with & minimum charge per quarter 
of бв. ; more than 1,000 units but not exceeding 2,500 units during 
the half-year, bd. ; more than 2,500 but not exceeding 5,000 units, 
44d.; over 5,000 units but not more than 7,500, 4d.; more than 
7,500 units but not over 10,000, 34d. ; and to consumers using more 
than 10,000 units during the half-year, 3d. per unit. Meters are 
supplied free. А special rate of 3d. for basement lighting by 
separate meter, for which a rental of 3s. 6d. per quarter will be 
made, is to be adopted. For motive power:—All demands up to 
and including 4 B. E. P., supplied at 200 volte D. c., 2d. unit; with 
a minimum charge of 78. 6d. per quarter wbich includes & meter 
rental of 3s, 6d.; for all demands above 4 B. K. p., supplied at 200 or 
400 volts at the company's option, 14d. per unit; with a minimum 
charge of 10s., including а meter rental of 3s. 6d. For heating, &., 
lid. per unit, with а minimum charge of 58. per quarter, no charge 
for meter rent is to be made. Special terms will be quoted for 
long-hour supply. | 


Rotherham.— The last annual report on the electricity 
undertaking of the Corporation states that the gross profit was £6,240, 
against £6,068 in the previous year, The net profit amounted to 
£2,580, but from this £1,847 was set aside for renewals and depre- 
ciation. 


Sheffield.—Mr. S. E. Fedden, general manager and 
engineer to the Corporation Electric Supply Department, took the 
opportunity at the Easter vacation, when the power users in Bhef- 
field would probably be overhauling their plant, to issue an 
attractive leaflet drawing attention to the facilities and economies 
which now exist for driving by electric power off the Corporation 
mains There ів over 4,000 н.р. of electric motors now connected 
to the Corporation supply, and these vary in size from ł to 120 H.P., 
and are running every class of machinery. 


South African Notes. — POTCHEFSTROOM. — In all 
probability a lerge sum of money will be spent on electric lighting 
and other work, at the Potchefstroom military cantonments, during 
the next financial year. 

CAPE Town.—A large number of new underground feeder cables 
have been ran from the Dock Road etation to various parts of the 
town, and many overhead lines will consequently be dismantled. 
A large demand for electric power has lately arisen near the Opera 
House owing to large buildings being constructed in the vicinity. 
The new City Hall alone will havesome 1,700 lamps installed. 


Stafford.—The T.C., on April 27th, reduced the price of 
energy for power to 24d. per unit, subject to the following dis- 
counts :— Under 200 units per quarter, 24d. per cent; over 200, 50 
per cent.; with a minimum charge of £2 per quarter. 
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Southport.— The gross profit of the Electricity Depart- 
ment for the past year is (214,771, against £14,573 in the previous 
year, an increase of £198. The net profit is £3,356, against £3,616, 
a decrease of £260. Oat of the profit of the past year £2,500 has 
been paid in aid of the rates. As compared with the previous year, 
the Committee has suffered a reduction of income of £300 from sale 
of energy to the Tramways Committee and the Tramway Oompany. 


United States.— ELGIN, ILL.—After 17 years’ running of 
the town’s electrio lighting plant by the municipality, the Council has 
come to the conclusion that its operation is a failure, and has resolved 
to negotiate with the traction company to maintain the street arc 
lamps at a cost of $58 each per annum. The chairman of the Finance 
Oommittee has given some figures as to the cost of the plant to the 
Electrical World and Engineer, and shows that, during the 17 years’ 
working, $16,356 has been received from private lighting, and 
incandescent service to the city he estimates at $12,000—a total 
income of $28,356 ; the total expenditure, including purchase price 
($25,546) amounts to $306,053. After deducting the income, 
together with an allowance for the present worth of the plant of 
$100,000, from this amount, a balance remains of $177,697. This 
shows an actual diture of $71 per public ато per year. The 
lowest estimate of the value of the plant raises the cost, however, to 
$96 per year. The traction company, it is stated, may use the city 
plant. The present installation of 247 arc lamps is to be supplied 
at $58 per lamp per annum, additional lamps up (0350 at $48, and in 
excess of this at $42. Energy for incandescent lamps is to be 
supplied to the Council at 466 cents per xw.-hour. To business 
houses the rate is to be 20 cents, and to dwellings 15 cents per Kw.- 

hour, a sliding discount scale to 40 per cent. being provided for 
both classes of service. 


York.—The Corporation Electricity Committee reporta 


that the past year's working of the undertaking has resulted in a 
net deficit of £2,946. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The paviors who went out on strike have 
resumed work again, a satisfactory arrangement having been 
arrived at. A very intricate piece of special work at the entrance 
of the Sandy Row depót has just been completed, weighing close on 


50 tons. The street is very narrow at this poirt, and there are 20 


entrances to the sheds. The lay-out was built up at the works, and 
the whole thing when it arrived had only to be bolted up in posi- 
tion. This special work was supplied by Messrs. Hadfield's Steel 
Foundry Co., Ltd., Sheffield, and is made of "Era" manganese 
steel. The contractors, Messrs. J. G. White & Co., London, have 
now exactly віс months іа which to convert the system to electrical 
traction. 

A motor rail service, the first to be introduced into Ireland, waa 
inaugurated on Monday on the Belfast and County Down Oo.“ 
eystem between Belfast and Holywood. The new service has been 
instituted primarily to compete with the prospective electric tram- 
way system which the Belfast Corporation is introducing. 


Birmingham.—On Saturday last an electric tramcar, 
which was proceeding from Yardley to Birmingham, suddenly burst 
into flames. The passengers were alarmed, but managed to scramble 
out without injury. 


British Columbia.— According to the Morning Post, 
the British Colambia Electric Railway Co.’s great water-power 
enterprise at Coquitlam has now been completed by the successful 
boring of its 23-miles water tunnel, which puts at the disposal of the 
company 35,000 B. R. r. The work was commenced in July, 1902, 
and the engineers have accomplished their task in three months 
less than the allotted time. The tunnel, which runs out of Lake 
Coquitlam into a smaller lake called Lake Beautiful, passes under a 
spur of the Cascade Range of the Mountains, 3,400 ft. in 
height, has a fall of 32 ft., and is 12,776 ft. in length, with dimentions 
9 ft. x 9 ft, From Lake Beautiful to the power house on Burrard 
Inlet, an arm of the Pacific Ocean, in which is situated Vancouver 
Harbour, the fall is 410 ft. From thence the power is oonveyed by 
cable, carried high over navigable waters by twin steel towers, 
built in England, to the railway company's sub-atation. 


Chester.—The Chester T.C. had under consideration at 
its last meeting the alternative of extending the electric tramway 
system, at а cost of about £17,000, or purchasing motor-omnibases. 
The city elecirical engineer, in a report on the subject, expressed 
his belief that the electric tramcar had little to fear from the 
motor-omnibus. That the latter had been greatly improved, he 
said, could not be denied, and there was every reason to believe 
that its improvement could be carried still further, but its field of 
usefulness was not in the same category asthat of the electric tramcar. 
Its working expenses were so heavy tbat it was difficult to see how 
it could profitably be introduced into such towns as Chester. Tram- 
ways giving a 5 to 10-minutes' service could be worked more 
efficiently and more cheaply than motor-'buses giving the ваше 
Bervice. А motion was made at the Council meeting to extend the 
electric tramway system. This was met by an amendment in favour 
of motor-omnibuses, but the original proposition was carried by a 
large majority, only 5 voting for the amendment. 


City and South London Railway.—On May 1st this 
railway made important reductions in fares. 


Continental Notes,—lríLy.—Work is approaching 
completion on the the construction of the electric tramways from 
Rome to Frascati and the Chateaux Romains, and it is hoped to 
have the lines open for traffic by the summer. 

From the Board of Trade Journal we learn that there are 
several projects mooted for electric tramways in the Venetian pro- 
vinces. One, which would be undertaken by a Berlin firm, is to 
construct branch lines starting from Venice, Padua and Treviso in 
different directions, chiefly through districts not traversed by the 
railway. At Verona there isa project to baild an electrical railway 
to pass through Lazise to Riva di Trento, apparently to join the 
main line of the railway. The Belgien company, which has the 
concession for running the horse tramways in Verona, will trans- 
form them into electrical lines. The energy will be derived from 
the River Milani, which will provide sufficient power not only to 
propel the carriages in the town, but also to transform the steam 
tramway between Verona and Oologna into an electrical one. Other 
are under discuesion at Vicenzs, Udine and Belluno, and as water- 
falls are plentiful in the Venetian region, there will probably be а 
great development of electrical lines in future. 

ЕвлмсЕ.--А company has just been formed at Lille, with a 
capital of £480,000, to be known as La Oompagnie du Central 
Electrique du Nord, to construct and work a system of electric 
tramways in the Nord and Pas de Calais departments. 

Spam.—The Biscay Electricity Co. has applied for a concession 
to run an electric tramway in Bilba> for the carriage of goods. 

A concession has been granted to put down a plant to utilise the 
water-power of the River Segre, at Foral, in the generation of 
electrical energy for a projected electric tramway between Lerida 
and Puigcerda. 

Last September, at the station of the Société Générale de Tram- 
ways Electriques en Espagne (Madrid), two generators of 625 xw. 
were placed out of service owing to the undermining of the 
foundations, thus placing the company in an unfavourable position 
for the supply of energy. As the remaining power available was 
insufficient for the requirements of the tramway service, the com- 

y was compelled to make arrangements with the Compagnie 

adriléne d’Electricité for the supply of power. The necessary 
alterations and other works are now in progress, and are expected 
to be completed in June. 

BELGIUM.—After a period of gradual transformation from horse to 
electric traction during 1902 and 1903, the entire network of the 
Compagnie Générale des Tramways d'Anvers was finished and set 
in full operation, so that 1904 was the first complete year under 
the new régime. The effect of the conversion, which relates to a 
total length of 334 miles, is shown by an advance in the gross 
receipts from £87,000 in 1902 to £132,000 in 1903 and £167,000 in 
1904. A Royal decree has been issued eanctioning theee extensions 
to Vieux-Dieu, Merxem and Deurce respectively, and when these 
have been constructed the track will represent a total length of 
384 miles. The net profits for 1904 amount to £40,970, and a 
dividend at the rate of 4 per cent. has been declared on the ordinary 
capital. | 

GERMany.—The Grand Berlin Tramways Co., which has in opera- 
tion 309 miles of tramway reckoned as single track, carried over 332 
millions of passengers last year, as compared with 312 millions in 
1903. According to the company's report, the working expenses 
largely increased, the percentage amounting to 55:33 per cent. of 
the receipts as against 53:88 per cent. in 1903. The large advance 
in expenses is mainly attributed to the increase in salaries and 
wages, and the outlay for benevolent purposes and liabilities, per- 
missive and compulsory benevolent charges alone absorbing over 
£29,200. After providing for depreciation, the accounts show net 
receipts totalling £434,879, and a dividend has been declared at 
the rate of 73 per cent. on a sbsre capital of £5,041,203. The 
tax payable out of gross revenue to the Berlin municipal 
authorities and suburban communes amounted to £113,346, 
&* compared with £108,843 in 1903, while the Berlin authorities 
also participated, in accordance with existirg sgreements, in the 
net profits to the extent of £5,987, as against £16,941 in 1903. Ia 
addition to ordinary passenger journey tickets, reason tickets are 
largely in use on the tramways, and the number of journeys 
travelled by owners of the latter class exceeded 61 millions as com- 
pared with 58 millions in the previous year. Tbe company is now 
engaged in litigation with the Berlin municipal authorities in 
regard to the proposed extension of the elevated and underground 
electric railway from Potsdam Platz to the Spittelmarkt—an 
extension which the company consider will cause competition, and 
prejadicially affect its gross receipts by £125,000 per annum. 


Edinburgh.—It is stated that the Dolter Electric Trac- 
tion Co., Ltd., who have been giving an exhibition in the city, have 
made an offer to the Т.С. to equip the Gilmore Place line with 
their surface-contact system, and ask no payment for one year. At 
the end of the period, if the Corporation is dissatisfied with the 
results, the apparatus will be removed. If eatisfied, the cost of 
installing the system will then be reckoned with. | 


Folkestone.—The electric tramway question has again 
been revived by the receipt by the T.O. of an offer from the Traction 
and Power Securities Co., Ltd., to constract tramways aud to repay 
up to £1,200 the sum the Council has expended in obtaining the 
order, and £15,000 in respect of road widening. The route pro- 
posed is from the crest of the Downs on the Dover Road, through 
the town to Cheriton, over Bhorncliffe Camp to Hythe, with a 
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prospective extension to Lydd and along the South Ooast. The 
Oouncil on April 26th referred the matter to a Committee, which 
was also instructed to consider the question of advertising for 
tenders for the construction of tramways, to be leased when 


completed. 


Glasgow.—By way of reducing the ranks of the 
unemployed each winter, the Tramways Committee of the T.C. has 
instructed the general manager to delay as much painting work as 
practicable until the late autumn. 

The general manager has been asked to report as to the steps 
taken to protect the tramcar drivers from the severity of incle- 
ment weather. ; 

Mr. Dalrymple tecently reported to the Tramways Committee an 
interview he has had with the engineer to the electricity department, 
regarding the supply of electricity by the tramways department to 
the electricity department for the winter peak load for 1905.6. He 
further reported that the tramways department might dering next 
winter supply the electricity department with all the power that 
oosld be spared from the complete load of three engines after 
meeting the tramways requirements, and that the price of such 
energy should be at the rate of 144. per unit. The Committee 
approved of this arrangement. 


Gloucester.—The Corporation tramways show a gross 
profit of £4,166 as the result of the first 11 months’ working, and 
after applying £3,921 to meeting interest on capital, £245 is carried 
forward to next year’s account. Thie, however, is exclusive of the 
interest and repayment of a loan of £26,000 for the purchase of an 
old system of horse tramways from the company to which it be- 
longed. In all, 3,546,852 passengers were carried; the cars ran 
449,320 miles; the undertaking paid £2,831 to the electricity depart- 
ment of the Corporation and £226 to the rates. 


Heywood.—A conference which took place last week, 
between representatives of the Rochdale, Heywood and Bury Tram- 
way Committees, resulted in the drafting of a preliminary working 
arrangement. Former negotiations entered upon in the hope of 
securing a modus vivendi were abruptly broken off. The terms 
suggested will be submitted to the full committees of the three 
authorities at a future meeting. The suggestion is that Heywood 
shall construct and maintain the track; that Rochdale and Bury 
shall furnish cars and employ a staff sufficient fora 15 minutes’ 
service, charging 44d. per car-mile ran. Heywood will provide the 
energy, Rochdale and Bury becoming responsible for the overhead 
equipment. It is proposed that this arrangement shall continue for 
three years, subject to six months’ notice on either side. Should 
any dispute arise which does not admit of mutual settlement, it.will 
hei a to an independent tramway manager, whose decision is 


Leeds.—The Tramway Committee has decided to recom- 
mend the City Council to allocate £50,000 of the tramway profits to 
the relief of the rates, as compared with £52,000 a year ago. 


Liverpool—Southport Electric Railway.—The con- 
version of this railway to electrical working has amply justified itself, 
and the results must be very satisfactory to the Lancashire and York- 
shire Railway Oo., and to the contractors, for the abnormally heavy 
Easter traffic between Liverpool and Southport was dealt with ina 
most expeditious and commendable manner. The traffic has grown 
to such an extent that an additional transformer station is now 
proposed, for which a site at Hall Road has been chosen. For 
shunting purposes extra sidings are proposed at Hightown. In 
Blundellsands there is some alarm lest Waterloo and not Hall Road 
should be made the terminus for the 10 minutes’ service, which 
might well be extended to Hightown on Saturday afternoon during 
the rifle shooting season at Altcar Rifle Range. This range, one of 
the most famous in the country, is now served by an excellent 
service of electric trains from both Southport and Liverpool, and all 
the stations on the electric railway are now much busier tban 
before the inauguration of the electric service. A still further 
development in traffic will follow the junction with the Overhead 
Railway at Seaforth, preparations to tbat end being in steady 
progress. Seeing that the Liverpool and Southport Electric Railway 
has proved so great & success in full'and complete working, it is by 
no means improbable that & similar service will be inaugurated to 
Preston at no distant date. The electrification of the Liverpool— 
Southpoct line is considered to be the prelude to more extensive 
schemes, and will, doubtless, be the precursor of electric lines 
leading to all the main centres, which will sooner or later feel it 
imperative to follow suit in order to conform with the demands of 
modern requirements. 


Manchester.—A deputation of gentlemen representing 
the Municipality of Detroit, U.8.A., was in Manchester last week, 


making inquiries as to the working of the municipal tramways. 
Detroit, it appears, is at the present time agitated on the muni- · 


cipalisation question. Very full information was given to the 
visitors respecting the working of the Manchester tramways, and 
they left expressing high admiration of the system and their 
obligation for the information afforded them. They were especially 
interested to hear of Manchester's financial success. 


New Zealand.—WELLINGTON.—An overdraft of about 
£30,C00 has accrued during the construction of the tramways. The 
Mayor recently explained that £6,000 was estimated by the elec- 
trical engineer as the total cost of Customs duties on the imported 
materials, but the actual amount paid was £16,100, In explanation 


it was stated that the tariff was very difficult to interpret. Wood 
blocks, tar, &c., cost an extra £2,000, and extra cars would cost 
another £7,000. On office and engineering expenses, legal costs, 
interest payments, &c., there was an overdraft of £6,338. For 
necessary alterations to the overhead lines—telegraph, telephone, 
and electric light—the cost was £11,841 instead of the estimate o 
£8,000; a total in all of £29,979. i 


Penge.—The British Electric Traction Co. has success- 
fully disposed of the Beckenham white elephant, but there were 
left certain ends of line abutting on Beckenham which, if ocon- 
structed, would have been of no use to the tramway service, and would 
certainly have been constructed at a loss. The Penge Oouncil was not 
disposed to alter the agreement without some consideration, and 
this has now been given in the form of an undertaking to lay the 
South Norwood to Penge extension during the summer, and also to 
pay the Penge Council a farther sum of nearly £5,000. 


Pensnett.—A child, aged two years, was accidentally 
killed on the tramway on Wednesday last week. At the inqugst on 
Friday it was stated that no blame could be attached to the driver. 


Rochdale.—The working of the electric tramways for 
the past year has resulted in а loss of nearly £9,000. 


Rotherham.—During the past year the gross profit on 
the Corporation tramways undertaking amounts to £5,033 174. 9d., 
and the net profit to £603 5s., which is to be placed to the renewals 
and reserve fund. 


St. Helens.—A strike was begun on Thursday last 
week by the employés of the St. Helens and District Tramways Co., 
against a refusal by the company -to grant an increase of pay, in 
fulfilment—as the men say—of a promise made to them some time 
ago. The company says that it is impossible to concede the men's 
demand at present. Should the etrike continue, the service of cars 
will probably be curtailed in some sections; in others it may have 
to be suspended. It is hoped, however, that negotiations will lead 
to a settlement. The men are said to be organising an opposition 
omnibus service. On Saturday morning not а single car had left 
the sheds up to 9.30. Many workmen, sympathising with the strike 
hands, walked long distances to work in the early morning. During 
the forenoon five or six cars, were turned out on the Rainhill, 
Prescot, and Knotty Ash section; on other routes попе at all. The 
cars were all withdrawn at dusk, fears being entertained of damage 
by stone throwing. Some of the cars were driven by the manager, 
cashier, and other members of the office staff. The trade unions have 
ordered a boycott of the cars, and several unpleasant incidents have 
occurred. One car was stoned, and in another the window was 
smashed by a woman, who flang her clog through it. 

On Saturday the representatives of the men interviewed the 
directors of the Tramway Co. with a view to a settlement; but, 
while the latter were willing to grant all the demands of the men 
concerning details of working, they declined to make any advance 
on the initial question of wagee. What the men ask for is that 
conductors shall be paid 4d. per hour on entering the service of the 
company, rising to 44d. after six months’ service, with a maximum 
of 5d.; and that drivers shall start at 6d., and attain a maximum 
of 6d. The directors offer to meet the requirements of the 
men in six months time and to discuss an advance, and, 
failing to come to an agreement, to refer the matter to 
arbitration. This decision was oommunicated to a meeting 
of the men, who unanimously decided to remain on strike. 


The strikers further ask for a guaranteed average of 60 hours 


per week, to be worked in six days, and that all spare men 
sball receive 2». per day for those days when they are not working; 
that Sunday and holiday labour shall be paid for at time and 
a quarter; that snfficient time be allowed for each journey to be 
made without infringing the Board of Trade regulations; that 
drivers and conductors be allowed 15 minutes to sign on, and con- 
ductors allowed 10 minutes to pay in. Several minor accidents 
have occurred since the cars have been run by an emergency staff, 
and the strikers have picketed the town. In some cases, the cars 
ran from terminus to terminus without a single passenger. The 
strikers state that the amounts asked per hour are the original 
terms, and that they were in force three years ago. Some of the 
men have been receiving the maximum stated above, but there are 
others who, being entitled, are not receiving it, and they have 
struck in sympathy with those whom they consider underpaid. On 
the question of pay, the men insist on their demand. 

Owing to the strike, the tradespeople of St. Helens are experiencing 
considerable loss in business, as the borough is a centre of a great 
population, to the bulk of whom the electric tramcars is the most 
convenient means of travelling. 

On Monday the strikers held a meeting and discussed the 


question as to accepting arbitration, as offered by the directors. 


It was ultimately decided to accept arbitration on the basis of the 
average wages paid to drivers and conductors in other towns 
throughout the county, the local conditions in 8t. Helens not to be 
considered. Only a few cars were running on Monday. 

On Saturday a fatality occurred at 86. Helens in connection with 
the tramways. An electric car had proceeded a few yards past 
Rainbill Station on the road to Prescot, when the trolley head got 
locked in the overhead work. Mr. W. Williams, master of the Prescot 
Union Workhouse, who had just boarded the car, had scarcely 
reached the top deck when be noticed the accident and began to 
climb down. The car proceeding from its ownimomemtum, the trolley 
pole was wrenched off, dragging with it the cast-iron standard. 
This dropped on the head of Mr. Williams, killirg him outright. Mr. 
Richard Prescott, a member of the Whiston D.C., was travelling on 
the top and was injured on the head. Owing to the strike which is 
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proceeding at St. Helens, there were very few gerson the car. 
At the inquest a verdict of Accidental death” was returned, no 
blame being attached to the driver or conductor. 


South Africa.—RuopEsia.—Interviewed at Livingstone 
on the construction of the bridge over the gorge of the Victoria 
Falls, Sir Obarles Metcalfe stated that he was considering a project 
to electrify the line from the bridge to the new township, so as to 
топ a service of trolley cars. 

KIMBERLEY.—The Transvaal Critic states:—De Beers have 
laid eight miles of electric tramways between Kimberley and 
Alexandersfontein, and are defraying the whole cost of construction 
and plant purely for the benefit of the inhabitants. 


Southport.—The gross income from all sources on the 
Oorporation lines during the past year amounted to £17,906 11s. 1d., 
against £17,646 13s. 1d., an increase of £259 18s. The working 
expenses were £10,756 2s. 7d., compared with £10,986 4s. 8d., 
decr@ase £230 38. 1d.; the gross profit being £7,150 8s. 6d., 
against £6,660 8s. 5d. or an improvement of £490 Os. 1d. The 
total expenditure is £17,891 9s. 9d., and there is a small surplus of 
£15 1s. 4d. The deficit on the £341 0а. 7d. has 


agreement, in its present form, should come into force, and that 
Мерв be taken to oppose the agreement. The Committee is strongly 
of opinion that, in order to enable the Corporation to recoup the 
capital expenditure incurred, the Postmaster-General should under- 

e either to purchase the whole of the plant in 1911, or to grant 
a renewal of the licence to 1927. : 

Korean Telegraphs.—Reuter’s Tokio correspondent 
states that the agreement between Japan and Korea, giving to the 
former the control and management of the Korean posts, telegraphs 
and telephones, was published in the official “ Gasette " on April 
28th. This was confirmed by an official telegram on April 28th. 


Neutrality of Cables.— According to the Daily Май, 
Russian agents have been at work and have cut the cable between 
Hainan and Chinese territory, although the landing of the cable at 
both places is on neutral territory. if true, is ancther instance 
of offence against the laws of neutrality, and gives ground for belief 
that some part of the Russian fleet isat Hainan Island. 


Telephones in Berlin.— According to a statement 
issued by the Postal Authorities, the number of subscribers in 


previous year of 
been turned into a profit. > Greater Berlin at the beginning of April this year was 86,076, as 
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BIBMINGHAM AND MipLAND TBamways: Fig. 


Wednesbury.—It is announced once more that the diffi- 
culties between the Corporation and the tramway company respect- 
ing the reconstraction and electrical equipment of the line between 
Wednesbury and Darlaston have been overcome, and that the 
necessary work isto be immediately commenced. · 


TELEGRAPH AND TELEPHONE NOTES. 


Caroline Islands.—It was officially announced by the 
German Administration, on 27th ult., that an office bad been opened 
to International traffic at Yab (Carolines). This office is connected 
by cable with Menado (Celebes), as well as with Guam by a cable 
belonging to the Germany-Holland Telegraph Co. | 


Glasgow Telephones.—Mr. A. R. Bennett has been 
retained by the Corporation Telephone Department for another 
year as consulting engineer at a fee of 100 guineas. 


Huddersfield Telephones.—The Postmaster-General has 
withdrawn the licence granted to Huddersfield T.C. for the estab- 
lishment of municipal telephones, on the grounds that no steps have 
been taken inthe matter. 


Hull Telephones.—The Telephones Committee of the 
Hull Oorporation has had under consideration the agreement 
entered into by the Postmaster-General for the purchase of the 
National Telephone Co.’s undertaking. In an exhaustive report the 
town clerk explained how the agreement would affect the Corpora- 
tion as the owner of the municipal telephone system. The Com- 
mittee arrived at the opinion that it wag uot desirable that such 
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recorded in the Telephone Directory, and of the total, Berlin 
alone is responsible for 69,000. The largest exchange is No. 1, with 
13,538 connections ; No. 4 occupies the second place with 12,884 ; 
and No. 3 has 10,503. The fature No. 6 exchange in Korner Strasse 
is to be equipped for 20,000 subscribers. 


Telegraphic Interruptions and Repairs :— __ 


OABLES, INTERRUPTED, fn. 
ITrinidad-Demerara (No, 1) ee ee ee ee Aug. bog e? ee 
Dominica-Martinique ee T өө ee өө Мау А ee m 
Bt. Luola- Martinique ec eo De ee өө Мау?, 1908 oe өө 
Oa e- eiro ee oe ee ee ee 1 өө өө 
Re Issa (Yemen) Camaran M" n 90 23,1908 .. T 
Tarifa-T r ee ee ee .9 ee ee Jan. 1 1904 ee ee f 
Closed асое asaki eo ee Feb, 9, 1904 ee ee 

Port Arthur-Ch fa ee ое ee e Mar. 9, 1304 ee ee | 
Jamaica-Colon .. vi * Jan. 5, 1905  .. РЕР 
Martinique-Paramaribo А April 2, 1905 .. ез 
Maranham-Ceara.. ee April 6, 1905 , 7 
Bathurst-Bissao .. April 22, 1905 .. T 
Bonny-Duala E vs ә April 25, 1905 . April 27 
Cape Haite-Mole 8t. Nicholas April 28, 1905 


LANDLINES, 
Puerto-Barrios ee ee ee 
Kertch-Soutehoum -— 


ee ee ee July 28, 1902 ee ee 
өө эе ee ee ., 1904 e? oe 


Turkish Telegraphs.—The Convention for laying the 
Kustenji-Constantinopls cable, says the Morning Post, has been 
signed with the German Eastern Telegraph Co. The work of laying 
the cable will begin shortly. 


British Motor-Boat Club.—The opening meeting of 
this club will take place to-morrow at the Bun Hotel Staging, 
Kingston-on-Thames. 


Vol. 88. No. 1,493, May 5, 1905.] 


THE ELECTRICAL REVIEW. 


731 


THE BIRMINGHAM AND MIDLAND TRAMWAYS. 


| (Concluded from page 695.) 


THERE are also installed in the engine house two 80-Kw. 
steam-driven exciter sets, consisting of  direct-coupled 
four-pole generators, giving 500 volte at 375 r.p.m. 
These were supplied 
by the Brush Oo., 
who also supplied 
the balancing sets 
for use on the three- 
wire lighting sys- 
tem iu the Smeth- 
wick area. 

The balancers, 
two in number, are | 
90-kw. machines, ух]. 
running at 880 


I 
- £3 [| Vs Е : 
ig Гүн EI: 


steam-driven. The plant is specified to deal with 87,500 1b. 
of steam per hour when maintaining a 26-in. vacuum. The 
circulating pump is of the direct-coupjed centrifugal type, 
48 in. in diameter, 
with a speed of 
250 r.p.m. 

For the 800-Kw. 
engines, а surface 
condensing plant 
having 2,260 sq. ft. 
of cooling surface, 
is provided. This 
plant bas а rated 
capacity of 22,500 
lb. of steam per 


rp.m.; there are hour, with a 
also installed two vacuum ranging 
DUE W: Touar y con Tie. 11.—-8встох THROUGH Powsr SATION, Tom an, o ahd 
verters, fig. 13, each in. The air 
provided with three 110-kw. single-phase transformers and and circulating pumps are motor-driven, the former 


switchgear, of a similar type to that used in the sub-stations, 
which will be described later. | 
А small p.c. motor-generator is provided for supplying 
the station lighting at 250 volte. - . се, 
Views of the engine room plant were ghown in our last 


being a three-throw Edwards air pump, running at 200 
r. p. m., and the latter a 19-in. diameter pump. — 

The circulating water is obtained from the canal, 
duplicate inlet-pipe lines, each 24 in. in diameter, being 
provided. 


Fig. 12.—8PBINGHIGL SUB- STATION: 


issue, and а plan and section of the power station are given 
in figs. 10 and 11 herewith. 

The condensing plant for the larger engines is of the Weir 
circular type, having 3,600 aq. ft. of cooling surface, the air- 
pumps, condensed water pumps and circulating pumps being 


RovABIES AND H.T SWITCHGEAR. 


The switchboard, which was supplied by the Brush Co., 
is mounted on a gallery extending the whole length of the 
engine house. | | 

The direct current board is arranged to supply energy 


to the tramways in the neighbourhood, and also to the three- 
F 
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wire electric lighting system in Smethwick. It is fitted 
with British Thomson-Houston registering and Elliott’s 
Weston type recording instruments, B.T.-H. circuit-breakers, 


S t 
— ^in eh 
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Fig. 13.—SwEzTHWICK POWER Station: Rotary CONVERTERS. 


switches, &c., all of which are mounted on black slate 
panels. 

The extra high pressure board for dealing with the 
alternating supply at 5,500 volts to the sub-stations, is of the 
remote control type, equipped with B.T.-H. oil switches and 
circuit breakers, watt-hour-meters and measuring instruments. 
Kelvin watt indicators are also provided. 

The cables leading from the boards to the «фо 

and feeding points are drawn into iron pipes, supported on 
racks, in the basement, and find an outlet to the street 
through a cable tunnel. 

There are at present, three transforming sub-stations, one 
at Springhill, Birmingham, for supplying energy to the 
tramways in the city district ; one at Oldbury for the Old- 
bury and Dudley sections, and a similar set of sub-station 
plant is provid.d ut the West Smethwick car depót, for 
supplying energy to the shed and repair shops. The con- 
verter plant installed in the power house at Smethwick is for 
supplying high and low tension curient in the Smethwick 
dis rict, for power and lighting purposes respectively. 

The Springhill sub «tation is equipped with three three- 
phase rotary converters, each of 200-KW. capacity. The 
transformers are of the oil-cooled single-phase type, arranged 
in sets of three, each of 75 Kw. capacity, for each rotary. 
The primary and secondary wiudings are wound for trans- 
formation from 5,500 to 340 volts, but various ratios can be 
obtained by connecting to intermediate taps on the primaries 
to compensate for drop on the feeders. 

The high-tension switchgear is of the oil-break remote 
control ty pe, as in the power station. 

The main current entering the sub-station passes first 
through the high-tension feeder panels, then through the 
high-tension machine panels to the high-tension side of the 
transformers. The secondaries of the transformers are 
connected to a double throw-over switch, and are so 
arranged that the rotary converter is started at half-voltage ; 
when it attains full speed, the full voltage is put on to the 
machine by throwing over the switch. 

The cables for the direct-current side of the rotary con- 
verter are carried on rack insulators, in a subway under the 
machines, to the direct-current switchboard (fig. 15). 

The machine switchboard panels for the direct-current 
side are fitted with watt-hour-meters, ammeters and circuit 
breakers of the British Thomson-Houston magnetic blow-out 
type; on the alternating-current side, the machine panels are 
fitted with an ammeter and a power factor indicator. 


The sub-station plant is illustrated in figs. 12, 15 and 16, 
and the rotary connections are shown in fig. 14. 

The sub-station at Oldbury is of a similar design to the 
above, but is equipped with three 100-Kw. rotary converters. 

The most noticeable feature in connection with the 
sub-stations is the fact that all unnecessary complications 
have been done away with, a most welcome and necessary 
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^e. 14.—D14AGRAM OF ROTARY CONNECTIONS. 


feature in connection with a sub-station, and, indeed, all 
central station plant. 


The end sealing boxes on the нт. incoming feeders are 
placed directly side by side with the H.T. feeder switches, but 
separated therefrom, as in the case of all н.т. switches in the 


station, by brick barriers. 

Immediately in front of the H.T. switch cells stand the 
transformers, and in front of these, in turn, the H.T. control 
panels, as well as the small panel8 mounted on the machines, 
which carry the double-throw low-tension switches used for 
starting, the arrangement being clearly shown in figs. 12 
and 16. 

The negatives of the rotaries are tied solidly to earth, so 
that the D.C. switchboard is entirely single pole. The above 
arrangement enables all cable connections to be reduced to an 
absolute minimum, and eliminates as far as possible the 
chance of short circuits. 

With the starting arrangement adopted, a rotary can be 


Fic. 15.—SPRINGHILL SuB-STATION: L.T. SWITCHGEAR. 


placed on the line within from to 1 minute under all 
conditions, and the effect on the voltage is inappreciable 
under normal conditions, and can hardly be noticed on the 
station lamps, 


— | 
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The double-throw field switches on the rotaries enable the 
correct polarity to be obtained under all conditions, thus 
eliminating any question of chance in connection with the 
proper polarity of the rotaries being obtained. 

The cables within the Birmingham area are to the joint 
specification of Mr. R. A. Chattock, City electrical 
engineer, and r. 
À. J. Lawson, engi- 
neer to the tram- 
ways, and were sup- 
e and laid by 

essrs. Callenders. 
The  low-tension 
cables are laid on 
the solid system ; 
the high-tension 
cables between 
Smethwick and 
the Springhill 
sub-station are 
of the three- 
core,  paper-insu- 
lated, lead-covered 
type, drawn into 
Sykes conduits, 
it being arranged 


between the com- E 

pany and the „ ea Ho D iai p т, - 7 
Corporation, that, — cs eee 
in the event of 

a supply 


being required 

inside Birmingham from the tramway generating sta- 
tion, after the lapse of the tramways lease in July, 1906, 
the high-tension cables shall be withdrawn, and that the 
low-tension cables, suitable for the tramway supply only, 
from the sub-station, are to remain. These cables were laid 
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the distributors are three - core cables of 125, 05; 
“125 sq. in. section, laid on the solid system in Doulton 
troughing, and were supplied by the British Insulated and 
Helsby Cables, Ltd., Mr. Н. Arkell acting as their local 
representative. 

The power house plant was supplied and erected by the 
Brush Co. — Mr. 
William M. Hind 
acting as their 
resident engineer ; 
all the plant and 
material for the 
sub-station  equip- 
ment was sup- 
plied and erected 
by Ше British 
Thomeon - Houston 
Co., Mr. J. T. H. 
Legge, who acted 
as their resi- 
dent engineer, 


having since 
been retained 
by the Birming- 


ham and Midland 
Tramways Со. as 
their chief assistant 
engineer. 

.. The .whole of 
this installation 


not Fic. 16.—8»BiwGnHiLL SuB-STATION: TRANSFORMERS, REAOTANOES, AND Н T. SwITOHGEAR: has been carried 


. out to the plans 
and specifications, and under the supervision, of Mr. 
А. J. Lawson, M.I.C.E., M.I.E.E., the consulting engineer 
to the Birmingham and Midland Tramways, Ltd., Mr. R. F. 
Browne, A. M. I. E. E., being the resident electrical engineer 
to the company, for all the electrical work. 


r Revs, 


SWINDON TaamMways: VIEWS OF SECTION PILLAR, WITH TELEPHONE AND FIRE ALARM Box, AND OF STANDARD 
BRACKET Авм.—(8ее next Page.) 


under the supervision of the city electrical engineer and his 
assistants. 

The cables outside Birmingham comprise high-tension 
three-core cables of 05 and °1 вд. in. section to the Oldbury 
sub-station and the City section respectively; and low- 
tension tramway feeders, which were all drawn into Albion 
conduits. For the lighting network in the Smethwick area 


To Mr. George Conaty, M.I.Mech.E., the engineering 
manager to the Birmingham and Midland Tramways Joint 
Committee, and to Mr. S. A. Mahood, A.M.I.E.E., the com- 
pany's engineer in charge of the Smethwick power station, the 
sub-stations and the distributing system, we are indebted for 
the facilities kindly afforded to us on the occasion of our 
visit. | * 
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THE SWINDON CORPORATION TRAMWAYS. 


THE Swindon tramways, which were opened for traffic on 
Sept. 22nd, 1904, consist of some 44 miles of single track, 
built to а gauge of 3 ft. 6 in., the contractors for the whole 


View or Tramway mm REGENT Steerer. 


of the track and overhead work being Mesars. J. G. White 
and Co., Ltd. 


The wbole system is single track, with passing places at | 


convenient distances. there being no special work except the 
triangular junction at Wellington Street, opposite the G. W. R. 
station, The track work at the swing bridge over the canal 
in Fleet Street is, however, most uncommon, the approach 
from Fleet Street baving a gradient of 1 in 10 for a short 
distance ; this, combined with the peculiar position of the 
bridge with respect to the alignment of the track on each 
side, necessitated the rails being curved both horizontally 
and vertically to a somewhat small radius, to meet the rails 
on the bridge. 

On portions of the tramways subjected to heavy traffic, 
and on steep gradients, the track is paved with granite setts ; 
the greater portion of the track, however, is tar macadam pav- 
ing, with a 4-in. granite sett margin each side of the rails. The 
concrete under the tar macadam takes an arch form, 6 in. 
thick under the rails and 8 in. thick at the centre of the 
track. Under the tar paving, a longitudinal trench 12 in. x 
12 in., was excavated in the centre of the track below the 
level of the concrete and filted up with broken stone; this 
acts as a drain for any water accumulating under or near the 
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track, openings being left in the concrete bed at intervals of 
a few feet, во that the water may pass through from under 
the paving. 

The rails are to British standard sections, weighing 
105 lb. per yard, on the straight, and 111 lb. per yard on 
curves, The rail joints are butted close, and are provided 


with 24. in. soleplates of the anchor type, of the same 
section as the rails, the 60 ft. rails also being anchored to 
the concrete midway between the jointe, 

The points for turnoute and special work are of manganese 
cast-steel, supplied by Messrs. Hadfield's, Sheffield; the 
turnouts are fitted with automatic and the special work with 
movable points. The crossings for turnouts are also of 
manganese steel. : | 

The special work at the entrance to the car-shed was 
supplied by the Lorain Steel Co., of U.S.A., and is of their 
T-rail, built-up construction, with guards bolted on. This 
work is laid on sleepers and ballasted. 

The bonds throughout the work are 0000 B. & S. gauge, 
“ Crown ” type, with 3 in. terminals, all joints being double. 
bonded, and the track is cross bonded at the usual intervals 
and between the inner rails of turnouts. Special bonds of 
61/16 8 w.a. flexible cable were used to connect up the ends 
of the track where it crosses the movable canal bridges in 
Regent Street, the rails on the bridges being bonded to the. 
track by a flexible bond, 

The greater portion of the overhead equipment is bracket- 
arm construction, but span wires have been used in one or two 
instances. 

Twenty arc lamps were included in the contract, and have 
been erected on the bracket-arms. These were supplied 
by the B.T.H. Co., and are of the double carbon enclosed 
type, taking 23 amperes, burning singly, on a 220-volt cir- 
cuit, Two 16-c.P. incandescent lamps are also fixed on orna- 
mental brackets below the arc lampe, the lamps being con- 


Ушу or CAB-SHED. 


trolled by a cylindrical two-way plug switch with fuses, fixed 
on the pole. 

The trolley wire is 00 s.w.c. hard drawn copper, aud 
is carried on the bracket arms by flexible bow-string 
suspensions, 

The insulation ig double throughout, the hangers, pull- 
offs, &c., being beavy gun-metal with ** Verus " insulation. 
The frogs and crossings are of the straight under-running 
type, the section insulators being of the air-gap pattern. 

The guard wiring is earthed to the poles at its termination, 
aud at not greater intervals than every fifth pole where guard 
wiring is necessary, these poles being bonded to the rail by 
00 wire. 

The section and feeder boxes are fitted with four switches 
for the leads to the trolley wire, and two main feeder 
Bwitches, all of the knife pattern with а quick break; а 
Garton lightning arrester is also fixed inside the box. Four 
19/16 S. w. G. V-I-R lead-covered cables are carried from 
the feeder switches to the trolley wire. 

The top of the section box carries a small cast-iron box 
containing the telephone, with which is combined a fire alarm 
for the Corporation Fire Brigade (see illustration, p. 788). 
The box is fitted with а door, with the usual glass disk, 
which is to be broken in order to give access to в bell-pull to. 
ring up the station, when giving the alarm. The interior of 
the box is fitted with a telephone transmitter and receiver, 
which can be used by the police or tramway officials, who. 
can give definite information respecting an outbreak of fire 
or breakdown of the tramway service. The telephone cables. 
are run first to the generating station, where a large six-line 
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switchboard has been fixed with a change-over switch and 
various other instrumente. A special telephone cable 
is laid from the generating station to the Town Hall, 
where в similar switchboerd is fixed, with branch lines to the 
firemen, town clerk's office, &c. 

The pilot and telephone wires, of 12 S. W. d. copper, are carried 
on porcelain insulators on the poles from the last feeder box 
on each route to the terminus. 

As there are several places where it is not possible to see 
from one passing loop to the next, three sets of hand-operated 
signalling gear have been erected ; these are small cast-iron 
boxes containing two 16-C.P. 250-volt incandescent lamps 
and two-way switches for operating the lamps. When a 
secticn is blocked, the signal lamps at each end are burning ; 
to clear the block, the car conductor switches off the lamps 
in both boxes when leaving the section. In some cases a 
four-core cable is laid underground between the signal boxes, 
and in others the signal wires are carried on а small cast-iron 
bracket on the poles overhead, in a similar way to the pilot 
and telephone wires. 

One set of Harison's automatic signalling gear provided 
with semaphore arms and coloured lamps, has. also been 
erected, 

Seven cars were supplied by Messrs. Dick, Kerr & Oo., 
Ltd., for working the tramways. These are of the 
double-deck, single-truck type, with spiral reversed stair- 
ways, and are designed to accommodate 46 passengers 
(ie, 22 inside and 24 outside). The trucks are the 
Brill Co.’s 21 E type, and each car is fitted with two 
Dick, Kerr standard 6 A traction motors, capable of develop- 
ing 87 H.P., and controllers of that firm's standard D.B.I. 
form “C” ‘type, especially arranged with resistances for 
rheostatic braking. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton - under - Lyne.—May 23га, 
tramcars. See Official Notices" to-day. 


Brussels.—May 16th. The City Authorities invite 
tenders for electric cables and accessories. Specifications (1 fr. 50) 
at Rue Sainte-Catherine, 11, Brussels. Tenders to the College des 
Bourgmestre et Echevins. 


Six single-deck 


Cork.—Year's supply of electrical fittings to the Cork 


Electric Tramways and Lighting Oo. See Official Notices” to-day. 


Dartford.—May 24th. Lancashire boiler, piping, one 
200-Kw. steam dynamo, traction battery and reversible booster, 
main switchboards, &c., for the U.D.O. light railways. See Official 
Notices " to-day. 


Dublin.—May 15th. The Dublin Port and Docks Board 
is prepared to receive tenders for an electric generating station. 
Apply to Mr. Jobn P. Griffith, M.Inst.C.E., Bast Wall, Dublin, for 
specifications &c., (deposit £5). 


Edinburgh.—May 8th. Water-tube boilers for the elec- 
tricity works. See Official Notices April 14th. 


France.—May 14th. Tenders are being invited until 
May 14th, by the municipal authorities of Dax (Landes) for the 
concession for the electric lighting of the town during & period of 
S5 years. Tenders are to be sent to La Mairie de Dax (Landes), 

whence particulars can be obtained. 


France,—May 15th. The Governor General of French 
West Africa, at Dakar (Benegal), is inviting tenders for the establish- 
ment of а central electricity station in the town, and for the 
construction of an electrio tramway. 


Heywood.—May 17th. Lancashire boiler, two 200-kw. 


steam dynamos, traction switchboard and feeders, and other plant - 


for electricity works extensions. See Official Notices to-day. 


Islington.—May 24th. Coal bunkers for the electricity 
works. See “ Official Notices ” to-day. 


Keighley.—May 20th. 
Notices ” to-day. 


Kettering.—May 29th. Nernst lamps, posts, &e,, for 
street lighting. See “Oficial Notices " to-day. 


Leigh.—Mechanical stoker for a Babcock boiler. 
„Official Notices to-day. ; 


Superheaters. See Official 


See 


Leith.—May 17th. Coal elevating and conveying plant, 
and boiler-house auxiliary plant. See “ Official Notices” to-day. 


London.—May 16th. The L.C.C. invites tenders. for 
the erection and maintenance, for a period of 10 years, of a battery 
of 280 accumulator cells, having capacities of 645 ampere-hours at a 
S-hour discharge rate, and of 450 парас лоша at а l-hour dis- 
charge rate. See Official Notices April 21st 


Rosario.—July 81st. The Review of (he River. Plate 
says that one of the alterations in the new electric tramways 
A out affects the date for sending in tenders, which is now to be 
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Sunderland. — May 24th. 
“ Official Notices " to-day. 


Tramway stores. See 


Warrington.—May 13th. Condensing plant for the 
electricity works. Вее “ Official Notices” apuk 28th. `- 


. OLOSED. 


` Aberdeen.—There were 24 tenders submitted to Ко 
Electric Lighting Committee for oondensing plant for the Dee 
Village Works, and that of Messrs. W. Н. Polley & Co. (21,036), 
is recommended for acceptance. 


Aston Manor.—The following ia a list of the tenders 
submitted for the electrification of the. Corporation tramways, 
under Contract No. 6 (Mr. Robert Green, Assoc. M. Inst. O. E., 
Engineer) :— 


Net S amount of tender 


_ after deducting the 
value of old materials. 
Geo. Trentham (accepted) id Vs ee £51,286 9 
Dick, Kerr & Co., bud: ix m es .. 51,849 1 10 
Geo. Law s e А vs 5s oe 623,912 7 6 
J. G. White & Co. ` Ся - .. 62,857 15 9 
Underwood & Bros. 68,887 7 6 
Griffiths & Co., Ltd. 54,078 9 6 
Graham & Sons .. MA d os - .. 54,168 0 0 
Krauss & Sous ve i We as .. 56,552 5 0 
John Eie, jun... 88 АР ne 2 .. 59,112 7 7 
Geo. Hollows ila ae - э 65 .. 61,572 5 0 
Blackwell & 4 Ltd. ee ee [3 7 ee „о 61,785 12 0 


Bolton.—The T.O. has accepted the following tenders 
in connection with the Electricity Works :— . 
Messrs. Musgrave & Son 


cooling to 
British Insulated & Helsby Cables, Ltd.. cables for one year. 
Mr. R. W. Kenyon, wood casings for one year. 


Derby.—The E.L. Committee of the T.C. has accepted 
the following tenders :— 
8t. Helens Cable Co., si Warrington, feeder cables, £861, and РРА АИВ 
bitumen cable, £ 
Messrs. S. R. Turner & 000. Ltd., lathe and pillar oe machine. 


Messrs. C. A. Parsons & Co., Ltd., steam turbine, £ 
British Thomson-Houston Co., Ltd. 4, Switchboard соно, £287. 


Eceles,— The "Т.С. has accepted the tender of the 
Langdon-Davies Motor Oo., Ltd., for the supply of standard 
motors for hiring-out purposes during the ensuing year. 


Glasgow.—The Sub-Committee on Stores of the Tram- 
ways Committee of the Т.О. have recommended for acceptance the 
following among other offers :— 


India-rubber gloves, India-Rubber, Gutta-Percha & PORTER S ra Со. 
Pointe, &o., for permanent way, Hadfield's Steel Foundry Co., L 


The Clyde Navigation Trustees have remitted the tenders 
for the generating plant, for the Electric Power Station 
at Clydebank Dock, to their electrical engineer for report, after 
which the tenders will come before the Works Committee, who 
have been instructed to accept the lowest satisfactory tender. 


Halifax.—The Electricity Committee has accepted the 
tender of the Electric Construction Co., Ltd., | for а balancer and 
awitchboard, at £355. 


Keighley. —The Electricity Committee of the T.C. has 
accepted the tender of the Phonix Dynamo Co., Ltd., of Bradford, 
for the supply of a 300-xw: engine and dynamo (engine by Moun. 
Browett, Lindley & Co.), at £1,420. 


London.—The Metropolitan Asylums Board on Saturday 
accepted the tender of Messrs. J. W. Gray & Bon, for the installa- 
tion of a system of electric fire alarms and telephones at the Gore 
Farm (Upper) Hospital (£670). . Five out of six selected firms 
tendered. The tenders submitted were as follows :— 


J. W. Gray & Son (accepted) ee .. £670 
Private Wire & Telephone Installation Co., Lid. gis .. 691 
Julius Sax & Co., Ltd. a ee „ 744 
New System Private Telephone Co., Ltd. oe oe eo 1775 
Wenham & Waters, Lid. .. ae oe 889 


The estimate of the enginoer-in-chief was боо, Г 
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FORTHCOMING EVENTS. 


Monday, May 8th.—At 5 p.m. Royal Institution. Annual General Meeting. 
IM.E. (Graduates). Mr. A. В. Scorer, on * Design and Constraction 
of Horizontal Engines." 
Tuesday, May 9th.—At 8 p.m. I. E. E. (Glasgow). Annual General Meeting. 
Paper by Mr. Р. D. Ionides, on A.C. Motors in Industrial Service.“ 
Venen, d May 10th.—At 7.80 p.m. I.E.E.(Birmingham). Annual Gencral 
eeting. . 
At 7.80 pm. Association of Engineers-in-Charge. Annual Meeting. 
Thursday, May llth.—At 5 p.m. Royal Institution, Prof. Bir James Dewar, 
on * Flame“ (Lecture II.). 
At 8 p.m. I. E. E. at Society of Arts. Mr. Н. Laws Webb, on Tele- 
phone Traffic." | 
Friday, May 12th.— At 9 p.m. Royal Institution. Prof. Ernest F. Nichols, of 
Columbia University, N.Y., on Тһе Pressure Due to Radiation.” 
At 8p.m. Physical Society. (1) “А Simple Method of Determining 
the Radiation Constant: Suitable for Laboratory E ment," by 
Dr. A. D. Denning. (2) “A Bolometer for the Absolute Measure- 
ment of Radiation," by Prof. H. L.Callendar. (8) '* The Resistance 
of a Conductor the Measure of the Current Flowing Through it,” 
by Mr. W. A. Price. 
Saturday, May 13th.—Junior Institution of Engineers. Visit to the Dorking 
hy ge Gas and Electricity Works, Train leaves Cannon Street at 
. p.m. s 
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THE following orders have been issued for next week :— 


Monday, May 8th.—' A" Company. Drill Order Parade at 7 p.m. Technical 
Instruction, 8 p.m. - 

Tuesday, May 9th.—“ B" Company. Instructional Drill, 7 p.m. Technical 
Instruction, 8 p.m. Medical Inspection for Recruits and Special Service 
Section, 7 p.m. 

Wednesday, May 10th.—Adjutant’s Drill at Millbank Barracks. Parade at 
Headquarters, 7 p.m. Drill order. 

Thursday, May 11th.—* C" Company. Technical Instruction, 6 p.m. Company 
2 Parade at Headquarters, 7.45 p.m. Rifles and side arms. Plain 
c es. 

Friday, May 12th. —* D" Company. Recruits’ Drill, 6 p.m. Drill Order Parade 
for whole of Company, 7 p.m. "Technical Instruction afterwards. 

Baturday, May 18th.— Route March, Parade at Headquarters, 4.80 p.m., vide 


May Regimental Orders. 
. WILFRID С. DUMBLE, Captain R.E, 
For O. OC. E. E. R. E. (V.) 


NOTES. 


Superheating and Engine Economy.—In his articles 
on superheating in the Engineering Magazine, Mr. R. M. Neilson 
states what appear to be correct views as to the effects of superheat 
and the reasons for its economy. He realises that it diminishes 
that exchange of heat which has proved so detrimental to economy 
in all steam engines. Leakage occurs mainly in the form of water, 
and since steam does not leak much as eteam, both cylinder con- 
densation and leakage are cured by superheating. Mr. Neilson 
realises also that the increased efficiency of the steam turbine with 
superheated steam is due chiefly to the avoidance of fluid friction. 
With this we can agree. It is claimed by some that superheated 
steam is economical because it occupies a larger volume, weight for 
weight, than cooler steam. This is an error that Mr. Neilson seems 
disposed to counter, but he is not very strong in his denial of the 
fallacy. Superheated steam contains a maximum of heat per pound, 
but saturated steam contains more heat per unit volume, and though 
there may be slight thermodynamic gain with superheat, this can 
only be secured when superheat extends to and beyond the cut off 
point. Mr. Neilson, however, points out that the expansion curve 
of superheated steam has a rapid drop. He advocates compound 
engines for superheated steam, with an intermediate reheater. 
‘Two-stage superheating bas certainly a practical excuse for its 
existence, for the engine may not be of a type to work well with 
superheat so high in the first cylinder as will ensure any of it 
remaining to the second cylinder. Аз regard superheated jackets, 
they are advised for the first cylinder of a compound engine if the 
engine will not bear sufficient temperature of steam alone, but the 
jacketing of the second cylinder has, it is said, no excuse, 

An example of а reheater is shown in which overheated steam 
travelling to the first cylinderis toned down by meeting the exhaust 
of the first cylinder. This practice is open to certain objections, 
and it would seem to be sounder practice eimply to heat the first 
cylinder steam to the required temperature and to use separate 
steam through the reheater back to the boiler. From figures col- 
lected by the author a table is made up showing the results of a 
number of tests made here and elsewhere in Europe and America 
with superheat varying from 13 to 440°. The greatest 
economy appears with a superheat of 225°. It is 36 4 per cent. or 
0 17 per cent. per degree of superheat. The figures are for economy 
in steam, not fuel. 

We quite fail to follow Mr. Neilson when he says that in 
most ca:es where a flue-fired superheater is employed, the 
waste gases cannot afterwards be used to heat a feed-heater. 
He modifies this statement to some degree in a following para- 
grapb, but we think he does so with the idea in his mind of 
endeavouring to do too much with a boiler. As regards 
the life of superheaters, the author can tell us nothing very 
definite, though he admits that a well-designed superheater should 
last as long as a boiler. Не does not, however, furoish any guide to 
what may be considered a well-designed superheater. The only 
rational way of controlling superheat temperature is to use heavy 
tubes so that the metal will not quickly acquire the temperature of the 
gas, and to employ a system of heated water control pipes. Both 
these means imply considerably enhanced first cost, but they will 


add indefinitely to the life of the superheater, and will enable a 
higher mean temverature of superheat to be secured without 
exceeding a safe minimum, whilst also safeguarding the engine 
from disaster. ` 

The author, in discussing steam pipes, states that the ваше pipe 
will convey at least as much power, measured at the engine, with 
the same loss of pressure when passing superheated as when passing 
saturated steam; though the former may have the greater bulk, the 
friction is lees, and the engine uses less. We should вау generally 
that this statement erra on the side of moderation. 

The author expresses no opinion as to the best degree of super- 
heat. On this point it may be said that at present a temperature of 
500° F. at the engine seems enough. We would not say that 
а greater temperature is not possible, or even easily practi- 
cable, but, as in all prasticsl work, the extremes of the curves 
of performance that may be plotted out, will often be more 
than counter-balanced by other opposing factors. It is the 
first hundred degrees of superheat that tells: the economy increases 
at a constantly decreasing rate, and it is never worth while to 
attempt to extract the last fraction possible. 


The Canadian Niagara Falls Development.—On 
Saturday last Lord Grey, the Governor-General of Canada, inepected 
the work of the Electrica] Development Co. of Ontario. This com- 

y is to develop 25,000 нр. for transmission to Toronto, 

amilton, and the principal towns and cities of Ontario within а 
radius of 100 miles of Niagara, | 

Our correspondent at Niagara, Mr. Orrin E. Dunlap, writes :— 

* The nineteenth annual report of the Commissioners of Victoria 
Park, on the Canadian side at Niagara Falls, is an interesting document 
in its relation to the development of electrical power. It isin Victoria 
Park that the greatest electrical development in the world is now 
in progress, and it is clear from what the Commissioners say that 
there is money in the development for the Province of Ontario, if 
not as yet for the three great companies that have there undertaken 
the development of the power of the Horseshoe Fall. According 
to the report the Canadian Niaga-a Power Co. up to December 


Wheel-pit for power station of 125,000 H P., 416 ft. Jong x 144 ft. deep; 
Main tailrace tunnel, 1,985 ft. long x 26 ft. high; Subsidiary tailrace 
tunnels, 550 ft. long; Power station 500 ft. long, containing eleven 
generators of 12,500 н.р. each, 


ELECTBICAL DEVELOPMENT Co., or ONTARIO, LTD. 


31st, 1904, had paid the Commissioners the sum of $221,577:78 for 
its rights, and up to this time it had only 30,000 developed н.р. 
The Ontario Power Co. had paid the Commissioners $110,000, and 
it will be some months ere it has a single horse-power developed in its 
station. The Electrical Development Co., of Ontario, Ltd., has paid 
$30,000, and it also will be some months before it will have any power 
for sale. Combined, these sums make $364,577.78. But the Com- 
missioners have other sources of revenue, the photographic and other 
privileges having paid in $103,700, while the electric railway through 
the park batween the Falls and Queenston has contributed $132,500. 
The grand total of these amounts is $620,777.78, which certainly 
must be considered a very respectable sum to be developed by a free 
park. The report states that the annual revenue now assured to the 
park from the various franchises is $84,200, which, owing to the 
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demand for electrical energy, is very likely to be increased to over 
$200,000 annually within the next five years. 

“On the question of future franchises and the future develop- 
ment of power, the Commissioners have this to say :—' Beeing that 
three franchises have already been granted for the withdrawal of 
water from the Niagara River for the development of approximately 
375,000 в.н.р, and a further franchise for 100,000 E. P., to be drawn 
from the Ohippawa River, making an aggregate development 
already authorised of possibly 475,000 E.P., it rests with the Govern- 
ment to decide whether, as а matter of public policy, ару further 
concersions shall be granted at the present time.’ The points to be 
considered are then enumerated." 


Electric Railway Prize Competition.—Tbe prize 
competition opened by the Berlin Technical High Bchool for 1905 6 
relates to the submission of schemes for the solution of the problem 
of introducing electric traction on the Berlin metropolitan railway. 
One of the projects already sent in emanates from the department 
for mechanical engineering. It submits that by conversion to 
electric traction the speed on the railway could be increased to 
about 20 miles an hour if an average speed of 233 miles an hour 
were maintained between the stations, and the average duration of 
the stoppages did not exceed 20 seconds. By this means the com- 
plete journey would be accomplished in 21 minutes, instead of 
91 minutes, as at the present time. The scheme proposes that the 
trains should be composed of motor-cars and trailers similar to those 
used on the line between Grosslichterfeld-Ost and the Potsdam 
circle railway station, and that the maximum speed capable of being 
attained should range from 31 to 37 miles an hour. The trains in 
normal service are to be formed of two motor-cars and two trailers, 
while on days of heavy traffic and on Sundays, eight cars would 
constitute a train. The scheme suggests the employment of an 
overhead conductor with alternating current at 6,000 volts and 
return by the track rails. | 


Incorporated Municipal Electrical Association.— 
A circular has bcen issued by this Association to central station 
assistants in municipal employ as follows :—“ It is felt that Associate 
Members and Associates are at some disadvantage as compared with 
Members in regard to attendance at the annual convention, it being 
impossible for an assistant to be absent at the same time as his chief. 
The Council being desirous of removing this difficulty and of 
enlarging the scope of the Association, has under consideration & 
scheme for holding either a second convention, or quarterly 
provincial meetings each year, specially for those who are 
at present prevented from attending the annual gathering. -Before, 
however, coming to any decision in the matter, the Council is 
desirous of ascertaining the opinions of those concerned, and 
particularly as to what extent they will support it, and therefore 
asks that the attached form may be filled in and returned to the 
secretary as soon ав posible. Whether the scheme can be carried 
to a successful issue or not will depend almost entirely upon what 
proportion of those now eligible for associate-membership or 
associateship. make application to join, іп view of the proposed 
extension of the scope of the Association. The matter is therefore 
practically in the hands of those in whose interests the scheme is 
promulgated.” The form sets out a number of questicns asking 
whether the recipients are prepared to support the movement, 
and to pledge themselves to attend the meetings, and where the 
additional conventions should be held. 


Cheap Power in Canada.—In a letter to the Times, Mr. 
J. G. Colmer says: The question of cheap power is attracting much 
attention all over Canada, and the utilisation of the numerous water 
powers to be found in every province, for the generation of elec- 
trical power at a moderate price, is bound to give an enormous 
impetus to the development of the manufacturing and other 
industries of the Dominion and of local transportation facilities 
within the next few years." 


Spectrum of the Electric Arc.— MM. de Kowalski and 
Joye (Comptes Rendus, April 17th) find that the spectrum of the 
electric arc near the cathode shows the presence of metallic vapours, 
due to its high temperature. 


Accident at Rochdale.— On Wednesday a serious 
explosion occurred in Drake Street, Rochdale, by which an 
electrician named Daniel Lawton, of 4, Nelson Street, was badly 
injured. He proceeded to the sectional electric supply box in Drake 
Street to do some repairs; on opening the door of the box, there 
was a loud report, and а flame burst forth. Lawton was struck on 
the face, and hurled with great force into the middle of the road. 
Berious injuries to his head necessitated his removal to the infirmary. 
He was also badly burnt about the face. 


Appointments Vacant.—Johannesburg Council is in- 
viting applications for the positions of general manager of the tram- 
way, lighting and power undertakings (£2,000), and of station 
engineer (£1,000) ; aclerk is required at Wrexham Electricity Works; 
improver for Coventry Electricity Works (£50). See our “Offcial 
Notices” to-day. 


Bogus Claim.—Sentence.—At the Mansion House on 
Monday, John Smith was sentenced to six months’ imprisonment 
for attempting to obtain £13 by false pretences from Mesers. Dick, 
Kerr & Co, Ltd. who are constructing the tramways between 
Edmonton and Tottenham. Prisoner alleged that an accident had 
occurred to his pony and cart, but the story was found to be untrue. 
Prisoner had already received two sums of £14 and one of £15 from 
the Ocean Accident and Guarantee Corporation in respect of other 
claims. He lives in the same house as is occupied by a number of 
other persons who had made claims, 
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Institution Notes.—ROorAL IxsrrrUTION.—The annual 
meeting of members was held on Monday afternoon, the Duke of 
Northumberland, K.G., president, in the chair. The annual report 
for the year 1904, showed tbat 71 new members were elected; and 
63 lectures and 19 evening discourses were delivered. The 
following gentlemen were unanimously elected as officers for the 
ensuing year:— 


President—The Duke of Northumberland. 

Treasurer—Sir James Crichton-Browne. 

Secretary—Sir William Crookes. 

Mrnagers—Sir William de W. Abney, the Rt. Hon. Lord Alverstone, Henry E. 
Armstrong, Esg., Shelford Bidwell, Esq.. Bir Alexander Binnie, the Hon. Sir 
Henry Burton Buckley, the Right Hon. Charles Scott Dickson, Francis Elgar, 
Esq., Maures Horner Esg., Dr. Ladwig Mond, Sir Andrew Noble, Bart., the 
Rt. Hon. the Ear? ot Rosse, Sir Thomas Henry Sanderson, Alexander Siemens, 
Eag., and Silvanus P. Thompson, peg, 

isitors—Dr. William Arthur Brailey, Dr. John Mitchell Bruce, Sir John 
George C » Dr. James Mackenzie Davideon, Francis Fox, Esq,, Robert 
Kaye Gray, Kad. Lord Greenock, Charles Edward Groves, Esq., A. Kirkman 
Loyd, Esq. M.P., Sir Philip Magnus, Carl Г. Melchers, Esq., Emile R. 
Merton, Esq., George Johnstone Stoney, Esq., John Jewell Vezey, Esq., and 


. George Philip Willoughby, Esq. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical „ whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnnmorgiCAL Rr] posted as to their movements. } 


Central Station Engineers.—At a meeting of the 
Swindon T.O., held on April 17th, it was resolved that the post of 
ehift engineer at the power station be abolished, and that the pre- 
sent shift engineer, Mr. F. V. Jonpan, be appointed station engi- 
neer at a salary of £104 per annum. 

Since the resignation of the Waipori Falls Electric Power Oo.’s 
chief electrical engineer, Mr. E. E. бтавк, Mr. WILLIAMS, the 
engineer-in-charge, has been carrying on the works. In view of his 
increased responsibility, and tbe satisfactory progress made in the 
laying down of the plant, the Dunedin T.O., which has now taken 
over the project, has increased his salary. 

Mr. W. R. вант, electrical engineer to the Wellington Cor- 
poration, booked а e for London by the ss. Corinthic, which 
wes to leave Wellington on April 27th last. 

The Derby E.L. Committee has recommended the T.C. to in- 
crease the salary of Mr. T. P. WirusHunsT, electrical engineer, from 
£500 to £550 per annum, with a further increase of £50 next year. 

Mr. W. A. Cuamen, late chief lighting engineer to the Corpore- 
tion of Glasgow, was entertained to а complimentary dinner at the 
Grosvenor Restaurant, Glasgow, on Thursday evening last week. 

The employés of the Hove Electricity Works had a Go-as-you- 
please" race last Saturday instead of tbeir usual “ Walk." The 
distance covered was 163 miles. Mr. Н. HARPER took the prise as 
first man home, he having finiehed in 2 hours 9 minutes 50 seconds, 
8 minutes in advance of the next arrival. 


Tramway Officials.— Mr. DALRYMPLE, manager cf the 
Glasgow Corporation Tramways, leaves Liverpool by the Campania 
on May 20:h for New York en route to Chicago, where he is to give 
the benefit of his professional knowledge towards the municipalising 
of the tramway system of that city. Mr. Dalrymple will spend 
a month in Chicago, where he will be the guest of Mayor Dunne, on 
bas invitation he was granted leave of absence by the T.O. of 

asgow. ; 


General.—The New York Elecírical Review says that 
Prof. WILHELM OsTwALD, of the University of Leipsic, has been 
invited by Harvard University to serve as lecturer during the firs! 
half of the coming academic year. This is under the arrangement 
foran exchange of professors which has recently been agreed upon 
by Harvard University and the German Government, 

Mr. P. BAKER, superintendent of maintenance, Glasgow Оогрога- 
tion Telephone Department, has been granted an increase of salary, 
raising it to £156 per annum. 

Mr. Ралтвіск G. O'Hara, A. M. I. E. E., baving successfully com- 
pleted his work in connection with the Kolar Gold Fields Elec- 
tricity Supply, Mysore State, Southern India, arrived in London 
on board the R. M. S. P. and O. Persia on Saturday, April 22nd. 

Mr. ABNOLD B. GRIDLEY, having accepted an important position 
on the staff of the Newcastle-upon-Tyne Electric Supply Oo., Ltd., 
has severed his connection with the B.E.T. Co., Ltd., with whom 
he has been for the past four years as secretary of some of its asso- 
ciated electric supply and traction companies. On Friday last Mr. 
Gridley was presented with а canteen of plate and cutlery by some 
of the directors and staf. The presentation was made by Mr. 
Garcke, the managing director of the B.E.T. Co. 

Mr. Puya BAEDISENIE has been appointed Director-Général of 
Posts and Telegraphs of Siam. 

A quiet wedding was recently solemnised at Bt. Mary's Church, 
Johannesburg, when Mr. ALFRED B1us, electrician of the Ferreira 
Mine, was married to Miss Elizabeth Geraden, of Australia. 

The Times says that Mr. Marconi is to visit Clifton, Bristol, on 
his return from America, to unveil the tab'et which the Clifton 
Improvement Committee are about to affix on No. 3, Rodney Place, 
for some time the residence of Bir Humphry Davy. 


Obituary.—The death is announced of Mr. JohN SPENCER 
iu" firm of John Spencer & Sons, steel-makers, Newburn-on 
e. 
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NEW COMPANIES REGISTERED. 


British Electrical Device Co., Ltd. (84.321).—This company 
was registered on April 19th, with a capital of £500 in £1 shares, to carry on tho 
business of manufacturers of and dealers in electrical, hydraulic, pneumatic and 
steam engines, dynamos, switchboards, switches, pumps, motors, boilers, 
batteries, cables, wires, telegraph and telephone instruments, &c. The first 
subscribers (each with one share) are:——W. B. Hardy, 64, Victoria Street, S. W., 
gentleman; P. J. Bircher, 64, Victoria Street, 5. W., electrical engineer; E. M. 
Harwar, Б, York Buildings, Adelphi, W.C., journalist; P. Collins, 61, Kilmorle 
Road, Forest Hill, K. E., publisher; J. 5. Rowlatt, 89, Highgate Road, N.W. 
clerk; E. A. Sanderson, 23, Fordel Road, Catford, S.E., accountant; and W. 
Webb, 22, Cathcart Hill, N., clerk. No initial public issue. Registered without 
articles of association. 


Security Elevator Safety Co., Ltd. (84.363).—This company 
was registered on April 20th, with a capital of £10,000 in £1 shares, to carry on 
in the United Kingdom or elsewhere the business of manufacturers and in- 
structors of and dealers in apparatus, machinery and appliances of all kinds 
used in connection with elevators, lifts, hoists or hoisting or lowering machinery, 
whether worked by hand, mechanical, hydraulio or electric power, hydraulic, 
electrical, mechanical, and general engineers and contractors, electricians, 
ey of electricity, &o. The first subscribers (each with one share) are :— 
H. W. James, 106, Pepys Road, Brockley, S.E., accountant; H. J. Bellow, 843, 
Bensham Lane, Thornton Heath, electrician; H. C. Gray, 8, Wardo Avenue, 
Fulham, book-keeper; E. Earby, 9, Elmington Road, Camberwell, clerk; 
Н. Balcher, 19, Tintagel Crescent, East Dalwich, cashier; H. J. Holloway, 26, 
Porohester Road, W., stenographer; and G. H. Wilson, 13, Macroom Road, 
Paddington, stenographer. No initial publio issue. The number of directors 
is not to be less than two nor more than five; the first are W. D. Baldwin, 
. C. Clarke, J. Cruickshank, D. W. R. Green, and R. H. Thorpe; qualification, 
£100; remuneration as fixed by the company. 


United Electrical Construction Syndicate, Ltd. (84,369).— 
This company was registered on April 20th, with a capital of £10,000 in £1 
shares, to establish companies and associations for the prosecution or execu- 
tion of electrical and other undertakings, works and enterprises in the United 
Kingdom or elsewhere, and to earry on the business of electricians, electrioal 
engineers, founders, india-rubber manufacturers, company promoters, finan- 
ciers, «с. The firat subcribers (each with one share) are :—J. E. Percival, 59, 
Elms Road, Clapham Common, B. W., accountant; G. W. Drake, Ashleigh,” 
Bush Hill Park, Middlesex, articled clerk; G. W. Н. Pidcock, 74, Fitzjohns 
Avenue, Hampstead, N.W., articled clerk; F. W. Barnes, 127, Capworth Street, 
Leyton, clerk ; A. Champion, 86, Lucas Road, Penge, clerk; G. Cruickshank, 
120, Ivydale Road, Nunhead, 8.E., clerk; and G. E, T. Stebbing, 180, Narborne 
Avenue, Clapham Park, 8.W.,law clerk. No initial publio issue. The number 
of directors is not to be less than three nor more than seven ; the subscribers are 
n р ү the first ; qualification, two shares; remuneration, £500 per annum, 
divisible, . 


Projects, Ltd. addu (ns company was registered on 
April 28th, with a capital of £2,000 in £1 shares, to apply for provisional orders 
or bills for the construction of light railways and other railway or tramway 
projects, electric light generating and power stations, telegraphs, telephones, 
or other means of communication, to develop and turn to account the same, 
and to carry on the business of contractors, landowners, bankers, capitalists, 
financiers, concessionaires, carriers, suppliers of electricity, engineers, хс. 
The first subscribers (each with one share) &re:—T. Scott, 3, London, 
Wall Buildings, E.O., engineer; R. H. Pearson, 20, Moorgate Street, E.C., 
engineer; P. H. Russell, Tramore, Bishopsthorpe Road, Sydenham, S. E., 
gentleman; H. L. Godden, 20, Moorgate Street, E.C., civil engineer; T. C. 
Ashcroft, 78, Cheapside, E.C., clerk; W. F. Porter, 74, Cheapside, E.C., olerk; 
and R. Grimwood, 74, Cheapside, E.C., clerk. No initial public issue. 
Registered without articles of association. 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Hove Electiic Lighting Co., Ltd. (36,142).—This company’s 
annual retorn was filed on April 5th, when 15,000 shares had been taken up out 
of a nominal capital of £100,000 in 20,000 shares of £5 each; £5 per share has 
been called up on 18,000and £3 per share on 2,000 shares, and £71,882 has been 
received, including 4892 paid in advance of calls. Mortgages and charges, 
£44,600. | 


Mann, Egerton & Co., Ltd., electricians, Norwich, Lowestoft 
and Ipswich (88,780).—A trust deed, dated April lst, 1905, to secure £10,000 
debentures, bas been registered. Property charged: Freehold and leasehold 
properties in Norwich, Ipswich, and the company’s undertaking and property, 
present and future, including uncalled capital. Trustees: G. F. Buxton, J.P., 
Dunstall Hall, Norfolk; and J. J. D. Paul, Eaton Grove, Norwich, Issue, on 
April lat, of £2,500, and, on April 8rd, of £1,000 debentures, part of above- 
mentioned series, charged on the same property. Trustees: As above. 


Cambridge Electric Supply Co., Ltd. (36,457).—A memo- 
randum of satisfaction in full of a debenture or charge, dated January 156, 1904, 
securing not more than £20,000, has been filed. 


Howard Conduit Co., Ltd. (69,270).— This company's annual 
return was filed on April J3th, when 1,007 ordinary апа 1,000 deferred shares had 
heen taken up out of a nominal capital of £20,000 in 19,000 ordinary and 1,000 
deferred shares of £1 each. #1 per share has been called up and paid on 7 
shares, and the remaining 2,000 are considered as fully paid. No mortgages or 
charges. 


Chelsea Electricity Supply Co., Ltd. (20,468).—This оош- 
any's annual return was filed on April 3rd, when 44,436 ordinary, 6,000 pre- 
erence, and 500 founders’ shares had heen taken up out of a nomina! capital of 

£100,500 in 74.000 ordinary and 6,0С0 preference shares of £5 cach, and 500 
founders’ shares of £1 each. £5 per share has been called up on 37,770 ordinary 
and 6,000 preference, and £218,450 has been received. £33,630 is considered as 
paid on 6,666 ordinary and 600 founders’ shares. Mortgages and charges: 
£175,000 debenture stock and £500 ** buildings.” 


Charing Cross, West End and City Electricity Supply Co., 
Ltd. (29,122). —This company's annual return was filed on March 27th, when 
£0,000 preference, 80,000 ordinary, 40,000 City Undertaking” preference, and 
70, 000 City Undertaking " ordinary sbares bad been taken up out of a nominal 
capital of £2,100,000 in 130,000 preference, 130,000 ordinary, 80,000 City Under- 
taking preference, and 50,000 '* City Undertaking” ordinary shares of £5 each. 
£5 per share has been called up on 80, 000 preference, 80,000 ordinary, and 80,000 
“City Undertaking ’’ preference shares, and £1,200,000 has been received. 
70,000 City Undertaking " ordinary are considered as fully paid. Mortgages 
and charges: £400,000 4 per cent. debenture stock and £400,000 6 per cent. City 
Undertaking ” bonds. 


C. & A. Musker (1901), Ltd., electrical and general engineers, 
Liverpool (70,273). -A Memorandum of satisfaction in full of debentures, dated 
July 9th, 1901, securing £20,000, has been Bled, 


~ 


- Wycombe (Borough) Electric Light and Power Co., Ltd. 
(68,183).—Particulars of a series of debentures, created by resolutions of April 
6th, 1599, April 21st, 1902, and April 8th, 1904, eecuring an amount not exceeding 
the company's subscribed capital for the time being, and having the benefit o 
а trust ceed, dated Apri) 16th, 1902 (supplemental to a trust deed dated Ар 
97th, 1899), have been tiled pursuant to . 14 (4) of the Compsnies’ Act, 1900. 
Property charged: The lands, buildings, machinery, works, plant, effeote, under- 
taking and property of the company, including unoalled capital. Trustees: 
W. B. Hopkins, Club House, Surrey Street, W.C.; and F. E. Gripper, Broad 
Sanctury Chambers, Westminster, 


Electrolytic Alkali Co., Ltd., Middlewich (64,360).—1Issue, on 
April 18th, of £8,150 debentures, part of series created July 9th, 1904, to secure 
£50,000, charged on the company's undertaking and property, including uncalled 
capital. Trustees: Liverpool Mortgege Insurance Co., Ltd., 6, Castle Street, 
Liverpool. Previously issued of same series: £17,500. 


Ackroyd & Best, Ltd., lamp manufacturers, Morley (54,600).— 
Issue, on April 5th, of £1,550 debentures, part of series created March 8rd, 1904 
to secure £16,000, charged on tbe company's undertaking and property, present 
and future, including unoalled capital. Trustees: C. T. Naylor, Dean House, 
Kilmeston, Alresford, Hants; and J. L. Humble, Treelands, Birkenshaw. Рге- 
viously issued of same series: 41, E50. 


South Metropolitan Electric Light and Power Co., Ltd. 
(47,875).—Issue, on April 18th, of £15,000 debentures, part of series created July 
8rd, 1960, and May 16th, 1904, to secure not more than the paid up capital for 
the time being. Property charged: The company's undertaking and property, 
present and future, including uncalled capital. The debentures are issued to 
the trustees as further security for debenture stock covered by trust deeds of 
August 3rd, 1900, and June &rd, 1604. Trustees: H. R. Beeton, 15, Austin 
Friars, E.C.; and W. R. Davies, 10, Moorgate Street, E.C. Previously issued of 
same series: £173,292. 


Eastern Telegraph Co., Ltd. (6,338).—A mortgage or charge, 
dated April 5th, 1905, to secure £10,000 debenture stock, ranking part passu with 
previous issues amounting to £1,897,704, has been registered. Propert 1 ST 
' ‚141, 


e company's undertaking and revenue. Holder: F. R. de Levant 
Street, Peckham, 8.E. 


CITY NOTES. 


We gather from the financial Press that a 

Johnson- meeting of the shareholders of the above was 

Lundell Electric held last Friday at the company's new worke 

Traction in Southall. A copy of the report of the 

Co., Ltd. directors has aleo been published, from which 

it appears that the company is now, for the first 

time in its existence, in possession of works of its own. These 

works, it is true, are on a very moderate scale for я company having 

an authorised capital of £300,000, the total outlay on the factory, 

including erection, equipment and cost of freehold ground amount- 

ing to less than £10,000, of which the cost of the ground alone was 
£1,000. 


When the company was first formed, we commented favourably 


on its prospects, and, had it been properly. managed, it would at 


the present time be in a better position than it is. We must, 
however, point out that, at the time of our first notice, we wer 

credibly informed that the compavy had practically sold the 
Foreign patents for almost as much as was paid for them to the 
vendors. Whether we were misinformed, or whether the negotia- 
tions have fallen through owing to nnforeseen circumstances, we do 
not know, but the fact remains that the Foreign patents have not 
yet been sold, and there is very little, indeed, to show for the four 
years during which the company has been in existence. 

The chief properties of the original company were the Lundell 
split-pole dynamo, from which very great things were expected, a 
system of regenerative control which appeared to possess novel 
features, and also a surface contact system, and otber items te 
which no one attached much importance. The split-pole dynamo 
has been successful, we believe, in those places iu which it has been 
installed, and was at the time of the formation of the company a 
marked step in advance of anything that bad been previously done. 
There are, of course, other sparkless dynamos on the market now, 
and unless the Johnson-Lundell machine can Ыз produced at a 
cheaper cost than its rivals the patents bave very little, if any, 
value at all. Probably if the company had been able to manufac- ' 
ture its own dynamos instead of being dependent upon one firm to 
which the sole licence was granted, and whose works were not at the 
time equipped for the manufacture of large machines, things might 
have gone differently. | 

As regards the regenerative system of contro), this it appears was 
in & very nebulous condition at the time the patents were sold, and 
& very considerable amount of money has been expended in experi- 
menting and perfecting the details. This expense, it seems to us, 
should be borne by the vendors. We gather from the report that 
the system is now ready to be put on the market on commercial lines. 
We are given to understand that on the Johnson-Lundell system 
there is no need for the driver of a car to handle the brake at all, 
and that the mere operation of the controller handle starts the cars, 
slows it down by regenerative action, and finally brings it to rest 
by automatically applying a mechanical brake, As the brakes are 
always on when no current is passing to or from the line, it follows 
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tbat in the event of the trolley leaving the line, the car would be 
automatically brought to rest. This is а very valuable feature. 


The meeting called last week was principally with the object of . 


agreeing to a proposal made by Messrs. J. H. Holmes & Co., who are 
part promoters of the scheme. This firm have already lent £10,000 
to the company to assist in bringing the traction apparatus to a 
commercial stage and to preserve the patents. They have now 
proposed to make a free gift of this £10,000 to the company, and 
also to assign the whole of their shares and surrender all their rights 


against the company for the benefit of those shareholders who took 


up capital of the company owing to their connection with it. The 
face value of the shares held by them amounts to almost £45,000. 

There has been a proposal on the part of some of the share- 
holders to take action against the promoters in order to recover 
their motíey, on the ground of misrepresentation. We gather from the 
report that the present directors have taken counsel's opinion on 
the matter, and are advised that proceedings could not be suoccess- 
fally maintained against the promoters. 

For our own part we feel sure that Mesers. J. H. Holmes & Co. 
are as disappointed as anyone at the non-guecess of the company, 
and that any suggestion of misrepresentation or fraud on their part 


would be quite unjustified. 


This agitation, however, against the promoters has been largely 


engineered by a person calling himself L. Williams, who has 
apparently travelled the length and breadth of the country inter- 
viewing shareholders, promising and practically guaranteeing 
success if the matter were put in his hands. 

We understand that at the recent meeting, the shareholders 
present unanimously decided to accept Messrs. J. H. Holmes & Co.'s 
offer, which was the best thing they could do under the circam- 
stanoes, and whilst we think it quite impossible that the company 
can ever pay any dividends on such a capital as they are now 
saddled with, yet we feel sure that the present directors, with sach 
а keen business man as Mr. Mackay st their head, will leave no 
atone unturned to put the company on as satisfactory a basis as is 


possible, | 


Kalgoorlie Electric Power and Lighting 
Corporation. 


Тни meeting of this company was held on Wednesday at Winchester 


Honse, Mr. Roger W. Wallace, K.C., in the chair. 

In proposing the adoption of the report, the CHAIRMAN said that 
the balance of the trading account from Western Australia was 
£18,934 11s. 5d, as against £9,336 9d. last year, so that they had 
doubled their net receipts from Australia during the course of the 
past year. With regard to what was included in that, of course all 
the expenses of management had been already taken off on the other 
tide, and they also included auditors’ fees in Western Australia, and 
every expense of operating there, the £9,336 being the net revenue. 
Be considered that was a very satisfactory result in the early stages 
of the company and it was a great deal due to the work of 
fheir manager, Mr. Crocker. He had done his work very well. He 
bad no local board to supervise him—they had to do that 
work on this side. Oonsidering he was so far from those who 
fnetructed him, he must say that everything had been done by Mr. 
Frocker in the best possible manner, and it was a source of great 
encouragement to them, after their experience of their management 
and their loeal board in Australia, that the work was done so much 
better now than it was in past times. Tarning to the accounts, the 
item of £985 for directors fees was а reduction of £344 upon that 
Wbich they were entitled to charge. The directors had been of 
very considerable assistance to him in the management of the com- 
pany, апа daring the past year there had been a very great deal of 
extra work owing to the negotiation of contracts, and to disputes 


which had arisen with their consnmers, which bad been dealt with 
posed that they should increase the 


on this side. It had been pro 
er, Mr. Wyman, whom they very sorry 


board, as one of their nam 
to lose, had retired. He (the chairman) had proposed that Mr. 


Ritchie, who was formerly а directcr, should be elected to 
that position, as he thought he was entitled to it. Mr. Ritchie, 
owever, living as he did in the country, did not wish to 
Occupy the position, and had forwarded another name. How- 
éver, when the board considered the matter they came to the con- 
élusion that it was not advisable to appoint another director, but to 
go on as they were. They had written off finally the cost of issue 
of debentures, £344. They bad also written off the whole of the 
balance of the preliminary expenses, £5,486. It would be 
remembered.that the debentures were issued on the understanding 
that if they were redeemed they should be redeemed at 102. 


They had thought it would be wise to write off that 2 per cent., and 


tb provide for it во that the debentures would s'and at par when 
they came to be redeemed. They had, therefore, provided £660 for 
that purpose. They had put £6,750 to reserve, for although the 
lant was kept up to the fall in Australia, and all renewale were 
id for, they thought it was desirable to have а fund for, deprecia- 
on, and for more extensive renewals should they be necessary. 
vome of the shareholders might say that the board bad 


been a little too. drastic. in some of those matters, but 
before they could get into a position to declare dividends, they 
thought it was desirable that they should place their accounts on a 
thoroughly sound basis, and having done that, they were now in a 
position to declare dividends. They would be able to go on 


declaring dividends, and in October they would declare a dividend 


for the past six months, leaving the arrears to be dealt with in some 
other way. They would go on declaring dividends every half-year, 
and they would deal with arrears either by paying off so much per 
annum, or by the issue of certificates. They had made 
some excellent contracts with the consumers during the past 
few months, and they had settled some rather difficult disputes 
in the pts of claims that they had against some of the companies 

ing the current they required. He wasalso glad to say 


‘for not ta 
that that morning he had concladed rather difficult negotiations . 


which he had had to conduct for some time with the tramway 
company. They had come to an agreement which was 
satisfactory to both of them. Those negotiations had been 
very. arduous, and the result was this—that they were to 
have a fair price for the electricity they supplied, and they, in 
conjunction with the tramway company, would manage the tramway 
ine, so that they could see that the electrical load was properly 
distributed. That would be a very great benefit to them in their 
working, as they would get the exact amount required from time to 
time. They would receive all the receipts and hand back to the 
tramway company their fair proportion, The agreement gave them 
the whole of the tramway business for the length of their concession. 
The effect would be that practically all their load would be taken 
up, and it would be necessary for them to consider how they should 


extend their plant in the future. | 
Mr. EDwWanD Рори seconded the motion, which was carried after 


some discussion. 


.. Rand Central Electric Works, Ltd. 


Tux annual meeting of this company was held at Winchester 
House, on Thursday last week, Sir О, Rivers Wilson presiding. 

Ia moving the adoption of the report and accounts, the CHAIRMAN 
said that the position of the company during the past year had 
been a satisfactory one. There had been a considerable increase in 
the revenue, and they had been able finally to liquidate the 
deficiency which had hung over them like an incubus, and which 
arose out of the political disturbances. Taking everything into 
account, he considered that they bad a very encouraging outlook for 
the future. Turning to the accounts, they would notice that there 
was an item of £2,400 expended on works. That included the cost 
of new compounds and a recreation hall for their employés. The 
last was of very considerable interest, for it had for ite object the 
retaining of a staff of satisfied employés. They bad about 150 native 
workmen, and it was very desirable to retain them on their works, 
and to discourage them as much as possible from going into Johan- 
nesburg for their amusements. The item for extension of plant was 
The £6,852 had been allotted to the erection of the new 
turbo-generator, which was now on its way out. When it was 
finally in situ it would bave cost some £12,000 altogether. The 
sum of £40,700 for mine installations was entirely attributable to 
the extension of the company's operations. Cash at bankers 
had been increased since last year by £34,700. From the profit 
and loss account, tbey would observe that working expenses, 
salaries, &c., had b en £34,000. With regard to their water supply, 
he would like to взу tbat they had now made а new arrangement 
with the syndicate, and, no doubt, when the new Water Board was 
working they would get their water at an even cheaper rate. As 
to the royalty to the Transvaal Government, the arrangement had 
been tbat they were to pay the Government 24 per cent. on the net 
profit earned. They were now in friendly relations with the 
authorities, and were discussing the matter of depreciation with 
them. He thought that it was only fair that the amount for depre- 
ciation should be deducted before the 23 per cent. on the profit was 
calculated. Negotiations were now in progress, and he hoped that 
the matter would be satisfactorily settled. Tbe amount involved 
was certainly small—£236 for 1903, and £417 for 1904—but it was 
tho question of principle which was to be considered. While he 
was dealing with the question of depreciation, he might say that 
the board had come to the conclusion that it would be better to 
alter the form in which it appeared in the accounts. 
posed to accumulate а renewal fund which could be used for makíng 
good any deficiency. 16 would not be a real alteration, but he 
thought it would be a better method of stating it. Oa tbe credit 
side they would notice that there had been an increased revenue 
from all sources of £24,359. To sum up the financial position of 
the company, they had earned а sum of £31,760 net profit, or 
103 per cent. on their capital. They had wiped out a deficit of 
£12,000, and the sum that remained would psy 5 per cent. to the 
shareholders, and allow them then to carry forward a sum of 
£4,500. As regards the future of the company's operations, they 
had taken steps for supplying а certa'n amount of extra power. He 
told them last year that the turbo-generator would be out there in 
October, but that had been found impossib'e, and there had 
been a short delay which they did not anticipate at that 
time. However, the condensers for the boiler plant had been 
erected, and the founda'ions for the turbo-generator put in. Itnow 
remained for the turbo-generator to be erected ; it was, he believed, 
either very nearly out there or actually on the ccast, and һе hoped 
that by midsummer it would be in ooeration. Their four existing 
engines bad a total capacity of 2,800 xw., and although it was 
originally intended that one of those engines should be kept as a 
reserve, it bad been found necessary to trench somewhat upon the 


new. 


It was pro- 
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reserve, and somotimes to have the four working together. Their 
maximum demand had been in June last, when they were called 
upon to the extent of 2,460 xw. The erection of the turbo-generator 
would be of very great advantage to them, and he had very little 
doubt that in time a further extension would be necessary. When 
that time came, another turbo-generator could be put in at a cost 
of only £4,000 or £5,000. In conclusion, he referred to the work 
of the local board, and remarked that it would be satisfactory 
for that board to know that their efforts were appreciated in 
London. 

E Н. fBTRAKOSCH seconded the motion, which was then 
. carried. 

The retiring directors (Mr. G. von Chauvin, and Mr. A. H. 
Marker) were re-elected on the board, and the auditors (Messrs, 
Price, Waterhoure & Co.) having also been re-elected, the proceed- 
ings terminated with a vote of thanks to the chairman for 
presiding. 


Auckland Electric Tramways Co. 


Mr, O. 9. TzaETMBIEBR presided at the annual meeting held at Don- 
ington House on Friday last. In moving the adoption of the report 
(see ErBcTRICAL Raview, April 28th, p. 701) he said that they had 
nof yet had а complete year'a working of their system because the 
last 13 miles was not available for traffic unti] August last, and 
their earning capacity had also been affected by the inadequacy of 
the power plant and rolling stock to meet requirements. They 
carried the whole population of Auckland more than 250 times. 
The chairman referred to an action brought against the com- 
pany by the original promoter of the concession, claiming pay- 
ment of а very considerable amount of engineering fees and 
other alleged services. They entered a defence, but since 
the closing of the accounts the matter had been settled out 
of Court. The net profits for the year amounted to £26,275, after 
payment of debenture interest and all other expenses chargeable to 
revenue. The proportion of expenses to receipts worked out at 60 
per cent., which was slightly higher than in the previous year; but 
one or two exceptional items of outlay fully accounted for the 
increase. With the highest scale of wages prevailing in Auckland 
—the motormen were paid at the rate of Iv. per hour, and the other 
employés in like proportion—their power and running expenses, 
which were largely composed of wages, must necersarily be com- 
paratively high; but there could be no doubt that while this high 
standard of earnings of the working-class community increased their 
expenses, it accounted in a large measure for the much greater 
extent to which tramway facilities were availed of per head of the 
population than in this country. The expenditure on repairs and 
maintenance had been beavy during the past year. A good deal of 
it was due, not only to ordinary, but also to extraordinary, repairs, 
and to various improvements which the conditions of the working 
of the service proved to be necessary. With every portion of the 
equipment being worked to the full limit of its capacity, it was 
inevitable that the cost of maintenance and renewals should be high. 
An additional cause of the amount being large was that it included 
an expenditure of about £4,000 in connection with subsidences 
which occurred in certain parts of the track. The traffic receipts for 
the first three months of the рек year were £3,000 in excess of 
the receipts for the corresponding period of last year. 


Official Announcements re Companies. 


Usrxs8 cause is shown to the contrary, the following are to be 
struck off the register within three months :— 
Benfleet Electric Light and Engineering Co., Ltd. 
Burn's Patent Tramcar Lifeguard Syndicate, Ltd. 
Canadian, British Columbian and Dawson City Telegraph Co., Ltd. 
Carditf and Penarth District Light Railway Co., Ltd. 
Electrical Thawing Syndicate, Ltd. 
Electric Fur Machining Co, Ltd, 
Metal Electro Amalgamating Syndicate, Ltd. 
News and Entertainment Telephone Syndicate, Ltd. 
O'Brien-Lennard Electrical Installation Co., Ltd. 
Weymouth Electric Light and Power Co., Ltd. 


City of Birmingham Tramways Co. 


Мв. GancEkz presided at the annual meeting held at the Grend 
Hotel, Birmingham, on 27th ult. In movirg the adoption of the 
report, he said that the net profit earned was £3,000 more than in 
the previous year, and the company bad carried 54 millions of 
passengers as compared with 50 millions in 1903. The efforts to 
combine the working of the company's tramways with those of the 
Birmingham and Midland, Wolverbampton, Dudley and Stourbridge 
and South Staffordshire systems had been successful, and the whole 
of these concerns were now worked by & joint committee composed 
of the directors of all the companies. The result of the firet six 
months’ experience of this new working bad enabled them to effect 
economies in expenses to the amount of £4,000. Their relatione 
with the City of Birmingham bad been carried on on the lines he 
foresbadowed а year ago, of placing no difficulties in tbe way of 
municipalisation, while not sacrificing any interests of the share- 
holders to make municipalisation possible. For the purpose of local 
politics, the company had been most unjustly maligned, but the 
directors had steadfastly pursued their policy of the best possible 
service for the public, consistent with reasonable profit for 
the shareholders, and now that municipalisation had been 


. Corporation as much as 
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resolved upon, and theré was no possibility of the company's 
leases being renewed, they were facilitating the desire of the 
possible. As the Birmingham tramways 
extended into districts whose lines the Corporation could not 
acquire, at all events for many years, an arrangement for mutual 
running powers had been come to, which would be equitable to all 
parties. All sides had, in the negotiations, acted in a fairly reason- 
able and business-like manner, and if they could only keep political 
dust ont of the eyes of the people, all the remaining questions 
between the Corporation and the company would be settled to the 
benefit of the public. Motor-omnibuses could not compete with 


. electric or cable cars, or even with steam tramcars, but inasmuch as 


the company operated many miles by means of horse omnibuses, 
which were not an ideal form of traction, they were watching with 
interest the development of petrol-driven cars and running some 
themselves for the purpose of obtaining accurate data as to their 
working; but the motor-omnibus was in such an elementary and 
imperfect statethat they were not yet justifled in substituting them 
for the whole of their horse service. 


Eastern Extension, Australasia & China Telegraph Co. 


Tue half-yearly meeting was held on Wednesday at River Plate 
House, Bir John Wolfe Barry, K.C.B., in the chair. 

The OzHAIRMAN, in proposing the adoption of the report, said that 
the gross revenue for the half-year under review amounted, in 
round figures, to £331,000, against £265,000 for the correspondiug 
period of 1903, showing an increase of £66,000. That was a satir- 
factory result. The increase was due to the China and Japan 
traffic having considerably increased since the outbreak of 
hostilities in the Far East. It was encouraging, however, to 
find that the local and other traffic had also materially in- 
creased during the past half-year. With regard to the 

ditare, the working and other expenses amounted to £150,000, 
against £142,000 for the corresponding period, an increase of 
£8,000. That was principally due to the increase of the staff ia 
Ohina and elsewhere, and also to the repairing ships baving had 
less work under charter than in the corresponding half-year. 
Taking the figures for the whole year, the results were as follows:— 
The gross receipts for 1904 amounted to £631,000, against £530,000 
in 1903, showing an increase of £101,000. The ordinary expendi- 
ture for 1904 was £291,000, against £280,000 in 1903. or an increase 
of £11,000. The net profit for the half-year was £166,911, and, 
after adding to it the credit balance of £110,269, there remained an 
available balance of £277,181. With regard to the dividend, the 
usual interim dividend of 22. 6d. per share was paid during the 
past half-year, and it was now proposed to declare a divi- 
dend of a like amount, making a total dividend of 5s, 
and, in addition, they proposed to pay a bonus of 4s. per 
sbare, making a total dividend of 7 per cent. for the 
past year. They had also been able during the past year 
to place £120,000 to the general reserve fand, and to carry forward 
£21,181. He thought that the shareholders would admit that the 
result of the year's working had been very satisfactory, and that he 
was justified in the remark he made last year, when he said that he 
looked forward to better timesthan he was able to indicate at that 
period. Since the close of the half-year under review they had 
considered it advisable, in order to adjust their capital account, to 
issue & further £150,000 4 per cent. mortgage debenture stock, 
making « total issue up to date £742,000. The shareholders had 
perhaps seen reports in the Press regarding a German-Dutch com- 
pany which was formed some time ago, and was subsidised by the 
German and Dutch Governments, to enable them to get in touch 
with German and Holland possessions in the Far East entirely in- 
dependent of the British cable. He was glad to say that they had 
come to а satisfactory working arrangement with that company, by 
which the interests of the shareholders in the Eastern Extension were 
safeguarded. With regard tothe Pacific Cable conference, althou zh 
no date had yet been definitely fized, he understood that the long- 
deferrcd meeting might take place this montb, when the effect upon 
the Pacific cable of the agreement entered into by certain Australian 
Btates, and other questions arising out of it, would be considered. 

The Marquis of TwEEDDALZ seconded the motion, and the report 
was agreed to. | 7 


Brush Electrica] Engineering Co. 


Tus directors’ report for 1904 says that the profit and loss account 
shows & gross profit of £71,280. General charges, maintenance, 
interest on debenture stock, and £6,500 carried to depreciation 
reserve fund, absorb £43,200, leaving a balance of net profit of 
£28,080, which the directors recommend should be appropriated as 
follows :— 


To dividend at the rate of 6 per cent. per annum on prefer- 


ence shares for the year ended December 81st, 1904. ee £18,000 
To general reserve fund ia si we ais "» 2 5 7,000 
To balance carried forward. еж © ©» i^i ss 8,060 
£28,080 


The depreciation reserva fund will then stand at £45,107, and the 


general reserve fund at £16,450. The sum of £11,508 has been 
expended on additions to plant and buildings during the year. A 
considerable proportion of this amount is in respect of a complete 
plant for rendering wood non-flammable or fire-restisting, for which 
& considerable demand has arisen for rolling stock and other pur- 
poses. The company is engaged upon an important electric supply 
and tramways undertaking at Bombay, on which the sum of £67,791 
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had been expended at the end of the year, principally upon account 
of the constraction of the eleotric sapply works. Arrangements are 
in progress, which it is expected will shortly be completed, for the 
formation of a separate company to deal with this undertaking, 
which will secure for the company important contracts The 
general reserve account has been reduced during the year by the 
sum of £11,050, representing the book value of the stock of 
Universal engines. It is proposed, on the other hand, that the 
sum of £7,000 shall be added out of the profits for the year, so that 
this fund will stand at £16,450 as above mentioned. The Universal 
engines have not been satisfactory in some sises, and their manufacture 
having been entirely discontinued, the directors have thought it 
pradent to write off in full the book value of those remaining on 
hand. The output from the works shows a considerable increase 
over that for the previous year, and the volume of orders is well 
maintained. Competition, however, continues to be severe, and 
the net profits have consequently not increased in proportion to the 
turnover. Marked progress has been made during the year at Falcon 
Works in developing new manafactares, and in improving existing 
designs. This work has involved considerable expenditure on 
drawings, patterns, experiments, &c., the whole of which has been 
charged against revenue. The demand which has arisen for motor- 
omnibuses has for some time past engaged the attention of the 
directors. The company has already built examples of these 
vehicles, embodying features of special merit, and arrangements are 
now being made whereby the interests of the company will 
receive suitable attention in connection with this important develop- 


ment. 


Brockie-Pell Are Lamp, Ltd. 


Мв. R. W. Marnanp presided at the aunual meeting held at 60 
Worship Street, E.C., on Tuesday. He moved the adoption of the 
report for the year ending December 31st, 1904. This stated that 
£496 14s. 8d. had been written off for depreciation in plant, 
machinery and tools, and a further amount of £147 18s. 3d. 
expended on new patterns during the yesr, had been charged to 
revenue account. This left a debit balance of £1,864 12s. 9d. on 
profit and loss account, which compsred with £2,023 3s. 2d. for 
the 18 months ending December 31st, 1903. The report con- 


tinued :— | 
Despite this result, which is chiefly due to the continued depression of trade 


and close competition, the directors consider that the company's business is 
now in & much more promising condition than it was at this time last year. 
During the year repeat orders for Brockie-Pell lamps have been received 


from many of the company's old clients, and the total nuinber of orders exceeds 
Enclosed arc lamps, embodying considerable 


that of any previous year. 

improvements, were placed on the market during the last month of the year, 
and have met with very gratifying success. In consequence of the introduc- 
tion of these new lamps, some of the old patents have been allowed to lapse, 
but all those of any value have been kept up. The circular issued by the 
board dated May 8rd, 1904, explained the result of the inquiry into the com- 
pany's affairs made by the committee appointed after the last annual meeting, 
and the board, as reconstituted, have given the closest attention to the com- 
pany's work, and effected changes which they feel confident will eventually 
give beneficial results to the shareholders. Mr. Brockie is giving his attention 
to important details in manufacture which the board have contidence will 
materially assist the business, and all the lamps now sent out by the company 
аге issued under his personal supervision. It is with the deepest regret that 
the directors have to record the death of Mr. W. Nicolson, one of the new 
directors. After careful consideration, the directors have appointed Mr. 
G. J. Somerville to fill the vacancy on the board, and feel that in doing so 
they have secured a gentlemen who, in addition to his being a large share- 
holder, possesses considerable experience in connection with electric supply 


Companies, 


The directors of the new company are now as follows: Messrs. 
Н. W. Maynard, the Hon. R. Brougham, R.. Warner and G. J. 


Bomerville. 

Bir Dixon Hartland resigned at last year's meeting, and Lord 
Suffield, the chairman, has since left the board. 

The Снатвман, in referring to the year's work, said that at the 
last meeting there was а good deal of feeling manifested, and strong 
words were uttered, and in consequence the directors made consider- 
able changes, A committee was formed; it made inquiries and 
issued its report. Two of its members joined the board, and one of 
them, Mr. Nicolson, died not long ago. They could not have read 
the report with feelings of exalted delight at their great success. 
They did not wieh to give too rcey a view of the position of the 
company, but to state it fairly and squarely. The new board found 
that they were, through various people, led into one or two lamps 
that did not come up to their anticipations, and a considerable 
change had been made by Mr. Brockie. At one time he (the 
speaker) was very much against Mr. Brockie, because, although they 


thought him a genius among inventors, they thought bim extravagant 
He might bave learnt lessons, and they felt that 


and sanguine. 

now he was a very great strength to the company as technical 
adviser. Mr. Brockie had introduced to them the “ В. E." enclosed 
arc lamp, and it was on that lamp that they bung their hopes of 
future prosperity. Wherever it had gone it had won golden 
Opinions. The time was coming when the competition would be 
even keener, but that lamp could be, and had been, manufactured af 
а price fairly satisfactory to the company. Mr. Brockie had 
in his mind a flame lamp wbich he (the chairman) thought 
would be equal to anything on tbe market. His new “Twin” 
lamp would be a very remarkable опе for street lighting. 
There were also otber things in his fertile brain wbich 
would keep them ahead of all other makers in the arc 
lamp trade. They wrnted to see their way to spending more upon 
advertising, and they would be glad of suggestions as to how best 
todo it. They bad three travellers in London, and agencies in 
various provincial centres. Their Worship Street premises were 


one of the great weights burdening them, They had tried to get 
rid of them, but so far unsuccessfully, as the times had been against 


that sort of thing. Their sales showed a larger number of orders and 
the gross profits were about 4 per cent. higher than last year. They 
wauted to reduce the expenses in every possible way. Mr. Brockie 
had reduced the expenses of the lamps, and they bad considerably 
reduced the expenses of management. Had they been able to 
reduce the fent, they would have been in а very different position, 
With the new lamps before them, with an increasing arc lamp trade 
in London, and with the price at which the lamps could be manu- 
factured, he could only say, as one of the largest shareholders, that 
he had a very well-grounded anticipation that there would be a 
very different state of things after another year’s working. 


Mr. R. WABNEB seconded the motion. 
Some criticisms were offered by shareholders, among tbem being 


а request for particulars of the turnover іп lamps, the gross profits, 


or the percentage of expenses in proportion to the turnover. 
т. A. BEBGTHBIL followed with remarks to the effect that the 


M 
company ought to give up manufacturing; if it put the matter out 
to tender, four out of six tenderers would offer to make the lamp 
more cheaply than the company could itself do it in а London 
factory. The firms might lose money on it, but that was not this 
company’s concern. He advocated drastic measures, the problem 
being one of up-to-date finesse of manufacture—American and 
Continental methods with up-to-date machinery. 

The CHAIKAN having briefly replied to these and other remarks, 
the report was adopted. | 


Deutsch-Atlantische Telegraphen Gesellschaft. 


Тнв report of this company for 1904 states that the traffic 
materially increased, particnlarly in the last four months of the 
year. The second section of the duplicate cable—that between the 
Azores and New York—was completed at the beginning of the year 
by the Norddeutsche Seekabelwerke, of Nordenham, and the entire 
deep-water section was laid without any incident by the cable 
steamer Stephan in 11 days during May. The new cable works with 
complete satisfaction. As the company now bas two cables at its 
disposal batween Germany and America, it was possible to bring 
into operation at the Azores an automatic translator for which pre- 
paration bad for a long time been made. Ву this means a con- 
siderable portion of the traffic since October had been directly 
fransmitted between Emden and New York, which meant an 
essential saving in time for the whole of the traffic. On October 30th, 
1904, а fault occurred in the Borkum—Fayal cable II. (1903), but 
this was remedied in January, since which time the cable bas 
worked satisfactorily. As mentioned in previous reporta, the com- 
pany was under the obligation to purchase, by December 31st, 1904, 
at the latest, the Emden—Vigo cable or the shares of the Deutache 
Bee-Telegraphen Gesellschaft. During 1904, negotiations took 
place with the shareholders in the latter company, with the result 
that the shares were taken over and the working of the cable trans- 
ferred to the account of the Deutech-Atlantische Gesellschaft from 
January 1st, 1905. The final settlement of the transfer will be con- 
pleted in the current year. According to agreements with the 
Imperial Post Office, the company has received, after 
the completion and opening of tbe whole length of the 
duplicate cable, a contribution of £37,500, of which the sum of 
£20,000 is for partly meeting the interest on the obligations, and 
£7,500 is intended for the maintenance of the duplicate cable. For 
the year 1905 the company will receive £81,000, of which £40,000 
will be for interest on the bonds and £15,000 for the maintenance 
of the cable. The Norddeutsche Seekabel werke, of which the com- 
pany possesses one-balf of the share capital, was fully employed 
during the past year, firstly on the manufacture and laying of tho 
second section of the duplicate cable, and then on the production 
of the Guam—Jap—Menado cable for the Deutsch-Niederlandische 
Telegraphen Gesellschaft. The cable manufacturing company in 
question has decided to рау s dividend at the rate of 8 per cent, 
for 1904, and the shares in it held by the Dautsche-Atlantische 
Gesellschaft are of the nominal value of £150,000. The latter com- 
pany's share capital of £1,200,000 has now been fally psid by the 
calling up of the balance of £150,000, which was gradually paid 
during the year, while the obligation account remains at £1,000,000. 
After meeting working expenses and interest on bonds, transferring 
£12,383 to the cable redemption and renewal fund, and deducting 
£3,967 for depreciation, there remains a eurplus of £96,373, as 
against £78,267 in 1903. A dividend has been declared at the rate 
of 6 per cent. for 1904, as compared with 5j per cent. in 1903 on a 
share capital of £1,050,000, while the remainder of the shares, 


representing £150,000, will receive 43 per cent. 


Oriental Telephone and Electric Co. 


818 AUCKLAND CoLvIx, K. C. .I., presided at the annual meeting 
held at Great Eastern Hotel, E. C., on Friday last. In moving the 
adoption of the report (see ELECTRICAL REVIEW, April 28th, p. 701), 
he said that the work of underground cabling at their several 
stations had already been taken in band. It was a work that 
would take perhaps two years—possibly more—to complete, and 
would involve a good deal of expenditure. It was probable, there- 
fore, that in the near future they might require to issue more 
capital, and the shareholders would have a first opportunity of 
subscribing to it; they bad not yet decided in what form the issue 
should be made. Additions had been msde to their investments in 

perty. Owing to the difficulties of obtaining sufficiently long 
eases at reasonable rente, they had deemed it desirable to secure 
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land, for instance, at Singapore, and to erect a suitable building on 
that land for exchange premises. This building would be ready for 
occupation, and for the installation of their new awitchboards now 
on order, before the end of the present year. The Telephone Оо. 
of Egypt—the share capital of which was almost entirely held by 
this company—continued to do remarkably. well. Owing to the 
calis made upon it by the Government of Egypt for further 
extensions of the provincial lines, the directors of that ipn, a 
found it necessary to be independent of financial assistance from 
this company, and created £200,000 of 44 per cent. debenture stock 
—£60,000 of which was issued last July—and it was possible, in view 
of another large order fram the Egyptian Government for an 
extension of these lines, it might have to make a further issue of 
that stock later on. He (the chairman) had only recently returned 
from Cairo, where he had been arranging with the Government for 
а renewal of the lease by Government to that company of the 
existing trunk lines between Alexandria and Cairo, and alsó for the 
erection of two additional circuits to meet the requirements of the 
public who use these lines very freely for communicating between 
the telephone systems existing at Alexandria and Cairo. The 
board had arrived at a decision to establish a sinking fund for the 
better security of the capital of the company. They were éndeav- 
ouring to obtain the adhesion of the boards of their subsidiary 
companies in India to this policy, and if they would make similar 
provision for tbe secnrity of the capitals of their respective com- 
panies, this company would bave so much the less to find annually 
towards the capitals of their own branches. Their new Indian 
licenses, as he mentioned two years ago, had а period of 60 years 
to run from that time. That for Singapore was somewhat shorter, 
namely, 31 years. The actual sum, therefore, they might have to 
set aside annually could not yet be financially determined, but they 
proposed at any rate to make а commencement this year towards 
establishing & fund such as he bad indicated. They further pro- 
posed that the amount so set aside should be actually invested in 
safe securities, and that two members of the board should act as 
trustees of that fund. 

Mr. H. Оввутхо seconded the motion. 

Mr. Ніввевт asked whether it would be possible for the board 
to give them a balance sheet showirg the returns received from 
all the different companies in which they were interested. 
He supposed they wculd not think of amalgamating those 
companies ? 

The CHA1RMAN replied that any shareholder by going to the office 
could see how any of the companies were doing. In regard to 
amalgamation, they did not think it would be in the interests of the 
company at all. Not only would it introduce a great many manage- 
ment difficulties, but they found that the present arrangement was 
more likely to retain the interest of the local community in each 

lace. 
t The report was &dopted, and the dividend resolution approved. 
The retiring directors and auditors were re-elected. 


Globe Telegraph and Trust Co,—A final dividend of 


4s. 9d. per share on the ordinary shares is recommended, making a 
total of 58 per cent. for the year. 


North of Scotland Electric Light and Power Co.— 
The report for 1904 shows that the lamp connections at Montrose 
have increased from 11,670 to 15,130, and in Brechin from 7,359 to 
12,081. The profit for the year, including £470 brought forward, is 
£2,422, which, after paying interest on loans (£1,695 as against £918 
in 1908), leaves £727 available for distribution. A dividend of 
24 per cent. per annum is recommended, carrying forward £433. 


West Coast of America Telegraph Co.— The report 
for the year ended December 3186 states that the gross receipts 
amounted to £42,337, as against £35,708. The working expenses 
were £28,118, as compared with £28,351. After providing for 
interest on the debentures and income bonds there remains £7,419, 
to which is added £1,098 brought forward, making £8,517. Of 
this amount £6,000 has been placed to the general reserve fund and 
£1,750 to the maintenance ship’s reserve fund, leaving £767 to be 
carried forward. The meeting was held on Tuesday at Electra 
Honse. Onur report is held over until next week. 


Stock Exchange Notice.—The Committee has ordered 
to be officially quoted :—United River Plate Telephone Co., Ltd.— 
further isaue of 12,000 ordinary shares of £5 each, fully paid, Nos. 
58,001 to 70,000. 


Tramways & Light Railways Estates Co.—Mr. 
Garcke presided at the annual meeting, held at Donington House, 
W.O., on 28th ult. He said that the profit for 1904 was somewhat 
lese tban in 1903, owing to slackness of trade, and to the reduction 
in the work carried on by tramway companies in cornection with 
the promotion and construction of new lines. 


A Fire Claim.—About a month ago a rather disastrous 
fire occurred on the premises of Mr. Sykes, electrical engineer, 
Lord Street, Halifax. On the ground that the fire was caused by 
the Corporation electric wires overheating, the landlord of the 
building, Mr. Wm. Brear, is claiming damages from the Halifax 
Corporation, 


‘STOCKS AND SHARES. 


| Wednesday Evening. 

Priows in the Stock Exchange have developed rather more con- 
fidence this week, notwithstanding the continuance of several 
factors that militate against a return of active business. Other 
markets had been somewhat dwarfed by that for American rails, 
where the gamble assumed proportions threatening to the peace of 
the Stock Exchange as a whole. Money became easier with the 
turn of the month, but the release of about six millions sterling in 
dividends and interest at the beginning of the week did not 
strengthen investment issues to any appreciable extent. Markets, 
however, have recovered from much of the trepidation that ruled 
at the time we last wrote in this column. 


If the chronicler waxes weary at a monotonous regvlarity in falls 
amongst Home Rails, the proprietors of the stocks must have yet 
stronger sentiments on the subject. City and South London 
purenes the even tenor of its retrograde movement, tha drop this 
time being 1 per cent., which lowers tbe price to 42]. The fares ' 
are also lower. Waterloo and City declined to the same amount, 
being now 92, but Central Londons keep steady. Asa melancholy 
curiosity, we may observe that Great Northern and City Deferred 
£10 shares stand about 30s.; they are fully paid, and were offered 
to the public at £6 10s. Districts are still dull at 38%, while Metro- 
politans display further weakness at 953. The Surplus Lands 
stock is 75. East London has been negotiated this week at 5} and 
Tilbury Consolidated at 1481. 

Electrical Power and Traction varieties are well to the fore in 
attracting attention from investors. Auckland Electric Trams 
5 per cent. Debenture stiffened to 106 upon the excellent account 
of the company’s progress detailed at the meeting the other day. 
The trio of Metropolitan Electric Tramway issues is quoted ex 
rights, which are valued at 2s. to 3s. for renunciation letters, and 
the prices of the Deferred, Preference and Debenture are 84, 
20s. 6d., and 106 respectively. Anglo-Argentine Ordinary lost 3 
at 88, there being nothing left to go for" in the immediate future, 
although the presidential address dwells upon the unparalleled 
prosperity of tbe Republic. Buenos Ayres Grand National “А” 
Preference are rather firmer at 6. An ont-of-the-way stock is the 
44 рет cent. Vancouver Power Debentures of the British Columbia 
Electric Railway Co.,and the price does not look dear at 101, 
about which figure а bargain was done a few days back. The 
“ harnessing of Niagara Falls bas received à good advertisement 
from the visit of Earl Grey to inspect the work of the Electrical 
Development Co., of Ontario, last Baturday. Kalgoorlie Electric 
Preference are still 15s., although the chairman at to-day’s meeting 
announced that the dividend due next October would be paid. 

Something like their old form is being shown by Metropolitan 
Electric Supply Ordinary, which have risen 10s. to 183, with an 
appearance of going to the round 20; yet the Preference are 5 
lower at 58, although the price carries four months of dividend in 
it. St. James’ added 55, and are 14}, the curious quotation being 
194 to 142. Why the actual market price of 14 to 144 aLould not 
be given in the Oficial List we do not profess to explain. County of 
London Ordinary are also 5s. lower at 9, but the 3s. dividend 
deducted from Edmundson's Preference has been regained. The 
two Edison and Swan Debenture atocks are each а point to the 
good at 834 and 871. 


Other Manufacturing and Miscellaneous shares have one or two 
noticeable features. British Aluminium "A" Preference are just 
er 198, being the two years’ dividend on the shares, the price of 
which has been lowered 10s, to 44, while the 7 per cent. shares, ex 
9d., exhibit no change at 5. The company's funding certificates are 
quoted at 8. A decline of 5s. in Callender'a brings the prioe to 11, 
but Henley's are unaltered. Babcock and Wilcox again rose smartly 
to 63 Lid, and the Preference keep good at 30s Westinghouse 
Preference stick about 3; the Debenture stock was done at 912 last 
Tuesday. A slight advance in Bruce Peebles Preference makes the 
price 545, the rise possibly being a sort of welcome tothe impending 
new issue. Ccunty of Durham remain strong. 

At 51, Indo-European Telegraphs are ех 52s. 6d., dividend and 
bonus, and the price practically means a rise of 12s. 6d. on balance. 
This is the best achievement in the Telegraph list this week, other 
changes being of very minor importance. Globe Ordinary rose 58. 
to 106, notwithstanding the slight reduction in the full year's divi- 
dend, and Eastern Extensions have a similar advance to their 
credit, at 144. West Coast of America at 88. 9d. put on a small 
fraction, and there are a few ex dividend markings that have no 
significance. Telephone descriptions continue to be very quiet, a 
point improvement to 102 in National Preferred being the only 
alteration amongst this group. Telephone of Egypt 44 per cent. 
Debenture stock at 1033 is coming into more general favour. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


1 Unless otherwise stated all shares аге fally paid. 


Stock 
Present NAME or | Dividends for the last Closing orar 
в Sh 7 о. April 96th. чч 
84,800 | African Direct Debs, 4 rei 99 —102 
4 ee ee ee ee ee 109 = 
95,000 | Amason à L. Nos. 1 to sa зә ‘we | 1 il Nil Ni 21— 23 
119,700; Do. ‚ 6% Deos, Nos. 190 1,860 Red, .. .. _. | 100 Nil Nil Nil 72 — Tl 
368,000 Anglo- .9 Ce ee ee ee ee es Stock 60/6 61s. 60 т 62 xd 
86118910 | Do. do, do, 6% Pre. Stock 6 6% 5 106 —107 xd 
8,118,210 Do. 40. do, eo ee өө ee se Stock 1 y 2s. il E 1 
44.000 Chili Nos. 1 to 44,008 eo ee ee ee eo ee b 8 5 7 95 2 
ict Do. do, se ee ee ee ee es ee ee 100 8 of, 2 5 { % 97 р 99 а 
1982, Bier 000 year 4 95 Deb, Stock Red. .. ee ck 2 = x 
16,000 Ouba Telegraph ee s ee 1% ее ee ee ee ee 10 63% b 96 b & m 9 
6,000 Do. 10 96 Pret, ee ee ee ee ee ee LE 10 10 Y 1 1 те 17 
13,901 Direct Spanish Telegraph, Ord. ee .9 ве es ee LE J б 4 4 4 
6,000 Do. do. 109% Oum. Pref, VW. e! ee 6 1 1 1 9 
80,008 Do. do. a Debs. ee ee ee se es 60 44 44 44% 101 EE 108 
78508 i сплет ви! ее ee ee se es ee ee in 44% 4 130 43 o% 1095 ж ite 
4,000,000 | Bastern Telegraph, Ord. sees à : e ime: ee „„ Stock 7 . ? 96 oe 189 —142 xd 
2,000,000 Do. 84 96 Pret. Stock és ө» $e i | 100 84% 84% ee 91 — 98 xd 
1,886,814 Do. 4% Mort. Deb. Stock Re). Stock | 4% | 4% | 4 5 108 —110 
900,006 | Bastern and China $e ned 10 тч. | 7% 7 14 — 144 
602,400 Do. 4 % Deb. Stock . е ee se Stock 4 g 4 4 $ 105 —107 
000,000 | Eastern & South African Tele., 4% Mt. Db., Nos, 1 to 8,000, red. 1909 | 100 4 4 4 9 100 —102 
900,000: do, 4 % Вер. Mort, Debs, Sub.) 1 to 8,005 936 | 4% | 4 4% | 101 —108 
180,887 | Globe Telegraph and es 05, oo «ә o^ o» | 10 |£8167*| 6 54% 101 — 1 
180,887 Do. do. 6 96 Pret, (e we d e weak cle 6% | 6% | 6% lig— 146 
158,000 | Great Northern Telegraph, o ve ^» 05 „| 20 |18% |15% 24 % — 89 
60,000 33 Bermudas Oable, 4$ 95 1st Mort. Debs., — Nos. 100 4% | 4396 4% 100 —102 
pe оок А Tel Со ee ee ee ee 0 0 i өө ee 1 n 18 % 52 — 64 
on ёо hone e Lid. Ord. os ee ee ee ee 8 E 
1,908,808 | N me Pret. Book "у ооо no . 100 6 3 | в 1084 —1 
1,966,007 Do. Stoe se os ce cc e| 100 43 5 5 100 —102 
16,000 Do. do. 69% Cum. 1 Pref, .. .. of  ..| 10 6 6 6 124 — 
15,000 Do. do, Cum. 2nd Pref. .. „ Сеет s.s] M 6 6 6 1i$— 1 
250,008 Do. do, on-coum. Ard. Pref., 1 to 980,000 .. .. 5 5 5 5 54— 
1.000, 000 Do. do. Deb. Stock Red. э» ie we ee | Stock | Bj 84 8$ 100 — 102 
1,089,598 Do. do. 4 b. Stock Red. ; e оо oo] 100 4 4 4 1084 — 
179,818 | Oriental e Neo. Nos. 1 to 171,604, fully paid .. “s 1 6 64 64% 1 1 
60,000 Do. ч}; Aire Pref. ee . ee ee 1 6 % 6 EA 6 96 h паза 1 
100,000 | Pacific and European Tel., 4% + Debs., 1 to 1,000 ee we 88 ic HP 4% 9 — M 
6,287 Submarine Cables Trust ee ee ee ee ee ee ee Cert, 6 % 6 $ 6 96 122 156 
ma | bo rM bone . .. , , ен 
179,947 Do. do. Б Debs. ee f Mus ee 8 ео Stock 5 $ b 96 5 % 107 —109 
29005 Wen Coast of America, 1 to 80,000 and 58,001 to 68,008 .. >. r^ un | NA Ka үш 
о эе ee 1 1 
160,080 | West Coast of America, 4% Debs, 10 а Ваа Bub, Tel, | 100 4% 14% | 4% 100 id 
107960 | Western Lal., Nos. 1 to 907, re ve | ш | тъ |та |. | 13-1 
15,000 D> 5 V Debs. 2nd series, 1908 .. ..  ..| 100 b 5% | 6 101 —108 
668,880 Do. do. 4 9$ Deb. Stock Red. .. . .. ee os | 100 4 4% | 4 108 —165 
88,831 | West India and Panama Telegraph .. .. .. oc cf | 10 Nil Nil I = b 
84,668 Do, do, ` 6 9% Cum. 1s$ Pref. e „ 10 796 | 7 ^ = 
4,009 А do, 6 € Cum. and Pref. «„ | 10 Nil Ni 8 — 8€ 
850 60, 40. 6 9$ Debs., Nos. 1 to 1,808 e. | 100 5% 5% 5 96 108 —105 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
41,000 British Aluminium 1 % Oum. Pref. .. ee ee ee oe eo b Nil Nil Nil 49 — 
20,000 Do. do. “A” 6 Cum. Pref. es ээ ee ве ° е b Nil Nil Nil 4 — 
805.0000 Do. do. 6% Ist Deb, Stock Red. .. .. .. 6% | 5 5% 69 — 1 
188,901 British ee ee ве ee eo ee ee 10 8 * 6 эе - 
166,481 Do. do 696 Cum. Pref. .. .. <a ee "P 10 6 96 6 % 25 104— 11 
1,0 0,0001 Do. do. 6 V Perpetua] Debenture Btook .. . Stock 5 % 5 5% 120 — 123 
250, Do. do. 2nd Deb. Btock Red. E ee ез es 100 ee ee 44% 98 T 100 
100, British and Cables "T se ee ees ee 6 10 95 B 9o, 8 Ф б — 6 
160,000 Do. do. eo ee ee өө ee 6 6 6 % 6`% б P 6 
£00,000 Do. do. 96 1st Mort. Deb. Red.. s ee | 100 4i 44%, 43%, 101 —104 
60,000 OLOwes Lindley Oo., в еә [E ee ee ео ee 81 Nil Nil il 
E "ешшм funere A Ed Rs 22 2| рш e 
LE / ee se е6 1 
160.800 Do. do. _ Non- ‚6% a oun n| a Lam] ow | 6% 14— 3 
195,000) ро a Ф . Deb. Stock .. ee .. | Stock ae nta ao 2 — — 
195,001 U Perp. Deb. Btock ee eo Btock 70 — 
85,000 | Oallender's Cable A oe se e e» 6 16 „ | lees не! 1t — 1 
` 40,000 Do. до. do, 6 9% Cum. Pret. .. vé 92 vs 8 5% 5 95 vx 5)— 
800,000 Do. do. " 1st Mort. Deb, Red. | Stock 4496 4496 44% 107 —109 
1,968,208 | Oentral London Railway, Ord. o оо оо Stock | 4 4 4% = 
628,896 e $F Pret; Bhoot =. WA өө ws ee | Stock | 4 4 4 & 101 —108 
‚509000 and th e De " ee ee ee ee ee 8 A 225 Ha 484— 44 
85,000 Orompton & Oo., Nos. 1 to 86,000 ee ee ee ° 8 5 24%, ee 2 => 
mam |{ 06 ли Mom Repper, 6 0с аблі). |; rx sx | юа 
90,261 | Edison & Swan United Elec. Light, A shares, Th OR 90,261 5 Nil Nil — 1— 11 
17,189 Do, do. u А” shares, J, 19. 5 Nil Nil ке 11— 2} 
844,0281 Do. йо, 4 Deb. Stock Red. ee ee 100 4 % 4 4 % 80 — 8b 
100,00 | Do. do. о pond b. Stock Prov. Certs. all pd. | 100 5 % 5 5% 85 — 90 
112,100 | E eotrio Construction 101 33 әй өш cso CER 3 K * 4% a 1 1 
81,890 Do, do. 1 Qum. Pref. 1 to 81,890 ee ee ee a 7 96 7 % ee 9 / 
$3,000 | Do. do. 4 4 Perp. 1st Mort. Deb. Stock Stoch 4% | 4% % | 97 — 99 
96,000 General Electric Oo. 9 е t. ee ее ee te 10 б h b % е == 10 
800,000 Do. do. 4 ort. Deb. 5% eu ws „Stock 4% 4% 4 97 —101 
300,000 | Henley's (W. T.) Telegraph Works, Ord. .. ws #0 s s 5 ws |16 + |15 114— 12 
900,000 ро. do. Pret. ee ee es ee 5 4 44 4 55 =, E 
45,900 Ц 6 ort. Deb. es ee Btock 4$ 4: A 109 —111 
F*** do. 44 1% Mor Dh 108 1 | ae 4% | 100108 
" 0. А * 4 —1 
87,600 Liverpool Overhead Railway, Ord. .. EE EE ee в 10 we T 4 à- 833 
10,000 |! do. Pref, £10 pad. T du ae 10 5% 5% 5 % — 9 
97,850 Construction Maintenance. - 29 "X of 19 20% | 20% 15 86 — 83 
160,000; 0. do. 4 % Deb. Bds., Nco. 1 to 1, 600. Red. 1909 100 4% 4% 4+ 103 —108 
060,000: | Waterloo & Ону Railway, Ord. ө c. c; өе ә» | 100 B% | 3% | 3% 92 — 94 


4 From Manchester Share List 


n d 


Bank rate of discount 24 per cent. ‘March 9th 1905), 
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SHARE LIST OF ELEOTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES. 


Present Brook vidends forthe | Кыр . 
lague NAMB, or throe Qonotetions week ended 
Share. years | May 8rd. May 3rd. 1905 
49,877 | Brom & Kensington Electric Light Sup., Ord 90,000 ? 8 «, бүл | 10 % 94— 1 103 Си 
, pton $ е в 1 to oe | | 
10 628 Do. о. Бе 7% Cum. Prei. 5 7 71% 7 93— 1 Ex 
{88,782 | Central Electrio Supply 4% Guar. Deb. Stook .. .. .. 100 4 4% | 4% | 1 106 —108 108 — 
H 3,000 Charing Ого and Durand оа Bupply .._.._.. € 6 |10% | 8% ВФ 74— 88 вА 
82,000 do. А Qum, Pref. 26 б 44% 437 d» | tà— t$ © d 
10,000 Do, do. "guy Un "444, Cum, Prei. 5 44% | 4% 4 Ф 5— tà 598 
40,000 Do. do. e ee ee ee ee ee 6 icu 4 96 44 5 — =й ыы 
80,000 Do. do. 4% Deb Stock Red... .. .. ..| 10 | 4% | 4% 4 & 105 —107 109 . 
144,496 "Chelsea Electricity Supply, аке V 6 4e» | BAY, | 6 678 
160,000! Do. do. Deb, Stock Вей... $e. е oe | Btook | 44% 44% 4% K9 —111 11 : 
90,605 | City of London Electric Ord. —110.596 Sutra dee 10 hs | 6% 6 % 11 — 13 Liv, | Mj 
40,000 Do. 6 % Сот. Pret., i i: | 10 | 6% | 6 $t 123— 14 à 
400,000! Do. 6 рер ock: Соор, шым Шуып pad sa T 5 % b | 5 % 125 — e ey 
Do. апа Deb. В e U . 100 44% 44% 44. 108 —105 ss soe 
40,000 | County of London Lighting, Ord. 1—40, |10 [а | ач | 4% 81— , - 
80,000 Do. do. o. 6 % Prof., 40,001—00  .. 10 6% | 6% | 6% 12 — 12 127 4+ 
«00,000: ро. до. рер. ee ee ee ee oe 4 % 4% 4 +, 111 —114 1183 ipo 
950,000 Do. do Gnd Deb. Stock e > e | Stock | 44% | 44% | 44% 104 —104 xd | 1 1034 
70,000 | Bdmundson's Electric ; бу we ee 6 "y 7%, s — M 
80,000 Do. do, 6 % Cum. Pret. .. КЁ M B% | 6% 54 є&— 6ixd 633 бу 
800,000; Do. do. 1st Mort, Deb. Stock .. | 100 44% 44% 44% = os . 
91,000 and Knightsbridge 0 са к ws 6 10 +, ич. 12% 12 — 18 - m 
irs D а do. do. 4% Debenture Stock .. oe 1% t% А = * —163 s . 
VU. London ectric y Corporation, $ * өө oe, oe 1 i * ? 
636.0 Do. 2 А Pref, .. as b 6 6% | 6% H- 5 T З 
871,836 Do. do. до. 4 96 1st Mort, Deb. Stock Red | Stock | 4 4% 4% 93 — 101 T 
100,000 | Metropolitan Electrio Supply, 1 to 100,000 .. vs vs s Ев 10 Ti Bes 10 18 — 19 751 їй 
36,121 Do. do. Cum. Pref. 1—71,106, 48 paid .. 5 44% 44% % — 63 
290, 0004 Do - do. 1s Mort. Deb, Bock. ... | 4s | 4% 4 109 —114 " 
50,0001 Do. do. Mort. Deb. Stock Red .. Stock | 8) % % — 99 100 
250,000 | Midland Electric Corporation, 43 % lst Mort. Deb... " Й 100 4% 446 % 99 —101 991 
10,868 | Noming НШ Biecerio Lighting T0 que. TR dd 10 bm | ёч | 1 % 144— 154 143 14g 
50,000 8 do. 4% 15% Mort. Deb. m oe оо | 100 4% 4% 4% 100 —162 
40,000 | 8$. James’ and Pall Mall Electric Light, Or js M" - 6 1442. )4 | 195 181— 14} 14,5 14 
20,000 Do. do. do. 7 % Pref. 80,081 to 40,080 6 7% 1% 7 Rà— Ry ‘a 
180,000: ро. до. ° Deb, Stock Red ee 100 84%, 34%, | 34% 88 — 100 ee ee 
13,000 Smithfield Markets Electric Supply, Ord. ee ee oe °з 6 tet. 4 o6 ! 4 % 3§— 84 oe е 
50,000 е do. do. 4 % Deb. Stock se ee Stock 4 % 4% | 4 % 79 — 88 
000 Bouth London Electricity Взрріу, Ord. KE. e... Wa жк cia Б lin | 3% | 4ч 43 а 
South Metropolitan Electrio Light and Power (Ord...  .. .. 1 Nil Nil Nil { 8 ee 
60,000 (Late Blackheath and Greenwich 1 96 Pref. .. .. 1 Nil T% 796 lij— 1 ee 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stock | 160 44%, 44%, 44% 1 105 —1 2 
80,000 Urban Electrio Supply, Ord. e» oe ee ee ое 6 | b o b 96 b % 4}3o— 6A, i 6 | 5, oe 
90,000 Do. ә ‚ Pref. ee ee - 0 ee eo b 5 % 5 5% 5 — bi = bà 
110000 | Westminster Blectrig Bupi Ord, eP Stock Red n | PS las, isi | dS | Sucia | hye te i 
u э oe ee eo ee ee eet эк 
98,151 Do. do. 6 % Cum. Pref. oe ee ee eo 6 | 5 o6 5 % 6 % 0 — 64 ттт б ee 
Shares not officially quoted: — Mackay Companies, ord., 113—413. Pref. 74—74. 
* Subject to Founders Shares. t Uniess otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, May 3rd. 
em La , For: night's 
CHEMICALS, &о. F METALS, &c. (continued), Pix dé cfne 
а Acid, Hydrochlorio ә ee per сті. 67 * g Copper Sheet T ee .. per ton £80 | deo. 
а „ Nitrio.. " ee per сті. 93J- Ps 9 " 85 es s ee per ton 2:0 ` 2 dec. 
a 99 Oxalic ee ee өө ee per сті. 83/- ee e LT] (Electrolytic) Bars ee per ton £70 10 oe 
& 79 Sulphuric eo oe ee per owt, 5/6 ee e [1] Bheets es per ton. £e ee 
a Sal i „ рег owt, 49/- КЕ 6 ^ d i . рег ton 481 
а Ammonia, Muriate (crystal) .. per ton 288 10 "s 6 n ўй Н.С. Wire per lb. £24, zd. dee 
& 99 ” ee eo ee per ton £80 ee f Ebonite e ee es per Ib. + oe 
a г возаи powder = so .. per ton 26 6 га 1 Sheet is . per lb. — ve 
а Bisulphide of Carbon .. . per ton 215 И п German Silver Wire .. per lb. 16 . oe 
a ee ee ee ee ee per ton 218 ee А Gutte-percha fine.. es oe per Ib. 67 to 7/ ee 
a Bensole (00%) .. .. . per gal. 5 "i h India - rubber, Para fine .. .. per lb, 5/64 to 5/78 T 
a „ (50/0 ) .. . of pergal, 5/6 s $ Iron, Charcoal Sheets .. .. per ton £18 .. 
а Copper Sulphate .. oe ee рег ton £22 ? € „ Pig (Cleveland warrants) рег ton {2,9 2/9 ino 
6 » Nitrate és - „Ӯ рег ton 495 és $€ ,, Forgings, according to візе per ton From 411 ee 
a Li] White Sugar ee ee per ton 281 0 í "TN Вокер, вату eec ee per ton 41/6 to 809 eo 
: Meth о. В irit oe oe өө P call zr on ee í (Н Wire, galvanised No. 8 ee per ton 29 16 : Bj- tá 
e D ee ee ег r e ee p 
в Naph 8, Solvent (90% a 160° ©). а gal, 5/6 5 8 Lead, English Ingot oe ee per ton 212 17 | 1/6 dec 
& Potassium Bichromate, per Bd. T 9 n н  Bbeet$ .. ee рег ton 414 5 bj- дес. 
а Potash. Canatio (75/80%).. . рег ton £22 " = Manganin Wire No, 98 .. per lb. 8/- T 
a Potassium Cyanide ; per lb. а. T g Mercury... . sa .. per bob, 4116 vs 
4 Bheillao - “+ T e. per cwt, 166/- vi d Mica (in original cases) small... per lb. sd. to ly ee 
a Sulphate of Magnesia .. .. per ton £4 ee n ^" и „ medium per lb. 2/6 to éj- ee 
а Sulphur, Sublimed Flowers .. per ton 46 10 ө " * ке per Ib. 4/6 to 8/6 eo 
a н ecovered - „ per ton 46 10 és p Phosphor Bronse plain castin per Ib. 1/1 to 1/8 ae 
a ” p es рег ton 85 ae пн rolled bars & 1b. 1/1 to 1/8 as 
а Caustic (white 70 %) „ рег ton 810 15 vs р " » strip & sheet Der Ib. 1/8 es 
a T 26 ee рег ton 28 vá o Platinum T s es рег os, 82/6 
Sodium romate, casks .. per th. ча, adi e Silicium Bronze Wire per lb. 104d. зо 114d. ee 
i Cyanide .. oe .. per lb 7d. m Steel, Magnet, acc'd'gtodeso'p'n per ton A58 ee 
. LI] 00 in bars eo өз 415 to 240 ee 
METALS, &о. £181 to 
b Aluminium in ton lots 2$ per ton 4150 m 9g Tin, Block ee eo ee ee per ton { £18 41 dec. 
b „ Wire In ton lots .. per ton 4168 2: a „ Wire, Nos 1 to 12. per Ib. 1,84 1d. ino 
b Sheet, in ton lota .. per ton 4166 » . p White Anti-friction Motals— 
b Babbite’s metal os .. per ton | 248 to £140 Е „% White Ant" brand per ton 418 to 265 gs 
e Brass (rolled metal 9"$019") basis per lb. 7 NE j Yarns, 2/10s Grey Cotton, on sp'ls per lb. 84, a 
е 97 ee ` per Ib. e. es j Т] 6 Fiar.. ee ео per lb. L] ee 
€ 5 (solid drawn).. per lb. ; au | n 8 ply 0 Ibs. Russian. per lb. А we 
€ 97 9, ee es ee per ib, 8d. ae ў t 10 1 . Russian, single ee per Ib. 0 eo 
e Copper Tubes (brased) .. oo per lb. 10d. i 1 s, 180 lbs. Jute rove per ton 1 i» 
e „ n (solid drawn ee per lb. 109d. es Zinc, Sh't (Vieille Montagne bad.) per ton #86 17 6 " 
g Copper Bars (best selected .. per ton £t0 £2 dec. 


ч. pros : lied by Mesars.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bons.; e Frederick - 
mi T 


Co., Ltd.; k Morris Ashby, Ltd. ; ж W. T. Glover & Co., Ltd.; а P. 


— — 


Rubber, G.P, and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward 1 ill & Co.: ( Bolling & Lowe f Walter Н. Hindley and 
Ormiston & Sons; o Johnson, Matthey & Co., Lied.; p The Phosphor Bronse Co., Lid. 


Róatgen Ray Congress at Berlin. — The Berlin 
Correspondent of the Standard says that at this Congress, which was 
opened at Berlin early in the week, 500 experts in the use of the 
Róntgen rays were present, including representatives of the British 
Röntgen Society. ‘ Prof. von Leyden read а paper on the import- 
ance of Róntgen photography їп the treatment of spine and vertebra. 
Prof. von Gruumach, who was associated with Leyden in the experi- 
mental treatment of these diseases with the help of Röntgen rays, 
read а supplementary paper citing many cases of unusual interest 
in which Róntgen rays were successfully employed. He referred 
principally to the use of the rays in ascertaining the nature of 


diseases of the heart and DER especially enlargement of the heart. 
Prof. Granmach also gave details of the use of Röntgen rays in 


— —— — — 


treating diaphragmatitis, diseases of the stomach, liver, kidneys and 
other internal organs. Dr. Cassierer read a paper on the use of the 
rays in investigating diseases of the brain; Prof. Hoffa described 
their value in orthopedic surgery ; Prof. Lenharts and Dr. Kiling 
described their experiences in localising gangrene of the lungs by 
this means. Prof. Lenbartz stated that 90 per cent. of the cases of 
gangrene of the lungs were fatal before surgical treatment became 
possible. ince surgical treatment was rendered possible by 
the use of Röntgen rays, Lenharts found in cases which 
came under his observation over 60 per cent. were successfully 
treated, leading to the recovery of the patiente. Röntgen rays alone 
had brought about this remarkable change. Prof. Mueller described 
the use of the rays in dentistry; and Prof. Eberleyn their use in 
veterinary surgery." 
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METAL MARKET. 


Fluetuations in April. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


AT the meeting of the Institution held on April 27tb, the following 
list of Council nominations for the election of the Council and 
honorary officers for 1905-6 was announced :— 


As President.—*Mr. John Gavey, О.В. 


As Vice-Presidents. 


*Dr. R. T. Glazebrook, F. R. S. Mr. W. H. Patcbel', 
“Мг. J. E. Kingsbury. Mr. W. M. Mordey. 


As Members of Council. 
Mr. T. О. Oallender. Mr. J. 8. Highfield. 
*Mr. W. A. Chamen. Mr. H. Hirst. 


*Mr. W. Duddell. *Mr. Walter Judd. 
*Ool. Н. O. L. Holden, R. A, F. R. S. Mr. Gisbert Kapp. 


Mr. S. Z de Ferranti. | Mr. C. H. Merz. 
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COMMUTATION IN A FOUR-POLE MOTOR. 
By J. К. OaTTERSON-BMITH. 
(Abstract of Paper read at Birmingham on March 15th, 1905.) 


Last year the writer carried out some investigations with a view to 
recording with a Daddell oscillograph the actoal manner in which 
the current was reversed during commutation. The machine tested 
was a small four-pole Westinghouse rotary converter, which was 
used as а 6-H.P. shunt motor running at 1,200 r.p.m. on а 110-volt 
circuit. The motor had four brush arms, with one carbon brusb, 
18 in. x ; in. thick, per arm. Each commutator segment was 
10 mm. wide with 0°5 mm. insulation, and the brush covered 
1:21 segmente. The output was measured by a brake. The 
armature circuit was cut, and the two ends were connected to a 
pair of slip rings, the brushes on these rings being joined together 
by a strip of manganin sufficient to give about { to 4 volt “drop” 
at fall load; the oscillogreph was connected across this strip, 
and thereby showed the current in that particular coil at any 
instant. 

Fig. 1 shows the armature circuit, this being a four-pole wave 
winding of the chord type. With this type of winding the four 
sides of the two coils do not arrive at the geometrical neutral point 
at the same instant, and if four brushes are used, this causes a con- 
siderable circulation of current between the two brushes of the 


F 


same polarity. This occurs to some extent in all wave windings 
where there are as many brush arms as poles, and involves a heating 
loss. There were 47 commutator segments, and as the brush rocker 
was symmetrical, one brush started commutating half a segment 
before the other brush ofthe same polarity. This is shown in fig. 2, 
which is a record of the commutation curves with the brushes at the 
geometrical centre, for brush No. 3 alone, No. 1 alone, and both 
down. The load was 3°6 B.H.P. at 1, 200 r p m., with slight sparking 
in each case. The brush density was 65 amperes per tq. in. with 
one, and 32:5 amperes per 83. in. with two positive brushes. This 
figure also shows the width of a segment and brush, which is the 
same for all the figures. When both brushes are down, the period 
of commutation is prolonged, and as shown in fig. 2 the current dies 
away morc slowly, во that the conditions for sparkless commntation 

Fig.3 was taken with only two brashes down, viz., one brush of 
each polarity—Nos. 2 and 3, This shows the commutation curves 
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at 60 per cent. of full load, with forward and backward lead of 
various amounts. 


The following table gives the lead of the brushes for the various 

curves in fig. 3:— 
Curve. Lead. Fig. 8. 

12 segments backward. 


i »t ? 
0 geometrical neatral. 


mo'*wugoaub» 


, i +. $ segments forward. 
eee eee eee 1 ry » 
see TP one: 14 ,» » 
B HP. эе eoe 606 see 3:6 


Brush densitß . 65 amperes per sq. in. 


There was excessive sparking at both limits, and practically none at 
the neutral point. 


Fig. 4 shows the curves of commutation with four brushes. The 
heavy currents between the two brushes of the same 
polarity are shown in these curves. On referring to fig. 3, it will be 


noticed that, with two brashes only, the circulating currents do not 
occur. When the brushes are in extreme positions, the effect of the 
armatare teeth is very marked ; this may be compared with the 


— 
E 
— 
— 
Nx 
ж 


geg meier 


armatura current curves pablished by Dr. D. K. Morris and the 
ME in January, 1904, in the Journal, I. E. E., 1904, Part 168, 
о е e 
The table in the next colamn gives the lead with which the 
various carves were obtained, also the motor input. 


These curves show very clearly the desirability of using as narrow 
a brush as possible on a motor with a large polar aro, in which the 
neutral sone is small. A wide brush soon has one or other edge in 
contact with condactors in a comparatively strong field, which will 
certainly produce heavy short-circuit currents. 


Fig. 4 
Curve, pu mca BE UU i Е 
Lead. | Motor current. 
a= 
A 14 segs. backward | 57 amperes. 
B 1 [1] | IL 55 з 
0 i n 53 n 
D È , forward 524 „ 
E 1 7) » | 544 ” 
Е 1$ n " 57 LL] 
B H. P. 36 
Brush density 33 amperes per sq. in 


In fig. 5 the input of the motor is plotted against the lead of the 
brushes, for light load and half load, with four brushes down, and 
gives some idea of the increased loss which results through wrong 
brush position. This loss goes in increased heating of the armature 
and commatator. 

The calculation of the reactance voltage of a coil undergoing short 
circuit is now usual in designing а continuous-current motor; and the 


Backwards 


method most often adopted is that proposed by Mr. Hobart. The 
change of current in the armaturé coil during the commutation 
E is assumed to follow a sine law, the reactance voltage then 


2vT^LO 


when п = the equivalent frequency of commutation 


indus peripheral speed of commutator 


2 X brush thickness 


L = the inductance of the coil, in henrys. 
O = the carrent in the coil. 


The usual method of calculating L for normal slotted armatures 
is to assume that a conductor embedded in a slot has 40 lines per 
cm. linked with it per ampere, and that the free lengths, ї.е., the end 
connections, have 0°8 line per om. per ampere. These figures are 


e 
AMPS. 


AMPS. SQ. Incr. 


о 
H 
i 
$ 

2 


Fie. 7. 


the result of tests by Mr. Hobart, and apply to slots with a ratio of 
depth to width of about 3 to 1. 

In the case of the four-pole wave winding with four brushes 
down, it is evident that there are two paths by which s ooil is short- 
circuited during commutation :— 
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1. By two brushes апа their conneotor. | 
2. By two coils in series, and the brush bridging tbe two adjoin- 


ing segments. 
hen. only two brushes are used the first case cannot occur. 


CALCULATION ОР Reaorance VOLTAGE. 


Peripheral speed of commutator, inches per second = 
Thickness of brush, inches wai x bos = 
Frequency of commutation, cycles per second. (n) = 390 
Width of segment (inclading insulation), mm. ... = 


Maximum number of coils short-circuited under 

a brush ... pss ia - ET iis = 2 
Turns рег оой... з 888 e - av 0) = 2 
Maximum number of simultaneously commutated 

conductors per group i TA e. (r) = 8 
" Free length” per turn, cm. or wes es. (5) = 41 
' Embedded length" per turn, cm. "e ie d m 32 
Lines per ampere-turn per om. of free length” (u) = 08 
Lines per ampere-turn per cm. of “embedded 

length" ... 705 € iss jd S (9) = 40 
Lines per ampere for free length Z Xuxs ) (o) = 131 
Lines per ampere for embedded length” 
j & (р) = 1,024 


(r xv x t) ua - $i 85 Y. 
Total lines linked with short-circuited coil per 

ampere ... € is si s .. (o p)= 1,155 
Inductance per segment 7 (o + p) 10-°, benrys... (I.) =0000231 
Reactance per segment 21 ^L ... же, = 0567 


Current at fall load per circuit, (2) amperes ., (с) = 39 


Full load “ Reactance Voltage,” volte vs sus = 29 

This figure, 2:2 volts, is the minimwm sparking figure, being due 
to one coil only. The worst case is with two brushes only, when the 
voltage becomes 4'4. If four brushes are down, the voltage is pro- 
bably between these two values. 

The sine curve is probably rarely met with, and the method of 
calculating the reactance voltage gives little more than a guiding 
figure ; however, asa guide, this figure is very useful, especially in the 
comparison of similar types of machine. The best practice is to 
design a machine with its reactance voltage less than the brush 
drop whenever possible, especially with reversible motors having a 
fixed brush position. 

It is permissible to work with a higher value of reactance voltage 
on small than on large machines ; on the other hand, it is generally 
possible, without much trouble, to keep the figure down on small 
machines, whereas large machines work more nearly at the maximum 
value allowable. 

Small machines with stiff fields are usually designed with a 
reactance voltage of about 2:0, although 40 volte will usually be 
satisfactory. With large machines it is difficult to keep the figure below 
3°5 to 3:0 volts. With variable speed motors, &c., which have to work 
with fixed brash position and weak fields, there is no reversing 
field to help commutation, and the reactance voltage must be kept 
below 10 to 1:5 volts. These figures, of course, do not apply to 
macbines with special commutation poles, in which the existence of 
a definite and fixed reversing field simplifies commutation im- 
mensely, and allows of three or four times the values given 


. 
oot 


above. 
In dealing with the problem of sparkless commatation, we are 
chiefly interested in what is occurring while a segment is leaving 


the brusb, and the part played by the self-induction of the coil. 
The effect of the self-induction of the short-circuited armature coil 
is first to prevent the current in the coil dying away quickly, and 
then to retard the growth of the current from the other side of the 
armature, tending to a continuation of the current in the rapidly 
diminishing contact-area of the brush and retreating segment. It 
is thus seen that the inductance of the coil causes the current 
density in the brush tip to rise to bigh values, as is shown dia- 
grammatically in figs, 6 and 7,c being the current commutation 
curve, д the contact area between the retreating segment and the 
brush (thickness equal to one segment), and p the current density 
in the brush tip. 

The preceding oscillograms show that the current curve is usually 
very late in reversing, and consequently the current density 
reaches very high values, rendering the brush tip very hot, some- 
times incandescent, with resulting disintegration and sparking. 

The limit to the permissible density depends upon the shape of 
the curve, £e, how long the bigh density laste in comparison to the 
interval of short circuit; it seems to the writer that with a curve 
similar to fig. 7 the peak should not exceed about 300 amperes per 
6q.in. with ordinary carbon brushes. Experiments upon this point 
should be of great value. Fig. 6 is a typical case in which con- 
ditions obtain suitable for sparkless commutation, the brash density 
curve being flat. Fig. 7 shows the effect of increased self- 
induction in the coil, the reversal being late, and the current 
080 rising from 40 amperes per sq. in. to 240 amperes per 


It will be noticed that for nearly half the time the density 
exceeds 100 amperes per square inch. 

From the above it is clear that the question of current density in 
tbe brush tip is of the first importance, to neglect the consideration 
of which is as if а gas engineer designed his cylinders to withstand 
tbe mean pressure of the explosion, instead of the maximum 
pressure. 

ress bis thanks to Mr. G. А. 


In conclusion, the writer wishes to exp 
Lister, of the Birmingham University, for his help during the testa 


referred to in this paper. 


truer guide, could undoubtedly be supe 


Mr. Н. M. Новавт (іп а written communication) said that the 
agreement between the oscillograph records, and the results shown 
in fig. Б for the test of amperes input with varying brush leads 
were most interesting. He had published a hypothetical curve 
corresponding to the lower curve of fig. 5, at а venture in July, 
1902 (fig. 24 on p. 149 of Vol. 4 of “Traction and Transmission "), 
апа had suggested that such tests would give information of great 
value. He was surprised to see that the curves of fig. 5 were 
symmetrical on both sides of the neutral point; it would be 
interesting to know whetber this would still be the case at higher 
loads. Similar tests with various grades of brushes would be 
replete with interest, and also tests with a given grade of brush, 
but with various thicknesses. A thorough investigation of various 
qualities and widths of brushes by means of the oscillograph might 
lead to some better criterion of commutation than the “ reactance 
voltage," which, while it was useful pending the sppearance of a 

reeded to advantage. | 

Mr. О. О. Hawxrss (in a written communication) said that th 
value of such experiments as those of Mr. Catterson-Smith to the 
manufacturer need not be enlarged upon; but he would like to 
draw attention to the necessity for a great many more experimental 
determinations than had yet been made, of what was the apparent 
inductance of armature coils, upon which commutation depended. 
The armature should be in place within its field, and the field- 
windings should be closed upon the armature winding, sud further, 
the magnet should be fally excited. Too often one or other of 
these conditions had been overlooked; yet they were of great 
importance, since in actual working the damping action of the 
field-magnet and its poles, especially when solid, caused the 
apparent inductance which affected commutation to be much less 
than the true inductance. While recognising to the full the 
importance of the attention which had been directed by Messrs. 
Parshall and Hobart to the so-called reactance voltage" of the coil 
undergoing short-circuit, he could not but regard it as most 
unfortunate that the underlying idea had become involved with a 
sine-wave assumption. Reactance was а relation purely dependent 
upon а sine-wave rate of change. Such a condition never occurred 
in practice, and was, indeed, entirely opposed to the facts, As we 


did not know tho real Е in default of ап oscillogram such ав thoge 


of the paper,why did not we confess our ignorance and remain 


content with the expression (L + X x) T as & guide to the 


“inductive voltage"? Where— 


L = The self-induction of the coil. 
Z M = The sum of all the coefficients of mutual induction in the 


simultaneously short-circuited coils. 
J = Ourrent per armature section. 
T = The entire time of commutation. 
Mr. Oatterson-Swith was fully alive to the fact that the sine 
hypothesis was far removed from the truth, and recognised that we 
could only obtain a guiding figure.” Of course, the above expres- 


sion was, in exactly the same way, only а guiding figure, being E 


of the “ reactance voltage; but as it simply took the average rate 
of change of tbe current, it was free from any assumption, and the 
actual form factor might be left to be added when further 
experience bad been accumulated. In the calculation of 
U+ Х м, he believed that Mr, Catterson-Smith had assigned too 
great an effect to the core inductance in his particular case, its 
amount being estimated as 0000205 out of a total of 0000231 henrys. 
Different proportions of slot and different distributions of winding 
caused the inductance to vary so very widely, that it was safer to 
make even an approximate calculation of each component rather 
thau to rely on an assumed figure of 4 lines per cm. aud per ampere. 
An attempt at a fuller analysis of the various components of the 
inductance had been published by him in the Electrical World 
and Engineer, Vol. XLII., the object being to give a method for 
calculation on & definite system, so that the results should be 
strictly comparable. То check such a system, the experiments to 
which he had just alluded were required. The distribution of the 
short-circnited wires in a pair of interpolar gaps wonld be as 
shown in the following sketches, where the considered section was 


marked black 


The case of a ooil-side divided between two slots was not dealt 
with in the above-mentioned articles, but on the same principles as 
therein given, the slot inductance, self and mutual, worked out as 


follows :— 
(а) 11:62 x чер ot alor x length of core x 10- 
| wide Oi 810v 
(5) 1677 n f ” " " 
(с) 2`09 " " » " 
(d) 4'19 " m 9 ” 


Total 3457 x 406 x.16 х 10-? = 00000924 benrys, 


Sean. 2 
— — — — ЕЙ 
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This assumed that the wires came right up to the top of the slots, 
and would require a little alteration if there were wooden wedges at 
the top, the ratio of depth of slot to width in the above being 
reduced; but a further item was required for the flux that crossed 
the top of each slot. Owing to the stretch of core occupied by the 
wires being nearly equal to the width of an interpolar gap, and on 
the assumption that all variation of the flux entering the pole-tips 
was damped out therein, the inductance from the surface of the core 
would be only that due to small local groups of lines arching over 
the tips of the slote, in which lie the wires of the considered 
section as shown, and which could be estimated to be 0000059. 
The total core inductance would thus be approximately 00000283, 
‘or only about 14 per cent. of that obtained on the assumption of 
4 lines per ст. aud per ampere. This great difference was to be 
. traced to the chord-winding, to the sub-division of each ooil-side 
between two slots, aud to the wide extent of the short-circuited 
wires as compared with tbe interpolar gap. If т were the time of 
short-circuit as reckoned from tbe width of the brusb, the real time 
of short-circuit in a wave-wound armature with as many sets of 


brushes as there were poles, was T (1 + 


* fraction of a sector which results from number of sectors + number 
of pairs of poles, and y was the width of a brush expressed in terms 
of the width of a sector. Та the case mentioned in the paper, with 
. four sets of brushes, the time of short-circuit became extended from 
00128 second to 00133 (1417) = 00174 second. For part of 
this time it was evident that short-circuit was occurring throngh the 
leads which connected the brushes of similar sign, so that if tte 
commutation of а siogle section in a wave-wound armature was 
treated as above, on the same lines as that of a lap section, а more 
conservative figure must be allowed for the limit which the induc- 
tive voltage might reach. 

Prof. THRELFALL had often had macbines which ran very well for 
& short time, but which begau to spark wben thorougbly heated. 
He believed that freedom from sparking in machines was obtained 
. by the careful desiga of small details, rather than by any special 
feature. - | 

Мг. W. Ввит had had to deal with many sparking troubler. 
Two large two-pole machines had developed flats on the com- 
mutator. The cause was traced to tbe lifting of tbe armature every 
time the cranks arrived at the dead centre, causing the brushes to 
jump. This was got over by raising the magoets so that the 
magnetic reluctance on the top side of the armature, was increased, 
while that on the lower side was reduced. The connections were 
also altered, so that the point of commutation was not affected by 
the dead centrer. Anotber case was that of two machines driven 
tandem, in which the armatures were not magnetically in a correct 
position in the field. At some loads this resulted in a violent 
oscillation of the sbaft, which had a bad effect on the commutator. 

Mr. А. L. Forster asked if the author could give him any 
information as to where the commutation line cut the sero in 
relation to the brush. Were any measurements taken of the 
currents in the cross connections, and, if so, was this current 
steady ? 

Mr. MARPLUS gave two instances where bad sparking had occurred 
in four-pole machines having two brushes only. In each case the 
trouble had been overcome by using four brushes. The author in his 
paper had clearly shown the reason for this. 

Mr. J. К. Слттеввок Вмттн, in his reply, said that he could not 
. fix the position of the neutral point with regard to the curves. In 
the machine he bad used for his experiments, the poles were pot 
quite central magnetically, which caused a slight want of symmetry. 
He did not at the time measure the current in the leads connecting 
similar brushes, but this had since been done, and the current had 
been found to be steady. He agreed with Mr. Hawkins as to the 
advisability of determining the self-induction of armature coils 
under standard conditions. Не could not understand in what way 
Mr. Hawkins’ “inductive voltage" was any more free from an 
assumption than Mr. Hobart's "reactance voltage; Mr. Hawkins 
calculated the average rate of change of current, which assumed а 
" gtraight line," while Mr. Hobert assumed a " sine" law. He was 
interested in the method employed by Mr. Hawkins for calculating 
the self-induction, and thought it should give a much more relia^le 
figure tban the rough approximation given in hís paper. He beli: ved 
tbat most manufacturers had their own particular sparking criterion, 
mostly based upon tbe various works of Mesers. Hawkins, Arnold 
and Hobart; he would like to point out that in calculating the 
electromotive forces actiog during commutation, it should be noticed 
that the drop between the brush and segment was nearly constant 
until very high densities were reached, whereas most writers 
assumed that it was proportional to the contact area as the segment 
left the brush. 


a ) where z was the 
y 


" EARTHING." 


Ат а meeting of the Glasgow Local Section of the Institution of 
Electrical Engineers, held on April 17th, Mr. W. W. Lackie 
resumed bis reply to a discussion on his paper Earthing.” He 
said that Mr. Munro had found it possible, although troublesome, 
to slightly insulate the tubing from earth, and towards the close of 
last evening's discussion Mr. Mackenzie gave most valuable figures, 
showing that this could be, and bad been, done. If dampness, 
whether it be in plaster, stone or wood, was the only earth path, a 
further metallic earth connection should most certainly be made, as 
one could never be certain that the dampness would remain. Mr. 
Lackie looked to the Electrical Contractors' Association to take up 
the matter with the architecte, and not the supply authorities. The 
Board of Trade were perfectly right in insisting that the middle 
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wire should be earthed at only one point, and in such a way that 
the earth connection could be removed if required. The time taken 
to meke their insulation test at Port Dundas station each week was 
about half an hour. The positive or negative main was earthed 


through a resistance, and the current carefully taken on the middle 


wire, or feeder, before and after the earth wae made. Asto Mr. 
Newington’s remarks, Mr. Lackie said that the Corporation in- 
spectors regularly made a test at the switches and lamphoiders, to 
see that the tubing was earthed electrically. He had heard of one 
or two fires due to the earth wire having been left bare and melting 
gas pipes. Mr. Mavor drew the conclusion from his paper, that he 
was coming round to the idea that it was not safe to run electrical 
conductors witbout an earth protection. He was most assuredly 
not coming round to this conclusion. In their early underground 
work in Glasgow, they started by laying lead-sheathed cables in 
iron troughs, and they were now definitely convinced that thie was 
quite a mistake. Trouble had been experienced with arcing aad 
fusion between the lead-sheathing and the iron troughs, when the 
lead got alive by accident. Two alternatives were presented to 
them—either to use metallic sheathed cables and put them inside 
а non-metallic box, or to get a non-metallic sheathed cable and 
put it inside an iron box, in both cases filling the box up solid 
with compound of some kind. Fortanately for them they had now 
got a non-metallic sheathed cable, and at present it was laid solid in 
a wooden box with absolutely no metallic sheath or earth protec- 
tion, and was proving most satisfactory. The current returning by 
the tramway rail was not the same as the current which flowed 
when an earth took place on an electric ligbting or power installa- 
tion. Ih the case of tramways it was a fixed current, and would 
divide up in proportion to the conductivity of each path, but, as a 
matter of а fact, the tramway rails need not necessarily be the 
eartb, but were an earth of their own. He did not understand Mr. 
Mavor's contention that the real trouble arose, not between one of 
the conductors and theearth, but between two conductors when the 
fiash took place inside the metal bor, or other places where faults 
occurred. The trouble undoubtedly did occar with one conductor 
only coming in contact with the metal sheathing, and also the cur- 
rent leaving the metal sheathing and other metal work, and the 
great difference of potential was practically between the point at 
which the fault occurred and the earth proper. Mr. McWhirter had 
very rightly stated that they should abolish Simplex or lighter 
gauge tubing and use proper screwed tubing. If a consumer 
into the habit of inserting larger fuses in faulty circuits until he got 
one that would stay, no system of earthing would prevent harm 
coming to that consumer's wiring. Mr. Obamen's remarks were 
practical and to the point, and he (Mr. Leckie) knew there was one 
class of engineer who said earth everywhere, and another class who 
said insulate everywhere. He personally thought that a neutral 
course could be steered, and each place to be wired should be dealt 
with according to the nature of the premises. He did not agree 
with Mr. Morley, who stated that when they raieed the pressure in 
this country to 200 or 250 volts they did this in the interests of the 
supply authorities only, and not primarily in the interests of the 
consumers He was perfectly certain that had the Glasgow Oor- 
poration stuck to the old 100-volt supply, their capital expenditure 
on mains alone would have been half а million more than it is, 
and the consumer had to pay for this. 


PHYSICAL SOCIETY. 


AT the meeting held on April 14th, 1905, Dr. R. T. Glazebrook, 
F R.8., Past-President, in the Chair, Mr. R J. SOWTER read a 
paper on Ellípsoidal Lenses.” | 

A paper on “The Determination of the Moment of Invertia 
of the Magnets used in the Measurement of the Horizontal 
Component of the Earth’s Field” was read by Dr. W. Watson. 
One of the constants required when determining the horizontal 
component of the earth’s magnetic field by the ordinary 
method is the moment of inertia of the magnet which is 
used in the vibration experiment. It is usual to determine the 
moment of inertia of the cylindrical brass bar supplied with each 
instrument by calculation, then, by measuring the period of the 
magnet alone, and when loaded with this bar, to calculate the 
moment of inertia of the magnet. This method presupposes that 
the density of the inertia bar is uniform throughout. It is not 
easy to secure a bar of which the density is uniform throughout, 
and further it is difficult to test whether such uniformity has been 
secured. The author thinks that more reliable and uniform resulte 
would be obtained by determining once for all, with very great 
care, the moment of inertia of & standard bar, and then determin- 
ing the moment of inertia of the bars supplied with the different 
magnetometers, by comparing them with the standard bar experi- 
mentally. In the paper is described an instrument suitable for 
comparing the moment of inertia of bars, together with some 
experiments made with а view to determining the moment of 
inertia of a standard bar, and an investigation of the influence 
of the air upon the period, the latter being of the order 0'1 per 
cent. 

Dr. С. Онвви remarked that the want of homogeneity in inertia 
bars was а source of serious trouble in magnetometer work. The 
variation in density might be as much as 5 or even 10 per cent. 
He favoured the adoption of a standard bar which could be swung 
in various magnetometers. 

Dr. W. Watson afterwards gave an Exhibition of а Series of 
Lecture Experiments illustrating the Properties of tbe Gaseous 
Ions produced by Radium and other Sources,” 


~ 
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BOILER FURNACES AND THE EFFECT 
OF OIL. 


Тик gist of a paper by Mr. D. B. Morison, read before the North- 
East Coast Institution of Engioeers, is to the effect thet no 
ordiusry farnace fails from lack of strength if clean and covered 
with clean water. Failure is а result of scale, of dirty water, 
and, above all, of oil, a very thin smear of which hasan altogether 
unexpected effect on boiler furnaces. | 

The Board of Trade and Lloyds, and other registration societies, 
assign strength to furnaces by placing them under bydraulic pres- 
sure until they collapse; the coll«psing coefficient thus deter- 


mined is c = РО, where Pr = pressure per tq. in, р = outside 


diameter in inches, and ¢ = thickness in inches 
The author sets very little value, however, on cold testing, and 


‘the strength shown thereby, and this view he holds to have been 


proved sound by the fact that fornaces which show good cold test 


results have been displaced by furnaces showing no better cold test 


- figures. 
All types of corrugated furnaces ensble larger diameters to be 


employed, and a large furnace is favourable to boiler efficiency. At 
present the Board of Trade allows the same strength coefficient for 
all diameters, bat the author would provide a decreasiog coeffi-ient 
above 42 in. diameter, especially for forced draught conditions. 

The author states that the strength of a plain tube varies directly 
as the thickness and inversely as the diameter, but larger diameters 
are weaker than the simple diameter ratio. He then diecueses 
modern farnaces in the light of acaleaccamulatiouv. А plain furnace 
with flanged seams or Bowling hoops is like a fist beam carried by 
girder rings, and if the straight part be softened by heat it will 
bend down and simply hang on the rigid ringe. 

The Fox flue was all corrugated, and was very strong. The 
suspension furnace which followed had wider valleys than 
the Fox flue, and was throughout of uniform thickness The 
essence of furnace design is a correct adjustment of the dimensions 
and carvatures of the inward and outward corrugationr, ao аз to 


"secure the best possible compromise between ideal forms and best 


practical forms, the two not being alike owing te scale and other 
factors. 

Furnaces must not be so confined longitadinally ss to set up 
expansion stresses; nor shoald furnace bars be packed tightly in 
when cold. Any serious restraint caused by bars or by the tubes 
being too close to the crown may cause trouble, but, given attention 
to such points and assuming that shortness of water does not cccur, 
a furnace will not collapse unless its walls become heated to redness 
through oily deposit or excess of scale. 

The margin of strength is five; this margin begins to dis- 
appear when the furnace plates pass the temperatare of 650° F., and 
it vanishes at a red heat. 

Now, steam of 200 Ib. preesure has a temperature of 380° F. The 
temperature of 650° as above marks the commencement of loss of 
tenacity of steel. At 1,200° F. some 75 per cent. of the original 
tenacity bas gone. A clean furnace simply rubbed over with s 
very thin coating of mineral oil will at once rise to over 650°, even 
under light duty. 

In а grea y scale recently analysed there was 66 76 per cent. of 
free oil and 2:95 per cent. of oil in combination with oxides. The 
sample was from the furnace below fire level. 

From the shell at water level the same items became 41:04 and 
14'49 per cent. respectively. From the furnace crowrs which had 


been overheated the figures were 0°77 and 46 per cent., and from 


below the tubs 20 23 and 34 104. 
The oil used on the steamer on which the above furnaces bad 


collapsed was deficient in quality, and this probably led to an 


Lacetsive amount being employed.. At 360° Е. it was inferior to 
perature, and tallow at 360° is only equal in body 
t, water. | 

The author recommends the removal of grease before steam enters 
a condenser, and the use of a minimum of oil, and that of the best 
quality—not purchased by a mere commercial igooramus on 
the lowest-tender basis, which may cost thousands in resulting 
disasters. 

It is not the high grade mineral oils which give trouble, but ths 
low grade staff, which emulsifier, and cannot be filtered out without 
chemical treatment. 

The autbor recommends an auxiliary condenser for all auxiliary 
engines, which should not exhaust to the main condenser. 

Written primarily for the marine engineer, thie paper should 
receive attention from the engineer ashore, for there can be no 
doubt about the trouble which may arise from oil in boilers, 
whether these be of the shell or of the water-tube type. Why во 
thin а film of oil should give so much t:cuble is one of thore 
matters not fully or clearly understood. Sofficient that it does so, 
n that oil is а most dangerous substance to allow in a steam 

iler. 

The North-Ea«t Coast Institution of Engineers is fortunate in 
the class of papers put befors it, and the present paper by Mr. 


Morison is excellent. 


G88.— On Monday, at a Southampton Conservative Club, 
there was a serious gas explosion, wrecking the premises aud furni- 
ture and injuring three persons. A heavy steam roller is said to 


dave caused the road to give way, fracturing the main and causing 


the leakage which led to the explosion, 


DRIVING ALTERNATORS BY GAS 
ENGINES. 


JOOMMONICATED ] 


f 


THOUGH one would perhaps like to have said it differently, the 
somewhat blunt savings at page 417 ante are expressive of what 
many of us are thinking to-day. Why should not a gas engine drive 
an electric alternator? It is all a question of speed and of fiy- 
wheels, and thongh we all know thet a heavy fiy-wheel acts as a 
brake, there is the possibility of ruaning it with very little friction 
ia roller bearings. The Ilseder Works referred to is a sample of 
what might be done in this country, bat for its ignorant managera 
and proprietors. Ignorance, apathy, and want of commercial 
common sense and sense of common interests are responsible for 
the multiplication of fuel-using power stations in the middle of 
districts in which power gas is flaming to sinfal waste. 

Speak to any one of our self-constituted commercial leaders on 
economy in commercial power production, and they reply, “ we” 
don't see how this and that and the other can be commercially 
undertaken, aud во on, as though " we" knew it all. Were it the 
case that they were being asked to pioneer avything, there might 
be some excu*e for them. Bat they are not even asked to go first. 
The less wealthy German and the Belgian have gone first, aud 
our great industrial leaders have only to go a tardy third. 


Bat is it not а fact that when matters reach the lowest abyss 


of ignorance and folly they take a rather rapid upward rise ín this 
country? It has been во with machine fools, and it has been so 
with electrical plant. The United State«, considered to be our 
most dangerous competitor, cannot touch Great Britain in cotton 
machinery, in macbine tools, in steam engines or boilers. Un- 
doubtedly Germany is doing everything possible to step into our 
shoes, but the German can never change his bent of mind. Oaly 
one engineer has boldly faced the problem of gas power for elec- 
trical work. Small gas etations have, it is true, been attempted, in 
some instances with impossible, because costly, illuminating gas, in 
others with small gas producers which cannot be expected to work 
well, or with, perhaps, hit-and-miss governing. 

For all tbat the Germans have done, there is both the capacity 
and the knowledge to do the same in this country. But those who 
have this capacity have not the power financially, and those who 
have the financial power have not the knowledge. Why should a 
water-pampi‘g works run boilers all day, and the electric light 
station run by night, when a little more than the larger tet of 
boilers wculd do for both'dutieg ? | 

Business men are apt to complain that engineers do not care fer 
the ocmmercial side of mattere, whereas the truth is that, if engineers 
had their way, they would very quickly йай a way to bring about 
the economies hinted at. 

Jt is to the business man and the lawyer and tbeir fellows that 
the inert mass of vested interests owes its power to clog all 


progress. | 
The men who are doing dest for this country are the contractors. 


Most of the ability in construction isin their hands, and it is because 
they and their employés get a bigger ssy in Germany that Germany 


shines in pioneer work. 


THE BOARD OF TRADE REPORT ON THE 
CUDWORTH ACCIDENT. 


Tug report of the Board of Trade Inspector, Major Pringle, 
on the circumstances attending the collision which cccurred 
on January 19th, near Cudworth Station, on the Midland 
Railway, has now been issued, and like all reports made to 
the Department on such accidents, is a most comprehensive 
document, and interesting in the highest degree as an 
instance of the thoroughness with which the investigations 
are made and the impartial manner with which blame for the 
occurrence is apportioned. Four passengers, a railway 
guard and a fireman were killed ontright, and another death 
has since occurred as the result of the injuries received. 
T'welve other passengers and five railway servants were 
injured, and, in addition, the Midland Railway Co. sustained 
heavy losees from the destruction of its stock. 

Major Pringle states tbat the collision was due, primarily, 
to an infraction of the rules of block working, by the entry, 
during а heavy fog, of the “up” express into the block 
section between Cudworth Station South and Stores Mills, 
when the section was already occupied by tbe “ up” mail 
train, and considers that either the signalman or the driver 
of the express is responsible for the breach of the rales. 
The driver of the leading express engine seems to have 
relied upon his fireman for the observance of signals which 
he himeelf by reason of his position on the engine, was 
unable to see, and he asserts that he received a band signal 
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from his fireman on passing the distant signal to the effect 
that it was “off.” This statement cannot be corroborated 
as the fireman was killed when the trains collided. 

Major Pringle finds that the driver of the leading engine 
of the express was not justified in relying upon bis fireman 
for observance of the signals under the conditions of the 
weather at the time, that the breach of block working was 
due tothe “up” exprers train running past danger signals 
at a high speed in a thick fog, and tbat the responsibility 
for the resultant collision rests mainly with the driver of 
the leading engine of the ** up " «xpress, and in a less degree 
with the driver of the second engine of that train, inasmuch 
as he should have recognised that, in view of the fog, the 
speed at which the train was travelling was not. justifiable, 
and he ehoald have taken upon himself the responsibility of 
reducing the speed. In addition to this apportionment of 
blame, Major Pringle points dut that in view of the fact 
that an hour elapsed before the arrangements for calling out 
the fogmen for duty can be considered to have been 
properly brought into action, the company’s arrangements 
for feg-signalling cannot be considered to be satisfactory. 
The responsible fogman, however, is exonerated from blame 
for delay in reporting himself. 

As already stated, the report is an excellent summary of 
the conditions obtaining at the time of the accident, and 
the evidence taken during the investigation, and the 
apportionment of blame is such as would be expected 
under the circumstances. The first contributing cause 
to the collision is the existence of the fog; the second 
is the absence of the fogmen, who are expected to supple- 
ment tbe indications of the ordinary signals exhibited under 
normal conditions ; the third cause is the running past the 
signals at danger by the up express, and the fourth and 
last cause is the ргеғепсе of a preceding train in the section. 
All these conditions bad to occur simultaneously—to 
synchronise, so to speak—in order to bring about the 
collision. The question of speed, however, on which ground 
Major Pringle allots a portion of the blame to the driver of 
the second engine, is outside the contributory causes alto- 
gether, and only affects the violence of the collision when it 
took place. It is somewhat difficult to conceive of what is at 
the back of the official mind in connection with this question 
of speed reduction. Railway companies’ time-tables make 
no allowance for delays by fog, and the drivers of trains may 
justly enough expect tbat the arrangements for supplement- 
ing the ordinary signals will be made when the necessity 
arises. Moreover, should the fogging arrangements not be 
made before the fog has become severe, the signalmen are 
instructed to place fog signals in position for the warning of 
drivers, ard ав the signelman knows of the approach of trains 
to his position, he is in no doubt of the necessity for this 
action from the knowledge he possesses of the condition of 
the section ahead. It is, of course, easy to ray, in 
the light of events, that a slower speed would bave 
contributed to tbe safety of the trains involved in the 
disaster, but such action would have far-reaching effects, 
and it would be most difficult to justify it if no collision 
had taken place, or if no chance of collision had arisen. 
The drivers of double-engined trains sre in a peculiar posi- 
tion. Each is supposed, of course, to see as far as possible 
that all signals are in order for the passage of tbe train, but 
the leading driver is necessarily in a better position to do 
this than the second driver, as the latter's view may be 
obscured or obstructed by steam from the first engine. The 
difficulty of communicating intelligently with each other is 
great, and the necessity for such communication has not yet 
been sufficiently realised. The driver of the second engine 
would naturally expect the leading engine driver to observe 
the signals, and the latter might just as easily expect the former 
to confirm or correct the observations. In any case it would 
geem no very difficult problem to provide apparatus by which 
signals could be exchanged between the drivers of double- 
engined trains by which each could inform the other of his 
impression of the positions of signals as they were passed, 
Such an arrangement would apportion the responsibility 
among all the men on the engines, and would reduce the 
chances of error in proportion to the number of those having 
cognisance of the signals exchanged. T" 

Leaving this aspect of the subject on one side, it may be 
well to consider other points raised by such occurrences. 


Probably the most important of all considerations is the 
object with which such investigations are undertaken, and 
reports made to a public department. What has been done 
with all the numerous and able reports made from time to 
time in the past ? What is the net result of the investiga. 
tions systematically made for so many years? What willbe 
done as the result of the present report? Is there any cir- 
cumstance disclosed in Major Pringle’s report that has not 
occurred in some previous accident? Are the conditions 
leading to the Cudworth accident unique and such as have 
never occurred before, or are they such as consideration of 
the conditions under which railways are operated would not 
disclose ? In what respect do the conditions differ materially 


from those contributing to, say, the Wivelsfield accident in 


December, 1899, which was commented upon in thee 
columns in the issue for January 12th, 1900; or tbe con- 
ditions obtaining in the accident to the Brighton Pullman 
train at Bermondsey, which was referred to at the same time? 
Is it not the case that the conditions under which railway 
accidents occur now are mere repetitions of two or three 
variations from normal operation, and that these variations 
have been pointed out ad nauseam? Is the collection of 
evidence by the Board of Trade а means to an end? Is thet 
end the prevention of the recurrence of the event which has 
been investigated? If not, why in the name of common 
sense, are the investigations continued seeing that nothing 
is elicited more than was known from previous occurrences ? 
Does the Board of Trade quite realise its position towards 
travellers by railways? Do not the regulations of the 
department with reference to the safe operation of railways, 
and tbe investigations into the causes of accidents when they 
take place, give the public the impression that the depart- 
ment is in loco parentis to them so far as railway travelling 
is concerned ? And yet, what real benefit can be ascribed 
to the department in this respect ? The position at present 
is undignified, not to say ludicrous. The continual piling 
up of evidence of the same character, without action to 
obviate the results, is labour in vain. 

The negative result of the labours of the Board of Trade, 
is the less easily understood when the apparatus designed 
with a view to prevent just such accidents as that at 
Cadworth is considered. From time to time, reference has 
been made in these columns to apparatus designed to give 
signals direct upon the engines, and many have been described 
in detail, and commented upon in so far as they seemed suited 
to the conditions obtaining. The North-Eastern Railway 
Co., with characteristic enterprise, is leading the way with 
Raven's system, which whatever ita defecte may be, provides 
for the more important signal “ оп,” or “ danger, being 
given. Among systems which have been described in these 
columns, are :—Brierley’s, Boult's, Hoyt’s, Miller's, and 
others which it is unnecessary to particularise further. The 
system of MM. César and Guarini, which has recently under- 
gone trials on the Belgian State Railways, is one that is 
capable of great development for use on English railways, 
and possesses an important and unique characteristic in the 
equivalent of the projection of the driver's vision, which it 
provides from the combination of a track circuit under the 
control of the signalman and working in conjunction with 
the signal levers, with magnetic relays of simple and strong 
construction carried upon the engines, which is the obief 
feature of its design. Such apparatus as is here referred to 
is necessarily within the knowledge of the Railway Depart- 
ment of the Board of Trade, but unless the use of apparatus 
which reason and experience shows would tend to obviate 
accidents is fostered, the Department of State lacks in 
carrying out its duties to the public at large. 

As stated in the article of January 12th, 1900, dealing 
with the Wivelsfield and Bermondsey accidenta—“ . . . the 
evidence given should furnish lessons which it will be well for 
the responsible officials to study carefully. The first seems to 
be that the existing system of supplementary signalling 
during fogs is of a make-shift character, involving complex 
arrangements for which there is not always sufficient time, 
and the exercise of judgement on the part of those who are 
not іп the best position to judge. The system, moreover, 18 
one which, obviously, provides signals of an ‘insufficiently 
precise and distinct character. While rules 


regulations are excellent ав a means of convicting delinquents, 


they are insufficient, in themselves, to avert 
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less dependence upon the observance of rules which are of 
infrequent application, and greater dependence проп 
apparatus, would possibly give better resulte.” 

In conclusion, а farther quotation from the same article 
is as applicable to the results of the investigation into. the 
Cudworth accident as to the accidents which called it fortb. 

* But, after all, the accidents .... may have good 
results if the lessons they teach obtain adequate consideration. 
If, however, the results of the. .. investigations are 
politely acknowledged and carefully lost, or if undue pro- 
minence is given to the breaches of the rules, as the only 
contributing causes of the accident the results will hardly be 
satisfactory. If, on the other hand, the accidents afford an 
opportunity for the Board of Trade to call the representatives 
of the railway companies together for the purpose of con- 
sidering alternative methcds of signalling, either ав а whole, 
or as supplements during exceptional conditions, and if a 
little judicious pressure be exercised the question will be in 


a fair way for settlement. . . ." 


OVERHEAD ACCIDENTS AND THEIR 
PREVENTION. 


WE have contended always that the risk of personal injury 
due to the falling of trolley wires is minute in the extreme. 
When taking objection to the extravagant and general 
assertions of opponents of the overhead system, we have 
drawn attention to the fact that published records, either 
official, technical or popular, prove the really remarkable 
degree of safety with which the public have walked or ridden 
under the thousands of miles of trolley wire which now form 
a characteristic of our British streets. 

That there is a potential danger in every trolley wire we 
have never denied, any more than we should deny that every 
tree is a potential menace to those who pass it in a storm, 
or that the roof over our heads may fall and crush us at any 
moment, Trees have fallen on unfortunate people, and 
roofs have given way, but the reasans in every case have been 
plain, and the accidents have not deterred us from con- 
tinuing to plant trees or to walk under them in the wind, or 
to put roofs over our houses. When а roof falls in, it does 
so because it was not designed with sufficient strength or in 
such a way ав to resist the maximum possible buffets of wind 
and weather, or because it had not been maintained in proper 
repair, or from some unforeseen cause such as an earthquake 
or a subsidence of the ground, or from some external 
accident such as the fall of another building. If we apply 
& similar analysis to overhead construction, we find that 
accidents arising therefrom fall into the same broad 
divisions. That they do arise is evident from the damage 
suits which are heard from time to time, and, as our legal 
contributor has pointed out on several occasions, the owners 
of the wires are likely to be held responsible in most 
cases. The three divisions or classes of accident may 
be termed shortly, accidents arising from defective design or 
construction, from defective maintenance, and from defec- 
tive foresight. As the prosperity of a tramway undertaking 
may depend very much on its immunity from accidents, it 
is advisable to discuss the risks of each division separately. 

1. Speaking generally, an overhead trolley line is com- 
posed of the following parts :—Poles, copper wire, stranded 
steel span wire, wrought-steel or wrought-iron bracket arms 
and their attachments, insulating bangers, gun-metal ears, 
special work, such as section insulators, crossings, switches 
5 frogs, accessories such as guard wires and section feeder 
cables. 

Now accidents may occur directly or indirectly from the 
failure of any one of these components, and may be traced 


to errors in composition or in treatment during manufacture, 


ог {о careless and ignorant erection, or to reduction by 
wear and tear and exposure, or to damage from some 


external agency. 
Ав a usual thing specifications are so strict and detailed 


‘that if the goods are manufactured and tested in accordance 


with their terms, the danger of accidents from the first cause 
is eXtremely remote, and the proportions of parts has become 
80 standardised that there is hardly an opportunity for 


errors under that head, There is the chance of designs 
becoming obsolete owing to developments of service, and 
that possibility should receive attention whenever the head- 
way of cars is decreased in any considerable degree, or the 
size of cars and equipments increased. For instance, a line 
built 10 years ago when cars were small, motors from 10 to 
20 H.P. each, and workiog pressures perhaps less than 


500 volta, could not be expected to withstand safely the 


imposition of heavy cars driven at a higher speed by 
powerful motors taking current at the maximum pressure 
allowed. Of course designs are not so much standardieed 
that finality has been reached. On the contrary, there is 
room for improvement in many details, во far as easy running 
and diminished wear are concerned, but in the matter of 
strength when first erected little improvement can be 
desired. 

There is one point touching manufacture that ought to 
receive more attention, and that is the matter of renewals. 
From the third to the tenth year, beginning sooner or later 
after the third year, as the conditions of service are more or 
leas severe, almost the whole of the overhead construction, with 
the exception of the poles, has to be renewed, and in too many 
instances the material for these renewals is obtained without 
the stringent specification of quality, and the insistence on 
tests which ensured the soundness of the materia] of which 
the line was constructed in the first instance. Unfortunately, 


this tendency is accentuated by the natural inclination, or 


the compulsory need for reducing the working expenses ; 
but directors and engineers may be assured that the policy 
of baying the best possible material, if carried ont consistently 
and from the beginning, will keep down the cost per car- 
mile much more effectually than accepting the lowest 
quotation with eyes closed to the quality. An accident 
resulting from a faulty splicing ear or from the defective 
insulation of a hanger-bolt, is apt to cost an alarming 
amount more than the difference between ductile gun-metal 
and brittle brass, or between an insulator of the first quality, 
and an insulator of any other. 

Even with the greatest care in manufacture, it is 
conceivable that accidents may happen which can be traced 
directly to a flaw, but that kind of mishap may be classed 
amongst acts of God without much objection. 


Leaving manufacture and coming to erection, we shall 


find more chances of future accidents being put into the 
work. Our experience of contractors’ linemen may be unfor- 
tunate, but it has led to the formation of the opinion that a 
large percentage are either insufficiently skilled or are careless, 
Sometimes, of course, the engineer in charge of the job has 
more of an eye to the speedy and cheap completion of the 
contract than to the possibilities of trouble some years hence. 
It is, therefore, of the highest importance that the owners 
of the tramway should not save the shillings which proper 
supervision in their interests will cost, at the expense of 
pounds later on. There are so many openings for mistakes, 
that Argus himself would be at a loss how to watch them all. 
A trolley wire pulled up too tight on a hot day is prepared to 
break at the weakest point, probably where it is a little worn 
at the ear, next winter. If the soldering iron is too hot 
when an ear is sweated on, the wire may stretch and break 
where it has been softened, and that may take years; or a 
nick through the skin of the wire while the lineman is 
dressing off the ends of the ear, or bending the end of the 
wire into а splicing ear; or a span-wire badly nozzled off: 
all may, in fact, all will give trouble sooner or later, and 
whether that takes the form of accident, or merely of 
removing the defective portion, and replacing it with new 
material before the accident occurs, will depend on the 
ability of the permanent linemen, a point about which we 
shall speak later. It is rarely that insulators are damaged 
during erection, as they require little handling, but accidents 


have occurred through section-cables being treated foolishly. , 


Of failures and consequent delays and expense due to this 
one cause we might write for a month, but we do not treat 
here of anything but accidents which may result in personal 
injary. 

The majority of accidents have occurred from defects 
which are inevitable results of wear and tear and exposure. 
The danger from this class of accident is continuous, and 
becomes intensified as the line grows older ; but that is not 
to say that at any period of the life of the line this danger 
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need be anything more than potential. Speaking generally, 
it may be said that the measure of the efficiency of main- 
tenance on any system is the number of accidents on that 
system. 

„ We have no hesitation in saying that there are very few 
accidents which do nof, arise from negligence, which includes 
ignorance, or from parsimony, and we believe-that ignorance, 
in,one way or another, is the chief cause. 

i We have in England a most useful type of man called a 
general manager. Ав a rule he is an excellent organiser 
and handler of traffic and men, for in many cases he has 
been acquainted intimately with the traffic department of & 
tramway from an early age. He has had no training as an 
engineer, and his ezperience in engineering matters is either 
nothing or is limited to the contruction and working of a 
steam tram engine. Of the troubles inherent, and to be 
expected from first principles, in the overhead equipment of 
an electric tramway, he knows nothing, except what he learns 
by experience, and that, as everyone knows, may be dearly 
bought. 

Luckily, he is often & smart man, and would make as 
good an engineer as most of them if he had the opportunity, 
во а little experience goes a long way. 

After the first unpl. asant demonstrations of the effect of 
wear and tear, or of deterioration, he realises that a broken 
trolley wire, а stranded span wire, or а failed insulator, are 
not just extraordinary phenomena, but will be with him 
always, and increasingly, if he does not take radical measures 
to avoid them. Gradually, therefore, he organises thorough 
systematic and periodio inspection, by which alone he is 
oonvinoed that his troubles are soon to be overcome. If his 
agents be sufficiently intelligent and painstaking, and the 
inspections which they carry ont be uniformly reliable and 
. are up to concert pitch all the year round, then his hopes will 
not be dashed, his costs will decrease, his insurance premiums 
will go down, his line will be an example to all, his paesengers 
will not require nerves of iron or a blissful ignorance in 
order to enjoy a ride on an uncovered top-deck, and he himself 
will add years to his life on account of a constant source of 
worry and anxiety having dried up; that is the happy 
general manager. On the other side of the page is the 
unhappy man who lives in a continnal state of perplexed 
surprise at the astonishing number of accidents of one kind 
and enother which cccur on his overhead construction. His 
motormen are looking out for weak places and for groggy 
insulators all the time they are driving their cars, and the 
inspectors have even greater opportunities, and more leisure, 
to take note of any defects; yet the tower-wagon never 
ceaces rushing from one breakdown to another, ard matters 
have come to such a crisis that a proposal to buy a motor- 
tower-wagon is to be put before the next committee or 
board meeting. The wire is shocking stuff, the insulators 
are shoddy, the gun- metal fittings are more like yellow- 
metal, the line was badly erected in the first place, there is 


too much tension on the trolleys, the trolley-wheels are- 


too hard, the atmosphere is laden with salt, or chemical 
fumes, or smoke, or merely moisture, there are a 
hundred and one things all doing their level best to 
cause disaster, if one is to listen to the poor man, but the 
real remedy does not occur to him. Perhaps his troubles 
are due to some or all of the causes enumerated, but they 
might be one and all nipped in the bud instead of being 
allowed to blossom into full-grown accidents, 

In the first place, the leakage tests prescribed by the 
B. of T. can be made more useful than they are, as a rule, 
considered to be. Every man must decide for himself the 
limit at which the leakage of any particular route is to be 
set, and anything over that limiting figure must be reported 
without delay to the official who is responsible for the dis- 
tributing system. He will use his discretion as to the urgency 
or otherwise of turning out to locate the cause of the leak. 
He knows that if it develops into a fault before he has 
moved, he will have to explain his inaction. The general 
manager himself should scan the leakage records daily. It 
will not take him five seconds to spot anything over the 
limit, and the knowledge that he is doing so will increase 
the efficiency of the staff without a doubt. 

Bat the sovereign remedy is inspection followed by repairs, 
and that programme carried out inflexibly, week in, week 
out, until the crack of doom, if overhead tramways exist at 


that uncertain period. No matter how extensive the lines, 
or how complicated the network, sufficient linemen and 
apparatus must be provided to ensure every yard receiving 
the presoribed attention once within a certain fixed period ‘of 


time. 
(To be continued.) 


NEW PATENTS APPLIED FOR 


ed for this journal by W. P. Tuomrson & Co., Electrical Patent 
=, h Holborn, L W. O., and аё Liverpool, to waom all 
inquiries should be addressed. 


8,122. “Improvements in the construction of eleotrio tramways." B8. G. 
BzmwmxTT. April 17th. 
^ SM Gasproof disconnecting plug for electrical switches." A. E. CARTER. 

pti . : 

8,168. Improvements in and relating to electric te 
in particular to devices for indicating at a distance the 
needle or the like." Н, UskeNEgR, April lTth. (Complete.) 

8,196. “ Improvements in or relating to multiple anit control for electric 
motors." T. S. Perxins and R. P. Jackson. (Date applied for under Patents 
Act, 1901, June 6th, 1904, being date of application in Uni States.) 
April 17th. (Complete.) 

8,200. ‘Improvements relating to the transmission of electrical energy.” 
H. H. Lake. (N. Tesla, United States.) April 17th. (Complete.) 

8,215. ‘Improvements in the regulation of the voltage of alternating 
electric current systems and apparatus therefor.” Tre БВвгтвн 
THowsos-Hovsrow Co., Lro. (The General Electric Co., United States.) 
April 18th. 

8,221. “Process for the eleotro-metallurgical manufacture of metals or 
alloys free from carbon." G. Сім. April 18th. (Complete.) . 

8,268. *'' Electric 1505 hanger for walls.“ W. H. Lau. (Date арры for 
under Patente Act, 1901, April 23rd, 1904, being date of application in United 
States.) April 18th. (Complete.) 

8,267. ‘Improvements іп and means for electrically recording weights lifted 
by a crane, or the like." С. Russo and E. C. FEINSTEIN. April 18 tp. 

8,278. "Improvements in electrical switches." W. B. Mayer. April 18sh. 
(Complete.) : | 

8.905. Improvements relating to electric wiring and controlling sytems.” 
A. BLACKMORE. April 18th. 

зеет improved switch for electric lighting circuits." J. Hurrox. 


h apparatus, and 
ion of a pointer, 


8.8800. Improvement in automatic switches and circuit breakers.” J. H. 
WARD, А. A. Сорзтоик, M. Н. GopsroN& and Н. В. NowELL. April 19th. 

8,357. ‘ An improved way of administering electricity for medical purposes 
and apparatus used in connection with same." W. Davenport. April 19th. 

8,891. "Improvements in electricity meters." J. D. Е. AmnDREWS. 
April 19th. 

8,894. “Improvements in or relating to electric motors." Dr. M. CornsEpivs. 
April 19th. Р 

8,409. ‘Improvements in selecting devices applicable to party line telephone 
systems and the like.” P. ARNHEIM. April 19th. 

8410. ‘Improvements relating to electrically operated selecting and switch- 
ing devices applicable to party line telephone and telegraph systems." P. 
ARNHEIM. April 19th. | 

8,411. "Improvements in and relating to central battery telephone systems." 
P. ARNHEIM.' April 19th. . 

8,143. Improvements in connection with trolleys of electric tr. moars and 
the like." Н. HALSTEAD, А. Јонхьох and S. WIN XN. April 20th. i 

8,444. “ An improved ‘out-out’ for electric lamps and holders and other 
purposes." A. WALKER and J. M. Wacker. April 20th. 

8,481. Luminous electric pen." А. G. Мосхтғовт. April 20th. 

8,511. “ Improved method of and means for ‘tuning’ Hertzian wave 
receivers to particular transmitters," С. HuLsMEYER. April 20:h. (Com- 
piete.) 

8.540. Improvements in induction meters." COMPAGNIE | ANONYME 
CONTINENTALE POUR LA FABRICATION DE COMPTRURS A GAZ ET AUTRES APPAREILS, 
(Date applied for under Patents Aot, 1901, February 16th, 1905, being date of 
application in France.) April 20th. (Complete.) 

8,541. “Improvements in the regulation of electric circuits subject to 
rapidly flactu&ting loads." E. B. G. Regs, C. Н. ILIAS and W. ARMISTEAD. 
April 20th. 

8,568. "Improvements in electric arc lamps with multiple carbons.” W. 
GAMBLE. April 20th. 

8,567. “Improvements in and relating to systems of electrio distribution 
employing mercury vapour lamps or the like.” TE British Тномвон-Носвтох 
Co., LTD. (The General Electric Co., United States.) April 20th. 
(Complete.) 

8,568. " Improvements in and relating to machines for use in the manu- 
facture of incandescent electric lamps." TIE BRrrisH TuoxsoN-HovsroN Co., 
Lrp. (The General Electric Co., United States.) April 20th. 

8,569. ‘ Improvements in and relating to dynamo-electrio machines." THE 
British THomson-Houston Co., Lip. (The General Electric Co, United 
States.) April 20th. 

8,570. Improvements in and relating to the regulation of the output of 
electric generators driven at varying speeds." THE BRITISH Tuowsox-HousToN 
Co., Ltv., F. HoLbpEN and A. В, GakrIELD. April 20th. 

8,571. '' Improvements relating to systems of electric transmission." J.D. 
HiLuiAnp, jun. (Date applied for under Patents Act, 1901, April 20th, 1904, 
being date of application in United States.) April 20th. (Complete.) 


8,013. '*Apparatus for electrical drying of insulation of cables." G. Н, 
NISBETT. April 22nd. (Complete.) 

8,515. ‘Improvements in electric switches." W. F. Jones, D. G. MACMILLAN 
and G. J. Мкувекон. (Date applied for under Patents Act, 1901, January 
12th, 1905, being date of application in Belgium.) April nd. (Complete.) 

8,652. “Improvements in plug boxes and the like for the connection ot 
electric conductors to the main supply cables.“ G. A. Kink and THE CoRLETT 
ELECIRIAL ENGINEERING Co., Lip. April 22nd. 

8,656. “Improvements in and relating to electro-mechanical block signalling 
systems for railways snd the like.” A. BEER. April 22nd. (Complete.) 

8,659. '' Means for protecting electric telegraph lines against the influencing 
action of alternating current lines situated in the neighbourhood thereof.” 
SIEMENS Bros. & Co., Lrp. (Siemens-Schuckertwerke G.m.b.H. Germany.) 
April 2204. (Complete) ‘ 


Car Life-Guards.— Messre, Hudson & Bowring, Ltd., 


bave received through the Brosh Co. a further order for the fitting 


of the Yarmouth care with the “Н.В.” life-guards, also the 
new cars for Plymouth and Scarborough. They have received orders 
from Messrs. Hurst, Nelson & Co. for the fitting of 12 cars for 
Mansfield, and 15 for Stalybridge, with the same type of guard. 
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during the preceding twelvemonth. Certain restless spirits 
had expressed a desire that the word “ radicle," so spelt in 
the Journal for many years, should thereinafter appear as 
“radical,” arguing the question witb all the skill and ampli- 
tude it deserved. ` Instead of referring the whole business to 
the pundits of the Philological Society, as it should 
have done, the Council sheltered itself behind the miserable 
plea that the word was moribund, and the editor was 
instructed to avoid its use in future. Other members, 
impressed by the important work now being done by nume- 
rous ladies, proposed that women should be made eligible for 
fellowship in the Society ; bat counsel reported such a step 
to be impossible under the existing charter. Then it was 
suggested that some complaisant la iy should allow herself 
to be elected and admitted, for the purpose of investigating 
the phenomena that might ensue, even did they include a 
prosecution for arson in the third degree.‘ Various circum- 
stances conspired to prevent so reckless a step being taken; 
and now the ides is to have lady Associates, or to apply for a 
monccious supplemental charter. One cannot help feeling 
that in both cases the inherently unscientific nature of 
Englishmen hag once again been demonstrated, lovers of 
accuracy and resrarch being sacrificed to the fetish of peace 
at any price. Dr. Tilden mentioned that when a certain 
matter which had been debated by the Council was laid 
before the ordinary members, the number of those who 
troubled to attend was smaller than thut of the Council— 
and this brings us to the point we wish to discuss. 
A “learned” society is either a qualifying body or a 
publishing body. [n the first case, its duty is to hold 
examinations, or in other ways to arrange for the granting, 
withholding and withdrawing of certificates of professional 
and moral efficiency. In the second case, its duty is to 
publish a journal on joint-stock lines. ‘The latter kiud of 
tociety may also hold periodical conversazioni at which the 
yourger members may intrcduce themselves to their seniors, 
and the older men gossip of “shop.” Sometimes a useful 
discussion may arise, but its benefits are necersarily limited to 
such members as live near the place of meetir g. Hence it 
is the paramount duty of a publishing в.сіебу to issue the 
best journal possible, and, while not acting ш kindly to those 
members who are authors, to remember the interests of the 
majority who read. To put an unpleasant matter bluntly, 
most learned society journals (we are by no means thinking 
of the Chemical S.ciety alone) rejuire to be managed 
aud edited oa very different! lines from those that 


TER, 1. Ludgste Hill. E. C. 
[758] 


— m oL. 


pmo — ~ 


754 


THE ELECTRICAL REVIEW. 


[Vox 56. No. 1,453, May 12, 1905. 


obtain at present. It is quite possible that in certain 


directions there is a competition bet ween euch journals for the 
honour of first publishing the researches of distinguished 
investigators, whose prolix manuscripts no mere man would 
venture to “blue pencil,” except under a well recognised 
system of universal application. On the other hand, it is 
always an honour for any investigator to have his researches 
printed in the journals which contain the classical studies of 
his predecessóre. Under present conditions a man's work can 
seldom interest more than a part of the membership of the 
society that undertakes to print it free of cost, and courtesy 
to his fellows should prevent bim from writing at such 
inordinate length that the bill is extravagant, and the pub- 
lication of other papers unreasonably postponed. Dr. 
Tilden makes a mild appeal to authors on these lines, 
but such appeals have appeared before, and are always 
ignored. Stronger action is needed. It is a nuisance 
to find our bookshelves constantly getting filled up 
with journals almost too heavy to hold or to bind. 
Seriously, it is not just that so nd money should be wasted 
on the printer and the paper-maker every year. But most 
teriously of all, it is an intolerable tax upon the little time 
we have to spare for the technical reading which cannot be 
omitted, that we should be compelled to crush such an enor- 
mous mass of ore before arriving at the precious metal. The 
art of abstraction has been developed to a high pitch of 
excellence. If authors cannot learn the trick of proportion- 
ing the number of their words to the importance of what they 
have to say, and if the publication committees of the journals 
issued by ** learned " societies cannot devise some scheme for 
tecuring proper brevity, the “ constant readers” of society 
journals will have to combine in insisting upon a modified 
system of abstraction being applied to all the original com- 
munications that need it. 


To-pay is the age of specialisation, and 
electrical engineering has fallen into line with 
other callings. It is impossible for any one man to cover 
intelligently the whole subject of electricity supply, and hence 
the need for specialisation and appeal to the authority of the 
consulting engineer has arisen. It is, however, a curious 
circumstance that, whereas the methods of generation and 
distribution have been parcelled ont into special subjects, the 
actual object of the process—illumination of premises—is 
often left either to the decorator, the architect, the fittings 
manufacturer, or the non-technical owner of premises, The 
borough electrical engineer and his assistant sometimes offer 
well-meant advice, but, being more intimately connected 
with the heavier branches, they have not sufficiently studied the 
subject of illumination to be ranked as specialists. There is 
now a field for а specialised illuminating engineer whose 
consideration should be directed to such points as the 
following: The position, grouping, shading and reflect- 
ing of lights; the installation of circuits to obtain the 
maximum number of lamp-hours per equipment; the 
eeathetic arrangement of the lighting in public buildings, such 
as art galleries, theatres, and churches, and economies con- 
nected with the selection and renewal of incandescent and 
other types of lamps. 

That such an engineer is required, can be seen by noting 
the defects in lighting found at present in public and private 
installations, Lamps are hung so as to be unavoidable by 
the eye, and are hence most irritating ; at the other extreme 
we have lamps so densely shaded that the bulk of the light 
paid for is wasted. The grading of illumination is im- 
properly carried out. The same candle-power per unit area ів 
found in the library, the dining-room, and the billiard-room. 
Probably much of the opposition to the Wright demand 
system is due to the presence of the large exceas of lamps 
over those continuously necessary, in installations equipped 
by persons unacquainted with the elementary principles of 
economical and effective illumination. The status of the 
illuminating engineer would be quite as high as, say, that of 
the authority on water-softening, and the benefit conferred 
both on the consumer and the supply authority by his 

bours would be immense, 


Wanted: А New 
Specialist, 


The Breaking-up A POINT of some importance to gas 
oF Streets: and electric lighting companies was 
decided by Mr. Mead, one of the Metropolitan magistrates, 
on May 4th. It appeared that the Commercial Gas Oo. had 
occasion to lay some new gas pipes in a certain street within 
the metropolitan borough of Poplar. The street in question 
comprised, as an integral part of its structure, a layer of 
concrete, part of which the company found it necessary to 
remove, The gas company were at liberty to either reinstate 
the street, themselves, or else to allow the Borough Council to 
do the work and charge the cost to them. The company 
reinstated the street in the manner which they considered 
proper, but a subsidence took place which necessitated 
forther work by the Borough Council. Physically, it was 
impossible to put all the earth back, and although the 
company had put in as much as they could, a subsidence 
took place in the road. The Council then decided that when 
a trench was dug it would be necessary for the company to 
put in thicker concrete, otherwise the road was not as good 
as before. The gas company refused to pay for the concrete 
on the ground that they were not responsible for extra 
improvements. It was argued on their behalf, and with 
some shcw of reason, that if they are bound to put in a 
deeper layer of ooncrete, they would in effect be under 
liability to bridge over the pipe, and to make the road much 
better than it was before. They contended that the statute 
laid them under no such obligation, and that their liability 
was restricted to restoring the road to as nearly as possible 
the same condition that it was in before, with the same 
materials. Mr. Mead, however, held that the company were 
bound to reinstate the street to the extent of making it as 
good as it was before, even though they incurred additional 
expense in во doing. Не therefore imposed a fine upon the 
gas company, but consented to state a case for the opinion of 
the High Court. The importance of this case to electric 
lighting companies lies in the fact that they, too, are bound 
to reinstate any streets which they may have to open up. 
The case under notice is an authority for the proposition that 
an electric lighting company must make the road good at 
whatever cost. If a gas company or an electric lighting 
company (as the case may be) fails in the performance of 
this duty, they may be exposed to serious liabilities, Thus in 
а саве tried in 1896 an action was brought against a рав 
company for injary caused to the plaintiff who was thrown 
out of a vehicle owing to the imperfect reinstatement of a 
road after laying a pipe. The defendant gas company 
contended that that they were only liable to the penalt 
imposed by the Gasworks Clauses Act, 1847, Sec. 10, whi 
compelled them to reinstate without delay, and imposed a 
penalty if the work was not carried out within а certain 
time. Lord Russell of Killowen, however, held that the 
action would lie because there had been more than а mere 
breach of duty, the jury having found there was & nuisance 
committed.  . | 


u The Wreck of the ^ WE congratulate the Conservative 
Trades Disputes Bill:“ Party upon the success with which ite 
agents have succeeded in wrecking the Trades Disputes Bill. 
The working men and working women of the United 
Kingdom will appreciate to the full this impudent refusal 
of the right of combination.” 

So says the Daily News of the 9th inst. As we reported 
a few weeks ago, the first clause of this Bill passed the Com- 
mittee stage without modification, but because some members 
of Parliament, among them being employers of labour, hold 
somewhat different views to the apostles of Trade Unionism, 
the latter, merely because they cannot have it all their own 
way, prefer to see the Bill “ wrecked ” as they call it, and, on 
the strength of this, obtain a cheap partiaan electioneering 
cry. 
What are the facts of the case? The object of the Bill is 
to make picketing, or * peaceful picketing " as it is called, 
lawful, Mr. Galloway, a large employer of engineering 
labour, moved an amendment to the effect that if any worker 
complained that he was annoyed by the pickets, such 
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annoyance, if continued, would be unlawful. This amend- 
ment was carried, and it was this simple modification, which 
will be welcomed by all peacefully-inclined workmen, that 
so greatly upset the proraoters of the Bill, and gave them a 
pretext upon which to attempt to withdraw the Bill, which, 
it was maintained, had now been reduced to an absurdity. 

The withdrawal was successfully opposed, and on the 
discussion being resumed, an amendment proposed by Mr. 
Galloway was the signal for practically the whole of the 
Labour members and supporters of the Bill to leave the 
Committee room. | 

Clause 2 was then, on the motion of the Solicitor-General, 
deleted altogether, aud after one or two amendments to 
Clause 8, the Bill was agreed to and reported to the House 
for third reading. | 

Before leaving the scene of action, Mr. Burns made an 
attack on the Solicitor-General, and upon Mr. Galloway, one 
of the members for Manchester, saying that the latter had 
* achieved a legislative distinction in massacring the inno- 
cents.” Fancy Mr. Barns posing as one of the innocente ! 
He then said it was useless to proceed with the Bill in face 
of the opposition of the Solicitor-General, who “ could com- 
mand- battalions.’ Mr. Barns has a leaning towards good 
old Anglo-Saxon expressions, but perhaps the more modern 
word ** рі е” most accurately summarises his remarks, for, 
as the Solicitor-General pointed out, so far from being able 
іэ “command battalions,” every amendment he had pro- 
posed had been defeated. | 

The general attitude of the supporters of this Bill has 
been to show that the Trade Unionist agitators have not yet 
learnt the salutary lessons which the great strikes of recent 
years should have taught them; and the Committee were quite 
justified, asthe Solicitor-General put it, in refusing to allow 
themselves to be compelled to pass legislation for the 
wilful obstruction of peaceful citizens. 

As we have often mentioned before, we are in the 
heartiest sympathy with the original aims of Trade 
Unionism, but we have no patience whatever with the 
latter-day pretensions of Unionist leaders to arrogate to 
themselves the position of dictators on all questions affecting 
the conduct of labour and methods of works management. 


Expert Advice for A THOROUGHLY equipped engineer is often 
mall Plants. regarded as indispensable for important 
works but too great to be troubled with small and simple 
undertakings. We know of cases where small plants have 
been erected by rule of thumb, or slavish imitation of 
successful undertakings, and also of those where а consult- 
ing engineer, employed during the erection, has been 
abandoned when the plant has been brought into working 
condition. We suggest that it is precisely at this point 
that a consulting man is needed. It requires, perhaps, 
-more detailed knowledge of engineering economics to make 
a small plant pay than one of a larger size, and it must be 
a very unimportant piece of work indeed that is not worth 
doing well. Such diminutive undertakings are often in 
charge of purely practical men, whose memory and wits 
have been sharpened by long and hard experience, but whose 
training has not included that drilling in first principles 
(dubbed by them theoretical stuff) which would have 
given them that power to estimate general issues which 
makes for ultimate success. 

Reliability, or even fair financial success, is not the final 
test of the soundness of engineering work. This must be 
gauged by the possibility of further economical improve- 
mente, and it is safe to say that the periodical visitation 
of a thoroughly well trained engineer, empowered to 
overhaul and, if necessary, renovate the plant, to inspect 
the books, collaborate with the staff, introduce new methods 


of operation, and gauge the possibilities of development of 


the scheme, would prove beneficial to the majority of small 
public and private installations at present working on an 
independent basis. "These functions, as regards the running 
of the plant, are now being performed to a limited extent by 
the inspectors of some of our ingurance companies, but only 
from the point of view of safety against fire or accident. 
A similar periodic inspection from the standpoint of general 
engineering fitness would be a most desirable development. 


NOTES ON THE CONTROL OF 
MOTOR-HIRING DEPARTMENTS IN 
CONNECTION WITH ELECTRIC SUPPLY 
UNDERTAKINGS. 


By R. C. WEST. 


THE importance of the above department in connection with 


electric supply undertakings having now been fully recog- 
nised, a few notes on its management may prove of 
use to those who have started or intend to start a motor- 
hiring department. The value of а motor load and ite 
attendant effect on the load factor is so self-evident, that it 
is not necessary to go into detail as to why power-consumers 
should be encouraged. | | 

Electric driving being & comperatively new departure, 
power users are naturally chary of adopting it without a 
certain amount of persuasion in the majority of cases ; they 
require convincing proofs as to its suitability, and more 
especially ita cost as compared with other and more firmly 
established methods. This being the case, it will be seen 
that it is most necessary to have someone at the head of the 
department who is competent to extol the advantages of 
motor driving, and, if required, give advice to probable 
consumers with to approximate cost and certain 
technical detail with which the average user of power on a 
small scale is unacquainted. It will often be found advisable, 
where the probable customer already uses some other system 
of driving, to conduct testa with his present system and 
compare them for his edification with a similar test, using 
an electric motor as the source of power. Of course, this 
would only be resorted to in extreme cases, and where the 
future demand warranted the amount of trouble it would 
entail. These tests have, in the experience of the writer, 
invariably been found to furnish positive proof as to the 
guitability and economy of electric driving. oM 

Having secured the customer, the next thing is to ascer- 
tain the type of motor which is most likely to suit his case, 
and the system of drive to be employed. As a rule it will be 
found that semi-encloged moderate speed motors meet most 
requirements, and with regard to the drive, this is generally 
determined by the consumer, although occasionally it may be 
left to the discretion of the Motor Department. The speed 
of the motor will naturally to a certain extent be governed 
by the class of machinery to be driven. The question as 
to whether an open or enclosed motor is installed, will 
depend on the situation in which it is to be placed ; owing 
to the vagaries of some of the insurance. companies, the 
installation of a totally enclosed motor may be compulsory. 

The fixing of the motor which is, as a rule, a compara- 
tively simple job, can either be undertaken by the motor 
department or the customer. It will generally be found, 
however, that unless the consumer has suitable men in his 
own employ, he will prefer that this work be done by the 
motor department, and this, perhaps, is the most satisfactory 
plan. With regard to the wiring for the motor or motors 
as the case may be, the systems vary with different under- 
takings. Some go no further than their own meter and cut- 
outs, while others carry out the whole installation, Where 
the wiring is carried out by outside contractors, it will be 
found to give satisfaction if the contractor is furnished with 
a sketch showing the connections which it will be n 
for him to copy in order to comply with the regulations of 
the department. | 

If the fixing and wiring is done by the department, it 
can either be paid for outright, or, as is done in most places, 
a rental on it can be added to the annual rental of the motor. 
With reference to the installation, it should be seen that 
Board of Trade regulations with regard to higher voltages, 
such as the earthing of metal tubing which carries wires, 
and of the frame of the motor, are conformed with. 

The motor being connected up and working satisfactorily, 
there only remains that it should be kept in good condition. 
This can be ensured only by a systematic and periodical 
examination, combined with a certain amount of attention 
on the part of the consumer. Before leaving the motor to 
his tender mercies, it is well to impress upon him the fact 
that although the motor is electric and Aas self-oiling bear- 
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ings, & little attention is still desirable. At the same time, 
it should be pointed out to him that in the event of any- 
thing serious happening to the motor, he must communicate 
nt once with the hiring department, and not attempt to 
rectify matters himself. The writer has vivid recollections 
of one case in which, because a certain motor was sparking 
rather badly, the consumer poured oil over the commutator 
to cool it. 

Regarding the renewal of brushes which are now, almost 
without exception, of carbon, the best plan is for a stock of 
brushes for each size of motor out on circuit to be kept at the 
electricity works or wherever the hiring department is situated, 
the department can then sell them as required to the consumer. 

There is one other thing to be noted while at the 
installation end, £e, the handling of the motors being 
invariably in the hauds of entirely inexperienced persons, it 
is well to issue with each motor а card bearing instructions 
for starting and stopping the same, and also as regards 
oiling. If this card or notice be hung, or, better still, nailed 
on the same board as the rtarting switch, it will be found to 
unswer its purpose better than if it took the form of a 
pamphlet, as in the latter case it might get into the wrong 
hands, the person operating the motor never seeing it. 

The staff of the motor department will, of course, depend 
largely on the number of motors hired out. It is often found 
ud visab e to combine the motor and meter departments, and 
make one assistant responsible for both. He should have 
under him in the motor department, motor fixers, inspectors 
aud labourera, the number of each dependiog on the business 
done. The fixers need not necessarily be trained mechanics, 
but must be intelligent, handy men. The inspector should 
have a a good knowledge of motors, and be able to connect 
up, test for faults, and effect any minor 1epairs which may be 
necessary. It would be his duty to see that a periodical 
examination was made of each motor, and to report the 
result of that examination at the ера of each day to the 
assistant in charge of the department. By this means a 
constant record of the condition of each motor is kept, and 
with suitable book-keeping the amount expended on it for 
repairs, &c., is eusily arrived at. If the business is large 
enougu to warrant it, it is advisable to always have in stock 
spare parts for each size of motor such as bearings, field 
coils, brash - holders, 
and even armatures, 
us by so doing the С 
minimum amount of 
inconvenience will be 
caused to consumers 
through breakdown. 
Regardiag the latter, 
шеге should be ап 
agreement between the 
consumer and the 
authority, that if the 
lreakdown is due to 
gross negligence on the 
part of the consumer. 
or throagh fire, he (the 
consumer) shall pay 
the cost of repairs. 
While on the question 
of spares, it would be 
well to note that iu 
order to keep these 
within bounds, one make of motor should be adhered 
to as far as is compatible with successful and economical 
working. It will readily be seen that by so doing, the 
number of spares required to be kept is lees than if 
numerous makers of motors were hired out. There being 
now во many reliable makes of motor on the warket, this 
ьһои! not be a difficult matter. 

The bulk of the book-keepiug of the department, such as 
relates to the purchase of the motors, hire, &c., would 
devolve on the clerical staff attached to the undertaking, and 
only euch books ав relate to the examinavion snd upkeep of 
the motor itse.f would be kept by the motor department. 
These should be as simple, aud at the same time, as complete 
as possible. The motor fixers should hand iu particulars as 
regard. the time spent on each job, together with the 
amoout of material used, &c. This should be handed into 
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the general office, after having been passed by the assistant 
in charge of the motor department, and then entered 
into the motor rental book, and if necessary а certain pro- 
portion of it added to the rental of the motor, if the consumer 
did not wish to pay for the fixing outright. The motor 
inspectors should be supplied with special forms or books, on 
which to enter the names and addreegon of the consumers 
whose motors had been examined, together with a detailed 
description of the coudition of various parte such йв com- 
mutator brushes, beariugs, &c., and also the repairs, if any, 
which have been executed by him. These forms or books 
would be handed in to the assistant in charge of the 
department, who would then be uble to see the condition of 
each motor, tbe repairs done, and thoee which were necessary. 
With this system it is possible to keep in touch with each 
motor hired out, and small defects which might develop into 
more serious faults are sooner or later detected and 
rectified. 

In conclusion, the writer has always found it advisable to 
keep in stock one or two of each size of motor, up to, say, 


15 H.P., thereby being able to cope with urgent demauds for 


power in cases where possibly the original source of motive 
power has broken down. Prompt attention to cases of this 
bort is an excellent advertisement for the electric motor, and 
more often than not results in the addition of a profitable 
consumer to the books of the undertaking. 


— nM án 
THE MANUFACTURE OF TELEPHONES. 


CoxsipxBATIONS with which our readers will be familiar were, pre- 
rumably, at tbe root of au invitation which we recently received to 
visit the Peel Works, Salford, of the General Electric Oo., Ltd., 
and see for ourselves that the company really does make telephcnes. 
Bo forcible a demonstration of the fac: was, perhaps, somewhat 
superfluous; but, at any rate, we are now able to state on ourown 
authority that the company does not merely make telephones— it 
manufactures them. 

In, proof cf this, the following statistics are of interest; the 
figures represent the average annoal output during the past three 
yous :— 


New PoranhisRD SOUNDER 
FOB THE B. P. O. 


Telegraphic apparatus... 11, 250 


Telephone apparatus ... 32, 500 

Electric belle ... .. 91,000 Telephone annunciators 
Electrical indicators ... 17,800 . andsmaliswitchboards 510 
Switobes ... 15,000 Large switohbosrds ... 115 


Large as these figures are, the present year promises to show а 
much greater turnover than the average given above, as larger 
quantities than ever are now beiog manufacturud. 

The total number of hands empioyed in Peel Works is 1,750, of 
whom about 1,100 are employed exclusively on telephone and tele- 
graph work. 

Telephonas and accessories are made for all classes of work—viz., 
for domestic use, hotels, offices, warchouses, works, collieries, tran.- 
ways, railways, and for tele, hone exchange working, including the 
PO. London system. The last-named apparatus represents the 
big hest class of telephone work, and a considerable quantity of this 
apparatus is going through the works at the present time, in 
addition to instruments for the Brit.eh Postal Telegraphs. 

Large numbers of telephone switchboards are turned out, both of 
stock designs and of special desigus to sait special conditions. The 
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largest switchboard hitherto made in one section is for 1,000 lines. 
ns majority of the boards turned out range from 10 lines to 250 
nes. 

The most interesting 'features in telephone work, from а mann- 
facturing point of view, are the varied number of materials 
employed, the large number of separate parts which have to be 
handled, and the large number of manufacturing processes on those 

The material regularly employed in telephone manufacture 
include every ordinary kind of hard-wood timber, iron, steel, copper, 
silver, platinum, zinc, btass, alaminium, phosphor bronse, German 


difficulty in tracing every process on every part of every telephone 
from point to point until each part is incorporated in the finished 
instrument, and in ensuring that no single process shall be missed 
от incorrectly performed. А perfect system of organisation is, 
therefore, absolutely essential. In Peel Works the drawing is made 
the basis and the key of the whole position; the system adopted 
was explained to the visitors in detail, and it was clearly 
shown why it was thought necessary to provide such elaborate 
drawings in every instance. The parte required for any order are 
assembled in а special room in the stores, and in this room a record 


Cabinet Shop. 
Brass-Finishing Department. 


Power Pre 3s. shapin z. Magnets à Fittin 
for Table Set. Coil-Win ding Shop. 


Shop. 


VI WS IN THE GE. Co.'s PEEL Worms, SALFORD. 


silver, 'gun-metal, bell-metal, nickel and tin; and each of these 
metalsiand alloys is primarily manufactured ia every conceivable 
form, according to the manufacturing process to which it is to be 
subjected. 

Toe insulating materials employed include ebonite, vulcanised 
fibre, bone, horn, ivory, silk, cotton, india-rubber, gutta-percha, 
porcelain, millboard, mica and paraffio-wax. Carbon is, of course, 
extensively used ia various shapes and forms in the construction of 
transmitters and lightninz arresters. 

Even iu a comparatively simple instrument such as the new 
pattern K 25 set which was shown to the visitors, there are no fewer 
than 173 distinc: parts. Each part undergoes several processes in 
manufacture, the total number of processes on one set being 635 


— ˙ð HO VIP че 2 e 
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P.O. standard C.B.S. Wall Set, as arranged 
for con mon battery signalling and 
local battery speaking. 


New Pattern, K 25 set, specially 
designed to meet compctition. 


is kept, and posted up from moment to moment, showing the exact 
position of every part required for that order. No instrument, how- 
ever small, leaves the works without being subjected to two tests — 
first, by the foreman under whose charge the instrument is fitted 
up; ‘and, secondly, by an entirely indepsndent test department. 

1a the coil-windiag section, the number of coils turned out 
weekly averages 10.000. All of these are tested for insulation aud 
resistance several times before they finally leave the section, besides 
being fiaally tested in the complete instrument. Ia the cord- 
making and braiding section, evsry tslephone cord fitted on the 
G. E. O. instruments is made from the raw m terial. 

Tae whole of the tools required for the power presses, haud 
presses, drop stamps, turret lathes, ani aatomatis scrow-makiag 


Р.О. New Standard Bell Receiver for С.В. working. 
P.O. C.B.8. Tabie Set, with Magneto Bell. 


SoxB OF THE PATTEBNS MANUFACTUBED AT PEEL WORKS. 


and the number of these instruments being manufactured at the 
presei.t time is 5,000, thus making over 3,175,000 processes to one 
shop order. 

Further, patterns are constantly changing, and the average 
number of new patterns of telephones and accessories turned out all 
the year round 1s four per week. 

Owing to the complexity of the operations in а telephone factory 
turning out a large number of different patterns, there is great 


machines, are made in the works tool shop, as well as all the special 
tools required for the wood-working machinery. In addition to 
this, the tool shop maintains the whole of tho works plant. 

A glance at a telephone instrument will indicate that a large 
number of screws are required for each instrument. For example, 
in the K26 set, a comparatively simple one, 110 screws are required, 
во that more than half a million screws are required for one order of 
5,000 of these instruments. 


758 


THE ELECTRICAL REVIEW. 


[Vol 56. No. 1,433, May 13, 1905. 


The whole of the screws ured in the —— (with the excep- 
tion of wood screws) are made in the w the total number 
turned out being many millions annually. 

The G. H. O. first started man telephones in 1888, and 
have extended the work year by year since then. It has now been 
decided to use the whole of Peel Works as a telephone and tele? 
graph factory, аз soon as new works can be built for the other work 
now being done there. 

Besides the Peel Works, the central stores of the company were 
visited. Here a stock of every pattern of telephone, bell, &., 
made by the company is kept, a certain minimum number being 
specified, below which the stock must not be allowed to fall. Hach 
branch establishment of the company also keeps a minimum stock, 
and draws upon the main stores to h it, while the store- 
keeper, in turn, orders specified quentities from the works when- 
ever his stock approaches the lower limit. Thus the output is 
automatically regulated, while it ie possible at niei moment to see 
exactly how matters stand by means of the card system, which is 
extensively used in these works. 


Special interest is attached to the fact that the British Post Office 


specifications state that preference will be given to apparatus of 
British manufacture, Without such aid it is hardly possible to 
establish so intricate & process as the manufacture of telephone 

apparatus in this country, thougb, when once established, it is 
evidently able to hold its own against competition under existing 
fiscal conditions. We have often pointed out that municipal and other 
authorities have driven trade abroad by wages clauses which do not 
apply to foreign firms; the least they can do, when thus handi- 
capping the home manufacturer, is to give his wares the 
preference, other things being equal. 


Er ee 
OORRESPONDENCR. 
Letters received after те le шр св Wednesday morning cannot appear 
entil the fi Correspondents should forward their com- 
munications at „ No letter can be pub- 


lished unless we have the writer's name and address in our possession. 


Are Lightning Conductors a Source of Danger ? 


The writer of the above article in your issue of 28th ult. 
has, I am afraid, been taking the publications of the Lightning 
Research Committee too seriously. His inference appears to 
be that, as a large proportion of the cases that this Committee 
had under consideration were said to have been provided 
with lightning conductors, lightning must be more prone to 
attack protected than unprotected buildings. But, whereas 
in the first year of its existence the Committee received reports 
of about one-sixth of the cases that actually occurred, in the 
succeeding years it only received a very small proportion 
because it intimated that it only desired reporta of cages 
where buildings fitted with conductors had been damaged. 

It would be absurd even to hazard a guess as to the 
number of cloud to earth discharges that occur every year 
during thunderstorms in this country ; it is sufficient to вау 
that the number is enormous, and since very lofty structures 
are obviously somewhat more liable to be struck than low 
ones, and most of the loftiest ones are fitted with conductors, 
а great number of failures of lightning conductors would be 
recorded every year if, instead of being safeguards, they were 
a source of added danger, or even useless. - 

Now, to my knowledge, between 800 and 400 buildings 
have been damaged by lightning every year, and of these 
less than a dozen had conductors. I have found most to 
have been fitted by plumbers, builders, ironmongers and 
kindred trades, the proportion fitted under the direction of 
experte being remarkably small. Most of these conductors 
had been in existence for periods ranging from 20 to 60 
years, and had never been inspected or tested by experts 
during that period, The merest tyro in the subject would, 
in nearly every case, have condemned them as inefficient, 

The lista so far published by the Committee confirm the 
figures I have given, which are based on a close investigation 
of the subject for the past 17 years, and these lists include 
one case that did not occur, some incorrectly described as 
fitted with lightning conductors, and a large number that 
could not be described as “protected” buildings from the 
point of view of modern knowledge of the subject. 

The number of cases of failures of electric bells is, in 
proportion to the number in use, infinitely greater than that 
of lightning conductor failures. Would it be fair to say 
electric bells are, therefore, useless ? 

The case of the country house referred to in this article 
would probably have been differeatly commented upon had 


` shunt discharge, or high induced vol 


the whole facts been placed before the writer. That the 
house should have been in existence for 80 years without 
being damaged by lightning, and then be damaged twice 
within a few months of its being fitted with a number of 
lightning conductors, certainly looks a remarkable fact, but 
the owner informed me that when he built the honse he had 
one conductor fitted to it; that at first thunderstorms never 
passed that way, but took another course ; and that of recent 
years the tendency had heen for storms to pass, more and 
more frequently, over his property. It was this fact, and 
the frequency with which trees and buildings on his estate 
had been struck by lightning in recent years, that caused 
him to have the one conductor replaced by a system em- 
braciag all the highest parte of the mansion. That damage 
occurred notwithstanding this extension was dae principally 
to the fact that one very short rod was placed on each of 
some long chimney stacks, and that these rods were placed 
on what, I should have pee. any erpert should have 
known was the wrong end of 

It is difficult to explain the second case referred to, 
because I have not seen the Pyramids, and have only read 
the very meagre reports of the occurrence that have во far 
appeared in the Press, but it appears probable either that 
the upper part of the conductor had worked loose and fallen 
over (& not uncommon defect), so leaving the upper part of 
the masonry exposed to damage, or that to repair defecta in 
the masonry metal cramps had been built in near to the 
conductor and not connected to it. 

I cannot see what argument could be urged in support of 
the idea that a lightning conductor placed even on such a 
structure as this Pyramid should increase the liability to 
damage, while in the case of an ordinary building, consider- 
ing that a lightning conductor is only a line of metal, and 
that most buildings already possess a number of conducting 
lines in the form of gas and water „pipes, rain pipes and 
gutters, and in some cases even earthed electric light | leads, 
how can the addition of, say, a copper tape 1 in. x } in. 
increase the liability to cause а disruptive discharge from a 
cloud more than, вау, a 4-in. hydrant pipe carried to the top 
of the building ав а precaution against fire ? 

Alfred Hands. 

London, E.C., May 51Һ, 1905. 


Shunt-Wound Motor Connections. 


With reference to the diagram of conuections by Safe- 
Guard," in your issue of May Sth, may I be permitted to 
make the following remarks. 

As is well known, highly inductive circuits, such aa field 
coils of motors, are usually broken in such a manner that 
there is а path in parallel with the shunt to take up the 
e, caused on opening 
the circuit. This, I may mention, is the usual procedure in 
metallic motor starters. 

Reverting again tothe diagram of connections all appears 
in order, if, on breaking the circuit by means of the D.P. 
switch, the ' dipper or blade of the liquid starter is left in 
circuit for a few seconds, thereby leaving а path in parallel 
with the shunt circuit to take up the shunt discharge. The 
dipper should then be raised ready for again starting the 
motor. It is important that the attendant should always 
see that the dipper is out of the liquid before closing his 
D.P. switch. On the other hand, the D.P. switch, which is 
fitted with maximum current and no voltage release, may be 
so arranged that its shunt coil may form a closed circuit for 
the field of motor on opening the circuit. 

It would be well for your correspondent to satiefy himself 
as to the connections of this D.P. switch, otherwise damage 
may occur to the insulation of the motor field coils from the 
cause already mentioned, unless the foregoing method of 
operating the switchgear be employed in disconnecting the 
motor from the mains. 

C. W. Denny. 


London, S.E., May 6th, 1905. 


The connections shown by “Sife-Guard” in your last 
isane would in all probability lead to a breakdown of the 
insulation of the field coils should the controller be pulled 
off and the D.P. switch opened later. In using the connec- 
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_ tions shown in his sketch, either a non-inductive resistance 


should be placed across the D.P., through which the shunt 
could discharge when D.P. is opened, or a resistance or bank 
of lamps can be so arranged that the controller in coming 
to the off position will place it in series with the shunt 


through the armature of the motor. 
Motorman. 


Й Boiler Rating. 

While so much is being argued about boilers, attention 
may not inappropriately be drawn to page 694, April 28th 
ante, where a boiler of 3,580 sq. ft. is described as 
evaporating 14,000 lb. of water per hour. This is nearly 
4 lb. per sq. ft., and it quite upsets previous ideas as to 
the rating of steam boilers of the water-tube type. It is, 
indeed, stated that the promoters of в certain power Bill 
were able to secure boiler prices 80 per cent. below the prices 


` at which the same boilers had been sold to the intended 


victims of the new company. Is it possible that the 30 per 
cent. lower price was made on boilers whose rating was as 
4 to 8, or 25 per cent. different? If so, the cheap price 
quoted in the committee room may not have been so cheap 
after all, and the cheapness of power stations may after all 
be merely a matter of high rating of plant. Anyone can at 
once halve the cost per KW. if only he will assume a double 
capacity. Now it is usual, I believe, to rate ordinary W.T. 
boilers at 3 lb. Why do we find them rated as per page 


694 ? . 
Calories II. 


[The data in question were obtained on the spot from the 
engineers to whom we must refer our correspondent. But 
who are the *intended victims of the new company " ?— 
Eps, E.R.] | 


Patent Agreements. 


Possibly your readers will recognize a printers’ error in 
the word “prebears;” at the same time І admit that my 
writing of the word “ forebears” accounta for the error. 

I might add, however, that I was surprised to find that 
“ forebears does not appear in several dictionaries, Murray 
gives it with various spellings and meanings, amongst others, 
* progenitors.” 

Reader. 


[We were certainly puzzled by the word, and referred to 
the original letter for light when going to press ; but we 
concluded that it was one of Reader's" little jokes. 
* Forebears'" ought to be found in any good dictionary ; 
but how many, we wonder, are aware that the word is 
pronounced as *'forbeers " ?—Eps. E. R.] 


А.С. v. D.C., and Other Matters. 


The recent correspondence in your columns as to the 
respective merita of А.С, and D.C. engineers has, if it has 
done nothing else, at least given both sides an opportunity 
of explaining their own opinions of themselves. 

The strange thing, to my mind, about both the А.О, and 
D.C. men is—that they appear to think that the only elec- 
trical engineers of any consequence are to b» found in the 
municipal and other power stations. | 

We have heard much in this discussion of the art and 
skill exercised in the paralleling of continuous and alter- 
nating dynamos, and the high degree of scientific knowledge 
required to restrain the “ howling alternators,” &c., as if all 
the shining lights of the profession were engaged exclusively 
ia that department. 

But I venture to submit that there is another class of men 
who should be reckoned as electrical engineers, and who, in 
iny humble opinion, ate often more expert in the business 
than many of the young gentlemen who, having sauntered 
through the prescribed course of training, eventually secure 
„soft jobs and good salaries, and consider themselves and 
their class as the only genuine electrical engineers. 

I refer to the men who have charge of tbe power plants in 
our large industrial concerns. These men have in many 
cases had equal education, but instead of taking up central 
station work have remained, say, in the constructional 


branch. 


After a few years of building central stations (both a.o. 
and D. 0. possibly), they have eventually settled down to 
taking charge of the power plant, say, in a shipyard, engi- 
neering works or similar concern. 

The knowledge of engineering (both electrical and 
mechanical) which the operating of a large works plant, with 
ita complicated network of distributing cables and wiring, 
its numbers of motors, pumps, cranes, and all the machinerv 
used in the works requires, and the expert handling of 


which is expected from the engineer, will on comparison be 


seen to at least equal that necessary fora central station. 

A large works plant of modern design, contains all and 
more than the complications of a lighting and traction 
station, and works under more exacting conditions. It 
requires for its successful administration а man whose 
training must be as good, whose experience will have been 
more varied and extensive, whose daily worries and 
responsibilities are more wearing; and where general 
capacity should entitle him to at least as much consideration 
as the gentleman shift engineer, who will one day blossom 
out as the electrical engineer to the (traly) Rural District 
Council of Mudborough. 

When the question of who are the best electrical engineers 
is discussed, I think it is only fair that the works engineer 
should put in some claim. 

I submit that the best electrical engineer is not the A.C. 
man or the D.C. three-wire man, but the man who is in 
some way engaged in the active development of the field of 
work for electricity, and who either in constructing or 
operating is constantly handling or devising improvements 
—not the central station man, who is often and naturally as 
much “in a groove as his own tramoars. 


Ralph W. Birkett. 
Stockport, May 8th, 1905. 


In answer to Mr. Talboys Wheeler’s second letter, ав 
regards the “strong protest,” the truth is often bitter, and 
a person who sets himself up as a superior being is an 
abomination unto his р.о, brethren ! 

I repeat that once upon a time shift engineers at 
Tunbridge Wells only received from £50 to £52 a year.” 
Whether they were “taking any responsibility " or not I 
cannot say—the unfortunate individuals were not taking 
much money, anyhow. 

Iam sorry that I have been treading on the toe of Mr. 
A. B. Н. Cope, but I cannot see that letter has bettered 
the prospects of the Worcester assistante. 

A. J. Abraham. 

Cambuslang, May 5th, 1905. 


I have no desire to be implicated in this controversy, but: 
I feel obliged to retort to Old Reader's" letter in your last 
issue. He speaks of shift engineers as inflated switchboard 
attendants, the very position every shift engineer should 
have occupied at some time in his run up the ladder. Per- 
haps “ Old Reader" is not aware that an electrical engineer 
in the true sense of the term implies so many years at an 
engineering worke—say five, three years as a pupil in an 
electrical station; three years as switchboard attendant and 
junior assistant—and I maintain that if a chap is any good 


- he is able to take charge of any plant after being a junior 


shift engineer for a year, on top of the above qualifications. 
After being in a moderate-size station or stations for four or 
five years, he should be able to geb an appointment as 
station superintendent, chief assistant, and, lastly, chief. It 
is true some of the above positions may be skipped — i. e., 
charge engineer to chief assistant, or station superintendent 
to chief ; and it is to the skipping of these positions that we 
owe trouble. 

* Old Reader" states what is, unfortunately, a fact, that 
there are fitters who have been in a * marine works” for 
25 years, and who, if you ask them, know all about dynamos 
and electricity works, who geta ** job" when a new station 
is being built, as “ pipework. foreman, and the like. The 
result is, they are placed on the staff when the station is 
running, simply because there is no one else to ran the 
engines at the time of opening the works. 
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This growing evil cannot be too strongly emphasised. In 


one case a mechanical man was put in charge of a station 


where one of the feeders shorted one evening during a heavy 
load, the ** electrical engineer" shut down the whole of the 
plant and waited, what for, I do not know. One of the 
switchboard attendants meekly asked him if he conld burn 
tbe fault out or switch off the affected feeder, but the 
“© engineer " would not hear of it ; just then the chief came 
in and ordered the sets to be run up, and in less than two 
minutes the fault was burnt out. The above is a true case. 

Fitters are all right in their sphere, and electrical 
engineers could not do without them, but when it comes to 
a fitter being made charge engineer, or being placed over 
the charge engineer, then it is time, I say, that he was 
“ chucked ont of it." The majority of charge engineers are 
gentlemen, and their positions should only be filled by such. 
1 must thank Mr. Editor for allowing a shift to speak his 
mind. . 

J. T. 


Having read and digested the letters on the subject of 
А.С. and p.c. men, I feel disposed to defend Mr. W. T. 
Wheeler. He may be open to criticism, but should not be 
to insults. Mr. A. J. Abraham’s letter is unkind and 
unjust, 

Any man that has the brains to grasp А.С. work and to 
handle it in a thoroughly competent manner, should he be 
given charge of D.C. work, would, in my opinion, solve any 


problem that turned up. Should the p.c. man be given 4. C. 


work, he would find the greater difficulty. 

Ке vacancy advertisement, if the post is D.C. work only, 
the smart D.C. man is preferable to the А.С. man; should the 
post be mixed a.c. and D.C., the A. C. man would be pre- 
ferable. 

+ I think thoee that are blessed with the faculty to use the 
pen should write something more beneficial to us readers. 
Henry J. Webb. 
Wednesbury, Staffs., May 7th, 1905. 


It seems rather a pity that a discussion (although in this 
case not, perhaps, or such an educational value as usual) 
should be allowed to drift into personal attacks between 
parties, I take it that the main object of your * Correspond- 
ence columns is for the discussion of matters of general 
interest; and, surely, it cannot be of general interest to read 
of quarrels between station and station, although it may be 
amusing to a few interested parties. 

My opinion of the question under discussion is that any 
man who has had both D.C. and А.С. experience will have not 
the slightest hesitation in coming to the conclusion that a 
man who is properly qualitied to take charge of a well- 
managed D.C. plant is of necessity a better man, especially 
from a technical electrical point of view, than the man in an 
A.C. station of same size, the main design of which is usually 
for simplicity, which can hardly be said of most P. C. plants. 

With regard to the remarks of ** Oid Reader ” (possibly a 
would-be shift engineer), L would venture to poiut out that 
whilst admitting that some stations, mostly municipal, have 
works superintendents or foremen titters, who stand before 
the much-abused “shift engineer” in the matter of salary, 
it is the latter who has to take the responsibility of running 


the plant, and, in the event of breakdown, possibly caused - 


by the carelessness or inexperience of the said works super- 
iutendent or foreman fitter, of getting the plant in working 
order again, in most cases betore tne much-lauded works 
superintendent or foreman fitter is aware of anything being 
wrong. 

10 must be borne іп mind that there are black sheep in 
every branch cf the electrical profession, but that 1s no 
reason for tarring every member with the same brush. 


J. R. S. B. 


„40. v. D. O. and the “ Cult of the Marine Engineer" have 
been the source of u certain amount of amusement amongst 
station and charge engineers and switchboard attendants. 

10 would be as well to enlighten “ Oid Render that the 
term “shift engineer does not mean un engineer so-called 


or otherwise who shifts from one station to another and visite 
а large number of stations, but a man who takes charge of а 
station during a веб number of hours each day. 

A charge engineer and aleo a switchboard attendant (I do 
not mean volt boy, for a man has no right to be in charge of 
a switchboard controlling the whole of a town’s supply, 
unless he thoronghly understands the running of the etation 
and knows how to act in cases of emergency and to take the 
place of the charge engineer if required to do во) should 
both be men with a thorough knowledge of the distribution 
and generation of electrical energy for power and lighting 
purposes, both alternating and direct ; with the plant available 
they should know how to economically convert the coal or 
whatever it may be into electrical B. of T. units, be able to 
use à hammer and chisel and to superintend and assist, if 
neceesary,'any repairs or tests that are made in connection 
with the plant. 

It is possible for part of this knowledge to be gained 
when following the marine engineering profession. The 
making of а charge engineer depends upon the man—not во 
much the particular place where his experience has been 
gained. The distinction between an alternating and direct 
current man is that the former is more familiar and up 
to the tricks of an alternating current system, while thé 
latter knows what to expect from a direct current system. 

R. G. B. 


[ We have been obliged toabbreviate some of the letters on 
this subject. Why is it that, sooner or later, correspondents 
wander away from the subject under discussion, and embark 
upon irrelevant personalities and recriminations of no interest 
to any but themselves? We like to let: our correspondents 
manage our “ Correspondence " columns эв far as possible, 
but a certain amount of supervision is indispensable, 

Ё qo on this question is now closed.— Eps, 


-———— — L. — 


New Regulations for Electricity in, Mines. 


Special Rule 7, in Sec. 1, in the * Special Rules for the 
Installation and Use of Electricity in Coal Mines," reads ав 
follows :— 

“In every completely insulated circuit, earth or fault 
detectors shall be kept connected up in every generating and 
transforming station, to show immediately any defect in the 
insulation of the system. The readings of these instru- 
ments shall be recorded daily in a book kept at the gene- 
rating or transforming or switch-house.”’ 

Willany of your readers be kind enough to describe в 
suitable arrangement to meet this rule where the voltage is 
110 volts and the output of the shunt dynamo is about 50 
to 70 amperes, showing the detector, instruments for taking 
the readings, and their connection to the terminals of the 
dynamo and earth ? 

Idris. 


We notice in your current issue a letter from Mr. А. Е. 
Harris, in which he suggests that instrument makers are 
unable to supply instruments to comply with the new 
mining regulations as to leakage detection. We should like 
to be permitted to reassure him on this point; as, however, 
we do not desire to make use of your * Correspondence" 
columns for advertising purposes, we beg to refer him, and 
any others amongst your readers who may be interested in 
the matter, to your advertisement pages. We may add that 
we shall be happy to furnish Messrs. Nalder Bros. and 
Thompson with the necessary information on the subject 
in order to enable them to satisfy their clients, who, doubt- 
less, are clamouring for details. 

Everett, Edgcumbe & Co. 

87, Victoria Street, Westminster, 

May 8th, 1905. 


[Ruper Mutors.—A correspondent wants to know the 
паше of tue present makers of rudder motors, with propeller 
and batteries, for fitting to smail boats and punts.— 
Kos, E. R. 


—— € - 
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Tests on Stirling Bollers at Neepsend Works. 


Is Mr. Fedden wise to take so high a stand in regard to 
the anonymity of “Calories?” This is not a case of per- 
sonalitv, but of physical quantities, Мг. Fedden says, 
T ＋ 7 2 2. 

In the opinion of “Calories,” with whom I agree, this 
is the equivalent for saying 6 + 2 = 10. Now, on the 
facts, there can be no possible question of such a paltry 
matter яв a man’s name, The usual calorific value of carbon 
ів 14.500 BTH. U. Its maximum value by Berthelot's figures 
is only 14,647. Again, why ask for the name of “Calories” 
when Mr. Fedden himeelf has stated how much of the coal 
is not carbon or hydrogen, or sulphur or nitrogen? If Mr. 
Fedden still wants to stick to his damaged guns, let 
him try to make us believe that Shireoaks coal is abnor- 
mally sulphurous or nitrogenous. : : 
). M. 


I am surprised to learn from Mr. Fedden's letter of 5th 
inst. that he has thought it best to consign to the waste 
paper basket, as unread, the ELECTRICAL REVIEw of 28th 
ult. or the portion of it containing my letter commenting 
upon the high efficiency be claims, as this result does not 
appear to be consistent with the other particulars he pub- 
lished —due to the letter being anonymous. 

He seems to have given your correspondent of March 3 let, 
who was somewhat more anonymons, a certain amount of 
countenance ; as to who the latter is, I may say, in passing, 
I have not. the lightest: knowledge. 

Judging by the number of anonymous letters generally, 
or even if we take last week's paper, having 8 out of 14 
anonymous correspondente, it would seem that if this is the 
correct way to treat such letters, many-of your papers will 
have an ignominious end. : 

It does not seem to me that it is correct to consider such 
letters anonymous in the same sense as those nddressed to a 
man privately, as tbere may be conditions and cirenmstances 
whicb make it advisable to adopt a nom de plume in the 
case of published letters. 

The facte remain the seme, whether they are by an 
anonymous writer or otherwise, and do not concern the 
writers thereof only, but your readers geverally ; and in their 
hands I am quite prepared to leave the matter and allow 
them to draw their own conclusions. | 

Calories. 


Electric Light and Calico Priuts. 


With reference to the letter written by “Calico Print“ 
in your last issue, we would point out tbat we put on tbe 
market about three years ago $n arc lamp specially designed 
for colour-matching, the invention of Meesre. Gardner and 
Dufton, of Bradford. 

The arc is encloeed in a lantern fitted with special glase, 
transmitting only thoee rays which produce the same effect 
on colours as the light from a bright north sky ; the result 
js an artificial daylight of constant quality аза intensity 
which is probably more useful for appraising colours than 


daylight itself, which necessarily varies from hour to hour, 


and with every change of temperature. 

The lamp has been adopted by most of the principal dyers, 
calico printers and paper makers tbroughout the country 
with entire success. . | 

We believe this is the only invention for colour-matching 
by means of artificial light. 

| Drake & Gorham, Ltd., 
R. W. 8. 
London, S.W., May 9th, 1905. 


Commutation in a Four-Pole Motor. 


Mr. J. K. OCatterson-Smith's very interesting paper of 
March 15th on the above subject, contains in fig. 5 a curve 
showing tbe no-load losses of a motor for various brush 
positions. In connection with some experiments concerning 
the influence of short-circuit currents on the magnetic field, 
which I carried out during the winter 1903—1904, I also 
tested several motors in the same way on light load, keeping 
the voltage and the speed constant. The curves so obtained 
were not symmetrical to the neutral line, showing а stronger 
increase of losses for backward shifting. ‘The reason for 


this will be seen by following the different effect of the 
short-circuit currents on the field, which are weakening it 
for a backward position, and etrengtbening it for a forward 
position, thus causing considerable difference of the 
exciting current for two positions of equal distance from the 
neutral line. The short-circuited conductors themselves are, 
therefore, moving in a correspondingly different field. One 
of these carver which also contains the exciting current can 
be seen on p. 86 of my recently. publisbed pamphlet, ** Uber 
Magnetische Wirkungen der Kmzschlussstróme in Gleich- 
stromankern.” Stuttgart. Ferd. Enke. 


Thorntnry Works, Bradford. 
May 8th, 1905. 


J. Robert Pohl. 


Ammonia from Peat. 


I shall be obliged if you will allow me to correct an error 
in the reference in your issne of May 5th last to my con- 
nection with the Eschweiler- Woltereck process of ammonia 
manufacture, 

My investigation was undertaken and completed when the 
formation of the original syndicate wae in contemplation, 
and, at my request, an expect in industrial chemistry, whose 
name I suggested, was asked to make some further inves- 
tig^tions. | | 

We satisfied ourselves at that time that the ргссевв as 
carried out at that early stage was feasible. and sufficientlv 
promising to warrant the formation of the syndicate asa 
speculative venture with every expectation of very large 
returns in the event of successful development to the com- 


‘mercial stage. 


This development has occupied between two and three 
years, during which time it has received the unremitting 
personal attention of Dr. H. C. Woltereck, with the advice 
and assistance of his co-patentee, Prof. Eschweiler, and of 
B. E. К. Newlands, | 

At the time of my investigation, sulphate of ammonia was 
made in test tubes; it has now been made on a commercial 
scale, and under conditiong which bave proved definitely 
that, with the prices of labour and materials at the works 
now in course of erection, the cost of production will be less 
than half the present market price. 
| G. W. de Tunzelmann. 
London, S. W., May 9/^, 1905. 


PARLIAMENTARY. 


Lonpon Coonty CounmciL's TRAMWAYS. > 


On Monday the Examiner of Standing Orders bad before bim the 
new provision which tbe L.O.C. are serking to incorporate into 
their Tramways Bille for this ses ion, viz.:—'' For the purpose of 
mainfaining the service of tramcara in any street in which а tram- 
way of the Council is in course of adaptation or reconstruction for 
working by electrical or other mechanical traction, the Council and 
their contractors, cflicers and servants, may lay, maintain and ове 
upon tbe surface of any part of the roadway of euch street, such 
additional line or lines of rails, as msy be necessary, and the pro- 
visions of Sec. 25 of the Tramways Act, 1870, shall not apply t^ 
any euch additional line or lines of rail», but such sails may be laid 
во ав to project above the surface of the road way to such extent as 
may be necessary, &.“ 

Mr. Browne (Varliamentary agent) represented tbe County 
Council, and Mr. Baxter appeared on beh af of the London General 
Omnibus Co , who opposed the application. 

Mr. BBOWNBE at the outset a*ked if tbe Examiner would find 
whether the ciause was one which bad reference to second class 
works or not. If it was decided that it did not come witbin the 
category of second class works, then he maintained that the allege- 
tion of the opponents fell t^ the ground. 

Mr. Bax tes said he made two allegations. Fir:t, he alleged that 
the notices were late, snd that would apply whether the works 
were first or second class works. His second allegation was that 
these temporary tramways which it was proposed to put down were 
really tramways of the second class, and in respect of which be 
contended that plans should bave been deposited. By the present 
Bill the County Council wou'd bave power to lay trem rails along 
the street and really construct a series of tramways while tbe ola 
tramways were being reconstructed. This they sought to do with- 
out putting in any plans or giving any notices or getting the con- 
sents of ару of tbe local authorities. Although they were called 
temporary tramways, yet the County Council could keep them there 
ату length of time. The Council also sought to vary the Tramways 
Act, which said that the rails sbould not be above tbe.surface of 
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he street, for in this way those who used the streets could be put 
o great injury. There had been а case before the Law Courts, 
when it was decided that the County Council had no power to do 
this, and now they were coming before Parliament to get the neces- 


wer. 

ite Васы said the clause clearly showed that what they 
proposed to do was in no sense a tramway, but was merely work 
incidental to the reconstruction of the existing tramways. A tram- 
way meant rails Jaid in the roadway, and intended to be there 
practically for all time. o 

The ExaMiNRA said he understood the Council already had the 
power to reconstruct the framways for eleotrical traction. 

Mr. Baownn said they had that power under the Act of 1900, and 
until this case in the Courts was decided, they fully believed they 
had the power to make these temporary lines as they һай done 
in the past. They laid down temporary rails for the purpose of 
preserving the service, and now that the law had decided against 
them, they wanted to put the matter right, so that the work of 
reconstructing the tramways might not be delayed, and the tram- 
way service not be . There were a number of cases in which 
it had been held that such works did not come within the category 
of works requiring the deposit of plans. This clause was an impor- 
tant one, inasmuch as it applied to the whole system of tramways 
in London so far as they bad not yet been reconstructed for elec- 
trical traction, and it would affect nearly 100 miles of tramway. 
It would be absolutely impossible to deposit plans showing tem- 
porary lines of rails in connection with the reconstruction of the 
existing tramways. 

Mr. Влхтив: But I would point out that to have 100 miles of 
rails above tho surface is a most dangerous thing. 

The ExAMINER said that without going into the question whether 
this work was right or not, he was quite clear that it did not fall 
within the category of second-class works, and he could only report 
а non-compliance in respect of late notices. 

Mr. Browns urged in support of his contention, that the 
Examiner should rule the whole memorial out, so that the memoria- 
liste would be unable to present a petition to the Standing Orders 
Com mittee. 

Mr. Влхтев asked that the Examiner should not give a decision 
which would shut him out from the Standing Orders Committee. 

After further argument, the Examiner said he should simply report 
in the usual way to the Standing Orders Committee, that the 
та Orders with regard to the notices had поё been complied 
with. . 


PaisLBY DrisTBIOT TRAMWAYSB. 


Om Friday, May 5th, in the Justiciary Buildings, Glasgow, a 
Parliamentary Committee, consisting of Mr. Eugene Mason, М.Р. 
(chairman), Lord Stanley of Alderley, Sir John Batty Tuke, M.P., 
and Mr. John Fleming conducted an inquiry under the Private 
Legislatare Procedure (Scotland) Act, 1899. e first order taken 
was the Paisley District Tramways extension. 

Mr. Jounston, K.O., on behalf of the promoters, said the purpose 
of the order was to obtain power to extend certain existing systems 
of tramway lines In 1901, the promoters of an order obtained 
power to make 10 different lines of tramways. They were all 
either within the burgh of Paisley or connecting Paisley with 
Renfrew -on the one side and Johnstone on the other. Glasgow 
had running powers to the Cross of Paisley, and there was a con- 
tinuous service of Glasgow cars from the centre of Glasgow to the 
centre of Paisley. The most important feature of the proposed 
order was power to connect Barrhead on the south with the present 
tramway line, and to carry the Johnstone line to Kilbarchan. The 
promoters were really following the policy which dictated the 
original conception of the lines, and which was approved by the 
Commissioners who sat on the original Bill. The or also sought 
power to extend the time for making certain lines granted in the 
first order, and to abandon other portions of the original scheme. 

The order was opposed by the Caledonian, Glasgow and South- 
Western and Glasgow and Kilmarnock Railway Companies, and the 
National Telephone Company, all of whom were represented by 
counsel. 


The first witness was Mr. Јонивтоки BurrH, one of the directors 


of the Paisley Dietrict Tramways Co. He said that during the past 
six montbs 4,940,573 passengers were carried over the present 
system, and they expected a large increase on those figures in the 
summer months. Fifty cars гап between Paisley and Johnstone. 
The object of the order generally was to increase the usefuiness and 
effectiveness of this particular route, and give them a more natural 
terminus. They had found great utility in connecting Paisley and 
Renfrew with the working towns on the opposite side of the Clyde 
by running the lines down to the ferry. 

Ву Mr. Сотнвш, K.O., for the Glasgow aad South-Western 
Railway Co.: The people carried by the railway companies were so 
few that these companies would probably gain by their other traffic 
being fed by the additional tramway facilities. 

Mr. FRzpERIOK Оооттз, manager of the tramways, said that the 
working expenses came out at about 54d. per car-mile. 

After other evidence bad been led in favour of the order, the 
case for the objectors was heard. 

Dr. Davip Моввлү, solicitor to the Glasgow and South-Western 
Railway Oo., examined by Mr. GUTHRIE, said that the extension of 
the tramway system, as proposed in the order, would be detrimental 
to the interest of the railway company. It was, he considered, most 
unreasonable to propose to extend the tramways, seeing that the 
railway companies had, within the last few years, constructed their 
railways on precisely the same evidenoe as had been led for the 
tramways that day. 


Mr, RosarT MILLAB, general manager of the Caledonian Railway 
Oo., said: that the Oaledonian line between Paisley and Barrhead 
would be opened for traffic on June lst. To date it had oos 
£720,000. There was not sufücient traffic to justify two railways 
and a tramway in the district. 

By Mr. Jogmeromm: When the cars began running from Glasgow 
to Cambuslang, the railway passenger traffic between these two 
points went down almost immediately by 50 per cent. 

The inquiry was resumed on Saturday, the 6th, when evidence 


. was heard on behalf of the National Telephone Co. Mr. Lamb, dis- 


trict manager of the Paisley and Greenock section of the company's 
system, stated that the proposed tramways o would neces- 
sitate the raising of the company's wires. The National Telephone 
Oo. contended that they were entitled to recover the oost of this 
alteration from the promoters of theorder. 

Mr. WILLIAM ALLAN, electrician, of the National Telephone Co., 
was examined as to the effect of the proximity of trolley wires to 


the telephone wires, and the necessity of raising the telephone 


. The preamble of the Bill was found proved. The protective 
clauses sought by the Telephone Co. were disallowed. 


Shropshire and Worcestershire Electric Power ВШ. Тһе Great 
Western Bailway Oo., the Bridgeworth Co ion and the Oawestry 
Corporation have withdrawn their opposition to this Bill. 

Electric Lighting Provisional Order (No. 3) Bill.—Oa Monday the 
Examiner of Standing Orders found that the necessary require- 
ments had been complied with in the case of the above Bill, which 
confirms an electric lighting order granted to the Borough Oouncil 
of Woolwich. 

Electric Lighting Order Confirmation (No.5) Bill.—On Monday the 
Examiner of Standiog Orders had before him the above Bill, which 
confirms orders to the following dístricts:—Andover, Tanstall, 
Hessle, Litherland, Little Hulton, Penmaenmawr, Ravensthorpe, 
Stratford-on-Avon, Surbiton, Tewkesbury. 

Scotch Electric Lignting Orders.—Mr. Campion, the Examiner, on 
Monday found that the necessary Standing Orders had been com- 
plied with in the case of the Electric Lighting Provisional Order 
(No. 4) Bill. The Bill confirms the following orders :— Denny and 
Daniface, Grangemouth, Inverness, Pollokshaws, Renfrew, Ruther- 
glen and Upball. 

Wigan Corporation Tramways.—On Monday the Examiner of 
Standing Orders had before him the application of the Wigan Cor- 
poration for an additional provision to their Bill of this Session, 
the object of which is to obtain power to construct a tramway 
about 1 mile 1 furlong in length, situated in the urban district of 
Aspull, at a ccst of £13,000. The consent of the Urban District 
Council of Aspull was produced, and there was no opposition. In 
consequence of late notice, the Examiner was bound to report a 
non-compliance with Standing Orders, and the matter will now 
come before the Standing Orders Committee. 

London County Council Tramways Bill.—The Bouth-Eastern Rail- 
way Oo., the London and Chatham and Dover Oo., and the South- 
Eastern and Chatham Railway Co.'s managing committee have 
withdrawn their opposition to the above Bill. 

West Cumberland Electric Tramways.—This Bill came before the 
Unopposed Bills Committee of the House of Oommons on Thursday 
last week, and was passed und ordered for third reading. 

Electric Lighting Confirmation Order Bül, No. 1.—Thia Bill, 
which confirms a number of provisional orders granted by the Board 
of Trade, came before the Examiner of Standing Orders on Thursday 
last week. The Bill grants the following orders:—Bury, Conway, 
Golborne, Haydock, Little Lever, Southall-Norwall, Spalding, 
Whitwood and Whitworth. 

London United Tramways (Extension of Time) Bill.—This Bill came 
before the Unopposed Bii] Committee of the House of Comment 


on Thursday last week. Evidence having heen given by Mr. 


са Robinson, the Committee ordered the ВШ to staad for third 
reading. 

The London Electric Power Bills.—Ear] Oamperdo wn's Committee 
resumed its sittings on Tuesday, when Mr. Balfour Browne opened. 
the case of the City of London Electric Ligbtiog Oo., with which bas 
been consolidated the Bill of the East London and Lower Thames 
Valley Power Oo Owing to pressure upon our space this week our 
report of the proceedings is held over. 


Electrical Contractors’ Association (Leeds Branch). 
—The annual general meeting of this branch was held at the Great 
Northern Hotel, Bradford, last Saturday afternoon. Mr. P. Norman 
Hirst presided, and there was a good attendance of members. The 
annual report and balance-sheet were adop ed, and the following 
officers were elected for the ensuing year :— 


Chairman, Vice-Chairman, 
Mr. W. P. Steinthal. Mr. J. H. Taylor. 


Mr. B. C. Wallis, though anxious to retire, was re-elected secre- 
tary, it being felt that his retirement would bs a very serious loss 
to the branch. He consented to act for another year. 

The meeting was followed by a dinner, to which several guests 
were invited. Mr. W. P. Steinthal, the new chairman, ided. 
The guests present included Mr. Rolles and Mr. Allsopp, of the 
Bradford Corporation Electricity Department, and Mr. EK. T. 
Steinthal, a member of the Central Board of the E. O. A. Letters of 
apology for unavoidable absence were read, amongst others, from 
the city engineers of Leeds and Bradford, and from Mr. McDcrmott, 
President of the Northern Section. | 
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LEGAL. 


Tus Mayon, ALDBAMEN AND BURGESSRS ОР THE Вовосан or 
SwassBA v. TRE NaTIONAL TELEPHONE Со, ПТР. - 


Tris case came before Mr. Justice Buckley in the Chancery 
Division on Wednesday last week. It was an action by the 
plaintiffs claiming a declaration that under and by virtue of Sub- 
sec. 5 of Бес. 3 of the Telegraph Act, 1899, and an order made by 
the Postmaster-General .pursuant thereto, and in the evente 
which had happened, the plaintiffs were entitled to be afforded 
by the defendants all proper facilities for “restricted inter- 
communication” within the meaning of the order between 
the respective telephonic systems of the plaintiffs and the 
defendants, and that the defendants were bound to connect the 
telephonic lines which had been laid by the plaintiffs with the 
central switchboard in the defendante’ telephone exchange in the 
borough of Swansea, and by means of such connection to afford to 
the subscribers of the plaintiffs the same facilities for such inter- 
communication as were given by the plaintiffs to the defendante’ 
subscribers. 

The plaintiffs also asked to have it determined what farther works 
ought to be done and by whom for securing material inter- 
communication between the respective telephone systems of the 
plaintiffs and defendants as contemplated by Sub-sec. 5 Sec. 3 of 
the Telegraph Act, 1899, and the order, and how the cost of all 
works done, or to be done, for securing such intercommunication 
ought to be borne. The plaintiffsalso claimed damages. 

Shortly after September, 1902, the plaintiffs provided and had 
since worked in the Swansea area a system of public telephonic 
communication in competition with the defendants. On January 
ist, 1904, the plaintiffs requested defendants to give " restricted 
inter communication within the meaning of the order between 
persona using the plaintiffs’ system and persons using the 
defendante system in the Swansea area in accordance with 
the provisions of the Telegraph Act, 1899, and the order, 
and satisfied the Postmaster-General that they possessed the 
required number of bond fide subscribers actually working. The 
plaintiffs, for the purpose of establishing intercommunication 
between the two systems, had laid telephonic junction lines 
from their telephone exchange in Swansea to a point opposite 
the defendants’ exchange, and alleged that it was proper that their 
telephonic junction lines should be connected with the defendante’ 
central switchboard in their exchange in Swansea. The plaintiffs’ 
case was that the defendants declined to make the connection or to 
afford the plaintiffs any facilities for such restricted inter- 
communication,” sometimes alleging that, unless the plaintiffs first 
provided and connected junction circuits between plaintiffs’ principal 
exchange in Swansea and each of the defendants’ exchanges in the 
Swansea area and also junction circuits between the respective 
exchanges of the plaintiffs and defendants both at the Mumbles and 
at Morriston, they were not bound to afford to the plaintiffs any 
facilities whatever for intercommunication between the said respec- 
tive systems, In order to have these questions determined, the 
plaintiffs commenced the present action, and claimed the relief before 
stated. | . 

Mr. Buckmaster, K.C., and Mr. R. J. Parker appeared for the 
plaintiffs, and Mr. Danckwerts, K.C., and Mr. Astbury, K.O., for 
the defendants. 

Evidence was given for the plaintiffs that the scheme proposed 
by the company would involve a waste of money. The witnesses 
stated that, in their opinion, all that was necessary was to connect 
the two central exchanges and make further connections as they were 
required. 

Mr. ALFRED R. Вакнетт, M. L E. E., gave evidence for the 
plaintiffs to the effect that he supervised the laying of the Bwansea 
Corporation system. The cable of that system was laid within а 
few feet of the defendants’ exchange. No trouble or difficulty 
` would arise if the systems were connected. He had never heard 
such a proposal as that of the defendants, which would occasion 
unnecessary expenses. | | 

In cross-examination, WiTNBSS said а great point of telephone 
management was to avoid delay to subscribers. He did not agree 
that the proposal of the Corporation would cause delay. "What 
made for the efficiency of one system would make for the efficiency 
of the other. In his opinion the parties should agree as to the cost 
of one cable, and divide it. 

Col. R. E. Crompton, M. I O. E., past-president of the Insti- 
ает of Electrical Engineers, agreed with the evidence of the last 
witness. 

Mr. Maore, Corporation telephone manager at Swansea, gave 
evidence as to the work done at the Swansea Exchange. 

Mr. Mor, Glasgow Oorporation general telephone manager, 
gave corroborative evidence, and in answer to the judge, said tbat 
ne the defendants wanted to do was practically to duplicate the 

es. 

This was the case for the plaintiffs. 

On Thursday Mr. Автвовү, K.O., opened tke case for the 
defendant company. He said this matter had been fought as 
though the National Telephone Co. were intentionally obstructing 
a right the Swansea Corporation had to mutual intercommunica- 
tion. It was nothing of the kind. The defendants were a very 
large company сп on their business in practically every town 
in England, and, of course, their first duty was to their own sub- 
scribers. The arrangement made by the Telegraph Act of 1899, 
and that which would have to be made in every town, were matters 
of as much importance to the defendant company as to the various 


corporations who wanted intercommunication. There was no desire 
of any kind on the part of the defendant company to in any way 
obstruct or hinder the right of the plaintiffs to have such mutual 
intercommunication as they were entitled to. Intercommunication 
when given would cause considerable expense to both parties, and 
it was fair that the defendant company should not be put to the 
extra expense unless there was some guarantee that the subscribers 
in the appiicant company were likely to continue. The plaintiffs 
had satisfied them as to that. The Act of 1899 contemplated that 
the Postmaster-General might, within six months from the passing 
of the Act, lay down the terms and conditions on which the 
intercommunieation should be brought about. If he laid down 
conditions they must be observed, but if he did not (as was the 
fact), then the terms and conditions on which intercommunication 


. should be effected were & matter for agreement between the Cor- 


poration and the company. He submitted there was no jurisdiction 
for the Court to grant a mandamus. | EE. 

His LompsHiP pointed out that the plaintiffs had a statutory 
right of intercommunication. | . : 

Mr. Автвову agreed, bat said that if the offer of the company 
was fair and reasonable, the Court could not say that they had 
refused to comply with the requisition. Reasonable facilities did 
not mean that the company were to pay for poles and the palling 
up of streets. The company suggested that the plaintiffs shoul 
bring their subscribers to each of their exchanges. He asked his 
Lordship to say tbat the offer of his clients was a fair and reasonable 
offer to afford proper facilities within the meaning of the Act. 
Evidence would be given to show that the company's system at 
Swansea was in such a condition that they had insufficient junctions 
between their exohanges, and that if his Lordship made the order that 
the plaintifis asked, the company’s business at Swansea would be 
thrown into confusion, and they would be unable to carry out their 
obligations under the statute. The compsny’s contention was that 
all messages the Corporation brought to them must be brought to 
the switchboard of the subscriber to whom it was wished to speak, 
and that the company should do the same. | 

Evidence was then given for the defence. . : 

Mr. F. Grit, chief telephone engineer of the defendant company, 
gave evidence ав to the arrangement of telephonic wires in Swansea, 
and the effect of the junction proposed by the Corporstion. The 
result of the Corporation's proposals, һе said, would be to very 
seriously deteriorate the service of the company's subscribere. He 
suggested that the plaintiffs should bring their subscribers up to the 
switchboard belonging to the subscriber to whom it was wished to 
speak, and the company should do the same. Whatever the 
expense of that was to the plaintiffs, it would be the same to the 
defendante. | 

Mr. H. Laws WEBB, another expert, also gave evidence, which was 
corroborated by the Swaneea district manager of the company. 

Mr. W. E. L. Game, the general manager, was giving evidence 
с | гоа eame effect, when the hearing was adjourned until 

riday. 

Oa Friday, Mr. Gain said it was not correct that he had put for- 
ward certain points as a mere excuse for not affording the Corpora- 
tion facilities. The competition between the Corporation and the 
company at Swansea had been very. active and hostile, and he felt 
entitled to take all pointe he could in favour of hiscompany. The 


- objections he took, he believed, were perfectly good, but when the 


Postma:ster-General came to а different conclusion he withdrew 
them. The company was perfectly ready to carry out the Telegraph 
Acts, and the difference between the Oorporation and the company 
was only what means should be adopted to secure intercommunica- 
tion. Swansea was an important telephone centre, using the tele- 
phone in a much greater dogree than many other places. He 
thought the company’s proposals were the only ones by which 
intercommunicating messages could be brought: about between the 
parties. No intercommunication between the rival systems was 
worthy of the name, unless there was going to be good will and 
co-operation in carrying it out. . 

Crossexamined: He had never been anxious to allow the 
plaintiffs to intercommunicate with the plaintiffs system. In bis 
opinion the Corporation ought to increase the junction circuits for 
their originating traffic, and the company ought to do the same for 
theirs. He had taken up the position that until the Corporation 
acceded to the company’s proposals, they would not allow inter- 
communication unless it was done as a whole. 

Re-examined: He thought the Corporation's proposals meant 
that the company ought to bear the whole oost of both sets of 
originating messages. | 

His LogpeurP said that the Act of Parliament seemed to have 
overlooked many important things. For instance, it said that 
facilities should be given for intercommunication ; bat nothing was 
said as to who should bear the cost. | 

Mr. ВБсокмалвтив said that the Act was framed for the purpose 
of protecting the subscribers and not the companies. 

в LORDSHIP said that might be so. Still the weight of benefit 
conferred on subscribers to a small exchange would be greater than 
to a subscriber to a large exchange. There was nothing to provide 
for adjusting payment. Was not what Mr. Buckmaster wanted an 
inquiry as to what was necessary ? i 

Mr. BUCKMASTBR said he wanted more than that. He wanted 
proper facilities for intercommunication. 

His Lonpauir said he could not go into every detail аз to what 
was necessary. All he could do was to say that facilities should be 
given and order an irquiry as to what were proper facilities. He 
could express an opinion as to certain things being desirable. 

Mr. BUCEMASTER asked that it should be declared that connections 

‘between the two systems at Swansea, Morriton and the Mumbles 
were proper facilities, with liberty to apply later if further 
facilities were thought by either party to be necessary. 
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His Loks reserved judgement. | 

His Lonpsmr delivered a detailed judgement yesterday 
(Thursday) morning, declaring that plaintiffs were entitled to be 
afforded by the defendants all proper facilities for restricted 
intercommunication within the order between persons using 
the defendants’ system and persons using the  plaintiffs' 
system, and he deolared that the defendants had improperly 
refused to give such proper facilities. There would be an 
order that the defendants do give such proper facilities, and there 
would ba liberty to apply. Defendante must pay the costs of the 
action. | | 


Back v. Dick, KERR & Oo., Lap. 


In the Court of Appeal on Friday the Master of the Rolls and 


Lords Justices Mathew and Cozens-Hardy concluded the hearing of 
an рза by Dick, Kerr & Oo., Ltd., from an award made under 
the Workmen's Compensation Act, by Judge Lush Wilson, K.C., 
sitting in the Exeter County Court. The company were contractors 
who had entered into a contract to take up the old tramway lines 
in certain streets in Exeter and lay down new rails for electric 
tramcars. The new rails were brought to Exeter by the London 
and South-Western Railway Co. to their Queen Street Yard, 
separated from the thoroughfare by means of a gateway. Some of 
the rails were taken from there to side depóts belonging to the 
employers, where they were stored, and the rest were, by an 
arrangement between the employers and the railway company, 
stacked and stored in the Qaeen Street Yard. The rails stored in 
the yard were taken direct from there to be laid in the streets. The 
contract contained no provision as to the place where the rails 
should bs stored. Applicant was employed by the defendants 
in the Queen Street Yard in assisting to unload rails from 
а truck, and to stack them by means of а hand-crane, 
when he was injured by the accident. 
accident the only work under the contract then commenced was 
that of taking up the old rails in the street on the Bt. David's 
station side of the Clock Tower, and about 700 yd. from the place 
where the accident happened. It was admitted that а tram- 
way wasa “railroad” within the definition of engineering work, 
but the question was whether the applicant was, at the time of the 
accident, employed “оп, in, or about engineering work.” The 
County Court judge decided in favour of the applicant, holdiog 
that the words included any portion of the selected area upon which 
the essential operations were conducted, and that the site upon 
which the rails were stacked in the yard was on, or in, or about the 
engineering work. | 

The appeal was brougbt on the ground tbat the County Оош% 
judge had misdirected himself by adopting the wrong principle. 

Mr. О. Gatteridge appeared for the applicant, and Mr. W. 
Bhakespeare for the employers. 

At the conclusion of the arguments, 

The MASTER OF THE ROLLS, in giving judgement, said that to 
come within the Act the workman must be employed on, in, or about 
the physical area where labour of a certain class was being bestowed. 
In the present case the physioal area of the engineering work which 
was actually being carried on at the time was about 700 yards from 
the scene of the accident. Unless it could be said that the railway 
yard was part of the physical area of the engineering work, the 
case did not come within the Act. In his Lordship's opinion it 
could not be said the County Court Judge had drawn the inference 
that the yard was part of the physical area, because he said that 
"although the word ‘work’ imparts definite locality as meaning 
the thing on which the labour is bestowed, I think the words ' on, 
or in, or about engineering work’ must include any portion of the 
selected area upon which the essential operations were conducted.” 
His Lordship was of opinion that it was not correct to say that any 
piece of land on which any incidenta), thougb, perhaps, essential 
work was done, was, as a matter of law, part of the pbysical area of 
the engineering work. It was through a misdirection upon that 
point that the County Court Judge arrived at the conclusion that 
the railway yard, which was 700 yards away from the place 
where actual works were being exeouted, was part of the locality 
of the engineering work. 16 was his Lordship’s opinion that the 
appeal succeeded, as there was no evidence that the place where 
the applicant was employed at the time of the accident, was on, or 
in, or about, the engineering works. 

Lords Justices Mathew and Oozens-Hardy concurred. 

The appeal was accordingly allowed. 


BUSINESS NOTES. 


Electro-Metallurgical Industries in Norway.—It is 
announced that the large new enterprise for the magnetic treatment 
of iron ore at Dunderlandsdal in Norway is approaching completion. 
The electrical power station of 6,000 н.р. is ready, and so are the 
buildings for the magnetic separating plant which have been 
erected at the mines. The plant itself will soon be finished. Тае 
preliminary work at the mines has been done, and the railway to 
the harbour is out of the builders’ hands. It is hoped that by the 
summer of the present year some 5,000 tons of ore will be treated 
every day, while the exportation for 1906 is expected to reach 
750,000 tons. Daring the first 11 months of 1904 the amonnt of 
metallic sinc exported from the factory at Hafslund, where the De 
Laval electrical process is employed, reached 1,316 tons. 


At the time of the 


The Carbide Trade.—The Société pour Ja Fabrication 
du Carbure de Calcium of Gartnellen made a net profit of 110,771 fr. 
as а result of last year's working. The Bocietà Italiana del Carburo 
made a profit of nearly two and a quarter million lire, enabling 
them to pay a dividend of 28 percent. In the Italian works the 
amount of carbide manufactured was 28,000 tons, in comparison 
with 20,000 tons during 1903. | | 


 Phenix-Belliss Sets.—The Phonix Dynamo Manu- 
facturing Co., Ltd., have placed an order for two engines for driving 
an 150.кү. dynamo with Messrs. Belliss & Morcom, Ltd. These are 
for the plant for Messrs. W. H. Miers, Leeds, to the specification of 
Messrs. Shepherd & Watney, Leods. 


Inspection Boxes for Conduit Work. — Messrs. 
Wenham & Waters, of Paragon Works, Croydon, have devised, and 
provisionally patented, an arrangement for doing away with tapped 
holes and meta) thread screws for fixing the covers of inspection 
boxes. These boxes are made with a wide flat flange, so that 
an india-rubber seating can be used for watertight work, and in 


this flange are a number of pockets filled with soft metal which will 
take an ordinary wood screw. The covers of the boxes may be 
either of metal or wood to receive switches, &.; the walls of the 
boxes are of sufficient thickness to take a thread for the conduit, 
and, owing to their shape, are self-moulding and inexpensive to pro- 
duce. A range of sizes are listed; they ате so arranged that 
any make of switch, ceiling rose, &s., may be applied to the boxes 
without special provisions being made to receive same. 


Morris-Hawkins Dynamos.— The report of the Morris 
Aiming Tube and Ammunition Co., Ltd., for 1904, says that the 
£10,000 of capital subscribed during the year was devoted to the 
erection snd equipment of a factory, on the company’s freehold land 
at Dagenham, for the Morris-Hawkins Electrical Oo., Ltd., formed 
for the manufacture of electrical dynamos and motors. The pro- 
gress already made in this new development of the business is saii 
to point to beneficial results to the parent company. | 


The Islington Electrical Exhibition.— Mr. Albert 
Gay, the borough electrical engineer of Julington, has sent us some 
further particulars regarding the exhibition which is to beheld at 
the Hornsey Road Baths from January 15th to 27th next. Every 
effort is to be made to render the show asa‘tractive as it can be made 
for the general public, not only with electrical driving, lighting and 
beating apparatus, but with entertainments, swimmiog and diving 
competitions, model yacht races, electric boats, electric fountaina and 
so forth. The catalogue will have a minimum circalation of 10,000 
copies, and advertisements for it are now being sought. Fall 
particalars as to space in the power and lighting sections, and 
regulations relating to same, can be obtained by applying to Mr. 
Gay, at 50, Eden Grove, Holloway, N. 


Apprentice Premiums: Sentence, — On Monday 
Judge Rantoul, K.C.. sentenced Sidney Fielder to six months’ 
imprisonment with hard labour, and Owen C. Fielder was bound 
over tocome up for judgement if called upon, on a charge of taking 
the son of one Esdaile as an арргегі:се to their busines of shop- 
fitters and general electricians” in Hackney and not teaching bim 
his trade. Other cases were als» mentioned in which they bad 
taken apprentices at certain premiums though no business was 
being done. 


Germany.—Under the title the Witten Akkumulatoren 
Werke Gesellschaft a new company has just been formed at Witten 
with a capital of £25,000 to manufacture accumulators. 


Imports of Foreign Electrical Machinery.— Returns 
just issued show that the imports of foreign electrical machinery 
into this country during last month attained a value of £51,064. 
This brings up the total for the four months ending with April last 
to £177,562, as against £178,924 in the corresponding four months 
of 1904. i 


Graphitic Carbon Brushes.—We learn that the Morgan 
Crucible Co., Ltd., Battersea, have lately taken up the manufacture 
of graphitic carbon brushes, 
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Browett-Lindley Engines.—The following are some of 
the more important orders booked by Messrs. Browett, Lindley and 
Oo., Ltd., Patricroft, during April:— 

From the Industrial Engineering Co., Ltd., Hyde, for the Shelton Iron and 
Steel Co., Ltd., one 150-кч. engine. 

From the Newport Corporation, one 900- KRW. steam dynamo, also one 200-kw. 
steam balancer, the dynamos being by the General Electric Oo., Ltd. 
ene 9 Bruce Peebles & Co., Ltd., for Canadian electric tramways, one 

Kw. engine. 

p Om the Severe Electric Co., Ltd., the jet condensing plant for the King’s 
ynn ration. 
From Messrs. J. Birch & Co., London, for mill lighting in India, one 50-xw. 
set, including dynamo by Messrs. J. P. Hall & Co., Ltd. 
From Messrs, Witting, Eborall & Co., for mill lighting in India, one 50-kw. 


e. 
n the British Thomson-Houston Co., Ltd., for the Hoylake U.D.C. 
Electricity Works, one 250-k w, engine. 
From Messrs. J. Н. Holmes & Co., for Messrs. Brookes & Doxey, Ltd., а 
tandem compound engine. 
From Ње Fernharst Spinning Co., Ltd., Oldham, one 1, 400-1. H. r. three-orank 
кее on vertical “ Corliss engine, for driving their mill by ropes. 

m the Plicenix D o Manufacturing Co., Ltd., one 800-xw. engine, for 
the Keighley Corporation; one 85-kw. engine for evupling to a three-phase 
generator, for a large Bradford mill; algo an engine for coupling to a dynamo, 
for the West Riding County Council. : 


Catalogues and Lists.—Messrs. Ernest F. Moy, 
Ітр., Camden Town. New list (No. 36), describing Moy and 
Bastie’s return current circait- ers (single-pole) for continuous 
current circuits up to 600 volts. 

Tum ELxcrBiCAL Oo, Lro., London, W.O. A number of new 
publications have come to hand from this company. No. 149 
describes their twinkling socket for advertising signs; No. 150 
illustrates and particularises the electrically-driven winding engine 
at No. 2 Preussen Pit; No. 151 gives a few figures showing how 
to make electric light cheaper than incandescent gas," the course 
recommended being the use of Nernst lamps; Nos. 154, 156 and 
157 give half-tone views, bat no particulars, of three 75-Kw. con- 
tinuous current, generators driven by gas engines at Limerick 

oration Electricity Works, also 240-xw. synchronous motor- 
generators and 720-K w. three-phase alternators supplied for Sun- 
derland Corporation. 
. Mr. M. Ввкок, 6, Henrietta Street, W.C. Price list of dry cells, 
carbon bag cells, pocket lamp batteries, &c. 
' Messrs. Ботневнам & Sons, Coventry. Trade price list of 
lubricators, oil caps, grease cups, &c., for machinery, cycles and 
motot-cars. 

Тни C. W. Hurt Co, New York. Catalogue No. 055, detailing 
their coal-handling machinery for power stations, boiler-rooms, 
manufactories, &c. Numerous interesting illustrations appear. 

OALLENDER'S CABLE AND Сонвтвостон Co. Lrp.—The new 
catalogue of cables just issued by this company must have involved 
an enormous amount of labour in its production, for it con- 
tains coloured diagrams and specifications and tabulated details 
of Callender cables of all descriptions. The various classes are :— 
Single conductor concentric and twin cables for low and medium 
. working pressures (up to 660 volts); concentric cables for high 
pressures (up to 2,200 volts); triple-concentric, also three-core and 
three-phase for low and medium pressures; three cables for 
extra high tension. In each of these sections there are various 
sub-sections according to the sheathing, armouring, and so on, used. 
A most excellent arrangement consists in the use of coloured diagrams 
of cable sections, one of which appears on each alternate page facing 
the specification and tabulated matter which relates toit. Anindex 
to all of the colours used is given early in the book showing the 
diffe.ent materials and metals represented by them, such as copper, 
bitumen, fibre or paper, lead, yarn, steel, bitumen tapes, braid and 
filling-in material. Та the tabulated data there are stated the 
sectional areas of conductors, thicknesses of dielectrics and lead, 
overall diameters, code words, and prices per 1,000 yd. 
Farther on in the book there is a series of feeder curves 
which are intended to give a ready means of arriving at a suitable 
area of copper conductors for most ordinary cases of sapply feeders, 
those mentioned being for single conductor tramways, two-wire, 
` three-wire, and three-wire three-phase feeders, Much matter of 
value is brought together in the general information section, and 
mention must also be made of the tables of weights, resistances, 
&., of copper conductors, British standard tables, comparison of 
different wire gauges, and insulation and pressure teats. The work 
is an excellent one, and many electrical engineers will keep it handy 
for frequent reference. 

СтноїїнАтї ELzCTARICAL Тоог, Со. (U. S.A.). List describing 
direct current portable drills and an electrical grinder. 

Mrassns. WEBsTER & Bennett, Atlas Works, Coventry. A 
very fine catalogue (95 pp. art paper) of modern machine tools, 
including boring and turning mills, multiple drilling, profiling and 
milling machines, also turret, screw-cutting, and brass-finishere’ 
lathes. The half tone illustrations, which are numerous, are of a 
very high class. The catalogue ought to be in the possession of tool- 
buyers and tool-users. 

British THomson-Hovuston Co, LTD., Rugby. Pamphlet No. 
180 describing the B.T.H. Meridian lamp, and its advantages, and 
giving certain illuminating data. 

Mrssns. J. О. уєш, & Co, LTD., 55, Victoria Street, B.W. 
Catalogue of motor-car accessories made in Patrich’s metal, brass, 
and nickel. Charging boards, ignition devices, electric measuring 
instruments, contact breakers, &c., are shown and priced. 


The Building Trades Exhibition.— The exhibition of 
the building trades, which was held at the Agricultural Hall, 
Islington, from April 27th to May 6th, was a large one, and very 
representative of the many branches of the industry. Among 
the exhibits there were many machine tools in operation. A number 


of firms connected with the electrical industry took space; amongst ` 
them we noted the Armorduct Manufacturing Co., Ltd., who made 
a good display of their Armorduct" conduits and fittings, wires, 
electric lighting fittings, &c. The company also exhibited а new 
electric three-speed band drill, and their stand was illuminated by 
four flame arc lamps, both of which new lines have been taken up 
recently by them.  Prominently shown was a list of the large 
contracts which have been carried out with Armorduct "; these in» 
clude:—Tbe London Coliseum ; Waldorf Theatre, London; Olympia, 
Liverpool; L. C. O0. Tramway Car-Sheds; Haymarket Theatre, 
London; Hippodrome, Manchester; York City Asylum; Wigan 
Corporation Public Baths; the Manchester Ship Canal New Transit 
Sheds, Manchester; and Withington Workhouse, Manchester. 
The amount of conduit that has been used in these installations, 
exceeds over half а million feet. 

Messrs Joseph Richmond & Oo., Ltd. had a model of a 
“и Richmond-Carey patent automatic electric lift in operation, and 
showed other electric hoists, &c. Anpther excellent display of lifts 
and lift gears was that shown by Mesira. R. Waygood & Oo., Ltd. 
Messrs. Crossley Bros., Ltd., had several of their well-known engines 
installed on their stand, one driving a small generator, and lighting 
theirexhibit. One of theirspecial high-speed electric lighting engines 
(oil) was also in operation. A Harman ” electric hoist, fitted with 
a S-H.P. semi-enclosed motor, was shown by Messrs. B. Harman 
and Oo. s 

Messrs. Heenan & Froude, the Horsfall Destructor Co., Messrs. 
Hughes & Stirling, and Messrs. Meldrum Bros., all took space for the 
purpose of exhibiting their various patents for the destruction 
of town refuse. Messrs. H. F. Joel & Co. made quite a large 
show with their Zone motors and dynamos. Another exbibit was 
that of Messrs. В. W. Blackwell & Co., Ltd., with the Ruberoid " 
tubes, N &c. Mesers. Bilbie, Hobson & Oo., and the 
National Gas Engine Oo., Ltd., also had some of their gas engines 
on view. Messrs. Babcook & Wilcox, Ltd.; Messrs. G. M. Callender 
and Co., Ltd. (bitumen sheeting, &с.); the J. Keith & Blackman 
Co., Ltd.; Mr. Arthur Koppel; Messrs. J. Defries & Bons, Ltd. ; 
Mears. Matthews & Yates, Ltd.; and the Medway Safety Lift Oo. 
were also represented. 

Kay EnmciszRRING ExnHIBITIOW.— Ап interesting exhibition of 
electrical and other machinery and apparatus was held in the 
Key Engineering Oo.’s showrooms, Manchester, last week. The 
demonstration was very well attended; there were more than 400 
visitors, most of whom were electrical men. 

There was a good show of high tension switchgear manufactured 
under the Cowan-Andrews patents, and amongst other items there 
was in operation a high tension oil-break, mechanically operated 
switch panel with discriminating cut-out and current direction 
indicator, also an Andrews’ patent reverse-current circuit-breaker. 
This circuit-breaker isan exceedingly well designed piece of switch- 
board apparatus, which operates with a small reverse current. 
There was also a model of remote control switchgear, time limit 
relay and regulating transformer, and other apparatus. 

The fibre conduit is-quite a new thing in conduit for cable laying 
in this country, though it has been used in the Stats for nearly 10 
years. It is composed of a mixture of wood fibre, bitumen and 
paraffin wax, and when laid in concrete is exceedingly strong. It 
can also be laid direct in the ground. It is very light and easily 
laid, and is supplied with either screwed or socket joints. It is un- 
affected by heat or acid, so that when the mains become warm, they 
do not fasten on to the conduit and turn the system into a solid 
one, as.isthe case with some draw-in systems. Thirty-four miles 
of this conduit is being laid down by the Manchester Corporation at 
the present time. The advantages claimed for it are low oost, 
excellent mechanical protection, high insulation, and consequent 
freedom from electrolytic troubles, also small percentage of break- 
ages, and the cable can at any time be drawn out, however long it 
has been laid. It was fully described in our issue of November 
25tb, 1904. j 

The Carbone Arc Lamp is an excellent lamp, giving an exceed- 
ingly steady light without casting shadows, and clgims to give 40 
per cent. more light than the ordinary type of arc lamp. The 
carbons are inclined at 120°to each other, and the voltage across 
the aro is 85, the current consumption being 11 amperes. Two 
lamps burn very steadily in series on a 200-volt circuit. | 

Messrs. Elliott Bros. had a good show of their well-known 
recording and other instruments. They are now putting instru- 
ments on the market which are interchangeable in every detail, and 
parts of which can be replaced from stock without the instrument 
having to be recalibrated, 

Mesars. Reavell & Co. exhibited one of their electrically-driven 
air compressors, The compressor is double-ended, with the motor in 
the centre, all coupled direct on the motor shaft. Each compressor 
has four cylinders, which are connected on one crank-pin. Thecrank 
of one compressor is set at 45" with the other, giving 8 pulsations 
per revolution. 

The Delafon Batteries Co, had a good selection of their different 
types of “Delafon Primary Battery,” which is largely used in 
France for electric bell and telephone work. A battery was shown 
in operation working a high tension sparking coil for motor- 
car use, One of the most important features of the Delafon 
battery is that the electrolyte retains its humidity until the other 
part of the battery is practically done. Other exhibita incladed 
a "Harris" combined chemical and mechanical feed water filter, 
pneumatic tools, photographs of installations, &c. 


Book Notices.—We have received a copy of the second 
number of Electrics, the new organ of the South Wales Electric 
Power Distribution Oo., Ltd. The matter in this issue deals very 
largely with electric colliery installations and describes some of the 
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work of this character recently carried out in the company's area. As 
the chairman of the company announced at ite recent meeting, the 
Bouth Wales colliery managers are now adopting electricity in a 
very enterprising spirit. Mr. R. J. Wallis-Jones has an interesting 
and fully illustrated article particularising the Thomson electric 
welding process. Other topics touched upon are overhead trans- 
mission, colliery cables, and the progress that is being made at the 
various generating and sub-stations in the district supplied by the 
company. Electrics is a very creditable production. - А 

Die Anwendung der Elektrizitäts far Miliürische Zwecke. By 
Dr. Friedrich Wächter. A. Hartleben, Vienna. 3 M. This is a revised 
edition of а book originally published over 20 years ago, and it has 
naturally required to be practically completely re-written. It is 
more especially intended for the non-technical reader who wishes to 
obtain а general knowledge of the applications of electricity to 
military purposes, without requiring а detailed description of the 
apparatus and processes employed, from a strictly electrical point 
of view. In order to make the sucoeeding descriptions intelligible, 
the book commences with a short chapter on the general charac- 
teristics of electricity ; then follow chapters on military telegraphy 
and telephony, ignition apparatus, electrical time measurement and 
electric lighting for military purposes. Hach chapter combines 
an illustrated description of the better known pieces of apparatus, 
with an explanation of the purposes for which they are designed, and 
in this way the book gives a useful general account of the subject ina 
readable and popular manner. 

Project for the Panama Canal, By Lindon W. Bates, 111, 
Broadway, New York. This brochure describes a project which, 
we understand, is now under consideration at Washington. Mr. 
Bates, in detailing his scheme, refers to the supply of lighting and 
power as follows:—" Electric power can r y be provided for 
the service of the сапа], for its terminal cities, for its public 
utilities and industries, Pilots, however, responsible for the safe 
transit of vessels at night, will vastly prefer the system of placing а 
large searchlight on the stem of the ship 20 ft. below their tions 
on the bridge, to any system of canal lighting which only blinds 
their vision. During the construction period the writer does not 
advocate the use of electric power except for light and in shopa. 
: It will take too long to install such а system, and few, if any, laud- 
excavating machines are yet throngh the experimental stage in 
trying to use electric motors as prime movers. Likewise he takes 
empbatic exception to the use of coal. In these tropics, coal burning 
i bord too many labourers—men to unload vessels, to load and 

oad and transport cars, or barges, to load and unload wagons, to 
. fire boilers, and to remove ashes. Instead, the writer proposes to 
install ап oil-pipe line from Colon to Panama with tanks and 
pumping stations, with branches to Alhajuela and to all points 
where fuel will be necessary." 

" An Inquiry into and an Explanation of Decimal Coinage and 
the Metric Syatem of Weights and Measures.” By Edwyn Anthony 
Second edition. London: Geo. Routledge & Sons, Ltd. 2s, 6d. 

“British Standard Pipe Threads for Iron or Steel Pipes and 
Tubes." No. 21. Report iesued by the Engineering Stan s Com- 
mittee; and “ British Standard Screw Threads,” No. 20. Interim 
Report issued by the Engineering Standards Committee. London: 
Orosby Lockwood & Bon. 21. 6d. net each. 

The Physical Review, Vol, XX., No. 5. Мау, 1905. New York 
and London: The Macmillan Co. 

We have received from the British South Africa Oo., 2, London 
Wall Buildings, E.C., a publication entitled Southern Rhodesia: 
Information for Bettlers.” It is full of matter, maps and photo- 
graphic views, which should be of interest and value to those who, 
by inclination or necessity, aspire to settle in this very promising 
British Oolony. 


For Sale.—Messra. Leopold Farmer & Sons will, on 
Jane 14th, sell some waterside premises, suitable for manufacturing 
purposes by auction. Aldershot U D.C. has 24 Watson penny 
prepayment meters for sale. See particulars among our advertise- 
mente to-day. 


Trade Announcements.—Mr. C. R. Heap, of 47, 
Victoria Street, 8.W., has been appointed sole agent for London 
and 11 adjacent counties for the direct and alternating-current 
motors and dynamos and starting switches manufactured by Messrs. 
Hodgson Wright & Wood, of Halifax. 

Mesers. Spurr, Inman & Co., Ltd., of Wakefield, have appointed 
Messrs. Umney & Peckett, of 46, King William Street, Е.О, as 
agents for London and district for the sale of their boilers. 


Liquidation.—A meeting of the Electrical Machinery 
Developments Co., Ltd., is to be held ор Wednesday, June 7th, at 
151, Cannon Street, E. O., to hear an account of the windinglup, from 
the liquidator (Mr. F. W. Lowther). 


Meter-Reader's Sentence.—At Bow Street, Harry 
Martin, formerly in the employment of the Metropolitan Electric 
Supply Co. as а meter reader, has been sentenced to three months 
hard labour for baing found on enclosed premises, supposed for the 
purpose of committing а felony. Prisoner left the service of the 
company in 1903, and aince then there had been six complaints of 
the loss of articles from houses and flats after he had called there 
to inspect the meters, bat, says the Times, no one would attend the 
Oourt to prosecute him. 


New Mining Regulations.—Considerable discussion has 
been aroused by the stipulations contained in the new rules for the 
uso of electricity in mines, which call for the installation of leakage 
indicators on the mains. The requirements are difficult to meet. 
We are informed, however, that Messrs. Everett, be & Qo. 
are in a position to supply instruments which satisfy the conditions 
specified, for both p.c. and A. O. circuits, 


Emsea Motor Starter.—This motor starter was 
described in connection with our notice of the Holborn and 
Finsbury Electrical Exhibition (p. 523), where, we believe, it was 
exhibited for the firet time. The arrangement is such that the no- 
load and over-load releases (if the latter is used), control the move- 
roent of the switch-arm during the operation of switching on; no 
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movement of the switch-arm taking place until the motor fields are 
excited. The overload release protects the motor from excess 
current rise, due to starting up too rapidly, and in combination with 
the resistances, ensures that current rises shall not exceed 10 
ampere steps up to 50 per cent. overload, thus rendering unnecessary 
the use of separate slow motion gears. A separate mechanical 


release trigger is provided for switching off, and the construction of 
the switch throughout, and its operation, are such as to commend it 
to all motor users. Figs. 1 and 2 illustrate the switch combined 
with Atkinson’s patent adjustable time lag overload release, with 
the switch case open and closed respectively. Messrs. Monté- 
Callow & Oo, of 6, Ludgate Broadway, Б.О, are the manu- 
facturers. 


Electric Coal-Cutting.—The Yorkshire branch of the 
National Association of Oolliery Managers held a meeting at Wake- 
field on Saturday afternoon last, at the Diamond Ooal-Outter Оо.'в 
works. The two-phase motor equipments in the machine and 
erecting shops were inspected, also various types of disk and long- 
wall electric machines, and other electrical apparatus in progress. 


A working model of the Blackett patent underground conveyor 


system was also on view. 


The Transvaal.—There was a large inorease in the 
imports of electric wire, cables and fittings, into the Transvaal 
during January last, the returns just to hand showing a value of 
£20,000 as compared with only £9,000 in the first month of 1904. 
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Engine Contraets.— Messers. W. Sisson & Co., Ltd., of 
eee bave lately booked the following contracts for Bisson " 
engines :— 


One each 65 and 35.в.н.р., for South Afrioa, per Mr. A. Moir. 

One each 273 and 60-в.н.р., for the General Electric Co., Ltd,, Witton. 
с Jour 19-в.н.р. single-cylinder engines, for Messrs. Wm. Harvie & Co., Ltd., 

asgow. 

One 870-в.н.р. compound engine, from the Phenix Dynamo Manufacturing 
Oo, UN. ter. direct-coupling to a 600-kw. generator, for the Gloucester Elec- 

or 

One electric light plant (per Mr. Burra for Mr. J. West), comprising one 
23-в.н.р. single-cylinder engine, dynamo and direot - tube boiler, with all 
accessories, forming complete installation. 

Two 10-в.н.Р. single-oylinder engines, for the Sunderland Forge and Engineer- 
ing Co., Ltd., Sunderland, for direct-coupling to ч Pallion '' dynamos. 

One 40-в.н.р. and one 8-B. H. r. single-cylinder engines, for the Indig-rabber, 
Gutta-percha and T.W. Co., Ltd., Silvertown. | 


LIGHTING AND POWER NOTES. 


Afriean Notes.—Ponr ELIZABETH. — The Т.С. has 
accepted Messrs. Wills & Davey's tender of £8,935 for the 
erection of a power station in connection with the electric 
lighting scheme, subject to satisfactory sureties for the fulfillment of 
the contract. 

CAPE Goveaymext BRarLWAYS.—The report for the half-year, 
1904, shows an expenditure of £6,215 on “ electrical gear.” 

Butawayo.—The report of the Bulawayo Waterworks Oo. 
Ltd., for the year ended 1904, states that receipts from the sale 
of electfic light showed а decrease of £3,130. t reductions 
in railway rates have enabled coal to be used instead of wood as 
hitherto, and consequently a substantial reduction in the cost of 
fuel may be anticipated for the current year. The number of units 
sold amounted to 185,348, as compared with 201,725 in the previous 

ear,and the number of consumers has decreased from 549 in 
mber, 1903, to 515 in December, 1904. It is, however, hoped 
that this reduction is but temporary, and tbat the improved signs 
P MARS revival will have its effect upon this branch of local 

EcvPr.—The electric light is to be installed on the new first- 
class bogie carriages which are to be supplied for use at Helonau. 


Burnley.—The T.C. bas decided to borrow the necessary 
money to cover the cost of an additional 500-kw. steam dynamo, to 
be erected at the electricity works. 


Burton-on-Trent.—On May 4tb, a L.G.B. inquiry into 
the application of the T.C. for а loan of £16,165 for electric lighting 
purposes, and to replace £6,000 excess expenditure incurred for 
electric ligbting, was held, aud there was no opposition. 


Bury.—The net profits of the electricity underteking 
of the Bury Corporation, for the psst year, reached the sum of 
£2,931. The Council has not yet decided how the money shall be 
appropriated. ЖЕ 


Canterbury.—At the meeting of the Т.О. on May 8rd, 


it was reported that the net profit for the year on the electric 
lighting undertaking amounted to £205. 


Cefn Mawr.—The P.C. has decided to ask the 
Llangollen E.L. Oo.'s terms for supplying energy for public lighting. 


Cleethorpes.—The U.D.C. has received from the L.G.B., 
sanction to raise a loan of £17,200 for the purchase of the generating 
station belonging to the Tramways Co. 


Colchester.—Thbe revenue of the electric light and 
power department of the Town Council (which is in ite sixth 
year of working) has just been returned at £11,433; the working 
expenses of the year were £5,671, leaving a gross profit of £5,762. 
Out of this balance, £1,582 was paid for interest on loans, £1,694 for 
redemption of loans, and £53 was written off the pre-payment 
installation account. The net surplus for the year was accordingly 
£2,433. Private consumers took during the past year 426,229 units, 
which yielded £7,786, or an average of 4'36d. per unit. Public 
lamps took 87,373 units, which yielded £781, or an average of 2:394. 
per unit. Tramway sales amounted to 286,205 units, yielding 
£2,266; the average price charged for this supply was 1:88d. per 
unit. Of the £2,433 representing the profit of 1904-5, £1,000 is 


proposed to be applied in reduction of rates, the final balance of. 


TE being carried to the reserve fund, which will then amount to 
£2,132. 

The T.O. has received sanction to borrow £3,495 for electricity 
purposes. 

The charges for energy have been reduced as follows:—General 
consumers, from 5d. per unit, to 44d., less 5 per cent. for prompt 
payment; consumers guaranteeing to take over 5,500 units per 
annum, 4d. per unit, less 5 per cent.; street lighting, 24d. per unit, 
for the first 5,000, 2d. for the second 50,000, and 1jd. beyond; 
кайтык lgd. per unit. The War Office will be supplied at 4d. 
per unit. 


Continental Notes.—Srain.—A concession has been 
granted for the erection of a water power plant at San Miguel on 
the River Tiron, for supplying electrical energy for lighting and 
power in the district. 


Itaty.—An order has been applied for to put down water 
turbo-generating plant on the River Lira at Isola del Lira,“ for eleo- 
tric lighting and power purposes. А 

А company, entitled Rocieta per l'Iluminasione Elettrica 
Taranto, is about to erect an electricity works at Taranto at а cost 
of £8,000, for the lighting of the town. 

GznxAxY.—The A. E. G., Berlin, has secured the contract for the 
erection of an electricity works at Badorf. 


Durham County.—The B. of T. has informed the 
С.С. that it has granted a prov. order to the Houghton-le-Bpring 
and District E.L. Oo. This action on the part of the Board seems 
to have somewhat disturbed the County Council Ata meeting on 
the Srd inst. the Electricity Supply Committee reported that it 
appeared reasonable to assume that while the О.О. were endeavour- 
ing to develop & county scheme, it was the obvious duty of the 
B. of T. not to transfer the evolution of such an unde by 
handing over monopolies to private companies for a number of years. 
The question of promoting a Bill in Parliament for the scheme was 
adjourned until the next Council meeting. 

e County of Durbam Electrical Power Distribution Co. has 
given notice to its consumers that from Joly 1% prox. substantial 
reductions will be made in the charges for energy, as follows :— 
From 7d. and 244., one hour maximum demand, to 32d. P unit ; 
flat rate, less 5 per cent., for lighting, and from 4d. and 1jd. to 14. 
per unit, less 5 per cent, for power. The pressure of supply is 
also to be increased from 230 volts to 240 volta. 

These reductions will, for the present, take effect only in Gates- 
head, Jarrow and Durham. | ; 


Eastbourne.—The opposition of the gas company, to the 
order being applied for by the T.O. to enable the Oorporation to 
supply energy to Willingdon, has been withdrawn. 


East Molesey.—Plans forwarded by the Twickenham 
and Teddington Electric Supply Oo. for the laying of cables in 20 
roads have been approved by the D.O., subject to the work being. 
completed within three months from the date of ite commence- 
ment. | 


Frome.—The L.G.B. has forwarded to the U.D.C., 
sanction to borrow £6,900 for electricity purposes, and £230 for the 
erection of additional public lamps. | 


* Glasgow.—A memorial has been submitted to counsel 
atking their opinion as to the liability of an engineering firm in the 
city for damage done to several streets by the passage over them of 
exceptionally heavy boilers. | 


Godalming.—A difficulty has arisen with respect to the 
area supplied by the local electrio lighting company. At the 
m of the T.C. on May 2nd, it was reported that the company 
bad laid mains outside the area prescribed by the prov. order, and 
Was uin tun energy outside the area. The company wrote 
exp g that it was supplying а few consumers in the area of the 
Guildford Electricity Supply Co., with the consent of the latter, 
who were unable to give the supply owing to the great distanoe 
from the works at Guildford. The town clerk said the best thing 
to do was for the company to obtain an extension of the prov. order 
во ав to include ín the area of supply the district mentioned. The 
matter was eventually referred to the Lighting Committee. 


Horsham.—The U.D.C. has received from the L.G.B. 
permission to borrow £4,820 for E.L. purposes. 


Jedburgh.—The lighting of the streets by electricity 
was inaugurated on tbe 4th inst. Messrs. Crompton & Со. ate the 
contractors. 


London.—SouTHWARE.—We regret that the last para- 
graph in our note last week, which stated that the Lighting Oom- 
mittee had decided to engage Prof. Kennedy to report upon exten- 
sions was, through a printers’ error, inserted under Southwark; the 
Committee referred to was that of the Islington B.C. 

IsrrxGTON.—On the 5th inst. the B.O. adopted its B.L. Com- 
mittee's recommendation to engage Prof. Kennedy to report upon 
the scbeme to expend £15,500 upon extensions of the plant. There 
was some opposition to this suggestion at the meeting, and an 
amendment was proposed to the effect, that an expert be d 
to report upon the present state of the undertaking as а whole, but 
this was negatived by 35 votes to 22. A letter was read from the 
L. O. O. complaining of the high rate, 5d. per unit, charged for asin 
supplied to board schools. Other local authorities and public 
companies only charged 3d., 34d. and 4d. The letter was referred 
to the Committee. 

Crry.—In regard to the Corporation’s decision to substitute gas 
for electricity for street lighting in certain parts of the Oity, Mr. 
Morton, the Chairman of the Streets Committee, on the 4th inst. 
stated that the present proposals were merely experimental, and 
that nothing further would be done iu the way of superseding 
electricity until a year or two, when the citizens would have had 
experience of the high-power gas lamps. 

WaNDSWORTH.—An agreement has been come to between the 
B.C. and the County of London Electric Supply Co, with regard to 
the company’s Bill now before Parliament. Clauses are to be 
i for the protection of the Council with refetence to the 
buildings to be erected on land abutting upon Bell Lane Creek. 

Ювртғовр.—– Оп Tuesday, at tbe meeting of the B.O., an 
offer from the London Blectric Supply Corporation to erect a 
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trial aro lamp, free of cost, and to remove it if required, was 
accepted. | 

Tam Mrrnororrrax Arma.—On the 19th inst. a conference, 
convened by the Metropolitan Paving Oommittee, of representatives 
of the City of London Corporation and the Metropolitan Borough 
Councils will be held to consider the inconvenience caused by street 
disturbances made by electric light and other public companies, 
and to formulate a scheme to give further power to local authorities 
for the protection of traders and the public generally. 


Londonderry.—On the recommendation of its electrical 
engineer, Mr. R. V. Macrory, the Corporation has resolved to reduce 
the price of energy to consumers from 7d. and 24. to 6d. and 2d. on 
the maximum demand system for lighting, and from a flat rate of 2d. 
to 2d. per unit for the first 500 units per quarter and 13d. after, for 
power. 

Macclesfield.—The T.C. has resolved to engage Mr. 
J. H. Woodward to act as consulting electrical engineer to the 
Council, subjeot to terms being arranged. 


Middlesbrough.—The E.L. Committee of the T.C. 
reports that as a result of the last year's working of the E.L. under- 
taking, there was a net balauce of £504, which is to be placed to the 
reserve account, 


Middleton.—The Electricity Committee reports to the 
T.C. that the profit on the electrical undertaking, after allowing for 
financial charges, amounts to £759. 


Nantwich.—The B. of T. has asked the U.D.C. what 
prospects there ате of the Council giving effect t» the electric 
lighting order, in the event of the Board deferring for a further 
period the question of revoking the order. 


Nelson,—The T.C. on May 3rd reduced the prices of 
energy as under :—For lighting, up to 1,000 units per aunum, 4d. 
per unit; 3,000, 32d.; 5,000, 34d.; 8,000, 33d.; over 8,000, 3d. 
Motive power: first hour, 24d. per unit, afterwards 134. 


Newport (Mon.).—Application is to be made by the 
T.C. to the B. of T. at the suggestion of the D. d. B. for sanction to 
borrow £2,500, being part of a loan of £12,500, required for pur- 
poses of electricity supply, application to borrow which was made to 
the L.G.B. in March last. 


Portsmouth.—The L.G.B. held an inquiry on Tuesday ` 


into an application of the T.O. for sanction to borrow £8,000 for 
extensions at the Electric Light Works, including a chimney shaft, 
water softening and pumpiug plavt. There was no opposition. 


. Ralford.—On May 3rd the T.C. decided to reduce the 
price of energy for power purposes to 144. per unit for the first 
1,000 unite per quarter, and 1d. per unit beyond. By this means it is 
hoped to considerably increase the day load. 


South America.—Santos.—At the meeting of the City of 
Santos Developments Co. on 27th ult., Mr. D. M. Fox, M. I. O. E., who 
presided, said that the purchase of the tramways and electrical under 
taking wascompleted ou Feb. 21st, 1904, and it had been worked by the 
company for 10 months. The tramways showed, on the whole, good 
results, but the passeoger traffic would have been larger but for the 
excessive rainfall (120 in. during the year) The electric lighting 
had hardly come np to expectations as yet; but this was mainly 
due to the fact that, under the advice of the company's consulting 
electrical engineers ( Messrs. Mordey & Dawbarn), it had been decided 
to alter the whole system from the existing pressures of 2,000 
volts and 110 volts to 3,000 and 220 volts respectively. 
It was also, on the same advice, decided to generate with gas 
engines and producer gas, as being much more economical than 
steam. The new plant, consisting of three 150-Kw. alternators, 
driven by Westinghouse gas engines with producer gas, was now on 
order, and it was hoped thet its erection would be completed during 
the next four months. Оа December 31st last there were 1,284 
incandescent lamps of 16-c.P. in use for private consumers, The 
number of street lamps in the two Avenidas was 193. The electric 
lighting was at present confined—with the exception of a few lamps 
to some private consumers in the city—to the suburbs and th» area 
outside that at present supplied by gas. It was anticipated that 
an additional 180 electric street lamps would be required in the 
neat future. The introduction of ventilating fans in offices and 
dwelling houses in the city should prove a source of considerable 
revenue, especially during the summer months, when the climate 
of a land-locked place like Santos was rather oppressive. It was 
equally certain that there would Ъз some demand for power pur- 
poses for coffee-cleaning machinery and small motors for various 
purposes. With only one of the three 150-kw. sets of plant at work, 
it was estimated that a net revenue of at least £2,500 per annum would 
be obtained. The estimated cost of the new electrical generating 
plant, buildings, cables, transformers and meters should not exceed 
£45 000. ; 

An electricity supply is expected to be in operation in Tucuman 
by the end of August next. 

The Andine Railway Co. intends lightiog its station aud shops at 
Rio Caarto by electricity, and Messrs. Evans, Thornton & Co. have 
secured the order for the plant, which includes a Balliss engine of 
32 H.P. 

Ths Chivil:»y Municipality and Messrs. Traut & Soldani hava 
com? to terms in regari to the pudlic and private lighting of the 
city. Таз outpit of the station at the start is to b» 189 Kw, 
Merta. Bitton, Casini & Оэ. will carry out the constra:tion 
work, —Review of the River Plate. 


Steel Works.—The new electrical installation at the 
Wolsingham Steel Works is now in operation, the contractors being 
Messrs. Bruce Peebles & Oo. Messrs. W. H. Allen, Son & Co. 
supplied the engines. There are some 13 motors, ranging from 5 to 
75 н.р, each, aud a large number of are and incandescent lamps 
are installed. А 


Stockport.—The Gas and Electricity Committee has 
decided on the following hira charges for the use of motors:—For 
outside use and temporary use, 20 per cant. on the total cost; for 
inside use, 15 per cent. on the total cost, per annum. 


Swindon.—A discussion took place at the meeting of the 
T.C. on May 2nd relative to the acceptance of tenders for free- wiring 
of consumers’ premises for the ensuing year. It was recommended 
that the tenders of Messrs. Hutton Bros., Mr. L. Howell, Messrs. 
Edwafds,Bays and Ryo, and Mr. 8. Ferris should be accepted. 16 
transpired that, although the whole of the tenderers’ prices were 
alike, one of the firms mentioned originally sent in the lowest 
tender, but subsequently ddmitted that he bad cut the price too 
fine for best niateríal and workmanship. The Committee, thereupon, 
instructed the electrical engineer to decide the límit at which the 
work could be done, and that was the basis upon which the tenders 
were accepted, one tender being increased in price and the others 
lowered to the engiueer's standard. Ultimately the question was 
referred back to the Committee. 


Wellingborough.—The U.D.C. has signed a petition 
in favour of the Bill being promoted by the local Tramways and 
Blectric Lighting Co. 


Winchester.—The mayor last week opened an electrical 
exhibition organised by the Winchester E.L. & P. Oo., and we gather 
that it has proved an attraction to the local residente. 


Wolverhampton. — The Electricity Committee has 
decided to extend the lighting maius at a cost of £600. 


TRAMWAY AND RAILWAY NOTES. 


Aston.—The T.C. has resolved that, subject to formal 
approval by the Tramway Co. of the plans, specifications and con- 
ditions for the reconstruction of the tramways iu High Street and 
Losells Road, Witton, Wheeler Street and Birchfield, the tender of 
Mr. George Trentham for the execution of the work at the price of 
£46,294 10s. 5d. be accepted. 


Barrow-in-Furness.—The borough electrical engineer 
has designed a piece of apparatus for catting off the supply immedi- 
ately any overhead trolley wire breaks, and the British Electric 
Traction Co. has practically decided to adopt it on the Barrow 
tram ways. 


Bexley.—The U.D.C. has resolved that application be 
made to the B. of T. for power to borrow а further sum of £5,000 
for tramway purposes, and also to the L.G.B. for sanction to borrow 
£1,000 for purposes of electric lighting. 


Bolton.—The small profit realised by the Corporation 
tramways during the past year gave occasion for some expressions 
of dissatisfaction at the last meeting of the T.C. The Ohairman of 
the Tramways Committee, Mr. Alderman Miles, explained the 
position of the undertaking. The gross profit, be said, amounted 
to £40,564. But the interest on capital, sinking fund, repayment of 
mortgages and depreciation accounts were so heavy tbatthe £40,000 
was swallowed up except а small balance of £941. The working 
cost of the system was not excessive. The Committee had no control 
over the stauding charges. 


Bournemouth.— The Corporation tramway accounts for 
the past year's working show that the total income amounted to 
£56,323, aud the working expenses to £33,592. After dedacting 
capital charges, &c., there wasa net balance of £5,201. The number 
of passengers carried was over 10 millions. 

The T.O. has received from the B. of T. sanction to borrow 
£20,000 for tramway purposes. 


Burnley.—The report of the tramway undertaking for 
the past year shows а gross profit of £13,433, and a net profit of 
£1,096, which goes to the reserve fund, increasing it to £7,841. 


Bury.— At the last meeting of the Council the Parlia- 
mentary Committee was instructed to seek the necessary power 
to extend the lines to the Bolton boundary and also to join the Bary 
aud Radcliffe lines. | 


Continental КМоїев.—СЕкмАкү,—Тһе report of the 
Berlin Elevited and Underground Electric Railway Co. for the 
past year shows that the under‘aking has made slight progress, 
although it is improbable that апу considerable development will 
take place until the proposed extensions hav» been carried ont. 
Th» negotiations with th» local authorities and others iaterested 
in ths extension: proceed very slowly and hampsr the noder- 
taking. Toe number of passengers carried was 32,600,000 in 1904, 
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as compsred with 29,500,000 in the previous year. The net profits 
amounted to £66,822, as against £57,523 in 1903, and it is proposed 
to pay a dividend at the rate of 4 per cent., as against 3j per cent. 


in 1903. 

BPAIN.—AÀ company hss just been formed in Brussels with a 
capital of £120,000, to be known a La Société des Tramways 
Electriques de Murcie. The Iberica Thomson Houston Co. and 
the Trust Franco-Belge de Tramways et d'Blectricité are interested 


in the new undertaking. 
Iraty.—A project to construct an electric tramway from Rome 


to Civita-Castellana is at present under consideration. 
Brtarom.—The balance-sheet of La Société des Tramways Elec- 


trique de Gand, Ghent, for the last financial year shows a loss of 
£12,644. i 


Dewsbury.—The T.C. has received from the B. of T. 
sanction to borrow £54,475 for the purchase of the Spen Valley 


Light Railways undertaking in the town. 


East Ham.—The Tramways Committee bas agreed to the 
following terms of the Barkiog Council for the leasing of its 
lines:—(1) That the charge for energy consumed be the same as 
for East Ham; (2) that if the cha-ge per unit be reduced at any 
time from 175d. to 15d., the payment to Barking above the 
minimum of 83,000 car-miles per annum be at the rate of 23d. per 
car-mile. The only point which remains to be settled is the length 


of the lease. 


Erith,—The U.D.C. has decided to appoint a tramways 
manager, who sbal] be entirely responsible for the mansgement 
and working of the system, at a salary of £250 a year. 


Fire on an Electric Train.—Considerable alarm was 
occasioned on the electrified section of the Lancashire and York- 
shire Railway between Southport and Liverpool on Saturday 
evening. The 6.30 p.m. train out of Liverpool had run nearly half 
the distance to Southport, and when about half а mile off Formby, 
smoke was seen issuing from the rear carriage of the train—a tbird- 
class ‘‘smoker.” Some of the passengers inside quickly noticed this, 


and were much alarmed. The guard reassured them, but afew moments 


later, before Formby had been reached, the train was suddenly 
pulled up, and the guard informed the passengers that they must 
make а hurried exit. In the meantime flames were making 
great headway in the lower portions of the burning cosch. 
Band was quickly procured from the power station at Formby, and 
this was thrown over tbe burning coach, the fire beiog ih this 
manner ultimately extinguished. 

Mr. H. E. O'Brien, resident electrical engineer at Formby, 
in the course of an interview, stated that an electric wire in 
the motor of the rear carriage snapped, and a short circnit was 
formed. Considerable smoke and flames arose from the cables, 
while there was some charring on the floor of the fourth carriage. 
There were 40 passengers on tbe train. Each train carries two fire 
extincteurs, together with bags of sand, which is plentiful all 
along the line, so tbat any electrical fire can be rapidly subdued. 
А periodical inspection of the wires takes place, but in consequence 
of this slight misbap, a special inspection of every coach has 
followed, without any farther defect appearing. Several passengers 
express satisfaction at the kindly attention of the guard and his 
assistant with reference to their comfort, and the security of tbeir 


parcels. 
There was practically no panic, all the passengers leaving the 
carriages quietly and walking along the sidepath to Formby Station. 


The traffic on this section was suspended for 50 minutes, at the end 
of which the three uninjured carriages were sent forward to South- 
port, the full traffic being resumed. No delay occurred on the otber 


sections, 


Glasgow and Barrhead.—At a recent meeting of the 
T.C., it was reported that the negotiations between the Tramways 
Committee and the County Council of Renfrewshire for the extension 
of the line to Barrhead had been broken off, and in consequence this 
clause of the tramways extension order had been dropped. 

A shield for the protection of tramcar drivers from the severity 
of inclement weather, has been erected on a car at Coplawhill Car 
Works, and the members of the Tramways Committee have agreed 


to inspect it. 


Hull.— On Friday night John Sullivan, a stoker, was 
crossing the Holderness Road, near Williamson Street, Hull, 
intending to board a car which was going townwards, when he was 
struck and knocked down by an electric car which was preceeding 
in the opposite direction. The driver applied the brake, but there 
was no time to avert an accident. Sullivan was picked up uncon- 
scious and conveyed to the Royal Infirmary, where he was found to 
be suffering from a fractured skull and concussion. He died on 


Saturday. 


Johannesburg.— Interviewed on the subject of the local 
electrica] tramways by a representative of the Transvaal Leader, 
Mr. John MacDonald, the deputy town engineer, is reported to 
have said: The foundations for the generating station are nearly 
completed, and the contract for the building iteelf was let abcut a 
fortnight ago. It will be pushed on with all possible speed. I 
expect the engine contractors will commence erecting the machinery 
in about three montbs' time. The cable-laying is being carried out 
under the euperintendence of Mr. J. F. I. Thomas, the resident 
engineer for Messrs. Mordey, & Dawbarp, consulting electrical 


engineers to the Johannesburg municipality. 
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Leeds.—At a meeting of the Tramways Committee of 
the Corporation last week, the general manager, Mr. J. B. Hamilton, 
stated that for the year ended March 25th last the total revenue 
amounted to £298,233, which worked out at 10154, per car-mile. 
The car-milesge was 7,044,838. The traffic expenses were 
£83,006, as sgainst £79,870, an increase of 4 per cent. The cost 
per car-mile, owing to the improved traffic arrangements, had been 
reduced from 315d. to 2:82d., representing a saving in the working 
expenses of over £9,000. The total working expenses amounted 
to £161,297, leaving a gross profit of £136,936, From this had to 
be deducted £31,692, fixed charges for interest on capital outlay, 
£28,502 for redemption fund, and £21,743 for income-tax and 
depreciation, leaving £55,000, which the Committee resolved to pay 
over to the Finance Committee to be applied in relief of rates. Last 

ear the tots] revenue was £280,563, and the expenditure £148,822, 


leaving a gross profit of £131,741 3s. 10d. 


London.—DerprrorD.—The B.C. on Tuesday received 
a letter from the L.O.C., stating that until a supply of 
electric power is available from the Greenwich generating station, 
it will not be possible to institute a direct service of cars 
between Deptford and Vauxhall  Plaus were received from the 
Chief Engineer of the L.C.C. with regard to the Lewisham High 
Road tramways, showing certain widenings in the carriage-way by 
means of reducing the footway. The plans were approved, subject 
to the footway not being reduced to a less width than 9 ft. at any 


poiat. 
MARYLEBONE.—Petitions from the inhabitants of Nottingham 
Place, Bickenhall Mansions, and other localities asking the В.О, to 
stop the nuisance of motor-omnibuses, having been referred to the 
Works Committee, that body reported on Tuesday to the effect 
that it had referred the complainants to the Royal Commission 
now dealing with the question of London traffic. aM 
LxrwisHAM.—A meeting of residents in Hither Green has passed 
a resolution calling for the extension of the L. O. O. tramways from 


Rushey Green to Lee Green. 


Mansfield.—The local authorities affected by the Mans- 
field and District Light Railways Order, who have opposed an 
application for an extension. of time in which to construct the 
works, have received а communication from the В. of T., stating 
that they have sanctioned an extension of time for six months from 
the 13th inst. 

Middlesex.—The Connty Council on the 4th inst. 
approved of £28,460 being paid in respect of the purchase of 
property, &c., required in connection with Railway No. 6, and 
£214 in connection with Railways Nos. 9, 8 and 15. These 
amounts will make the net compensation paid in respect of lines 
under the 1901 order £143,839, and under the 1903 order £52,068. 
It was resolved that, subject to the approval by the B. of T. and 
the Hendon and Willesden U.D.C.’s fof the plans, the construction 
of the portion of Railway No. 15 from its junction with Rail- 
way No. 5 in the Edgware Road to the Metropolitan Rail - 
way Station at Willesden Green, be placed in the bands of 
Messere. Dick, Kerr & Co, at their present contract prices 
for the construction of Railway No. 6. 16 was mentioned that the 
Metropolitan Electric Tramways, Ltd., approved of this section, 
wbich would link up Willesden with the Edgware Road line, being 
constructed as speedily as possible. A supplemental estimate of 
£78,500, the increased cost (£121,500 to £200,000) of the construction 
of a double line in place of a single one from Waltbam Cross to 
Enfield, and the price of additional Тапа, was passed. A member 
of the Finance Committee asked whether it was probable that there 
would be relief to the rates soon, from tbis pouring out of hundreds 
of thousands of pounds, Sir F. Cory-Wright, chairman of the Light 
Railways Committee, replied that the tramways would not pay antil 
they were joined one with the other, and the Finance Committee 
was to blame for not making the necessary fands available so that 


the work could be more quickly done. 


Radcliffe. — On the 5th inst. the D.C. completed 
another tramway section, namely, the Black Lane route, which 
The trial trip 


will eventually connect the town with Bolton. 
was in every way successful, and the ordinary service commenced in 


the evening. 
Rochdale.— On Saturday the steam trams ceased run- 
ning; they will be superseded by electric cars, as bas been the case 


with so many systems in Lancashire. 


St. Helens.—The period allowed by the directors of the 
Bt. Helens Tramways Co. to the driversand conductors on strike, to 
accept their offer of arbitration before noon on Saturday, passed 
without any change in thé position, the men being determined only 
to consent to arbitration on the basis of a general average wage 
equal to the average wages of all the tramway workers in the 
country. The strikers are hopeful that the Corporation may 
intervene, The tramway officials, who now state that tbe strike, 
so far as they are concerred, is at an end, bave withdrawn their 
offer. The men bave been paid strike pay from the union funds. 

At Friday's meeting of the Liverpool Tramway Committee, Mr. 
Lloyd (chairman of the Traffic Sub-committee) said the Sub- 
committee had been approached by the South Lancashire Tramways 
Co. to exercise the powers of the Liverpool Corporation to run 
over the compary's lires between Kootty Ash and Prescot. In 
consequence of the difference between the St. Helens Cc.—who had 
operated those three miles of track—ard their men, the service had 
been rendered ineflicient, to the disadvantage cf the lccality 
between Prescot and Knotty Asb, and to the inconvenience and 
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loss of the Liverpool Corporation. The Sub-committee’s agreement 
to carry on the traffic was unanimously approved. 

The service of cars between Sandbills and Prescot is materially 
improved by the Liverpool cars running to Brooke Bridge, Prescot ; 
but the Haydock, Parr, St. Helens Junction routes, &c., are stil! 
practically idle. | 

The different seotions of the St. Helens Trades Council, which 
embraces all the organised labour of the town, have decided to give 
the strikers financial assistance, and they have the assurance that 
there is а strong feeling among the trade unionists in Liverpool 
against the Liverpool Corporation taking over the working of the 


Knotty Ash section of the tramways, as it ів contended that this 


is helping the company against the шер. 

An agitation is being commenced in 8t. Helens with the object of 
inducing the Oorporation to take over the tramways, which it 
now leases to the tramways company. 


South Shields.—At the meeting of the T.C. on the 
9rd inst. the Electrica] Committee rted the receipt of a letter 
from the County of Durham Electrical Power Distribution Oo., Ltd., 
stating that before the Council finally decided to incur heavy 
capital expenditure, the company would like to have an oppor- 
tunity of submitting a proposal for the supply of the necessary 
electrical energy for the tramways. The Committee instructed the 
Town Clerk to reply that baving entered into contracts for addi- 
tional plant, the Committee could not see its way to enter into 
negotiations with the company. The Tramways Committee recom- 
mended the acceptance of the tender of Messrs. Hurst Nelson and 
Co., Ltd., for 10 tramcars at a cost of £5,307, with Brill trucks. The 
report was adopted. 


Walsall.—The Tramway Committee has intimated to 
the Pelsall Parish Council that it cannot entertain an application 
from that Council to extend the Corporation lines through Pelsall to 
Norton. | 


Wigan.—On the Ashton route of the Wigan Corporation 
tramways on Tuesday morning, at Worsley Meenes, a car was 
waiting in one of the loops when one coming in the opposite 
direction jumped the points, and dashed into it. The drivers saved 
themselves by jumping off, but one of the two passengers received 
injuries, chiefly through broken glass. The front parts of both cars 
received considerable damage. A girl, who was suffering from 
injuries, was treated at the infirmary. Bhe had been thrown into 
the street, and hurt her back. 
occurred in a fog. 


Welshpool and Llanfair.—The Board of Trade has 
oonfirmed the Welshpool and Llanfair Light Railway (Further 


Borrowing Powers) Order, 1905, amending the Welshpool and 
Lianfair Light Railway (Amendment) Order, 1901. 


TELEGRAPH AND TELEPHONE NOTES. 


African Telegraphs.— The German Administration 
advises the opening of a telegraph office to international traffic at 
Muanss, German East Africa, and at Rehoboth in German South - 
West Africa. | 


Australian Telephones.— According to the Sydney 
Daily Telegraph, the Postmaster-General, Mr. Sydney Smith, has 
made a further move in the matter of extending the telephone 
services through the country districte. He is rapidly bringing 
Sydney within reach of the principal towns on the main lines of 
railway, and proposes to do more in the near fature. The exten- 
sions have been rendered practicable by the use of the condenser 
in connection with existing telegraph lines. On March 7th com- 
munication was opened up between Sydney and Orange through 
Bathurst, and the voices could be distinctly heard over 192 miles of 
wire. The Bathurst circuit was complete some time ago; but 
Orange, a further distance of 47 miles, is only just finished. Here 
the condenser has been brought into use at the merely nominal 
cost of about £70. The original estimate for a separate telepbonic 
service over this 47-mile stretch was £3,000. It may be remem- 
bered that the estimated cost of a service to Wollongong was 
originally £3,100, but connection was established through the 
condenser for £170, of which eum no less than £105 was absorbed 
in making the ordinary repairs to the line, which would have been 
necessary inany case. On the same date the Postmaster-General 
also ordered Oowra to be connected with Bathurst, and thus 
through to Sydney. This extension covers some 28 miles of new 
road, which has been bridged at a cost of something like £150, as 
against £3,600, which was the estimate of cost under the old 
system. Another project, which was to have cost £4,100 under 
the old system, has been developed for something under £200. 
Thus in these four cases it his been possible to save approxi- 
mately £19,300 by using the condenser, as against the old 
gystem. 


Brighton Telephones.—The accounts of the Corpora- 
tion telephone department for the year ended Maroh 31st show that 
the total debt created up to date is £45,489. The income for the 
year was £6,787, and the expenditure £3,802. After providing for 
interest on capital, sinking fund contribution, aud bad debts, a 
profit is shown of £413. 


Canadian Telephones.—The Special Telephone Com- 
mittee held many further sittings during April, taking evidence 
regarding the working of telephone systems in various parts of 
Canada. Councillor Willocks, of Glasgow, gave evidence as to 
the benefits which he stated had followed the establishment of a 
municipal system in Glasgow. 


It transpires that the accident 


Cape Colony Telephones.— According to a statement 
made in the Cape House of Assembly, tbe telephone revenue of the 
Colony bad increased, during the last 10 years, from £6,300 to 
£43,000. Since January Ist last 165 new connections had been 
applied for, and there had been a number of inquiries for the 
establishment of new exchanges. 


Overhead Wires in the City.—Acoording to the City 
Press, since 1899 the Inspector of Overhead Wires in the City of 
London has removed 203 miles of unidentified wires. During 1904 the 
derelict and unidentified wires removed were 131, having a total 
length of 8,915 yards of wire, together with insulators aud attach- 
ments. In all, 790 notifications had to be given by the inspector 
to the owners of broken wires and other defective plant for con- 
travening the bye-laws of the London Overhead Wires Act. In 530 
instances defective material was alleged, in 72 cases the existence 
of broken wires formed the subject of the report, and on 188 oooa 
sions other contraventions were notified. 

The number of overhead wires in the City has sgain greatly 
increased, in addition to the large number placed underground. In 
1904 the number of private owners of overhead lines increased to 
117, and of companies to 18, jointly possessing а total length 
estimated at 38,000 miles of overhead wires in the City, with about 
682,000 spans crossing public thoroughfares, compared with 260,000 
spans in 1899. 

The value of the enforcement of the bye-law by the Corporation, 
requiring proper identification of all overhead wires erected in the 
City, hasbeen apparent in the case of about 30 fallen wires reported 
by the police. The I r of Overhead Wires, upon being 
informed of the breakages, was able to identify the owners, and 
thus to obtain the immediate repair or removal by them of the 


‘fallen wire. 


Hong Kong Telephones.—The Hong Kong Weekly 
Press saya that the Telephone Oo., in addition to opening an 
exchange in Kowloon, has retolved to reconstruct the entire 
system of telephone communication in the Colony at a cost of some- 
thing like £10,000, and the work is to commence forthwith under 
the direction of the new manager, Mr. W. L. Carter. The recon- 
struction has been rendered ne by the development of the 
tramways and the extension of the Electric Light Co.’s mains. 


The metallic circuit systenr is being substituted for the present 


earth return system. In the central portion of the city the cables 
are to be carried underground. 


Hull Telephones.—Mr. Н. Ross Hooper held a L.G.B. 
inquiry last week into the application by the Corporation for 
sanction to borrow £20,873 for telephone purposes There was no 
opposition to the application, which was for extensions, 


International Telegraph Line vii Alaska and 
Siberia.—An American Co., called the “North-Eastern Siberia 
Oo.,“ intends establishing a land telegraph system to join the 
United States, Siberia, Chins, and Earope. Permission bas already 
been obtained from the Russian Government for the line, which 
will run along the north coast of Siberia, and will connect with the 
trans-Siberian Railway. The project provides that the American 
Government sball prolong its line to Alaska (already existing as far 
as Nome) to Cape Prince-de-Galles, where it is intended to establish 
a wireless telegraph station to communicate with Cape Oriental, the 
nearest point of Siberia to the American Continent, which is 
intended to be the starting point of the Russian line. 


Lightships.—In the House of Commons, Major Seely 
asked the Secretary to the B. of T. whether the work of installing 
wireless telegraphy on the six lightships for life-saving purposes 
had now been commenced. Mr. Bonar Law replied that the agree- 
ment with the Marconi Co. had been finally settled, and the work 
of installation would be put in hand forthwith. 


Marylebone.— The Works Committee of the B.C. 
reported on Tuesday having received a letter from the Secretary 
of the General Post Office with regard to a condition of payment 
attached to the Council's consent to the erection of a telegraph pole 
in Wellington Place, stating that, although the Postmaster- 
General is under the obligation to obtain the consent of the road 
authorities as a preliminsry to the exercise of his statutory powers, 
he does not undertake to make any payment to such authorities in 
respeot of telegraphs so constructed. The Committee recommended 
the Council to withdraw its consent to the erection of the pole in 
question. 


The Telegraph Cable Export Trade.—April proved 
to be an exceedingly active month as regards the export from this 
country of telegraph cable and apparatus connected therewith. 
This branch of trade had been very quiet for a long period, but the 
shipments last month took a welcome turn for the better; they 
attained a value of £212,605, the best since March, 1908, and com- 
paring with only £45,429 in the same month а year ago. For the 

ur months ending with April the exports have amounted to 
£393,940, which contrasts with £289,265 in the corresponding 
period of last year, and £1,261,741 in the first four months of 1903. 


Telephone Mouthpieces.—Fears having been expressed 
as to the danger of infection from telephone mouthpieces, the 
medical officer of the City of London had a number submitted to 
bacteriological examination; he reports that there is no real risk in 
tbe use of the telephone at public cal] offices, and that the 
alarm that has been raised has no foundation in fact. Dai), 


Telegraph. 
(Continued on page 775.) 
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THE ELECTRICALLY DRIVEN SEMET-SOLVAY COKE PLANT OF 
THE WIGAN COAL AND IRON CO., Ltd. 


THE Wigan Coal and Iron Co.’s very extensive works, near 
Wigan, have recently been equipped with a battery of 44 Semet- 
Solvay coke ovens and auxiliary plant, for the purpose of 
obtaining в more economical supply of coke for use in the blast 
farnaces. The auxiliary plant provides for the crushing and 
delivery of the fine coal, or slack, to the ovens and for 
dealing with the bye-producta. The plant was erected in 
accordance with the designs and plans of Mr. John H. Darby, 
engineer, of Brymbo, near Wrexham ; the three-phase elec- 
trical plant for driving the machinery having been installed 
by the British Westinghouse Electric and Manufacturing Co., 
Ltd., of London and Manchester. 


Under the present conditions the washed slack, or fine 
coal, arrives ia railway tracks. Elevators raise this coal 
and feed it through a hoppered regulating bin on to a 
Robins belt conveyor. | 

The latter consists of an 18-in. belt, which carries 
the fuel into а disintegrator house, where it is dropped 
through a shoot into the disintegrator or crushing 
machine. The disintegrator reels are carefully balanced, 
and their shafts have long bearings, with the result that 
there is no vibration when ranning. These reels run one 
within the other in opposite directions at an equal 
peripheral speed of about 7,000 ft. per minute, each 


Fic. l.—SEgMET-SoLVAY Coxe PLANT: 


The greater part of this coke plant is electrically driven, 
the energy being furnished by two direct coupled Belliss- 
Westinghouse steam generators installed in the power house, 
а view of which is given in fig. 2. 

The generators are Westinghouse three-phase alternators 
each of 175 Kw. capacity, the pressure being 440 volta and 
the frequency 50 periods. Each machine has a separate 
belt-driven exciter, either of the latter being capable of 
exciting the fields of both generators in case of emergency. 

The Belliss engines are of the vertical two-crank high- 
speed enclosed type, running at 875 r. p. m. 

On the left of fig. 2 is the main switchboard, from which 
the current is led through four feeder circuits to the various 
motor switchboards ; this stands well out from the wall, a 
door being provided for giving access to the back. The 
field resistances are in a separate compartment at the right- 
hand side of the board. 


Wigan Coat AND Irom Oo., LTD. 


being independently belt-driven by a 60-H.P. Westinghouse 
motor. The disintegrator has a capacity of 30 tons per 
hour. Е | = Э 
The powdered coal falls from the disintegrator through а 
shoot below into the boot of the main elevator, which 
lifts it np to a considerable height, and delivers it into a 
hoppered steel bunker of 90 tons capacity ; this elevator, as 
well as the Robins belt-conveyor, is driven by а motor fixed 
in the disintegrator house. The powdered slack or coal is 
drawn from this bunker as required, and dropped through & 
hand-operated shoot into the buckets of an aerial ropeway 
having а continuous slow. movement, which automatically 


-empties it into a 200-ton steel storage bunker at the 


other end of the line. Beneath the top of the main elevator 
and the 90-ton bin is а raised shed, in which one end of the 
ropeway and ite driviog motor are housed; here also the 


ropeway buckets are filled. The ropeway travels upwards at 
F 


( 
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a considerable angle, and the delivery end of same, together 
witb the large storage bunker, is shown in бов. 1 and 4. 


* 


erte 


é ^ ғ — Y - 


Fic. 2.—Vinw OF GENERATING PLANT AND SWITOHGHAR. 


The powdered coal is drawn from the storage bunker 
through two hoppers (only one of which works at atime), which 


deliver it on to two 
revolving feed tables 
fitted with scraper 
arms, and it drops 
from these on to a 
Robins belt, the 
tables and the 
belt being  actu- 
ated by а motor 
through suitable 
gearing. The belt 
conveyor is exten- 
ded to span tbe 
track on which the 
coke oven chargers 
and rams run, at 
the front of the 
ovens, and it is 
roofed in and en- 
closed at the sides. 
Moving backwards 


ingenious, and the energetic way in which they do their work 
is most interesting to watch. 


As already mentioned, there are two 


charging macbines, each of which is 


moved in turn under the shoot of the 
distributing belt and the stamping 
machines, They consist of a large box 
or mould mounted on a carriage which 
travels along a rail track running in 
front of the row; of coke-ovens, 
this travel being effected by a 
variable-speed motor, and the maximum 
rate of travel being 300 ft. per 
minute. This motor may be seen in 
fig. 4. 

The bottom of the compression box 
consists of a charging “peel” ог 
sliding slab, built up of steel sections, 
having a flat top for the charge of 
compressed coal to rest on and an 
inverted steel rack beneath; there 
is also a raised back at one end 
which forces the “charge” through 
the sides of the compression box. 
The rack is operated through 
reducing gear by ап independent 


variable-speed motor, similar to the travelling motor, this 
second motor being fixed on the other side of the charger. 


A machine, after 
having received its 
charge of compressed 
coal, is moved up to 
the front of the par- 
ticular oven to be 
charged; the door 
at the front end of 
the compression box 
and the hinged door 
of the oven are 
opened, and the 
charging peel or 
sliding bottom of 
the compression 
box with its load 
of coal is put in 
motion, the coal 
being pushed into 
the oven in the 
form of a com- 


and forwards along Кто. 3.—Vinw or OVENS, WITH CHARGING MACHINE AND Ram. pressed cake, which 


a certain length of 


the belt is an automatic distributing carriage, which delivers 
the coal from the belt into the compression box of one of the 


two charging machines, which are moved 
in turn into position under the distribu- 
tor. This distributing carriage runs on 
about 28 ft. of rail track, and is operated 
by the belt itself, the gearing and 
direction of travel being automatically 
reversed by stops at each end of the 
run. Fig. 4 shows the storage bunker 
and the top of the distributing belt 
shed in the background, and one of the 
charging machine ia the foreground. 
Moving up and down parallel with 
the distributing carriage, and mounted 
on the same girder span, are two 
stamping machines, each of which is 
driven by a motor. Each of these 
machines delivers 50 blows per minute 
on to the powdered coal in the 
compression box, the stamps travel- 
ling backwards and forwards between 
successive blows, reversing at the extreme 
ends of the compression box, and 
also at a varying point at or about 


the centre of the box. In each case the reversal is auto- 
matic, and the action both of feeding the powdered coal and 
stamping it is continuous, until the compression box is full. 
The construction of these stamping machines is wonderfully 


fits the dimensions 


of the oven very closely. The peel is withdrawn after closing 
and fixing the oven door, there being a space below sufficient 


Fig. 4.— ELECTBICALLY-OPERATED CHARGING MACHINE. 


for the peel to Бе drawn through, and this space is after- 
wards closed up. The peel travels at the rate of 35 ft. per 
At the back end of the charging machine (fig. 4) 
may be seen an arm supporting the collectors, through which 
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energy is drawn from the overhead three-phase circuits. 
These collectors are of a special pattern, and include apecial 


devices for the purpose of keeping the wires clean, a very ` 


necessary precaution considering the smoke which from time 
to time is emitted, when the ovens are opened. 
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is virtually a species of shower bath apparatus which hangs 
in front of the oven orifice, and which distributes a copious 
supply of water over the red-hot coke as it emerges from the 
oven. The sloping hearth on to which the coke drops may 
be seen in fig. 1, and a charge of coke will be noticed 
thereon. The coke is drawn off the bearth into barrows as 


, required and wheeled across to the blast furnace hoists. 


Fig. 7 gives а good view of one of the rams, this being 


equipped with two motors, one for travelling and the other 


for working the ram. The latter motion is effected through 
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Fra. 5.—PLAN AND ELEVATION OF ELECTRICALLY OPBBATBD COKER-OvEN Ram. 


The battery of coke ovens lies parallel with tbe line of 
blast furnaces, and two views of the same are given in figs. 
land 3. Fig. 3 gives а good general view of the coke plant, 
with the exception of the disintegrator house, and some of 
the blast furnaces! may be seen“ in! the distance'-on? the 
left of this photo- 
graph. The build- 
ings on the right 
contain the plant for 
the recovery of the 
bye-products from 
the gas, of which 
some particulars are 
given later. 

The cake of com- 
preseed coal takes 
about 24 hours to 
coke. This process 
being completed, 
the door on the 
discharge side of 
the particular oven 
is raised by means 
of an electrically- 
operated travel- 
ling hoist which 
runs along a rail 
track on the top of 
the ovens. 

At the same time 
one of the two 
ramming machines, 
which run on the 
same rails as the 
charging machines, 
is brought up to the other side of the oven, and the hinged 
door on that side being opened, the charge of coke is forced 
out—through an enclosed coke quencher suspended from the 
hoist—on to an iron-plated sloping hearth at the back of 
the ovens. The coke-quencher, which may be seen in fig. 1, 


Еа. 6.— OPERATING Canin: Cokg-OvEN Rax. 


reducing and clutch gear, and a pinion which engages with 
а long steel rack with 8 in. pitch shrouded teeth ; this rack 
is bolted to the top of & strong built-up girder, which 
carries the ram head at one end. The ram head, the girder, 
and the rack may be seen in figs. 5 and 7. 

The pushing head 

or ram is of cast- 

iron, this being found 
more suitable than 
steel, and it is pro- 
tected by a complete 
sheathing of # in. 
steel plates. All tbe 
bearings have un- 
usually ample sut- 
faces, with gun- 
metal steps and white 
metal linings. 

The travelling 
motor is a variable 
speed machine, so 
that the centring 
of the ram with 
regard to the 
oven is thus 
facilitated. The 
speed of the travel 
along the rails is 
the same as in 
the case of the 
charging machines, 
viz., 300 ft. per 
minute. The rack- 
ing motion opera- 
ting the ram has a 

slow pushing speed, which is adjusted to suit the time 
required for the quenching of. the coke ; and a return speed 
five times as great, the reverse motion being obtained by 
coil. type friction clutches without stopping or reversing the 
motor. The clutch on the first motion shaft engages for 
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the quick return motion, and that on the second motion 
shaft for the slow-pushing motion ; both are controlled by 


FIG 7.— ELECTBICALLY-DRIVEN COKE-OvEN RAM 


one lever, and as the motor runs in one direction only, the 
controlling operations are of the simplest character. In the 
case both of the charging machines and rams, the gearing 
is of steel throughout. Fig. 5 is a plan and elevation of the 
coke-oven ram, and fig. 6 depicts. the interior of the 
operator's cabin on one of the rams, the motor and gearing 
just described, being housed therein. This figure gives 
& good view of one of the coil clutches, as well as part 
of the other; the reducing gear and operating lever are 
also shown. An important point concerning the arrange- 
ment of the motor control gear on both the chargers and the 
rams, is that it is impossible for both motors to be set in 
motion at the same time. 

Fig. 8 shows the pump-room, where the water for coke- 
quenching, gas cleaning, and steam-condensing purposes is 
pumped up to a tank overhead. There are two pumping 
sets in this room, each consisting of a motor direct-coupled 
to a Gwynne centrifugal pump. 

The gases given off in the process of coking are with- 
drawn by means of exhausters, and after being passed through 
a series of condensers, tar extractors, and scrubbers, are 
returned to heat the side flues of the ovens. In this process 
the tar and ammonia in the gases are recovered, and provision 
is made for the extraction of the light oils, though this 
latter process is not at present carried out. A view of 
the exhausters is given in fig. 9. 

Besides the gas which is used to heat the oven flues, there 
is a surplus—amounting to about one-third of the whole— 


Fig. 9.—Gas ExHavusTING PLANT. 


which at present is used to reinforce the waste heat for boiler 
firing, steam at 120 lb. pressure being utilised for the 


service of the plant. 


The primary object of the plant 
which has been described, is the production of the 
maximum yield of the high-class, bright, 
hard and dry coke which is so essen- 
tial to obtaining the best work from 
blast furnaces; this object has 
been fulfilled to the entire satisfac- 
tion of the company by the Semet- 
Solvay system installed. Тһе grind- 
ing and compression of the coal before 
it is introduced into the ovens has 
much to do with the good results 
obtained, and the quenching of the 
coke, as it leaves the ovens, prevents 
blackening of the surface ; finally, when 
the coke lies on the sloping hearth all 


surplus drenching water is rapidly 
drained off, and the coke is left 
bright and dry. Other important 


points are the rapidity of the process 
as compared with the older methods, 
and the income derivable from the 
sale of the bye-products, which were 
formerly wasted, 


Fia 8—Vigw IN Pour Room. 


The bye-products obtained during 
the process of coke manufacture are 
tar, ammoniacal liquor, light oil and 
gas. The tar is sold to distillers. The 
ammoniacal liquor is worked up into sul- 
phate of ammonia, a most valuable bfe- 
product, the plant for this purpose being 
adjacent to the coking plant. The 
light oil, which is used for manufacture 
into benzols, solvent naphtha, &c., is 
not at present recovered. The sur- 
plus gas, after purification, is available 
for illuminating purposes or for other 
requirements. 

The electrical 
special interest, in that 


installation is of 
three-phase 


instead of direct currents are em- 
ployed. Considering the conditions 
under which the plant is worked 


and the fact that it has been run- 
ning day and night continuously, the 
results are very favourable to the 
polyphase system, in connection with 
which the British Westinghouse Electric and Manufac- 
turing Co., Ltd., are to be congratulated. 
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 TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 770.) 


Portsmouth Municipal Telephones.—On Tuesday 
Mr. Ross Hooper, Local Government Board Inspector, held an 
inquiry into the application of the Corporation for permission to 
borrow £28,835 for the purpose of extending the municipal tele- 
poe system in the borough and contiguous district. Mr. 

ammond Etherton, deputy town clerk, informed tbe Inspector 


that the system had been working since March 1st, 1908, and the 


first year’s profit was £1,233 8s. 10d., whilst last year the profit on 
the year's working was £1,969 9s.8d., of which £614 had been paid 
over to the suspense account. The Inspector questioned Mr. 
Etherton as to the work which the L.G.B. bad refused to sanction, 
and elicited that it had been carried out, the Ccuncil having itself 
raised a loan. The Inspector asked by what authority the money 
was borrowed, and from whom it was obtained. Mr. Etherton 
replied that there was no express authority except the licence to 


carry on telephone business. The money was obtained from the 


Finance Committee, The eaid that this was outside the 
question altogether. How could the net revenue account be created 
when the Council had raised money without any power whatever, and 
the whole of the profits were more than swallowed up by the debts 
incurred without any powers? Mr. A. R. Bennett, consulting 
engineer to the Corporation, was among the witnesses called in 
support of the application, which was opposed by Mr. Robb, 
solicitor, of Tunbridge Wells, and Mr. R. Н. Wadeson on behalf of 
a local Property Owners’ Protection Association. 


The Telephone Transfer.—Replying to Sir John 
Leng, Lord Stanley recently said he was aware of the provisions in 
the Telegraph Act of 1868 dealing with the transfer of the staffs of the 
various telegraph companies to the Post Office. Не was not prepared 
ak da similar arrangements as regards the etaff of the National 

ephone Oo., since he believed that to follow that precedent in the 
present instance would impcse an inequitable burden on the tax- 
_ payers of the United Kingdom. | 


CABLES, ImrmRaAUCPTED, REPAIRED, 
Trinidad-Demerara (No. 1) oe e . ee Ang. 96, 1900 .. ee 
Martinique .. ee ee ee m May 1, 1908 ee өе 
Bt. Lucia-Martinigue .. ee ee oe ee May 7 1908 m oe 
Pinheiro eo ee ce ee өө oW 1908 .. oe 
Relsea-Issn (Yemen) Camaran  .. T "T 99, 1909 .. өө 
Visdivostok-N 3 b . 1055 кс ж 
Closed { Dore Arthur. eo I. Var. 9,190 e 
amaica-Oolon .. ` á в „Jan. 5, 1906 ae 
Martinique-Paramaribo "x id "s „„ April 2, 1906 .. May 8 
bam-Ceara.. 0 0 ee ee ee ee April 6, 1906 ee May 4 
Bathurst-Bissao .. e 8 is . April 22, 1905 x 
Cape Haite-Mole 8t. Nicholas April 28, 1905 
San Domingo-Curaoao .. T А Мау 5, 1905 
LAXDLINES. 
Puerto-Barrios .. ө eo ө» 0 0 ee July 28, 1903 oe ee 
Kertch-Soutehoum ee ө» T 27,1904 . T 
Pekin-Klachta ee oe May 6, 1905 e May b 


Telegraph Time Signal.— During the International 
Railway Congress at Washington last week, a telegraph time signal 
was tched round the world. One report says that the time 
occupied was seven seconds, but this, of course, is an impossibility. 
Arrangements were made with the British Government and the 
various telegraph companies to have their lines clear at a time 
agreed upon, with the result that almost simultaneously with the 

of the switch at Washington the fact was signalled іп a 
dosen of the principal cities in Lurope— London, Paris, Berne, 
Budapest, Hamburg, Rome, Vienna, Belgrade, Bucharest, Bofia, 
Brussels and Amsterdam. 


Wireless Telegraph Libel Action.—In July of last 
ear the De Forest Wireless Telegraph Co. brought an action for 


bel against the Marconi Wirelees Telegraph Oo., of America, in the 


United Btates Circuit Court of the Southern District of New York, 
fixing damages at $1,000,000. The alleged libel was stated to be 
oomprised in а communication, said to have been made by the 
manager of the Marconi Wireless Telegraph Oo., of America, in 
connection with a certain oontract with the United States Govern- 
ment entered into by the De Forest Co. On April 24th last counsel 
for the De Forest Оо. applied for an order for the discontinuance of 
the action in question, upon the calling of the calendar of the 
United States Circuit Court of the Southern District of New York, 
and the costs of the Marconi Wireless Telegraph Co., of America, 
have been ordered by the Court to be paid by the De Forest Co.— 
Financial News. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton - under - Lyne.—May 28rd. 
tramcars. Bee “ Official Notices” May 5th. 


Bangour Village.—Msy 27th. Edinburgh District 
Lunacy Board wants offers for boilers, engines and dynamos, 
economisers, cranes, battery, switchboard, cables. Electrical 
engineers, Messrs. Buchan and Hogarth, 16, Rutland Square, 
Edinburgh. Architect, Mr. H. J. Blanc, 25, Rutland Square, 
Edinburgh. 


Six single-deck 


Brussels.—May 16th. The City Authorities invite 


- tenders for electric cables and accessories. Specifications (1 fr. 50) 


at Rue Sainte-Catherine, 11, Brussels. Tenders to the College des 
Bourgmestre et Echevins. 


Clydebank.—May 22nd. Electric arc light installation 
for the Outer Basin of Clydebank Dock. Mr. Geo. H. Baxter, 
mechanical engineer, Clyde Navigation, 16, Robertson Street, 


Glasgow. 


Darlington.—May 23rd. Two storage batteries for the 
electricity works. Sse “Offcial Notices” to-day. 


Dartford.—May 24th. Lancashire boiler, piping, one 
200-xw. steam dynamo, traction battery and reversible booster, 
main switchboards, &., for the U.D.O. light railways. See Official 
Notices” May 5th. 


Dablin.—May 15th. The Dublin Port and Docks Board 
is prepared to receive tenders for an electric generating station. 
Apply to Mr. Jobn P. Griffith, M.Inst.C.E., East Wall, Dublin, for 
specifications &., (deposit £5). 


Dublin.—May 30th. The Cleansing Committee wants 
tenders for tank wagons, covered tipping wagons, &c., for conveying 
city refuse over the tramway routes. City engineer, Mr. Spencer 


Harty, City Hall. 


Edinburgh.—May 30th. Switchboard panel extension 
for McDonald Road station. Вее “ Official Notices to-day. 


France.— May 14th. Tenders are being invited until 
May 14tb, by the municipal anthorities of Dax (Landes) for the 
concession for the electric lighting of the town during a period of 
35 years. Tenders are to be sent to La Mairie de Dax (Landes), 
whence particulars can be obtained. 


France,—May 15th. The Governor General of French 
West Africa, at Dakar (Senegal), is inviting tenders for the establish- 
ment of a central electricity station in the town, and for the 
construction of an electric tramway. 


Heywood.— May 17th. Lancashire boiler, two 200-K w. 
steam dynamos, traction switchboard and feeders, and other plant 
for electricity works extensions. See“ Official Notices” May 5tb. 


Islington.—May 24th. Ооа! bunkers for the electricity 
works. Bee ' Official Notices " May 5th. 


Kelghley.—May 20th.  Superheasters See “ Official 
Notices " May 5th. 


Kettering.—May 29th. Nernst lamps, posts, &c., for 
street lighting. See Official Notices" May 5th. 


Leith.—May 17th. Coal elevating and conveying plant, 
and boiler-house auxiliary plant. Вее “Ofcial Notices " May 5th. 


Liandudno.—May 22nd. Switchboard extensions, also 
two balancing sets for the. U.D.O. See Official Notices to-day. 


London.—May 16th. The L. C. C. invites tenders for 
the erection and maintenance, for a period of 10 years, of a battery 
of 280 accumulator cells, having capacities of 645 ampere-hours at a 
9-hour discharge rate, and of 450 ampere-hours at a l-hour dis- 
charge rate. See Official Notices April 21st. 


Maidstone.—May 15th. Electric light installation for 
the Sessions House. County Architect, 86, Week Street, Maidstone. 


Melbourne.—July 14th. 
&c., for street lighting for the Council. 
to-day. 


Paisley.—May 13th. Electric power generating plant 
(gas engines and dynamos), electric coke conveyors, electric screening 
plant, xk for the Gas Corporation (Mr. G. R. Hislop, engineer and 
manager). 


St. Pancras.—May 28rd. Aro lamp carbons for one 
year. See Official Notices to-day. 


Sunderland. — May 24th. Tramway stores, See 
* Official Notices " May 5th. 


Warrington.—May 13th. Condensing plant for the 
electricity works. Bee "Official Notioes" April 28th. | 


Arc lamps, poles, brackets, 
Bee “ Official Notices " 


CLOSED. 


Barking.—Mesers. Johnson & Phillips have recently 
received orders for a 400-xw. traction generator and switchboard 
extension for the Barking Urban District Oouncil; also for 150 and 
50-xw. generators for Dye Works. 


Battersea.— The B.C. has placed an order with Messrs. 
Baboock & Wilcox, Ltd., at £480, for superheaters on the three new 


' boilers, 
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Barrow.—Messrs. Chamberlain & Hookham’s tender for 
meters has been accepted by the Corporation; also that of Messrs. 
Alexander Duckham & Co., for insulating, componnd for, the 
ensuing yea. uw v 


Bournemouth. The T.C. on May 8rd aocepted the 
following tenders in connection with the Christchurch tramway 


extension :— | 

British Electric Equipment Co., Ltd., steel poles, overhead 
equipment, gection boxes, &c., £4,31 5. 

Messrs. Johnson & Phillips, feeder cables, troughing, junction 
boxes, &c., £5,405 16s. 5d. 

British Westinghouse Co., tramcars, £6,522. 


Buenos Ayres.—Messrs. J. G. White & Co., Ltd., have 
just closed а contract for the construction of the Rural Tramways 
bere. The work comprises supply and erection of 35 miles of 
overhead equipment; supplying and laying the necessary cables; 
tbe supply of about 100 cars and equipments; and the erection and 
equipment of a power bouse with 2,000 kw. The.amount of the 
contract is approximately £250,000. Work will be begun next 
autumn. 


- .e@ toe 


Burnley.—The T.C. bas accepted the tender of 


Hadfield's Steel Foundry Oo., Ltd., for à tram rail grinder, at £105. 


Cardiff.— The Corporation E. L. Committee has accepted 
the tender of the General Electric Co, Ltd., of London, for four 
motor-generator sets, at £4,956 185. 


Cumberland.—The tender of Messrs. Wylie & Lochhead, 
Ltd., of Glasgow, has been accepted for the installation of the 
electric light at Garlanda Asylum, Cumberland. 


Durham County.—The C.C. has accepted the tender of 


Messrs. C. A. Parsons & Co., Ltd., for electric plant to the County 
Asylum, аё £5,143 133. 9d. 


East Ham.—The T.C. has accepted the tender of Messrs. 


E. Foster & Co. to supply to the generating station for the period 
ending March 31st next, Mardy Welsh coal, at 15s. 9d. per ton. 


Erith.—The following were the five lowest tenders 
received by the U. D. C. for wiring the car depót and workshops for 
electric lighting and power :— 

Clements, Booker & Co., Westminster (withdrawn) .. £104 10 


W. Dickinson & Co., Bexley Heath ласери : 200 0 
J. E. Collum & Co oe е ee 906 15 
A. H. Marshall & Co., Leytonstone . es А 215 10 
Owen's Ironmongery Stores, Ltd., Erith es ey 221 18 


For pipework at the electricity station the following tenders 
were received and referred to the Committee and the consulting 
engineers :— 


T. Sugden, Ltd., London vs ee .. £518 0 0 
John Spencer, Ltd., Wednesbury, is MA .. 45212 6 
T. Piggott & Co. mu M $a . 504 0 0 
Yates & Thom, Blackburn -— - oe . . 74 0 0 
Babcock & Wilcox, Ltd. .. ee oe s . 492 0 0 


Glasgow.—The Tramways Committee bas recommended 
for acceptance the following offers: 


Switchgear for sub-stations, the Westinghouse Со. 
Testing instruments for power station, Messrs, Elliott Bros. 


Godalming.—The T.C. has accepted the tender of the 
National Telephone Co., for the provision of street fire alarms. 


Govan.—The tender of the Lancashire Dynamo and 
Motor Oo., Ltd., bas been accepted for the supply of motors for all 


sizes above 3 H. . This i is the third year that this company hes bad 
the contract. 


Greenock.—The Corporation has accepted the tender of 


сш Westinghouse Co. for one 400-xw. ateam кеша at 
2 


Horsham.—The U.D.C. has accepted the tender of the 


British Westinghouse Co. for а steam balancer set for the E.L. 
station, at £1,018 10s. 


Manchester.—The Corporation has placed ап order with 


Messrs. Ferranti, Ltd., for continuous current switchgear for the 
Dickinson Street generatin g station. 


Marylebone.—The B.C. Electric Supply Committee has 
provisionally accepted the tender of Messrs. Chamberlain & Hook- 
ham for 5,525 two-wire meters, at £8,588 153., and 110 three-wire 
meters, at £456 5s. Tenders were also received from the following 
firms, but the prices were not disclosed :—Mesers. Rumney and 
Rumney ; Ferranti, Ltd.; Reason Manufacturing Co.; British 
Thomson-Hous'on Electrical Co.; and the General Electric Co. 
The same Committee has provisionally accepted the following 
tenders for annval supplies:—Small cables, estimated value of 
contract £400, Bt. Helens Cable Co., Ltd.; steel conduits, estimated 
value of contract £100, Simplex Steel Conduit Co., Ltd. 


Newport (Mon.).—The tender of Messrs. Callender’s 
Cable & Construction Co. for electrical cables has been accepted at 
ргїсев ranging from £49 to £625, for concentrio cables per 1,000 
yds ; £67 to £673, concentric armoured ditto; £137 to £692, 


triple-concentric ditto; and £166 to £750, triple-concentric armour- 
ed ditto. 


Keighley.—The following is a list of tenders submitted 
for a 300-x w. set for the Electricity Works :— 


Tender, Alternative. Delivery. 

Thos. Parker, Ltd., Wolverhampton £1,712 Allen £1,444 Browett 20 weeks 
Eleotric Construction Co., Wolver- 

h 1,840 „ 1,580 ü 21 „ 
International Electrical Engineer- 

ing Co. . 1.740 „ 1.472 5 months 
James S Howden & Co., Glasgow 1,706 Parkers- 1874 Crompton- 19 & 21 

Howden Howden weeks 

Armstrong, Whitworth & Co., Ltd... 2.006 Allen 
J. H. Holmes & Co. 2,000 „, 2,580 Belliss 4 months 
Phenix Dynamo Manufacturing 

Co., Bradford .. 1,696 1,420 Browett 21 week в 
Browett, Lindley & Co., Lid. : 1,474 Mather 1,495 Parker- 18 „ 

‘and Platt- Browett Browett 

British N Co., Ltd. 1,£81 Allen 1.598 „ 18 „ 
Mather & Platt, Ltd. .. oe e» 1,125 i 1,430 де 5 months 
J. & E. Wood, Bolton ee ee oe 8,125 Wood — 
Greenwood & "Batley, Ltd. .. 1,196 Allen 1,540 „ 20 weeks 
The Lancashire paar & Motor 

Co., Ltd. os А 1,879 „, 1, 881 „ 4 months 
Dick, Kerr & Co., Ltd ee 1,961 ” — ot 
Davey, Paxmen & Co., Lid. 1,986 Davey — e 

Paxman 

БП Electrio Plant Co., 2108) 

N.B. ss . 1,897 Allen 1,699 „, 4 55 
Siemens Bros, & Co., Ltd. . oe 1,780 " 1,720 Belliss 22 weeks 
British Thomson- Houston Co. „ 1,965 „ 1.681 Browett 23 „ 
Bruce Peebles & Co., Ltd. .. oe 0,822 1,40 „ — 

J. Musgrave & Sons, тла. we 1,997 Mi usgrave — 16 weeks 
J. Fowler & Co. е, Ltd. 1, ,718 Allen 1,507 „ : months 
Rov ce, Ltd. ee ee 3, 826 Willans = 
Galloways, Ltd... oe "a 1,845 Galloway 1,870 IR ONSE is weeks 
Phenix arker 

Vickers, Sons & Maxim, Ltd.. . 1,844 Allen 1 "mi Browett E: м 
The General, Electric Co., Ltd, oe 1.868 i 1, i 
Johnson & Paipa - .. 1,756 „ 2.290 Belliss 20 10 
Crompton & Co., Ltd. 1,876 „ 1.619 Browett 24 „ 
The Brush Electrical Engineerivg 

Co., Ltd. ee ee 1,850 Brush ca [1] 
The Flectrical Co., Lid. T 1,844 Allen 2,178 Belliss 4 months 
C. A. Parsons & Co. 2,128 Parsons 1,562 Browett " 
The India-Rubber Co., "Ltd. ee 1,896 Allen 1,687 10 weeks 


Portsmouth.—The T.C. has accepted a tender from the 
International Electric Oo., for refitting the telephone switchboard 
with 150 indicators, 24 pairs of cords and plugs, 24 ring-off 
coils and operators’ keys, &c., at £75 net; aleo the tender 
of the Ericsson Bell Telephone Co., for 100 wall instra- 
ments and 25 table instruments. The following tenders were 
recaived :—The Ericsson Bell Telephone Co., for wall and table 
instruments, £2 5a. each; W. F. Dennis & Co., ‘tor wall instruments 
only, £2 5s. each; the International Electric Oo., for wall instru- 
ments, £2 68. 6d. each; for table instruments, £2 9s. 6d. each. 


Southampton.—The Tramways Committee has accepted 
the tender of Messrs. Griffiths & Co., of London, for re-laying the 
Portawood Road section of the tramway, at £1,711. 


South Shields.—The T.C. has accepted the tender of 


Messrs. Hurst, Nelson & Co., Ltd., for 10 tramcars with Brill 
trucks (British make), at £5,307. . 


Tramway Contracts.—We learn that the National 
Electric Construction Co., Ltd., has secured the tramway contract 
for Mexborough, Rawmarsh and Swinton. The contract includes 
the generating station building, car-sheds, generating plavt, cars, 
permanent way and cables; also feeders and distributors for 
lighting Swinton and Rawmarsh. The same company has also 
secured the contract for the laying of permanent way, feeders 
aod cars for the Torquay Tramways. The total amount in all is 
appoximately £300,000. The former contract will be started within 
four weeks’ time, while operations will commence on the latter 
during August next. 


West Ham.— The Corporation haa placed an order with 
Mesers. S. Dixon & Son, Ltd., for 10 additional installations of 
Turner's tramway point controllers at £88 each. 


Wigan.—The E.L. and Tramways Committee has 
accepted the tender of Messrs. Dick, Kerr & Oo., Ltd., for the 


supply of an engine and dynamo, and those of Messrs. Johnson and 


Phillips and the British Insulated & Helaby Cables, Ltd., for cables. 


FORTHOOMING EVENTS. 


To-day's Arten — At 9 p.m. Royal Insti Institution. Prof. Ernest F'. Nichols, 
f Columbia University, N.Y., оп “ The Pressure Due to Radiation." 
At 8 p.n. Physical Society. (1) “ A Bimple Method of Determining 
the Radiation Constant: Suitable for Laboratory Experiment," by 
Dr. A. D. Denning. (9) “ А Bolometer for the Absolute Measure- 
ment of Radiation,” by Prof. H. L. Callendar. (8) ' The Resistance 
of а Conductor the Measure of the Current Flowing Through it,” 
by Mr. W. А. Price. 


Saturday, May 13th.—Junior Institution of Engineers. Visit to the Dorking 
Water, Gas and Electricity Works. Train leaves Cannon Street at 
1.30 p.m. 

At 7.80 p.m. Birmingham and District Electric Club. Mr. J. A. 
Jeckell on Cheap Electrical Energy for Power Purposes.” 

Monday, May 15th.—At8 p.m. Society of Arts. Cantor Lecture. Mr. Н, W. 
Ravenshaw on The Use of Electricity in Mines.“ Lecture I. 

Wednesday, Мау 17th.—4t 5.80 p.m. Chemical Society Meeting. 

At 7.30 p.m. LE.E. (Students). “Manufacture and Design of Electrio - 
Power Cables," by Mr. A. L. Kavanagh. 

Thursday, May 18th.—At 5 p.m. Royal Institution. 
"Flame." Lecture III. 

At 8 p.m. Faraday Society. Dr. T. M. Lowry on An Application to 
Electrolytes of the Hydrate Theory of Solutions.“ 

Friday, May 19th. At 7.30 p.m. N.E. Coast Institution of Engineers and 
Shipbuilders, Closing Business Meeting. Mr. J. F. C. Snell will 
reply to discussion on * Applications of Electricity to Industrial 
Purposes." 


Prof. Sir James Dewar, on 


— —— — — 
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Tis following orders have been issued for next week :— 


Monday, Мау 16th.—' A" Company. Drill Order Parade at7p.m. Technical 
Instruction, 8 pm. | 

Tuesday, Мау 16th.—'" B" Company. Instructional Drill, 7 p.m. Technical 
D 8 p.m. Medical Inspection for Recruits and Special Bervice 
Section, 7 p.m. ; 

Wednesday, May 17th.—Adjutant’s Drill at Millbank Barracks. Parade at 
Headquarters, 7.80 p.m. Drill order. Blue. Examination “C” and "D" 
Companies for “ A " Badge, 7 p.m. 

Thursday, May 18th.—" С” Company. Technical Instruction, 6 p.m. Company 
prl: Parade at Headquarters, 7.80 p.m. Rifles and side arms. Plain 
clothes. d 

Friday, May 19th. —' D" Company. Recruite' Drill. 6.80 p.m. Drill Order Parade 

‘for whole of Company, 7 p.m. Blue if possible. Technical Instruction 
afterwards. 

erik May 20th.— A" Company Supper at Headquarters, 7.15 p.m. for 


Witrrip C. Doser, Captain R.E. 
For O. C. E. E. R. E. (V.) 


NOTES. 


Gas Engines and Storage Batteries.— Mr. Archibald's 


conclusions relative 10 the economy of steam and gas engines 
with different load factors, to which we referred in our last 
issue, should serve to direct particular attention to the secondary 
battery. It has long been realised that if a battery of accu. 
mulator cells could be secured that would last indefinitely, 
or even for several years, the economy to be secured in the way of 
capital cost of power generating plant and in the consumption 


of fuel would be beyond anything that can be obtained in other 


directions, euch as condensing or mechanical stokers. If Mr. 
Archibald’s conclusions are correct, it follows that the gas engine 
would benefit more than the steam engine by the use of an accumu- 
lator for the provision of an engine load factor of 100 per cent. 
The load factor would be kept at that value by running the engine 
up to its maximum power, and shutting down when the cells were 
fully charged. The engine would be run when required, and always 
at full load. When not actively at work, the stand-by losses of a 
steam boiler are considerable. The stand-by loss of a gas producer, 
on the other hand, is not great, for a producer will remain quiescent 


-with its fuel contents incandescent for quite long periods, and it 


will speedily pick upagain. What the suction gas producer requires 
to enable it to meet a varying demand for gas is the addition of an 
over-weighted suction holder governor between the engine and the 
producer. Such a holder would rise when the engine stopped, and 
would accumulate a store of gas to be drawn upon when the engine 
started again, thus providing gas while the producer was becoming 
drawn gradually up to full prodactive output. 


England's “Home of Mystery."—We recently had 


the pleasure of visiting Messrs. Maskelyne's new entertainment at 


Bt. George's Hall, Langham Place, W., and of being agreeably 
mystified by the marvellous feats of magic and mystery for which 
the firm is renowned. Every item on the programme is well 
worth seeing, and in the case of the illusions presented, it is 
impossible to detect the mode in which they are accomplished. 
The most striking feature of the latter is the apparent ease with 
which they are performed; doubtless success depends very 
largely upon the precision with which each process is carried out, 
and the accuracy of timing on the part of the various performers, 
but there was not the slightest hitch in any one of them. 

Naturally, electricity plays an important though unobtrusive 

in the performances, and a very elaborate equipment 
has been designed and installed for this purpose by Mr. 
Edward Morehen, electrical engineer to the firm. The maxi- 
mum lighting load amounts to more than 50 Kw. for the stage 
alone, which is equipped with over 1,000 lamps, mainly fixed 
in battens and floats. Theswitchboard, which is situated on a special 
gallery witbin sight of the stage, consiste of two sections containing 
in all 60 circuits, Ten of these are controlled on a small board 
arranged on the three-wire system, with 200 volts across the outers, 
and are used for feeding outdoor arc lampe, auditorium lighting, 
&c. The main board comprises a large panel fitted with 13 sets of 
four switches, which are respectively a master switch, and three 
cireuit switches for red, white and blue lamps, or other colours, con- 
trolled by the master switch. The four switches are vertically in 
line, and above them in the same line are the corresponding fuses 
and pilot lamps. А separate panel carries switches connected with 
a number of special circuits, and heavy double-pole main switches 
at the end of the board cut off the whole when desired. 

The dimming resistances, which are of the Wirt ironclad type, 
are mounted in a room under the stage, and are operated by means 
of rods and bevel gear; they can be regulated separately or en bloc, 
or in any combination, by means of hand-wheels and clutches on 
the switchboard gallery. Special arrangements have been adopted 
for the stage lighting, whereby greatly improved effects bave been 
obtained ; the auditorium and corridors, in accordance with the 
regulations of the L.C.C., are supplied with electricity from two 
entirely separate sources, and the lamps are so arranged that the 
failure of either supply would cut off only alternate groups of 
lamps. The wiring throughout is in steel screwed unlined tubing, 
supplied by the Conduit and Insulation Co., and the whole of the 
work has been carried out with every precaution against risk of fire 
or breakdown. The mysterious and weird mechanical arrangements 
which we notice in the depths beneath the stage baffle description, 
and as we don’t Know what they were for, we won't give the show 
away. 


Mr, C. 8. Northcote. 


Standardisation of Fuses.—We are pleased to learn 
from Mr. Leslie 8. Robertson, secretary to the Engineering Standards 
Committee, that the importance of this question, to which we 
referred in our leading columns last week, has not escaped the 
attention of the Committee. The subject is to be dealt with by the 
Sub-committee on Electrical Plant Accessories, of which Mr. О. H. 
Wordingham (representiog the Admiralty) is chairman. 

The other members of the Sub-committee ате :— 


Mr. L. J. Steele, Representing the Admiralty. 
Col. Н. C. L. Holden, R.A., 10 5 War Office. 
Mr. A. P. Trotter, ` ji it Board of Trade. 
Mr. G. Scott Ram, 1 » Home Office. 
Mr. А. Н. Preece, ii ii Crown Agents for 
the Colonies. 
Dr. R. T. Glasebrook, 5 1 National Physical 
| , Laboratory. 
Mr. T. P. Wilmshurst, ' Nominated by the Incorporated Muni- 
cipal Electrical Association. 


Nominated by the Electrical Manu- 
facturers' Association. 
Mr. J. H. Rider. Mr. T. L. Miller. 
Col. R. E. Crompton, C.B. Mr. W. H. Miller. 
Mr. W. A. Chamen. Mr. J. Rennie. 
Mr. G. B. Elphinstone. Mr. Lester Taylor. 
Mr. 8. Evershed. | Mr. John F. O. Snell. 
Mr. J. B. Highfleld. Mr. C. P. Sparks. 
Mr. L. Langridge. Mr. W. H. Patchell. 
Mr. Leslie S. Robertson, M.T.C.E., Secretary. 
Mr. IC. Le Maistre, A. M. I. E. E., Electrical Aesistant Secretary. 


Having regard to the very wide field covered by the title 


Mr. F. Н. Nalder. } 


*' Electrical Plant Accessories,” it is to be hoped that the subject of 


fuses may be singled out for special attention, in order that it may 
be placed once for all on a satisfactory basis. 


Footbal].—The Arc Works Club (Crompton & Oo., Ltd., 
Chelmsford), has had a very successful football season. The result 
ів as follows:— — 

The First Eleven are champions of the Chelmsford and District 
League, having won the Oup and Medals. The Reserve Team are 
champions of the Second Division of the Chelmsford and District 
League, and they also receive Medals. The First Eleven are joint 
holders with Halstead in the North Essex League. The result of 
the matches played during the season is as under:— 

Played. Won, Lost. Drawn. Goals for. Against. 

Aro Works 1st 25 20 3 2 118 39 

T 2nd 17 19 2 3 54 23 


Mr. Н. О. Hawkins is tbe Club's hon. secretary. 


Firemen and Electric Shoeks.— The London Fire 
Brigade authorities bave now decided that india-rubber gloves shall 
be carried with the fire escapes and fire engines. The firemen most 
frequently meet with electric wires and electric plant in the 
basements of houses. 


Durham Collieries.—The Durham Collieries Electric 
Power Oo. is to supply power to the Hetton Coal Co. The power 
is to be used for hauling, pumping, coal cutting, and lighting at the 
company's exteneive collieries at Eppleton, Lyons and Elemore. 


Accident.—An employé of the Rochdale electrical 
department was at work at a section box on 2nd inst., when an 
explosion occurred, and threw him into the middle of the road. 
He was badly burnt, and otherwise severely injured about the 
head. | 


The London Traffic Commission.—We read in the 
Times that further sittings of this Commision took place last week, 
when evidence regarding motor-omnibuses in the Metropolis was 
given, also evidence relating to the working of electric tramways at 
Liverpool and Manchester by Messrs. Bellamy and McElroy 
respectively. It is stated that this is the last of the evidence, and 
that by Whitsuntide the report will be presented. "og 


Train Lighting.—Among the papers read at the 
International Railway Congress at Washington on Monday, was one 
by Superintendent Canovias, of the Hungarian State Railways, who 
expressed the opinion that the best illuminant for railway carriages 
was electricity. 


Institution Notes and Leetures.—The progress madeby 
Continental steel manufacturers in the пзе of the electric furnace was 
described by Mr. R. 8. Hutton, of the Manchester University, at & 
recent meeting of the Manchester Section of the Society of Chemical 
Industry. One important branch of the industry, Mr. Hutton said, 
is likely to be revolutionised. Ав the new methods aim chiefly 
at the production of high quality. crucible tool steele, in 
which our own country has always excelled, it is reassuring 
to find tbat the revolutionary processes are not of 
such a nature as to be unsuited for application here. As 
already mentioned in our columns, valuable reports have been 
published by the Oanadian Government Commission sent out 
specially to investigate and! criticise the electrical processes of 
manufacturing steel. The essential novelty of these new methods 
lies in the substitation of electric heating for the gas or coke firing, 
which bas up to the present been employed in the various stages of 
treatment which iron has to pass through in the course of ita trans- 
formation into steel. As a direct result of the application of the 
electric furnace, it has been found possible to turn out steel 
оѓ; а quality at least equal to that of the best Sheffield 
crucible . steels, » starting with far less costly materials than 
those iat present utilised. The cause of this possibility lies in 
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the fact that the electric furnace enables the refining of a poor- 
grade steel to be carried to such a high pos аз to produce а metal 
of crucible steel grade. This is particularly noticeable in the ease 
with which phosphorus and sulphur—which are so injurious to the 
quality of steel—can be eliminated. In present-day practice the 
crucible steel manufacturer has to select his raw materials most 
carefully, and so mix them that, after fusion in the crucible, 
they shall have. the desired chemical composition and accom- 
ying mechanical properties, Оп the other hand, the 
mer and open hearth processes, wbich are so widely employed 
for steels of lower grades, do not admit of the refining ofthe metal 
up to the quality of a crucible steel. In the electrical processes it is 
ways possible to heat some 4 tons of metal at а time, and there is 
no reason why very much larger furnaces should not be constructed 
as soon as the development shows sufficient promise. The cost of 
production in tbis country, so far as the higher-grade steels are 
concerned, will certainly be in favour of the new methods. The 
consumption of electrical energy ranges from 718 to 1,100 B. of T. 
units per ton, according to the kind of steel manufactured. The 
relative cost of this energy will be only а small fraction of that 
which is paid for electrical energy forlighting or power purposes. 
In such manufactures as this it is possible to work continuously 
night and day throughout the year; and under these circumstances 
electrical energy can be generated and sold at prices which are far 
below wbat is possible with the very intermittent load of motors 
or electric lighting. It seems quite probable that in the near 
future the electric furnace will be considered a necessary adjunct 
to many of our ordinary steel processes. In this connection it is 
likely, at first, to be used chiefly for finishing off the refining of 
ап ordinary steel. It has been shown that, even in the present 
small plant, an ordinary Bessemer steel, if transferred in the 
molten condition to the electric furnace, can be brought up to 
the quality of а crucible steel for the expenditure of only 120 
Board of Trade units per ton. The extra cost of this treatment 
willin any case, be а mere fraction of the enhanced value of the 
product. | 

The ninth annual conference of the Association of Tramway and 
Light Railways Officials was held at the Grand Hotel, Bristol, on 
May 3rd, Mr. Н. England, of Wakefield, presiding. Mr. Obas. 
Challenger, of the Bristol Tramways Co., welcomed the officials to 
the city. After several new members had been elected, the report 
and accounts for 1904 were adopted. The president and Mr. Conaty 
were appointed to confer with the Municipal Tramways Association 
and the Tramways and Light Railways Association, to consider the 
advisability of forming а united association for the kingdom. 16 
was decided to accept an invitation from the Tramways and Light 
Railways Exhibition Committee to meet at the Electric Traction 
and Railways Exhibition at the Royal Agricultural Hall, London, 
from July 3rd to 14th. The Executive Committee was elected as 
follows :— Messrs. A. L. О. Fell (London), C. Conaty (Birmingham), 
A. R. Fearnley (Sheffield), H. Mozley (Burnley), A. Н. Bannister 
(Norwich), H. Hartley (Darlaston), and R. W. Cramp (Birmingham). 
It was agreed to hold the next meeting ia London. Mr. Sidney 
Smith read a paper on “The Bristol Tramways,” and a short dis- 
cussion follow In the afternoon the members visited the 
Brislington depôt and the power house. 

The annual general meeting of the Students’ Section of the 
LE.E. will be held at 92, Victoria Street, 8.W., on Wednesday, 
Msy 24th, at 7.30 p.m., to receive the report for Session 1904-5, 
and for the election of the committee and officers for Session 
1905-6. There are vacancies for three extra-collegiate representa- 
tives on the Committee, for which nominations are invited, and 
they оё be submitted to the students' hon. secretary as early as 
possible, 

Dr. W. G. Rhodes, M. I. E. E., is at present delivering a special 
course of lectures on Electric Traction at the Victoria University 
of Manchester. 

The fifth annual report of the Glasgow Section of the I. E. E. 
shows that there were 19 members added, but 15 resignations, so 
that the net increase is only 4, making the total membership in all 
sections 211. The annual meeting of the Section was held on 
Tuesday. Great regret is expressed af the loss sustained by the 
Section in the removal of Mr. Chamen to London. It is pointed 
out that there are many qualified electrical engineers in the 
Glasgow district who have not yet joined the Section, though 
some of them attend the meetings. They are urged to join and 
maintain the namerical strength of the Section. 

At Monday's meeting of the Royal Institution, Mr. W. R. Bous- 
field, K.O., M.P., and Prof. J. J. Thomson were elected members. 
The President has nominated the following vice-presidenta for the 
ensuing year:—Sir William de W. Abney, K. C. B, Mr. Shelford 
Bidwell, the Right Hon. Lord Alveretone, G.C.M.G., Dr. Ludwig 
Mond, the Right. Hon. the Earl of Rosse, K.P., Sir Thomas H. 
Sanderson, G. O. B., Sir James Orichton-Browne (Treasurer), and Bir 
William Crookes (Hon. Secretary). The Right Hon. Lord Rayleigh, 
O.M., F.R.S., iwas elected Hon. Professor of Natural Philosophy, 
and Prof. J. J. Thomson, F.R S., was elected Professor of Natural 
Philosophy. 


Electrical Standardising Institution.—As a result 
of the recent Open Scholarship Examination held in April, the 
Examiners recommend the following awards :— 

To Edward Stanton Ritter, of Cheltenham College, a Maxwell Scholarship of 
50 guineas, tenable for two years. 
To Louis Dudley Hooper, of Bournemouth School, and James Ardern Taylor, 


of Wellingborough Grammar School, Exhibitions value 30 guineas, tenable for 
two years. 


The following candidates, who distinguished themselves in the 
above examination, have been awarded special prizes of 20 guineas 
each : 


Arthur Lionel Ballard, of Dunheved College. 
Edgar James Barnes, of Bournemouth School, 


bead of 53:4 metres (175 ft.) 


Ontario Power Co., Niagara Falls.— We cull the fol- 
lowing from the Electrical World and Engineer, New Lork:— A 
horizontal type turbine of the largest capacity ever built has been 
assembled in the power house of the Ontario Power Co., Niagara 
Falls. A view of the turbine as assembled in the shops of the 
manufacturer is reproduced herewith. The turbine stands 13 ft. in 
height above the floor, and the bed plates measure 21 ft. x 29 ft. It 
was designed and built by J. M. Voith, Heidenheim a. d. Brens, 
Württemburg, Germany, and is the first of 20 to be installed for the 
development of 200,000 x H.P., each turbine driving а 10,000-z P. 
generator. They are rated as follows: —11, 340 н.р. 20 ob. metres 
(700 cb. ft.) per second, 1874 revolutions, when d under a 
The turbines are of the inward-flow 
double Francis type, having two runners of 78 in. diameter, each 
capable of developing 5,700 н.р. The water is controlled at the 
turbine by swivel gates, which also act as guides. Lombard 
governors will be used. Relief valves are provided at the end of 
each penstock, discharging directly into the tail race. These 
enormous turbines are supplied by penstocks 9 ft. in diameter, 
which enter the power house below the floor level. Where each 

enters the building, a heavy thrust flange is imbedded in 
the enormous mass of concrete which forms the foundation of the 
entire plant. The thrust of the water column equals 650,000 1b. for 
each turbine. The turbines are set above, to one side of, and with 


- shafts parallel to, the penstocks, so that the supply pipes turn at an 
angle of 90° on the horizontal and 45° upward. 


he supply pipe 
ends in а spiral housing of heavily reinforced plates. e 175 ft. 
of head is made up of 155 ft. above the centre of the shaft and 20 ft. 
below. Since the water level of the river varies greatly on account 
of the narrowness of the gorge, the tail race is separated from the 


11,390-н.р. Товвїню, ONTARIO Роткв Co. 


river.by a weir, with a crest 7 ft. above normal river level. Both 
draught tube and tail race below the floor level are entirely of con- 
crete. On account of the large and heavy pieces, special сата were 
necessary for transportation. The second turbine has been 
received, while the third has been shipped and the fourth is under 
construction. 


Diversity Factor.—The following letter came to hand 
from Mr. Taylor too late for inclusion with the discussion on his 
paper :— 


“ As this question of diversity factor is one of the greatest impor- 
tance, and my extension of the ordinary meaning of load factor has 
evidently been misunderstood, I beg leave to further trespass on 
your columns. 


“Mr. Tapper's remarks, and more especially, Mr. Arthur Wright's 
communicated remarks, bear out in a striking way my own deduc- 
tions (p. 18 of paper). The Glasgow car motors, we are told, develop 
60 Kw. occasionally. Hence, taking a one-hour cycle, the energy 
consumption with a 100 per cent. ‘load factor’ (in the sense I 
have taken it) would be 60 unite per car. 


“ But we know that for each unit consumed on the сат, we ought 
to do acar-mile. Therefore, if the ‘load factor’ were 100 per cent, 
we should cover 60 miles in that hour. But it is found in practice 
that, including all stops, we only cover, say, 8 miles per hour = 
8'0 units. | 

“ Hence the load factor (over a 1-hour cycle) is only 60 x 100 
And the diversity factor is the 


reciprocal of the load factor, or ы = 7'5, which is almost exactly 


рег cent. = 13°3 per cent. 


what Messrs. Wright and Tapper makeit. Bimilarly, with very inter- 
mittent work, such as lifte, &., the diversity factor may easily 
reach values of 10, 15, or even 20; but the load factor goes down in 
proportion. 


im mm 4 . 1 
— ——— 0 
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" In spite of this, ва I have shown in my paper, the station load 
factor, over the same cycle, may be quite high, because it is the 
product of the (cyclic) load factor and the diversity factor.” 


Parcel Traffic on Manicipal Tramways.—It is stated 
that Messrs. Sutton & Oo., the well-known parcel carriers, have com- 
menced an action against the Manchester Corporation, asking for a 
declaration that the Corporation has not the power to use the 
tramways for the carriage of goods, nor to use the buildings, plant 
and servants of the d ent for other than tramway business. 
It is reported that Messrs. Satton have obtained a writ from Mr. 
Justice Farwell, in the Chancery Division. The Tramway Com- 
mittee will defend the action. 


Appointments Vacant.—Temporary assistant engineer 
for the L.0.0. Asylums Committee (£200); assistant engineer for 
Napsbury Asylum, St. Albans (85s.); assistant electrical engineer 
for Oban (£70) ; mains superintendent (£150) for Coventry; shift 
engineer for Manchester (£150). 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tranuoay and railway oficials, to readers of the 

Жг.вста:слг, Ry] posted as to their movements. 


Central Station Engineers.— Mr. W. A. OHAMEN was 
entertained to dinner in the Grosvenor Reataurant, Glasgow, on 
Thursday, 4th inst, by the members of the electrical profession in 
and around Glasgow on the occasion cf his retirement from the chief 
engineership of the Corporation. Oouncillor D. M. Btevenson 
occupied the chair, and amongst those present were:—Mr. Mark 
Robinson, of Messrs. Willans & Robinson; Mr. J. Dalrymple, 
manager Glasgow Tramways; Mr. W. W. Lackie, tion elec- 
trical engineer; Mr. W. C. Martin, Mr. W. McWhirter, Mr. Sam 
Mavor (Messrs. Mavor & Coulson). The company numbered over 
200 gentlemen. The chairman, in proposing the toast of the even- 
ing, referred to the occasion when Mr. Ohamen was appointed chief 
engineer to the Corporation Electricity Department, and remarked 
that the gathering that night was the best possible tribute to his 
popularity. Mr. Ohamen came to them as a man connected with a 
private firm, and he showed a capacity which amply justified his 
appointment. When he entered the service of the Corporation 
there were 150 people on the pay-sheet of the Electricity Depart- 
ment. Now there were 600. They had only one generating station 
then of 3,300 H..; to-day they had three stations with 19,000 H.P. 
The revenue in those days was £36,000 per year; it was now 


£180,000. If they took these figures, and if they took the audience 


that evening, they had avery substantial testimony to Mr. Chamen’s 
work, and they kad good reason to look back with pride to the fact 
that they selected а man more or less unknown in those days, who 
had proved far more capable than even they had hoped or expected. 
He was sorry to say there was a great deal of truth in the remark 
that the Corporation did not know the best way to keep a good 
man. Itseemed to him the Corporation would act wisely if they 
asked, “What ів this man’s market value, rather than what is the 
amount we can screw him down to in dealing with him." He never 
knew а man in the Corporation service who got along so well as 
Mr. Ohamen. He bad managed to please the contractors, and he 
had managed to please the Corporation at the same time, а very 
difficult thing. He had also succeeded in pleasing the consumers, 
another difficult thing, and he was sure he went into private life 
with the best wishes of everyone. Mr. Thomas Wrigbt, chairman 
of the Scottish Electrical Contractors’ on, also spoke to the 
toast touching on Mr. Chamen’s administrative qualities. In reply, 
Mr. Chamen said it gave him the greatest pleasure to think that 
the Corporation had decided to appoint Mr. W. W. Lackie in his 
place, and Mr. Page chief assistant. A great deal of rubbisb, he 
said, was talked in regard to Englishmen baing unpopular in 


` Scotland. He had never experienced anything bot kindness in 


Scotland, and he knew nothing whatever abont the so-called 
Scottish prejudice against Englishmen. He would always remember 
155 seven years in Glasgow as one of the happiest chapters in his 

8. 1 

Mr. A. N. Moons, assistant resident engineer at Stuart Street 
station, Manchester, has been appointed superintendent of both 
the old and new generating stations at Belfast. 

Mr. Exnzsr DURHAM, who has been appointed second engineer 
at Bahia Blanca, under the South American Electrio Light and 
Power Co., left Eagland on Thursday, 11th, by the Royal Mail. 
The staff of the Wimbledon Borough Electric Light Works pre- 
sented Mr. Durham with a kit bag, and gave him a hearty send off 
on g his berth amongst them. 

Mr. PAvLa, electrical engineer to the Middleton Corporation, was 
married at Southport on 3rd inst. to Miss Cissy Walker, daughter of 
Alderman Walker, ex-Mayor of Middleton. 

Mr. A. PEDEN RuTHBRFOBD, burgh electrical engineer, Leith, is 
to be married on Tuesday, 30th inst. 

Kingston-on-Thames Т.О. on Tuesday increased the salary of 


the electrical engineer (Mr. J. E. ErGOOMB) by £100, bringing i$ - 


up to £510 per annum. 


\ 


spsak їп detai 


General.—Mr. WN IAI A. Тооккү has commenced 
practice at 29, Old Queen Street, Westminster, S.W., as an expert 
on steam, gas, and oil engines, and power-producing machinery in 

eral. 

The Electrio Lighting Committee of the Btepney В.О. reported 
on Monday that Mr. Ұвтант, the consulting electrical engineer, 
had informed them that he had decided to relinquish his intention 
of increasing his shareholding in the Reason Manufacturing Co, 
and of becoming а director thereof. The Council had been aware 
of Mr. Wright's connection with the company from the date of his 
first appointment, and he had never been consulted on the suit- 
ability of the apparatus purchased from the company, nor had he 
assisted in drawing up the specification. The present arrangement 
between Mr. Wright and the Council was preferable to a system of 
remuneration based upon percentage payments. 

Mr. HILLIARD ВткрРнинв, A M. I. H. E., A. M. I. M. E., of 39, Victoria 
Street, has been appointed sole London agent for the Asphaltic 
Limestone Concrete Oo., Ltd., direct importers and refiners of 
Trinidad bitamen, for the sale of bitumen, box compounds, and 
asphalte. Mr. Stephens has also been appointed agent to Mesars. 
A. & J. Main & Co., Ltd., structural engineers, Glasgow and London. 
All communications should be addressed to 39, Victoria Street. : 

The Right Hon. Lord Grorar Hamitrton, PE. O., M.P, and Mr. 
WILLIAM H. Brown, have been elected directors of the Metro- 
politan District Railway Co. Mr. OHARLES James CATRR-BcOTT 
(chairman of the London and India Docks Oo.) has been elected 
а director and appointed chairman of the London United Tram- 
ways (1901), Ltd., Mr. ORHARLAS T. Үввкиз having resigned the 
chairmanship in order to enable him to devote more of his time to 
the Metropolitan District Railway Oo. Mr. William Н. Brown has 
also been elected a director of the London United Tramways Oo. 

On April 29th, at St. Margaret's Church, Lee, Mr. VALERI ALFRED 
Fyn was married to Alice, daughter of the late Richard Charles 
Studdert, M.D. \ 

The Burnley Gazette says that Mr. Wu. T. Тлтгов, A. M. IE. E., 
has been elected assistant superintendent of & division of the Cali- 
fornia Electric Corporation. The Corporation operates about 800 
miles of 45,000-volt transmission service, and shortly will increase 
the line voltage to 55,000. Mr. Taylor is at preient located at 
Bacramento, California. | 

Mr. D. Martın, lately manager of the manufacturing department 
of the Electrical Trades Supply, Ltd., Birmingham, has been 
received into partnership with the engineering firm of Messrs. R. 
MoFie & Sons, St. Mungo Works, Glasgow. 

The Bureau International des Administrations Télégraphiques, 
Berne, announces that on August lst next, by reason of ili-health 
and advanced age, Mr. EMIL Ёвснвдкснив is retiring, after beiog 


- with the Bureau for 20 years, he having spent more than 50 years 


in the telegraph service. He took part in the International Tele- 
graph Conferences of London (1879), Berlin, Paris (1892), and 
Badapest and London (1903). 


Obituary.— We regret to record the death of Sir ROBERT 
HERBERT, G. OC. B, who will be remembered by electrical men chiefly 
by reason of his connection with the Telegraph Construction and 
Maintenance Co., of which he was the chairman, and with the 
Eastern and South African Telegraph Co., of which he was a director. 
Of his distinguished public career, space does not permit us to 

i He was late permanent Uader- Secretary of State 
for the Colonies. Late in 1903 Sir Robert became chairman of Mr. 
Chamberlain’s Tariff Commission. He had suffered from heart 
trouble for some time, and went for a cruise in the Mediterranean, 
but feeling worse he hurried home, and arrived there in time to die. 
He reached Ickleton on Friday night at 8 o'clock, and passed away 
at 230 on the followirg morning. He was in his 74th year. 


NEW COMPANIES REGISTERED. 


—— 


Sir Hiram Maxim Electrical Co., Ltd. (84. 4286).— This com- 
pany was registered on April 20th, with a capital of £50,000 in £1 shares (80,000 
protcrenceh to acquire from the Peddie Small Arms Corporation, Ltd., the 

usiness and property recently acquired by that company from Sir Hiram 
Maxim Electrics! and Engineering Co., Ltd., to acquire any other concessions, 
rights or properties, and to carry on any business connected therewith. The 
first subscribers (each with one share) are:—J. T. Peddie, 15, Victoria Street, 
E.C., director; B. J. Gripper, Hartham House, Hartford, gentlemen; A. W. 
Hill, Burnaby Gardens, Chiswick, engineer; E. J. Smyth, 94, Queen's Road, 
B.W., clerk; A. W. Read, 11, onmonger Lane, E.C., solicitor; H. M. 
Cordrey, 11, Ironmonger Lane, E.E., clerk; and R. B. Cannings, 11, Iron- 
monger Lane, E.O., clerk. Minimum cash subscription (10 per cent. of the 
shares offered to the public. The number of directors is not to be less than 
two nor more than seven; the subscribers are to appoint the first. Qaali- 
fication of any director not being a director of the Peddie Small Arms Corpora- 
tion, Ltd., 250 shares; remuneration, £75 each per annum. 


Electro-Chemical Industries, Ltd.—The memorandum of 
association only of this company was registered in Guernsey on April 209th, 
capital £800,000 in £1 shares, of which 199,993 are to be issued as fully paid, to 
acquire and develop inventions, patent rights, &c., relating to electricity and 
chemistry. The first subscribers (each with one share) are:—I. C. Ozanne, 
5 and 6, Court Row, Guernsey, accountant; F. De P. Bienvenu, 1, 
Court Road, Guernsey, H.M.s  Deputy-Sergeant; T. B. Banks, High 
Btreet, Guernsey, merchant; F. I. Brownsey, 48, High Street, Guernsey, 

rinter's manager; C. J. P. Ridgway, 4, Court Row, Guernsey, clerk; A. 
artin, York House, Candie Road, Guernsey, merchant; and A. Н. Singleton, 
High Street, Guernsey, hairdresser’s assistant. 


Au Electrical Co., Ltd. (84,453).— This company was 
registered on May 8rd, with & capital of £70,000 in £5 shares, to carry on the 
business of an electric light and power company in all ite branches, to acquire 
or construct, maintain and control tramways and works for generating and 
supplying electrical en for the purposes of light, heat, or power, and to 
carry on the business of mechanical engineers, engineers, manufacturers о 
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and dealers in electrical apparatus, &c. The first subscribers (each with one 
share) are: - Н. Gordon, 12, Ovington Square, S. W., gentleman; Н. W. Braine, 
25, Hamfrith Road, Stratford, E., clerk; F. R. Reeves, Balisbury House, E.O., 
engineer; А. E. Mohring, 59, Gladstone Gren East Ham, engineer; 8. R. 
Smitb, 101, First Avenue, Little Ilford, clerk; T. W. Vickers, 65, Kensington 
Avenue, East Ham, clerk; and C. D. Braddon, 10, St. James’ Road, Surbiton, 
engineer. No initial public issue. Registered without articles of association. 
Registered office: Salisbury House, London Wall, E.C. 


CITY NOTES. 


Western Telegraph Co. 


Tum directors’ report for the half-year ended December, 1904, eays 
that the revenue amounted to £248,265, and the working expenses 
to £105,507. After providing £14,065 for debenture stock and 
debenture inferest and sinking fund, and £4,821 for income-tax, 
there remains a balance of £123,831, to which is added the sum of 
£4,440 brought forward from June 30th lægst, making a total of 
£198,271. First and second interim dividends, amounting to 
£62,379, have been paid, and after transferring £60,000 to the 
general reserve fund, and £2,000 to the maintenance ships’ reserve 
fund, there remains a balance of £3,892, which is carried forward. 
The revenue includes £11,808 6s. 6d. dividends upon investments 


in other telegraph companies, and £7,644 15s, 2d. interest on reserve 


fund investments. 


Brush Electrical Engineering Co. 


THE annual meeting was held on Wednesday at Salisbury House, 
E.O., Lord Vaux of Harrowden presiding. 

The Онагвмах, in proposing the adoption of the report’ (see 
ELECTRICAL RzviEw, May 5th, p. 740) said that the feature of the 
reports in recent years had been the gradual, but substantial pro- 
gress made by the company towards the attainment of а more 
healthy financial position, leading, they trusted, to one of 
sustained prosperity. This year they were sgain able to report a 
considerable increase in turnover—due not to any abnormal 
influences, bnt simply the result of unremitting care and hard work, 
rendered more efficient by continual efforts to perfect their 
methods of production and their business machinery generally. 
The real extent of the improvement that had taken place could 
not, however, be justly appreciated by a simple comparison of 
the accounts with those of the previous years. Ii the manufactur- 
ing industries were in a generally flourishing condition there might 
indeed be some ground for ditappointment with the rate of their 
progress, but the published reports of leading electrical manufac- 
turing companies rendered it scarcely necessary for him to tell 
them that in regard to the unremunerative character of the work 
undertaken, 1904 was even a worse period in their trade than the 
previous year had been, so that if they bad merely held their own, 
as they had done, they would have given some indication of the 
strength of their re-organised system. That, however, hardly did 
fall justice to the company’s operations in the pact year, for they 
had been actively engaged upon very necessary development work 
in various departments at Falcon Works, calculated to increase 
their profits in future years, but, for the time being, having just the 
opposite effect, inasmuch as the expense bad been borne by the 
revenue of the year under review. Although the electrical industry 
was continually demanding new designs and new methods of manu- 
facture, and the production of standard articles in quantities had 
to be interrupted occasionally for the sake of special lines, their 
organisation was now better able to deal with both classes of orders, 
and they were prepared with numerous designs, patterns, and 
working drawings which they anticipated would be very useful 
during the next few years, bat the ccst of which had been defrayed 
out of the revenue of 1904. The salient feature of the year's business 
had been the sustained activity of their rolling stock department, 
and the growing strength of their mechanical engineering and elec- 
trical business. They bad executed large rolling stock orders for 
various municipal and other tramway undertakings, and they bad 
now completed delivery to the Metropolitan District Railway of 
cars and trucks, which represented the highest class of electric 
railway vehicles yet constructed for service in this country. In 
view of the coming electrification of other railways, they had made 
careful preparations for handling large orders of that description. 
On the other side of their works, their business in electrical 
machinery and apparatus had been developing satisfactorily, and 
their expectations with regard to their new type of reciprooating 
engine bad been fulfilled by the high efficiency attained by those 
which they had delivered to customers in different parts of the 
country. The net profit available was practically the same as in 
the previous year, and they recommended the payment of the full 
preference dividend, which would absorb £18,000 ; and the transfer 
of £7,000 to the general reserve fund, leaving £3,080 to be carried 
forward. The amount advanced by the British Electric Traction 
Oo. now stood at £30,740, and the item of loans and overdiafts 
was reduced from £88,334 to £75,342, while of that a sub- 
stantional proportion, £29,688, represented the amount drawn 
at the end of December upon a temporary advance for the purposes 
of their Bombay electric supply and tramways undertaking. That 
was a scheme of great promise from which they were justified in 
expecting profitable developmente, and arrangements were already 
well advanced for the sale of the undertaking to a separ.te com- 
pany on terms which would include the placing of large contracts 
with their company. They were already building motor-'buses 


possessing features of special merit for practical purposes. As to 
the future, it was certainly more cheerfal than when he last 
addressed the sharebolders, and the prospects in the immediate 
future were such as not to give rise to the anxiety which the 
directors bad experienced in the past. 

Mr. W. L. Млраех seconded the motion. à 

Some discussion of an adverse character ensued, in which sev 
shareholders complained of tbe large amount set against patents 
and goodwill, but eventually the resolution was carried. 


Calcutta Electric Supply Corporation. 


Cor. A. J. Болти, R.E., presided at the annual meeting held on 
May 5th, at Salisbury House, E.O. In moving the adoption of the 
report (see ELECTRICAL Review, April 28th, p. 699), he said that, con- 
sidering the large additional capital expenditure incurred, the result 
of working during 1904 was satisfactory. The year’s capital expendi- 
ture was £41,733, making a total of £424,503. During the year 
£3,995 was expended on land and buildings at Ultadanga, Alipore, 
and Emanbagh Laue; £15,996 on machinery and tools in connection 
with the plant for the two new stations; and £14,162 on mains. 
They had constructed 8 miles of overhead mains and 11 miles of 
underground mains. The totallength of mains in operation at the 
end of the year was 53 miles of overhead and 74 miles of under- 
ground mains, or 127 miles in all They had also constructed 
3 miles of underground mains in substitution of overhead mains, 
which had not been changed over at theend of the year. The 
demand for new extensions showed no signs of diminution, and 
they must anticipate a large outlay under this head for some time 
to come. They had spent a further £6,615 on meters, To meet the 
capital outlay they issued 20,000 new shares at a premium of £1 per 
share, and they would probably have to consider the question of 
finding further capital at no distant date. The satisfactory increase 
in the business fully justified the outlay. The gross revenue from 
all sources had amounted to £60,243, compared with £47,139 in 
1903, an increase of £13,104, or 27 per cent. Thé total expenditure 
was £30,744, against £25,591 in 1903. Omitting, however, the pro- 
vision in the accounte for foture renewals, the actual expenditure 
in 1904 had amounted to £24,207, against £19,026 in 1903, an in- 
crease of £4582, or 23 per cent. The working expenses in 1904 
consnmed 40 per cent. of the gross earnings, while in 1903 the pro- 
portion was 41 per cent. The installations connected with the 
system increased from 1,387 at the end of 1903 to 1,814 at the end 
of 1904. At the end of 1903 the lamps and motors connected 
with the system amounted to the equivalent of 122,492, and at 
the end of 1904 to the equivalent of 163,853 8-c.P. lamps. 
The units sold to customers in 1903 amounted to 2,067,806, and in 
1904 to 2,760,459. Under private lighting they had an increase of 
about £6,000, under power of about £5,600, under public lighting 
of about £400, while under rental of electric fans a small decrease 
was shown owing to some customers preferring to purchase fans 
instead of hiring them. In regard to expenses, coal had cost £790 
more; salaries £610 more, Under repairs and maintenance the 
actual increase in outlay had been about £1,500, due to heavier 
repairs to machinery, and to two large machines having to be taken 
down and re-erected owing to the sinking of their foundations, In 
order to make a full provision for fature renewals the total charge 
shown in the accounts under this head had been increased frem 
£8,500 to £11,000, and a net sam of £6,537 had been credited to 
the renewal fund account, which now showed а credit balance of 
£21,815. There were farther increases under management expenses 
and special charges which might be generally attributed to increased 
work. The net earnings for the year were £29,499 compared with 
£21,587 in 1903, an increase of 36 per cent. The directors recom- 
mended a final divideod for the half-year at the rate of 10 per cent. 
per annum, making, with the interim dividend, 8 per cent. for the 
year. Mr. Glass (a director) went to India last winter, and while 
there he looked into the company's affairs. He spoke very favour- 
ably of their prospecte, and had given them a report containing 
many valuable suggestions which they were investigating, and 
which seemed likely to improve the company's position. The lamps 


and motors connected with the system had inoreased from the 


equivalent of 163,853 8-c.P. lamps on December 31st to the eqni- 
valent of 178,605 8-0 P. lamps on April 7th. On the strong repre- 
sentations of their managing agents, they had reduced the scale 
of charges to the consumers of current for lighting purposes from 
Jannary 1st last on the condition that accounts were promptly paid. 
The site for the Howrah generating station had at last been secured, 
and the work of building the station was now in full swing. A 
considerable portion of the plant for this station was now in India. 
There had also been delay in starting the Ultadanga station owing 
to an excharge of lands in order to make a better site for the 
station and to settling the design for the station. It was 
believed that all questions had now been decided, and 
that this work would also be pushed on rapidly. Every- 


thing pointed to the continued prosperity of the under- 


taking ani an increasing business for a considerable time to 
come. When the company was formed they were granted a licence 
for the supply of electricity under the Act of the Government of 
Bengal then in force, and they had had three new licences granted 
to them for extensions of their area on the Calcutta side of the 
Hooghly. Since that time a new electricity Act had been passed 
by the Government of India. The Government officials suggested 
to this company’s agents that it would be desirable to grant the 
company a consolidated licence under the new Act in supersession 
of their present licences, In reply, they asked to be supplied with 
a draft of the licence which the Government were prepared to give 
under these circumstances. This they had now received, and while 


Which was used on most other cable systems. 
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this lioence did not in any way damage them, in one important 
icular it placed them in а better position. Under their present 
' licences, Government or the Calcutta Municipality conld purchase 
the undertaking after the lapse of 21 years or in 1918 on the terms 
of paying the then value of all lands, buildings, works, materials 
and plant of the undertakers, suitable to and used by them for the 
purposes of the undertaking within such area, or part thereof, such 
value being agreed or estimated by arbitration on the basis of the 
value of the undertaking as а going concern. If they did not 
exercise this right of purchase, the licences would be prolonged for 
а further 21 years, after which the ваше authorities conld acquire 
the undertaking on payment of the value of all lands, buildings, 
works, materials and plant of the licensees, such value, їп case of 
difference, to be determined by arbitration. The new licence pro- 
vided for the right to acquire the company's property at the end of 
the first 21 years on the same terms as the present licences, and 
further provided the right to purchase on the same terms after the 
completion of each subsequent period of 10 years, so that the 
licence would be & continuing one, and these new conditions were 
decidedly more favourable to the company than those of the 
existing licences. The directors bad no hesitation in recommending 
shareholders to accept the new licence as now drafted. 
Mr. E. BourNors, M.P., seconded the motion, and it was adopted 
unanimously. 

The ordinary business baving been transacted, the necessary 
resolution authorising the directors to act in regard to the new 
licence was approved. 

Mr. Grass having’ briefly referred to his visit to India and the 
excellent future that lay before the company, a resolution thanking 
the board and staff terminated tbe proceedings. 


Elmore's German and Austro-Hungarian Metal Co. 


TRR directors’ report for 1904 says that all chargea, except those 
for law costs and interest, show а reduct.on. The dividend to be 
received from the Metall Co. (£5,366) is greater by £2,446; and 
a loss of £3,081 made in 1903 has been converted into а small 


profit. 


The result cannot be regarded as wholly satisfactory, for it was hoped that 
the dividend from the Metall Co. would be greater. 'The directors are, how- 
ever, glad the compsny is once more able to show a profit instead of a loss, and 
they are satisfied, from what they have personally seen at Schladern, and from 
the increased sales, that a greater improvenient may reasonably be anticipated 
from the present year’s working. The directors draw attention to the fact 
that the (otal sum paid by this company and the Metall Co. by way of interest 
and commission amounted to £9,345 4s. Depreciation and repairs and main- 
tenance charges in the Metall Co.'s account represent the Jarge suin of £4,084 
9s, 2d. These two items give a total of £18,429 13s. 2d. The sharcholders will 
therefore realise how large the earnings must be to bear this burden and show 


& profit. 

The accounts of the Metall Co. show a distinct improvement, there being an 
increase in tbe gross profit of M. 76,656.05, and in the net profit of M. 45,679.27, 
compared with the year 1908. For а considerable period, owing to the erection 
of tbe new plant, which included a 85-ton fly-wheel, output was retarded and 
the total production was reduced considerably in consequence. There was 
also delay in starting the new plant owing to late delivery by contractors, a 


serious accident, and other causes, with the result that the new plant did not 
The directors are pleased to 


get into working order until late in the year. 
report that the machine is fulfilling their expectations, and they are satisfied 
the company will reap considerable benefit by its introduction, the cost of pro- 


duction being considerably lessened by its use. The tubes produced by the 
Dew process are giving excellent results ав to quality. 'The directors are also 
pleased to report а continuance in the supp!y of orders, and bad they the plant 
and working capital the sales could be largely increased. Notwithstanding the 
increased value of copper on December 81st, 1904, ro appreciation was taken in 
the value of tbe copper stock. Had the stock been taken at the price ruling on 
that day the profit would have been greater by over £10,000. In order to 
regulate production in Germany a syndicate of copper tube makers bas been 
formed, with a central office in Cologne. The Metall Co. being the second 
largest copper tube makers in Germany, have been allocated the second 
largest share of the total production of Germany. The syndicate was not 
formed for the purpose of increasing prices, but of organising distribution and 
reducing manayement expenses. The directors have decided to increase the 
capacity of the tactory by adding two additional draw-benches, but if it is desired 
to take full advantage of the business which is within the company’s reach, still 


further draw-hench power will have to be added. 
Messrs. MacF'arlan, Heal and Garnett have waived £275 of their fees for the 


past year, 


—— —ÍÀ 


West Coast of America Telegraph Co. 


Sm J. Denison РЕкрЕБ presided at the meeting of this company 
held at Electra House on May 2nd, and in moving the adoption of 
the report, he said that the gross receipts amounted to £42,333, as 
against £35,707, an increase of £6,330. Ihe expenses at stations 
increased by £2,600 to 217,561, the chief reason being the 
intrcduction of the recorder instrument. The company vp to this 
time had used the mirror, and he thought they were the last using 
such an instrument, which was now almost out of date. It had 
served their purpose very well, but they found at the present time 
that the difficulty of getting mirror clerks in this country was so 
great that they had decided to introduce ths recorder instrument 
This would not only 

increase the speed, but would in other ways facilitate the carrying 
of their traffic. This had cost them about £1,111, and they would 
very likely have to spend another £200 upon it. After referring 
briefly to other items which bad shown an increase, he referred to 
the maintenance of cables and landlines. In 1903 this had cost 
£12,155, but in 1904 it had only cost £9,203, or £3,222 to the good. 
He had always warned them against considering ару real benefit which 
апу particular accounts might receive from that item ав а permanent 
saving, because they could never tell when the cables might go. That 
Or more might be absorbed this year. They had had a certain 
expenditure on the cable-ship, because she had always been very 
difficult to handle for repairs in rough weather on account of her 
rough rolling. They bad put bilge keels on to her at & cost of £450, 


and she was now able to work a cable in weather in which she 
could not have touched it before. The cost of this had been wiped 
out by а mall charter they got. The directors proposed to put 
£6,000 to the general reserve, making it £10,185, and to put £1,750 
to the sbips’ reserve, which would make it £4,000, and carry 
forward £766, He was sorry they were unable to pay a dividend, 
but in the past they had gone through a very difficult period, and 
they had been unable to make up any reserves. The reserves were 
now getting up, though £14,000 was not very much when they con- 
sidered the capital and debentures, and income bonds. If they had 

id the money away in dividends, the company would have 
aen left more or 1еввіід a hopeless position shoald any unforeseen 
circumstances arise. 

Sir A. Гаррос ORT. seconded the motion, and it was 
adopted. ў | 


— — 


Great Northern Telegraph Co., Ltd. 
(of Copenhagen). 
Tun general meeting of this company was held at Copenhagen on 


April 29tb. 
The chairman and managing director, Commodore E. Sumnson, 


D. R. N., in rendering an account of the working during the year 
1904, said that the general state of their cables had been satisfactory, 
although interruptions had been unusually frequent. On 10 of the 
cables in Europe there had been 24 interruptions, and in the Far 
East 14 interruptions on five cables, apsrt from the two cables 
between Russia and Japan (Vladivostok and Nagasaki), which were 
closed by the belligerents on February 9th, and had since been lying 
idle. Their cable steamer in Europe—for the first three months the 
Pacific, and subsequently the H. C. Orsted, on the completion of her 
overhaulmg—-had been on active service on cable repairs for 112 
days. In the Far East the cable steamers—the Store Nordiske during 
the whole of the year, and the Pacific from June 23rd, on which day 
she arrived at Shanghai— had been similarly occupied for 176 days, 
74 of which were for the account of others, The stock of spare 
cable which the Pacific took out fram London for their Woosung 
depót arrived there in perfect condition. The closing of their 
cables between Viadivostok and Nagasaki naturally rendered the 
Viadivostok route useless for all traffic between Europe and the 
Far Hast transiting Russia. They had fortunately been able to 
substitute the alternative route vid Peking-Kiachta-Irkutsk, which 
was opened on February 23rd, 1904, and had worked satisfactorily, 
notwithstanding frequent accumulation of traffic between Irkutak 
and 8t. Petersburg, owing to the great number of Russian Govern- 
ment telegrams between the capital and the seat of war. The Russian 
Government had exercised no control whatever over the traffic 
transiting Russia, and would prevent accumulation of traffic in future 
by increasing the number of wires between Bt. Petersburg and Irkutsk, 
In order to accelerate the transmission over the company’s lines in 
Europe, not only of the above-mentioned traffic, but also of the whole 
Russian terminal traffic, the company had, with the consent of the 
Imperial Government, established a service of their own at the 
central station at Bt. Petersburg, for direct working with Great 
Britain, Sweden and Denmark, which had also benefited the trans- 
mission of telegrams between Russia and France. This service was 
commenced on June Ist, and had proved very usefal, but also 
somewhat expensive to the company, as if necessitated the main- 
tenance at St. Petersburg of а staff numbering from 30 to 40 Danish 
employé. Тһе war between Russia and Japan—the third and 
most terrible of the wars which had raged during the last 10 years 
in the countries of the Far East connected by their cables—broke 
out on February 9th. The injurious effects of this war on the 
general commerce, industry and shipping of the world are sufficiently 
well known, and a natural consequence had been a deorease of the 
commercial telegraph traffic in some places. On the other hand, 
the increase in the political and Press trafico had been enormous. 
However sad the causes which had created this enormous traffic on 
the company's own lines, and also on those of the other telegraph 
1 е in which they were interested, financially the year 
had been unique in the annals of the company. They were prepared 
for a decrease of £120,000 as a result of the considerable tariff 
reductions introduced by the London Conference in 1903, and. had 
the fortunes of war been different, the decrease would have been 
heavier still. Instead of this, however, their traffic. receipts had 
increased by more than £100,000, and, adding to this the protit from 
investments, they had а total net revenue which exceeded that of 
the hitherto most successful year, 1900, by about £28,900, although 
the expenditure had considerably increased on account of their 
expensive establishment st Bt. Petersburg, the maintenance of the 
third cable steamer, and the extra expenses necessitated by the 
transmission of the heavy traffic. The directors were able, thanks 
to the unique results of the year, to propose the distribution of a 
dividend of 124 рег cent., together with а qui.e exceptional bonus 
of 114 per cent., making in all 24 per cent., of which 5 per cent. had 
already been paid. To do this it had been necessary to place buta 
very moderate amount to the reserve and dividend equalisation funds, 
Shareholders would no doubt approve of the proposal for increasing 
by 50 per cent. the amount set aside for the pension fund of the 
staff, whose Lumbers bad bien increased in about the same proportion 
during the past five years. The company had been engaged ın pro- 
longed negotiations with the British and Danish Governments. 
relating to the laying of the cable which was to connect the Faroe 
Islands and Iceland with the telegraph system of the world. This 
project had been held in abeyance on account of the too platonic 
interest bestowed upon it by the majority of the Governments 
which were approached with the view of obtaining their material sup- 
port towards its realisation, This disappointment notwithstanding, 
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Denmark and Iceland had stood by their offer to grant an annual 
subsidy of about £5,000 for 20 years. In relation to the cost and 
risk connected with the undertaking this contribution might 
perhaps appear small, but the realisation of the project was of such 
great importance for the navigation of the Atlantic, for the agri- 
culture of the countries bordering on the coasts thereof, for com- 
meros in general and for the passenger and goods between 
the old and the new world, that the directors had undertaken to 
carry it out before October 1st, 1906, conditionally upon the 
i of the Anglo-Danish concessions of the company until 


Prospectuses.— Bruce Peebles & Co., Lid.—This oom- 
pany is before the public (the list closes to-day) with an 
issue of the balance of 10,000 6 per cent. cumulative preference 
shares of £5 each, and 10,000 ordinary shares of £5 each, both at 
par. Our readers will have seen from the report of the company, 
also the statement made by the chairman at the annual meeting, 
which appeared in our columns a week or two ago, that the 
business has increased very rapidly, and this progress and 
expansion have rendered further working capital necessary. АП of 
the proceeds of the present issue will be applied to that purpose. 

Electricity Supply Corporation, Lid.— This company has been 
before the public with an iseue of a further 20,000 ordinary 
shares of £5 each at par. The list was to close on Wednesday. 
The company is already operating electricity works in a number of 
places in the provinces, and is now about to proceed with under- 
takings in Hendon, Hitchin, Falmouth, and Dumbarton. The 
present issue is to provide capital for these purposes. 


Cape Electric Tramways, Ltd.—An extraordinary 
general meeting will be held at the officer, 1, London Wall Build- 
ings, E. O., on Tuesday, May 23rd, for considering s resolution to 
the following effect :—(a) “ That this meeting of shareholders of 
the Cape Electric Tramwayr, Lt d., hereby instructa the directors of 
the company not to purchase the tramways of the Cape Town Con- 
solid Tramways and Land Oo., either under the option to 
purchase or otherwise, and not to renew the lease thereof." 


Worcester Electric Traction Co.—The capital expendi- 
ture to the end of 1904 was £114,319, of which £38,929 was incurred 
during the year. The directors propose to issue а further £25,000 
debenture stock and £35,000 in ordinary shares in order to provide 
moneys for the discharge of liabilities in connection with the con- 
struction and equipment of the lines. The years revenue came to 
£16,611, of which £5,216 remains for division. Of tbis, £1,500 is 
to be placed to depreciation and rei ei те fund, the ordinary share- 
е receive 5 per cent. for the year, and £1,716 is carried for- 
war | 


Stock Exchange Notices.—A pplications have been made 
to the Committee to appoint a special settling day in and to grant 
& quotation to:— 

British Columbia Electric Railway Co., Ltd.— Further issue of £100,000 рге. 
ferred ordirary stock and £90,C00 deferred ordinary stock, 

ec to allow the following securities to be qucted in the Official 
List :— 

British Columbia Electric Railway Co., Ltd.— 116, 000 5 per cent. cumulative 
perpetual preference stock, in lieu partly of the 5 per cent. cumulative per- 
petual preference shares now quoted. 

Montreal Light, Heat and Power Co.— 170, 000 shares of $100 each fully paid 
of the capital stock. : 

The Committee bas ordered the undermentioned securities to be 
quoted in the Official List :— 

Electric Lighting and Traction Co. of Australis, Ltd.— Further issue of 
£70,000 5 per cent. first debenture stock. 


Primitiva Gas and Electrio Lighting Co. of Buenos Ayres, Ltd.— Further issue 
of £55,000 4 per cent, first del entures of £1€0 each, Nos. 4,451 to 6,00. 


West African Telegraph Co.— The board announces a 
final dividend of 5s. рег share, making 41 per cent. for the past 
year. For the previous 12 months the distribution was 4 per cent. 


Submarine Cables Trust.— For the year ended April 
the revenue amcunted to £24,288 and the expenses to £1,161, 
leaving a balance of £23,127. After meeting payment of the 
coupons, £3,976 has been transferred to the redemption fund, 
leaving £92 to be carried forward. 


South Staffordshire Tramways Co.—The report for 
the half-year ended December last states that the total revenue for 
the balf-year amounted to £1,257. After deducting all expenses 
chargeable to revenue, there remains a profit of £663, which, added 
to the amount of £7 brought forward from the last account, gives 
an available balance of £670. The directors recommend a dividend 
of 1s. 8d. per share on the preference shares for the half-year, 
leaving to be carried forward £37. Negotiations are still pending 
with the Corporation of Dudley regarding the purohase of the lincs 
within their area. 


Altrincham Electric Supply Co.—The annual meet- 
ing was held in London last week, Mr. Henry Wolfenden presiding. 
The report showed that the gross profit for the year amounted to 
£4,203, against £3,280 in the preceding year, and £1,575 in 1902. 
The company is now supplying current to 808 consumers with 
47,676, equivalent 8-c.P. lamps, and has a large number of installa- 
tions in progress, The report was adopted. 


STOCKS AND SHARES. 


Wednesday Evening. 
Taovars, political and domestic, has played havoc with Stock 
Exchange prices this week. The very frank article in Monday's 

Times upon the relations between France and Japan formed one 
reason for a general fall, and another was a heavy failure in the 
Stock Exchange itself. But the latter event, having been expected, 
somewhat cleared the situation, and as foreign politics, at the time 
of writing, do not seem to be shaping towards any general con- 
tlagration in Europe, markets are recovering all round. Electrical 
sections escaped the full force of the decline ; in fact, the falls are 
not only few, but they are offset by several movements in the 
opposite direction. 

Naturally, Home Railway stecks are weak. Metropolitan Con- 
solidated have elid down to 94, after being 93}, and there are reports 
in circulation as to some accident having occurred to the electrical 
plant. Districts eased off to 38, despite the additions to board of 
directots, Central London Deferred dropped 2 points to 814, 
and the Ordinary 1 to 92, more in sympathy with the general dulness 
than for any other reason. — But City and South London remained 
steady at its lowered level of 421, hopes being entertained that the 
reduction in the fares may mean an increase in the receipts. Great 
Northern and City Preferred "A" are 5$, and Beker Street and 
Waterloo Debenture at 99 to 101 is four premium above the issue 
price. The stock is now fully paid. 

‚ In the traction market there has been a certain amount of realisa- 
tion of shares in order to pay differences incurred in speculation 
elsewhere. Anglc-Argentine Tramway Ordinary lost ; at 8}, but 
the Preference are firm at 6. Belgrano Ordinary are 3§ and Buenos 
Ayres Grand National “ A " first Preference have come into request 
at about 53. City of Buenos Ayres Trams are 52, Oalontta Trams 
53, and Capes 18; the last-named have not appreciably benefited by 
the apparent harmony amongst the remaining directors. London 
United Preference fell to 103, and the Debenture stock to 1003, 
while Metropolitan Electric Tramway shares are a trifle harder, 
and the new Ordinary can be sold at 3s. for special settlement. The 
company’s new picture-book advertisement was being passed round 
the market the other day, perhaps in order to show the pleasant 
spote to which members might flee from the worries of a distressed 
Stock Exchange. British Electric Traction First Debentare has 
hardenéd a point, but Westinghouse Debenture shaded to 91, ad 
the Preference shares are 3. 

Other Miscellaneous descriptions which exhibit cba: ges in their 
quotations are Babcock & Wilcox, with a drop to 54 (the 
Stock Exchange defanlter already mentioned had some of these in 
bis account). British Aluminium Preference, with rises of 5s. and 
10s. to the credit of the 7 per cent. and the 6 per cent. shares 
respectively, and a fall cf à, which left Electric Constiuctions at 
the round sovereign. Callender’s Preference lost a similar fraction 
at 53, and Telegraph Constructions, heavily-priced shares as they 
are, fell £1 to 36. Edison & Swan Second Debenture Las again put 
on 1 per cent. at 89}, and the stock is scarce. 

Electricity Supply issues are decidedly firm. City of London 
Preference mark a бае. rise at 14; Bt. James's are 5s. better at 142, 
and one or two Debentures bave increased their values. The only 
shares to fall are Westminsters, which lost 10s. at 123. The 
improvement in City Preference was rather vaguely linked with the 
introduction of the City of London Electric Lighting Co. (Extension 
of Powers) Bill, which came before the Select Committee of the 
House of Lords on Tuesday for the first time. Charing Cross 
and Strand have not moved from 8, Metropolitans retain their rise 
at 18, South Londons and Sonth Metropolitans аге also unchanged 
at 4 and 17s. 6d. Buying of Kalgoorlie Electric Power Preference 
put the price up to 16s. 3d.; we noticed last week in this column 
that next October’s dividend would be paid. The ocmpany’s 
arrangement with the Kalgoorlie Eleotrio Tramways is certainly 
tatiafactory. River Plate Electric Ordinary are 9s. 9d., and the 
Preference, now ex dividend, have firmed up to 19e. 6d. 

That Anglo-American,Telegraph stocks should not have sharply 
dropped with the slump in American Railroad prices appears to be 
paradoxical, inasmuch asthe Yankee market usually governs the 
Anglo-American Telegraph group to а great extent. But the cable 
company is, of course, doing very well out of the animation in 
Americans, and as there is а little Bear account in Anglo A" 
prices are well held up, the Ordinary being only one lower at 60 
and the Deferred } unchanged at 154, Other alterations call for 
little notice. Cuba Telegraph Preference at 15j have lost the 
fraction, and West India and Panama eased off slightly. Reuter’s 
yielded à to 8 after their recent recovery, but Globe Preference show 
a} rise at 144. duc 

The only moves in the telephone section are a drop of 10s. in 
National Preferred to 108} and of у; in Oriental Preference, 
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SHARE LIST OF ELEOTRICAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
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Present Stock Closing | Closing | Business done 
issue, NAMB. or | Dividends tor the Qietaticns | otations week ended 
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100,000 Dist. E.L.Co.) 44% 184 Deb. Stock | 100 4% | 4495 | 44% ! 105 —108 105 —108 ; 
80,000 | Urban Electric Bupply, eu „ “Ge. x Ww HP 6 5 6 5 96 5 9% ij 5,5 44 — fè d z 
80,000 Do, do. Б % Cum. Pre! „ „%% eee Lee С — hy мү | 55. 
200,000 Do. do. 44% lst Mort. Deb. Stock Rd. 10 44%, | 104 --106 104 —106 | acl i 
110,000 | Westminster Electric Supply, Ord, <a? eb TEM "an 5 129, | 183% 14% 124— 12: 12 — 18 1333] 19245 
38,151 | Do. do, Б 96 Cum. Pret, se .. .. * 5 | 559 5 96 "o | 6 =" 64 6 ae 64 | -s 
/ Shares not officially quoted :—Mackay Companies, ord., 402—113. Pret. 784—744. 
* Subject to Founders Shares. Unless otherwise stated all shares are fully * 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURN S. 
| | | 
| Ког{- Receipts for | No. Mile Fort- Receipts for | No. Miles 
Locality. night the oi | Total to date. je Locality. night the of Total to date. open 
ended. fortnight. | wks. ү ended. fortnight. | wks. dis 
t 
mw SE ee M NM ` 
. | Ei k d | | Г 
TE E A | ' | E | | $ | £* | æ g ` |. 
Aberdeen .. . Мау 6| 2,486 |+ 78,49 | 64,361 | + 5,9 Cardiff .. oe | Apr. 20 4,744 1+ 419| 4 : 8,587 f 98 
Ayr ..  ..  .. Apr.99, 622 |4 12450 | 14,258 + 760 R Carlisle May 6 489 72 |18 Cul i N6- . | 
Bath |. .. Мау 8! 1495 + 96. | 18 | 10,331 | + 588 124 а Chatham and Dist. „ 4 | 1425 4 9259 18 | 10,763 + 1,243 9R + "8 
Birkenhead . e|» T| 2,0 1+ 101! 5 6,882 | — 9/185)... Colchester „ 38 МӨ | ж 140 41 AMI 5 ABTS] es 
Blackburn sige ed aa TE r5 р „ IM. | Ootk .. шуу | ы 4| OMe &|18 1 ЧАТ |+ 968.99 |.. 
Blackpool . „ 4, 2,490 41,481 |. 5 9,786 | + 251 ef wee Darlington - a. A M T 5 | 95 . 149 
„ — —Fletwü| „ 6 1126 |+ 485 18. 4678 4  48|.. || Darwen Zo L|.» „ SOL |+ 45 | 5 | 1:901 4 94 496|.. 
» — Lytham Apr. 27 95 T 407 2 4,272 Ty m Dover T e| Apr. 15 | 364 — 83 15 2,529 |— 171| 8 | 
Bolton "E "n | May 7 3.777 |+ 272 6 | 106,468 | + 387° 4 Dublin ,. May 5 | 10,469 + 277 | 61,144 + 9.0 483 |+ 14 
Bournemouth |» 8! 2,763 '+ 762, 6 5,419 ..  a015 . Dundee ЖАШЫРА am ТУ ТҮР. ОТИУ o es d а 
Bradford . Apr. 23 5,530 41,590 3 15,805, + 1,029 544 East Ham Db 4 | 1,697 |+ 20 5 | 4,50 + 85 AM 
Brighton ..  ..| May 1 7,086 + 436. 6 4, 186 „ Шә Glasgow i „ 6 | 80,957 +2798 4 4 | 501,520 437,783 | 784 |+ З 
Bristol 8 ej » 10,389 |+ 651 6, be ЖЕ T" Gloucester .. » 8 | 668 |+ 8] 5 | 1,84; „ PES 1 
| | | | | Halifax. | » 2 8893/+ 648 5 7,193 1+ 209 354 + tj 
| | Huddersfield. 2d » 61 99,5|4 514 | 5 5, 57 |+ | vs qus 
| Hull e|.» 6 4.904 1+ 383| 6 | 11146!+ 4D |. 
Brit. Elec, Trac. Co. | | ford А r. 49 645 |+ 10) 4 1.9.2— 170 | 
| | Ilkeston May 8 259|— 21 5 — 344 | 8-5) .. 
Airdrie Apr. 98 405 — 12 17 3,294 | + 15 * Ipswich , 5m. © 815 ＋ 53 б | 2,102 — 159 | 104 | P^ 
Barnsley » Q8 883 |+ $24 4 2,664 + BE А Isle of Thanet „ 61,184 |+ 302 | 18 5,540 + 106 
Barrow » 28 567 |+ 263, „ | 3,307) + 740) .. |.. Kirkcaldy .. ж 8 485 |+ 73! .. de „у LR 
Birmingham (City) „ 28 112,200 +2 621 | „ | 199,57 | + 5904 | .. |... Len kshire Trm. co. „ 4| 1,499 |+ $939 18 | 11,570 |+ — $51 | &66| .. 
Birmingham (Mid.) „„ 28 | :4,05^ |+ 969 | „ | 729, 478 + 4,968 | .. í Leeds Apr. 29 178 1, 455 5 28,767 + 1,365 | B94 + 5 
Devonport ‚ 28 | 1,005 „ 10) ,, 7,464 | 338 Leicester May 6 | 4,356 ey, | 18 | 83,737 | "T 
Dudley— Sto'rb'ge „ 28 2,110 + 486 | Vs 13,455 | + 0 Liverpool Apr. £9 | 21,109 + 845 | 17 171,015 + 7,698 103 
Gateshead. . “| „ 38| 1,959 4 24% „ 14,8 + 498 J. C. C. „ 22 286,469 |+5,082 | 3 | 44,412 |+ 7,405 | 472 |+ 7 
Gravesend, N' fleet | 5. 98 521 |+ IET S 3,364 — 358 | Lowestoft May 6 Xo CHEF Ms ys ix ua А 
Gr'n'k, Pt. Glsgw | » 28 | 1,278 |+ 2'6 | ,, 9,323 | + 1,8 б | | Мапсһев{е\.. „ 6 | 24,680 |+1,360 | 5 61,648 + 2,34 М 
Hartlepool ded. age 5 he 40, ,, 4,116 — 4141 Newcastle „ 6! 7,498 |+ 52 «As M m : 
Kidverminster ..| „ & |+ 38 „ 1,682 | — 69 | м +Newport » 9 + #1] 5 2,93 |+ 499 | 143 13 
Merthyr ..  ..| , 28 | 498 |+ 13| ,, 8,147 — 119 Oldham „ 7 32.47/55 б 9,991 |+ 2,567 28 + 58 
: Metropolitan oe „ 28 | 5,158 + 9,506 ” 131,326 + 14,8 5 | — Plymouth . ee . T ve ЖЕ ee ve ae 
Middleton. . „ 18 | 836 |+ 203 | „ | 4,848 | + 436 Pontypridd . sdox 6 4 4 би 5 951 "EI. e 
Oldham — Ashton | s 58 | 1,315 |+ 207) ,, 8, 62 | + 1844 Portsinouth . „ 6| 4,125 + 76| 5 | 9,473 — 1,081 144 EP 
Peterborough DE ” 28 | í * 65 | ” 1,902 — 108 А +Reading Ape. 27 705 n 117 4 2,993 ae 1512 , T 
Pole .. ..| „ 98| "9|- wl „ 4,019 |.- 175 ! Rochdale „ 29 582 |. 42| 4 | Vui + 1,811 15:46 10:79 
Potteries .. és] 4 M | 8,573 |+ 590 „, 27,914 + 469 | 18alford Е May 1 4,003 |+ 86, 6 18,582 + 252 30 : 
Rothesay .. „ V8 857 |+ 157 „, | 1079 | + 61]. vá Scarborough | € 6| 219 А 18 REM ТЕНИ КУ 
Sheerness .. — „ 20 1852 T 51 „, 981 | + 194 MB Sheffield  .. ...; „ 7, 9,780 + 614 6 | 25,99 + 300 | 943 i+ 1} 
Southport e| o 24 722 |+ 18] ,, | 4,209 | - 189 Southampton à | „ 3 | 1,888 |+ =67 4 8,590 |— 245 166|.. 
South Staffs. „ 98 | 1,684 |+ 173 | „ 17,45 | — 150 Southend-on- Sea. „ 3 764 + 27 6 | 1,486 + 107 3 
Swansea ..  ..| 5, 8| 1461], 474) ,, | 6355/4 54|.. |.. Stockport. Ajr.28| 18.6 + 291 4 | 22824 91 11b +1 
Taunton .. et ps ek AUD; ae «SY 730 — 88 » {Sunderland | 55 B80 | 1968 + 233) 4 | 5,093 — 101 21 r 1 
nemoufh — . „ 8| 519 + 27 „ | 8106 — bis]. | Tyneside ..  .. May 3 1,051!+ 876/18 | 6365 |+ 108 .. |.. 
eston-s-Mare .. „ 96 2:9 |+ 13] ,, 690, — 74 Warrington .. .. Apr. 27 #5 + €t2| 4 | 1,311 + 68 a ‘8 
Worcester. aa 28 t94 + 168: „ 6,016 + 218 West Ham .. .. May 4, 9,285 |+1,97 | 5 6,713 |+ 3,002 10 95 +6°4 
Worcester. uo 8 669 |+ 137] , | 4618 + £97! ,, Wolverhampton „ 8| 1,662 + 534 | 6 3,615 "A Pp ses 
Wrexham. +o 98 MSi+ 9|... | 90001 '  — 1086'., ix | | | | 
Yorks. Wool. Dist. s 44$. 151 + 268 „ 9,952 919 a | | | | 
| | | | | 
| | Сеп. London Rly. | Мау 6 13,570 – 230 18 126.912 ＋ 1.78 6 |.. 
| | | | | City & S. Lon. Rly. „ 1| 5,662 1+ 35 19 | 55,2418 |— 9,699 64 
| i o | ie 4 Dublin-Luean Rly. | „ Б) 260 + 4ó 15 | 1:85.14 47/ 7 |.. 
Burnley „ % // е ced. Wee Гөз G. N. and City Rly. „ 6| 3,144 |+1,304 13 | 28,643 is й 
Burton-on-Trent . , | G6li+ 41 5 1 L'pool Overh'd Rly. | „ 7 3,259 + 112 18 | 26,776 — 1,187 | 6°67, . 
Bury .. zs . | Арг. 23 | 1,834 So | 9,90 Ке ert dues Mersey Railway .. 1 3,423 |+ 183 | 18 28,871 |+ 1,652 EL IET 


" S | | | | | | | = | 
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* Compared with the corresponding period ^f 194, + One week only. t IncIndes horse and other receipts, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE ALTERNATING CURRENT SERIES MOTOR. 


On 20% ult. Mr. F. Creedy read a paper on tbe theory of the 
series 4 C. motor, with its experimental verification, and gave an 
account of some experiments on the commutation of these machines., 
The anthor adopted the circle-diagra as the best means of dealing 
with the theory, following generally upon the lines of the theory of 
the repulsion motor wbich he contributed to our columns a year ago. 
An abstract of a paper of this description would be useless to our 
readers, whom we must refer to the Journal of the Institution. The 
experimental results obtained by the author show a remarkably 
close agreement with the theory, and clearly illustrate the effect of 
varying the field and armature windings and the frequency upon 
the power factor, efficiency, &c. 

The commutation experimenta were carried out with the aid of a 
Daddell oscillograph; the resuits were materially affected by 
peculiarities inherent to the motor experimented on, and do not 
appear to afford any clue to the secret of sparkless commutation. 

In an appendiz, the author further discusses the tbeory of tbe 
series motor, symbolically treated, after Mr. Bteinmetz's methods. 
А Becond sppendix relates to the construction and the efficiency of 
tne series motor, and a third deals with some additional experi- 
ments on the motor, after modifications in ita design bad been 
5 All the work was carried out at the Central Technical 
College. ; | 


Drscossion. 


The discussion on this paper took place on April 27th, and was 
opened by Mr. SHOEPF, who, while onticising the possibilities of Mr. 
Creedy’s methods, offered some comments on the essential points of 
the design of single-phase railway motors, which was largely 
dependent on the space available, He was of the opinion that the 
bighest frequency of motors of large capacity for railway work 
should be 26 cycles, but higher trequencies could be used for 
smaller work. He illustrated some interesting results obtained 
from tests of a locomotive equipped with two 150-н.р. S.P. railway 


motors. In the trial a mile was covered in 140 seconds, the 


acceleration being at the rate of ‘96 mile per hour per'second, and 
the train weighing 48,000 lb. The power factor of thé motor rose 
to 96 per cent. 

Mr. ALEX. RUSSELL, commenting on Mr. Creedy's circle diagram, 
in which tne angie 0 was stated to be constant, remarked that he 
considered that it would vary throngh a certain range. Не further 
objected to the introduction of iron, as tbis introduced ditlerence of 
wave shape, and it would therefore be better to consider the 
permeability of iron as constant. The paper showed clearly that 
the alternatung-current series motor was not nearly eo efficient as the 
direct-current series motor. | 

Mr. CALISCH described the advantages of the system of series alter- 
nating motors adopted on tbe Baltimore and Bchenectady Railway, 
where both р.с. and д.с. were employed in operating the trains. The 
efficiency of the motors was 70 te 79 per cent. in alternating working, 
and 75 to 85 per cent. in D.c. workiug. Commenting on tbe desiga 
of such motors, he thought tnat salient pole-pieces were preferable 
to distributed windings in case of burn-oute, being more accessible. 

Prof. CARUS-WiLSoN asked what air-gap was used in the А.с. 
motors referred to by the previous speaker. The designer was 
limited by questions of rating, and Mr. Creedy’s experiments did 
not take that into account. The tendency of the desigaer to reduce 
armature-turns was similar in both a.c. and D.o. motors; be thought, 
however, that it was altogether »mpossible to draw anything like 
the starting torque from the alternating-current motor that was 
possible with tne D.c. railway motor, and this would limit its use. 

Prof. Аувтон defended Mr. Creedy's method of determining factors 
graphically (while admitting the possibility of error, due to the 
adoption of the sine curve), and then checking these results from 
practice. The resulis were instructive in many ways, and 
emphasised tne necessity of diminishing the importance of the field, 
ana increasing that of the armature. 

Mr. Моврву, referring to President Arnold's address at St. Lonis, 
said that the latter appeared to question whether electrical engi- 
neers were going to have it al their own way in regard to the electrifi- 
cation of railwaye. Personally, he did not think that we should sce 
ше end of the steam loce motive during our lives. There was 
nothing to choose between the a.c. and D.C. motor as regards 
sparking, and the former could do anything that the latter did, 
bus wiin a less in efficiency ; this loss might be twice as much. 

Mr. Creepy, in replying, pointed out that he had directed 
attention to the rating of motors, at the end of his paper, and that it 
was possible to get even greater momentary overloads with A.C. motors 
thau with D.C. motore. 

After a tow words from the PRESIDENT directing attention to 
early experiments on series alternating- current motors, which were 
carried uut at а time when only iighting was regarded as of import- 
ance, the meeting was ao journed. 


FITTINGS. 
ln his paper on "Fittings; Evolution in Design, and Some Con- 
ustions Aflecting Design," read before the Glasgow Local Section 
oh April lth, Mr. Baroid Watson treated the subject гог а stand- 
point for jemoved trom that of the selling agent or the manufac- 
turer. He spproachea it jatner irem tuat of the art critic, the 
oonnolsseur Of orzc-d-brac, without, bowever, neglecting the utili- 


tarian aspect of the subject. Tne author reférrea to the evolution 


— 


ot the apparatus used for artificial lighting, from the primitive oil 


lamps of thean-ient Greeks, to the elaborate and artistic gas fittings 
of the nineteenth century; the latter exercised considerable influ- 
ence over the na:cent electric light fitting, and fo no small extent 
embarrassed and delayed the development of designs adapted to 
the flexible and unrestricted cbaracter of the electric glow lamp. 

When designers became more familiar with the capahilities of 
the incandescent lamp, they broke through the trammels of 
tradition, and revelled in floral designe, sheet metal folisge, 
“twirly " wrought-iron scrolle, &c.; later, attention was turned to 
the modelling of the framework of the fitting», the improvement of 
the glass shader, and so on, until the prereot high standard of 
excellence was attained; but the authcr considers that we are still 
very far from having reached finality. His complimentary allusions 
to the admirable catalogues issued by manufacturers of electrical 
fittings are well deserved. Р | 

The influence of Schools of Art, which are now to be found in 
almost every city, ic, iu the author's opinion, of increasing impor- 
tance in educating the public taste, and the demand for new and 
original designs of fittings for new buildings also has a markea 
effect upon industriel art. In the саве of tbe latter, the author 
points out the difficulty in realising the relative proportions of 
fittings when drawn in flat elevation to a small scale, whence it often 
results that the fittings, when made and installed, ате too large fcr 
their surroundings. To avoid this defect, it is advisable to ох up 
temporary modejs of the fittings in position, in order to judge of 
their fitness, before making the actual apparatus. 

The design of fittings for old houses 16 aleo beset with difficulties, 
not least of which are the purchaser's idiosyncrasies. Even a 
dealer in fittings ought to be able to judge of tbe style or period of 
the existing decorations of tbe rooms, and to conform thereto in 
providing designs for electric fittings. In many cases a capable 
artist should be employed to prepare detail drawings in the style 
required for churches, halls, &c, before the work is put up for 
tender. 

. The author points out the enormous difference between gas 
lamps, which must be placed at a distance from the points to be 
illuminated, and tbe electric lamp, which can be placed in almost 
any position; tbe latter feature, moreover, renders it possible 
to conceal the rource of illumination in recesses, Mr. 
Watson believes that the adoption of such lighting from hidden 
sources will receive more general attention in the future, and 
justly remarks that this may be considered as marking a higher 
state of civilisation. 

Mr. Watson’s paper was illustrated by a number of sketches and 
drawings, though he avoided the mistake of allowing these to gain 
the mastery over the literary treatment. His paper was interesting 
in itself, gracefully written, and of a nature calculated to raise the 
subject to a plane far above the sordid associations of the show 
room. 


STAND-BY CHARGES: AND MOTOR LOAD 
DEVELOPMENT. 


On Thursday last week Mr. A. M. Taylor's paper on the above- 
named subject was discussed at the Society of Arts. Tbe author 
made the following introductory remarks:—The present paper 
starts with the assumption that existing prices for power from 
small stations are prohibitive, ав far as the capturing ot continuous 
loads is concerned; and that where they are not prohibitive they 
are unsound, except in a few favoured towns where the motor load 
does not clash with the lighting load. 

Analysis is made of the charges to be levied per unit for two 
classes of motor, representing extremes in load factor, viz., Class I., 
having а 30 per cent. load factor, and (lass II., а 74 per cent. load 
factor. 

The investigation is first made into charges for what are called 
interest paying motors — t e., motors which are charged a sum to 
cover op ipe and sinking fund on new generating plant and mains, 
rendered necessary by the overlapping of the lighting and motor 
loads. The results are given in columns (2) and (4) of Table A. 

A suggestion is then made to sell power at extremely low rates 
on the baris of the current being cut ctf during peak houre. 

lhe generating plant having thus been protected, so far as the 
regular evening peak is concerned, the question arises as to how far 
a day fcg may endanger the lightiog supply from the station. 

A case of quite phenomenal motor load development is wofked 
out in detail, and the results show, tbe authcr thinks conclusively, 
that in ару provincial town it would be perfectly safe to ofter the 
suggested low rates without any danger of a day fog causing the 
lighting to be shut down; and even in London the system could be 
worked at the same rates if due precautions were taken to protect 
the lightirg. 

Means are also indicated in the paper for further extending the 
load which might be taken up, should the development be ex- 
ceptionally rapid. B 

Stand-by charges are next copsidered, and possible improvement 
in the works cost, due to tbe elimination of these, is worked out. 
Results so obtained are then combined with the other reduced 
charges consequent on supplying the additional units on the 
“ restricted-hour " system, and are tabulated in columns (3) and (5) 
of Table A. | 

The “ restricted-hours " system has the advantage over a two-rate 
meter system, that a much lower price can be offered, because with 
the former no material expense whatever, either in plant or mains, 
has to be incurred ; whereas with the latter it would seem that an 
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extra charge must be levied on all units, and not only those which 


are inside the limits of the peak; otherwise the charges on the 


latter would probably bring them above even lighting char 

In Montreal, v where consumers of Class I. are erra 8 
124d. and 1604. per нр. per hour for “restricted hours” and 
“ unlimited hours" supply,“ some 30 per cent. of the н.р. connected 
is volnntarily taken up on the former basis out of a total of 
21,000 K.. connected to the mains. 

If only half} this proportion were to hold for the 5С0,000 н.р. 
which, we are told, is going to the lowest bidder in London, there 
would be 75,000 нр. in London which oould be obtained on the 
“restricted hours” system at the present time without a penny being 
spent in generating plant. account of the fact that they are 
essentially manufacturing towns, it is probably safe to say that in, 
let us say, Birmingham, there must be quite 15,000 н.р., and іп 
Sheffield 12,000 R.., similarly obtainable, and in other towns in 
proportion. Will anyone maintain that this load is so insignificant 
88 to be not worth the catering for? And would it not bring in 
its train quite a large ы! a Sape of “ interest-paying motors? 

A suggestion in made for tiding over the peak load by a special 
arrangement of accumulator cells on consumers premises. The 
author has ascertained that responsible accumulator makers would be 
prepared to maintain celle, under the conditions stated, at not more 
than 10—15 cent. of the capital cost per annum. 

Table D. shows that on this basis а municipal electrio lighting 
station could offer power at charges which would be of the order of 
аг б per cout. t of their present rates. 

e author suggests that the “ restricted hours” system at Id. to d. 
per unit, supplemented by the private battery systems at jd. per 


eliminating all "stand-by" charges, which are supposed to be 
already borne by the charge made оп account of lighting. 

The discussion was opened by Mr. C. P. BPARES, who said that he 

with the author on one or two pointe, The competition of 
other motors with the electric motor was not of so severe a character 
as the author appeared to think; the electric motor was the motor 
of the future, and in many cases choice was restricted by circum- 
stances to electricity. Referring to diversity factor, which was 
difficult to ascertain reliably, in lighting it was poor, but in a motor 
load it was certainly higher than the author imagined; capital 
charges were also less than in the paper. He further considered 
that the cost of generation was assumed at too high а figure, and 
that intermittent supply was in many cases impracticable. 

Mr. W. О.Р. ТАРРЕВ disagreed entirely with the author as tothe 
practicability of the restricted hour system, his experience with it 
at Stepney having quite convinced him of the difficulties attending 
its use. The author's assumptions in regard to diversity factor 
were also incorrect; in Stepney the diversity factor was 4'4, and it 
was теру increasing ; while at Glasgow on the tramway load, it 
was 7°75. 

Mr. J. 8. HiagriBLD commented on the despairing tone of the 
paper; in his opinion, the supply authorities could and were selling 
energy at rates which paid tbe user. In regard to the overlapping 
of the lighting and motor loads during a fog, which the anthor had 
estimated at 60 per cent., on the Metropolitan Co.'s system it 
amounted to 80 per cent., and this would increase capital 
He pointed out the importance of caloalating the load faotor, 
weekly instead of yearly when considering costs, as, owing to the 
increasing connections during the year, the load factor was higher 


TABLE A.— SuMMABY or RESULTE.—ACTUAL, AND PossIBLE, SELLING PRICES FOR A б-н.р. MOTOR. 


i Motors of Class I. Motors of Class 1I. 
| Electric lighting MES m C pe ad 
| re only. Station “ найга koiri "| г ЕЕ ж Restricted "hours " Station 
erage of several LF = 80 9 system. (73 4, х 1°б) system. ы = 
= A TO ee Station LF = 46 9; ру = 15 Station fr = 9059, ye PE load 
, ie -An Bey оаа = motor load || Maximum load =  .184 % motor load * 10,000 Kw. 
| asg oed factor, wee iona (08 lighting ы] iae US lng lond) wo mige jond. 
| assumed, ET ber fig. 1, тош. | as рег p 1. assumed, 
Works costs“. , ees 10, | 1:204. 70d. 45d. | 95d. - 504. 40d. 
Interest and sinking fund at | ! 
7 per cent. on productive 100d. 45d. Nil 1:214, Nil | 32d. 
capital ор]у** eee * eee | 
Maintenance, salaries, and } 28d. 0794. 018d. 242d. ‘090d 039d. 
office oe ais eee (115 + 1165) (032 + 057) (022 x 39) (1C4 + 138) (104 x +4; ) (022 + 017) 
Rates, taxes, &c. 144. 0404. 0080. 0734. Ollo. 0334. 
(12 + 02) (030 + 01) (01 x 37) (060 + 013) (018 x łk; ) (025 + 008) 
Net profit TY, eee TT 37d. 18d. 06d, 44d. 165d. 14d. 
(06 x 35; ) 
2*94d. 1°45d. 544. 2:914. 770. 93 1.5 


Selling price... ie 828 


* Bee Table B. (of paper). 
$ Estimated resulte, sell 


unit additional, will be found to provide a means for obtaining a 
class of load hitherto out of reach. The system mightialso be used 
to “prospect” for battery sub-stations. Ww — 
| ExPLANATION OP TABLE А, 
In the first column the author gives average results obtained with 


stations of about 2,000 xw. capacity, having no traction load. | 
Interest charge on what the author calis “unproductive” capital is ` 


entirely omitted. This is the cause of the low selling price, viz., 
2:94d. per unit, which, however, includes interest on £70 for every 
kilowatt of station output. li 

In the second and fourth columns are tabulated the reaulta: 
obtained for motors of Classes I. (full load continuously) and II.) 
intermittently loaded; in the paper no other load on the station 
than the motors is considered, and night loads are not assumed. 

In the third and fifth columns, а “дау” load on the restricte 
hours" principle is assumed to be taken up by an already existen 
2,000-к w, lighting station in the manner indicated in fig. 1 of the 
peper (see ErzrormicAL Havigw, January 13th, 1905, p. 76). No 


ada itional generating plant has to be put down; hence those items - 
of charge analysed under Class I. Motor are only in part debitable | 
to the new load. For example, no material addition to the manage- - 
ment and technical staff will be necessary, though it will . 
be to the office staff, hence the former item is dropped (being ( 


already borne by the lighting) while the latter is retained. 


Again, the assessment of the station will probably remain" 


»naltered, so long as no additional capital is spent on the station. 


The first part of the Rates, &,“ item has therefore been dropped, 
and only the second inserted. For the same reason, and for the 


additional one that, if the offer meets with anything like the 
response which the station is capable of dealing witb, the load factor of 
that part of the atation load which belongs to the motors would be 
of the order of some 40 per cent., the item for "net profit” has 
been reduced to 0"064. per unit. Even at this small figure, it would 
represent nearly £1,400 per annum on 5,500,000 unite. 

The item for works ccst” is reduced to 0:45d. from 0°70d. 


* The flat rates are £10 and £21 per H.P. per annum. 


f With the greater reduction in price this should certain] 
exceeded. E^ d 


1 Only 60 p r cert., if v ain'enance rate were don’ led. 


**Bee fig. 9. + Reduced from Jod. by subtracting ‘‘atand-by” losses. Reduced from Oed. by subtracting stand-by losses. 
on ordinary terms with a station of five times the size. 


А 
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be 
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per week than per year, and the works costs were, therefore, not so 
bad as they appeared in the yearly calculation. Any system which 


* necessitated the running of separate circuits for motors snd 


lighting to a consumer's premises, would be awkward to work. He 
farther remarked that in the case of combined plants, a fog would 
shut down the tramways at the same time that it increased the 
lighting load, so that no overlapping would occur. | 

Mr. JECKBLL based bis remarks on the authors comparative 
figures of ccst of gas engine and motor driving; they were, in. b is 
opinion, not in accord with practice. In Coventry he received an 
average of 1jd. per unit for motors. The average horse-power of 
motors on circuit during the past year was 905, tho average units 
per Н.Р. per annum was 944, the average cost per H.P. for 
а 2,500 working-hour year, amounted to £4 168. 10d.. or 46d. 
per HP.-hour, as compared with the author's figure of 10d. 
per B.H.P.-hour. It would, in fact, have been impossible to supply 
energy in Coventry for motor purposes at the author's figure. The 
speaker adduced further evidence in regard to the figures for gas 
and electrical driving, mentioning a case of a firm who super- 
seded a 36-m.P. gas engine by several electrical motors, and found 
that the difference in favour of electrical driving amounted 
to 411 per quarter, and this did not include the saving 
in water cost and floor space. Ав а matter of interest he 
had obtained from a firm the actual costs per B H.P.-hour for a gas 
engine using gas at 2s. 1d. per 1,000 cb. ft., and these he contrasted 
with the author's figures (the latter in brackets). Gas consumed, 
47d. (87d.); lubricant, Old. ('05d.); interest, 048d. (55d.); 
wages, 088d. (91d.); total, 616d. (238d.). This, on the basis of 
2,500 working hours per annum, meant а cost per BH P. per annum 
of £6 182., as compared with the author's £25 approximate. Taking 
the colamn for electrical driving and comparing it in the same way, 
he found the author's figure amounted to over £14 per B.H.P. per 
annum, as against an ascertained figure of £6 approximate. 

Mr. W. H. PATCHELL commented on the complexity of the 
author's diagram, fig. 7, which he thought could have been made 
clearer. In regard to diversity factor, the peak loads of the City 
and West End areas of the Charing Cross Oo. coincided almost 
exactly. He expressed the opinion that motor loads were liable to 
be misleading, instancing the case of a certain theatre equipped 
with numerous motors, where a load of 150 xw. came on for 
là mino’er, twice a day. He thought that the author had under- 
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estimated accumulator maintenauce, for the small isolsted plante 

ed aud mentioned that lighting sud motors often went 
together, especially in basements which were largely utilised for 
motor-driven machinery. 

Mr. ViaNorES defended existing power tariffe; in his opinion 
Id. per unit was a sufficiently low price. He compared the.running 
costs of the gas engine and motor to the advantsg» of the latter, 
giving it as his opinion that a motor running nine hours per day, 
would almost certainly have a variable load, which would, of course, 
introduce the diversity factor. He considered that the author's 
sugzested prices for restricted hours supply were all too low. In 
Grimeby they had both a sliding scale and a time-awitch system, 
and а large proportion of their motors were obtained on the latter 
system. It wasan excellent inducement to motor customers, who 
however, so soon as they recognised the advantages of electrical 


driving, generally found it paid to change over to the sliding scale.. 


He, in common with other speakers, condemned small isolated 
accumulators, as it would be better to install battery sub-stations. 
He concluded by referring to the results obtained from tests of steam 
and oos] consumption with various load factors and average loads 
at the Grimaby electricity station. 

Mr. В. A. DAwBABx expressed the opinion that motors should take 
a due proportion of capital charges in proportion to the top load. 
He thought 1d. per unit was not low enough for many classes of 
restricted bour consumer. Some years ago the Huddersfisld Elec- 
trical D :partment took on a consumer at fd. per unit, on the under- 
standing that the supply should be cut off during the four heavy 
load hours of the day. The cost of power аб а cotton mill using 
1,300 H P. came ont at 281d. per нр. including capital charges, and 
this ouly amounted to about the cost of ordinary electrical distribua- 
tion, leaving nothing for cost of energy. At Huddersfield, distri- 
bution costs were obviated, the consumer having to set up works 
next door to the electrical station. He considered that the cost of 
the author's accumulator arrangement would far outweigh extra 
feeder costs, owing to the small sizes proposed. 

Mr. A. M. TAYLOB, in replying, remarked that he thought that, 
as regards the diversity factor, all at least would agree that, where 
they bad & number of motors all fully loaded and continuously 
loaded, the diversity factor of such а system was unity. He had 
called the load factor of such motors, taksn over a cycle of, say, 
one hovr, а 100 per cent. losd factor. Where the cyclic load factor, 
similarly understood, was 25 per cent., the diversity factor would, 
in the limit, be — 4. Similarly, if the load factor of the motor 
were only 10 per cent., the diversity factor would be 10 in the 
limit. Ia order words, for any cyclic load factor of motors the 
diversity factor of the station was the reolprocal of that load factor, 
assuming all the motors to be of the same class, aud the cylio load 
f tor of the station was equal to the motor load factor multiplied by 
the diversity factor. He was eurprised at the poor results obtained 
at Btepney with the restricted hours system, and contrasted them 
with the phenomenal success of that system at Brighton. In 
reference to Mr. Jeckell’s figures, he suggested that the B x P.-hours 
were probably over-estimated, which would, of courae, account for 
his low cost figures. He considered that both lighting and motors 
could be treated on the same basis, with equivalent demands, and 
suggested that there were, all considered, many trades where the 
restricted hours system was practicable. 

Mr. ARTHUR Ұвтант (communicated)—I think the clear way in 


which Mr. Taylor has shown in diagram 7 how to determine the 


stand-by losses, under any conditions of load, requires acknowledge- 
ment by all of us. In my opinion, the form of graphical analysis 
adopted for this purpose is entirely sound and extremely 
useful. I am of the opinion that it is sounder to aim, at the 
present time, at a fixed return on the capital involved, rather 
than a fixed percentage on the cost of producing each unit; 
the increase of business obtained by the addition of the motor 
load will probably take care of this second point. I am 
at issue with the author in his desire to chiefly obtain those 
motor loads which do not entail material capital expenditure. Ifa 
motor business produces a fair return on capital expenditure—say, 
10 per cent.—it is certainly worth having, and the more capital we 
can get expended with this assurance, the better it must be for 
everybody concerned. The reason why, I think, the author is led 
to over-valus this non-interest-paying motor business ів, that he has 
quite under-estimated the enormous diversity factor existing in a 
large motor business. Instead of the diversity factor being as low 
as the author assumes—namely, lj— which is much lower 
than the diversity factor of the large lighting system in 
B ighton, I believe that the diversity factor of 2,000 or 
3,090 xw. of motors distributed in a manufacturing town 
wil be nearer 6 than the authors limit of 4 As this 
important question of diversity factor of а motor busines 
is the one which will have the greatest effect in lowering the cost 
of supplying electricity (on account of its reducing effect on the 
ospital involved), I should like Mr. Taylor to re-consider his figure 
of 1°5, as on the true value of the diversity factor depends very 
much whether he is right in assuming that electricity for motive 
power, unaccompanied by restrictions, cannot pay in tle 
majority of stations at 1d. For reasons already stated, I 
entirely disagree with the authors statement that “the 
station” load factor is obtained by multiplying the motor” 
load factor by the diversity factor.” It seems obvious to me that 
the diversity factor of a large motor business is due to the non- 
simultaneous use of the motors during the two periods before and 
after lunch in the working day, and does not have any connection 
with the number of hours in the year the machinery is at work. 
Mr. S. E. Ғеррех (communicated)—I do not consider it neces- 
вату to class the motors according to their load factors; they 
naturally level up all differences themselves. In 4,000 H.P. oon- 
nected to my mains I have blowing motors running 100 hours per 


week; rolling-mill metors on and off every half minute; elevators, 
&c. ; they all level up on the generating plant to about 30 per cent. 
of the connections, and give a steady load with practically no 
fluctuations, I do not believe in any complicated or “ cut-off 

esk load" charge. Let your charges be simple and straight- 
orward, so that everyone can understand them. I do not 
consider there is any chance of the lighting load and 
motor load swamping the power house, as with the present 
satisfactory state of generating plant I should feel quite justified 
in risking my spare plant beiog in a condition to run one or two 
hours per day for two or three months in the winter whea the two 
loads overlap slightly. There is no fear from day fog in a pro- 
vincial town, where there is a lot of private house lighting, as only 
а very small proportion of this will come on on the blackest day. 
In most circumstances I totally disapprove of batteries on con- 
sumers’ premises or in sub-statione, as they bring in needless com- 
plications. Given a big load and a long load, a sound economical 
generating plant, reliable mains of big enough sectional area so as 
not to have too much drop, overground disconnecting boxes or 
pillers for quickly locating and clearing faults, a simple method of 
charging, the lowest possible rate per anit for lighting, power and 
heating, and the motor (or long) Joad will soon develop and the 
stand-by charges practically disappear. 


We have received the following letter from Mr. Taylor: — 


With your permission I should like to comment further on two 
points which were raised at the discussion of my paper on 
Thursday. The firat point—a very pertinent one—was raised, I 
think, by Mr. Sparka,‘and I regret to have ovarlooked it ia replying. 
Mr. Sparks asked why, in column 2 of Table A, I had tskan works 
cost at 0°7d., whereas in column 3 I bad reduced it to 045d. The 
reason is that with a motor load which clashes with the lighting 
load, we cannot get rid of peak" conditions in the working of the 
plant, and my fig. 7 and the tables on pp. 26 and 27 show that under 
such conditions the boiler and other standby losses will never 
attain their minimum. 

Oa the other hand, with the restricted-hour” load su 
on the interest-paying" motor and lighting loads, tbe “ "is 
less prominent (in contrast to the valleys) on the daily load curre, 
and the generating charges are reduced below what they would be 
with the interest-paying lighting and motor losd alone, and, of 
course, still further below those with the lighting load alone | 

The ''restricted-hours" system is, I understand, in use at 
Bt. Pancras, and also by the Couaty of Durbam Oo. Perhaps Mr. 
Baynes or Mr. Esslemont, though unable to take part ia the dis- 
cussion, may be willing to give us, through your columns, some 
indication of its success in either place. | 

The other point on which І should like to make a few remarks 
is the question raised by Mr. Jeckell. The figures given us by Mr. 
Jeckell were most interesting, but, uufortuuat ly for the electric 
motor, they prove my figure of one unit per В.Н P.-hour to be only 
too near the truth, where the motor is a small one and is working at 
one quarter of its rated load. 

Your readers shall juige for themselves. 
were given us by Mr. Jeckell : — 


The following figures 


Revenue derived from motors is „ £4,885 
Unite sold for motors ... ; 854,543 
Hence— 
Average price per unit... aes .. 19d. 
Total нр of motors ... . ... m e 905 
Unita gold per m р. iostalled per annum 944 
Average cost рег H.P. installed per annum ... £416: 101. 
Number working hours per annum ... . 2,50) 


Hence— 


Cost per B. H. r. per hour = £4,385 x 240 


905 н.р. x 2,500 hours. 
- pence B. . x hour 
Psuvo por Uub. 


= 0:46d. 


Now—Energy per в.нр per hour = 


= 046 — 0:38 unit per B EP. 
1 23 

The above result looks very plausible, and none would welome 
it more than the writer, but it goes against the principle of the 
conservation of energy. Where, then, is the “nigger”? Simply 
that, as pointed out in my reply, Mr. Jeckell multiplies the ra/ed 
HP. of his motors by the houre of running, and calle thia the 
B H P.-bours. 

Го get the B.H.P.-hours developed, this figure should be multiplied 
by the ratio of the average нр. developed to the rated н.р. of the 
motor. 

For instance, at Coventry: | 

Units sold per HP. installed per quarter = 236, whereas, with 
my Class I. aiotor (see p. 3 of my paper):— 

Unite sold per н.р. installed, and devel>ped,'per quarter = 585. . 


Hence, 905 н.р. x 2,500 hours x 395: uns = 913,000 B H. p.-hours, 
585 urls 
whereas Mr. Jeckell has taken 2, 230, 00) B. H. P.-hours. 


Hence, also, 0:38 unit per nominal EH. P.-bour x 233 = 0 94 unit 


per 5.H.P.-hour, which із near enough to my figure to suit most 
people. 


With reference to my Table C. it may be some consolation to Mr. 
Jeckell to be able to inform the gaeman that the 137d. there given 
represents the cost of 4 hours’ working, and not of 1 hour, becaute 
it refers to a motor working on ¢he average at.2 of its rated load 
(my Olass-IL). 
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Perhaps, Mr. Editor, you may be able to find room in your 


columns for my revised Table C, which іва copy cof the lantern 


slide exhibited on Thursday last, and embraces a larger range than 


does the original table.—Yours faithfully, А M. TAYLOR. 


Two boiler rooms are erected, one opposite to each line of 
furnaces, with an engine room between containing two 100.H.P. 
coupled sets. After leaving the boilers the flue gases pass through 
two centrifugal dust catchers and thence to the chimney. 


TaBLE O.—Costs PER B.H.P-HOUR. 


Class II.* 


| Class I. | 
| =; B Has Fein 5 н.р. НН | | 85 H.r. 
| (7 С NS PEORES EE MES C CL чой CRM LUE USE. 
— | А ! : 
; Gas suction : 11% | Gas suction А Gas suction 
Electricit Petro! , Electricit Electricit 
SUME | apu. | TSR AM | eem l ATA цо ЫЕ АШАРЫН 
per unit. | at 243. а | per ton. , perunit. | at 218. | per unit. | at 24s. 
quse 3 e ныл FFC 
Gas, oil, currant or anthracite 55d. 20d. i 1004. | 25d. 77d. 300. 70d. 27d. 
consumed (87 x $$) | | | 
Lubricant, waste, &. age 012d. 054, 20d. 20d. . — '05d. 204. ола. 20d. 
Interest and maintenance charges *09d. 2841. , 554. 161d. 35d. 111d. 23d. 484. 
(at 4 ver cent. and 10 per cent.) (111 x 1) (99 x 175) | | 
Wages { 5 K P., 108. and 5), Nil. 46d. | 914. 91d. Ni. | 1834 | Nil. '59d. 
35 E P., 208. per week | 108. per we) 58. per week), | (108. per Wk) . (20s. per w'k) 
CNN ti ote PE | o | HEN 
| | | | 
Totals... as 0:65d. | 0 994, = 2664. 2:974. | 117d. ; 344d | 0:97d. | 1:444. 


THE NEW REFUSE DESTRUCTOR PLANT 
AT BRUSSELS. 


Wu bave received a translation of some notes by Mons. J. Leurs, 
Alderman of Public Works of the City of Brussels, descriptive of 
tae new destiuctor plant. Besides the description proper, these 
notés contain considerable information with regard to the sanitary 
„ both in Brussels and other Continental aud British 
owns. 

It has been estimated that ia Berlin the total amount of refuse, 
including sweepiogs, kitchen refuse, cinders and residuea of coal 
fires amounts to 135 tons per thousaad persons. In other towns 
the values are as follows: — 


Paris ... gs 240 tons Lille wee 232 tons 
Hamburg 182 tons Nan * 280 tons 
London iuh .. 302 tons Zurich 2 .. 227 tons 


Other Eaglish towns 350 tons 


Та New York and Brussels, the collection of household refuse is 
made at the same time as the road swecpings, and the total amounts 
are, for New Y rk 536 tons, and for Brussels 490 tons Та London 
the sweepings alone amount to 250 tons, making a total of 552 tons 
altogether per thousand persons. In other English towns the 
weight of road sweepings is 150 tons per thousand persons, 

In Brussels the amount of household refase is 410 tons per 
thousand persons, so that the sweepings and dust from the streets 
amount to only about 16:3 of the total. The composition of 
ths Brussels refuse resembles very much that of English and north 
German towns where coal fires are used. 

It is pointed out that refuse destruction by fire is condemned in 
certain quarters, because it depriv:s agriculture of the fertilising 
matters and nitrates contained the ein, which are considered t» be 
indispensable to the success of agriculture. 

As the result of very caretul analyses showing the various 
quantities of nitrogen, phosphoric acid, potash and lime contaiaed in 
tue refuse, the following values have been arrived at. In Paris the 
value of refuse from tbe agricultural poiot of view is given as 8:9 
francs; at Lille, 6'5 france, and at Brussels 10:2 francs. These 
prices, however, ате not attainable as the cost «f transport eoters 
largely into the question. Thus, notwithstanding the advan- 
tageous situation of Brussels, due to the canal which permits of very 
low freights for haulage, the price attainable from the farmers in 
1901 was only about 1 {алс jer ton, or a tenth of the estimated 
value, and even at this price less than 42 per cent. of the total was 
səid, no customers being found for the surplus, which had to be 
` transported and tipped into heaps at а cost of 1:3 francs per ton. 

The increasing use of chemical manures, too, is correspondingly 
reducing tbe system of manuring by refuse, so that destruction by 
fire is now found to be the only satiefactory method of dealing with it. 

An interesting historical sketch of the refuse disposal problem 
and cleansing of the streets is given, for details of which our readers 
are referred to the original paper or to the translation, which may 
be had from the Horsfall Destructor Co. 

A deputation visited Hamburg, Berlin, and England, including 
the towns of London, Leeds, Bradford and Huddersfield, in order 

to make a thorough investigation into the various methods of refuse 
disposal, This tour resulted in the “Horsfall” system being 
adopted. The Hamburg plant, which is азо on the Horsfall 
system, served as а type, and the general arrangements there have 
been largely foliowed. 

The destructor consists of two blocks of back-to-back cells, each 
block comprising 18 celle. In each block the flues for the air cir- 
culation are adjacent to the hot flue, which is placed in the centre 
of the arrangement and serves for the whole of the cells. Tue 
clinkering and ashpit doors are in front, and charging is done frum 
a platform above the furnace, the refuse being transported by over- 
head.cranes and tipped close to the charging holes. 


* The costs given under this heading are tho:e for a period of four hours, working a> а quarter of the full load. 


The engines and dynamos installed in the engine room supply 
power to drive the fans for the furnace, the overhead crane, the 
crushing machinery and the electric lighting of the whole system. 

The clinkers are drawn out of the cells into wagons, which are 
ran on rails in front of thc clinkering doors. They are then con- 
ducted along these rails to the crushiog plant, and are quenched 
under а rain of water from а ventilating tower before bsing delivered 
into the jaws of the crusher. Leaving the crasher, the clinker is 
delivered by ап elevator to a revolving screen, which then delivers 
it in three different sizes into separate hoppers. The dust from the 
crusbing plant is collected, soaked, and by means of & suction fan 
delivered to the centre of a dust slacking tower. 

Tue whole of the auxiliary machinery is driven by electric 
motors. 


A NEW BATTERY SWITCH. 


А SERIOUS objection to the ordinary charge and discharge switches 
is the large number of heavy copper connections between the 
battery and the switch which they necessitate, and many attempts 
have been made to reduce this number of connections. Oae way of 
doing this consists in connecting several cells, iastead of only one 
cell, between each pair of switch contacts, and then reducing the 
voltage variations to 2 volts hy means of auxiliary calls. This 
method, however, involves difficulties in charging the auxiliary cells, 
as these must either be charged separately, from some iadependent 
source, or else the whole battery must be quite disconnected from 
the bas bars during the charzing period. A better method consists 
in using a few of the cells from the other end of the battery in 
place of independent auxiliary cells, and in a paper recently reed 
by Herr C. Liebenow before the Elektrotechnischer Verein (Z. T. Z., 
May 4th, 1905), the theory of this method is considered in some 
detail. 

An inetallation of this type has been at work for some time at 
the Paris terminus of the Northern of France Railway. Та this 
case two cells are connected between every pair of contacte on the 
main cell switch, whilst a single cell at the other end of tbe 
battery is connected to a second switch, and every time the main 
switch is moved this auxiliary cell is either inserted or withdrawn 
automatically. The method of interconnecting the switches for 
this purpose is described in the Elextrotechnische Zeitschrift for 1903, 

. 809. gi 
: Fig. 1 shows diagrammatically the connections of a battery inatal- 
lation arranged on this principle. At the Iright-hand end of the 
battery, every fourth cell, for instance, is connected to the main 
cell switch z, whilst at the left-band end three consecutive celle are 
connected to the auxiliary cell switch H by means of four c n- 
ductors. The mechanical inter-connection of the two switches is 
not shown. In order to vary the circuit voltage between 21 and J; 
by steps of 2 volts only, the auxiliary switch alone would b; moveu 
at first, во as to cut out a single cell at a time, the main cell switch 
remaining fixed. After all the three auxiliary cells had been cut 
out the next step would consist in moving the main switch over one 
contact, and, at the same time, moving the auxiliary switch back 
on to the last cell of the battery. These two movements should 
take place as nearly as possible simultaneously, in order to avoid 
fluctuations in the lighte. In this cycle of operations it will be 
seen that the auxiliary switch first makes three steps of 2 volts 
each, and then one of 6 volts, so that if the short-circuiting of the 
cells were prevented by means of the ordinary resistance inserted 
between the front aud back parts of the contact arm, this resistance 
would be very unequally loaded at the different steps. This 
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difficulty can be easily overcome, however, by returning to the 
older type of cell switch, in which the double contact arm is 
replaced by intermediate resiance contacts introduced between 
the main contacts (see fiz. 1, н). 

A simple formula for deciding the best number of cells to be 
placed between each pair of main switch contacts, in order to reduce 
the number of connecting leads to a minimum, is givea by Herr 
Liebenow :— 

Let м = maximum number of cells to be cat out. 

н = number of auxiliary cells. 
L — number of connecting leads (including the leads at both 
ends of the battery). 


4 
Then petet 
H ＋ 1 
is the general formula. applicable both to the case in question and 
to the ordinary method of cell switch connection (where н = o, of 
course). From this expression it is easy to show that, for a given 
value of N, L will be a minimum when E = VN + 1 I. Thus, 
in the case of a battery requiring a total of 35 r«golating cells (a 
variation of 70 volts), the number of connecting leads between 
battery and switch with the ordinary type of oell switch wovld 
be 37. whilst with the new arrangement, if н is made equal 
to JR T 1— 12 435+ L—1 = 5 auxiliary oelle, the total 


35 IAS + 2 = 12, or a saving of 


number of leads wl be L = 


about two-thirds of the copper as compared with the ordinary 
arrangement. 

The way in which the number of leads varies with н may be seen 
from the following tables, giving the number of leads for various 
values of н for batteries having 57 regulating cells aad 20 regu- 
lating cells respectively :— 


57 regulating cells. 20 regulating cells. 

H L H L 
0 (ordinary cell switch)... 59 O (ordinary cell switch)... 22 
| сә» eas MU .. ol * eats 885 es * 13 
2 a4 23 2. э; ‘vie e. 20: 
3 Ja 3. es — .. 10 
4. 17 4 . sii T: ... 20 
5. 16' 5. 1n 
B ux 16 R . 10 
FEY 16 T 3 11 
8. 16 

9 . )6 

10. 17 


It will be seen that the change from no auxiliary cella to one 
auxilisry cell produces the most marked saving ia lea 12, and after 
that the saving effected by each additional auxiliary cell gets less and 
less, until a minimum (not very well defined) is reached. The 
maximum saving, as compared with the ordinary arrangement, is 
greater, the greater the number of regulating celle. 

Whether it is advisable in any particular case to employ the 
number of auxiliary ocells giving the maximum saving io leads 
depends on the constructional details of the switches and on the 


| B 


Fig. 1. 


actual size of the conductors required, because, of course, it is the 
minimum combined oost of switches aud lade, and not riaply of 
leads alone, which is desired. Та the case of cell switches of the 
ordioary type, with a large number of contacte, it is probable that 
the new type ot double switch would come out the cheaper because 
of the redu-tion effected io the number of contacts. 

In the discussion which followed tbe reading of the paper, atten- 
tion was drawn to the fact that, in the ordinary charge aud discharge 
switch, provisioa is made against the charge switch passing the 
discharge switch, and the possibility of paseiog a charging current 
in the reverse direction through certain cells is thus avoided. With 
the new type of switch this provieion cannot be made, as the 
auxiliary cella must be arranged for switching in or out on the 
charge and discharge side quite indepsudently. Herr Liebenow, 
however, considered that, with intelligent attention, such ав the 
» witches would receive in central stations, it would only be for short 
periods, and at comparatively low curre.te, that this reversed charz- 
12g would take place, and uader these circumstances modern cells 
would uot saffer at all, especially if the particular cells which had 
been over-discharged received an occasional independent charge. 


OVERHEAD ACCIDENTS AND THEIR 
PREVENTION. 


(Concluded from page 752.) 


HITHERTO there has been too much of the inspection 
between repairs business. In fature the motto ought to be 
repairs between inspections. 

The definition of an inspection varies with every system. 
Usually its scope is defined by the lineman, who is accepted 
ав knowing more about his work than anyone on the job. 
The limits of variation are wide, and extend from the mini- 
mum, which consists in the lineman resting the horse outside 
the door of an inn during one portion of the day and resting 
himself on the top of the tower wagon during thy remainder ; 
to the maximum, which comprises a minute examination of 
every ear, of every hanger, every other insulator, every крап- 
wire termination, the trolley wire under each ear and the 
whole length between, the condition of all guard wires, the 
state of the section feeders and of the controlling section 
boxes, and of many detiils too numerous to specify іп a 
general article. Real insp:ction includes not only all these 
things, but it attaches great imp rtance to the electrical 
testiug of all insulators, so that if one of them wants to fail 
it is given an opportunity to do so with the least trouble to 
itself and everyone el:e, and if it has not waited for the test, 


but was prevented by a tecond insulator from earthing the 


Jine, it will betray itself directly the test is made and will be 
removed withont delay. | 

Every lineman should send in a detailed report of wofk 
done at the end of every day or night, togetber with a state- 
ment of any repairs which he considers necessary, or which 
he was obliged to leave undone; and an assistant should be 
charged with the duty of collating these reports, and of pre- 


senting their contents, in а condensed and regular form, at 


regular intervals to the general manager. These reports, 
when filed, will form a mo-t valuable history of the overhead 
construction, and might be conceivably of cousiderable use 
in demonstrating to an inquiring official of the B. of T. or 
to a e roner, or even to а wrathful committee, that every 
possib'e precaution has been taken to prevent some lament- 
ble accident. ` 

Tbe purely trivial mishaps will not occur on a line which 
is protected in the manner sketched, so that an accident when . 
it does come is likely to be a big one. It is unnecessary to 
point out that, the badly protected line will not escape tbe 
big accidents, and it will never be free of the little 
ones. 

Rumours and ascertained facts from many parts of this 
couutry have made it evident that the foregoing remarks are - 
not idle words, and it is most significant of the view taken 
by those who have detailed infor mation from all воот сев that 
the B. of T. in recent Light Railway Orders has inserted а 
new clause which stipulates a fortnightly test of every ine u- 
lator. It may be taken for grauted that this cluuse will be 
extended to have a general application in the course of time, 
во it will be as well for everyone to start at once to do 
willinpgly what they will have to do willy-nilly before 
long. 

Personally, we think that the B. of T. has carried its 
provision for safety a little too far, und has mude it irksome 
beyond need, as it is so prone to do. We allow that under 
certain unfavourable conditions of a purely local nature an 
inspection and test of every insulator muy be made every 
fortnight with advantage ; and we go so far as to suy that 
where the damage and injury caused by a defect in the over- 
head equipment, whether at an insulator or at any other part, 
is likely to be particularly serious, by reason of the congestion 
of traffic and people, that space might be better protected by 
an етеп more frequent inspection ; but we are just as mach: 
of the opinion that any portion of a line, constructed in such 
a manner as to satisfy the B. of T., which passes through a 
district in which the probability of injury ensuing пош the 
fall of a wire, or the enlivenment of a pole, is remote, may 
be let off with an unfailing monthly inspection. Jt follows 


‚ from this that a line which is partly mbau and partly sub- 


urban, would be inspected more frequently on the former 
than on the latter section, and it would be open to the 
inspecting officer of the B. of T. to mark off every portion 
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ofaline with relation to the frequency of inspection апа. 


testing required just as he now marks off a line with 
relation to maximum speeds. | 

When а line is in good trim, no matter how old it may be, 
one lineman — assumed to be в competent one—can cover 15 
to 20 miles of route ; that is to say, he can inspect and do 
all the necessary repairs on that length. The amount of 
night work which he has to do will depend partly on the 
frequency of service on any part of the line during the day, 
aud partly on the nature of the repair. When inspecting 
only, he can get along well enough with the occasional 
assistance of the horse-driver; when on repairs he will 
require a skilled mate. 

So much for the accidents caused by wear and tear and 
exposure. It is evident that inspection is the key-word of 
that section. | 

There is nothing left but accidents which may be attri- 
buted to some external agency, and these may be summed up 
under the heads of Acta of God, and contributory negligence on 
the part of persons other than those directly responsible for 
the overhead equipment. | | 

Against the first no man may fend. А heavy direct 
lightning discharge, ап overthrown tree, a cyclone, or a fire, 
are some of the parents of disaster against which neither 
specifications, manufacture, construction nor maintenance 
can avail, although the omission of lightning arresters and 
sensitive cut-outs -cannot be recommended on those 
grounds. 

Against the second continual war is being waged, some- 
times embittered by the division of the traffic and the engi- 
netring departments. Chief among the causes is the damage 
done by the immortal “fiendish, flying trolley," brought about 
in the ways well known to motormen and conductors. 
Trolley retrievers, B. of T. regulations, have not sufficed to 
cure these evils, and nothing but the bow trolley, which is 
possible in many cases and impracticable in others, will bring 
about that end.. 

Accidents caused by fallen message wires are viewed from 
different standpoints by the owners of the tramways and 
the owners of the wirer. The former class them with those 
caused by contributory negligence, while the latter describe 
them as due to force majeure, and escape condemnation. As 
a rule the law decides. 

Let it be known, therefore, to all concerned—and who, 
out of all who use the streets, is not ?—that the majority of 
accidents arising from the overhead equipment of electric 
tramways are avoidable: and let it be known, also, to those 
more intimately concerned, that preventable accidents are 
cheapest prevented. | 


LAMBTON COLLIERIES POWER DISTRI. 
BUTION SCHEME. | 


WE have recently had an opportunity of looking through the 
specification in connection with the above important scheme, 
and as we think that it will be of general interest to our readers 
we give а summary of the requirements and geueral con- 
ditions. The specification occupies some 25 pages of printed 
foolscap, and we much regret that we are not able to give 
the name of the author, ав this does not appear anywhere on 
the document. | 

We infer from the first clause that a generating plant is 
also to be put down or already exista, as the work commences 
from the switchboard in the generating station, and 
includes all the necessary material for a complete working 
scheme. 

Regulations.—It is specified that the whole of the work 
is to comply with the rules issued by the Home Office, 
regulating the uee of electricity in mines, although in a 
subsequent portion of the specification, there is a clause 
reading ав follows :— 

“ The German or I.E.E. wiring rules shall be enforced for 
all matters not specially alluded to in the specification." It 
is the first time we have seen the German rules quoted in an 
English specification, and this may serve as a clue to the 


nationality of the author, as also do the spelling and com- 
position. 

System of Distribulion.— The work is on the three-phase 
alternating system ; this we gather from the context, as it is 
nowhere specifically.stated. The voltage of the high pres- 
sure distribution is 6,000, the low pressure 500, the frequency 
being 50. | 

Tests.—-“* 12,000 volta alternating will be applied at the 
stator between winding and carcass for half an hour." This 
test is to be taken at least seven days after the winding has 
been baked for the last time. In the case of pump motors 
this test is to be applied after the motors have been standing 
for 14 days in a saturated atmosphere at 70° F., but the 
pressure in this case will be 12,000 volta for the 6,000-volt 
motors, and 2,000 volts for the 500-volt motors. We 
gather that the 12,000 volts is to be applied to the whole òf 
the motors in the first test referred to. 

The insulators are to be tested with a pressure of 12,000 
volts immediately before erection, and the contractor is “to 
ш; the necessary machinery and instruments to this 
effect." 

Temperature Hise.— The temperature rise varies from 
65? to 75° F. in different cases, and the specification reada 
the temperature of the winding being measured at (? as) 
а function of the increase in resistance and not with the 
thermometer." The resistance of the stator winding only 
is, no doubt, referred to, as the temperature rise of the 
rotor could hardly be measured in this way. The insula- 
tion of the rotor is to be tested with two and a half times 
the maximum voltage for half an hour with a maximum of 
2,000 volts in any case. | 

Overload Capacity.—This clause reads somewhat pecu- 
liariy, as follows: — All motors must be capable of with- 


` Standing 100 per cent. overload once running at full speed 


with corresponding temperature rise. They are to be 
capable of maintaining their full torque with but 70 per 
cent, of the normal voltage at the terminals.” Once 
running" probably means “ when running;" as no time 
limit is given, it follows that the motors must stand 100 per 
cent. overload for the fall period of test, say six hours, with 
“corresponding temperature rise." What is meant by this 
last expression? The heating effect is, of course, propor- 
tional to the square of current in the windings, and not 
directly, as might be supposed from the wording. 

Efficeency.—The efficiency of each motor із to be stated in 
the tender, and 10 per cent. of the price of the motor will 
be deducted for every 1 per cent. drop below the guarantee, 
and the motors are liable to be rejected if the efficiency is 3 
per cent. below the guarantee. 

If the company's engineer thinks fit, he shall carry out 
special testa with a view of ascertaining if the motors come 
up to the specified requirements as regards overloading, &c. 
But the specification does not say at whose expense these 
tests will be carried out. 

Details to be Supplted.—A detailed specification, as well 
as complete drawings for every motor and controller 
are to gent in with the tenders, and the contractor 
is {о gend in а sketch showing how he proposes to bring his 
high-tension wires through outside walls. 

Penalty.—If the controllers do not give satisfaction 
during the first month of operation, or “ if through their 
agency any engine i8 laid idle more than five hours in all," 
the contractors shall be notified in writing by the company, 
who shall then be at liberty to order controllers of any other 
make. 

Farther, should а motor or controller be во defective that 
it is impossible to work the haulage with them, an indemnity 
of £20 for every 10 hours' total stoppage shall be deducted 
from the amount payable to the contractor. | 

Switches and Fuses.—All н.т. switches used underground 
are to be of the oil-break type. The low-tension switch- 
gear is to be solid and safe to handle. Cp, 

* The types of all switches shall be approved of before- 
hand, the company having the right to impose any model it 
chooses. Samples and complete drawings are to be forwarded 
with the tender.” It would surely have saved a lot of 


‚ trouble had the maker's name been specified, as, clearly, 


some special design will be ** imposed." 
Cables.—All mine cables are to be double armoured and 
three-cored, preferably lead-covered with paper insulation, 
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and are to comply with the proposed new rales for electricity 
in mines. 

The cables for lighting circuits are to be rubber-insalated 
and run on porcelain insulators. 

“ The insulation shall withatand after 20 hours’ immersion 
in an acidalated bath, 2,000 volta alternating between copper 
and water for half-an-hour, the insulation being 600 megohms 
per mile, at 60° F.” 

Between the н.т. three-pole switches and transformers, 

motors, &c., V.R. covered cables, non-armoured, are to be 
used ; the insulation is to withstand 12,000 volte for half an 
hour, and to be of 3,000 megs. per mile up to ‘05 sq. in. 
section and 1,500 megs. for larger sizes. 
Overhead Lines.—These are to consist of phosphor-bronze 
wire “ having 98 per cent. of the conductivity of chemically 
pure copper as defined by Mathiessen’s standard.” It is well 
known that Mathiessen's standard does not represent 
chemically pure copper, as the author of this document 
appears to suppose, and it is quite usual nowadays to 
specify for copper having 100 per cent. conductivity, as 
. defined by this standard. The wire used is to be of 
uniform size, namely, 0°35 in. in diameter. 
T)he joints in the overhead conductor are to be scarfed 
and brazed with silver solder; they are then to have the 
ваше mechanical and electrical properties as any other part 
of the wire, i e., they must have a breaking strain of not 
less than 30 tons tensile per sq. in., and must not break 
when wound on a mandrel of 1 in. diameter. It is not 
clear if any joints made on site are to be subjected to these 
tests. 


Laghting.—A price per lamp is to be given for any 
additions required above the specified total number. This is 
impracticable, as a light may be tapped direct on to a pair 
of leads, or may be 50 yards or more away from the 
nearest wires. | 

Herrington Colliery.— The "ighting transformer is “ to 
satisfy the general prescriptions relating to this type of 
machinery." 

“The voltage drop on the secondary between no load 
and fill, and vice versd, shall not exceed 14 per cent." 
(Our italics.) 

Compressor.—To be of the two-stage type with cylinders 
in tandem. Ontput 800 cb. ft. of free air per minute, 
pressure 70 lb., speed not to exceed 100 r.p.m. “ № 
special type is specified,” but Ehrhardt &  Sehmer, 
Riedler, Ingersoll, &c., make, will receive consideration.“ 
Presumably the author of the specification has never heard 
of an English make of compressor, and judging from his 
English composition, we should not be surprised to learn 
that he is not very well acquainted witl. English practice 
at all. 

The belt pulley is to з of such a momentum of inertia 
(our italics), that a regularity of ,l;th at the most, is 
obtained per revolution." The author probably has the fly- 
wheel in mind, but what is momentum of inertia?” — 

Compressor Motor.—This also is required to have some- 
what special characteristics. It is to be of the asynchronous 
three-phase type, 135 н.р. at 500 volts; по load speed 
500 r.p.m. This is plain enough. But although the speed 
is here given as 500 r.p.m., we read later that the speed 
* will have to be determined in conjunction with the maker 
of the compressor "—and whilst the pressure is given as 500 
volts in one place, we learn, a few paragraphs lower down, 
that **it is proposed to drive the motor direct off the high 
tension mains.” It is, moreover, to be of “ the Arnold two- 
speed type ... dust and gas proof . . . and fitted, if possible, 
with an automatic starting arrangement, enabling it to start 
with the normal torque, thus doing away with a starting 
resistance proper. Due consideration must be taken of the 
inertia of the fly-wheel and the time taken to accelerate the 
same with the given torque.” But the time allowed for 
acceleration is not given. 

Haulage.— To cons.st of four 5-ft. drums, each fitted with 
a clutch and two brake rings. To be geared by a double 
set of gearing, each having a ratio of four to one, to a motor 
running at 480 r.p.m. The motor pinion to be of gan- 
metal “with straight teeth," and the wheel of steel ** with 
machine cut teeth." The difference between straight and 
machine-cnt teeth needs a little explanation. For the slow- 
speed motor, steel gear with angular teeth will be used. 


* Slow speed motor" is probably an error for “slow speed 
motion.” 

For gearing subjected to such eudden strains, good 
quality cast-iron is safer than steel An undiscovered 
blow-hole at the root of a tooth may at any time cause a 
вшазһ up. 

The motor is to be of the slip-ring type, and to run on 
the 500-volt circuit. It is to work under. its best conditions 
as regards efficiency and power factor when developing 
180 s.H.P. It is to give this output continuously for six 
hours with а maximum temperature rise of 65° F. when 
working in an atmosphere at 70? F., “and the ventilation 
indifferent." 80 far so good, although the expression 
ventilation indifferent is saperflaous if the atmospheric 
temperature does not exceed 70° F. 

Bat there are some rather extraordinary conditions to be 
complied with, and the author appears to have but the 
vaguest notion of the meaning of the word “torque.” 
Thus—'' the motor is to be capable of starting the load on 
the steepest gradient with tubs off the rails.” 

„The effort in this case must be equal to 400 B.H.P. In 
ordinary times, the motor, in conjunction with the con- 
troller, must be capable of starting with 350 B.H.P. torque 
every five minutes, "Time taken, 10 seconds" The con- 
troller is to be capable also “of regulating the speed from 
8 to 1 for 8 minutes, the motor developing 200 в.н.р. This 
occurring every 10 minutes," In one place we read “ speed. 
of rope 9 ft. per second on ап average." That this is not 
the case is sufficiently obvious from the following illuminating 


paragraph. The italics are ours: — The rope speed a£ full 


speed being 9 ft. per second, the amount of resistance 
susceptible of being put into circuit must. be sufficient to 
reduce this speed to 8 ft. per second, the motor developing 
a torque corresponding to 80 в.н.р. at 480 r. pm. At ine 
lower 8 (if a two-speed motor be used) this torque cor- 
responds to 40 B H.P. This occurring every 10 minutes 
alternately with the regulation with tha 200 B.H.P. output, 
the interval being therefore 5 minutes between the two. 
Time in circuit 3 minutes." Before drawing up another 
specification the author should first learn how to expr зз 
himself correctly, or, at any rate, intelligibly, in English, 
and should then learn the meaning of the word torque. 

First we are told that, the average rope speed is 9 ft. per 
second; then that it varies from 3 to 9 ft. We are informed 
also that the motor will develop 200 B.H P. whether the rope 
is running at 8 or at 9 ft. per second when drawing the same 
load —an obvious fallacy ; and later we are told that at fall 
speed the motor will develop **a torque corresponding to 
80 BHP.” If itis a two-speed motor it will develop bilf 
this torque at “ the lower speed." | 

It is really impossible to conjecture what the author is 
driving at, and we should like to ask whether he really 
knows what he is talking about. May we take the liberty of 
informing him that torque is expressed in foot-pounds, aud 
the torque exerted by a motor is the pull in pounds at the 
periphery of its armature, rotor, or pulley, multiplied by the 
radius of the same in feet. The expression 350-H.P. torque 
is therefore absolutely meaningless, as are also 400-H.P. 
torque, 80-H.P. torque, 40-H. P. torque, and the like. Torque 
cannot be expressed in horse-power, as we can have torque 
without motion, whereas the term horse-power, being a rate 
of doing work, cannot be correctly applied to a stationary 
machine. We thought that every engineer knew thie, 
bat the author says the motor must be capable of 
exerting 400 B.H.P. to start the load from. rest, that ie to 
say, at zero speed. What he ought to have given was the 
torque in foot-pounds or merely the pull on the rope in 
pounds. 

To refer to another point, or rather to one of the same 
points from a different aspect: The motor... must 
be capable of starting with 350 B. H.P. torque every fi ve 
minutes. Time taken 10 seconds.“ We do not know the 
size of the generating plant proposed, but, as lighting and 
power are supplied from the same plant, it does not strike 
us ав a sensible proposal to throw a 350 -H. P. motor on and 
off every fi ve minutes. : 

Experience with three-phase haulage is not favourable to 


this practice, and it has been abandoned in favour of the use 


of clutches for throwing the load off and on. 
(To be continued.) 
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COMFORT OF EMPLOYÉS IN ELECTRICITY 
SUPPLY. 


THERE are more things in engineering practice than can be 
expressed by mathematical formule, and one of these is the 
influence of the physical comfort of the operatives of an 
electricity supply system on the cost of production. A man 
may go to work' with either of two intentions— to get a 
little money wherewith to buy a pleasureable life elsewhere, 
or to get his pleasure out of his work. It is a callous 
cynicism born of shallow observation to say that the bulk 
of operatives, fairly treated, belong to the first class; unless 
the сот ditions are made too stultifying, an employ é will, in 
self-defence, take un interest in his job as the best means of 
filling in his time while at work. It is a perfectly legiti- 
mate point of view to regard the men on a piant as ғо much 
mechanism. Economic considerations forbid excessive 
humanitarianism. But a grave mistake is made by many 
employers in subordinating the finer mechanism to one less 
wonderfully constructed. The steam engine is, according 
to there quidnunce, to be humoured in every detail; the 
man-engine never. 

In а recent issue of our American contemporary, the 
Electrical World and Engineer, appears an article by Mr. Paul 
Lüpke, which deals with this phase of electricity supply in 
such a trenchant manner that we make no apology for 
extracting some of the “ wise saws and modern instances ” 
given in epigrammatic form therein. 

Speaking of the boiler-house stuff, Mr. Lüpke says :— 

It must be borne in mind that there is no other individual em- 
ployé cf the company who bas greater opportunity to misure the 
trust imposed upon him, and who can eo readily cover up his tracks 
asthe fireman. All the more surprising it must be, then, to find 
bim so «ften working in a wretched hole, deprived of proper light, 
exposed to cold draughts, trampling on a heap of coal wheeled in 
for the nigbt's run, emothered with dust from red-hot ashes pulled 
out on the floor, practically imprisoned for the better part of his 
working hours; in fact, surrounded everywhere with cvery con- 
oeivable discomfort. And still we expect satisfactory resulta. Can 
conditions such as these do anything but be productive of a chronic 
" don't care a ——” disposition, a disposition that will induce the 
fireman to shovel in the ccal to get it away from under his feet, to 
make himself elbow room for handlir g his tools, to heave in lamps 
of eizo limited only by his own lifting capacity or the area of the 
firedoor opening. 

This is not sentimental com; assion for the poor misused 
fireman, but co'd business calculation. A man in discomfort 
is no angel. He will lay himself out for deeds of darkness, 
ranging from seditious talk to assassination. Russia bas been 
held up as an object lesson for many schools of thought of 
late, and it may well serve our present turn. The policy of 
flogging a horte is only sound when the distarce to be 
covered is very short. As the article from which we quote, 
81y8:— | 

Create conditions ur der which it is impossible to wear more than 
half an undershirt and little more of a pair of overalls, ard you will 
always have firemen who cannot afford to wear much else. Said a 
superintendent after a serious accident in the fire-room, due to the 
presence of an explosive mixture of carelessness and stupidity. 
t Now, what can you do with that kind of cattle ?” Cattle, indeed 
It your fire-room is a cattle pen, cattle is all you will ever get to 
stay in ít. For a clerk in the office who can merely juggle the 
figures unalterably produced by the operating force, every reason- 
. able comfort is liberally provided; he is not asked to sweep the 
floor or to clean the epittoons. But the mau iu the fire-room to 
whom we entrust material reprerenting large sums of money, 
charging him with its proper use, we compel to wcrk in dire dis- 
comfort, and for no other good reason than that it seems to be a 
settled old tradition that а fire oom must be the dirtiest and most 
cismal part of a a'ation. 

Obviously, then, the value of ash and coal elevators, 
crushers, aud such apparatus, is not merely to be judged by 
the shillings per weck saved in labour, but al:o by the better 
fitness and willingness of the «peratives retained on the 
plant. Е 

Turning to the engine room, Mr. 1 йрке says :— 

Freedom from physical discomforts for tte attendants might be 
considered in the nature «f insurance againet accidents and andue 
wear, Let tle derigrer do his best to locate on one level all parts 
of machinery that Leed the frequent attention of one man. Let 
bim figure out how many foot-pounds it takes to climb а 12-ft. stair- 
way every 10 minutes оп a shift. It pays to spend money, to save 
the energy and patience «f atter dants for useful taske. Stair- 
climbing i8 not one of these. 

Neither, we may add, is the dislocation of one's neck in 
attempting to read meters and gauges at a high level. The 


following remarks, in conclusion, convince us that the 
writer has been throogh the mill, and knows what he is 
talking about. 


Try to avoid a plan that includes dark and almost inaccessible 
corners, and do not stow condensers, pumps, pipes and cables away 
in them out of sight and out of reach. If уоп are inquisitive, how 
often now will you encounter neat iron steps equipped with highly 
polished brass railings leading down into а dark slimy condenser 
pit? Do not install valve», pipe flanges, &c., in places where it 
practically requires a fre and waterproof contortionist to effect 
necessary repairs. Did you ever see a mere flesh-and-blood man 
throw down а wrench or a hammer in utter despair and hear him 
cry out in unprintable language. Now, if I had the man here who 
put that valve there, wouldn't I do things to him?” Exposed 
polished nuts on hot parts of a steam engine, where the heat will 
constantly tarnish them, are an unmitigated nuisance. Rough sur- 
faces that cannot be wired off without catching tozz and liat, 
avoidable angles and inaccessibly sharp corners, are all things that 
not only unnecessarily try the tempers of everybody about the plant 
from the wiper to the superintendent, but represent а very tangible 
increase in the operating expense. 


There is no need to further elaborate the argument. 
Work, if it is straightforward and solid, can be portioned 
out to the staff во as to utilise each man to his best labour- 
ing capacity. When, however, it is made artificially diffi- 
cult, by carelessness in design or management, a cumulative 
procesa of inefficiency and sloth is begun which puts an end 
to proper economy. 


NEW PATENTS APPLIED FOR, 


— x em for this journal by W. P. Тномрвои & Oo., Electrica] Patent 
ta, ; Holborn, London, W.O., and at Liverpool, to woom aD 
inquiries should be addressed. 


5,8214. '' Telephonogrsph." J. Sxwiasky. (Date applied for under Patents 
Rule 9, March 20th, 1905.) April 26th. 


8,097. ''Electric belt." T. BERNDT. April 25th. (Complete.) 


8,704. "Improvements in means for su; porting telephone receivers.” F. W. 
Str. Јонх. April 25th. (Complete.) 


8,711. “Improvements in relating td the distribution of electric energy to 
apparatus capable of being operated by direct and also by alternating currents.” 
B. G. LAMME. (Da'e applied for under Patents Act, 1901, May 8rd, 1904, being 
date of application in United States.) April25th. (Complete.) 

8,721. “ Improvements in processes of preparing nitrogen-oxygen compounds 
hy means of electricity." WEsTDEUTSCHE THOMASPHOSPHAT-WERKE G. m. b. H. 
(Date applied for under Patents Act, 1901, April 7th, 1905, being date of appli- 
oation in Germany.) April 25th. (Oomplete.) ` ; 


8,728. ''An improved trolley retractor.” H. M. LOVE. April 25th. (Com- 


e 
8,734. “Improvements in systems and means for laying electrical wires in 
conduits." G. M. Gksr. April25th. (Complete.) 

8.789. Method for safeguarding electric unipolar cells." 
April 26th. (Complete.) 

8,823, "Improvements in the regulation of electric circuits, subject to 
rapidly-fluctuating loads.” E. В. G. Rees, С. Н. Ines and W. ABMISTEAD. 
April 26th. 

8,828. “Improvements in electric arc lamps." THE British Тномвох- 
Hovston Co., LTD. (The General Electric Co., United States.) April 96th. 

8.829. Improvements in electric arc lamps." THE British THOMSON- 
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9,806. “Improvements relating to the distribution of electrical energy." 
E. R. Нил. April z7th. 

8,907. “Improvements in systems of electrical distribution." P. 


М. Graisson, 


M. 
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dase of application in Germany.) April 28th. (Complete.) 
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THE PROGRESSIVE TORTOISE. 


IT i8 a curious paradox that пех to his glib assurance in 
contradicting the basic principles of human nature, the most 
conspicuous characteristic of the eloquent socialist is his lack 
of originality when confronted with the necessities of practical 
politica. We remember how in the first flush of ita ardent 
youth the Fabian Society was widely regarded by certain 
worthy parties as a positive danger to the community, the 
expectation being that its supporters would coerce or cajole 
the anthorities into a policy of wild experiment. But we 
have since had ample opportunity of observing how 
incapable are governing bodies of initiating industrial 
improvementa, They can do little more than appro- 
priate the results of private enterprise. Long ago it was 
left to commercial adventurers to provide gas and water 
supply and travelling facilities by road and rail, and only 
when such business was firmly established did it occur to 
the “ Progressives” of those days that municipalities might 
advantageously enter upon it. The telegraph and the 
telephone owe their general utility entirely to private 
speculation, and numerous postal improvements have 
been forced on the Government by outside competition. 
Electric supply and traction had to be proved 
practicable by the sinful capitalist before the saintly coun- 
cillor would medd'e with them, except in the way of block- . 
ing the early progress of electric light to protect the muni- 
cipal gasworks. And now, in 1905, we have a Fabian 
pamphlet before us announcing the discovery of electrical 
power distribution and advancing belated proposals for its 
development by public authorities. 

There is something very refreshing in the way in which 
the arguments and facts addaced by the electric power com- 
panies in the past six years to obtain from Parliament the 
rights they now hold—argaments and facts that were 
fiercely contested by socialist municipalities at the time—are 
now calmly set forth in this Fabian pamphlet as reasons for 
the municipal appropriation of this department of electrical 
industry. For example, when we remember how scornfully 
it was denied that a large power company could generate 
and tranamit electricity at a cheaper rate than the muni- 
cipal traders, it is consoling to read now that “ the general 
welfare of a locality may be endangered by inefficient power 
production —as the company promotere showed long 
ago—“ or by extortionate charges levied by a private 
company, whose dividends are the goal of their short- 
sighted ambition, Arbitrary private management of 
euch important economic factors is far too dangerous 
t» be permitted or allowed indefinitely to continue." 
At present the extortionate charges are levied by 
municipalities which are protected from competition. 
Although not either to be “ permitted or allowed, it appears 
on another page that “ е private companies have picked 
out the industrial eyes of Great Britain;" and rather 
desperate methods are needed for their recovery. Аз far аз 
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we can follow the somewhat confused reasoning which con- 
песів electric power distribution not only with the “ revival 
of canals" and “nationalised railways,” but also with a 
“ national mercantile marine," which would enable a Board 
of Aldermen to ruin Mr. Pierpont Morgan, the first step 
proposed seems to be the enlargement of City boundaries — 
or, perhaps, we should say rather the addition to them 
of the property of elasticity, for a “© permanent 
Boundary Commission” is to be constituted, which will 
summarily expand or compress any town or county at any 
moment. “ Finally, we propose a central transit and power 
department,” and an engineering department to make 
* standardised machinery " (note that no inconvenient inno- 
vations will be needed when private enterprise is dead and 
buried), thus bringing about that “ reconstruction of our elec- 
tricity and transit system on some such lines as these," which 
“is inevitable if our country is to maintain its position 
amongst its better organised competitors.” 

Who these competitors are, except certain countries that 
leave electric power and traction to what our pamphleteer, 
with airy hooligan impuderce, calla “the short-sighted 
stupidity of the ordinary man of business,” is a Fabian 
secret. However, we observe that the final demand set forth 
in the pamphlet is for “a competent government and a 
public-spirited opposition as an essential preliminary, 
, which seems to suggest that this country must wait for cheap 
municipal power. In the meantime, the newspapers continue 
to make unpleasant remarks about the intolerably high rates 


that have been brought abont by past Fabian folly, and the . 


average citizen is in no mood to listen to the present 
whimsical propositions. | 


Осв columns to-day contain reports 
of the proceedings of various tribunals 
bearing on the question of Municipal Telephony—Mr. 
Justice Buckley's judgement in the case of the Swansea 
Corporation's action for intercommunication, and the Lccal 
Government Board irquiries at Portemouth and Brighton 
for additional loans. Mr. Justice Buckley’s judgement is 
of interest as the first judicial interpretation of the Act of 
1899. In giving ita decision it would seem that the Court 
was guided by general questions and their interpretation 
rather than by the technical features which necessarily 
formed important grounds of the defence. The defendants 
admitted that they desired to prevent inter- 
communication, and the judge repeatedly refers to the 
evidence of their manager, who expressed his desire to 
prevent the intercommunication “ by all legitimate means.” 
Mr. Justice Buckley decides that the plaintiffs are entitled 
to a reatricted intercommunication, and does not regard it as 
being within his province to determine the relevancy or 
otherwise of the defendants’ contentions regarding the 
practical features of the intercommunication proposed. 
Local Government Board inquiries are sometimes con- 
sidered to be of a perfunctory nature, but this is far from 
being the case when the inspector appointed really under- 
stands the subject that is being inquired into. The tele- 
н inquiries which we report to-day show up 

y contrast the uninformed optimism of the municipal 
magnate and the well-informed pessimism of the Local 
Government Board Inspector. It is perhaps unfortunate 
that the reporta of the Inspectors are not public documents. 
They might occasionally be of benefit in putting a drag on 
the ill-considered and ill-executed projects of local bodies. 
Fortunately only a very few towns have been persuaded into 
embarking upon telephone business, and those that have are 
probably now wishing that they had paid more attention to 
the warnings which were to be found in our columns. 


Manicipal 
Telephones. 


The Technical SucH is the name given to a private 
Bureau: undertaking, the object of which is to 
form a lending library of scientific and technical literature. 
Its headquarters are Prince's Chambers, John Dalton Street, 
Manchester. Anyone may become a subscriber, the sub- 
scription being one guinea per year; or, in the case of 
students attending some recognised teaching institution, 
15s. per year. Subscribers may borrow one book at a time, 


which will be forwarded by post; the first 10 books per 


year will be sent to each subscriber at the cost of the Bureau ; 
the postage beyond this number must be defrayed by the 
subscriber. All return postages are to be paid by the sub- 
scriber. 

At the present time the Bureau has about 500 books on 
Electrical and Mechanical Engineering, Civil Engineering, 
Sanitary Work, Architecture, &c. Further books will be 
added or duplicates obtained according to the demand. 

In these days, when the number of technical books is 
legion, it is impossible for most people to possess an adequate 
library of their own, and one such as the Bureau possesses, 
or proposes to possees, should be extensively patronised. 

It would be well if prospective subscribers wrote to the 
offices of the Bureau for rules and regulations and a list of 
books at preseni available. 

‚ A bond fide attempt to provide a good technical library 
deserves encouragement, as the usual run of free public 
libraries are very poorly equipped in such literature. 


Boller-House Norgmad tends so directly to economy 
Records, in power-house working as & continuous 
history of operations, scheduled in a compact and under- 
standable form. Possibly due to the fear of complicated book- 
keeping, however, an efficient account of the working of a 
boiler-house is rarely een. This account should cover every- 
thing from the receipt of coal to the performance of the 
boiler, and is more valuable if, at the conclusion of every. 
operation, а comparison can be made of the results obtained 
with those which would represent cent. per cent. efficiency. 
For example, on receipt of a consignment of coal, the date of 
receipt, the name of forwarding agency, the description of 


coal, the number and description of truck and its nominal 


capacity shonld be noted. To guard against future claims 
the condition of the truck should also be observed. The 
reference number of the waybill and the weight of the coal 
listed thereon should be transferred to this schedule of parti- 
соагв, If the coal is weighed on receipt, the gross, tare and 
net weights should be recorded, and the amount gained or 
lost over the listed figure. A slight variation may be caused 
by moisture conditions at the beginning or end of the coal’s 
journey, but anything abnormal should be made the subject 
of complaint. 

Though much neglected at present in power houses, the 
analysis of coal and ash should receive systematic attention, 
the former being divided into fixed carbon, volatile matter, 
ash and clinker, and moisture; while the latter should be 
split up into combustible and incombustible material. It is 
quite easy, unless due care is observed, for the waste from the 
furnace to contain half its weight of unconsumed com- 
bustible. | 

Passing to the boiler house, the times of use and with- 
drawal of each boiler should be noted, and the hours run per 
day recorded. The description and amount of coal used per 
day and the percentage of moisture found on it should be 
scheduled, from which the weight of the dry coal consumed 
may be found. The dry ash and clinker removed,.and the 
percentage of ash in the coal, will give the total combustible 
used, which should be included in the daily report. The 
cubic feet of water pumped to the hotwell tanks 
should be metered and an allowance made, where 
necessary, for steam-trap returns, and also an estimation 
made of the water blown away through the boiler blow-off 
cocks. From this is determined the actual water evaporated 
per day, from which is deduced the pounds of water per 
pound of coal at actual temperatures and pressures. For 
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purposes of comparison this should also be expressed as 
pounds of water evaporated per pound of coal from and at 
212° F., pounds water per pound of dry coal from and at 


212° F., and also per pound of combustible at 212° F. 


The percentage of theoretical efficiency is then determined. 
The average temperature readings of feed water, inlet to 
economiser, steam trap returns, flue gases, outside air and 
pressure readings of steam gauge and chimney draught, 
complete an exhaustive daily record which, if kept in a 
scheduled form, facilitates reference. Every week these 
records should be combined into a weekly report. 

Day by day, remarks should be made on the condition of 
the plant, repairs required and executed being specially noted. 
Data of the distribution of tasks to the men, if carefully 
kept, will aid in maintaining discipline and producing 
working efficiency. Ав soon as is possible, the engineer 
should establish a standard figure for costa from theoretical 
considerations based on a reasonable estimate of the capa- 
bilities of the plant and etaff, and should every week compare 
the financial result of boiler-house working. A discrepancy 
can, by the method of scheduling weekly and daily returns, 
be easily traced to its source. 


In the latter part of this year the elec- 
| trical industry is going to put forth its 
energy in а great exhibition, and for the furtherance of this 
laudable object the prominent men among our manufac- 
turing and supply companies are banded together in com- 
mittee. It is curious to conjecture how far the recent Gas 
Exhibition bas been influential in galvanising the adherents 
to the sister illuminant to take this perfectly obvious step. 
The wonder is that it was not taken long ago, and it is 
instractive to compare the business methods of our 
supply companies with those in America, We admit that 
collections of electrical machinery have from time to 
time been displayed at various parts of the country to such 
of the outside public who cared to pay 6d. per head, but 
the time-limit has been in most cases very short, and there 
has generally been a lack of technical explanation available 
for the general inquirer. 

This may be fittingly contrasted with the permanent 
exhibition kept going by the Edison Illuminating Co. of 
Boston. The public are liberally notified, by means of the 
newspapers and tramcar advertisements, that they are 
admitted without payment to the exhibition rooms, where 
they may вее the latest exhibits in electrical advertising, 
domestic appliances, electrical distribution, electric lighting, 
manufacturing and liberal arta, and electric power and ven- 
tilation. There are comfortable seats for visitors, and there 
are always attendants present who will explain the working 
of any apparatus to those who want to know. Besides 
pamphlets on subjects, for example, such as the problem of 
the motor-driven sewing machine, the story of an electric 
automobile run, photographs and details of a dozen isolated 
plante that have been scrapped in favour of power supply 


Advertising 
Methods. 


from the company, the advantages of electric arc lamps over 


gas (which would be good reading for the City Fathers of 
London at present); a copy of & monthly journal called 
Edison Light, published by the company, is given to every 
visitor, and & postal list is compiled in order to keep in 
touch with prospective customers. | 

The apparatus exhibited is most varied, ranging from 
automatic flash signs for advertisements, electric foot- 
warmers, and including such items as ovens, fans, curling 
irons, tea kettles, sterilisers, theatre dimmers, shades and 
brackets, besides the more technical display of meters, wall 
boxes, switchboards, and such like. Adjacent to the show- 
rooms is the office of the publicity department manager, 
enabling him to pounce upon a waverer at the crucial 
moment, and to note the effect on the public of each of his 
efforts, Moreover, there is an automobile charging depót 
here, forming one of the series of charging stations which 
the Boston Edison Co. has been largely concerned in estab- 
lishing in the entire suburban territory surrounding Boston. 

Turning to another American concern—the Denver Gas 
and Electricity Co.—we see again how “ pushful" methods 


of advertising tend to increase business. This company has 
established a comfortable waiting-room at its main office 
where apparatus can be inspected and pamphlets on popular 
applications of electricity are dietributed. Moreover, there 
is a public lecture .hall attached, where demonstrations are 
given by efficient lecturers on the salient points of electrical 
engineering. The company does not wait for its customers 
to come to it; it poste them circulars and cards, keeping . 
them well informed of the way in which advantage may be 
taken of electricity. For example, one card. dealt with the 


advantage of numbered porch lights for dwelling houses, 


giving the cost per evening, and enlerging on the difficulty 
of finding the number of a house with unlighted porch in 
a dark street on a gloomy night. Only an American could 
exploit that ! mE 

The obstacles to the adoption of such methods in England 
appear to be two in number. British directors are often un- 
willing to spend money unless they see direct profits. The 
value of advertising cannot be definitely computed, and so 
long as the business of a supply company expands with 
comfortable steadiness, little effort is made to push sales. 

The other objection is, that the average English pro- 


fessional man prefers to be dignified, even though he remain 


comparatively poor. One gentleman whose acquaintance 
with the business side of electricity supply was sufficient to 
make his opinion a criterion of the general sentiment of men 
in the profession briefly stigmatised to us the schemes for 
increasing business above described as “ wild-cat." It may 
be that the temperament of the British public is not so 
susceptible to advertising enterprise as that of our trans- 
Atlantic cousins, but the experiment is, in our opinion, 
worth the trying. 


WE have from time to time drawn 
| the attention of our readers to the value 
of Science Abstracts, as a means of keeping in touch 
with the latest progress in all branches of science and 
engineering associated with the electrical and allied 
industries; A considerable interval of time, however, has 
elapsed since we last referred to the subject, and we may be 
excused for reverting to it with a gentle reminder. 

Members of the Institution of Electrical Engineers and 
of the Physical Society, which jointly guarantee and 
subsidise this publication, probably need no reminder of its 
existence. Doubtless, very many of them aresubscribers to it, 
not only for the sake of the information thus placed at their 
disposal, but also from a sense of duty as sponsors of Science 
Abstracis. Others, however, are not so well informed, 
and for their benefit we may point out that a vast amount 
of tedious research may frequently be saved by consulting its 
pages when investigating matters relating to questions of 
design, working and organisation. Special attention is also 
given by the editorial staff to the capital outlay and working 
costs of existing undertakings, — | | 

Science Abstracts is not, like many periodicals, of 
purely ephemeral interest; its value increases at an 
increasing rate as time goes on. Already its seven fat 
volumes form a substantial addition to the library, 
and constitute a complete record of progress during the 
corresponding years. We can, from personal experience, 
vouch for its worth, and cordially recommend it to our 
readers. 


Science 
Abstracts. 


Post Office Polarised Sounder B.—This sounder, 
which was illustrated on p. 756 of our last issue as made at 
the Peel Works of the G.E. Oo, has two sounding plates 
of different tones, between which the striker, actuatea by the 
armature, plays. A stroke on the left-hand plate corresponds to a 
"dot," aud a stroke on the right-hand plate to a “dash” in the 
ordinary Morse alphabet. The instrument has an advantage for 
beginners, as it can be read visually as well as by sound. The coils are 
wound to the vary high resistance of 4,500, per pair, and in the base 
of the instrument there is & non-inductive shunt coil wound to & 
resistance of 27,000 ohms. It is so sensitive that it can generally be 
used direct on the line without the intervention of a relay. This 
instrument is also being used on a central battery telegraph system 
in London. . 
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LAMBTON COLLIERIES POWER DISTRI- 
BUTION SCHEME. 


7 — (Concluded from page 791.) 


Тт is unnecessary to deal at length with all the other proposals 
iu this precious document, as this would simply mean weari- 
some repetition. For example, in the Maudlin seam the motor 
js to answer all the same requirements as the foregoing, but 
at half the output; thus, instead of a 250-в.н.р. starting 
torque," the motor is to give 175. The capacity of 
the necessary transformer for this motor is specified as 
10 K v. A.! | | 

In tte Dorothea pit, the haulage motor із to exert a 
rtarting effort “ corresponding to 150 B.H.P.” It is to have 
a controller to give “ а speed regulatiun from full to one- 
third s, eed with an 80-5.H.P. torque for 3 consecutive 
minutes every 10 minutes, as well as a speed regulation from 
full to half speed with a 20-B.H.P. torque for 3 minutes 
every 10 minutes, 5 miuuts after the first speed 
regulation.” s ae | 

The sbove motor will be tested for “ 6 hours at 70 H.P., 
and every 10 minutes a 140-в.н.Р. overload will be put oa 
for 15 seconds," A second tert of 3 hours’ run at 90 B.H P. 
will ba taken, and every 10 minutes a 140-B.H.P. overload 
for 15 seconds will be put on. The temperature rise in the 
first test is not to exceed 70? F., in an atmosphere where the 
" ventilation is indifferent," and in the second test it is 
not to exceed 80? F. ` 

The wording of the above might mean that the 140-в.н.р. 
overload wus additional to the 70 and 90 B. H. P., but, 
judging from other portions of the specification, a 140-в.н.р. 
load, not overload, ів meant.  , 

The test for the controller is to be for 10 hours under the 
conditions specified or * equivalent," “by equivalent con- 
ditions it being understood that the value of— 


м 1. fou 


will remain the same.” Why not write the R. M. S. value of 
the current?" The tests areto be made in the presence of the 
company's engineer. who may act in the above matter to 
suit his own good judgement.” We should hesitate very 
inuch to submit to such a clause as this. 

Pump.— For the Maudlin seam а two-crank single-acting 
puinp is required, torun at 50 r.p.m., and to deliver 70 
gallons of water per minute at a head of 200 ft. This is to 
һе worm-geared to a motor running at 1,000 r.p.m., and 
the efficiency, including both the worm gear and the pump, 
is to be at least 70 per cent. We hope that be may get 
this 70 per cent., but are very doubtfal. 

Ia connection with the pump are to be provided an her- 

metically enclosed switchbox ‘containing one gas-tight set 
of faser, 10 amperes 500 volts for mediam pressures.” What 
“ 500 volts for medium pressures ” means is quite beyond us. 

Dorothea Mine Haulage.— The haulage gear is to be 
absolutely identical with the one epecified for the Herringtoa 
Hutton seam. Everything specified in one instance applies 
indiscriminately to the other.”  Indiscriminately ! 

The motor is to be ideutical with the Maudlin seam motor ; 
nevertheless “the respective output and capacities of the 
motor and controller ure to be 10 per cent. higher for the 
кате temperature rise, &c.,” but “the maximum torque 
remiining 200 B.H.P.” 

How the out, at can be 10 per cent. higher and the maxi- 
mum B.H.P , torque, and speed, remain the same, is, at least, 
puzzug. The author is surely + little at sea as to the 
practical application of Ohm's law, ав he says, the amount 
of resistance, £6, number of ohms in the controller, is to 
remain the same. Its capacity is to be somewhat greater аз 
the maximum output has increased.” Ав the current is 
greater, the resistance should be less for the ваше voltage 
variation. | 

Another haulage motor is required which is to be of the 
Arnold two-speed type to give numely, 250 and 125 
revolutions ut synchronism. ‘J'his speed variation being 
obtained by commutating the poles in the stator.’ The 
startiug torque “ ів to be equal to 450 в,н.Р. Time taken 
vo accelerate, 15 seconds every quarter of un hour,” 


The conditions for this motor are expressed in the same 
ambiguous way as the others, torque and hors:-power bei: g. 
freely mixed up. І 

It will be. noticed that the speed given corresponds to 48 
stator poles. The maximum rope speed is 12 ft. per second, 
which is to be brought down to 8 ft. “if possible and 
practicable " by commutating the poles of the motor. This 
obviously involves altering the stator poles to 82. 

A similar motor is to develop 165 B H.P. fir six hours, 
and 250 B H.P. “ during 60 seconda without inconvenience ”’ ; 
and is further “to develop a starting torque equal to 
400 B H.P. every 60 seconds twice in succession if necessary.“ 
The motor is not to fall out of step whilst developing any 
output up to 350 B. H.P. with but 90 per cent. of the full 
voltage. Here again we-have the extra rdinary condition 
that a motor ia to be started up “ with 400 B H.P. torque 
twioe in succession " (30 seconds interval); the time taken to 
accelerate being 15 reconds, This is to take place every 
seven minut в. | 

High Lift Turbine Pump.—In the D. and Lady Ann pit 
two high lift turbine pumps are required, each to deal with 
700 gallons of water per minute against a theoretical head of 
580 ft. The motors are to be run at 500 volts and to be 
euclosed, damp and gas proof. After having stood idle fora 
period of two weeks in a saturated atmosphere, temperature 
70° F., the motor is to stand 2,000 volta alternatiog without 
uny fear of the insulation breaking down. With each motor 
i8 to be provided ** & metallic starting resistance of oil-cooled 
type with hermetic contacts” whatever this may mean. 

An ohmmeter is to be provided to test the insulation of the 
motors whether at work or standing. It ig not specifi d 
whether the 500-volt alternating current is to be used on tbe 
ohmmeter or what, but the ohmmeter stands a very good 
chance of getting burnt out; nor is it obvious how the 
insulation resistance of the motor can be determined when it 
is connected up to а circuit of which the insulation resis- 
tance may not be koowa accurately. Surely any test of this 
sort would vive the joint insulation resistance of line, trans- 
former and everything else connected with the metallic 
circuit. The efficiency which these pumps will have at the 
end of 12 months is to be stated and guaranteed Tuis is 
to be tested on site by means of an accurately-gauged mano- 
meter, the, water being measured at the discharge. 

The efficiency of the pump and motor will be arrived at 
by “ап elementary calculation.” No calculus required this 
time! | | 2 | 
It is to be noted that the output of water is to be measured 
at the discharge, presumably at the end of the pipe line ; 
the efficiency of the motor and pump therefore is handi- 
cappcd by any leaks at the pipe jointe. Yet for every 2 per 
cent. that the efficiency is found below the guarantee 
figure * £200 will be knocked off the price for each pump.“ 

Expre:s pumps are to be quoted as an alternative, each 
fitted with belt pulley 10 ft. in diameter and of aufficieuc 
inertia to ensure a regalarity of J^ per revolution defined 


v max. — v miu.. 
by 4 (5 URGE EE .) The pumps are to be of Ger 
man make, namely, either of the Ehrhardt & Sehmer, 
Bergmanns, or Klein Schanzlin types.“ No English muker 
шеей apply. | Е 
Philadelphia Works.—Several motors are wanted here for 
the workshops, and do not call for much special comment. 
There is one rather curious feature, however, in connection 
with the punching machine motor. This is to be a 5-H. P. 
motor running at 750 r.p.m., provided with a starting 
resistance, the last contact of which “is to be left per- 
manently in circuit and to produce 10 per cent. slip at full . 


' load. . . . A squirrel-cage motor is not suitable here." Ав 


there are de zens of pucching machines being driven by 
squirrel-cage motors, the meaning of the specification is not 
obvious. Perhaps, however, it is safe to put this down to 
the inexperience of the suthor with this class of work. 

We think we have now abstracted sufficient of this unique 
specification to enable our readers to form some idea as to 
its general trend. It is quite obvious that whoever drew it 
up has had very little practical acquaintance with electrical 
transmission of power in collieries, and he appears to have а 
very hazy notion as to the meaning of technical terms. The 
only indications as to the authorship are the initials which 
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appear on some diagrams which accompany the specification, 
but we should scarcely think that the gentleman we have in 
mind, whose initials correspond with these, would perpetrate 
such a document, though the fact of Arnold La Tour motors 
and German pumps being specified would appear to point 
to this. We should imagine that very few English manu- 
` facturers will be found to tender to the specification without 
considerable modification of its terms, and it seems a pity 
that so important a power scheme as that of the Lambton 
Collieries should have been handled in the inadequate and 
slipshod manner demonstrated by our quotations. The 
specification might with advantage have been written in 
intelligible language, and British manufacturers ought cer- 
tainly to have had at least an equal chance with foreigners, 


pr er rene a 


‚АМ ELECTRICAL REVIEW OF THE 


LOUISIANA PURCHASE EXPOSITION OF 1904. 


Ву R. BORLASE MATTHEWS, Wh. Ex., A. M. I. C. E. 


(Concluded from page 677.) 


THE general appearance of the Tirrill automatic voltage regu- 
lator is indicated in fig. 10, and a diagram of the connec- 
tions for an a.c. circuit is given in fig. 11. The rheostat 
shunt circuit is opened and closed by а differen- 
tially wound relay. The current for operating this relay 
is taken from the exciter buscbars, and is controlled 
by the floating main contacts. The current for operating 
the direct current control magnet is also taken from the 


exciter bus-bars, The alternating current portion of the 


regulator consists of a magnet having a potential winding 
which is connected, by means of a potential transformer, to 


Fra. 10, 


the bus-bars or the circuit to be regulated, and it also has an 
adjustable compensating winding which is connected in 
series with the secondary of a current transformer inserted 
in the main circuit. The core of this magnet is attached to 
a pivoted lever carrying a counterweight, which is balanced 
by the attraction of the magnet. If a load is thrown on the 
generator the voltage will tend to fall, the alternating 
current magnet will weaken and destroy the balance of the 
core and lever, and cause the main contacts to close ; this in 
turn will close the relay contacts and entirely short-circuit 
the exciter field rheostat, thus increasing the exciter voltage 
until the original balance of the alternating-current magnet 
core and lever is restored, and the alternating-current voltage 
maintained at the required value. 


A feature which attracted the observer’s attention on the 
generator which furnished exciting current for the 8,500 Kw. 
unit exhibited by the Allis-Chalmers-Bullock Co., was a 
brush oscillating device. The brushes are carried in the 
usual ring rigging, and this seta in what at firet glance 
appears to be the usual grooved bearing wheels. Closer 
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observation, however, reveals the fact that when the exciter 
is in operation, these wheels are slowly revolved through the 
medium of a belted gear and oscillating clutches, and as they 
make a revolution they are foroed along their axles by a 
cam until they have moved about J in., when springs return 
the wheels to their former places, This process is continually 


MULTIPLE VOLTAGE BALANCER 


Fic. 12. 


repeated as the generator runs, thus preventing the brushes 
from wearing grooves in the commutator, keeping both 
brushes and commutator smooth, and freeing them from dust 
and dirt. It has also been (оппа that the oscillating action 
of the brushes will wear down and remove causes of trouble 
from any part of the commutator. "This eliminates several 
ordinary causes of sparking. 

A good deal of attention is being ‘paid to the motor 
driving of machine tools. The motor manufacturers 
are evolving more compact machines than they did 
formerly, which are especially suitable for variable 
speed work. A special development in this direction 
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is the multivoltage control system, in which a multiple 
voltage balance is connected across the main circuit, as 
shown in the diagram, fig. 12, herewith. In this instance 
the armatures are in series across the 250-volt mains, the 
armatures being wound for 60, 80 and 110 volta respectively. 
Four leads are taken away to each machine motor, which 
can be connected across any pair, and accordingly ran at a 
corresponding speed. | 

" Owing to the large extent of the grounds, a railway known 
as the Intramural was built for the convenience of the 
visitors. The rolling stock and auxiliary apparatus used on 
this railway served as a working exhibit. The main motors 
on the cars were operated on the G.E.C. multiple unit 
system, which is now well known in England. The brake 
equipments were of the Christensen straight air type, which 
is largely used in the United States. Not only ів the air 
brake used in America because it gives eafe, durable and 
reliable braking, resulting in a very good and & complete 
control of the car to which it is fitted, and leaving the 
driver more alert at the end of his day's work, as he is not 
fatigued with the hard work of applying the hand brake, but 
also because it i8 more economical than a hand brake system, 
in many cases showing an economy of 10 to 15 cent. 
At first thought it would not seem as if this would be the 
case, but upon carefully examining the practical operation, it 
will be seen that the economy of the air brake arises chiefly 
from the fact that the brake can be во quickly applied that 
the driver always leaves it in the off position except when 
actually required, so that the shoes are clear of the wheels ; 
whereas with the hand brake, especially in crowded traffic, 
the driver usually keeps the brake blocks just riding on the 
wheels in order that he may have the car more completely 
under control, and thus avoid collisions, Also, in starting, 
the hand brake is very often not fully released. Thus the 
extra current which would in case of the hand brake system 
be required to overcome the friction of the brake blocks, is 
saved, and of course is found greater than the same amount 
of power required to drive the independent motor-driven air 
compressor. [ 

The motor-driven sir compressor used with the brake 
system is а very compact piece of apparatus, the motor being 
mounted. directly above the compressor, and driving the 
latter through a pinion and gear. The general appearance 
of this machine is shown in fig. 13. The motor is series- 
wound, and specially designed for this work. It is started 


Fic. 13. 


and stopped by an automatic governor when the pressure in 
the main reservoir falls below or rises above certain predeter- 
mined maximum and minimum pressures, without intro- 
ducing any starting resistance into the circuit. 

The National Electric Co., of Milwaukee, who are the 
makers of the Cristensen air brake, exhibited a multiple unit 
system for the operation of the air compressors. Such а 
system is essential if the multiple unit system of train con- 
trol is adopted, for if it were not adopted for the com- 
pressors as well as the main motors, the compressor on each 
motor-car would have to be large enough to handle the 


longest train ever likely to be put together. Two systems 
are used for the multiple control. of the compressor motors, 
one in which the standard automatic governor is used, and 
in which all the current required to drive all the compressors 
passes through a balance wire running the length of the 
train. Asin many instances this is not advisable, a second 
system was devised in which a special automatic multiple 
unit governor is used in place of the ordinary governor. The 
connections of the governors are so arranged that each starts 
and stops the compreseor on its own car, and at the same 
time all the governors on the train are so connected that 
any one of them starts and stops all the others, thereby 
indirectly starting and stopping all the compressors on the 
train. This latter system only necessitates one balance wire 
running through the train, which can be carried in the cable 
used for the leads from the master controller. The current 


passing through it will be very small, being only that 


required to energise the solenoids of the governors. 

As illustrating the advance in high-tension practice, 
nothing could be more striking than the exhibit of a million- 
volt, 25-cycle, 100-Kw. transformer, by the Purdue 
University School of Electrical Engineering. This 


`~ 


* ля — — l4. S ee + огы „ 
" * ‘ 


Fia 14 


apparatus was shown in operation in the Exposition Grounds, 
late in the evenings, when the majority of the general public 
had departed and consequently the danger was reduced to a 
minimum. Unfortunately, the temporary building in which 
it was located was too small, and во a higher potential than 
500,000 volts could not be obtained without discharges 
taking place on to the roof and tank bolts in the vicinity. 
Apparatus of an equally high or higher pressure has been 
built before, but never of such large capacity, and at such a 
low frequency. The discharges are of a similar character to 
those produced by commercial high-tension transformers. 
A double overhead line a few hundred feet in length was 
erected in conjunction with this exhibit (see fig. 14) ; the 
conductors were carried on triple petticoat insulators, 
some 14 in. across, which were made for a 60,000-volt. 
transmission line. These insulators were supported on 6 ft. 
lengths of insulating fibre piping. In parallel with this line 
а spark gap was connected, composed of two inclined 
vertical rods 1 in. in diameter, placed on movable stands 
and insulated in the same manner as overhead lines. 
Brilliant discharges, accompanied by a sharp cracking 
report, took place when the rods were placed 24 to 4 ft. 


apart. 
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High-tension insulators have been: greatly improved. 
Both glass and porcelain insulators are used for potentials 
up to 25,000 volts; up to 15,000 volts, glass is generally 
preferred. The diameters for pressures at or below 10,000 
volts are about 5 in.; 7 in. insulators are snccessfully used 
on voltages up to 25,000, and a 13-in. insulator is sufficient 
up to 40,000, while at 60,000 it is considered that a 
diameter not less than 14 in. should be adopted. Even 
larger sizes would be utilised if reliable insulators could be 


manufactured. Iron pins are now coming into general use 


for the support of the larger insulators. 

Pending the completion of the new buildings of the 
National Bureau of Standards at Washington, the apparatus 
intended for use there was exhibited at the Exposition, and 
used.-by the International Jury of Awards for the Depart- 
ment of Electricity in asceftaining the merits of the appa- 
ratus and instruments submitted by the exhibitors. In this 
way facilities were at the jury’s command which are not 
usually available in connection with such expositions, and 
consequently the exhibitors were better pleased, as they 
knew the awards were based upon an exact investigation. 

A little dissatisfaction was expressed at so many of the 
awards going abroad, and also at some of the rules upon 
which the awards were based ; but, on the other hand, it is 
admitted that the juries acquitted themselves of their difficult 
task very creditably. . | 

À very important work carried out during the Exposition 
was that done by the Electric Railway Test Commission, 
appointed by the President cf the Exposition. A great deal 
of valuable testing was done by this Commission under the 
Supervision of trained men, with a view of solving some of the 
more important of the undetermined problems connected 
with electric railway work. A great deal of interest was 
taken in these tests, which were very carefully and energeti- 
cally carried out, and when the records are published, they 
irs form an authoritative statement which will be of great 

ue. | 


As a feature which will for a long time keep alive the 


association of the St. Louis Exposition, the International 
Electrical Congress of 1904 is foremost. А large amount of 
work was accomplished in a very concise and satisfactory 
manner, resulting in tbe collection of much information of 
great value and high quality, which will greatly assist in the 
future. development of. electrical engineering. The reso- 
lations of the Chamber of Official Delegates, whose meeting 
coincided with that of the Congress, though seemingly dis- 
appointing in that no definite decisions were arrived at, have 
undoubtedly by their suggestions to the various governments 
made the way clearer for a closer international agreement in 
electrical matters in the future. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


USE OF ELECTRICAL ENERGY IN MINES AND 
COLLIERIES. | 


By M. B. Mountain, M. I. E. E. 
(Abstract of Paper read on March 28th, 1905, at Manchester.) 


Tas Parliamentary inquiry, for which the Special Departmental 
Committee commenced its sittings at the end of 1902, has done a 
very great deal in this country to clear away the prejudice which, 
to a certain extent, existed against the use of electricity. 

One of the chief recommendations of the Committee is that good 
work should be insisted upon in every case. It is, perhaps, not too 
much to say that in the past more harm or injury to the electrical 
industry, as applied to mines, has been done by the work being of 
an indifferent nature than from any other cause. No other 
source of power lends itself ко fittingly as electricity to the needs of 
amine. The cables do not cause any inconvenience, the running 
and fixing cf them is simple, and the loss in conveying the current 
representing the power is very much less than by either of the old 
methode. Savings varying from 20 per cent. to 80 per cent., or 
even greater, have been made in cost of working, but actual or 
accurate figures are somewhat difficult to obtain. Electrio haulage 
has doubled the output of the mines of one company, and, at the 
same time, has reduced the cost of traction from 4d. to 44. per ton, 


for small installations, 
conveyed to any very gteat distance, and that alternating current, 


and effected a total yearly saving equivalent to 30 per cent. on the 
outlay on the electrical plant, eo that the latter paid for itself in a 
little over three years. an American mine, where mule haulage 
was used, the substitution of electric locomotives reduced the cost of 
traction from 5d. to less than jd per ton, and effected an annual 
saving equal to 90 per cent. of the oost of the electrical installation. 
Sach examples might be multiplied indefinitely. There are 
numerous economies which are less easily reduced to definite 
figures than the fuel and labour items, but which are, nevertheless, 
of great importance in a comparison of electric with other forms of 
power transmission. 


As in all electrical installations for mines and collieries, we have 
to consider the system to be employed and the machinery and 
appliances necessary to do the required work. | | 

It can, perhaps, be said that direct current is the most serviceable . 
d where the current has not to be 


pe three-phase, should be used where the installation 
on a large scale, and it is required to convey the current 
to a considerable distance. Good work has been done by both 
systems, As motors can be, and are, constructed with cases 
entirely enclosed, and work satisfactorily, assuming, of cuurse, they 
are properly rated, so as not to become too hot in working, there 
seems to be no reason for considering direct current as dangerous. 
It is not customary to construct direct current machinery for . 
higher z.u.¥. than 500 to 600 volts, во that, to a certain extent, this 
limite the use of direct current for long distances owing to the losses 
in conducting cables. : 

A three-phase system permits of generating and conveying current . 
to a long distance at a high vo!tage, by which means the cost of 
conductors is very materially. reduced. Ву the use of transformers 


. the voltage can be reduced to any required limit, or it oan be con- 


verted into direct current for any special requirements. Three-phase 
motors can be used with every sa on upon al] work where the 
load is constant and the speed constant, аз in the case of certain 
classes of pumping, &c., but for variable speed the conditions are 
rather difficult. A three-phase system cannot easily be used for 
power combined with lighting, as the frequency most applicable for 
power is not suitable: for lighting; for traction also three-phase 
presents difficulties. Taking all these points into consideration, a 
combination of direct and alternating current systems would seem to 
be the most advantageous. | 
Possibly there is more chanoe of accident to the men employed 
through the use of inferior cables than by inefficient machinery. 
The oables now being made for use in mines are very greatly 
superior to what they were a-few yearssgo. Armouring of steel 
tape or wire has been found more eatiefactory than lead-covered 
cable, and the galvanised wire seems to preferred to the steel 
tape, as it allows of greater flexibility, and for shaft cables takes the 
weight of the cable ina better manner. Ooncentrio cables have 
been much used in mines, but for continuous-current work two 
single cables are better. It is important that the cables in all cases 


. should have a thoroughly substantial insulation, suitable for the 


working conditions, and the sectional area of the cables shoald be 
well above the maximum requirements. Perhaps the best method 
for fixing shaft cables is a continuous grooved casing with cover 
from top to bottom, in which the cables are tight fitting. 

It is desirable as far as is permitted by the new rules, to carth the 
cables, or the armouring of them. 

For the electric ligh installation in a mine the use of tubular 
conduits for cables and damp-proof fixings and fittings is most 
desirable, and is being carried out at present in all well arranged 
systems. 

Experience has shown the great desirability in all instances of 
having motors amply large for the work to be done. There is 
possibly no place in which machinery is so subject to undue strain 
or overloading as in a mine. 

Perhaps the most important application for which electricity: 
should be employed is that of main winding. In this country tbere 
are comparatively few instances; it seems to have been left to our 
Continental friends to take the initiative. They have some very 
fine examples at work, amongst which the most important planta 
are those at Preussen II. Colliery, near Dortmund, Germany, and 
Grand Hornu Colliery, Belgium, both by the Allgemeine Elek- 
tricitiite Gesellschaft, and Zollern II. Colliery, Merklinde, Germany; 
the electrical machinery by Messrs. Siemens & Halske, Berlin. 

The electrical winding engine has now been satisfactorily at work 
for more than 18 months at Pit No. 2 of the Harpener Mining Co. at 
Dortmund. It is designed for winding 100 tons of coal per hour 
from а depth of 765 yards. 

Tbe controller is operated by a single lever, which is moved 
forward or backward to correspond with the direction of the 
winding drum, tbe distance to which it is moved in either direotion 
controlling the speed at which the drum works. The controller 
proper is of a patent liquid-resistanoe typo. 

The central station in which the whole of the energy for the 
Preussen Mine is generated, is not far from the winding engine, and 
contains three steam-driven generators of 800 н р. each, with the 
very economical steam consumption cf 12:5 Ib. per indicated horse- 
power-hour. 

It has been found that the amount of steam per pit horse-power- 
hour in lifted coal is 33 1b., a figure which is a strong advocate for 
this system. | 

Grand Hornu Colliery, Belgium.—The power house contains two 
direct-connected, steam-driven three-phase generators, respectively 
of 2,000 k. v. A. and 4,000 k. v. A. at 1,100 volte, and with a frequency 
of 88:5 periods per second. 

In each of the Shafts VII. and XII. the coal lifted per hour is 
66 tons from a depth of 3,300 ft. ` 


A 


ЖИ 1 C 


1.800 


THE ELECTRICAL REVIEW. 


[Vol. 56, Mo, 1,484, May 19, 1904, 


a 


The winding cycle (for coal) is as follows:— , 


Starting ... Vd T © 15 secs. 
Normal full pe 78 „, 
Blowing ... 925 "T sss 12 „ 
Ohanging 39 „ 
144 secs. 


Horse-power up to 935 н.р. at start, 475—030 н.р. during 
From Shaft IX. the coal lifted per hour is 56 tons, depth 


1,864 ft. 
Other services in these mines, such ss pumping, ventilating, 
у, and absorb abont 


dpud screening, &c., ате also worked electri 
1,000 ЕР, 

Zollern II. Colliery.—The generating plant consists of three 
triple-expansion borisontal engines, each driying a continuous cur- 
rent generator, prod ueing 1,100 xw. at 525 volts. The electrical 
winding engine at present is winding from a depth of 984 ft., but 
it is intended eventually to work to a depth of 3,600 ft. The 
engine raises about 40 loads per hour, each load comprising 
approximately 15 tons. ; 


The output of coal raised is about 3,200 tons per day. 
The winding engine receives its energy throogh a motor- 


generator built on tbe Ilgner principle, by which the energy stored 


in a revolving fly- wheel provides the starting effort to accelerate 
the cage winding engine. : 

In this country the Powell Duffryn Coal Co. have laid down an 
exteneive electrical plant, and are winding by electricity, though 
оп a smaller scale; about 320 Н.Р. is employed for this purpose. 
Messrs Bolckow, Vaughan & Co. have also ado electrical 
winding on a small scale, about 170 в.р. Both of these installations 
have been carried out by the Electrical Co., Ltd. (the English 
representatives of the A. B. d.). 

Mers. Ernest Scott & Mountain, of Newcastle-on-Tyne, have 
fitted up several winding gears in this country, though none of 
. sine with any of the larger gears erected in 

ermany. 

At the Heckmondwike Colliery a large fault or throw occurs 
about 3,000 ft. away from the pit-bottom. This fault throws down 
the coal seam a vertical depth of 180 ft. below its original level. 
To win the coal-field on the dip-side of the fault it was n 
to drive either a large drift or sink a staple. If it had been decided 
to drive a drift, it would have been necessary to put down a power- 
ful haulage plant at least equal to the size of the present winding 
plant. The driving of such a drift with a gradient of 1 in 6 would 
bave involved 1,080 ft. of drifting, апа the cost would bave been 
about £1,960. The sinking of the staple cost about £3 10s. per ft. 
for 180 ft., or a net saving of £1,960 against the crift scheme. It 
also took nine months less time to win the coal by the staple than 
it would have done by the drift. 


+ The shaft is 180 ft. deep, and, with the present arrangements, 
the winding gear is capable of raising from 150 to 200 tons per day 


of 10 hours, The winding drum is 3 ft. in diameter, and a wind is 
made in 40 to 45 seconds, equal to a speed of, say, 300 ft. per minute. 
Tbe electric motor driving the drum is of the series- wound con- 
tinuous-corrent type capable of working up to 40 effective н.р. 
when running st a speed of 500 г.р m. A powerful foot-brake is 


- provided for the drum, operated by a foot lever. As a further 


protection, this gear is fitted with an electric brake, which comes 
ínto operation аз soon as the current is switched off, and thereby 
sustains the load. An indicator is also fitted on the winding gear 
to show the position of the cage in the shaft. This winder is 
operated by means of a liquid controlling switch arranged for 
reversing and speed regulation. | 

The application next in importance is haulage in mines; there 
are quite & number of examples in this country, and of considerable 
capacity, some of which have been at work for several yoars. 

e have а very large number of important electrically-driven 
pumping plants in this coantcy. 

Ram pumps are perbaps most in favour. The general design and 
construction bas been very greatly improved during recent years. 
They have been made to deal with a head of water up to 1,800 ft., 
and there are cases in which this type of pump is in use working 

t even a pressure. 
8 . forms of portable pumps have been intro- 
duced, which for use at the working faces or near by have proved 
very advantageous. 

Centrifogal pumps are also used very considerably. The quad- 
ruplex form of pump will easily work against a head of 250 ft., and 
one special advantage in this form of pump ie that it can be coupled 
direct to the motor, dispensing with the necessity of intermediate 


ic o are one or two good examples of ventilation on a large 
soslo in this country, but the writer has not been able to get 
definite fignres with regard to them. At the Pelton Oolliery, 
Durham, a Sirocoo fan, made by Messrs. Davidson & Co., has 
been installed to replace two steam-driven “Guibal” fans. The 
"Sirocco" fan is driven by motors, and absorbs from 150 to 
160 B. H. r., removing approximately 250,000 ob. ft. of air per minute; 
previously the two “ Guibal” fans in uee removed something under 
200,000 cb. ft. of air and absorbed about 180 B.H.P. 

Coal-cutting by electricity is another of the more important 
applications. 

Tue total output from a seam of coal worked by one of Mesars. 
Mavor & Coulson’s coal-cutting machipes in the 12 months of 1904, 
represents no less than 25,535 tons; no interruption to the 
regularity of cutting five nights per week was caused by the 
machine, and the repairs of the machine cost during 12 monthe 
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TABLB l.—BoBBDULB OP Somes o» тив Most Рабит 
Ваттан lweTALLATIONS In Мии. 


| H. P. | 
of | | 
"Name of mine. ren: Rystem | Voltage | Contacte 
rating 
station. | 
| | 2м 
Bolckow, Vaughan & Со... | 1,300 | 3-phase | 2,400 | 1 
Powell Daffryn ..  ...| 5,500 p $00 м the 
| | C0, Lid, 
Bilverwood ..| 1,200 i 500 | BTE 
Hamsterley PA T | 140 si 550 O 
Calow (Staveley Coal and | | 
n Со.) e 5. 600 | „ 40; 
Bond's Main D». do. | 70). „ 440 
Warsop Do. до. 800 „ | 440 
Ireland Do. do. 850 i: | 440 
Markham Do. do. 800 A 440 | Brita 
Duddingston Bhale Mines 800 н | 3,300 || Westing: 
Oxcroft ... € .. | 1,000 i 440 | how 
Oakbank ... 1,000 " 440 E mM. 
Glapwell ... iss к 650 К 440 || Co, Lid 
Stanton Iron Works too "n 440 
Trede gar Coal and Iron Co. 600 s | 440 | 
Wigan Coal and Iron Co. | 910 s | 440 | 
Broughton and Plas Power à 
Coal Oo. e. o. | 1,030 DO | 600 | 
Ocean Ооа! OO. — | 300 » | 500 | 
South Durham Ocal Оо... 440 „ 550 
Ashington Coal (Oo. 260 | „ 550 
Mickley Ooal Co. .. 100 „ 530 Eme 
Weardale Steel, Ooal an | i, Soott sad 
Coke Oo. awe — 700 „ 6550 T Mon 
Pochin Colliery, Tredegar | tein 
Оо. wes eee ses l 250 3. phase 500 
Ty Tryst and Bedwellty, à 
Tredegar (o. | 1,050 h 550 | 
Caroline Colliery, Benso | 
and Bons es ies 140 D.C. 500 J 
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TABLE IL—80HEDULS о> Some or тни Most PROMINENT 
CoxTINENTAL InstaLLations IN Mmes. 


H.P. . 
of S tor’ 
Name of mine, pri Pena: System. Voltage. name. 
rating | 
station. | с 
Preussen III. | 2,400 | 3-phase | 2,000 [ 
Thyssen & Co, Bruch- | 
bausen ... d e) 18.000 „, 550 
“ане Hornu, dirum .. | 6,000 ; 1 1, 200 
r · u- Mose lbergwerksges, | 
Kerlingen .. ... | 3000 | „ | 5000 
Concordia Grube. Donners- | | 
markhütte Kattowitz | e 
(extension plant) .. | 1,000 i 1,000 || AEG. 
Victor Rauxel in West- and the 
phalia 29; coe vee 1,250 " 5,000 Elec 
Belbecker ^ Bergwerk»- шеп 
verein . . 1. % „ | 2,000 |! Co, Dià. 
Gewerkschaft Graf Moltke | 2,000 " en 
Gewerkschaft Consoli- ! 
dation ... C . . | 4,000 | ” s 
Eschweiler Bergwerks- | 
verein, Rheinland - | 3700 | „ “ 
Braunkohlergrube Marie 
Lovise, Oschersleben ... | 1,000 | ” 3,300 ;/ 
Oolonia Langendreer ... | 2,700 » 3,000 
Engeleburg owe | 1,200 " 2.150 
Maria Anna and Steinbank | 1,000 i 2,000 
Centrum...  ..  ..| 1,500 й 2,400 
Hamburg апа Franziska | 
Mines ... TP TP 1,995 » 2,000 
Wirn Мїпеве 2,400 » 2,000 
Rheinpreussen Mines 1,000 " 2,000 
Zollverein Mines, near 795 | { and | 
Caternberg, Essen f HE. 1,000 
Georg Marien Osnabruck | 
Mines. | 2,444 й 2,000 | Мемте. 
Charlotte Oollieries, | -Labmeyer 
Czernits a is 706 | 800 | and Co 
Lena Gold Mining Co., | 150; 260; 
Bt. Petersburg... E 740 ! » | and ; 
| 10,000 : 
Schnabel ins Osten .. | 2,250 T 1.00 
Comp. des Mines, Ligny Con- | 
les Aires e 0. | 500 | tinuous | 500/550 


| currect 


Bock and coal drilling by electricity is also in use, although 10 * 
certain extent it still has a keen competitor in compressed air, bet 
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it ean be said that the electrical drill is considerably more con- 
venient as well as being more eoonomical. · 

Blectric traction has not been made as much use of in connection 
with mining in this country as might have been expected. This 
may be due to the necessity for using uninsulated conductors form- 
ing the trolley wires, sgainst which there has been considerable 
prejudice, but by the investigations of the recent Parliamentary 
Committee and théir recommendations, the probabilities are that 
electric traction below ground will come into muc* greater use. In 
America and in some foreizn mines it is largely employed; this is 
possibly owirg to the fact that in many cases there are no pit sbafts, 
the main roads being drifts made in the side of hills, and therefore 
very convenient for the entrance of trains. 

For electric traction, continuous current bas been rat generally 
used ; there are difficulties in the way of working with а three-phase 
system, and up to the present single-phase machinery, althovch very 
suitable for traction work, can bardly be seid to be sufficiently 
introduced to warrant mining engineers adopting it. 

In a great measure this paper has been written with special refer- 
ence to work in tbie country, but ít must rot be supposed that in 
our Colonies and other foreign countries, apart from the Continent, 
it haa been overlooked. In South Africa there is possibly one of 
the finest electrical installations fo be found in the world, i.e., at 
the De Beers and Kimberley mines. The De Beers mines are almost 
entirely worked electrically, and their installation is being con- 
tinually extended. In 1903 the generatiag station at these mines 
contained plait giving an output of 4,000 н.р.; the current being 
generated at 5,000 volts and distributed throughout the mines upon 
& thoroughly up-to-date system. Apart from the various machinery 
in and about the mine, locomotives were employed for hauling the 
trains of trucks, and the whole installation can be cons dered to be 
ofa very model type. There are otber mines in South America 
and in Australia which are equally up-to-date. 

The writer bas prepared some tables giving the names and outline 
particalars of the more prominent installaticns on the Continent 
and in this country, and hopes that the figures and particulars will 


prove of interest. 


L'ISOUSSION. 


Mr. A. Н. GIBBINas hoped the author would follow up the paper 
with another one giving more details. Some time ago he «ent down 
one of the deepest mines in Austria, and saw a motor driving a set 
of three-tbrow ram pumps, which bad been running several years 
with satisfactory results, and on which they had never experienced 
a breakdown. 

Mr. Preece thought the present generation of mining engineers 
would need a good deal of educating up to electrical work. Most 
of the failures were due to bad supervision, and a skilled man 
ought to be employed. At a meeting held in Manchester, it was 
agreed that a bigh pressure supply was safer than low pressure, on 
account of the employés thinking that if they touched a hich 


РА 


pressure wire it would lead to fatal results, whereas they might | 


touch a low pressure wire and escape with a shock. He 
state of 


considered that where men were siways in a 

perspiration, any voltage would probably be fatal. Не 
thought the tendency now was to use bitumen cables, especially 
for low-pressure work. They were lighter and more easily handled, 
but for pressures above 500 volts he did not think them suitable. 
Lead-covered cables were used in some mines, but he did not think 
them advisable on account of the weight and the danger of mechanical 
injury to the lead sheathing, which would allow of dampness getting 
to the dielectric. It was possible that a cable with paper dielec' ric 
and a coverir g of bitumen would be suitable. Rubber cable was 
nearly always used on coal-cutters on account of ite flexibility, but 
it should be covered with a braiding of leather. Some colliery 
managers liked to have their cables banging in the shaft, but this 
caused a great strain оп them, and for this reason cleats were 
employed at intervals down the side of the shaft to воррогё 


them. 

Mr. WinLLis remarked that one had to see а plant at work to 
fully appreciate the tremendous difficulties of this class of work. 
Oa the question of three-phase 4. C. or D.C. supply for hauling gear, 
he tbought p.c. was more suitable on account of frcquent stopping 
and starting. Centrifugal pumps were better and fay simpler than 
reciprocating pumps; there were many running st 660 ft. head. 

Mr. СооРЕВ said that some time back he had fixed two 50 E. p. 
motors on a hauling gear іп а colliery, which bad run very satis- 
factorily. The cables were run down the sheft in duplicate, and 
supported by cleats. Open liquid starters would not do for s fiery 


pit. 

Mr. ConMaACX said that several v. ry successful winding gears had 
been put in on the Continent. Difficalty was experienced in get- 
tiog manufacturers to guarantee the efficiency of high lift centri- 
fugal pumps for a period of years. 

Mr. MounTAIN said there was an ircreaeing desire on the part of 
colliery proprietors to take up the question of electrical driving, 
and hc hoped that before long figures would be available as to power 
costs, “с. The object of driving by electricity was economy. Не 
thought that bitumen cable was very good, and was easily laid ia 
the ground. Heavy strains were frequent on underground work, 
and they could not allow too mach ma'gin for future work. On the 
relative merits of centrifugal and ram pumps a great deal might 
have been said. Manufacturers did not give guaranfees as to 
centrifugal pumps with the same readiness as with ram pumps. 
Another thing in favoar of ram pumps was that they could be 
easily taken apart, which was an advantage in taking them down 


а pit. 
A vote of thanks to the author brought the meeting to a close. 


. what they were, and failin 


LEGAL. 


Тнк Mayor, ALDRBMEN AND Boner sers ОР THE BOROUGH OF 
SwANSEA v. Toe Nationa, TELEPHONE Co, Lr. 


In tbe Charcery Divisior of the High Court of Justic*, on Tbur.day: 
May litb, Mr. Justice BuokrEy delivered. ! is reserved judgement 
in this case in favour of tbe Corporation. He said he was told this 
was the first case in which application had been made io the Court: 
to construe or enforce the Telegraph Act of 1899 with reference to 
intercommunication between competing telephonic systems within 
the eame ares As the matter was опе cf considersble public 
importance, he rererved his judgement: with a view cf expressing as 
clearly аг be was able the view he took of the Act, and tbe remedy 


available for its enforcement. The question in this action arose 
under Sub-sec, 5 of Sec. 3, which was a.sub-section in favour of th: 


new licensee. That provided that: “If the licence of an existing - 


company is, ander the provisions of this section, extended in respect 
of any exchange area for a period of not less than eight years be. ond 
the time existing at the passing of this Act, the company sbal', at 
the request of avy other licensee of the Postmaster General pro- 
viding public telephonic communication in the whole or any part 
of that exchange area, and under sach circumstances and on such 
terms and conditions ав may within six months from the passing of 
thie Act be prescribed by an order of the Postmaster-Gonera!, 
made with the approval of the Treasury, логі all pro,er 
facilities for the transmission of telephonic messages between 
persons using tbe system of the company (aither іа the 
whole or in part of the exchange area as the Postmaster-General 
mav prescribe) and persons using the system of euch other licenses, 
provided that the licensee so requiring intercommunication shall in 
азу such case afford similar facilities. It was obvious that if the 
right of intercommunication arose, many questions might present 
themselves as to the terms which might bo fair as between the 
existing company and the new licensee. He might instance the 
follow iag: First the question as to how the expense of connecting 
the two systems should be borne between the two companies; 


secondly, the question who was to do the work of making the con- 


nection ; and thirdly, whether, as between the two companies, the 


one ought to make to the other any and what payment for 
communication. to their 


the advantages arising from the 
respective customers The one undertaking might be of 
extensive mileage, with a large number of exchanges, and 
the other might be of very small dimensions. It was 
rot evident that intercommunicatinn would in justice be given, 
without providing for a payment to be made by the one to the other. 
As to all these and other like matters, the Act wassilent. If they 
were provided for, it must be by the order of the Postmaster- 
Genrral. The defendants argued that the Postmaster-General 
might have determined what were proper facilities, and {hat he 
ought to have done so, and further that inesmuch as be bad not 
done во, the Court bad no authority to determine what wer. proper 
facilities, ard t^at the parties must agree amongs* themselves as to 
g agreement, the Act broke down. Не 
did not accede to that argument, nor any part of it. Toe 
Postmaster-General could by his order determine the aircumetanc:s 
under whicb, and the conditions upon wh ch, proper facilities st.ould 
be afforded. But the Act did not remit it to him to say what the 
proper facilities were, and the statutory right could not be a 'ight 
to that which tha parties agreed. "That was equivalent to вауу 
there was no statutory right, for ei her party cculd in that case 
defeat the ғ аоѓе by refusing to agrec Witbin six montbs the 
Postmaster Genera] did make the order within the Act ot 
Parliament. Ite effect for any purroses relevant to tha 
matter before him was that by Article 1 it was pro- 
vided that the new licensee must have a certain umber of 
subscribers b: fore? e could demand intercomm mioation. The ariicle 


provided for certain terminal charges which might be made by 
the old and the new licensee respectively, and by Article 5 the 
new licensee who requested facilities should satisfy the Postmaster- 
General that he had complied with Article 1. The order did not 
deal with ару of the questions which required determination as 
between the two undertakings. The proper facilities mentioned in 
Sub-sec. 5 were facilities for the transmission of telephgnic messages 
between the customers using the one system and the customers using 
the other, and those, he thought, must be proper facilities for asing 
all the several component parts of the system, as were in a proper 
course of business appropriate for the transmission of the message. 
It intercommunication were established, then tbe customer of com- 
pany А was to be given prop: r facilities for using all those parts of 
the ay stem of company B which were appropriate for the purpose of 
communicating telephonically with a customer of company B. 
Passing to the facts of the present case, bis Lordship sai1 the 
relevant facts were that the defendants had, before Sep en ber, 
1902, established a system of public telephonic con-munication iu 
fhe В гапвєа area, and that in September, 1902, the Postma:tcr- 
General granted a new licence to the plaintiffs over the same 
ares. At the tame time the Postmaster-General granted 
the defendants an extension of their then 'existiog liceacn 
for в period such as to call Seo. 3 Sab.-seo 5 into operatior. 
Io November, 1903, the plaintiff had established and then opened 
their system. Oa January 4th, 1904, they made a request for inter- 
communicatien They had at that time the number of subscribers 
required to satisfy Article 1 of the Order of the Postmaster- 
General. Before Febraary 204, 1904, they had within Article 5 
of the Postmaster-General’s Order satisfied him as to that 
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fact, and the defendants were informed by the Postmaster- 
General he wae so satisfied. That the Corporation hed the 
requisite number of subscribers was not now in dispute. 
The defendants raised various contentions. He was satisfied, as 
Mr. Gaine said in the box, that the defendants desired to raise 
every objection which could be legitimately put forward to prevent 
the plaintiffs obtaining the communicstion they bad a right to 
request and requested under the Act. The defendants had received 
the benefit of the extension of their licence, but intended to put 
every obatacle—they said legitimate obstacle—in the way to 
prevent the resulting benefit to the new licensee of obtaining inter- 
communication, With one exception these objections were not 
relied on now. The remaining contention wae that upon which 
arose the whole question he had to decide. That contention was as 
follows :—The defendants had a central exchange at Swansea, and 
11 or 12 subsidiary exch After some variations from time to 
time, the defendants required that the plaintiffs should provide 
junction circuits to directly connect the plaintiffs exchange at 
Swansea with the defendants’ exchange at Swansea, and 
with each of nine of the defendants’ subsidiary exchanges 
in different parts of the area, and janction circuits to connect 
the two Mumbles and Morriston exchanges. The defendants 
said there must be duplicate junction or trunk lines from Swansea, 
that was from the plaintiffs exchange, to each of the same 
subsidiary exchanges; in other words, tbat every line running 
from Swansea to a subsidiary exchange must be duplicated 
by running another junction or trunk line from Swansea to the same 
point. He failed to find any justification in the Act of Parliament 
or founded upon reason or good sense for that contention; on the 
contrary, it seemed to him to be directly in contravention of that 
which the Act of 1899 intended to secure. The object was not to 
duplicate the systems so that each of the two undertakings should 
have junctions or trunk lines running all over the exchange in that 
area, but that the customers of each company should use the trunk 
line of the other company running to the customer of the 
other company whom he wished to address. The defendants’ 
contention was extravagant and directly in destruction of that 
which the Act intended to give. But further, the defendants said 
their junctions or trunk lines were now fully occupied; but that was 
only eo in the busiest hours of the day. Tae defendants were bound 
to give every intending customer within the area intercommunica- 
tion on proper terms, Their undertaking was one whicb, from its 
nature, required extension by increase in the trunk line as traffic 
developed. The Act nowhere contemplated that the new 
licensee should, to the extent of any deficiency in the system 
of the existing company to meet the new traffic, increase 
for the existing company the capacity of the system of 
the existing company. Moreover, the defendants’ lines 
were not congested in the sense that they could not bear a heavier 
load at time other than the busiest bours of the day. 85 per cent. 
of the plaintiffe’ traffic was in Swanrea, and the junction between 
the two Swansea exchanges would at once give the means of dealing 
with these without raising any question of trsffic lines being con- 
gested. In the events which hid happened, the defendants’ 
customers were entitled as much as the plaintiffs’ to the benefit of 
intercommunication. Every convereation which took place by way. 
of intercommunication was a conversation to which a customer of the 
defendants was as necessarily a part aud of which he had the benefit. 
The defendants refused to connect, and the writ was issued. The 
question for determination was whether the defendants had refused 
to afford proper facilities; in his opinion, they had. He did not 
propose to order the defendanta to give facilities in any definite or 
exhaustive form, but he would. indicate what he thought at least 
ought to be done ; апа if they did not do that, with or without some 
such modification as the nature of their business required, he should 
bave the means of enforcing the order. The details must be left to 
those who had the conduct of the undertaking. The question 
between the ies was not: whether inter communication 
ought to be given, but how it should be given. The 
order he proposed to make would not involve that the 
Oourt should intervene to enforce the continuous doing of 
& succession of acts. The order would enforce the establishment of 
interoommunication. The Court might safely leave it to the 
Postmaster-General to ensure that the obligations of the service 
would be observed after the intercommunication had been estab- 
lished. The judgement he pronounced was as follows: — He declared 
that under Вес. 3 Sab.- seo. 5 of the Telegraph Act, 1899, and the 
order, and ‘in the events that had happened the plaintiffs were 
entitled to be afforded by the defendants all proper facilities for 
restricted interoommunication within the order between persona 
using the defendants system and persons using the plaintiffs’ 
system ; and he declared the defendants had improperly refused to 
give such proper facilities. There would be an order that the 
defendants do give such proper facilities, and there wculd be liberty 
to apply. The defendants must pay the costs of the action. Under 
the liberty reserved either party could apply to the Court, and if 
the defendants were really under any difficulty as to the connections 
they ought to make, or the facilities they ought to give, they could 
refer to the Court and not leave the matter to be determined by a 
motion for sequestration. Asat present advised, he thought the 
junction circuits at the three places he had mentioned (Swansea, 
Mumbles and Morriston), and facilities for using them would be, for 
the present at any rate, & compliance with the order, and experience 
would best show whether anything and what further was required. 

Mr. AsTBURY said that after the very careful and detailed judge- 
ment, the defendants woald like to have the opportunity of carefully 
considering it in order to see how they could carry it out if they 
were so advised, and also of considering whether they would take 
the matter further. He asked his Lordship to give defendants a 
few days’ time in which to consider the judgement. 


. 


Mr. Buoxmasrsan said that his learned friend's application was 
not unreasonable in the circumstances. 

After some further discussion, it was arranged that there should 
be a stay of execution for 14 days. 


WamspswoRTH Вовосан Сооноп, v. Lompox UNITED 
Tramways Oo. 


Brok Mr. Justice Warrington on 12th inst., Mr. Rowden, K.O., 
applied for directions and facilities for disposing of the action of 
the Mayor and Councillors of Wandsworth v. the London United 
Tramways, Ltd. There was а serious question on the construction 
of the London Tramways Acte as to their power to take up roads 
for the p of their tramways. 

The h was fixed for Saturday, 20th inst. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Price Lists. 


We have read with interest the article on price lists in а 
recent number of your publication, and the suggestions 
made in that article are well worthy of careful consideration 
by all the electrical and engineering manufacturers. 

We have been working on a scheme which, we think, will 
leesen the cost of catalogaes to manufacturers, and at the 
same time place them in & more convenient and permanent 
form in the hands of the largest buyers. Most lists are 
printed in a quarto size, and our scheme was to reproduce 
these photographically in a smaller size, say, 5} ір. x 4} in. 
This size would considerably lessen the cost, and still leave the 
type perfectly legible; and even if the original catalogue 
were not exactly quarto in size, it could be made to fit to the 
size given above. Our scheme was to bind each manufac- 
turer’s catalogue in a special volume with its own index. 
All tbe leading representative firms in the electrica] and 
engineering trades would have their catalogues reproduced 
in this uniform size and style, and the whole series of 
volumes could be put in a hanging wooden bookshelf, and 
delivered to a selected list of large buyers. By this means 
buyers would have a library of catalogues permanently before 
them on their walls. They would be handy for reference 
and uniform in size, and if any manufacturer wished to issue 
a fresh volume, the new edition could be sent out without 
реи with the other volumes already delivered to the 

uyers. 

The scheme has not yet matured, but we should be glad to 
receive any suggestions for its working out. 


Hazell, Watson & Viney, Ltd, 
W. HowaARD HAZELL, Director. 
London, W.C., 
May 104, 1905. 


Boiler Rating. 


The reply to the question of ** Calories II." in your issue 
of May 12th is that no standard of boiler rating is generally 
adopted. The rating of water-tube boilere, for central 
station work, is found to vary anywhere between 3 lb. and 
5 lb. of water evaporated per sq. ft. of heating surface 
hour, the variation being accounted for by difference of 
conditions as to draught, quality of coal, ratio of grate area 
to heating surface, &c. As “Calories II.” mentions, this 
question of © rating has an important bearing on the stated 
price per Kw. of a generating station; and, as regards 
working, a boiler worked continuously at the 5 Ib. per sq. ft 
rate, which can be done under conditions ordinarily obtain- 
able in practice, will require more frequent inspection and 
repair, and will have a shorter life, than if worked at the 
3 Ib. per sq. ft. rate. The most suitable rate of working 
will depend upon the local circumstances, but it is usually 
nearer the lesser figure. ; 


W. N. I. King. 
Tramways Power Station, Sheffield, 


May 18th, 1905. 
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Gas Engines and Storage Batteries. 

This question, dealt with in your ** Notes” of the current 
issue, opens а new field for enterprise in the future, and to 
it we must look for the solution of the electric lighting of 
small towns where the revenue and profits are small, Nearly 
all that has been written about producer gas plants only 
amounts to a repetition of the subject matter of makers’ 
catalogues. Not a word is said about the difficulty of 
governing the engines at light loads, due to the richness 
of the gases, &c. | 

Some real information is badly wanted of the experience 
of the engineers who have been working such installations, 


preferably electric light central stations. 
L. S. D. 


New Regulations for Electricity in Mines. 

With reference to the letter of Idris we beg to state 
that, since the publication of the Act, we have been making 
an earth registering instrument for use in coal mines, which 
we have been supplying to various collieries in the Midlands. 

We shall be pleased to give particulars of the same to 
anyone in need of such an instrument. 

The Walsall Electrical Co., Ltd. 


Walsall, May 16/7, 1905. 


Lightning Conductors. | 


Some little while ago, in this town, I had the opportunity 


of examining damage done to а house which was unprotected. 
There was, however, a water service pipe to a cistern in the 
roof, which practically answered the purpose of а conductor ; 
and it was partioularly noticed at the time that, only where 
there was & bend in the pipe had damage been done to the 
adjacent walls, in each case showing the discharge tended to 
keep going in a straight line. It is quite evident that had 
this pipe been straight throughout its length this damage 
would not have occurred. | 
This would bear out the results of experimenta I made 
some 10 or 11 yeers ago with bigh деш discharges. 
Would it not be well, when fixing lightning conductors, 
to abstain, in /оѓо, from bends, corners, &c., as a lightning 
conductor with them would tend to be of more danger to 


the house than service ? 
| ^ David Smith. 
Tunbridge Wells, May 17th, 1905. | 


BRIGHTON MUNICIPAL TELEPHONES. 


Tun Brighton Town Council having made an application for sanction 
to borrow a sum of £27,210, of which £11,617 was for telephone 
Стои the Local Government Board appointed an inspector— 
. Н. Ross Hooper, M.A., M.Inst.C.B.—to inquire into the matter. 
The inqairy took place in the Brighton Council Chamber on the 
llth and 12th inst. The ratepayers took a great deal of interest in 
the inquiry, bat judging from looal press reports, the telephone 
section received the greatest amount of attention. 
The Town Clerk, in supporting the application, gaye statistics as 
to the area, the indebtedness, and the rateable value of the borough. 
Electricity loans amounted to £469,462, and telephones to £44,540 


118. 9d., with £4,666 sanctioned, but not borrowed. 
The Inspector: That gives you a total of £49,000 sanctioned for 


telephones. Is that so? 

The Town Clerk: The total loans sanctioned amount to £46,000, 
but there is in addition the cost of raising stock. He said 16 
seemed only necessary for bim to point ont that in 1901 the Cor- 
poration ob'ained a licence from the Postmaster-General authorising 
them to carry on a telephone exchange business in Brighton and the 
adjoining district. The Corporation prepared a scheme for in- 
stalling a 2,080-line exchange with 600 spare lines. This was sub- 
mitted to the Local Government Board, and in two separate 
sanctions the autbority was give. to the Corporation to spend the 
sum of £46,666. Now, the capital expended up to March 31st last 
was £49,753 7e. 9d., including £2,867 19s. 9d. retention money on 
contracts, which had not yet been paid. Of thissum of £49,753 
78. 9d., the sum of £44,573 13s. 11d. had been spent on account of 
the sanction of £46,666, and £5,179 13s. 10d. had been spent in 
excess of tbe estimates upon which such sanctions were leased. Ol 
course, this sum was spent without the authority of the Local 
Government Board. That was frankly admitted. The work was 
done as the emergency arose. The sauction of the Local Govern- 
ment Board ought, of course, to have been obtained, but the ocon- 
ditions under which the work was carried ont did not admit of this 
being done, and the Corporation now applied for the permission of 
the Board to raise the loan for discharging that liability. 

Replying to the inspector, Mr. Talbot said that the total excess 
expenditure, as already stated, was £5,179, and the amount of 


future expenditure which the Local Government Board was now 


asked to sanction was £6,365. 

The Inspector: Of course you will have to put in evidence now 
that these works have not been commenced at all, Are they com- 
menced or not ? es 

The Town Clerk: They ате commenced. | 

The Inspector: They are commenced? Therefore they cannot go 
under estimated expenditure. | | 
The Town Olerk replied that they had been commencod since the 
end of the financial year, March 31st. | 

The Inspector observed that he would examine the engineer on 


the point. 
Continuing, the Town Olerk said that there was still unspent on 


the loan of £46,666 already sanctioned a sum of £2,092 6s. 1d. 
This sum was required for the execution of those works in respect 
of which the loan was sanotioned. It was estimated by the 
manager that that sum would be sufficient to complete that part of 
the 2,080 line exchange which was at present unfinished, | | 

The number of completed lines constructed was 1,725, and the 
number of “spares” constructed was 1,329, that was to say, 600 
originally estimated for, and 729 additional, which had been pro- 
vided in order to meet future requirements. The balance un- 
expended of the original loans, together with stock in hand, was 
ample to admit of the completion of the 3,080-line exchange. 

Some of the works were to be carried out in the borough of Hove 
as in the case of some of the previous expenditure. 

The Inspector: The original exchange for the scheme which was 


‘proposed to the Local Government Board was for 2,080 subscribers. 


he switchboard was built for that number under the present 
application. A 
e Town Clerk: There is further accommodation. 
The Inspector: Yes, for extension, but it is equipped for 2,080 
subscribers. It remains at that number to-day. There is no inten- 
tion to increase the capacity of that switchboard under the present 


application. 
The Town Olerk assented. 
The Inspector: Bo that we have, therefore, the two loans origin- 


ally sanctioned amounting to £46,668, and now the present applica- 
tion of £11,617, for 2,080 subscribers. For I take it that the 
switchboard cannot accommodate more than is arranged for. What- 
ever lines or extensions or spares you may have your actual number 
of subscribers cannot exceed the capacity of the switchboard. Is 
tbat the case or not? Р 

Mr. Bennett: That is scarcely the case. —Pressed as to any addi- 
tions to the original scheme which had been. made, he said the onl 
difference he could call to mind was the opening of a new swi 
foom at Rottingdean and another at Portslade. That was the only 
material or important variation. 

The Inspector: There is none at Rottingdean ? 

^ Bennett: No, па) 3 is qud 5 jas 
e Inspector: And for what number is the sub-exc o 
in Portslade 7 e 

Mr. Bennett: The switch room ís equipped for 50 lines and six 
junction lines.—Replying to further questions, he said the Brighton 
excbange was equipped for 2,088 subscribers and 48 janctions; 
Shoreham, 30 subscribers and six juuctions; Steyning, 30 sub- 
scribers and six junctions; Hurstpierpoint, 90 subscribers and six 
junctions; Portslade, 50 subscribers and six junctions; Burgess 
Hill, 90 subscribers and six junctions. The exchange at Burgess 
Hill, be added, had proved so successful that the original switch- 

had had to be increased, the original provision being for only 
30 subscribers. 

The Inspector: That was nof, perhaps, in the original scheme a£ 
all We'll have particulars of that afterwards. But the point, so 
far as I understand it, Mr. Bennett, is that tbe original scheme pro- 
vided for 2,000 complete subscribers. The scheme as it stands 
to-day provides for 2,918 complete subscribers. Is that right or 


not? 
Mr. Bennett: That is correct. 
The Inspector: Very good. Then we have got to consider on 


the basis of 2,318 subscribers the expenditure to date and the 
amount which is now applied for. That makes it roughly a total of 
£62,000 for 2,300 subscribers, as against the original proposals of 
£45,000 for 2,000 subscribers. | 

Replying to further questions from the ирк Mr. Bennett 
said the spares provided amounted to 1,329, and they were going to 
add 312 spares in one direction and 312 in another, and a small 
cable of 120, to meet anticipated orders—that was, in certain 
directions. Mr. Bennett went on to explain that the provision of 
the original spares was dictated by other circumstances besides the 
neceasity of meeting orders; it was mixed up with the question of 


wood paving. 

The first witnesa for the Town Olerk was Mr. Verrall, a resident, 
who considered competition was essential for the protection of sab- 
scribers; he would rather subscribe to the two systems than go back 
to the conditions which prevailed when there was only one system 
in the borough, but as a ratepayer he held that there must be under 
no circumstances a charge upon the rates. This witness was asked 
by the inspector if he was aware of the number of towns in England 
which had their telephone systema, and supplied the answer, “They 
are four— Hull, Swansea, Portsmouth and Brighton.” He asked 
further: Have you any experience of other towns which have not 
got municipal telephones, as to the efficiency of their telephone 
service? To which the witness replied: I am entirely of 
Brighton, and of the enormous ibenefit we have had since com- 
petition began. | 

The opposition to the application was led by Mr. E. Elvy Bobb, 
who asked this witness: Are you aware that in Tunbridge Wells 
since the sale of the telephone undertaking the rates have been 
reduced by 4d. in the £, and the town has flourished exceedingly ? 
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Mr. Verrall: I may have seen it stated so. 

Farther questions elicited from Mr. Verrall the statement that 
he was strongly of opinion that the telephone system should be 
gelf-supporting. | | 

Alderman Carden, who was intimately connected with the tele- 
phone undertaking, was examined at length. He considered that 
the loan was absolutely essential if proper facilities were to be 
afforded, and expressed himself satisfled with their prospecta under 
the Postmaster-General’s purchase agreement, upon which the 
Inspector remarked that nobody could ssy now what the Post- 
master-General would do in 1911, " You can only put it as your 
hope that it may be so.” The inspector was anxious to learn 
whether at the start any question wasraised as to what the ultimate 
cost would be in which the Corporation were likely to be involved, 
and elicited that it was clear the system was one which would 
necessarily require an increasing capital, but that there was no idea 
of what the ultimate cost would be. Asked by the inspector: — 

Are you ready to admit that there must be a very considerable 
capital expenditure ?—The Witness replied: If we decided to go 
on till 1924. If we decided to sell to the National next year, or if 
we decided to sell to the Post Office next year, there would not be 


any. 

It was elicited in cross-examination by Mr. Robb and Mr. Watts 
that of the 2,818 lines mentioned by the Inspector, about 25 per 
cent. consisted of extensions and private lines, and it was suggested 
that it was not fair to say that the original estimate had been carried 
out when some of the lines were only short extensions, costing about 
£5 each, and the estimate was for 2,000 lines, costing £18 10s. each. 
Alderman Oarden expressed the opinion that “it is the most suc- 
cessful business we have ever teken up," and was reminded by Mr. 
Robb that last year it cost the ratepayers some £18,000. 

Alderman Carden: They will get £18,000 for it. 

The I r: We must confine ourselves to facte. 

Alderman Oarden: That is an absolute fact. 

The Inspector: No, Sir, you cannot state 16 as a fact; it may be 
your opinion. | 

Alderman Carden apparently holds the view that ап appropria- 
tion towards sinking fund is equivalent to an allowance for depre- 
ciation, and stated that if, on the production of the year's balance- 
sheet, there was found to be a loss, he would be the first to suggest 
that the rentals should be raised. In re-examination by the Town 
Clerk, Alderman Carden said it was not fair to describe the expense 
of the undertaking as а loss. It represented interest on borrowed 
money, and instalments on repayment of debt, and it was impossible 
fo meet these charges except out of the ra'es if they were earning 
no revenue, 

Mr. Bennett, the consulting telephone engineer of the Corpora- 
tion, was the next witness. In answer to the Town Clerk, he ssid 
that, in his view, the Brighton Corporation system was the best in 
the kingdom without any exception whatever, whether regarded 
from the points of view of clearnets of speaking, silence on the 
lines, privacy of conversation, or certainty and continnity of service. 
те pu it combined all the good features of telephony and avoided 

e evils. 

Mr. Bennett's evidence was directed to show that the cost of the 
scheme under the two loans was £52,811. In Brighton there was 
a considerable amount of wood paving, and it bad been thought 
advisable to put in more ducts than at Portsmouth. He strongly 
contended that it was ne to take credit for the large number 
of extra spare wires which the policy of the Telephone Committee had 
caused to be laid—729, which he valued at some £5,832. This, he 
pointed out, would reduce the actual cost of the installation to 
£40,979 5*. On the subject of depreciation, Mr. Bennett said that if a 
subject had before it a life of 36 years, and the cost of the subject was 
repayable in any shorter term—say, 25 years, it was an excessive 

recantion to add any depreciation fund to the sinking fund. 
er, he thought it a proper thing to provide a certain reserve 
fund, which would be ready in case of any drastic change. 

The Inspector: When ycu made that allowance of 2j per cent. 
for depreciation were you not aware that the Local Government 
Board were granting loans for municipal telephones for a period of 
25 yeara’ limit? | | | 

Mr. Bennett was understood to cay that he could not charge his 
momory as to that. 

The Inspector: How did you calculate the sinking fund ?—I 
adopted 25 iri | 

And on that principle you still recommend there should be 24 per 
cent. for depreciation ?—Yes. 

: The Inspector: Do you expect any development in Hove?—I 
Ope во. ; М 

Having regard to that fact, would it be advisable or поё to lay 
ducts sufficient for what you anticipate ? In telephony you have to 
look a little further ahead than to-morrow; the work of digging 
up streets is very expensive ?—Oertainly. 

You anticipate considerable development in Hove, and yet you 
are laying no spare ducts ?—Mr. Bennett replied that that was so, 
but explained that when the development came it might happen 
that the ducts might not be found in the best possible position ; that 
an adjacent street would be better for the new ducts. Therefore it 
was not altogether a question of openirg up streets. 

The Inspector: Have you many spare ducts in Hove at the 
present time ?—One spare duct. 

The Inspector went into the figures and came to the conclusion 
гаг the oost of telephones in Brighton was £29 103. per line 

ау. 

Mr. Bennett said he did not think it fair to include the payment 
of the loan which took place last year, before the money had been 
expended. 

The Inspector: You knew very well in making the original 
estimates that would have to be provided for, that the Local 


Government Board did not allow interest accruing from loans to be 
charged to capital acconnt? E ' 

Mr. Stevens, borough accountant, said that could not be taken as 
capital expenditure; it was a liability that would have to bs met 
out of the revenues of the undertaking. 

The matter was deferred until Mr. Stevens gave bis evidence. 

The Inspector (бо Mr. Bennett): The telephone undertaking is 
one that has been liable to many changes during the last ten years, 
and what wasin use ten years is out of date to-day. Is it 
reasonable to assume that in the next ten years there will be no 
further improvement ? 

Mr. Bennett replied in tho affirmative, saying that they had 
attained a standard of proficiency which had taken them since 
1879 to attain. Telephony was in a position of stability. 

The Inspector drew attention to the improvements in instru- 
ments, observing that one now under consideration was a very 
drastic one. 

Mr. Robb’s crose-examination of this witness was apparently 
designed to show that he had not desigred and constructed any 
large and up-to-date system of telephone exchange. Guernsey was 
merely a “ glorified village system.” 

Questions regarding extensions and “spares” led the inspector 
to emphasise the necessity of having a percentage of spares, and to 
point out that they could not be regarded as assets, for a system 
could not be run without them. 

Some amusement was caused by Mr. Bennett handing the 
Inspector one of his pamphlets on the question of extensions, re- 
marking that it was an important point, and one that was within 
the limits of understanding. 

He could not indicate any company in America providing as 
little as 24 per cent. for depreciation. | | 

Replyiog to further questions, Mr. Benne!t said there were 
several switchboards in the country working now that were put in - 
12 years ago. He regarded 2j per cent. as adequate allowance for 
wear and tear and antiquation. He expressed disapproval of the 
common battery system, and said that the Post Office system would 
be immensely improved by its abandonment. He admitted that in 
the Brighton Oorporation system the operator had to restore one of 
the indicators but he bad since improved on this method. The 
present loan did not provide for that alteration, because it had not 
yet been formally approved. The cost of the alteration would be 
very slight. 

Mr. D. J. Barnes, manager of the telephone system, was the next 
witness. His evidence was concerned with the estimates and the 
expenditures. 

Asked whether the original estimate of £45,000 world bave been 
nearer the mark had it been 50 per cent. more, Mr. Barnes said the 
original expenditure was for 2,000 lines. 

The Inspector: Yes; but you won't get 2,000 subscribers for 
£45,000. You will only get 2,300 for £62,000, 

Mr. Barnes thought £20,000 more would be required in the near 
future. 

Replying to farther questions, Mr. Barnes said the Oorporation 
went to Steyning as part of the original scheme. 

The Inspector: Without a subscriber? What would it cost? 
£1,000 or s0? Some considerable sum, at any rate. You went out 
there on chance? Is that business? Would you with your own 
money run a line to Steyning at £1,000, with the result that after 
18 months’ working you bad one subscriber? І am putting you 
this question pretty straight. It is rather a serious question with 
regard to the excess of expenditure over the original estimate. 

Mr. Barnes: We have call с сев. 

The Inspector: Never mind the call offices. What is the total 
rental you receive ? | 

Mr. Barnes: 45. 

The Iaspector: Hardly successful, is it? i 

The Town Olerk observed that the Steyning exchange had only 


- been open six months—not 18 months. 


The Inspector: Whether it is 18 or 6 months, people who wanted 
to join would have joined by now. 

Replying to the Town Clerk, witness said the average earning of 
each instrument was £3 10s. 3'03d.; average expense, £2 3e. 9:9d. ; 
average gross profit, £1 11s. 5139d.; average loan charges, 
£1 6s. 10°07d.; average net profit, 4s. 7 069d. The number of calls 
per subscriber was 5°76. There were 1,053 subscribers at £5 10». ; 
175 at £3 10s.; 14 at £4 4v.; 16 at £3. There were 96 public tele- 
phones; 11 service telephones; 300 exchange extension telephones ; 
and 155 private telephones. The average number of orders received 
was 10 per week. The public telephones brought £7 in each per week. 

Mr. Btevens, the borough accountant, gave evidence regarding 
the accounts, and the Town Olerk intimated that with his evidence 
the case for the Coporation was closed. — 

The Inspector, however, desired to hear Mr. Lintott, the present 
chairman cf the committee. 

Mr. Lintott's evidence was mainly directed to show that he had 
no special knowledge cf the business, and that his committee had 
not considered the effect of the agreement between the Post Office 
and the National Co. | 

The opposition was opened by Mr. Robb calling a witness, who 
handed in a petition containing the names of 2,904 ratepayers, 
representing a rateable value of £108,912, praying the Local 
Government Board not to grant the loan. This witness was suc- 
ceeded by Mr. White, a hotel proprietor at Hove, who amused 
everyone vastly by the dry, sententious wit of some of his replies 
to his interrogators, and declined to believe that any extension 
of the scheme was esential to the interests of the ratepayers. 
There was no necessity, he thought, to carry the system further into 


: Hove. 


If this were your own business,” inquired Mr. Robb, would you 
regard it with the same glowing terms as Mr. Oarden?” 
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" Bir," replied the Witness, solemnly, "I should at once consult 
my solicitor, and call my creditors together! 

Mr. Herbert Laws Webb was the expert witness called for the 
opposition. His evidence was directed to show the unreliability of 
Mr. Bennett's estimates and the improper technical features of Mr. 
Bennett's engineering. . 

Mr. Robb summed up the case for the opposition. It was а sad 
thing to see the resources of а great town frittered away by careless 
and ignorant people. He had nothing to say against the excellent 
motives of the Brighton Corporation, but, unfortunately, they were 
utterly ignorant of the principles of telephone management. In 
the first place they began with superficial, delusive and altogether 
insufficient estimates, prepared withont the slightest conception as 
to the essential trend of the business. Those estimates were 
exceeded by a large percentsge. Heaven and earth had been 
moved to make the enterprise a success—with the only result that 
at present it was in a deplorable state of failure, both from a 
technical and commercial point of view. Concluding, Mr. Robb 
said the Corporation had entered upon this scheme without any 
| prudent precautions, and, worse than that, they were seeking to con- 
tinue it without any definite policy, in view of the utter and 
extremely serious condition of affairs. The Corporation should put 
their pride in their pocket, admit their error, and consider, in the 
ratepayers’ interests, the desirability of coming to some reasonable 
arrangement with thoir rivals, instead of persisting in competition 
which would only lead to financial disaster and a heavy charge to 
the ratepayers in the near fature. | 

Briefly replying on behalf of the Corporation, Mr. Talbot dwelt 
on the fact that the Corporation only entered into the business 
because the National Co. would not grant reasonable facilities. He 
pointed out that the Government strongly encouraged municipalities 
to go in for the business, and now that there had been а develop- 
ment of Government policy, which was to result in its taking over 
the National system, he did not tbink that this Corporation should 
be restricted and oonfined in the development of this undertaking 
in a way which he considered extremely unfair. The Corporation 
should have а fair innings with the undertaking, and have such 
further facilities afforded it as were reasonably necessary. 

Offering a word of explanation as to the excess on the original 
estimate, Mr. Bennett said that 31 miles of ducts had been laid, 
whereas only 18 miles 1,440 yd. were provided in the original 
specification. 

The Inspector pointed out that the latter did not include the 14 
miles laid by the tramways, 

Mr. Bennett also pointed out that 1,329 spares had been pro- 
vided, as against the 600 estimated. The ratepayers would have 
considerable value in return for the excess expenditure. 

The inquiry shortly after closed. 


BUSINESS NOTES. 


Exports of Electrical Machinery.—The value of the 
electrical machinery exported from this country during April last 
is returned at £33,061, bringing up the total for the first four 
months of the year to £201,825 as againat only £129,157 in the 
corresponding four months of 1904. 


France.—The. balance-sheet of La Compagnie d'Elec- 
tricité Thomson-Houston de la Mediterranée for the last financial 
year shows a profit of £35,076. 


Belgium.— The Antwerp Telephone and Electrical 
Works Oo. reports a profit of £4,795 for the last financial year. 


The Canary Islands.—The balance-sheet of La Société 
d'Electricité de Las Palmas (Canary Islands) for the last financial 
year shows a loss of £6,076. 


Electrical Mining Machinery.— Messrs. Ernest Scott 
and Mountain, Ltd., bave recently received a contract from the 
Butterley Coal Oo., of Darby, for their Kirkby Colliery in Notting- 
hamshire, the installation consisting of two horizontal compound 
condensing steam engines, each of 450 н.р., driving on to slow-speed 
three-phase generators, each of 310 Kw. capacity. This plant will 
supply current to four endless rope haulage gears placed under- 
ground at distances varying from 20 yards to 650 yards from the 
shaft bottom, the haulage gear bringing the coal from long distances 
in-bye. The haulage gears are driven by three-phase motors 
of Scott & Mountain's latest design, each motor being capable of 
giving 100 effective H.P., and the haulage gears are provided with 
tbe firm's special type of friction clutch and friction brakes. A 
complete system of telephones is aleo being arranged between each 
haulsge room and the main power station at bank. Опе generatin 
set is of sufficient sizo to drive the four haulage gears, and the secon 
set is to be used asa stand-by, and for driving pumping and other 
machinery at the surface. : 

The Wigan Coal and Iron Co, Ltd., have also decided to increase 


their electrical plant at the Manton Colliery, and have placed this . 


work in the hands of Messrs. Scott & Mountain, who recently 
carried out an installation for pumping and hauling machinery at 
their Sovereign pit. The plant at the Manton pit will con- 
sist of three compound horizontal steam engines and crankshaft 
alternators, each of 550 нр. In addition to this there is a continuous 
current generator capable of supplying 2,500 lights which are being 
installed for lighting at the surface and underground, and also the 
houses of the officials and workmen. The pumping machinery at 
Manton Colliery consists of five sets of Scott & Mcuntain’s well- 
known mining pumps, each set being capable of delivering up to 1,000 
gallons of water per min., each pump being driven by a motor of 
125 effective н.р. It is thought that this pumping plant is probably 
one of the largest at work in the United Kingdom. 


We also understand that Messrs. Scott & Mountain have s consi- 
derable number of other important contracts in hand, including 
installations of mining machinery for the Mickley Coal Co., AM 
Coal Oo., Harton Coal Co., North Navigation Collieries Oo., Swal 
Colliery Oo., Shelton Steel and Iron Oo., Consett Iron Co., Bell 
Bros., Ltd., Oammell Laird & Oo., and others, and are extremely 
busy in their new works at Gateshead which have now been com- 
pleted, giving the firm increased facilities for producing all classes 
of engineering work and electrical machinery. 


Dissolutions and Liquidations.—The Wear Electrical 
Engineering Co. is winding up voluntarily, with Messrs. J. G. 
Kirtley and T. Harrison, of Sunderland, as liquidators. - 

Messrs. J. M. Morrish and C. A. Esmarch (Cecil A. Esmarch, 
Morrish & Co., electrical engineers, plumbers, &c., Middlesbrough) 
dissolved partnership as from August, 1908, and in the London 
Gazette it is notified that the business has been since carried on as 
Esmarch, Morrish & Co, who will attend to debts of the old firm. 

A meeting of the Langdon-Davies Motor Co., Ltd., will be held 
on Monday, June 19th, at Southwark Works, Deverell Street, Z. F., 
to hear an acconnt of the winding up from the liquidator (Mr. 
F. B. O. Hawes). This notice, of course, relates to the old company 
which was recently wound up for purposes of reconstruction. 

The liquidation was merely a formal matter, but when the recon- 
struction took place thero were several alterations on the board, 
Mr. Hawes being made chairman and general manager. Messrs. 
W. Langdon-Davies and A. Soames are consulting engineers to the 
company, and are not on the board. - . ` 

A meeting of the Northern Counties Electrio Traction Oo., is to 
be held at Windle Chambers, Hardshaw Street, St. Helens, on 
June 19th, to hear an account of the winding up from the liquidator 
(Mr. Wm. Spencer). 

Tho shareholders of the British Prism Globe Electrical Co., Ltd., 
on 16th inet. resolved to wind up, as the company cannot, by reason 
of its liabilities, continue the business. Mr. Wm. Dearden, of 36, 
Spring Gardens, Manchester, was appointed liquidator. 


Car-Building Amalgamation.—It is stated in the 
Lancashire Post that an extraordinary general meeting of the 
Electric Railway and Tramway Oarriage Works Oo., Ltd, Preston, 
is to bs held for the purpose of authorising the directors to enter 
into contracts relating to the purchase of the Castle Car Works 
(late G. F. Milnes), at Hadley, Salop, and the British Electric Car 
Works, at Trafford Park, Manchester. These works, the directors 
state, were active competitors of their company, bnt recently went 
into liquidation. The works were offered for sale, and were pur- 
chased jointly by Mr. John Kerr, Mr. Geo. Flett, Mr. Wm. 8. Lay- 
cock, and the Metropolitan Amalgamated Railway Carriage and 
Wagon Co., Ltd. The purchasérs have offered to re-sell both works 
to the Preston Oo. for £85,000, which includes a profit of about 
£20,000 on the original purchase price. It is proposed to issue 
£100,000 of 6 per cent. preference shares of this company, which 
will provide £85,000 to purchase the works, aid £15,000 for addi- 
tional working capital, each of the four vendors agreeing to under- 
write or procure subscribers for one-fourth of the issue.” 


Strike.— The Manchester Courter says that as a result of 
the negotiations that have taken place between the management 
and representatives of the men, the strike of. instrument-makers at 
the Westinghouse Works, Trafford Park, is practically ended. 


New Insulator.—A new insulating material, called 
" Galatite,” and resembling ebonite in its qualities, but possessing 
greater elasticity, has been manufactured from the milk of cows in 
Germany. di 


Gas Engines and Storage Batteries.—<A propos of 
the note on this subject in our last issue, the Chloride Electrical 
Storage Co., Ltd., have drawn our attention to their Circular No. 5, 
which describes, with illustrations, a country house installation 
consisting of а suction gas producer, gas engine айй dynamo of 
25 Kw., and Chloride battery having a capacity of 900 ampere-hours. 
There are no regulating cells on the latter, regulation being effected 
by means of resistance when discharging—a very good arrangement, 
in our opinion; it is far better to waste a little energy than to 
have troublesome end-cells to deal with, besides being cheaper in 
first cost, and exoeedingly simple in operation. The plant in 
question supplies a total equivalent to 1,000 8-c.P. lamps installed, 
in addition to a number of fans, heaters, £o. ` 


Holiday Literature.—The Great Eastern Railway Co. 
have just issued the 26th annual issue of their Tourist Guide to the 
Continent, edited by Percy Lindley. The new features include 
particulars of tours in the Tyrol, North Germany, and Scandinavia, 
by the Harwich-Hook of Holland route, as well as tours in the 
Luther Oountry, Harts Mountains, &o. The book is tastefully 
illustrated, and is interesting in itself as well as a most useful 
travelling companion, 


Trade Announcements.—Mr. P. C. P. Richardson, 
late manager of the Electrical Fittings Oo., Ltd., has commenced 
business at 16, Dorset Street, Baker Street, W., as the Richardson 
Electrical Co., Ltd. Mr. E. H. Walker, late chief designer to the 
Electrical Fittings Co, and formerly assistant designer to the 
General Electric Co, has joined Mr. Richardson in partnership. 
Electrical fittings, art metal work, &c, will be the company's 
special line. 

Mr. C. R. Heap removed from 47, Victoria Street, S. W., to 
28, Hatton Garden, E.C., on Monday last (15th inst.). 

Mesere. J. O. & G. F. Mort bave, as the New Engine Oo., opened 
the Acton Hill Works, Acton, W., for the manufacture and repair 
of motor-cars. The works, which have an area of 15,000 sq. ft., are 
equipped with the latest tools for this class of work. 
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“New” Battery Switch.—Regarding the system of 
battery regulation described in our last issue, Mesers. Veritys, Ltd., 
write drawing our attention to Heath & Field’s patent battery regu- 
lating switch, which was designed seven years ago, and of which 
they are the sole manufacturers. As will be gathered from the 
following description, there appears to be a remarkably close 
resemblance between the two systems, the only material difference 
resting in the fact that Messrs. Veritys have elected to carry out the 
regulation entirely from one end of the battery only. The main 
switch consists of an ordinary battery switch containing four 
contacte. The spindle from this switch passes through the slate, 
and is provided with a small pinion which engages a gear-wheel 
attached to the spindle of another switch, fixed on a slate ng cigar 
at some distance behind the main switchboard. On the of 
this supplementary slate is mounted the second accumulator switch, 
containing five contacte 


P 
respective contacts of the front switch, while 16 cells are connected 
in sets of four, with а total of five cables, to the five contacts on the 
back iswitch. The two switches are geared together in such a 
manner that for every revolution of the front switch the back switch- 
arm moves one contact forward. The effect of this is the reduction, 
sar one, of the number of cells in circuit, for, when the front 
switch has completed one revolution, it has thrown out the three 
regulator cells first referred to. The switch-arm of the back switch by 
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this time makes contact with the first cell of the next group of four 


5 is again repeated by the switch throwing out cell 
after of the three regulator cells until the next group of four is 
reached. In the case of a regulator with nine contacte—that is, 
four on the front face and five on the back, as in the instance 
taken—a combination of 6 x 4 = 20 different ures can be 
obtained on the circuit regulated. It will be seen from the figure 
that the five-way switch is provided with & pair of brushes. These 
are insulated from each other, and make contact with separate rings. 
.the object being that continuity of the main current shall never 
broken during action. While each of the brushes is 

contact, it carries no current, so that the movement, which is com- 
paratively slow, can never cause any sparking whatever. The arm 
of the four-way switch on the front of the switchboard bridges the 
gap between the oonsecutive cells with a low resistance carried 
by means of а small parallel arm inserted in the usual way. 
The directional arrows in the diagram are simply to indicate 
simultaneous movements of the arms on the two faces, the 
regulator itself being, of course, capable of working in both 
directions. The number of cables required to be run from the 
switchboard to the battery is, except for small batteries, less than 
half the number necessary with the ordinary form of switch. With 
25 steps only 11 cables are required; 30 steps require 12 cables, 
and 36 require 13. A segment dial painted with numbers repre- 


senting the actual cells in cironit at any time is provided, and 


indicates the position of the switch with reference to its range. 


Brush Contracts.— The following new contracts have 

been booked by the Brush Electrical Engineering Co. :— | 

А 800-K W. steam dynamo and switchboard extensions, for the Merthyr Elec. 
tric Traction and Lighting Co. 
. Bix double-deck four-wheel cars with Raworth regenerative control equip- 
ments, for the Plymouth Corporation. 

Twenty single-deck composite motor-cars mounted on radial trucks, for the 
North Metropolitan Electric Tunae Co. 

Ten double-deck four-wheel car-bodies, for Stockport (per В.Т.Н. Co.). 


Dry Battery Litigation.— Some 18 months ago legal 
proceedings regarding an alleged infringement of dry batteries 
claimed considerable attention. This action has now, in consequence 
of a recent decision in the House of Lords, been revived. We 
understand that many firms in the trade contemplate resisting 
vigorously this renewed attack, and a preliminary meeting took 
place the other day. Some reference to the matter appears in our 
advertisement pages to-day, and we are asked to say that those who 
are interested in the movement should communicate with Mr. 
Walter Davenport, secretary to the Electrical Manufacturers’ 
Association (Incorporated), Ridler Place, Holland Street, Black- 
friars, London, S. E. 


Book Notices.—Der Wahlweise Anruf in Telegraphen 
und Telephonicitungen und die Entwickelung des Fernsprechwesens. 
By J. Bauman. München: R. Oldenbourg. 1905. Price M. 2.60. 
Owing to the constant advances in the telegraph and telephone 
industry, & great part of the useful literature of this subject ís 
contained in the current technical press, whilst the standard text 
books are, on the whole, far from up to date. The series of which 
this little book forms the first volume is being published as an 
attempt to bridge the gap between these two sources of information. 
Each volume will contain а general survey of some particular and 
well-defined branch of the subject, together with an indication as 


to the probable direction in which future advances may be looked 
for. Besides this first volume on Selective call systems,” a number 
of others are in hand, including volumes on “House Telegraphs 
and Telephones,” “ Military Te phy,” Relays,“ Telephone 
Exchanges," “ Wireless Telegraphy, &c. Ju from this volume, 
the result should be satisfactory, as the limited field dealt with and the 
space available allow the treatment to be fairly full, especially asa 
previous working knowledge of the subject is assumed, and as 
mathematical proofs as well as descriptions of constructional details 
are avoided. The book gives a fairly clear and comprehensive 
description of the various systems of selective signalling in use in 
telegraph and telephone work, together with a critical examination 
of the advantages and disadvantages of each and of its relation to 
future advances. The scope of the volume will be best understood 
from the titles of the eight chapters into which it is divided :—L 
Belective Oall Bystems Oonnection with Permanent Current 
Morse Lines. II. Selective Call Systems in Oonnection with Work- 
ing Ourrent Morse Lines. III. The Apparatus. IV. The Useof a 
Single Line Common to several Telephone Stations. V. The Seleo- 
five Call System for Long-Distance (Double) Lines. VI. The 
Selective Oall System for Telephone Installations in Reference to 
the Cost Question. VII. Direct Connection into Local Circuits and 
the Use of Automatic Sub-Btations. VIII. General Form of the 
Installation and Methods of Working Telephone Networks. 

Decimal Coinage and the Metric System of Weights and Measures. 
By E. Anthony, M.A. London: G. Routledge & Sons. 1905. 
Second edition. Price 2s. 6d.—In this edition of Mr. iAnthony's 
comprehensive study, attention is called to the opinion of Mr. A. 
Carnegie, which is now incorporated, and some additional extracts 
from various publications, both for and against the metric system. 
The author has studied the subjects dealt with for many years, and is 
an enthusiast in favour of the adoption of decimal coinage, by intro- 
ducing a new gold coin of value 100d., and of the metric system of 
weights and measures. Thanks to his candid exposition of both 
sides of the question, the work constitutes a useful handbook on the 
whole subject. 

A Short Introduction to the Theory of Electrolytic Dissociation. 
By J. О. Gregory, В.Вс., A. I. O. London: Longmans, Green & Со. 
1905. Price 1s. 6d. Although this little introduction to the 
dominant theory of the electro-chemist is pleasantly and clearly 
written, one cannot help thinking that there is little justification for 
the multiplication of highly specialised elementary books of this 
kind. There are now several excellent English text-books dealing 
with physical chemistry as a whole, and we can think of no class of 
reader for whom one or other of these text-books—which all оол- 
tain an account of the ionic theory—is not admirably suited. No 
possible good can be gained from the study of a single branch of 
physical chemistry by a person, whether he be a chemist, a physicist, 
or an engineer, who is ignorant of the fundamental principles of 
that science. It is just this kind of superficial and one-sided study 
which leads to dogmatism in science, and to the misunderstanding 
and misuse of scientific hypotheses. At the same time, if one must 
have books such as this, Mr. Gregory's excellent and lucid method 
of writing them can very well be taken as a model. The four 
chapters are as follows:—The Condition of Dissolved Substances; 
Ions and Precipitation; The Hydrogen and Hydrozyl Ions; Some 
Electrolytic and General Oonsiderations. 

"Gas Engines and Producer Gas Plants.” By R. E. Mathot ; 
translated from the French by W. B. Kaempffert. London: Crosby 
Lockwood & Bon. 1905. 12s. net. 

" Les Enroulements Modernes des Dynamos à Courant Continua." 
By A. Meynier and H. Nobiron. Paris: Ch. Béranger. 4 fr. 

„Report of the Lightning Research Committee.“ London: 9, 
Conduit Street, Hanover Square, W. 1s. 

"Twenty-third (1905) Annual Oatalogue of the Rose Polytechnic 
Institute.” Terre Haute, Indiana, United States. 

“ Précis d'Hydraulique: La Honille Blanche.” By Raymond 
Busquet. Paris: J. B. Beilliére et Fils. 5 fr. 

“L’Aérovoie, une Solution Pratique du Probléme de la Loco- 
motion Aérienne.” By Dr. Federico Saeco, Turin: L'Ecole des 
Ingénieurs. 

Catalogues and Lists.—BrusH ELECTRICAL Exai- 
NEBRING Co., Lp. Well illustrated price list of electric fans, 
direct and alternating, for desk, wall or ceiling use, for the coming 
season. Details as to blade diameters, pressures, weights, code- 
words and prices are very clearly set out. The Brash battery and 
lampholder fans, cabin and saloon, port-hole and box-blade fans are 
shown. | 

ALLIANCE EnLEzorBICAL Со, Lrp., 23, Grafton Street, W. 
Pamphlet detailing the Alliance variable speed motors, and showing 
their application to capstans, lathes, pumps, &o.; test curves are 

iven. 

ý Вв HAN Maxim EnzcrRiCAL Co., Lrp., Gillingham Street, 
Westminster, S. W. This company, which has taken over the manu- 
facturer of the Maxim arc and incandescent lamps, but has no 
connection with the sale of lamps belonging to the old company, has 
just issued а new catalogue of lamps and electrical accessories, А 
large number of incandescent lamps for lighting and heating are 
shown full size, including tubular, crinkled, half-opal, silvered, and 
other types, and lamps for train and tramcar lighting. The 
„Maxim enclosed arc lamps receive a good deal of attention, and 
balancing coils, carbons, switches, fuseboards, lampholders, and 
many small accessories and devices are enumerated. 

Mrssas. FERRANTI, LTD., Hollinwood. Catalogue No. 16, 
detailing their Idle Current ammeter for measuring the wattless 
current in two or three-phase circuits. 

INTERNATIONAL ELRCTRIO Co., 55, Redcross Street, B.O. New 
illustrated price list of electricity meters. Very full descriptive 
particulars are given of the type A.G. direct current and type A.W. 
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alternating current watt-hour meters. Prices are also published of 


I. d. ampere-hour meters. 

Messns. WALTER Looxm & Co. LTD., Oaloutta. Catalogue of 
electric light fittings and accessories, motors, fans, telephones, elec- 
tric bells, with illustrations, also prices. 

Mzssss. Sinns Bros. & Co., Lro. Two new leaflets. No. 562 
gives dimensions, weights and gearing ratios of their G.A. motors 
with geared countersbaft. Full particulars of the motors are 
described in the flrm's leaflet No. 560, recently issued, the outputs 
varying from 25—160 B.H.P., depending on whether the motors are 
protected, ventilated-enclosed or fully enclosed. Specification 7B 
describes their new type of БВ and 5BA machines, protected, 
ventilated-enclosed, and fully enclosed. The outputs vary from 
1 B. H. p. to 3 в.н.Р., depending on whether the motors are pro- 
tected or fully enclosed, and for the protected dynamos from 17 to 


Ра 


2:6 Kw. 
Mxesns. DourTON.& Oo., Lro., Lambeth. Illustrated catalogue 


of their patent automatic water-softeners and purifiers for electricity 


works. 

Mrssns. Овлик & Co., 95, Queen Victoria Street, B. O. Nos. 3 
and 4 of the Valve World, а monthly publication issued by the 
Orane ae Ohicago establishment, mainly devoted to their steam 

68, 


Messrs. Ennrsr F. Mor, Ltp , Camden Town, N.W. Illustrated 
sheet No. 119, relating to their feeder pillars for traction and light- 

systems. 

E Sturtevant ExacrwzEBIG Co., Ілр., London, E.C. List 
of organ-blowing fans, one of which, supplied by the company, 
has been employed for the organ at Westminster Abbey for some 
time past. | 

Electric Light and Calico Prints.— In regard to the 
letter which appeared in our issue on May 5th on this subject, the 
Union Electric Co., Ltd., call attention to their Coltru" daylight 
arc lamps, particulars and illustrations of which appeared in our 
issue of the October 21st, 1904. These lamps are claimed to present 
many advantages in practical working, and to be exceedingly 
economical in current and carbon consumption. 

For 8ale.—On May 29th and 30th Mr. J. G. Lambert 
will sell by auction certain electrica] plant, tools, &c., under disso- 
lution of partnership of G. Н. Woods & Co. Particulars appear 
among our advertisements to-day. 


LIGHTING AND POWER NOTES. 


Australia&.—SYpNrv.— The suburb of Newtown is 


considering the electrio lighting of its district, and is conferring 
with Mr. A. C. F. Webb, electrica] engineer, of Bydney, on the 


question. 

The City Council has proposed to supply Paddington, and erect 
electric lamps in tbe borough, the charge per lamp to be £21 all 
night, or £12 10s. till midnight. The matter is being favourábly 
considered by the local council. 

Barnsley.—During the past year the electricity under- 
taking of the T.C. yielded a gross profit of £5,950, and a net sur- 
plus of £1,857, of this sum £550 goes to the relief of the rates. 

Bourne.—The Urban Electric Supply Co. has canvassed 
the dietriot to ascertain the probable number of consumers for eleo- 
tric light, should it decide to establish works in the town. The 
local tradesmen’s association discussed the matter, and asked the 
company to look into the question. 

Brixham.—Edmundson’s Electricity Corporation has 
written to the U.D.O. proposing to provide the capital required for 
lighting the town by electricity, on condition that the Council 
guarantees £500 a year for street lighting. The estimated cost of 
laying the cables from Dartmouth to the town, together with the 
distributing cables, is between £8,000 and £10,000. The Council 
has referred the matter to а Committee for consideration. 

Canada.—MoxrnEAL.—The Montreal Light, Heat and 
Power Oo. has recently installed a new two-stage electrically-driven 
pump at its Clarke Avenue pumping station, with a view to over- 
coming the vibration that was set up by the one previously installed. 
Messrs. Mather & Platt are the manufacturers, and it has a 24-hour 
capacity of 5,500,000 gallons against а head of 300 ft., «s against 
4,500,000 gallons by the one just discarded. This new pump is 
driven by a 500-н.р. induction motor, and is said to be the largest 
of its kind in Canada. It is the company’s intention, provided this 
proves a success, to install a duplicate set. 

Castleford.— The U. D. C. on May 11th decided to invite 
Messrs. Medhurst, Page & Lloyd, of Manchester, to submit a 
scheme of electric lighting in connection with a refuse destructor. 

Continental Notes.—ITaLy.—la Società Idro-Elettrica 
di Cerro al Lambro has just been formed with a capital of £24,700, 
to work a hydro-electric power plant, which it intends to construct 
on the River Lambro, at Cerro, for supplying the district with 
electricity. 

Motrices do l'Anza,“ of 


The “Société pour les Forces 
Milan, has obtained a commission to utilise the flow of the River 


Anza at Calasca for the generation of electric energy. 
Tsrin has also given sanction to & water power scheme on the 


Doire Baltée. 
SPAIN.—A concession for the erection of а hydro · electrical plant 


at Girzueta has been granted. 
A company bas just been formed at Cindad Real for the purpose 


of exploiting the water falls of Ruidera, with the object of sup- 


lying electric energy to Mansanares, Solana, Membrilla, and 


aldepenas. 
Gunmany.—The Rhenish Westphalian Electrical Co. is about to 


erect an electricity works at Kastrop, Westphalia. 
Ponanp.—La Société Metallurgique Hantke, at Tchenstokhoff, is 
putting down an electrical generating plant for the operation of its 


steel rolling mill. 

Darlington.—Mr. J. R. P. Lunn, the borough electrical 
engineer, recently submitted his report on the past year’s wor 
to the E.L. and Tramways Committee. The number of units sold, 
exclusive of traction, increased by 41 percent. ; the revenue from light- 
ing and power increased by £957, in spite of a reduction of $d. per 
unit in the charge for energy. Total working costs per unit were 
'08d., as against 1:83d. in the previous year, The net profit on the 
year’s working was £1,500, and Mr. Lunn suggests a farther reduc- 
tion in the price of electricity for lighting and power, as follows :— 
For lighting, to 4d. per unit; for power, from 3d. and 14d. to 14d. 
and 12d. (first 500 units per quarter at the maximum price). The 
report was adopted. 

Devonport.—The net profit made by the Corporation: 
electricity undertaking amounts to over £2,000, againat £1,900 in‘ 
the previous year. The surplus will more tban liquidate the 


suspense account. | 
Durham County.—The prov. order for E.L. granted 
by the B. of T, to the County of Durham Blectrical Power Distribu- 
tion Oo., Ltd., authorises the company to supply energy within the 
parishes and townships of Bearpark, Belmont, Broom, Cassop-cum- 
Quarrington, Coxhoe, Framwellgate Moor, Hett, Kimblesworth, 
Neville’s Oross, Pittington, St. Oswald’s, Shadforth, Sherburn, Sher- 
burn House, Shincliffe Sunderland Bridge, and Whitwell House 
іп the Rural District of Durham); and Barmston, Birtley, Bourn 
oor, Oocken, Edmondsley, Great Lumley, Usworth, Harraton, 
Lambton, Lamesley, Little Lumley, Ouston, Pelton, Plawsworth, 
South Biddick, Urpeth, Waldridge, Washington and Witton Gilbert 
(in the Rural District of Chester-le-Street). 


East Ham.—The U.D.O. has reduced the price of energy 
for power from 2$d. per anit to 2d. 
Hampton.—The U.D.C. has withdrawn all opposition to 


the Bill promoted by the Metropolitan Electric Supply Oo., certain 
clauses having been amended to meet the wishes of the Council. 


Harwich.—The E.L. order obtained by the T.C. in 1908 
has been revoked by the B. of T. Ап extension of time was 
applied for, but not allowed. In reference to the matter the Mayor 

ressed the opinion that electrical energy would be distributed . 
in bulk and sold at a cheaper rate in a few years’ time than it could 


be by s small municipality. 

Huddersfield.—Following a canvas conducted by the 
borough electrical engineer, the Electricity Committee has decided 
to extend tbe mains to Mount, Outlaue. 


India,—A Bombay paper says that a licence for the 
supply of electrical energy within the municipality of Delhi has. 
been granted by the Punjab Government to Mr. Arthur Grey, a 
barrister of Lahore, and the firm of Messrs. John Fleming & Co., 
Bombay. The licensees are required to pay the Municipal Com- 
mittee in respect of any tramways constructed, a yearly rent of 
Rs. 800 per mile of double track and Rs. 500 per mile of single 


track. А 

SIILA.— A scheme for a small municipal electrical instal- 
lation costing Rs.22,000 to light the Town Hall and s portion 
of the Mall, has been approved by the Simla Municipal 
Committee and submitted to the Punjab Government. This is quite 
independent of the big water power electric scheme for Simla, 
which is also under consideration, but which will necessarily take 
several years to construct. 

The Punjab Government hss sanctioned the large B.L. scheme for 
Simla, but is not prepared to share its moiety proposed for the 
expenses attendant on the improvement of water works with a view 
to providing fands. The municipality bas under consideration a pro- 
posal to enhance the water rate to balance the burden on the public, 
and it is also contemplated to abolish servants’ and other minor 
taxes. The first installation of the electrico light will be across the 
Ridge, and the power house will be located where the Navti Khud 


joins the Sutlej.—Jndian Daily News. 
Ilford.—The U.D.C. has fixed the price of energy for 


the tramways at 14d. per unit. 
London.—SoutTHwakk.—Municipal trading has evidently 
not given rise to much satisfaction, so far as the electric lighting 
undertaking of this municipality is concerned. Questions as to the 
financial state of affairs are not permitted to be answered by the 
clerk until Lord Camperdown's Committee bas finished sitting. 
The Mayor, at a meeting last week, appealed to the members not 
to touch upon E.L. matters in Council for another six weeks. 
„Whatever they said against their municipal electric light would 
be used in the House of Lords, and the investigation there pro- 
ceeding would be affected by them.” A motion on the agenda 
paper that the Council sell the undertaking was not allowed to be 
put to the meeting, nor diecussed. The meeting was of a very 
disorderly character. The reasons for not allowing the matter to 
come up for discussion are quite obvious, and the whole affair is typical 
of the way in which municipal trading is carried on in Southwark. 
Horneny.—The B.C. bas decided to light Strond Green Road 
with flame arcs. Nernst lamps are to be fitted to the columns for 


dee after midnight. 
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L.0.0.—At the meeting on Tuesday the Oouncil resolved to 


advanoe £6,500 to the Woolwich B.C. for the extension of mains. 
SHOREDITCH.—£975 is to be expended on a clinker crushing plant 


to be erected in the destructor yard, and a further sam of £200 upon 


demand indicators. 


WESTMINSTRB.—ÀS a result of an experiment with a Midget " 
aro lamp, which the Westminster Electric Supply Oorporation 
erected, the O.C. has decided that they be used for public lighting 
in the parish of Bt. George, Hanover Square, where ordinary arcs 
are nos required, and where incandescent lamps have been used up 


to the present. The company will supply and maintain these new 


lampe at the rate of £7 10s. per annum. 
HAMMEBSMITH.—To meet the anticipated increased demand from 


the reduction in the price of energy, eight sub-statione are to be 
built at an estimated cost, including the switchgear and the necessary 
works, of £2,508. 

Вивмонрввту.-—Тће annual financial statement in connection 
with the B.C. E.L. undertaking was presented on Tuesday 
last. The works expenditure amounted to £7,711. The in- 
come was £12,016, leaving а gross profit of £4,271. Interest 
on mortgage debts (£2,801), instalments of principal (£363), and 

yment to reserve fund (£499) absorb £3,663 of this sum, and 
£1,000 is added to the reserve fund. The number of unitas gene- 
rated during the year's working was 1,039,503 units, 282,185 units 
PE supplied to public lamps, and 649,914 to private consumers by 
m | 


Lowestoft,—On Friday lest & L.G.B. inquiry was held 
into the application of tbe T.O. fora loan of £1,500 for E.L. pur- 


poses—the provision of additional boiler plant. There was no 
opposition. 


Old Windsor.—The B. of T. has granted the application 
of the Windsor Electrical Installation Co., Ltd., for a prov. order 
enabling it to supply energy in the parish. 


Paignton.— On the recommendation of its Lighting 
Committee, the T. O. has resolved to apply to the L. d. B. for 
sanction to a loan of £18,500 for E. L. purposes. 


Partick.— The Electricity Committee of the T.C. is to 
apply to the Secretary of Scotland for sanction to borrow a further 
sum of £3,000, to be expended next year on extensions. 


- Swansea.—The L.G.B. has requested the T.O. to make 
pun in this year's accounts of the E.L. undertaking for a sink- 
g fund, on the usual scale, and dating from the commencement 


of the undertaking. In consequence it is estimated that the accounts 
will show a deficit of between £1,800 and £2,000. 


Walthamstow.—A L. d. B. inquiry was held last week 
into the U. D. C. application to borrow £1,500 for E. DL. purposes. 


Whickham.— The County of Durham Electrical Power 
Distribution Oo. has asked the U.D.O. to consent to overhead mains 
being carried through the district. In return the company offers 
to supply energy at 384. per unit, less 5 per cent. The Council 
has referred the matter to a committee for consideration. 


Wimborne.—The B. of T. bas granted a provisional 
order for electric lighting to the Poole Electricity Supply Oo., Ltd., 
the area of supply comprising the parishes of Wimborne (U.D.O.), 
Canford Magna, and Kinson (Poole R.D.O.), and Oolebill, Ham- 
Bboy Pamphill, and West Parley (Wimborne and Oranborne 


TRAMWAY AND RAILWAY NOTES. 


Ardrossan.—At a meeting of the County Council a letter 
was read etating that the scheme for constructing a tramway line 
between Ardrossan and Stevenston had taken definite shape, the 

moters intending to apply fora prov. order in November next. 

t is proposet to start the line at a point between Ardrossan and 
West Kilbride, and continue it through Ardrossan, Baltcoats and 
Btevenston, terminating near the G. and 8.W. Railway bridge. 


Bath.—The Light Railway Commissioners have submitted 


the Bath Electric Tramways (Light Railways Extensions) Order to 
the B. of T. for confirmation. 


Burnley.—The completed Burnley municipal tramways 
have now been working a year, and the financial result is regarded 
with satisfaction. There have been carried during the year over 
10,000,000 passengers, and a gross income has been produced of 
£54,026. Working expenses amounted to £40,953, leaving £13,400 ; 
and after paying interest and sinking fund and other charges, there 


is left а balance of £1,096, which will be added to the reserve fund, 
making the latter £7,841. f 


Burton-on-Trent.— Last year the Municipal tramways 
yielded a gross profit of £5,161, and a net profit of £557. 


Continental Notes.—Atstria.—aA service of electrical 
motor-omnibuses, taking their current from an overhead conductor, 
is to be established b2tween Gmunden and Scharnstein. 

Spain.—A new electric tramway is about to be constructed at 
Valencia between the Portillo de Embajadores and the Glorieta del 
Puente de Toledo. 


The tramway company of Oarthagena has been authorised to 
establish electric traction on all its lines. 


Glasgow.—Two drivers in the employment of the 
Glasgow Corporation have been fined a guinea each for driving 
their cars in a reckless manner, whereby the vehicles collided with 
one another. Both cars were making for the same pointe travelling 
in the one direction when they ran into one another, one of the 
cars being knocked off the rails. The magistrate, in giving judge- 
ment, said that he was quite satisfied that driver McLennan had 
the right of way according to the tramway regulations, but those 
regulations, he added, were for guidance, and not for exoneration 
in the event of an accident, such as the case dealt with. It was 
clear to him that there had been recklessness, and he found the 
charge against both proven. 


Great Yarmouth.—The B. of T. has sanctioned the 
construction of the Admiralty Road extension of the tramways. 


Huddersfield.—An agreement between the T.C. and 
Messrs. Æ. Sykes & Sons for an extension of the system to Gosport 
Mills for the purpose of coal haulage has been completed. 

The car drivers havo si cts the Tramways Committee to 
equip each car with a double purchase brake, and the matter has 
been referred to a sub-committee. | 


Hythe and Folkestone.—Another syndicate has in- 
formed the local authorities that it is applying for powers to oon- 
struct electric tramways between these towns. Hythe T.C. has 
decided to grant an interview to the promoter of the scheme, Mr. 
Btephen Sellon. . 


Liverpool—Southport Electric Railway. — The 
L. & Y. Railway Co. having determined that full provision shall be 
made in case of emergency on the electric railway between 
Liverpool and Southport, has decided to erect four storage battery 
stations in connection with the electrified line. These stations are 
now being erected at Liverpool, Freshfield, Hall Road and South- 
port, and they are of good size and calculated to meet all contin- 
бепсіев that may arise. The buildings are to be completed by July. 
At the present time there is plenty of power available at the 
existing generating station, and it is only in case of emergency that 
the service will be fed from the new reserve stations. 

Oa Friday afternoon (12th) an accident, somewhat similar to that 
which occurred at Formby the previous week, happened near Birkdale 
Station. The 3.10 p.m. slow train out of Liverpool had nearly reached 
Birkdale Station when smoke was seen issuing from beneath the 
rear coach. The train was pulled up at the station and some of the 
passengers alighted. Those who were left in the coach affected 
were asked to leave. An examination revealed the fact that a fire 
had broken out in the rear of the compartment's underworks, where 
the motors are situated. The guard's compartment was filled with 
smoke, the fumes, in fact, being fairly dense. The coach was 
quickly unhitched from the remainder of the train, and one of the 
chemical extincteurs carried in the train for use in case of 
emergency was promptly employed, the fire being quickly put 
out, though the rear portion of the coach was scorched. There was 
an entire absence of panic, and much praise is due to the company's 
officials for the commendably business-like way in which they dealt 
with the accident. The remaining three coaches were sent on to 
Bouthport and the damaged coach placed in a siding. Mr. H. E. 
O'Brien, resident electrical engineer of the company, and an assistant, 
made а close inspection. Although in certain quarters much has been 
made of these outbreaks, the fact remains that they were much more 
trivial than is generally supposed. The floors of the carriages are fire- 
proof, so tbat the outbreak would have to be very intense before the 
safety of the passengers would be involved. The accident under 
notice originated in а flash from the controller, which resulted in & 
ghort circuit. | 

Between 10 and 11 o'clock on Sunday night a carriage was 
standing in the siding at Hall Road Station, undergoing repairs, 
when а workman accidentally caused а short-circuit, with the result 
that the carriage caught fire. The workmen immediately cut off 
the current, and the flames were subdued without causing much 
damage. Mr. O'Brien, the resident electrical engineer, visited the 
place, and the damaged carriage was removed to Bouthport. The 
electric current had to be turned off, and a delay was caused to the 
traffic in consequence. 


London.—LAuEETH.—At the meeting of the B.C. on 
the 11th inst., the Finance Committee recommended that а contri- 
bution be made of one-third of the total cost, estimated at £75,500, 
of the street widenings necessary under the L.0.0.’s scheme for 
electrifying the Norwood tramways. An amendment, practically 
amounting to a direct negative, was proposed by Mr. Evans, who 
argued that if the Council accepted the very fair offer of the 
company, the borough could get the electrification carried out for 
nothing. The amendment was rejected, and the Oommittee’s 
recommendation adopted. 

L.C.0,—At the resumption of business on Tuesday, the Council 
proceeded to consider the annual estimates for 1905-6. Lord 
Welby, Chairman of the Finance Oommittee, in introducing the 
estimates, stated that satisfaction would be felt at the improve- 
ment in the working of the Southern tramways in the past year. 
It appeared from the latest figures that the profit on working would 
be larger than originally estimated by a sum of £35,000. The 
greater portion of that eum was proposed by the Highways Com- 
mittee to be employed (1) in paying off the debt incurred on the 
temporary generating stations, and (2) in increasing the renewals re- 
gerve fund, thus advancing the financial stability of the undertaking. 
Lord Welby proceeded to state that the estimates for the new year 
showed that the southern system account just about balanced, but 
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that was after providing only £15,000 for renewals reserve. F Better 
results were promised when the first portion of the new generating 
station at Greenwich was opened ín the spring of next year, as the 
Council would then be supplying current from Greenwich at:a much 
cheaper price, than that at which it was now being furnisbed as a 
temporary measure, by certain companies. This led the noble lord 
to refer to the proposed purchase as on March 31st, 1906, of the 
remainder of the lease granted by the Council to the North Metro- 
politan Tramways Оо. The purchase was intended to be followed 
by the immediate electrification of the whole of the northern 
system at a cost, including all expenses incidental thereto, of from 
£4,000,000 to £5,000,000. During the time of reconstruction, which 
was expected to extend over some four years, there would neoes- 
sarily be a considerable loss in receipts owing to the dir 
organisation of the traffic, and, moreover, the tramways under- 
taking would have to bear the interest and sinking fund charges on 
unremunerative capital of large amount. In these circumstances, 
notwithstanding the improved results expected to follow the 
opening of the Greenwich station, it could not be expected that the 
undertaking аз à whole would do much more than preserve equili- 
brium between revenue and expenditure, including debt charges. 
During the six years up to Maroh 31st, 1903, the total amount 
carried to the relief of the county rate was £293,592, or an average 
of £48,932 a year. During the period of reconstruction, the rate- 
payers might not unreasonably content to forego any contribu- 
tion in aid of the rates. The total outlay of the Council upon the 
purchase and reconstruction of existing tramways and the con- 
struction of new tramways would, in a few years’ time, have reached 
a total of £11,000,000 or £12,000,000. The ratepayers would have 
lent their credit for the raising of this large sum of money, although 
the tramway undertaking bad not cost the ratepayers а sixpence. 
Lord Welby thougbt, therefore, that tbe ratepayers should, when 
the undertaking had emerged from the period of reconstruction, 
receive consideration, and that it ought to be consistent with the 
financial stability of the undertaking to contribute а certain sum 
annually in relief of the rates. 

The estimates submitted by the Highways Committee show.a 
total inoome for 1905-6, of £810,831, from both the southern and 
northern tramways, and an expenditure of £786,148, leaving a 
balance of £24,683 at the end of the year. In the course of 
explanatory notes, the Committee stated that the results of the past 


year, revised in the light of over ten months of actual working, 


were expected to show, taking the horse and electric lines together, 
an improvement of more than £35,000 over the original estimate 
for 1904-5—horse lines £11,000 and electric lines £24,000. It was 
proposed to utilise the amount as follows:—(1) £13,085 to provide 
for the liquidation of the whole of the wastage on the establish- 
ment of the temporary power stations, which had not been 
mlready provided for, instead of leaving a further sum to be 
met out of the revenue for 1905-6; (2) £16,742 to increase 
the transfer to the renewals reserve account from £18,258 
to £35,000; and (3) the balance to the appropriation account 
towards meeting general tramway expenditure. As far as the 
estimates for the new year are concerned, the Committee pointed 
out that these were based for electric traction on the assumption 
that the average number of cars in operation would be 321, each 
running on the average not lees than 96 miles daily; that the 
receipts would average 11:8d. per car-mile, aud that the working 
expenses, before paying interest and repayment charges, and 
without making any provision for renewals, would be about 8d. 
per car-mile run. It was expected that this rate would be 
reduced to 74. per mile when power was obtained from 
the Greenwich station. The total receipts for electric traction 
was estimated at £566,920, and the total working expenses 
at £381,860. After setting aside £15,000 as renewals reserve, thare 
would remain а balanoe of £170,060, which after deducting the 
estimated deficiency of £160 on horse traction, and providing for 
interest and repayment of debt and income-tax on profits, wonld 
leave а small balance of £143 to be carried to the appropriation 
account. As far as relates to the northern tramways, the Committee 
expected a surplus of £23,209 after providing for debt charges. 
The amount carried to the relief of rates from the tramways account 
since the commencement had reached a total of £293,592, while the 
total debt repaid amounted to £335,937. 

The adjourned report of the Highways Committee was 
submitted in reference to the proposed expenditure of £121,000 
for the acquisition of the Northern Tramways lease and the pay- 
ment of £315,000 for the purchase of the company's roll- 
ing stock, plant, &c, as reported a few weeks ago. An amend- 
ment was proposed that it was inexpedient to purchase the 
lease and proceed with the proposed conversion to electric traction 

ending the issue of the report of the Royal Commission on London 

motion. On a division the amendment was rejected by 74 
votes to 21, and on а further division the recommendation of the 
Oommittee was carried by 68 votes to 20, deciding to take over 
the North Metropolitan Co.'s lease and property as from April 1st, 
1906. 

The Highways Committee sought authority to expend £2,500 on 
the purchase of four electrically-driven watering cars. 


Maidstone.—The Light Railway Commissioners have 
submitted to the B. of T. for confirmation, the applivation of the 
T.C. foran order for extending the electric tramways to neighbour- 
ing places outside the borough. 


Paris Metropolitan Railway.—The gross profit of the 
Metropolitan Electric Railway Co., of Paris, in 1904, amounted to 
£830,000, a8 compared with £711,000 in the preceding year, when 
the mileage in operation was slightly less. After meeting working 
expenses and paying to the Paris Municipal Council its share of 


the profits—namely, £266,900, as against £227,740 in 1903—there 

remains a balance of £213,448, as contrasted with £200,000. It is 

proposed to appropriate £160,000 for the payment of a dividend of 

16s. per share on the old 200,000 shares. The total share capital of 

the company is £3,000,000, and it is now possible to make an issue 

икн to provide for the equipment of further extensions of the 
way. 


St. Helens.—More than a week has elapsed without 
communication being exchanged between tho directors of the Bt. 
Helens Tramway Company and the former employés, who are now 
on strike with no prospeot of an early settlement. Between 10 and 
11 o'clock on Friday night, stones were hurled through windows 
of two of the cars on Eocleston Hill, whilst making the inward 
journey from Prescot to St. Helens. There were p in the 
cars at the time, who fortunately escaped injury. Friday was the 
first occasion on which the cars had been run after dark since a 
similar incident occurred at the commencement of the strike. 

On Friday one of the strikers was charged with assaulting James 
Lowe, one of the present drivers. He was fined 5s. and costs or 
seven days, and bound over to be of good behaviour for three months. 
“On Monday morning a glass packer was also charged with a breach 
ofthe peace. He had to be locked up, and he was now ordered to 
find sureties for six months or go to gaol for seven days. Other 
actions are pending, and the police are kept busy protecting the 
cars on the Prescot section. 

There is every evidence of & long and determined stand being 
made by the strikers, and at present there is no sign of a 
rapprochement. The company is training new drivers and con- 


ductors. 

South African Notes. — KIMBERLEY. — The formal 
opening of the electric tramway to Alexandersfontein took place 
the other afternoon in the presence of Sir Lewis Michell, the Mayors 
of Kimberley and Johannesburg, the local Members of Parliament 
and the Town Councillors, The undertaking has been carried out 
by De Beers for the benefit of the town. | 


Wednesbury.—The T.C. has arranged to purchase the 
undertaking of the South Staffordshire Tramways (Lessee) Oo. 
for £28,920, and for this purpose a loan of £29,000 has been 


applied for. 

A special meeting of the T.O. is to be convened to consider the 
matter, and at the meeting & resolution will be submitted to the 
effect that the seal of the Corporation be fixed to a conveyance for 
the sale to the Tramway Oo. of the site of the depót, workshops, 
and offices, together with the buildings thereon, and the plant, &c., 
for £11,500, and on the completion of the sale the proposed loan will 
be proportionately reduced. One result of the settlement is er 
to be an early resumption of the tramway servioe between Wed- 
nesbury and Darlaston. 


Widnes and Runcorn Transporter Bridge.—This 
remarkable structare, which spans the River Mersey not far from 
the iron bridge of the London and North-Western Railway, is now 
completed, and will be opened for traffic at the beginuing of June. 
It is designed for the transport of heavy traffic across the river. 
The car consists of a [о 55 ft. x 24 tt.—large enough to hold 
four 2-horse wagons, loaded, and 300 passengers. The bottom of 
the car is 12 ft. above high-water level, and it clears the Ship Canal 
wall by 4 ft. 6 in. The motive power is electricity. The car is 
suspended by steel wire ropes from a trolley 77 ft. long, which runs 
upon rails on the underside of the girders of the bridge. The trolley 
is carried by 16 wheels on each rail, and is propelled by two electric 
motors of about 35 н.Р. each, the electricity being generated by a 
70 н.р. gas engine on the Widnes side. The сат can be brought up 
within its own length when travelling at full speed. The . 
tion time for transit from one side of the river to the other is 2} 
minutes. The work has been undertaken and completed by the 
Widnes and Runcorn Transporter Bridge Co. Ltd., whose chief 
engineer is Mr. J. J. Webster, of Liverpool. Some recent trials 
have proved the working of the bridge to be entirely satisfactory. 


TELEGRAPH AND TELEPHONE NOTES: 


Telegraphic Interruptions and Repairs :— 


CABLES, 
Trinidad-Demerara (No. 1) .. T ee 
Trinidad-Demerara (No. 2) oe oo ee 


Вг. Lucia-Martinigue .. ee ee oe «e May 7, 1908 ee ee 
Dominica-Martinigue .. өө ee өв ee May 7. 1903 .. өө 
Ceyenne-Pinheiro өө ee ee ee ee Aug, 18, 1908 oe eo 
Relesa-lssa (Yemen) Camaran .. .. .. 22,1909 .. T 
Tarifa-Tangier e . ec ee ee Jan. 18, 1904 .. ee 


Jamaica-Colon . . „„ Jan. 5, 1905 ec 
Bathorst-Bissao .. v У; April 22, 1905 

Cape Haite-Mole St. Nicholas April 28, 1905 eo 
San Domingo-Curacao .. 2s x .. May 5, 1905 

Bonn y-Duala ee ee ee ee ee May 12, 1905 ee 
Dakar-Conakry .. 65 М .. Мау 11, 1905 

LAXDLIXE$, 
Puerto-Barrios .. oe ee ee oe eo July 28, 100 өө 


Kertch-Soutehoum : ee ee ee ee ee Bept. 21, 1904 ee es 


Canada.—The S/andard Ottawa correspondent states 
that а Bill incorporating the Fessenden Wireless Telegraph Оо, of 
Canada, has passed the Railway Committee. The Minister of 
Marine said an arrangement had been made with the British 
Government to pass a general law regulating wireless telegraph 
systems. 
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Australian Telephone Rates.—The Queensland elec- 
trical officer, Mr. Hesketh, who recently toured the United States 
and Europe, has submitted to the Postmaster-General his report on 
the results of his observations of the telephone systems in the 
European countries. Mr. Hesketh suggests that in Australia the 
toll system should be inaugurated by refusing subscribers at the 
present rates from January 1st next, and introducing a scale of 
charges based on the size of the network and the calls on the line. 
He recommends а rate of £1 for every 500 additional сав, or, say, 
4d. per call over the number covered by the annual subscrip- 
tion. He argues that the present Australian rates are far too 
low foran unlimited service, and suggests fora service with 600 
calls a year free within 1 mile from the exchange the following 
rates, which would, under proper commercial management, he says, 
be remunerative even in the largest Australian centres :— 


Separate line, £7 a year. 
Two-party lines, each party £5. 
Four-party lines, each party £3 10s. 


Assuming that 15 calls are made on each working day, or 4,600 a 
year, а fixed annual charge on:the measured basis should not be less 


than: 
» A Beparate line and 600 calls, £7. 
4,000 extra calls at £1 per 500, £8; total, £15. 


This is equivalent to saying that if 4 large user guarantees to 
operate the line 15 tímes a day, he is given free as many more calls 
as he cares to bave. The greater proportion of the telephone users 
of the future will, Mr. Hesketh thinks, be those who utilise the 
instrument from three to five times а day. Any new scheme 
e be drafted for this large majority of the hitherto unreached 
public. Я 


Cardiff Telephones.—A new telephone exchange, con- 
structed on the common battery system, has been installed at the 
Cardiff Post Office, and will shortly be opened for use. 


Continental Notes.—ITALYy.—Negotiations are reported 
to be in band with regard to the establishment of international 
telephonic communication between Milan and Geneva, Switserland. 


Houghton-le-Spring.—Apprehension having been felt 
by the Postal authorities at the proximity to the telegraph wires of 
the overhead cables erected by the Sunderland District Tramways 
Co, they asked leave of the U.D.O. to shift the poles and wires 
to the other side of the road, but consent was refused, the Council 
urging that the poles should be erected on private land. To this 
the Postal authorities demurred, stating that the revenue from the 
local telegraph service would not justify the expense which would 
be involved, As no agreement has been come to, the telegraph 
service has been suspended, 


Mexico.—The Mexican Telegraph Department has placed 
& contract with an American firm for a submarine telegraph cable, 
to connect the island of Carmen with the mainland. 


Portsmouth Telephone Inquiry.—We referred in our 
last issue to the questions raised by the Inspector at this L.G.B. 
inquiry in regard to the raising of a loan to carry out work that the 
L. G. B. had refused to sanction. The Portsmouth Evening News 
says that the deputy town clerk, Mr. Etherton, urged tbat the 
balance of the revenue account would about equal that on the 
suspense account, which, it was explained, was constituted for the 
repayment of the overdraft. The amount expended over and above 
that sanctioned by the L.G.B. was £3,114, which was borrowed 
from the Finance Committee. А | 

The Inspector: The Board felt that the ratepayers’ money should 
not be expended' in certain works which the Council proposed to 
do, but the Council have apparently overridden the decision of 
the Board and proceeded to carry out the works. In what position 
do we stand in r to this inquiry? If the L.G.B. refuse to 
sanction this loan is the Council going ahead, and the ratepayers 
have practically no representation at all? 

Mr. Etherton: I cannot say what the Council will do. The last 
work was practically in hand, and the Council considered that it 
was either a question of going on with the work or that it must 
come to a standatill, and they chose the better alternative. 

The Inspector: There is no question that in this matter the 
Council have gone quite outside their statutory powers. 

The Inspector questioned closely as to the limitations of the 
“ suspense account,” which he declared appeared to him unlimited. 
This, however, was dene. "a 

Mr. Robb drew attention to the fact that the Telephone Com- 
mittee and the Finance Committee were practically synonymous, 
as 10 members were sitting on eacb, and it practically meant one 
Committee lending itself the money. It is" commented Mr. 
Robb, “ very illuminating as to tbe methods of the Council.” 

Mr. Etherton urged that the matter was confirmed by the Council 
unanimously. MDC E 

Tbe Inspector: Has any work in respect of this loan been antici- 
pated ? = 

Mr. Etherton: Yes, sir. | | 

After further questions as to the accounts, the Inspector remarked 
that on January 25th the over expended capital was £3,114, and on 
March 31st the suspense account was £4,187 17s. 4d. Also on the 
same date there was a sum of £1,637 which was allocated against 
the present application, and therefore was no part of the £4,137, 
He also referred to a letter received from the Council by the Board 
on April 14th, an estimate for works which had been carried out seven 


weeks before, which he contended was а very unfair representation. 


Swansea.— Тһе balance-sheet of the telephone depart- 
ment shows a net credit balance of £415, which, added to a similar 
balance of £324 brought forward from last year, shows a financial 
profit of £739 up to March. Altogether £22,532 has been expended 


on the undertaking, and the total revenue from all sources last year 
was £3,963, 


Telephone Purchase.— Fears have been expressed that 
the report of the Select Committee on the Telephone Agreement, 
which is to be nominated on Monday next, will not be before the 
House of Commons in time for discussion this Session, so that 
according to the terms of the agreement the latter, it is alleged, 
will automatically become binding on August 31st. Lord Stanley 
has stated that he sees no reason to doubt that the time allowed 
for consideration of the question will be sufficient. | 


The Dutch Cable in the East.—A telegraph station 
for international service bas now been opened at Jap in the Oaro- 
lines, the station being connected by means of a cable, which 
belongs to the German—Netherlands Telegraph Co., with Menado 
(Oelebes) on the one hand and Guam on the other. The laying of 
the Menado—Jap—Guam section was completed on April 26th by 
the North German Marine Cable Works Co., of Cologne and Nor- 
denham, the work performed by the cable steamer Stephan. 
The total length of the cable is 1,884 miles, and the maximum 
depth to which it has been laid is approximately 43 wiles. By 
means of this cable the Netherlands Indian Colonies and the 
German Caroline Islands have been brought into connection with 
the American Pacific cable. The Stephan has now proceeded to 
Shanghai for the purpose of laying the coast section, which is 130 
miles long, of the cable which will form of the cable between 
Bhanghai and Jap. This main section of the cable is being manu- 
factured at Nordenham, and is to be laid in the winter. 
The rates for telegrams to Jap amount to бв. per word vid Emden— 
Vigo—Madras—Menado, or vid Boshire—Madras—Menado, or by 
the Eastern Telegraph Оо.' cable, Madras—Menado. 


` 
Underground Telegraphs. — The Association of 
Ohambers of Commerce of the United Kingdom recently forwarded 
to the Postmaster-General a memorial urging the importance, in 
the interests of trade and commeroe, of trunk telegraphic wires 
being laid underground, so as to obviate tbe delays which are at 
present frequently caused by storms b down the overhead 
wires The P neral replied that last year £150,000 was 
spent on the underground line to the north; and with the assent of 
the Treasury he had included the same amount in the Estimates for 
the current finanoial year. With that amount he would be able to 
complete the und line from London to Glasgow and to 
begia underground lines to the east and to the west from London. 
The following answer by the Postmaster-General to a question by 
Sir Thomas Dewar was on the Parliamentary papers on Wednesday 
(May 17th): “The cable is complete as far as Onrlisle, the pipes 
are all laid between Carlisle and G w; and the cable for these 
pipes bas been ordered, and will be drawn in during the сово 
т. The underground line from London to Glasgow will be 
complete." : 


Wireless Telegraphy between Berlin and Dresden. 
—An installation between these two cities has now been established 
and is in regular operation, solely, at first, for the purpose of experi- 
ments on the part of the Berlin Compeny for Wireless Telegraphy. 
The object of the trials is to test apparatus which aims at securing 
certain transmission over such a distance as separates the two cities 
and the intervening country, as telegraphy overland is said to 
require from two to three times the power necessary for the same 
distanoe over the ses. In Berlin the station is situated at the 
Oberspree electricity works, in Ober-Schéneweide, where only a 
transmitter is installed, while the Dresden station, which is located 
at the Technical High School, is only equipped with receiving 
spparatus. There is no question of establishing a public service of 
wireless messages between tbe two capitals А deputation of 
Bulgarian engineers and high officials has visited Berlin in order 
to investigate the station-and the working of the system. 


The Composition of the Arc Light.— Special measure- 
ments made by J. Precht and E. Stenger show that as the consump- 
tion of power in an ato light increases, the amount of blue light 
increases out of proportion to the increase of the green and red rays. 
This is in accordance with theory, because the greater consumption 
of power connotes a higher temperature, and this involves the 
emission of a larger proportion of light of short wave-lengtbs. 


Electrodes of Iron Oxide.—<A Swedish patent has been 
taken out by E. W. Jungner, of Norrköping, for a process of making 
electrodes mainly composed of ferric oxide, which are claimed to 
possess а high degree of activity. Plates of iron are heated to & 
white heat in presence of air, and in contact with a carbonaceous 
fuel. As soon as they have become incandescent, they are plunged 
into cold water, when the layers of oxides mixed with carbon which , 
have formed on the surface of the plates, scale off. These are dried 
and powdered, mixed with lead ore and crystalline graphite, made 
into а paste with water, and finally baked. 
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THE HYDRO-ELECTRIC INSTALLATION OF TURBIGO, LOMBARDY. 


By ENRICO BIGNAMI. 


Two years ago (ELECTRICAL Review, July 24th, 1908) Turbigo. The latter has now been completed, and operates 
we published а description of the great hydro-electric in parallel with the plant at Vizzola. 

generating station of Vizzola, on the Ticino—one of the The new installation, like ite forerunner, is energised by a 
largest installations | | AE by-pass from the 
of its kind not only River Ticino, the 
in Italy, but in Naviglio Grande 
Europe — which noteworthy ав 
was erected and being the first canal 


equipped by the to be cut in Upper 
Società Lom- Italy, its construc- 
barda per Distri- tion having been 
buzione di Energia commenced as far 
Elettrica. This back as the year 
plant distributes 1179. The waters 


electrical energy to DITE RC DRE CE Du : — x. of the latter are 
the surrounding eee жана ur b li { А s diverted from it in 
districts, which „„ d „азу wey s 1H ut | the Castellana 
correspond in „ 170 Р BI cs region into a new 


a 


canal, 5,590 m. in 
length, which runs 
alongside the Navi- 
glio Grande for 


character to our 
Lancashire and 
Yorkshire, and con- 


stitute the chief in- 
dustrial areas of three-quarters of its 


Italy ; the installa- — length; the available 
tion at first devel- head is 82 m., which 
oped 14,000 H. p., gives, at the rate of 


~ € wer | | 
» e РА 
= 2 A Ay A 4 2% 


Fig. 2.—INTvEBIOB oF Tonsigo POWER STATION. 


but was afterwards increased to 19,000 н.р. Nevertheless, the flow permitted by the terms of the concession—namely, 
company has found it necessary to provide for still greater 62 m. per second—a total power of 6, 800 H.P., correspond- , 
demands, and has, therefore, laid down. a new installation at ing to about 5,400 B. H.P. on the turbine shafts. 


819 THE ELECTRICAL REVIEW. Tol 66. No 1,434, Mar 19, 195 


height of 2:75 m. above the floor of the Naviglio proper and 
consists of two iron frames situated at a distance of 1:2 m, 
apart, turning on hinges at the foot, and carrying the fot- 
bridge giving access to the working of the battens, Thi 
construction was adopted in preference to that of a simpl 
earthen dam, such ав had been arranged for in the origini 
project, on account of the intention of preserving the oli 
Naviglio as а stand-by to the new canal, so a8 to ensure the 
continuity of the irrigation in the event of any untoward 
| accident. 
^ As above stated, the canal has a total length, from the 
2 intake to the power station, of 5,590 m. From the late 
snm the water is discharged directly into the Naviglio, restored in 
; the neighbourhood of the bridge of Turbigo over a length 


bet 500 m. 
8 1T n L LA T 1 


| The power station buildings are situated at the end of the 
S = — canal, on the left bank of the N aviglio. They consist of 
` two parta: the first, facing the upper canal and in direct 
communication with the forebay formed at the end of the sid 
canal, is destined exclusively for the turbines, each of which 
is fixed at the bottom of a separate basin, open to the sky ; the 
second adjoins the first, and consiste of a large room, 40 m. 
long x 10 m. wide and 12 m. high, and some smaller 
rooms for operating purposes, and i$ devoted entirely to 
the electrical machinery. 


ї!Ётс. 3.—FonzBAv AT TURBIGO. 


We 
AC 
a 


Fia. 4.—Frowt HLEvATION or PowzR Stationsanp TAILBACE. 


The dam at the intake contains ten 
openings, each 3 m. wide x 2 m. high, 
with sluices controlled from above, and 
permitting the maximum volume of water 
to pass through—65 m.“ per second 
(62 m. for the production of motive power, 
and 3 m. for navigation purposes). This 
intake structure rises above the highest 
level of the water, and serves to carry a 
public roadway, as shown in fig. 1. In 
the back ground of this view may be 
seen the steam power station of 
Tornavento, which supplies energy to 
work the electric railways running into 
Milan ; this station was described in our 
issue of April 24th, 1908. The lock for 
the navigation of the canal is situated 
below the intake works, at the mouth of 
an approach channel more than 150 m. 
in length. Its dimensions are those 

which are nowadays required by statute, 
' namely, 38 m. in length and 5'5 m. in 
width at the bottom, increasing to 6'5 m. 
at the top. The lock gates are of the 
| wooden door type which has been handed 
down to us from time immemorial. 

А movable weir serves to shut off 
the old canal and to guide Ив waters into 
the new channel. The weir rises to а Fig. 5.—SLUICE Gear vor CowrBOLLING TURBINES. 
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The hydraulic works at the power station consists of 
weirs, spillway canal, &c., which are situated on the left 
bank of the principal canal bringing the water to the power 
station, and in close; proximity to the latter. 

As it is necessary to maintain the water in the discharge 
canal always at a constant -level, in order to avoid variations 


Fra. 6.—Tursicgo PowznR STATION, SHOWING SPILLWAY CANAL AND TRANSMISSION LINE. 


in the rate of flow of the waters, which are diverted at in- 
tervals along the length of the Naviglio for irrigation pur- 
poses, by gates of fixed capacity, three outlets have been 
made, in addition to a spillway 90 m. long, at the 
bottom of the left wall of the forebay above the tur- 


For the admission of water to the turbines from the 
forebay, there &re corresponding to each turbine a pair 
of gates separated by а sheet-iron partition, and 
having each an opening of 3 m. x. 3°20 m., with 
regulating gear operated by hand. In front of each 
gate there is a grating having an opening of 6'5 m. 

. The three - phase 
alternators are of the 
rotating field- magnet 
type, with separate 
poles; the armature is 
wound with removable 
coils, shaped upon 

special formers. Each 
._ alternator is built for 
a normal output of 
1,320 kilovolt- 
. amperes, corresponding 
with an output of 
1,050 KW. on an in- 
ductive load, having 
a power factor of 80 
per cent. at the normal 
pressure of 11,000 
volts and & frequency 
of 50 cycles per second. 
The bulk of the power 
developed by the in- 
stallation at Turbigo, 
amounting to about 
3,500 Kw., will be 
transmitted over three 
overhead lines, and 
distributed mainly in 
| the area which is also . 
served by the Vizzola generating station, especially in the 
neighbourhood of Legnano, where the greater portion of 
the consumers are situated. The remainder of the 
power of Turbigo, amounting to about 1,000 KW., 
will be distributed to new factories engaged in the 


Tae МІР. PATENT REFLECTORS FOR Hxiectaic LiGHTING (See Page 815). 


bines. These are furnished with control gates auto- 
matically operated by electrical means, continuoasly 
depending upon the slight variations of level in the basin 
itself. 

In order to ensure the continuity of the working of the 
installation at the time of the annual draining of the 
Naviglio, and, further, to discharge without interruption 
the excess of capacity provided by the new canal (which is 
lined with an impermeable coating, doing away with the 
leakage and absorption of the old bed of the Naviglio), on 
the left bank of the latter, and almost opposite the power 
station, there has been constructed a discharge aqueduct with 
23 m. clear opening divided between six gates, from which 
а canal 587 m. long leads to the Ticino, capable of returning 
to the latter the whole discharge of the new works. 

The generating plant comprises five electric generators, 
all of the same size; four of these are normally run, and 
the fifth is held in reserve. Each set consists of a turbine 
with horizontal shaft, with an output of 1, 500 B. H. P., 
coupled directly and rigidly to a three-phase alternator of 
corresponding capacity. There are two small. auxiliary 
groups for the excitation of the main generators, and to 
supply power for lighting, driving cranes and the machine 
tools in the repair shops ; each of these consists of a turbine 
with horizontal shaft, of 100 B. H. P., connected by a flexible 
coupling to a direct-current generator. — >- | 

The station is also provided with an overhead electric 
traveling crane of 25 tons capacity, and with switchboards 
and electrical apparatus for the control of the generators and 
the outgoing feeders. 


. cotton 


zn industry in the region between Saronno and 
о. 

With the completion of this installation at Turbigo, the 
Società Lombarda has initiated the work of organising and 
setting {проп а new basis, the,: navigation jof this 


G.E. WoopEN FRAMED ELECTRIC RADIATOR. 


ancient waterway, upon which for many years a feeble 
and tedious traffic has languished. At present there only 
remains the organisation of the length of about 22 km. 
between the new station at Turbigo and the Bridge of 
Abbiategrasso, upon which the excess of gradient will give, 
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with a single fall of 11 m., a power of 4,500 B. H. P. ota 
distance of only 20 km. from Milan. 


Fig. 1. Fig. 2. 


Riva, Monneret & Co., of Milan, which is well known on 


account of the immense turbines which it has exported to 


Fra. 3. кө. 4. 


б Fio. 5. Fia. 6. 


Fia. 7. Fras. ndi 9. 


New Evectaic Lieut Frrrinas. 


Fia. 10. 


Ра. 11. , Fia. 12. 


The turbines of this installation, with the automatic oil- 
regulators connected therewith, were supplied by the firm of 


other European countries and the United States. The alter- 
nators, together with all their accessory spparatas, were 
furnished by Messrs. Gadda & Co. and Brioschi Finzi & Co., 
also of Milan, who have been able to carry out electrical instal- 
lations on the largest scale, in competition with foreign firma, 
and have hitherto held a prominent position in Italy in the 
construction of the most important undertakings. 

With reference to the progress of these national industries, 
it is worthy of note that Italian capital has almost wholly 
replaced foreign capital, not only in connection with the 
enterprises already accomplished, but also in the formation. 
of new companies and installations for the exploitation of 
the natural sources of power of the country, a fountain of 
wealth which is кан acquiring increased importance. 
and value. 


NEW ELECTRIC LIGHT FITTINGS. 


MANUFACTURERS Of electric light fittings are continually engaged 
upon the production of new designs No sooner are one season's 
styles before the trade and the public than the designing specialist's 
department must set to work upon something new, and if possible, 
better, to meet, or perhaps to make, the tastes which will prevail in 
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the next. We have been through а good many fittings showroqms 
in our time, and have noted the interesting changes that have tsken 
place from season to season, in designs, in metals employed, and 
the ever-increasing seal evidenced in the efforts to produce fittings 
to meet the needs and tastes of users of electric light in every 
station in life, from the delicate refinements in request for the 
luxuriously furnished country-house or Park Lane mansion to the 
-plainnees and chea required for the workmen’s dwellings, say, 
of West Ham. t times the new designs strike one as being 
merely a reversion to old types with a slight touch of the modern 
about them; some being the revival of the old massive splendours 
that our grandfathers used to employ for candle lighting. There 
are exact copies of fine old specimens of French art fittings of 
100 years and more ago, for those to whom artistic accuracy is of 
greater moment than economy of cost ; for those of thinner purse 
there are less expensive, because less accurate, copies of the same 
old designs. l | 

We might write a good deal more in a similar strain to the fore- 
going, for we have just had the pleasure of a visit to the excellent 
fit showrooms of the General Electric Co., Ltd., in company 
with two of their specialista in that department, with a copy of their 
new Electrical Fixtures and Glassware Catalogue as a sort of guide. 
Our difficulty is to know which objects to mention and which to 
omit from this notice of our visit, for there is such a host of things 
new and interesting; we must leave it to the accompanying illus- 
trations of selected representative types to make up for anything 
that our pen may lack. | 

Two new departments have just been fitted up at 67, Queen 
Victoria Street, E.C., for the effective display of crystal fittings, 
which are now more in demand again, and for exhibiting a fine 
collection of accurate classic French designs which also are specially 
in request. As we have alréady indicated, cheaper and less 
correct copies of the same designs are also on show. In wooden 
electric light fittings, too, the company has launched ont, having 
adopted a spocie patented fire-resisting wood expressly for this 
purpose; the wooden-framed radiator whioh appears among the 
accompanying illustrations is noteworthy among the new things 
in this collection. Both in its catalogue and in its showrooms the 
G.E. Co. bas almost every recent kind of bracket, pendant, elec- 
trolier, ceiling light, standard, bronze, and so ор, that the heart 
oould wish for. They are finished in polished or antique brass, 
steel and Florentine bronze, or bronzed and relieved, oxidised 
copper and silver, silver-plated and real gilt. Large stocks are kept 
at the London and provincial showrooms, and at the Birmingham 
factories over 600 workmen ere continuously engaged solely in the 
production of the fittings and accessories shown in the newly-issued 
catalogue. 

We must pass hurriedly over the variety of small accessories, ball 
and counterweight fittings, shop window and picture reflectors, 
water-tight pendants, &., though mention ought to be made of 
some spec fittings which are shown for tramcar and train 
lighting, and also of the plain iron fittings for the lighting of 
hospitals and asylums and other public buildings. Oar fig. 1 
is a specimen of one-light ceiling fixture in polished brass 
(known as the “ Stourport”), and fig. 8 shows the Stratton open- 
roofed fitting for one to three lights; fig. 2 is a brass pendant 
of pleasing appearance (the ''Denstone"), finished in oxidised 
copper with enamelled medallions; the “ Bootle” bracket and 
lantern is seen in fig. 3. In figs. 4 and 6, as will be easily observed, 
are some fine спира from the wooden fittings section. The 
“Ludlow” three-light electrolier, cast and chased, is shown in 
fig. 5, and in fig. 7 there ie illustrated the “Tidworth " open top 
electrolier, which is of & dull gold colour, with cast and chased 
metal work and a silk flounce. Fig. 9 represents a polished brass 
two-light bracket, the Gillingham.” 

А new feature for dressing table mirror lighting is an adjustable 
fitting, the arm of which by means of a sliding arrange- 
ment can be placed at any desired height, the arm being slso 
lengthened or shortened, as may be required, by a screw. А 
small but very useful device is the ward hand lamp, shown in 
fig. 11. We understand that, in addition to the 16-0.P. Robertson 
lamp for general use in this device, one of smaller power is fixed in 
the handle for use at night time, so that patients may not be 
needlessly disturbed. The handle is of wood with asbestos lining, 
and there is a resistance in the handle in circuit with the illuminat- 
ing lamp. The patent oval-link chain shown in fig. 10 is 
employed for many G. E. O. fittings, and it effectually hides the 
cord in a very simple manner. A new patent cord shortener 


appears in fig. 12. . 
e have only space to refer to one more speciality shown ín this 
excellent catalogue—the “ M.I.P." patent reflectors for shop cornice 


and picture lighting. These reflectors are made in 12-in. sections, 


which are interchangeable with each other, and can thus be coupled 
together for any reasonable length, making a continuous reflector. 
No wiring is needed, as the lamps, which can be of ordinary stock 
types, are attached to insulated rods carrying the current. These 
toda terminate in plugs and sockets. We show two of tbe sections 
coupled up, on page 814. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Ashton - under - Lyne.—May 23rd. Six single-deck 
tramcars. See Official Notices" May 6th. 
Bangour Village—May 27th. Edinburgh District 
Luaacy ii Board twantel offers! (for (boilers, (engines land), dynansos, 


7 


economisers, cranes, battery, switchboard, cables. Electrical 
engineers, Mesers. Buchan and Hogarth, 16, Rutland Square, 
Edinburgh. Architect, Mr. H. J. Blanc, 25, Rutland Square, 


| Edinburgh. | 
Bracebridge Asylum.—June 7th. Fire alarms, tele- 


phones, bells, and tell-tale clocks, for this Asylum. See “ Official 
Notices ” to-day. | 


Brecon and Radnor Asylum.—June 7th. Wiring 
and motors for the new farm buildings, also fire alarm installation 
at the Aslyum. See “ Official Notices” to-day. 


Bristol.—The City electrical engineer is inviting tenders 
for single-phase alternating-current transformers and three-phase to 


direct-current motor-generators. 


Burslem.—May 30th. The Corporation invites tenders 
for wiring the Town Hall, Markets, &c., also for house service fuses 
and meters. Mr. Ashton Bremner, borough electrical engineer. 


Clydebank.—May 22nd. Electric arc light installation 
for tbe Outer Basin of Clydebank Dock. Mr. Geo. H. Baxter, 


mechanical engineer, Clyde Navigation, 16, Robertson Street, 


Glasgow. 


Croydon.—Three direct-coupled single-phase motot- 
driven centrifugal pumping sets for the Corporation Bewerage 
Works. See Official Notices" to-day. 


^d -Darlington.—May 23rd. Two storage batteries for the 


electricity works. See “Official Notices” May 12th. 


Dartford.—May 24th. Lancashire boiler, piping, one 
200 KW. steam dynamo, traction battery and 
main switchboards, &c., for the U.D.O. light railways. Bee '' Official 
Notices” May 5th. | 


Dablin.—May 30th. The Oleansing Committee wante 
tenders for tank wagons, covered tipping wagons, &., for conveying 


 eity refuse over the tramway routes. City engineer, Mr. Spencer 


works. 


Harty, City Hall. 


Edinburgh.—May 80th. Switchboard panel extension 
for McDonald Road station. See “ Official Notices” May 12th. 


Edinbargh.— June 6th. Steam and exhaust pipe-work 
for the McDonald Road electricity station. See “Official Notices 
to-day. . 


Glasgow.—May 22nd. Electric light installation for the 
Parkhead District Library. Specifications from Mr. J. В. Rhind, 
67, Hope Street, Glasgow. 


Islington.—May 24th. Coal bunkers for the electricity 
“ Official Notices” May 5th. 


Keighley.—May 20th. Superheaters. See Official 
Notices " May 5th. 


Kettering.—May 29th. Nernst lamps, posts, &c., for 
street lighting. See Official Notices” May 5th. 


Llandudno.—May 22nd. Switchboard extensions, also 
two balancing sets for the U.D.O. See Official Notices" May 12th. 


Melbourne.—July 14th. Aro lamps, poles, brackets, 
&c., for street lighting for the Council. Bee “ Official Notices ” 
May 12th. х 


Partick,—June 6th. Water- tube boiler, switchboard 
extensions, coal conveyor, bunkers, feeder cable, &c. See “ Official 
Notices ” to-day. © | | 

Radcliffe.—May 30th. One 250-kw. steam dynamo for 
electricity works extensions. See '' Official Notices " to-day. 


Spain.—June 4th. The Spanish Ministry of Posts and 


raphs in Madrid is inviting tenders, until June 4th, for the 


supply of :50 tons of galvanised iron telegraph wire, 4 mm. diameter 
and 5 tons of bronze wire, 3 mm. diameter. Particulars may be 
obtained from, and tenders are to be sent to, La Direccion General 
de Correos y Telegraphos, Carretas, 3, Madrid. 


St. Paneras.—May 28rd. Arc lamp carbons for one 
year. See “Official Notices” May 12th. . 


Sunderland, — May 24th. Tramway stores. See 
" Official Notices May 5th, | 

Swansea.—June 5th. Two motor-alternators foi the 
Corporation, бее “Oficial Notídes " to-day, 
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CLOSED. 


Bolton.—The Electricity Committee has accepted the 


tender of Messre. Musgrave & Sons, of Bolton, for ће PE of 
condensing plant. 


Burslem.— The T.C. has accepted the tender of the 
Glasgow Patents Co, Ltd., for the supply of a water softener to 
the electric lighting works, at £362. 


Bury.—Mesers. Ashworth & Parker, of Bury, have 
secured the order for the generating plant for the electric light 
installation at the new Workhouse Hospital. 


Cumberland.—The West Cumberland Power and Tram- 
way Oo., Ltd., has accepted the tender of Messrs. R. W. Alpine 
and Sons, of Glasgow, for constructing the permanent way of the 
West Cumberland Tramways, and that of the Brush Electrical 
Engineering Oo., Ltd., for the machinery. 


Glasgow.—The Electricity Committee has recom- 
mended to the T.O. for acceptance the following offers in oon- 
nection with Port Dundas and Pollockshaws Road Nations : :— 


Babcock & Wilcox, Ltd., coal and ash conveyors, £5,181. 
British Electric Plant Co. Ltd., Alloa, teed-pumps, motors and accessories, 


£920 bs. 
Mirrlees- Watson Co., Ltd., condensing plant, £1,250. 
British Westinghouse Co., Ltd., motor- generators, £5,610. 
Messrs. Ferranti, Ltd., switchboard, £851. 


The General Electric Oo, Ltd., has secured the contract for 


supplying the Corporation Oleansing Department with carbons for 
one year. 


The Electricity Committee ef the Corporation has recom- 
mended for acceptance the following offers for stores for a period 
of one year:— 


Messrs. W. T. Glover & Co., Ltd., for high-tenslon cable; Callender's Cable 
and Construction Co., Ltd., for low- tension cable; Messrs. W. T. Glover & Co. » 
Ltd., for india- rubber- covered conductors, cables ‘and wires; ; Messrs. Ferranti, 
Ltd., for meters; Messrs. Chamberlain & Hookham, Ltd., for meters; Messrs. 
Crompton & Co., Lid., for carbons; the Sloan Electrical Co., Ltd., for oarbons ; 
the Scottish Wood Haskinising Co., Ltd., for wooden troughing ; ; the Falkirk 
Iron Co. and the Alloa Iron Co,, for ‘cast-iron boxes in sections. 


The whole of these offers, with the exception of those for the 
supply of meters, are, so far as regards the offerers who complied 
with the respective specifications, in each case the lowest. 


Govan.— The following is a list of the successful tenderers 
for electricity ong a stores for the current year. There were 
257 tenders sent 


1. Engine and cylinder oil . 
Red & White Lead & graphite .. m 
Packing & gauge glasses 
Sponge cloths, white & coloured 
waste,. ee ee eo 


John Macqueen & Co., Glasgow. 
Ferguson & Timpson 


.. James Duncan, Govan. 
. Cables.. : T oe „ Brit. Ins. & Helsby Cables, Ltd. 


2 
8. Cable acoessories .. А 
4. Bitumen and compound . Craig Bharp, Lid., Glasgow. 
b including 25 i 
Ferranti, Ltd., Hollinwood. 


А мен up to ап 

. Chamberlain & Hookham, Birmingham, 
Keighley Electrical Eng. Co., Keig ley. 
7. Wrought iron tubes and fittings D. Richmond & Co., Govan, 
8. Cast-iron pipes са oe David King & Co., Glasgow. 
9 
0 


peres 
All a sizes over 25 amperes 
6. Fuse boxes .. 


. Cement А is T Scott & Rae, Glasgow, 
. Brushes ve ee .. W. Morier, Govan, 
All other items. .. P. & W. M'Lellan, Ltd., Glasgow, 
11, Paints and linseed oil .. Jas. Storer & Co., Glasgow. 
All other item eo . Jas. Duncan, Govan. 
12. Timber "s өэ oe ee Robinson, Dunn & Co., Partick. 
18. Carbons oe T Tm .. Crompton & Co., Ltd., London. 
14. Coal ., єє ө .. John Kennedy & Bons, Glasgow. 
15. Joint boxes és „э .. Not yet settled. 
16. Motors 1, 2 and 8 N. r. .. British Thomson-Houston Co., Rugby. 
All other sizes T .. Lancashire Dy. & Motor Co., Manchester. 
Reyrolle & Co., Hebburn-on- "Tyne. 
17. Motor starters (contract divided) Monté- Callow, London. 
Brook, Hirst & Co., Chester. 
. Berry, Bkinner & Co., London. 


Hammersmith.—The B.C. has received the following 


D.P. switches ee 


tenders :— 
For Sv5.SrATION SWITCU-GEAB. 
Ferranti, Ltd. (accepted) .. . ee ee ee £609 
Brush Electrical Eng каны Со. T TA PEN 590 
Crompton & Co. ee oe ee we 989 
Cowans, Ltd. ee ee eo ee ee ee oe 1,004 1 
General Electric Co. 1,114 


British Thomson- Houston Co. (accepted for equip- 


олло oOooo 


ment for one sub- апо at £190) .. 1,897 
Reyrolle & Co. T" T T vs . . 1,728 
Biemens Bros. & Co. ss we ois © 1 0 .. 1,957 
Richardsons, Westgarth — .. T yx as . 8,619 


For Main SWITCH-GEAR, 

British Thomson-Houston Co. (accepted, at £506), single- нашу £508, two- 
phase, £571. 

Ferranti, Ltd. £518, £618. 

Cowans, 'Ltà., £637 108., 4684 158. 

Siemenr Bros. & Co., £781, 4768. 

British Westinghouse Co., 480. £905 108. 

Brush Electrical Engineering Co., £1,006, no quotation for two-phase. 

Richardsons, Westgarth, £1,105, £1, 355. 


For annual supplies of commutator brushes there were 11 
tenders. Those of Mr. C. R Heap and Messrs. Le Carbone (the 
latter for Boudreaux patent brushes) were accepted. 


Leith.— Messrs. S. Dixon & Son, Ltd., have been ordered 


to lay down six sets of Turner's automatic point controllers for the 
Corporation tramway system. 


London.—The London County Council has received the 
following tenders for the road-work and paving works in connection 
with the construction of a short length of tramways in Archway 
= Highgate :— 


Tramway Paving works of 
construction. street widening. Total. 

Dick, Kerr & Co., Ltd. (геси 

mended) . .. £4,687 15 9 £1,010 8 6 £5,598 4 2 
D. R. Pateraon, London . s 607 14 2 1,086 11 9 5844 511 
John Mowlem & Co., Ltd. .. 4,920 2 4 1,0075 8 7 5,955 10 11 
Wm. Griffiths & Co., Lid. "i 4,951 18 8 1,094 5 10 5,968 19 6 
R. W. Blackwell & Co., Ltd. 6,087 15 R 1,104 18 6 6,142 14 3 
Muirhead, Greig & Matthews .. 5,074 14 0 1,082 1 7 6,156 15 7 


The offer of the Metropolitan Electric Tramways, Ltd., is to be 
accepted for the overhead electrical equipment of the above short 
lines, at a cost not exceeding £600. 


Metropolitan Asylums Board.—The Board received 
the following tenders on Saturday for the installation of electric 
light, telephones and fire alarms at the Southern Hospital :— 


Buchanan & Curwen (accepted) .. Уз vs .. £8,400 
Bramley & Batstone s. 5% ee es - ба 8,677 
Belshaw & Co. Vs oe we 8,944 
Alliance Electrical Co., Ltd. .. ёд ‚584 
Е. A. Glover & Co., Ltd. е T ee ° 3 9,671 
Wenham & Waters, es HE x T 10,708 
Drake & Gorbam, Ltd. ee ° + oe 10,819 
Higgins & Griffiths . Vs và v " ee 10,850 
Bergtheil & Young, Ltd. oe ee 11,600 


The estimate of the РИТЕ was s £8, 500. 

The order for renewing the electrical storage battery at the 
Northern Hospital for £295, and also to maintain same for 10 years 
at £28 per annum, has been placed with the Tudor Accumulator Oo. 


Partick.—The Electricity Committee has accepted the 
following offers for annual supplies :— 


Messrs. Doulton & Co., for troughs and covers. 

Messrs. Venner & Co., ton meters. 

Brockie-Pell Arc Lamp Со, ; for aro lamp carbons. 

British Insulated and Helsby Cables, Ltd., for fuse-boxes. 
Messra. P. & R, Fleming, for stores. 


Poplar.—The Lighting Committee has accepted the 
tender of the Whitwell Coal Oo. for the supply of 3,500 tons of 
Btockingford beans at 10s. 94. per ton to be delivered during the 
next six months. The Committee has the option of a second 
3,500 tons at the same price during the following half-year. 


Ramsgate.—The tender of Messrs. J. W. Woodhall and 


Son has been accepted for the erection of the electric power 
station at Ramsgate, at £9,655. 


Scunthorpe.—The U.D.C. on May 11th accepted the 
tender of the British Westinghouse Oo., for the supply of engines, 
dynamos, pumps, motors, cables, & >., for the Waterworks, at £7,134. 


Shoreditch.—The B.C. has received the following 
tenders for 3,800 yards 75 н.т. concentric paper-insulated lead- 
covered cable : — 

Messrs. W. T. Glover & Co., Ltd. (accepted) 

British Insulated and Helsby Cables, Ltd. .. T oe 


W. T. Henley's Telegraph Works Co., Lud. „ чы - £8, 
Siemens Bros. & Co., Ltd. ee ео ee . £8,891, 


Southampton.—The T.C. has ere the tender of 
the North-Eastern Steel Co., of Middlesbrough, for the supply of 
250 tons of tramway parts, at £5 10e. per ton, and that of Messrs. 
G. В. Turner, Ltd., tor two 10-ton coal wagons for the electricity 
department, at £138, 


Woolwich.—Mesars, Browett, Lindley & Oo., Ltd., have 
just received an order from his Majesty’ 8 Government for the 
supply of а 500-xw. steam generator, includiog one of their three- 
crank triple-expansion enclosed forced lubrication -steam engines, 
coupled to a dynamo by the British Westinghouse Оо., to be 
installed at the Royal Arsenal, Woolwich, this being an exact 
duplicate set to that supplied last October. 


FORTHCOMING EVENTS. 


To-day’s Arran ements.—At 7.90 p.m. N.E. Coast Institution of Engineers and 


bipbuilders. Closing Business Meeting. Mr, J. F. C. Snell will 
reply to discussion on Applications of Electricity to Industrial 
urposes.’’ 


Monday, May 22nd.—At 8 p.m. Society of Arts. Cantor гше by Mr. 
W. Ravenshaw on “The Uses of Electricity in Mines.“ 
| (Lecture II.) 
Tuesday, May 23rd.—At 4.80 p.m. Society of Arts. The Cape-to-Cairo Rail- 
way,” by Sir C. Н. T. Metcalfe. 
Wednesday, May 24th.— At 8 p.m. Society of Arts. “Modern Lightning Con. 
ductors," by Mr. Killingworth Hedges. 
At 7.80 p.m. I. L.. E. Students. Annual meeting. Paper to follow “On 
E.M.F. Wave Forms," by J. B. 5parks and A. Biederman. 
Thursday, May 25th.—At 8 p.m. LEE. Meeting at Society of Arts. 
'* Wireless Telegraphy Measurements," by Mr. W. Duddell and Mr. 
J. E. Taylor. 
At 5 p.m. Royal Institution. Prof. J. A. Fleming on “ Electro- 
Magnetic Waves." 
Leeds Association of Engineers' Meeting. 
Friday, May 26th.—At 5 p.m. At 92, Victoria Street, S. W. I. E. E. Annual 
General Meeting. 
Tuesday, May 30th.—At 8 p.m, Optical Convention, 1905. Opening Ceremony 


о be beld at the Northampton Institute. Closes on Séturday, 
June ard. 
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Tun following orders have been issued for next week :— 
day, May And. A" Company. Parade at Headquarters 7 p.m. for 
мо Cuicers’ Cu ^" competition. Drill Order. Blue. Projector П for 
Members of al! Companies. 7 till 9 p.m. “А” Company after Drill Parade. 
Tuesday, May 23rd.—"B” Company. Parade at Headquarters, 8 p.m., for 
"Officers' Cup" Competition, Drill Order. Blue. Medical Inspection 
for Recruits and Special Service Section, 7 p.m. Projector Drill for 
Members of all Companies from 7 till 9 p.m. “В” Company after Drill 


Parade. 
Wednesday, May 24th.—No Adjutant’s Drill. Examination "A" and "B" 
Companies for "A" Badge, 7 p.m. Projector Drill for Members of ail 


Companies, 7 ИП 9 p.m. 
Thursday, May 25tb.—" С” Company. Parade at Headquarters, 8 pmo for 

‘Officers’ Cup" Competition. Drill order. Blue. Projector ] for 
Members of all Companies from 7 til] 9 p.m. "О" Company after Drill 


P e. 
Friday, May 20th.—''D" Company. Parade at Headquarters, 7 p.m, for 
^ Officers’ пар Competition. Drill Order. Blue. Projector Drill for 
embers of Companies from 7 till 9 p.m. "D" Company after Drill 


Parade. | 
J. J. F. O'SHAUGHNESSY, Ca 
For 0. C. B. E. R. H. (V.) 


LONDON POWER BILLS. 


DECISION. 


AT Ше meeting of the Power Bills Committee, held 
yesterday (Thursday), the Chairman read the following 
decisions :—“‘The Committee has decided that the North 
Metropolitan Electric Power Supply Bill may proceed ; that 
it ія inexpedient that the Charing Cross and Strand Co.'s ВШ 
shall proceed; and that it is inexpedient that the City of 
London Electric Lighting Co.’s Bill should proceed. With 
regard to the Central Electric Supply Bill, the Committee 
has decided that it is not expedient to grant them an area of 
supply, otherwise the Bill may proceed. Of course, when I 
say proceed, everyone understands that merely means that 
we may come to clauses It does not mean that 
we shall pass any particular clause without consideration. 
With regard to the County of London Electric Supply Oo.’s 
Bill, the Committee has decided that it is inexpedient to pass 
those clauses which deal with the linking up of the gene- 
rating stations and the clauses which deal with the exten- 
Bion—otherwise the Bill may proceed. That leaves the 
Administrative County of London Bill and the Metropolitan 
Electric Supply Co.s ВШ. The Committee have these 
Bills stil under consideration. While fully alive to the 
importance of the supply of cheap power, the Committee 
have not failed to observe that the introduction of new 
power companies, not subject to statutory purchase in the 
areas already occupied by electric companies which are sub- 
ject to statutory purchase, must necessarily inflict hardship 


upon the latter, and before arriving at в decision with 


regard to these two Bills the Committee would be prepared 
to consider any reasonable suggestions for obviating that 
hardship.” 

Oonsiderable discussion followed the decision, and the Chair- 
man said be would rather hear suggestions from the parties them- 


selves than make them himself. 
Mr. Hutchinson, for the City of London Co, asked that the 


Committee would allow his Bill to proceed, so far as the powers 
were concerned, to authorise the company to supply railways and 


adjoining areas in bulk. 
The Oommittee adhered to their decision that the Bill should not 


proceed. 

Mr. Baggallay also asked, on behalf of the Charing Cross Co., 
that the clauses giving power to supply railways, and also to lay 
mains acress the Thames to connect their generating station at 
Lambeth with their district of supply might be allowed to proceed. 


рше out that the mains did at present exist. 
. Freeman said he should object to that, because, while the 


mains now existed by agreement, the company sought to legalise 


them. 
The Committee refused to allow the Bill to proceed. 


Further discussion ensued with regard to some meeting between 


the partios. 
The Chairman said he did not see that the various boards of 


directors need be formally oalled together. He felt 16 жаза matter 


Which could be left in the hands of counsel. 
Ultimately it was agreed to take the Administrative County of 


London Bill and the Metropolitan Electric Supply Co.'s Bill on 
Monday. | 


ГА 


NOTES. 


Electrical Undertakings and the Rating of 
Machinery.—Up to the present time the producers of electrical 
pd have regarded the efficiency of their plant as being a 
qu practically of interest to no one but themselves, and those 


for whom they cater. It has been brought to its present state of 
perfection only at а heavy cost, which bas been increased because 
valuable pieces of machinery with probably the greater period of 
their life still unexpired have often had to be replaced by more 
modern appliances in order to meet the exigencies of competition. 
And yet before the industry may be regarded as having attained 
ita majority a' further imposition is seriously threatened, for 
at a recent conference of the London County Council and delegates 
from the various Metropolitan Boroughs, the following resolution 


was formulated :— 
(a) Thatin the case of premises where the assessable value is enhanced by 
machinery essentially necessary to the business 


the решен of plant an | 
ed оп, and which it is intended should remain attached to the premises ao 
sed for the purposes of the business, such enhanced value, 


long as they are п 
unless already covered by the rent paid by the оссоріег, shall be taken into 


account. 

(b) That, having due regard to necessary modifications in special] cases, 
10 per cent. of the capital value of rateable machinery shall be taken as the 
average percentage for gross value. 

(c) That the maximum deduotion of one-third should not be a'l.wed as а 
matter of course, but the amount should vary between one-third ал 1 one-sixth, 
according to the proportion of machinery included in the assesamcnt. 


If effect be given to this resolution by the rating authori.ies of 
London, the rateable value of electrica] undertakings wiil be 
increased, because machinery that is now considered as b:longing to 
the occupier, and for which a certain proportion of the receipts is 
at present deducted as representing interest and trade profit on the 
Capital he has invested, will no longer be allowed, Any increase 
iu taxation, however just, is always a hardship, but when it is 
шрека in direct contravention to law, it is additionally vexatious. 

ile the question is comparatively new to users of machinery in 
London, it has agitated the minds of provincial manufacturers for 
many years; at the present time the Machinery Users’ Asso- 
ciation, which was formed for the purpose of resisting the imposition 
ofa tax upon machinery, is contesting it before the Divisional 
Courts on behalf of the manufacturers of Leeds, and the result is 
qraited with great interest. Backed by a strong committee, and 
numbering amongst its members the largest manufacturers through- 
out the country, it should have the cordial support of all sections of 
the manufacturing and industrial community, who are threatened 
with farther additional taxation by the proposals of the London 
rating authorities, and by the action of similar bodies in all parts of 


the country. 


Influence of Radium Bromide upon the Electrical 


Resistivity of Metals.—A paper on the above subject was 
resented a short time ago by B. Babat to the Académie dea Sciences, 


P 
in which the author's conclusions are as follows: - Radium bromide 


increases the resistivity of wires of bismuth, iron, steel, copper, 
platinum, brass, and German silver when it is brought nesr them. 
A certain increase in resistivity is to be noticed immediately the 
metals are exposed to the rays, úc., before they can be appreciably 
raised in temperature by direct heat from the radium. If the 
radium and the wires are left near together for a considerable time, 
the resistivity increases to an almost constant value; on removing 
them, it falls again slowly to the origina! figure. The i;^rease is 
sometimes greater than that which could be produced by th.» direct 
absorption on the part of the wires of the heat emitted by the 
radium. The author therefore holds that, as the metals absorb 
Becquerel rays, and especially 8 rays, they convert part of the 
radiant energy into heat, which, raising their temperature, increases 
their resistivity. This view is in harmony with our present notions 
respecting the 8 rays, because it is more than probable that the 
electrons of these rays, which possess much kinetic energy, should 
raise the temperature of metallic molecules when they act upon them, 
in the same fashion as the analogous cathode rays do. Metals are 
raised in temperature much less by 5 rays than by cathode rays, 
because the metals have a much lower capacity of absorption 


for 8 rays than for cathode rays, 


Nickel Electrodes for Alkaline Accumulators.— 
A German patent has been obtained by M. Roloff and H. Wehrlin 
for a method of preparing positive electrodes for alkaline accumu- 
lators composed partly of silver and partly of nickel In the 
positive electrodes of these accumulators the active material is an 
oxygen compound of nickel or of silver. The latter possess the 
greater capacity, but, owing to the higher cost of silver, nickel 
electrodes are generally preferable in practice. If the electrodes 
are made in the ordinary way of mixtures of the two metals, the 
voltage of the accumulator does not remain even approximately 
constant during ite discharge. The nickel compound is first decom- 
pone and then the silver, the pressure given by the cell being much 
ower during the seoond process. The inventors, however, have 
discovered that if anelectrode is prepared of A very intimate mixture of 
the two metallic oxides by precipitating А mixed saline aolution of 
such composition that the electrode finally contains 20 gramme-atoms 
of nickel to 1 gramme-atom of silver, an accumulator can be made of 
higher capacity than one in which the positive electrode is the 
hydroxide of simple nickel, and without the drop in potential during 
d . They have found, for example, when the usual green 
nickel hydroxide electrodes are employed, an average capacity of 
0 188 ampere-hour per 1 gramme of metal; but when the electrodes 
are composed of nickel and silver hydroxides simultaneously pre- 
cipitated in the manner indicated, the capacity has been 0'31 
ampere-hour per gramme of nickel The potential given by the 
improved electrode is stated to be the same as that of one consisting 
of nickel alone, but it remains practically constant until the accu- 
mulator is entirely discharged. The increased capacity is probably 
brought about by а catalytio action of the silver upon the nickel 
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compared with 2,392 tons in the corresponding period of last year. 


There has also been a decline in the imports of foreign electrical 


machinery into Germany, from 202 tons in the firet two months of 
1904, to 174 tons in the two months ending with February last. 


Musselburgh Magistrates and the Smoke Nuisance. 
—The local manager of the National Electric Construction Co. was 
recently charged with having, on four days in April last, tted 
black smoke to be discharged from the chimney of the Musselburgh 
Electricity Works. He pleaded not guilty. Atthe close of the 
trial the Court held that black smoke issued on the dates in 
question; that the accused had adopted the very best practical 
means for preventing smoke, and as far as possible had endeavoured 
to prevent the escape of smoke; and that they found him not 
guilty. A rider was added that, in the view of the Court, proper 
stoking would avoid any further complaints. 

The wise men of Gotham may now take a back seat. 


Motor-Boats,—The following letter has come to hand 


from the British Empire Motor Trades Alliance, 11, Red Lion Square, 
London, W.C. :— MM 


" On behalf of the British motor-boat trade, I would like you to 


make it cleár to your readers, that the disastrous results of the 
recent French motor-boat trials from Algiers to Toulon, do not prove 
conclusively that the principles of motor-boat construction are 
entirely wrong, but rather that the principle of employing builders 
of river boats to construct experimental sea boats is almost certain 
to end in disaster, more especially when they sacrifice stability to 


speed. ! 

“То prove this assertion it is only necessary to point to the 
recent voyage from London to the Shetland Islands, of the British 
built motor boat Napier Major, which ran oontinuously day and 
night through weather which the Meteorological Offloe designated 
as “а gale” without danger or accidents. 

“This is another proof of the ability of British shipbuilders to 
build their vessels for storm as well as sunshine, and the fullest 
possible credit should be given to British suocess in this direction. 

“J. B. Kma, Assistant Secretary." 


Appointments Vacant.—Switchboard attendant, &c., 


for Mansfield; electrical engineer for Rainhill County Asylum — 


(£120 and house). 


Electricity in Mines.—As we go to press, Messrs. 
Evershed & Vignoles, Ltd., informs us that! they have been in 
communication with the Home Office on the subject of the new 
rules, as far as they concern the continuous indication of insulation 
resistance. While acknowledging that the tests contemplated by 
Clause 7, Bec. 1, cannot be strictly carried out, the Home Office 
authorities have statsd that instruments made in accordance with 
Messrs. Evershed & Vignoles’ suggestions will meet their require- 
ments, 


Institation and Lecture Notes.—The report of the 
Committee of the Manchester Students’ Section of the I.E.E. 
says that the meetings and visits of the session were well 
attended, the average being for the meetings about 83, and 
for the visits about 65. The membership, when the Section 
was formed in March, 1904, was 102, but at the commence- 
ment of this session it was 244, while at the end it is 
306. The Bchwartz Premium was awarded upon tbe decision of 
the chairman of the Senior Section, to Mr. D. L. Sands for his paper 
on “ Photometric Testing;" and the Committee hss great pleasure 
in announcing that two more premiums, of two guineas and one 
guinea respectively, have been offered by Prof. Schwartz for the 
two best papers read before the Section during the Bession 1904-5. 


The Committee for the Session 1905-6, as elected by ballot on. 


March 31st, 1905, is as follows: 
Vice-Chairman.—Mr. А. E. Jepson. 


Members.— Меватв. S. F. Barclay, J. W. Campbell, C. W. Crosbie, 


C. F. Hewitt, M. Jennison, A. Maling, E.G. L Mosley, J. G. Potts, 
R. W. Willie, W. M. Winstanley, A. R. Wood, and R. О. C. Yates. 

Hon. Secretary.—M t. D. L. Sands, Highfield House, Mary Street, 
Harpurhey. 

The annual meeting of the I. E. E. (Glasgow Section) was held on 
Tueaday evening, May 5th, Mr. Robert Robertson, chairman, pre- 
siding. The new office bearers were elected as follows :—Chair- 
man, Mr. M. M. Munro; Vice-chairman, Me. Frank Newington; 
Hon. Secretary and Treasurer, Mr. E. George Tidd ; Committee, 
Messrs. W. W. Lackie, E. T. Goslin, J. K. Stothert, J. Macfeo, Bam. 
Mavor, A. W. Stewart, T. Blackwood Murray, W. Btevenson, and 
James Lowson. 

On May 22nd, at the East London Technical College, Mile 
End Road, Prof. John T. Morrie, M. I. H. E., will commence 
a special course of lectures on ‘Electrical Transmission of 
Energy with Bpecial Reference to Power Schemes." He will, on 
24th inst., commence a series of six lectures on '' Electric Lighting” 
at the same place. 

At a meeting of the Verein Deutscher Eisenhüttenleute, held at 
Düsseldorf on 14th inst., Prof. Dr. W. Borchers, of Aix-la-Chapelle, 
read a paper on “ The Present Position of the Electrical Method of 
Producing Iron and Steel.“ 
| On May 8th the Society of Arts resolved not to take any furtber 
action in regard to the proposed amalgamation with the London 
Institution. 


"T - — 


At the ота Institution on Thursday, Мау 25th, Prof. J. А. 
Fleming will deliver the first of three Tyndall lectures on ''Electro- 
magnetic Waves." The Friday evening discourse on May 26th will 
be delivered by Prof. J. W. Brühl on " The зер о? Bpeetro- 
Chemistry," aud on June 9th, by Bir William H. White, on Sub- 
marine Navigation." | 

The inaugural dinner of the Faraday House Old Students’ Associa- . 
tion was held at the Trocadero Restaurant on Friday last, May 12th, 


. Mr. C. P. Sparks, M. I. E. E., chief engineer of the Oounty of London 


Oo., presiding. Among those present were Sir Joseph Swan, 
F.R 8., Mr. John Gavey, President-elect of the Institution, Mr. 
Robert Hammond, Mr. A. P. Trotter, Dr. Mullineux Walmsley, Mr. 
Н, E. Harrison, B. So., Mr. Hugo Hirst, Oaptain Н. R. Sankey and 
Mr. G. W. Partridge, and about 90 members and friends. The 
toast of “The Association” was pro by Sir Joseph Swan, 
who recalled the state of things which existed in 1882, vis., that 
electrical engineers, as understood to-day, were non-existent. He 
said it was greatly to the credit of the founders of the Hammond 
College and the Electrical Standardising, Testing and ‘Training 
Institution that they so truly foresaw the necessity of a scientific 


training for the engineers of the future, and that in 
initiating those institutions they were pioneers of a great revolution 


and rendered the greatest possible service to the cause and progress 
of electrical engineering. The promise of the continued extension 
of the manifold uses of electricity never appeared more bright than 
at present, and it was, therefore, a singularly fitting time for the 
foundation of an association which would unite by common bond the 
students of the old Hammond Oollege and of the present Faraday 
House. Mr. Sparke, who replied to the toast, referred to the fact that 
the invention of the glow lamp by their distinguished guest, Sir 
Joseph Swan, had rendered electric lighting a commercial possi- 
bility, and the tremendous industry which had grown up in the 
last quarter of a century was largely the consequence of inven- 
tion. Mr. C. D. Taite, borough electrical engineer of Salford, 
proposed the toast of “The Electrical Btandardisiog, Testing 
and Training Institution" in а humorous speech, which was replied 
to by Mr. Robert Hammond, who referred to the extreme difficulty 
he experienced in the early eighties in getting ly trained 
electrical engineers, which compelled him to found his own oollege 
for training the men. The toast of The Guests” was proposed by 
Mr. H. E. Harrison, and replied to by Mr. John Gavey. A smoking 
concert followed, and а most enjoyable evening was spent. It is 
intended that the dinner shall be, at least, an annual affair. 

Last Monday night, at the Society of Arts, Mr. Н. W. Raven- 
shaw delivered the first of two Cantor lectures оп The Uses of 
Electricity in Mines.” He dealt first with electric winding, pro- 
ceeding later to hauling, pumping and coal-cutting. 


Oar Canals.—On May 10th a conference called by the 
Worcester Chamber of Oommerce was held at Worcester, to consider 
& proposal to form a trust to work the inland waterways in the 
Severn district. A committee was appointed to fally consider the 
matter. 


Gas.—In the Boulevard de Sebastopol, Paris, on 11th 
inst., there was a disastrous gas explosion which tore up the foot- 
way for half-s-kilometre or more, and injured 14 persons. 


The Electro-Metallurgy of Zinc.—4A limited company 
has been formed in Belgium, under the name of the Société 
Anonyme Métallurgique Procédé ge Laval, to work the De Laval 
process for the electric smelting of sinc. It is stated that the 
Bchuckert Co., of Nürnberg, is interested in the venture. 


" An Electrically-Equipped Swing Bridge.— Sydney 
harbour is now equipped with two swing bridges whose interest 
to electrical engineers lies not only in their sire, but in the fact 
that all the movements of the bridge are performed by 
electrico motors operated by one man from one point. These 
‘ridges are situate at Pyrmont and Glebe Island, are almost 
identical in build and equipment, and their size may be gauged by 
the fact that the Pyrmont bridge weighs about 900 tons, has a span 
of 223 ft., and daily carries an average of 11,825 pedestrians, 5,288 
vehicles and 7,645 head of livestock. The motors are supplied with 
500-volt direct current from the tramway system. The slewiug is 
effected by two series-wound motors with series-parallel control (one 
being of sufficient power to perform the operation if necessary), 
taking 89 н.р. maximum to open the bridge in 30 seconds, or 
15 Н.Р. maximum, if the motion is spread over 60 seconds. The 
average time taken in practice is 50 seconds. In order to 
counteract the deflection of 33 in. on the ends of the bridge when 
hanging free of the abutment piers, the ends are raised 14 in. by a 
cam motion attached to a shaft running the length of the bridge 
under each of the two main girders, and operated by a @ E. 1,000 
motor, when closing the bridge. This partial lift also prevents 
chattering of the bridge when heavy loads are passing over it. 
The operation of lifting the ends takes 15 seconds, the motion being 
stopped by an automatic circuit-breaket and solenoid brake attached 
tothe motor, and operating when the correct lift has been made. 
Each of the four gates closing the ends of the abutment piefs to 
trafic when the swing bridge is open, is operated by a slotted crank 
motion, driven by a 5-н.р. motor. Twenty-five arc lamps, some of 
which are provided with ruby glass warning-signals to mariners, 
complete the electrical equipment, which is controlled from a house 
situated above the footpath at the centre of the span. This contains 
the necessary controllers, switches, circuit-breakers and ammeters, 
and dial indicators showing the operator the position of the swing 
span and end lifts at any moment, The energy is metered by a 
Thomson integrating wattmeter, and as the result of two years’ 
working the complere cost of operation of the bridge has been 396 
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dollars at 2 cents per unit. In this time the bridge has been slewed 
12,917 times for the passage of 21,758 vessels, 98,636 operations 
being involved. Expense of attendance is а minimum, as the 
bridge is handled by one man. The design and erection of the 
bridge stands to the credit of Mr. Percy Allen, while the electrical 
ins tion was carried out by the Australian General Elec- 


trical Co. 


What is an Accident ?—The true legal meaning of the 


term “accident” has been much canvassed in cases which have 
arisen under the Workmen's Compensation Act, and the trend of 


the decisions appears to be to enlarge the meaning of the expression 
" accident arising ont of and in the course of the employment” as 


much as possible in favour of the workman. A recent cabe supplies 


authority for tbe proposition that if a workman is in feeble health, 
or is predisposed to any dangerous disorder, the employer may be 
held liable for all the consequences of an accident to such a work- 
man, although it may be shown that a healthy subject would not 
have suffered to the like extent. In the case in question а stevedore 
who was subject to epileptic fits, was overcome with faintness when 
standing, in the course of his employment, close to the open hatch- 
way of a ship. He fell into the hold and broke his leg. The 
employers were held liable, the Court of Appeal holding that they 
were bound to look at the causa prozima of the injury, which was 
the fall into the hold. In a case which was heard last year, а man 
who was “ро upon а railway fell and broke his leg. The 
injury disabled him for several months, during which the company 
paid him compensation. After he had recovered from the fracture, 
he found that he could not return to work owing to locomotor ataxia, 
which deprived him of the useof his limbs, The employersapplied 
to the Court for а review of the weekly payments, alleging that as 
the man had recovered from the injury caused by the accident, they 
were no longer liable. The medical witnesses proved that he was 
suffering from locomotor ataxia when he broke his leg; so that that 
disease would probably have disabled him at some time or other, 
but that its progress was hastened by the accident. In the light of 
this evidence, a County Court Judge held in effect that the total 
permanent disability had been caused by the accident, and that the 
employers must pay compensation on that basis. These cases show 
that employers should have regard, not only to the age, but to the 
physical capacity of the workmen whom they employ, if they wish 


to avoid the extraordinary risks to which they are exposed under 


the Act of 1897. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
‘also electric tramway and railway officials, to readers of the 

 ErmorRICAL Ravrmw posted as to their movements. 


Central Station Engineers,—\Sixty-nine applications 
were received for the position of mains superintendent to the 
Bermondsey undertaking at £170 a year. At the meeting of the 
Borough Oouncil on Tuesday the three selected candidates were 
called in and questioned. The Mayor gave his casting vote for 


Mr. L. A. Laws, who was accordingly declared elected. Mr. Laws, 
who is 44 years of age, has for the last six years and nine months 


been mains superintendent to the Lincoln Corporation. Previously 
he was chief petty officer in charge of all electrical apparatus 
on H. M. S. Majestic and Vernon. 


Mr. BERNARD Норвон, of the British Westinghouse Manu- 
facturing Co., Manchester (turbine department), bas been appointed 
shift engineer to the Great Northern Railway Oo., Holloway, 


London. 

The Lighting Committee of Brighton T.C. has recommended that 
the salary of Mr. Jouxw CunismiE, electrical engineer, shall be 
increased from £500 to £750 per annum, rising by £50 s year to 
£1,000, his engagement with the Corporation to be for six years. 


Mr. W. CurHBERT Moora, electrical engineer of East London, 
Cape Colony, has resigned on the score of ill-health. 

Mr. T. P. Pasz, the chief assistant electrical engineer to the Natal 
Government Railways, was presented by the staff of the new power 
Station, Pietermaritzburg, with & handsome case of pipes on his 
leaving the city to take up his duties in Durban. Mr.G. F.A. 
Nokman, late assistant to the Harrogate Corporation, has been 
appointed to the vacant position at Maritsburg as district electrical 
engineer. ; 

The staff at the Barking electricity works have presented a 
chronograph stop watch to Mr. R. J.J. Swan, assistant electrical 
engineer, who is leaving to take up the position of chief engineer 
at Chesham, to the Empire E.L. and Power Co. 


Mr. D. M. MacLzop, assistant borough electrical engineer at 
Poplar, has resigned, in consequence of having obtained an appoint- 
ment with the Olyde Valley Electric Supply Co. The salary of the 
Zion ага in Poplar is £200, rising by annual increments of 


General.—Our readers will be interested to learn that 
Mr. Horace ALLEN has commenced business at Central 
Chambers, 17, Cheapside, London, E.O., as а civil engineer and 
metallurgical chemist. Mr. Allen has had most exceptional 
experience, extending over many years, in connection with gas 
engines and producer plants, both large and small, and his articles 


in these columns have made him familiar to readers of the 


ExvzorsicaL Review as an authority on these and other subjects, 


especially including the utilisation of blast-furnace gases for power 
purposes. The recent developments in these directions and in 
suction gas producers have led Mr. Allen to place his extended 
designing and works’ experience at the service of consulting 
engineers, corporations and private firms who may be considering, 
or abont to consider, economical power applications of the classes 
mentioned. He has personally superintended the design, con- 
struction, erection and running of many successful installations, 
both gas and oil, and he has acquired abundant practical know- 
ledge of these subjects, which should render him of valuable assist- 
ance as an independent expert. Mr. Allen, in entering upon this 
new step, has our best wishes for his success. | 

The employés of the General Electric Co, Ltd., Glasgow, along 
with a few old friends of the firm, gathered in White & Smith's 
restaurant last Friday evening to welcome home the manager, Mr. 
Нинвү W. WABDE, who now resumes business after his recent 
serious accident. Mr. Sims presided, and an enjoyable programme 
of song and sentiment was indulged in; when Mr. Quinton Hender- 
son replied to the toast, The Visitors.” | i 

The Brighton Telephones Committee has recommended the Oor- - 
poration to increase the salary of Mr. D. J. Вавмев, from £250 to 
£300 per annum, on condition that he is responsible for, and is to 
carry out all works in connection with, the extension of the tele- 
phones undertaking. | | 

Mr. Ниввивт Laws WEBB bas recently made a trip on telephone 
matters in France and Bpain, and is leaving town this week on а 
short voyage to America, also to look into telephone progress. 
Dr. BHRLFORD BipwELL, F. R. S., is removing from Riverstone 
Lodge, Wimbledon Park Road, Southfields, Wandsworth, B.W., to 
Beechmead, Oatlands Chase, Weybridge. | 


NEW COMPANIES REGISTERED. 


Mexborough and Rawmarsh Construction Syndicate, Ltd. 
(84,588).— This company was registered on May 18th, with a capital of 
£176,000 in £1 shares, to adopt an agreement with the National Electric Con- 
straction Syndicate, Ltd., to construct, lay down, establish, fix and carry out 
all necessary cables, wires, stations, lines, accumulators, dynamos, batteries, 
engines, lamps, meters and works, and to carry on the business of railway and 
tramway proprietors, suppliers of electric light and power, electrical engineers, 
workers in metals, contractors for the supply of electrical plant, manufacturers 
of and dealers in all apparatus and things capable of being used in connection 
with the generation, distribution, supply, accumulation and employment of 
electricity, &c. The first subscribers (each with one share) are : W. B. Cownie, 
22, King's Avenue, Muswell Hill, N., chartered accountant; F. E. Stanley, 34, 
Victoria Street, 8. W., electrical engineer; R. Watson, 34, Victoria Street, S. W., 
accountant; W. C. Bishop, 8, Ulysses Road, West Hampstead, N.W., clerk; 
P. F. Lucas, 32, Upper Gloucester Place, N.W., gentleman; J. T. Jervis, Queen 
Anne's Chambers, S. W., M.I.C.E.; and W. Eacott, 29, Powell Road, Clapton, 
N.E., gentleman, No initial public issue, The number of directors is not to be 
less than three nor more than seven; the first are L. B. Schlesinger, W. Н. 
Fowler, B. Bernheim, and J. T. Jervis; qnalification, £100; remuneration, £60 
each per annum (chairman, £160). If and when the shareholders, on realisation 
of the securities which may accrue the company, shall] receive & capital profit 
exceeding a total of 20 per cent., the directors are to receive as further re- 
muneration 10 per cent. of the realised profit in excess of such realised profit. 


Registered office, 34, Victoria Street, S.W, 


Thomas Potter & Sons, Ltd. (84,541).—This company was 
registered on May 10th, with a capital of £2,000 in £1 shares, to acquire the 
business formerly carried on by H. F. Joel & Co.,and Thomas Potter & Sona, 
United, Ltd., at 48, 44 and 45, South Molton Street, London, together with the 
lease of the said premises, to adopt an agreement with G. A, Gale, and to carry 
ор the business of electrical, mechanical, and general engineers, suppliers of 
electricity for light, heat, motive power or otherwise, &c. The first subscribers 
(each with one share) are:—C, G. Procter, Weylea, Pinner Road, Harrow, 
engineer; A, H. Robinson, 10, Great Ormund Street, W., accountant; G. L. 
Garton, 4, Robertson Street, Lavender Hill, 8.W., electrical engineer; H. 
Saunders, 119, Mortimer Road, Kensal Rise, W., clerk; H. J. Potter, 161, 
Wharncliffe Gardens, St. John's Wood, N.W., art metal worker; W. C. Wood- 
mason, 89, Bedford Gardens, W., salesman; A. E. Ballinger, 104, Lubeck 
Street, Clapham Junction, S.W., clerk; and G. R. S. Chandler, 1, Cedars Road, 
Barnes, accountant, No initial public issue. The number of directors is not 
to be less than tbree, nor more than eight; the first ate О. К. В. Chandler and 


C. G. Proctor; qualification, 100 shares. Registered office, 44, South Molton 


Street, 8. W. 


Millennium, Lid. (84,577) —This company was registered on 
May 12th, with a capital of £1,000 in 5s. shares, to acquiré any inventions 
relating to portable electric lamps, absorbent storage batteries and automatic 
puncture closers for pneumatic tires, to enter into an agreement with G, H, 
Smith for the acquisition of the patents and gcodwill of the British Steam 
Traction Syndicate, Ltd., and to carry on the business of electricians, engi- 
neers, lamp manufacturers, cycle and motor manufacturers, &c. The first 
subscribers (each with one share) are :—J. Oldfield, 88, London Road, Bromley, 
Kent, gentleman; P. Ewens, б, Austin Friars, E.C., civil engineer; W. H. 
Wreford, 6, Dowgate Hill, E. C., incorporated accountant; F. Barnes, 177, 
Temple Chambers, E. C., oil merchant; P. C. Atkins, 81, Cannon Street, E. C. 
solicitor; R. A. Hudson, 16, Poultry Chambers, E. C., asbestos merchant; and 
W. Fudge, 17, Waterloo Street, Camberwell, S. E., printer. No initial public 
issue. The number of directors is not to be less than two nor more than six; 
the first are not named; qualification, £60; remuneration as fixed by the сощ: 


pany. Registered office, 16, Poultry Chambers, E.C, 


Clift Manufacturing Co., Ltd, (85,505).—This company was 
registered on May 8th, with a capital of £10,000 in £1 shares, to acquire the 
business of manufacturers of switchboards and other electrical appliances for 

and traction carried on by W. J. Fryer at Bravington Road, Harrow 


lightin 
Road, N. W. as the Clift Manufacturing Co., and to carry on the same and the | 


t 
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business o! contractors, electrical engineers, gasfitters, brase-finishers, 


founders, &0. The first subscribers (each with one share) are :—W. J. Fryer, 
Kalyis House, Maidenhead, contractor; W. Mansell, Bravington Road Works, 
Harrow Road, N.W., works manager; R. W. Fryer, Sunnyholme, Teplow, 
Buoks, traveller; J. V. Myren, xwood, Cranley Gardens, Wallington, 
accountant; F. A. Myren, 15, Alexandra Road, St. John's Wood, N.W., clerk ; 
F. J. Simpson, 27, Cromer Street, W.C., clerk; and J. P. de Veulle, 88, Arica 
Road, Brockley, clerk. No initial public issue. The number of directors is not 
to be less than three nor more than five; the subscribers are to appoint the 
first ; [pr ipii £500; remuneration as fixed by the company. 

office, 27, Chancery Lane, W.C. 


Kerry Electric Supply Co., Ltd. (2,974).—This company was 
registered in Dublin on May 15th, with a capital of 28,000 in EI shares, to 
acquire and carryon the business of generating and supplying electric light 
and energy for any purpose now carried on by the Killarney Electrio Lighting 
Co., Ltd.,“ at Killarney, Co. Kerry. The first subscribers (each with one share) 
are:—V. A. Ryan, 22, son Park, Dublin, engineer ; T. Traynor, 44, Rathdown 
Road, Dublin, gentleman; Mrs. C. Ryan, 14, Sandford Road, Dublin; В. Bell, 
Ballymote, land agent; J. B. Ryan, 22, Leeson Park, Dublin, gentleman; Migs 
M. Ryan, 2, Leeson Park, Dublin; and Miss H. Ryan, 22, Leeson Park, Dublin. 
Registered without articles of association. The first directors are V. A. Ryan, 
T, ynor and R. Bell. Registered office, Killarney, Co. Kerry, ` 


= 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


W. T. Glover & Co., Ltd., electric cable manufacturers, 
Manchester (56,124).—Iasue, on April eth, of £1,000 second mortgage deben- 
tures, part of series created March 27th, 1902, to secure £100,000, charged on 
the company's undertaking and property, present and future, inclnding uncalled 
capital, subject to £100,000 first mortgage debenture stock. No trustees. Pre- 
viously issued of same series: £99,000. A mortgage dated April 6th, 1906, to 
cover £16,100 (being as to £1,000, part thereof, an additional security to above- 
mentioned debentures), has been registered. Property cbarged : £80,000 second 
debentures (part of the said series of £100,000) issued to the Manchester and 
County Bank, Ltd., and all moneys recoverable thereunder, subject to the 
rights of the said bank. Trustee: C. Cooper, 88, Princess Street, Manchester. 


Indian Electric Supply and Traction Co., Ltd. (84,233).— 
A trust deed, dated April 20th, 1906, securing £125,000 '' struction ” deben- 
ture stook, has been registered. The company covenants, when Cawnpore 
undertaking is completed, to execute a mortgage thereof in favour of trustees 
in accordance with Indian law, with power to previously execute in England a 
charge on such undertaking, to be merged in the Indian mo e when created, 
Trustees: F. L. Harris, M.P., 4, Green Street, Park Lane, W.; and E. E. Bird, 
58, Cadogan Place, S. W. 


Sheerness and District Electric Power and Traction Co. 
Ltd. (65,749),—Iesve, on May ist, of £15,000 debentures, part of series created 
March 7th, 1905, to secure not more than half the company's issued capital 
(amount et present issued, £50,000).—Property charged : The company's elec- 
trio lighting and light railway undertaking, present and future, and its uncalled 
capital. No trustees. No previous issue of same series. 


Electric Ignition Co., Ltd., Birmingham (83 984).—A trust 
deed, dated April 10th, 1905, and a debenture of even date, securing 29,000, have 
been registered. Property charged (by debenture): The company's under- 
taking and property, present and future, including uncalled capital, but 
excluding unissued capitel. (By trust deed): Manufactory and premises known 
as the Royal Wellington Works, in Sampson Road, Birmingham, and the good- 
will of the company's business. Holder: H. Lewis, Langleigh, Olton, War- 
wickshire. Trustees: H. Lewis and J. W. Lewis, Dominion Works, Upper 
Dean Street, Birmingham, 


Ernest F. Moy, Ltd. (47,408).—This company’s annual return 
was filed on April 18th, when 6,082 ordinary and 1,470 preference shares hed 
been taken up out of a nominal capital of £10,000 in 8,500 ordinary and 1,600 

reference shares of £1 each. £1 per share has been called up and £9,552 has 
en received. Mortgages and charges: £1,270. 


Folkestone Electricity Supply Co., Ltd. (51,825) —This 


oompany's annual return was filed on April 22nd, when the entire capital of 


£100,000 in 20,000 shares of £5 each had been taken up and paid for full. . 


Mortgages and charges: 450, COO. 


Guildford Electricity Suppl Co., Ltd. (36,725).—This com- 
pany's annual return was filed on April 20th, when 7,196 preference and 2,692 
ordinary shares had been taken up out of a nominal capital of £55,000 in 26,000 
preference shares of £1 each and 6,000 ordinary shares of £5 each. £1 per 
share bas been called up on the preference and £5 per share on the ordinary 
shares, resulting in the receipt of £20,658, including £2 paid on two forfeited 
shares. Mortgages and charges: £21,000. 


City of London Electric Lighting Co., Ltd. (34,406).—This 
company’s annual return was filed on April 20th, when 40,000 preference and 
10,595 ordinary shares had been taken up ont of a nominal capital of £1,200,000 
in 40,000 preference and 80,000 ordinary shares of £10 each. £10 per share has 
been called up, resulting in the receipt of £1,105,950. Mortgages and charges : 
£800,000 (including premium on redemption, £100,000). 


Southern Electric Free Wiring Co., Ltd. (64,550).—This 
company's annual return was filed on May 8th, when 1,460 shares had been 
taken up and paid for in full out of a nominal capital of £5,000 in £1 shares. 
No mortgages and charges. 


Bromley (Kent) Electric Light and Power Co., Ltd. (54,127). 
—This company's annual return was filed on April 28th, when 14,000 shares had 
been taken up out of a nominal capital of £100,000 in 20, (00 shares of £5 each. 


£5 per share has been called up and £70,000 has been received. Mortgages and 
charges: £60,880. 


Direct Spanish Telegraph Co., Ltd. (6,732 C).—This com- 
pany's annual return was filed on April 18th, when 12,981 crdinary and 6,C00 
preference sbares had been taken ор out of a nominal capital of £95,C00 in 
13 0 ordinary end 6. O0 preference shares of £5 (ach. £5 per share has been 
called up, and #94.(25 has been received. Mortgages and charges: £80,000 44 


A cent. first mortgage debertures and £20,(00 44 record mortgage deben- 
ures, 


Okonite Co., Ltd. (69,327).—This ccmpany's annual return was 
filed on April 19th, when the entire nominel capital of 120, (00 in 82,000 pre- 
ference and 16 (С0 ordinary shares of #9 ICs. each bad been taken ор. 42 108. 
рег thare bus been сей up cn 100 ordinary and 110 preference, and £t25 has 
been received; £119,475 is considered as paid on the remainder. Mortgages 


end charges: 462,600 (of which 486,600 are in the bands of trustees fcr the 
company). 


gistered 


ELECTRICITY SUPPLY ACCOUNTS. 


Ws give herewith the returns of this com- 
The North of pany's Montrose and Brechin stations, tabulated 
Scotland Elec- in our usual form. The returns are interesting 
tric Light and as showing the progress of electric lighting in 


Power Co.8 the smaller Soottish towns, the population of 
Supply Montrose being 14,000, and that of Brechin 9,000. 
Accounts. In connection with both concerns, free wiring 


is undertaken, resulting in a profit of £35 in 
the case of the former, and a deficit of £28 in the case of the latter 
town, these amounts being added and subtracted respectively in 
the profit statement. | 


GAL. BTATEMENT FOR Yan ENDING DECEMBER 318т, 1904. 


— Montrose, Brechin. 

Total capital expended .. £87,445 481, 548 
Total energy generated in | 

units M а б 906,266 108,945 

Units sold :— 

Public lamps and contract 48,095 99,143 
Private | consumers by 

metér x és 92 101,884 51,878 
Total units sold .. os 149,479 75,016 


Equivalent c.. lamps 
connected January Ist, ° 
1904 ee es ee ee 11,670 7,859 

Equivalent. lamps con: 

nected December Bist, 


1904.. T ee ee 15,180 12.081 


( rig M 179 10. C. v. incandescents 
Number of public lamps. | $. (n 90-c.P. inoandesoentea 


2 URS 4 j-ampere Nernst 


Tota] maximum supply 


C rep ee € KW. S EW. 
apacity ynamos  .. 4 Kw. i KW. 
Load factor. a os 12:6 per cent. 10:8 per cent. 


Pricés charged— Lighting 


64. and id. u. D. s., da. 6d. and 4d. м v. s. noy 
| flat rate, and Я flat rate, and 4 


44. and 13d. al ada De а. а 
An M.D.8., An . 80 M.D.S., ап 
Power { flat rate 248. flat rate. 


| 
| Атов, 240 
| 
| 
і 


16-с.р. Ino., £1 | per 
Publio lamps .. tamp. Nernst, | 1.000 | 12s. per 1,000 hours, per 


; lamp 10-с.Р. lamp. 
i amp. Nernst, | hours 
£1 68. 
Average price obtained .. ' 8:84d. 4:484, 
Average for private light- 
ing and motors .. ss 8:8d. 4*0d. 
. Average for publio lamps 4:04. 34d. 


„ REVENUE AOCOUMT. 


Montrose. Brechín. 
Per unit. Per unit, 

Gross revenue sis . £2,698 = 4°34d. £1,559 = 5:00. 
Works and distribution costs £1,000 = 1:604. £624 = 8:08. 
Total working costs... . . £1,336 = 2°15d. £974 = 8:184. 
Gross profit А .. £1,962 = 219d. £585 = 1:874. 

| Prorit STATEMENT, 1904. 

Interest on outstanding accounts T" .. £1,695 


Balanoe, net profit site e к $us 727 
Brechin wiring account EN 505 sis 29 
Balance brought forward from 1903 ... 

» Montrose wiring account Не 


Gross profit (Montrose and Brechin)... o 


CITY NOTER. 


Globe Telegraph and Trust Co. 


Тнв meeting of this company was held on Tuesday at River Piate 
House, tbe Marquis of Tweeddale presiding. In moving the adoption 
of the report and accounts, the OHAIBMAN said that the receipts for the 
year ending the 30th ult., after deducting expenses, had amounted 
to £199,123, which sum was increased by the balance brought 
forward to £202,180. They had paid three interim dividends of 
2e. each on the ordinary shares, in addition to the fixed dividend 
on the preference shares.. The directors now recommended a 
dividend of 4s. 9d. per share, which, with the previous distributions, 
would make 58 cent. for the year on the ordinary shares. It 
was not quite so а return as that for the previous year, when 
the largest dividend since the inception of the company was paid. 
But so far as the directors could see the slight fall was only 
temporary. During the year the capital of the company had been 
increased by the issue of 250 preference shares at a premium, and a 
similar number of common shares at par, the objeot having been to 
invest the proceeds of tbe issue in the Western Telegraph Оо”. 
shares. That had been effected at remunerative prices. There had 
been certain variations in their receipts as com with those of 
the previous year, from several of the companies in which they were 
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interested. The company had s considerable holding in the Indo- 
European Co., whose dividends for somo years had been very good, 
viz., 10 per cent. Just after the close of their financial year they 
received in addition to the usual dividend a bonus of 3 per cent., 


which amounted to £3,514. That additional sum had therefore 


gone to the credit of the new year. In 3893 when he addressed 
them there was а depreciation of £273,981 in the msrket value of 
their in vestmenta. Last year an appreciation of £43,259 was 
shown, and that figure had now been raised to £472,744. There 
had, therefore, been an improvement of about £700,000 during the 
part three years. In conclusion, he said he thonght that the sbare- 
olders would agree with him that the company was in a satis- 
factory position. 
3 motion was seconded by Sir Јони Wor rn BARRY, and 
ы" business having been transacted, the proceedings termi- 


West India and Panama Telegraph Co. 


Tux directors’ for the six months ended December 31st, 
1904, states that the amount to credit of revenue is £27,136, against 
£32,400 for the corresponding half-year of 1903. The expenses 
have been £21,422, against £25,243, leaving a balance of £5,714, to 
which is added £1,839 interest on investments, and £1,583 brought 
from last account, making a total of £9,135, with which ft is pro- 

d to deal as follows: — Payment of 56. per share on account of 
arrears of dividends to December 31et, 1904, on the first pre- 
ference shares, £8,641; balance to current balf-year's account, 
£494 = £9,135. This will leave the following dividends in 
arrear :—On the first preference shares, £3,456; on the second 
preference shares, £12,606 = £16,062. 


The expenses of repairing cables during the half-year were £10,424 10s. 9d- 
against which the sum of £4,050 has been received for the charter of the com- 
pany's repairing steamer Henry Holmes. These expenses are, however, 
exclusive of a further expenditure of £8,446 10s. 2d., which has been charged to 
reserve, in respect of 40 knots of new cable used in the repair and partial 
renewal of the two cables between Jamaica and Porto Rico. The directors 
regret that, instead of the expected improvement in tbe company's traffic 
receipts, there has been a decrease during the half-year of £1,862, as compared 
with the corresponding period, and that those for the current half-year also 
show a decline. In December a contract was entered into with the Telegraph 
Construction and Maintenance Co. for the manufacture of 215 knots of cable for 
stock, which have since been delivered inthe West Indies. Owing tocontinued 
ill-health, Mr. Andrews has resigned bis seat at the board. Mr. Le Rougetel 
having terminated his connection with the International Ocean Telegraph Co., 
resigned his position as their nominee on the board of this company. The 
International Co. nominated Mr. Tom Waldemar Goulding as a director in his 
place, and he has been elected to a seat at the board. 


West African Telegraph Co. 


Tue directors’ report for the year ended December S1st, 1904, 
states that the revenue forthe period under review amounted to 
£60,915, from. which is deducted £14,995 for the ordinary expenses, 
and £9,840 for expenditure relating to maintenance of cables, 
leaving а balance of £36,080, to which is added £2,663 brought from 
the preceding year, making a total available balance of £38,743. 
The sum of £1,667 has been provided for income-tax, £25,000 has 
been transferred to general reserve fund, and an interim dividend 
of 2 per cent., absorbing £4,622, was paid on December Ist last. 
The directors recommend the payment of a final dividend of 24 per 
cent, making, with the interim distribution, 44 per cent. for the 
year, the balance of £1,676 being carried forward. The liability of 
the company to maintain certain cables on the West Coast of Africa, 
in accordance with the arrangement entered iuto with the French 
Government dated February 10th, 1902, expired in September, 1904. 


Western Telegraph Co. 


Tun meeting of this company was held on Wednesday at River 
Plate House, Sir J. Wolfe in the chair. 

In provosing the adoption of the report, the CHAIBMAN said that 
the trade and commerce of the countries of South America bad 
steadily increased, and their vast resources were being satisfactorily 
developed, and their company had participated in the progress that 
South America was making. Their meseage receipts for the half- 
year under review had amounted to £227,324, as against, for the 
corresponding period of 1903, £202,(62, showing an increase of 
£25,262, to which almost all classes of traffic had contributed. That 
satisfactory state of affairs was being continued up to the present 
time in the corrent half-year. Te general expenses in don 
showed a net increase of £177, and those at the stations a net 
decrease of £1,220. There had bsen increases amounting to 
£2,604 under the heads of salaries and wsges, expenses of training 
staff, repairs, &c.; but, on the other hand, there had been savings 
amounting to £3,824 in such matters as travelling expenses, rent, taxes, 
&c. Repairsto cables and expenses of ships showed a ret increase of 
£12,£84. Improved apparatus for cable working at the stations had 
necersitated an increased expenditure of £690. The 5 per cent. 
debentures repayable on June 30th next year һай been reduced by 
£18,000, and during the half-year a further amount of 222 000 
4 per cent. debenture stock bad been isened at а small premium. 
The capital expenditure bad been increased by £6,052, being the 
cost of new offices in Monte Video. After providing £14,065 
for interest on debenture stock, and interest on debentures and 
sinking fund and .£4,821 for income-tax, there remained a balance 


of £123,881, to which bad to be added £4,439 brought forward 
from last half-year, making а tots] of £128,270. The first and 
second interim dividends amounting to £62,379 had been paid, 
and after transferring £60,C00 to the general reserve fund and 
£2,000 to the maintenance ої ship’s reserve fund, there remained 
a balance of £3,891, which they proposed to carry forward 
to the next account. A matter which had been discussed 
by shareholders of that and other telegraph companies had 
again been brought before the directors by a highly respected 
shareholder who advised the paying of larger dividends, 
and not adding to the reserve funds from year to year more than 
the interest derived from those funds, Ashe had said at a previous 
meeting, the board were against any alteration of their usual pro- 
cedure—that was to endeavour to maintain a steady dividend and 
bonus, and rot to attempt to divide the роо up to the hilt. He. 
believed that in such an enterprize as telegraph cables it was much 
more to the true interests of their shareholders to possess a steady 
rather than a fluctuating dividend, snd to see the company grow 
strong in reserve strongth. That was the policy which they had 
pursued for many years, and which had made the shares of British 
telegraph companies—and especially those of the associated com- 
es—a sound investment. 

Sir Jous DON PENDER seconded the resolution, and the 

report was adopted. 


Callender's Cable and Construction Co. 


Tun» directors’ report for the year ending December Sist, 1904, 
shows a balance at the oredit of profit and loss for the year’s 
working of £57,066, to which is added the balance of £24,581 
brought forward, making £81,647. Interest on debenture stock 
absorbs £11,250; dividend on preference shares, £10,000; appro- 
priation for depreciation of plant and machinery, £12,167; appro- 
priation for depreciation of office furniture, £171; and after 
deducting the balance of cost of the issue of debenture stock, 
£2,778, there is an available balance of £45,282. It is proposed to 
pay a dividend on the ordinary shares at the rate of 10 per cent. 
per annum (clear of income-tax), being 103. per share, whereof 5s. 
was paid on November 1st, 1904, and 5s. will be paid on May 31st, 
1905; pay a bonus of 2s. 6d. per share on the latter date, and to 
forward to next year’s account, £28,407. The directors 

consider that the shareholders have every reason to be content with 
the result of the company’s operations, as, in spite of a considerably 
reduced volume of business, the profits have been over £4,000 in 
excess of those of last year, notwithstanding the lamentable con- 
dition of trade, and the consequent keen competition which 
prevailed during the greater part of 1904. | 

“ The stringency of the money market, and the resulting inability 
of local authorities and others to obtain capital for new works, and 
even for extensions, are matters of universal knowledge, and bave 
of necessity restricted the company's trade in all parts of the 
United Kingdom. Happily, the monetary outlook is now much 
improved, and the business offering bas lately shown a satisfactory 
increase. Prices, however, still leave much to be desired. 
Important contracts have already been secured at home and abroad 
to be carried out this year, and the factory at Erith will be kept 
busy for some time to come with the orders actually in hand. The 
company has carried out a large amoant of work in connection with 
the supply of electric power in South Wales, in the Oleveland dis- 
trict, and in Yorkshire. Practical experience has shown that the 
policy adopted two years ago in regard to the companies supply 
large areas with electricity under Parliamentary powers is а soun 
one. Further extensive orders are in course of execution for 
additional mains in these districts, and for new power mains in 
Lancashire, Derbyshire, Fife and elsewhere. Daring the past year 
а considerable extension of the compuny’s business has taken place 
abroad, especially in the East. Oadle-lay ing contracts have been 
completed, or are in progress in Bombay, Calcutta, Kandy, Penang, 
Kuala Lumpur, Singapore, and Hong Kong, whilst further orders 
are now in oourse of execution for Bangkok and the Kid те 
Docks. Contracts have also been carried out in New Zealand, at 


. Wellington and Dunedin. Oonsiderable orders have been executed 


in Mexico, and the compauy's staff is now cable laying in the 
Argentine. In conjunction with other well-known firms in the 
engineering trade, the company has taken part in the establishment 
of the British Engineering Co. of Egypt, Ltd., with the view cf 
securing satisfactory representation in that country when the time 
comes for the execution of heavy electric contracts there. The 
company is now reaping considerable advantage from the 
expenditure on plant and sppliances made at the factory during the 
past five years. 16 bas thus been possible to produce cables at a 
profit during the difficult and trying time through which the com- 
pany has passed. Notwithstanding the cost of considerable 
additional plant, after deducting the amount placed to depreciation 
for the year, the Erith Works stand in the balance-sheet at а some- 
what less sum than in 1903, The machinery, plant, and equipment 
at Erith, and on ontaide contracts have been maintained in the 
most efficient condition, the cost thereof being debited to the year's 
revenue. The directors call attention to the heavy burden upon 
the company from the local rates and taxes, the amount payable 


. baving been considerably increased during 19.4. At Erith alone, 


the sum paid amounts to £3,741 per annum, which is equal to a 
dividend of 2j per cent. on the ordinary share capital of the 
company." 

The operations of the Anchor Oable Co., Ltd., whose shares are 
held by this company and its nominees, have been considerably 
restricted during the past year, owing to the -unsatisfactory 


-position of the rubber trade, due to the unprecedented advance in 
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the cost of raw materiale, with no corresponding increase in selling 


prices. The policy of the Anchor Co. has therefore been a waiting 

one, but the plant and machinery at Leigh have in the meantime 

been p into excellent order, and the trade connection has been 

considerably increased. It has been shown:by events which have 
oocurred during the past year, that the contzol of the Anchor Works 
bas already been of great advantage to the company’s business, and 
the directors are confident that it will continue to be so. As 
anticipated at the time of purchase, the clearing ap of the contracts 
undertaken by the old management has been attended with heavy 
expenditure. А sum has been set aside out of the company’s profite 
towards meeting the loss thus caused, which will be dealt with when 
the Anchor Co. is finally incorporated with this company. A further 
issue of debenture stock amounting to £100,000 was made during 
the past year, and was readily accepted by the investing public. 
The cost of this issue is charged in the balance-sheet. The directors 
t to announce the death оѓ Lieut.-Col. Elliot, which took place 


regre 
in July, 1904. He had been a member of the board of directors 


since the formation of the company. The vacancy thus caused 
и filled by the election of Bir J. Fortescue Flannery, 
9 е LJ 


Brisbane Electric Tramways Investments Co, 


Tun report for 1904 states that the dividends on the shares 
eld by this company amount to £43,970; there was also brought 
orward from previous year, £5,673. After paying debenture interest 

and preference dividend, the directors propose to transfer to reserve 

fund (bringing it up to £14,216) £56,000; to accidents insurance 
fund, £500 ; to pay the balance dividend on the preference shares, 
making up the full dividend at the rate of 5 per cent. per annum, 
catrying forward £2,719. Notwithstanding the opening of the 
Toowong extension and the increased car-mileage гип, the gross 


earnings for 1904 remain practically the same as in 1903. This 


compsratively disappointing result is due to the consequences of the 
protracted drought of recent years the recovery from which is 
necessarily slow. Notwithstanding the increased mileage in 1904, 
the total expenditure was actually slightly less than in 1903. The 
working of the tramways for the year resulted in a net profit of 
£47,186, to which must be added the amount brought forward from 
1903, £2,722, leaving a balance of profit available of £49,908. This 
has been а d by the tramways company as follows :--In 
placing to credit оѓ а fund for renewals (bringing it up to £9,000), 
£3,000, in payment of dividends on shares, £44,000, carrying forward 
to next account £2,908. 


County of London Electric Supply Co.—The amount 
of electricity sold in the company’s London districts during the 
quarter ended March 3186 is estimated to realise about £41,895, 
which compares with £37,025 for the corresponding period of 
last year. 


Castner-Kellner Alkali Co.—The report to March 31st 
states tbat the net profit, after the usual expenditure in keeping up 


the works, plant, and machinery to the highest state of efficiency 


throughout the year, was £52,358, making, with the amount brought 
forward, £64,155. After deducting debenture interest, the directors 
recommend that £15,000 be appropriated to d ion reserve, 
increasing that account to £85,000; that s further sum of £8,204 be 
written off plant, patents, and suspense accounts, and that a divi- 
dend at the rate of 4 per cent. be paid for the year ended March 
91st, amounting to £18,000, leaving £12,798 to be carried forward. 


Stock Exchange Notices.—4À pplications have been made 
to the Committee to allow the following securities to be quoted in 
the Official List :— 

"Baker Street and Waterloo Railway Co.— £500,000 4 per cent. debenture 
8tock, in lieu of the Speyer Brothers’ «crip certifioutes now quoted. 
British Electric Traction Co., Ltd.— Further issue of £418,053 b per cent. per- 
petual debenture stock; and £158,628 44 per cent. second debenture stock. 
Consolidated Electrical Co., Ltd.--110,000 ordinary shares of £1 cach, fully 


id. 
P COURS of London Electric Supply Co., Ltd.— £260,000 4$ per cent. second 


ture stock, in licuof the provisional certificates now quoted, together with 
abe issue of £100,000 44 per cent. second debenture stock, 
Rosario Electric Co., Ltd.—12,000 6 per cent. cumulative preference shares of 


£5 each, fully paid. | 
The Committee have ordered the undermentioned szcurities to 
be quoted in the Official List :— 


' Charing Cross, West End, and City Electricity Supply Co., Ltd.— Further 


issue of £70,000 4 per cent. debenture stock. 


Submarine Cables Trust Co.— The meeting of this 
company was held on Tuesday at Electra House, the Marquis of 
Tweeddale presiding. After briefly referring to the business of 
the year, which showed а decrease of £269 as compared with 1903, 
due to reduced dividends on their Anglo-American Telegraph 
shares, he moved the adoption of the report. Sir J. Denison Pender 
seconded, and it was carried. 


Ferranti, Ltd.—This company's statutory meeting is to 
be held on May 26th at Winchester House. The report shows that 
112,911 shares have been allotted under the scheme of arrangement 
between the old company and its creditors and contributors, and for 
the remaining seven preference shares £1 each has been paid in 
cash. The preliminary expenses are estimated at £1,357, 


em ^ 


STOCKS AND SHARES. 


Wednesday Evening, 
UxTrt something decisive happens in the Far East, it sem 
tolerably certain that the Stock Exchange markets will not awake 
into business activity. There is, of course, s certain amount going 
on, but the volume of trade has perceptibly dwindled. Invia 
are rather shunning the markets, although recent new inne lam 
gone as well as could have been expected. There isa general ter- 
dency to await the course of events before taking up fresh Вой 


Exchange interests. 


Underwriters of the Bruce Peebles Preference issue considered 
themselves fortunate at being left with a little ander 40 per cent 
of their liabilities. The prospectus appeared at an zun 
moment, and the existing shares were quoted at a very trig 
premium, so that the public applications can only be regarded u 
good. The new shares have changed hands this week ab J discomt. 
A new London County issue is said to be imminent, the mony 
being required in connection with the Conncil's decision to pm- 
chase the North Metropolitan Tramways. 

Marked attention has been drawn to City and South Lonke 
Railway Ordinary stock, the price of which dropped on Monday to 
99, and recovered this afternoon to 41. Financial guides are 
attributing the weakness to the reduction of fares caused by ths 
tramway competition. This may, of course, have something to do 
with it, but the direct cause is a slight pressure to sell by te 
syndicate which took over the large line of Ordinary stock not 
very long ago. Anda selling order in £10,000 is quite enough to 
put down the price a point or two, especially if it be thought tht 
there may be another similar sum to come out after the first hu 
been digested. Metropolitan Oonsolidated is duller at 93], bat 
Districts keep near 33, although the new holiday arrangement fcr 
the men do not meet with the unqualified approval of the staf. At 
bj Great Northern and City Preferred А” shares are down } 
Underground Railways profit-sharing notes are 101}, which is a 
point better. 

Another 5s. fall brought London United Tramways Preference to 
their par value of 10, and the Debsnture stock is being negotiated 
about 1003. Anglo-Argentine Trams stiffened to 88, and there bu 
been a slight rise in Barcelona Preference to 10; the Ordinary ue 
114. City of Buenos Ayres Tramways are quoted at 6H, and the 
4 per cent. Debenture stock is being bought at 102, which sems 
to be quite high enough for it. Dublins are 14, but the Preference 
fell à to 15}, and British Electric Tractions are j easier st fl. 
The dividend declaration is dme next month. Westinghouse 
Preference do not move from 3. 

Of the Ordinary shares in the Electricity Supply list only 
Chelseas have altered this week, with a fall of } to 6}, Charing 
Cross and City Preferences are 3 lower at 415, and Edmonds! 
Preference lost a similar fraction at 63. Otherwise the fluctuation 
are confined to three small rises in the Debenture stocks of the 
County of London and the City of London Companies. 
Telegraph descriptions are languid, in common with investment 
securities generally. The Anglo-American speculative counten 
have moved within narrow margins; the Deferred stock is j p 
158, while the “B” fell 3 to 106. There has been a small inqui 
for Amazon Debentures, raising the price a couple of pointe to 16). 
On the other hand, Eastern Extensions lost j at 14}, and West 
India and Panama Preferences continue flat, the Seconds being 15 
lower at 73, and the Firsts no better than 8. The divide) 
declaration is considered disappointing. Great Northern ud 
Copenhagens receded to 343, a nominal fall of 30& Actually, 


the market has been duller than the official price fora week or W. 


Submarine Cables Trust hardened to 1243 upon United Bis 
buying, and Globes remain firm. 

In the Telephone section movements are smali and irregolat. 
National Preferred is better at 109, but the Third Preeren% 
eased off ; to 54. Oriental Ordinary and Preference are both 6 
dividend, and no change has oocurred in the quotations. А fall of 
bs. makes United River Plate Telephones 7 middle, and Chili share 
have not moved from 67. Telephone Co, of Egypt 4i per e 
Debenture is called 102 to 105. 

The satisfactory report of the Callender's Co., issued on Wedner 
day, brought about no change in the Ordinary shares, but the ке 
terence scored z at 5. Henley’s are j better at 12. Edison 0 
Swan have also advanced upon the circulation of vag: tips to g 
and Brush Ordinary, marking z decline, are cc the dividend 
practically the ваше sum. Telegraph Construction gave way : 
further point at 35. Babcock & Wiloox settled down to bi, v 
Castner-K ellner shares improved а few pence upon the declaro? 
of the dividend. | 


— рс go 


= end 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


week ended 
Quotations Quotations 
May 10th. May 17th, ме, 


—— —— ——— À— —— — | ———————— — 
— с 


84,800 | African D Telegra 4% 4% 4 9 105 0 лор 100 Dow 
Direct 4 Debs. ee ee oe өө ee 100 ^ 5 л T E ee 
26,000 Атазов Telegraph or Ф Nos, 1 to 95,000 эө ee oe 10 Nil Nil Nil 21 - 23 23 ee ee 
119, 7002 Do, do. 6 % Debs., Nos. 1 to 1,950 Red, .. i2 ..| 100 Nil Nil Nil 72 — 77 74 — 79 
168,580 Anglo-American Tel ee ee ео ео ee ee ee Stock 60/6 618. © 63 = 61 59 5 61 до Ы 
8,118,210 | Do. do, do. 6% Pref. es ee ` “eer “ee: | Stock. | 8 6% % | 106 —107 1054 ~ 10° 106) 1054 
"d Do. € do. do, De "D won Сөз Bk M- T il ‘a a 1 1t 158 156g 
. Chili 1 eec ее ee 60 [IJ ee oe — Ч € 5 ee 
15,000,0008 "n i uo ee ee ee eo ee ee $100 8 $ 8 x 4 = ee Е э 2 09 ее 
1,932,856: . Do. do. Ster E00 year 4 De Stook Red, ee ео Stock 4 Jo К чер ТР 
16,000 | Особа Telegraph .. P * ia = ge 244. We. Teed 0 6% | Bw | 5%, RBi— 8j 84 — 8 fg | .. 
6,000 Do, 10% Pref. .. е m D s AM d 10 16%, 10%, 10% 15 — 16 xd 15 — 16 s M 
13,981 | Direct Spanish Telegraph, Ord. .. .. .. .. € o b 4% 4% | 4% bg 83 .. . 
6,000 Do. do. 10 Oum. Pret. ee [Y өө: eo 6 10°, 10% 10% 9% — 9 oe 
000 Do, do. 4$ Debs. ee ee x) ee ee 50 4 % 44% 44%, 101 TER 108 101 —103% ee 
86,7101 | Direct сано States Cable i64 . — rein es 9% 10 pt = 113 11} 
18,500 | Direct Wost India Cable, . Deb. within А Red, 9 "o = —A 
4,000,000 | Eastern Telegraph, Ord able, 44% Hog. nd n Kos * m0, „Stock | 1 | 1% 189 —142 189 —142 141 1303 
2,000,000 Do. Stock e д 25 -- | 100 84% 34%, : 91 — 93 91 — 98 923 91 
— . E [у са йй, | 
Australaai ee ee ч 95 a) a = * 
603,400 Do. 4 % Deb. вы ара Stock | 4% | 4% | 4% | 106 —107 105 —107 107 106 
800,000 | Bastern & South Bru Tele., 4% Mi. Db., Мов, 1 to 8,000, red. 1900 100 4% 4% 4 % 100 —102 100 —102 1 $ 
Do, do. Reg. Mort, Debs, (Mauritius Bub.) 150 6,000 35 | 4% | 4% | 15 | 99 —101 ха | 100—102 993 
180,887 Globe Telegraph and zr wu Vaes apie’ vole. C EE. из 10 Jes 167* 53 Ба, 104— 10$ 104 — 107 104 101: 
180,87 Do. do. 6 % Pref, ce wer «5. wel 48 10 6 % 6 % б‘, 141— 15 144— 15 15 147 
Great Northern Telegraph, o s 10 123% |15% | 24% 85 — 37 84 — 85 35a 313 
60,600 and Cable, 4$ % 1st Mort. Debe, within Mor 100 | 44% | 44% | 44% | 100 —102 100 —102 T 
17,000 | Indo-B Telegraph .. .. 6 56 9 € | % |1 10% |13% | 5)— 52 50 — 62 524 
72,680 | Monte Video Telephone Co., Lid, Orell... 1 8 8 2 ., 1- i 8 
1,908,988 | National ө, Pref. Stock .. .. co ef ce | 100 6 6 6 % 108 —109 1083 —1093 1091 108 
- 2,906,667 Do, o Def. Stock .. co co cf co e+ | 100 44 5 6 75 | 101 —108 101 —108 lu: d 1013 
15,000 Do, do, 6 Cum. ist Pret, ee es ee ee ee 10 6 6 6 y 1 A 184 1 = 12 1341, hd 
15,090 Do, do, TE and Pref...  .. w. s 10 6 6 6 Lig - 123 114— 12 127 
260,000 ро. do. 6 Non-cum. Brd. Pret., 1 to 200,000 ee m 5 5 6 5 % f$— 6 68 - b 543 5} 
9.000, 000 Do. do, 84 % Deb. Stock Red. ee оа Stock 84 83 EA 100 — 102 100 102 101 "e 
1,080,598 Do. do. 4 ra Deb. Stock co | 100 4 4 4 4, | 1044 -105 108) —106 1043 
179,818 | Oriental Tele phone and Eleo. Nos: 1 %0 171,604, tally pata Фа te 1 в о 84%, 649, li- 1 li- lg xd M 
19,000 | раш: and йорга Tote, Qus Det юе S 10 4% 4% 4 | opt 102 ET b. 
0 4 UAT. П 1 to oe ee { y: d — 7 0 
1¹. 880 Reuter’s oe ee oe ' % ee e "T : эө ee ee 8 6 * 5 * : 73 Zy ti Ti- . 
8,287 Cables Trust ee өе ee өө ee ео ее Cert. 6 % 6 j 6 pt 1:2 -115 $. 122 —425 ee 
i 480608 o „ aw & i 250 ec K Eo : X . 7— 7 31— it T 
6 ` | Cum. ren 08. 1 do eo A Kk? т= — t . ° 
179,047 Do, do. 62 рав. и eo ee nar ee Stock 5 % 5 9 5 y^ 107 —109 107 —109 oe 
15,600: | West African Te! eqrayh, Shares ee os 10 y ч. + 4 % 8 — 8 — 83 T 
80,008 | West Coast of America, 1 to 80,000 and 68,001 to 58,009 . 94 Nil il Nil 8— 8- 4 T T 
150,000 | West Сома ot 5 Debe., 1 to 1,500 guar, by Bras. Sub, Tei. 100 4% | 4% | 4% | 100 — 108 100 —102 
301,080 Westen Telegra: Noa. 1 0 901,080 ve. lu. ee өз 10 + | 1ч | 7% 134 — 14 184 — 14 184 184 
96.000 D» 6 % Debs. «nd series, 1908 .. өө ee | 100 5 96 5% 6 % 101 —108 101 —108 
568,880 Do, do, 4% Deb. Stock Red, .. «2 oc 100 4% | 4% | 4% | 108 06 103 —106 1043 
88,821 | West India and Panama T DB... .. .. әв >» œ 10 Nil Nil Nu #- 3 A 
84,568 Do, до, do, 6 Cum. Ist Pret, ee ee 10 7 % 7 % 6 7o - 4— ar 81, 
4,000 Do, . do до, 6 Cum. 2nd Pref, ee ee 10 Nil Nil Nil 735 – ё 7] — 7 oe 
68,0003 10, ао. do, B % Debs., Nos. 1 to 1,808 оо | 100 b 9o b 96 5% 104 —106 104 — $s oe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
40,008 | British Alumininm 1% Cum. Pref. .. "T өө T ee "T b Nil Nil Nil b — xd 5 — 6 " 
50, 000 Do. do. AG % Cum. Pref... ff.. 5 Nil Nil Nil i б 2 — 6t " T 
20,000 Do. do. 4%, Funding Certs. oe ae ae se 5 mE a + 2 — + 21— 8i ee ee 
00. O00 Do. do. 6% 1st Mort. Deb. 7698 Red, ee we .. | Stock | 5 % 6% 5% 98 —102 xd 98 —102 is ; 
183,301 | British Electric Traction Ws c «жа. c | . 10 8 * | 6% . — 9i 9 11 9i 
156,481 Do. - do Oum. Pret. . vs oe өө 10 6% 6 0 i 101— 11i 104— 11 1! н 
1,000,000: ро. ёо. 5 Perpetual Debenture Stock ee | Stook 5 5% 5 X, 12v —128 121 —123 12: 12 1 
250,000 Do. do. 2nd Deb. Stock Red. se ee oe 100 ee "IM 43% 96 — 98 xd 96 — 935 xd 971 973 
100,000 | British Insulated and Hels сезса is ew "T ee ee 6 10 &. 8 X 8 UG 59— 6 t4— 6 ae ex 
100,000 Do. do. 6 96 ee ee ee ee 6 6 o 6 % 6 © 6 T 6 Е4 — ee 
p Do, L to. g % ln Mort. Deb Red.. - ts 4" 12% 102 —1(5 102 n es T 
1Втотей, indley е oe ee ee ry) эө ee ев 1 ANI 1 = ee ee 
100981 3 © ошак CM ee "T "T ee si Nil x En Чё А ud to 10 a e 
Г LI] to ee ee ee өө Nil il Ni "T 
150,000 Do. do, Non-cam. Ook ae. ee ee ee 3 R . 6% 6 % 14— 9 lá— 2 ee PE 
195,000: Do. do. Ф Perp. Deb. Stock . T ee | Btock | 145, 43 14 X, 92 — 5 92 — 95 82 Ws 
125,000. Do. do. Perp. 3nd Deb. Stock T e» | Stock | 44% 445 43 79 — 2 79 — 82 is z: 
85,009 | Callender's Cable Construction es D" m 28 n eo 6 18 „ | 142474 | 124°, 18- p 104 — 11 ws 
48,000 А do. do. A ө» 6 5% 5% b td— Е — “i 
800.000 Do. do. do, M Ba Mort, Deb, Stock Red. e» | Btock | 44%, 435 44% 107 —109 107 —1C9 
1,968 £ Central London Railway, Ord. Stoo ee оа eo e| Block 4 4 1 91 — 98 12 — 94 eg 91 
528,596 Do. do. 4 E% Pret, Stock ee ee oe „Stock 4 4 $ 4 ‘У, 101 +108 101—1(8 1024 ; 
628,326 Do. do. ° [xj еэ ee ee ee Stock 4 4 4 Co 80 — 88 &2 — kb е 
1 880,000 | City and South London Railway  .. «2 of e Stock | В} 9389 | 28% 10 — 48 12 — 48 «0g 9 
85,000 eee Co., Boe 18 Me ,000 Reg. Debs, to 900 of 4100, à a b 24° oe 2 mS 23 2 = 21 ee 
. ort. R T 0 an 0% 7 o - 
100,000: | | бо 11,000 of 400 red. e [59 | 5% | 6% | #65-10 £5 — 100 
99,96) | Edison & Swan United Elec. Light, "А" shares, £8 paid, 1 $0 90,961 6 Nil Nil is 1— ц 1— l 18 17, 
17,189 Do. do. t A“ shares, 01—017,189 .. s 5 Nil Nil - M-— 2 2 — 24 : 
844,098] Do. do, 4 9% Deb. Stock Red. 100 4% 4% 4% &2 — 67 82 — 47 
100,000! Do. do. Ind Deb. Stock Prov. Certs, ‘all pd. 100 5%, 50 5 d7 — 92 't7 — 94 - в 
113,100 | E ectrio Constructicn 1 to TH 00 . T ee es a * 4% 5% 13 1— 1 ok 
81,800 Do. do. 1 Cum. Pret., 1 to 81, 890 se ee ee 9 1 on 7 0 ee 21— 24 24 — ec 
330,000 Do. do. 4 % Perp. 1st Mort. Deb. Stock oe oe. | 8tock| 4% 4% 4% 90 — 99 96 — 99 
95,000 Genera! Electric Co. ( ), b 96 Cum. Pref, ee ee ее Фе 10 5 b —5 ee 94— 10 9 — ЦЕ: oe oe 
200.000 Do. do. М Mort. Deb. co 05 o| Block 4% | 49, | 4% 97 — 101 97 — 101 we di 
900,000 | Henley’s (W. Т.) . 9 Ord, .. Ve ee T s b 20 + 15 K, | 16 4 il — 12 114 12 12 re 
900,00 Do. 4$ Pref, .. cei, c 6 4% 44 4a, t4-- 6j f$- t a 
45,900 Do. ort. Deb. Stock ө e. | Stock 42 44 4i 5 109 —111 102 — 111 
60,000 | India-Rubber, Gite Perche. & Telegraph Works es wc T ds 10 10 +. 10", is 16 — 17 16 — 17 168 16 
800,000! Do. do. do. 4 % 1st Mort. Deb. | 100 4% ' 4% 102—108 100 —108 y 
87,500 Liverpool Overhead Railway, Ord. .. .. .. oe . -.. 10 là. 13% {4% 82— 13 3ji.— 80, " 
10,000 |+ Do. do. Pref, £10 paid - ee T ee 10 b 509 5 91— чу ¥y— 9] E 
^ SUNT Construction and Maintenance.. 19 20 ч. | Ww [16 5 85 — 97 94 — 86 314 
150, 000 do. 4 96 Deb. Bds., Nos. 1 to 1,600 Red, 1609 100 4ч, 4% 4 9, 103 —:05 103 — 105 И 
640,000: Waterloo & City Railway, Ord. Stock EUN è | 100 Ba | Bat | 54% 91 — 93 91 — 98 


A period of nine months. f Quotations cn Liverpool Stock: Exchange, { Unless otherwise stated all sbarer аге fally paid. 9 From Manchester Shar’ I. Ist 
aaa 


Bank rate of discount 23 per oent. (March gib. 1905 
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SHARE LIST OF ELECTRICAL COMPANIES ‘rentixued).- ELECTRICITY SUPPLY COMPANIES. 


Issue, О, НАМЕ 


ans Brompton & | Kensington Electrio Light Sup. Ord. 1 to 20,000 .. | 


188,782 | Central Electric Supply 4 ds Deb. "A. CAS, 
'000 n ectric Supply =: ee iv e 
y Charing Cross and Strand Klectricit y Supply x ds 
10,000 Do do: " Gi Undertaking ” ors E 
Г] t n e LI el, * 

40,000 Do, do. 1908 t ."* * 


Do. Deb. Btock Red, hs aa” > 
44,486 iz j 
150.0001 — Electricity Supply, бей, oe е 


2 Deb. Stock Red. n 
70, City of London Electr Lighting, О: Ord. 40,001—110.506 — ..  .. 
Do. б 40,000 


0001 Cum. ° 
—— Do. Deb. „Stock, AME at По а all paid .. qul 
800, A b. Stock in” jg 

—— County of of London iconic de Lighting, Ord Y ; ne 

à "0001 do, do. 6 % Pref., 40,001—60 .. 
— Do do. Deb. Stock anxii alt cL. 

000 Do. do. 2nd Deb. Btock .. ."* se * 

a * E — Corporation, "à ang d ex e өө 

, LI о. ."* 
EN Do. do. 44880 lst Mort, Deb: Stock 
i 8 Ken and Enightsbridge Elec en 
T do, do, 2 Pa Debenture Stock ee 

80 London 1 Eleotrio Supply har Дш ow. Limited, "a im > А 
371,895 Do. do. do. 4 % 1st Mort. Deb. Btock Red 
100,000 | Metropolitan Electris Supply, 1 to 100,000... = 

16,121 Do. do. % Cum. Pret. 1— 71,106, £3 paid 

0001 Do. do. 44% 184 Mort. Deb. Stock ..  .. 
360.0001 Do. do. Mort. Deb. Stock Red 
250,000 | Midland Electric Co ration, 44 % Ist Mort. EN T $5 A 

10,852 | Not нш Ейесїтїс, Lighting Mo xe ts 
59, 496 lst Mort. "Deb, .. .* * 
40,000 | $i, diner and Pall Мор Electric Light, Ord. 

90,000 Do. do. do. 7 % Pret. 20,081 to 40,080 
160, 0003 Do. L Deb. Stock Red .. 

12,000 | Smithfield Markets Beniel Supply, Ord ö 

50,000 Do. do. ` 4% Deb. Btock or d 

65,000 | South London Electricity. а ога. A өө ee 
100,000 | South Metropolitan Electric Light and Power ‘Ord. ; ^ e 

50,000 (Late Blackheath and Greenwich ТФ Pre 
1 Dist. E.L.Co.) а ш Deb: Btock 

n | Urban Dor Supply, ra s : A» 

, | m. ee .. 
200,000 | x. 44% 1st Mort, ‘Deb. Stock Red — .. . 
110,000 W Electric Bupply, Ord, LE oe LE ."* 

98,151 Do. йо, b 96 Cum. Pret, es .* ee ee 

O: 


» Bubject to Founders Shares. 


| osing Olosing 
or 28 tor - | Quotations Quotations week ended 
| Share, ук |... May 10th May 17th May 17th, 1905. 
~ 1 | 1908 | 1908 , 1904. | Highest., Low est 
5 AY |10% 10 % 94— 10 9à— 1 - 23 y 
6 7% | 795, 179% |  Of— 10 94— 1 — os 
100 4% % | 4% | 106 —108 105 —108 . Ue. 
6 10 | вч | 8% Tà— 3h Th— Sf |- Eł 
b d» 449. | 4496 @- tg 6X 
5 49% | 44% | 44% 5 — Г 44— tà © >. 
5 fi 4% | 48% 62 1 4i- 6% BPs a 
100 4 q, % % | 105 —107 105 —107 Py Gees nor 
5 4% | бб | 85 64 — 7 64 z 
Stock | 44% | 44% | 49% 109 —111 109 —111 1105 
10 b ow 5 * 6 11 — 12 11 — 12 117, 1 
10 6 % % | 8% 199-14 199 1:2 y 
oa 5 9 5% | 5% | 198 —127 194 —158 T 
100 4490 496 | 4X 103 —105 104 —106 ‘ 
10 2 au, | 4% оў 9 8}— 9i 4 
10 6 ‹ 6% | 6% | 19 — 15 2 — 1*4 1274 b> 
55 43% | 439 | 44% | 11: —114 112 —115 4 T 
Btock 444 495 | 44% 102 —104ха 102 —104 | юй 103% 
5 a, | 7% 11— € 53— 6 : 
.. R 96 6 % 6à— 6g у = 61 655. буз 
100 44% | 44% | 44% | 107 —109 107 —109 109... | 108 
6 |10 | Ivey 12 12 — 14 12 — 18 = — 
Stock | 4 % „ | 4% | 101 —103 101 —103 80 
8 Nil Nil | 8% 9 t д“ ‘3 4 
6 6 9$ % | 6% 5 54— 5 54 эъ 
Btock | 4% 96 4% 99 —101 9! —101 
10 Tis | нч | 10% 18 — 19 18 — 19 af 18 * 
6 4% | 4395 | 44% 51 53—. 62 528 5°, 
. 44% 44% | 44% 10! —114 109 —114 22 ale 
Btock | 84% | 84% | BAG 97 — 99 97 — 99 
4495 | 44% | 44% 99 —101 99 —101 NM 993 
10 вч | 6% j|? 144— 154 144— 164 14 1411 
100 4 96 % | 4% | 100 —102 10) —102 
Б |24. 14a% | 143% 14 — 15 14 — 15 144 14 
b 7 o6 96 1 Ф 84 — 82 R} — R} 87 LJ 
100 35% 34% | 8496 98 —100 98 —100 - LE 
12 * 4 96 4 96 ?&— 3% 28— Bi I * 
* 4 % 14 | 4% e = p — ®. us á 
114 | 3% | 4% 4 ai „й 
1 Nil Nil Nil х ж E 1— li — 70 
1 Nil 7% 13% 131— 443 114— 115 là . 
100 44% | 44% | 44% | 105 —108 105 —108 Уф ; 
б | bX 5% | 5% 44 — tà 44— bà 432 
5 5 | 6% | 5% 5 — ti 5 — Б bi » 
M6: |. 44% | 104 —106 104 —-106 да 
6 |19% 133 14% 12 — 18 12 — 18 | D 
6 5% | 6% | 5% 6 — 64 6 — 63 645 


Shares not officially quoted :—Mackay Companies, ord., 401—113. Pref. 734—744. 


1 Unless otherwise stated all shares are fully paid. 
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4 I For t's 
CHEMICALS, &o. TM lee METALS, &с. (continued), Price. | Dee ~ Inc. 
a Acid, Hydrochloric e. per evt. 6j- ds $ Copper Sheet  ..  ..  .. perton £59 — |" £idec. | 
а " trio oe ee ee per cwt. 22/- ee ӯ "n Ы . . per ton £79 wey 4 El dec. | 
a e T ee per cwt, 82/- өө «б „ (Electrolytic) Bars .. рег ton £7010 . Y 
а „ Sulphuric ... .. . der ot. 5/6 өө а 90 .. рег ton £57 T 
а Amm Sal per сті, 427 T $ yn " per ton 481 ee 
a monia, Muriate (crystal per ton £88 10 өө $6 p» " H.C, Wire per lb. . 94d. m 
a oe ee per ton 7 £80 ee / Ebonite Rod ee T ee per Ib, 7 ч ee 
a B leaching pow ee .. рег ton #5 5 T 7 о Bhee sâ өө . per Ib. E .. 
а Bisulphide of Garton 50 .. per ton £16 oe n German Bilver Wire .. .. per lb. i J ee 
a Borax.. £ es es per ton £18 18 h Gutta-percha fine % v DED, 6J- to 7/- T 
a Bensole (90 ) ee ee ee per gal. 77 ee h India-rubber, Para fine ee ee per lb, 5/84 p ^ inc. 
s. » ( W. "S per gal, 6/6 s 4 > l Sh: .. per ton £5 . 
a Copper Bulphate .. ee .. рег ton £22 si „ Pig (Cleveland warrants) рег ton 64/104 2/14 ine 
a Nitrate ee es es ber ton £25 вә („ Ж acco tosize per ton £11 ee 
n White Sugar - .. рег ton £81 à €  Borap, heavy р per ton 47/6 to 50/- $ 
e ite 8 " ee ee eed xcu А 4 , Wire, galvanised No. 8 .. рег ton £9 15 е 
а y Bpirit . es r T X 
o Жаршы, Solvent (0% a i iow Gi — gal. 5/8 25 Lead, English De e. per ton £18 5 Bj- inc 
в Potassium Bichromate, in per Bd. ee Shee per ton £14 15 10/- ine, 
Potash. Canstic MB). n .. per ton £23 innit Wie M Бер, 8j. » 
а Potassium Cyanide А .. per lb. d. % g Mercury +» per bot, #776 . 
Bhellac ee ee per cwt, 1 l- | 10/- dec. 4 Mica (in original cases) small ee per lb. 6d. to l / ee 
2 Bulphate ot Magnesia [E ee per ton £4 10 ee ," " . "n medium per lb, 2/6 to 4l- ee 
a Sulphur, Sublimed 3 .. per ton #6 10 T 4 " , .. per lb. 4/6 to 8/6 ee 
2 n Recove . per ton 26 10 к р Bronze, plain castings рег Ib. 1/1 to 1/8 » 
, mp ee per ton £6 ee p T rolled bars & per Ib. 1/1 to 1/8 ee 
a olt OUS Nis 70%)  .. per ton £10 15 кн Р x „ Btrip&sheet per Ib, 1 к 
а 9%. ee ee ee per ton ee 0 Platinum . c ee ee en per ор, 82 
Sodium ase чаша, casks .. perih 9а, as e Bilicium Bronze Wire per lb. 1044. to 114d, T 
„ Cyanide "i per lb. 7d. 4 Steel, Magnet, acc'd'g to desc'p'n per ton £58 ee 
n ҮП in bars ee ee £16 to £40 ee 
METALS, &c. £185 to 
b Aluminiom Ingote, in ton lots .. per ton £180 = d Tin Blok... per ton ( рабо ]| 42 dee. 
b m re, in ton lots .. perton £168 as Wire, Nos. 1 to 16 .. per lb. 1/8 zd. dec, 
b x breed іп ton lots .. per ton £166 н р White Anti- friction Motals— 
b Babbitt’s metal ingots per ton £48 to £140 е “White Ant” brand per ton £48 to £65 
e Brass (rolled meta! 9" to 12”) basis per Ib, 73d. КА і Yarns, 2/10s Grey Cotton, on sp'ls per lo. 8а, T 
€ „„ Tube (brazed) es per Ib. d. - f| „ 6lea. Flax а .. per lb. ee i 
9 ü (solid drawn). . . per lb. , ie i „ 8 ply 10 Ibs. Russian per lb, ' ee | 
с Wire, basis. .. . per lb. 8d. is j n 10 lbe. Russian, single .. per Ib. Ps 
с Соррег Tubes (brazed) - .. per lb. 1048. (x 1 bs. Jute rove per ton £1) > 
c " „ (solid drawn) .. per lb. 1034. А Zinc, gh’t (Vieille Montagne bnd.) per ton £96 17 6 $e 
g Copper Barr (bert selected per ten 7 £1 dec. | 


rg . by Messrs. :—a 6 Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; 4 F. Wiggins & N e Frederick 


Bmith & Co 
Co., Ltd.; > Mots saute, Ltd. ; m W. T. Glover & Co., med n P, Ormiston 


Trams and Motor-’Buses.— The remarks made by the 
chairman of the Brush Electrical Eagineering Со, Ltd., at their 
recent annual meeting appear to express the view taken by 
practical traction people as to the relative spheres of usefulness of 
the electric tram and the petrol motor- bus. We bave felt that in 
the evolution of the automobile we should find а public service 
vehicle which would prove а useful auxiliary to tramways and 
light railways by acting as a feeder to tbem and as a pioneer to the 
extension of the different systems. The extent to which the one 
will overlap the other will settle itself in due course, but it is 
probable that they will be allies rather than rivals, and that in the 
hands of active traction organisations, such as those with which we 
are associated, they will together prove a means by which the 
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Rubber, G. P. and Teleg. Works Co., Ltd.; 9 James & Shakspeare; h Edward Till 4 Co.; € Bolling & Lowe j Walter H. ‘Hindley and 


& Sons; o Johnson, veter & VOLUN Ltd.; p The icu Bronze Co., Ltd 


traffic facilities of the country will be still further improved, both 
for goods and p:ssenger purposes As large makers of rolling 
stock it is necesrsry that we should be ia intimate touch with such 
developments. We have, therefore, taken occasion by the hand,’ 
and bave been already building motor-'buses possessing certain 
features of merit for practical purposes." 


Imports of Foreign Telegraph Cables.—There was 
again а noticeable increase last month in the importation of foreign 
telegraph cables and apparatus connected therewith. The returns : 
just issued show a total of £3,476, which brings up ths value for the | 
fi-à& four months of the year to £23,535 ав compared with only - 
£10,527 in the correspondiag period of 1904. 
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PARLIAMENTARY. 


EnmorBic Powrr Bruis von Lonmpox. 


Tux Earl cf Camperdown’s Committee, which is inquiring into the 
group of Bills promoted for the purpose of supplying electric 
power in bolk to London, rerumed its sittings on Tuesday, May 9th, 
when Mr. Balfour Browne, K.C., opened the case of the City of 
London Electric Lighting Co., Ltd. Не said that the Bill was one 
for conferring further powers upon the City of London Electric 
Lightieg Co., with which had been conrolidated the Bill of the 
Hast London and Lower Thames Valley Power Co., which was 
introduced into Parliament last session. On that occasion the East 
London Power Oo.’s Bill came before a committee of the House of 
Commons, and was supported by many gentlemen who had 
supported the present Bill of the Administrative County of London 
Bill, among them Mr. Merz and Mr. Falconer. The Committee, 
however, came to the conclusion that the Bill had not sufficient 
financial supp rt, and, therefore, they rejected it. 

The CHalnman: Did they give that as a reason? 

Mr. Влг>оов Browns: Well, it was upon finance that they 
asked us to address ourselves, and when we failed to satisfy them 


‘they rejected the Bill even before calling upon the opponents, and 


I admit that the finance was not very strong in that particular case. 
Continuing, learned counsel said that the Bill was again promote d 
this year, and at the same time the City of London Co., which 
was an existing comprny, and which was supplying both the City 
of London and a part of the borough of Southwark, aleo promoted 
a Bill which proposed to establish a power supply for the whole cf 
the industrial, or the eastern district, scheduled in tbe Bill of the 
Administrative County Co. Neither of those Bills proposed to go 
into the West End, but both intended to supply the eastern portion 
of London. The two companies—the East London and the City of 
London had come together—the former having parted with 
their Bill to his company. The two Bills had now been 


consolidated, and the whole scheme was in the hands of 


the City of London Co. The district they sought to 
supply with power, comprised an area of 295 sq. miles, 


‚апа in that area they proposed to do, and to do at once, what the 


Administrative County Bill proposed to do, and he thought he 
would be able to show their Lordships, that they would be able to do 


it sooner, more efficiently and more certainly than that new oom- 


pany. He had not thought it necessary to intervene much in the 
case of the Administrative County Bill, because very largely his 
case was the same as theirs, and if they had convinced their Lord- 
ships that there was a case made out for a great power supply com- 
pany, eupplying, first, the authorised undertakers, and, secondly, the 


mavufactuers, in that great district of East London, then all he would 


ba ve to ask their Lordships to do, was to decide between them as to 
which was the proper company to be entrusted with that power. 

Lord Zovucaz: Do we understand that the City of London Oo. is 
now вирг1уірв? 

Mr. BALFOUR Browse: Yes. 

Lord Zovomm: And that the East London and Lower Thames is 
now amalgamated ? N 

Mr. BALFOUR Browns: It is non-existent, because it has given up 
ive Bill entirely. 

By the CuHAIRMAN: The area of the City of London Co. was not 
precisely co-extensive with the district of the Administrative County 
Bill; the only difference was that there was a little bit in the 
Administrative Co.’s area, south of Dartford, which they did not 
touch. They had taken the London, Chatham and Dover Railway 
Co. as their boundary all the way along. Continuing, Counsel 
said that, as he had already observed, their area covered 295 square 
miles, the pieces they bad ieft out being, in their v:ew, absolutely 
unimportant, as they would never require & supply for power 
purposes. Their object was to supply authorised undertakers ard 
private persons, manufacturers and others, for power purposes. In 
order to supply power effectively and cheaply the electricity must 
be produced on a very large scale, and they also knew that 
they must have a high load factor. They were prepared 
to do everything in the district that the Administrative County 
could do. If they could supply at the low figures that they 
had said they could, the City of London Co. could supply at the same 
price—in fact, he thought he would be able to show tnat they could 
supply more cheaply than the other company. They could do it mach 
earlier, because they had works already in full operation. They 
were supplying at the present day about 10,000 H.P. of electricity 
for power purposes in their comparatively amail district. The be:t 
proof of what they could do would be found in what they had 
already dore. They had spent £1,105,950, which had been raised 
by snares, and they had borrowed £700,000 by debentures, which 
had also been spent, so that the total expenditure on their works 
at Bankside end their distributirg system was £1,805,950. Under 
the Act of 1900 trey acquired a large site at Ваг kside on the sou. h 
side of the River Thames just opposite the city, and the 
preseat works were erected there. Tnose works had a plant 
capable of prcducing 22,000 xw. Their first operations were 
in the year 1891, and at that time they adopted the »ingle- 
phase alternating current. The two works which were erected 
by the company—one in 18590 and the other in 1891—had 
been entirely scrapped, and they had concentrated upon the site at 
Bankside tne whole of their works with the view to economy in 
production. Nothing, according to the view of their engineers, was 
more remarkable than the unwillingness of people in England to 
scrap anything. They knew tbat in America they were prepared 
to scrap an) thing in order to secure efficiency, but in this country 
we recognised а vested interest in effete machinery. In their case, 


bowever, they had not done so—they had thrown over entirely and 
scrapped two complete works for the very purpose of getting per- 
feot works to supply electricity at the cheapest possible rate, at 
Bankside That was one of the advantages that a company had 
over a municipality local authorities found it almost impossible to 
scrap merely for the sake of efficiency. In 1898 they began the 
continnous current supply for the purposes of motors, and 


the demand increased rapidly. They made special efforts ` 


to develop that trade. On December 31st, 1900, they were 
supplying 1,239 кү. ; on March 8th, 1905, they were supplying 
7,981 ку. —едпа! to 10,600 нр. The site which they bad at Bank- 
side was practically an ideal ore. There was an ample supply of 
water for condensing purposes; the coal was brought by water 
alongside the works, and the works were capable of very great 
extension. In fact, the site was bought and laid out with a view to 
extensions in the future, and they thought that now was the time to 
extend. They proposed to put in at once, if the present Bill passed, 
five turbines of 5,000 xw. each, giving a total output of 25,000 xw. ; 
that was for the purpose of supplying power at long distances Thev 
had at the present time 62 boilers at the Bankeide works, only 30 
of which were used; therefore, ‘hey had in hand a surplus of 32 
boilers, and for their load of 25,000 gw they only required 25 new 


- boilers to genera's the steam. Those 25,000 Kw. could upon their 


present site, be supplied in 1906, if they got their Bill this session, 
whereas in the case of the Administrative County Co. ^ long period 
would necessarily elap:e before they. could get the land,or raisethe 
capital, so that they would be years ahead of the County Co. ia supply- 
ing for power purposes in the eastern district of London. They were 
prepared to scrap a certain amount of their prcsent works. They 
had a few old and small engines of 4,000 Kw. capacity, and upon 
their site they proposed to ercct these turbines of 5,000 xw., which 
would give a net gain of 26,000 in addition to the 25,000, so that at 
the end of 1907 they would have at Baukside 55,000 xw. installed 
aud in use. Oaly 8,000 were at present required, and, therefore, 
they would have in addition to their present supply 47,000 xw. 
ready for the use of the public. They had a generating station at 
West Ham and one at Greenwich, and if they found that the power 
required in East London required it, they would at once proceed to 
put up another station at West Ham, which would cost £1,350,000, 
which would have an output of 125,000 xw. At the present time 
the City of London Co. had one great difficulty to contend with. 
The lighting load of the City was only for a very short time in the 
day, and that. necessitated a very large plant for the purpose of 
meeting exceptional demands arising through fog. In order 
to equalise their load they had all along seen the great 
importance of having a power load, and it was with 
that view, that they adopted the continuous current. They 
ba’ a total of 11,639 consumers, and of that number 1,286 were con- 
sumers for power purposes. Ав their business bad gone ор, their 
price had gone down, and praetically all tbe ec nomy tbey had been 
able to make by getting a better load, had gone to the consumers 
in a reduction ot. price. He placed those facts before their Lord- 
ships against the case of the Administrative Oounty of London Co, 
which was simply hypothesis upon hypothesis. That company’s 
estimates had been made in the dark, whereas in the case of his com- 
pany they were speaking from actual experience ; and ho knew that 
some of the figures put forward by the Administrative County Co., 
particularly those referring to the works cost, could not be achieved 
in London. The capital cost of the present promoters would work out 
at £525 per xw. for the first portion and £74 per Kw. for the 
recond portion, or an average of £6'4. Naturally, their coat was 


very much less than that of the Administrative County Co., because 


they already had the site and the buildings, and a great part of the 
machinery. He did not, however, pretend that that was a real 
figure it was fictitious to some extent, as it necessarily must be. 
Continuing, ccunsel said he should ask their Lordships to say that 
there ought rot to be competition for the power supply, but only 
iegulati n, Ia the case of the Clyde Valley Bill there was a com- 
peting Bill—the Oaledonian Power Bill—andithe promoters of that, 
finding that their Bill was in jeopardy, asked the Committee to pass 
both. But they rejected the Caledonian Bill and passed that of the 
Clyde Valley, and he would ask their Lordships to adopt the same 
view in the present case by passing the Bill of the City of London 
Oo., and rejecting that of the Administrative County Co. They did 
not want two sets of companies doing this work, neither did they 
want competition, which, after all, was a very rough and ready way 
of making people do their duty. All that was needed for the pro- 
tection of the public could be obtained by periodical revision of 
rates. Having already spent two millions of money, he should ask 
their Lordships to say that they would be able to supply cheaper 
than the Administrative County Co., and on the question of time, 
he could beat them by two years at least. Therefore he should 
ask the Committee to give the preference to an old company 
rather than to one, which was proposed to be started 
by persons who had come frcm the north for that purpose. He 
wished it to be clearly understocd that Ee had r.o wish to compete 
with existing companies ; he thought it would be monetrous if they 
were allowed to go in and compete with an existing company ¢ uring 
the period of ita concession. They were prepared to put a clause in 
their Bill pledging themselves not to go into diatricts already 
supplied by companies, without their consent; while, however, he 
was not going to compete with companies, he was going to com- 
pete with local authorities, which һе thought was only fair, 
He believed tbat they would be able to produce electricity at such 
price as would pay municipal autborities to take power from them 
and supply it to the public at a profit. The Administrative County 
Co. had said that they would put а clause in their Bill by which 
they would undertake to supply everybody in their district at the 
maximum rate. He wished to say at once that he covld not 
make any such promise, and if the Administrative Coanty 
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Oo. put such а clause into their Bill, it would put sn end to it, for 
it was absurd for any company to make tuch а promise. 

The CHAIBMAN said he believed that the clause was to contain 
certain conditions on wbich tbe company was to be bound to supply 
at the maximum price to anybody who asked. 

Mr. FrrzGERALD, K C., who appeared for the Administrative 
County Co., said that was the case. | 

Tbe CHAIRMAN said he th.ught it would be to the interests of all 
partier, if Mr. FITZGERALD would draft a clause showing exactly 
what they proposed to do in tbe way of conditions. 

Mr. Влтғосв Browns raid that bis clienta would be prepared to 
undertake to supply everybody in the district who wanted power, 
but not at the maximum price. No company in the world was in а 
position to do better fcr its customers than they were, and if the 
Administrative County Co. were autborired to come into the district 
to-morrow, it could not be prepsred to supply within the time that 
the City of London Co. could; neither could it raise its capital as 
cheaply astbey could. His company could rai*e unlimited capital 
merely by resolutions of the shareholders, whereas a new ec mpany 
would have to go into the market to raise its capital at enormous 
cost. А 

Mr. FRANK Bax, the cbief engineer to the promoting company, 


was then called, and in reply to Mr. Hutchinson, he bore cut the 


openirg statement of counsel He said that the growth of the 
ower supply of the company from December, 1900, h«d been very 
ge, and thet growth эв still going cn. As the demand bad 
increased, во they had lowered the price. In 1903 the average 
revenue per Kw. was £5 1s. 3d., in 1904 it was £4 2s. 10d. The 
average tate charged per unit for the power sold in tbe last quarter 
of the year 1904, was 1:933d., as compared with 2:2388. for the 
corresponding quarter in 1908. Reducticns were contiousally in 
, and the average receipts for the present year up to date 
were 1°72d., and be estimated that the aversge for the whole 
of this present year would work out at about 1°4d. per unit. 
The total amount of plant which he would put down at Bankside at 
first, was five turbines, which could be put into their existing 
en;ine house. They would put down ultimately machinery 
of a capacity of 55,000 xw. He would say tbat tbe rate of progress 
in an area euch as that was very uncertain, but probably in three or 
four years’ time they would be wanting the extra 47,000 xw. The 
cost price at which power could be generated would de ths of a 
респу. In the past they had not been able to беба number of railway 
companies to take a supply from them. They had approached tie 
Great Eastern, Great Northern, and a number of other companies, 
but with increased power they would be able to meet the companies 
comfortatly. Witness here put in plane of tbe works as existing 
and as proposed to be extended. The five steam turbines would 
replace that portion of the old machinery which was obsolete. There 
was no necessity to have any additional boilers at first, as their 
present boilera could supply all the steam which was necessary. 
Witness was then taken in detail through the various tables. He 
considered that there was every reason to think that there would be 
a great increase in the demand for energy in the East End. -After 
Bankside had been worked, they would have ample time to erect 
suitable worké at West Ham. In scrapping their old plant, they 
would deal with it by their depreciation fund of £256,758. Their 
capital expenditure would be £1,000,000, and they expected to 
spend that before tbe end of the year 1907. He anticipated that 
the works cost per unit would be 208d., as against Мт. Merz's 
figure of 154d. From what he knew of the expenses at Bank- 
side, it was not possible to generate electriciiy at a less] ect 
than 2:08d. He anticipated that the average charge wculd be ‘7d. 
or less. è By the year 1907 he expected they would be able to pay a 
dividend of 6 per cent. The works at West Ham would bave an 
ultimate capacity of 125,000 kw., and the station would be erected 
in sections. 
‘= Cross-examined by Mr. Ноховатов Lrovp, K.O.: He was not 
satisfied with tbe results which had attended the canvassing for 
customers; he would bave liked to have sen more. He admitted 
that part of his company’s undertaking would be purchasable by one 
local authority in 1914, and part by ancther, in 1931. 

Mr. Lloyd suggested that the new turbines would not be so pur- 
chaseable, but Witness thought they would be. 

Mr. Lloyd pointed out that the Bill exempted from purchase any 
improvements made, bat Witness thought that the new machinery 
would be purchasable if it was necessary for the needs of the 
locality. Taken as a whole, he admitted that the charges of the 
local authorities were less than those of the companies, but he 
thought that manufacturers would be better treated by the ccm- 
panies than by the local authorities. 

Mr. Lioyp: But the object of the Bill is to bolster up the middle- 
man.— WiTExss: No, 1 don't think that is quite right. 

Further cross-examining Witness, Mr. LLovp asked bim if it was 
not a fact that those parts of the area where there was the greatest 
demand had been cut out of the Bill ?— WiTrNxas8 did not think to. 
He could not anawer questions about the financial aspect, though 
he understood that one of the directors would be called on that 
point. 

In reply to Sir RAL ER LrrrLEB, K. C., Witness said that he d id 
not know that the City was dissatisfied with tbe supply of his 
company, neither did he now that they went to the Charing 
Cross Co. 

Sir Ratera, for the City: Under this Bill you have power to take 
up the City streets for sny purpose ?— WirNESS: No, I think not. 

On Wednesday, May 10th, at the commencement of the proceedings, 
Mr. Hutchinson handed in to the Committee a clause which had 


been agreed to between the promoters and the London Electric 


Supply Corporation. The clause provided that no competition 
should take place with the company without its consent. Mr. 
Hutchinson etated that similar terms had been offered to the South 


Metropolitan Electric Light and Power Co., the Oounty of London 


Co., and the South London Co. 


Mr. BAILEY was then further cross-examined. In reply to Mr. 
FaEkRMAN, K.C., who represents a num der of borough councils, the 
Wirngss stated that it was the short tenure of the companies which 
was one reason for his not competing with them. He considered 
that the local authorities were in many cases supplying at а lower 
price than they were justified in doing, and he thooght that if the 
accounts were audited more from an engineering point of view, that 
would have to be remedied. There was no competition between 
the local authority and the companies in Bermondsey, and he took 
it that there they wonld not be able to supply at ail, owing 
to the difficulty of differentiating between the possible customers 
of the local authority and those of the company. Of covrie, it was 
anomalous. There was, be knew, nothing in the Bill to prevent 
customers who took current for power purposes using that current 
for electric lighting purposes, and as to that he would leave the 
local authorities to apply their own remedy. 

By Mr. ВАаалылу, K.O. (for the Charing Cross and Strand 
Electricity Supply Co. and the Kent Electric Power Oo.): He did 
not know anything abont an arrangement which had been settled 
with the Charing Cross Co., whereby that company was to seek for 
tbe northern area and the City and the promoters the area south of 
the Thames. Nothing had been done which was inconsistent with 
any arrangement, if arrangement there were. There bad been no 
breach of faith. So far as the Kent Co. was concerned, he was willing 
to give them the same clause. ; 

Witness was then cros-examincd by Mr. Ram (for Мевав. 
Redpath, Brown & Co.) with regard to 74 acres of land propoted 
to be taken by the promoters for tke purposes of a generating station 
at Greenwich, 

Replying to Mr. Lews Cowagp (for the L.C.C.), who suggested: 
that there was no more room for cables in the Blackwall and Millwall 
tunnels, Mr. BAILEY said tnat he could not agree to that. He thought 
that there would be room for 30 3-in. cables, if they were properly 
distributed in pipes. 

The witness was then cross-examined by Mr. Vesey Knox on 
behalf of the Borough of Southwark, by Mr. Moiton for West Ham, 
Mr. Williams for Stepney, and Mr. White for Hackney. 

Mr. Нотсніквом then briefy re-examined, and replying to 
counsel, WirNES8 said that if the company did not supply direct. 
in those arcas where there were otber companies, it would not. 
affect the consumere, because the existing companies already bad 
mains laid down. Не considered thht it was а distinct advantage to 
have the industrial area separate, for the effect of separation- would 
be to have a better load, and that would mean economy. The 
question of the economic production of current was not 1р any way 
affected by their having tbree modes of generation. Economy was 
the result of the proper burning of coal and the use of the energy 
derived from the coal by proper machinery. 

Mr. PaBSEALL, consulting electrical engineer, the designer cf 
many electrical installations, among them that of the Central 
London Railway, was then called, and said that tbe evolution of the 
power company had been а matter of great difficulty. He agreed 
with the last witness that everything depended upon the proper 
application of steam. : | 

Mr. Braithwaite, the deputy chairman of the promoting com- 
pany, then gave evidence as to the financial position of the pro- 
moters. The capital of the company was £800,000, and they had 
an ample reserve fund of £256,758. The gross revenue for 1904 
from all sources was £250,838, and it bad risen to that amount by 
gradually increasing stages from £39,662, the amount for the first 
working year, 1893. Out of the present sum of £250,L00, about 
10 per cent. wae derived from power supply. The average rate of 
dividend on the ordinary shares was 411, the rate for laat year 
having been 6 percent. The shareholders were an influential body, 
such as would be capable of finding a large amount of money 
amongst themselves, | 

Mr. FREEMAN, іп cross-examination, called witness's attention to 
an interview which he (witnees) had granted to a representative of 
the Westminster Gazette, from which interview counsel read extracts. 
It appeared that Mr. Braithwaite had, as a director of the pro- 
moting company, and chairman of the County of London Co., 
expressed the opinion of the existing companies that they oould 
supply electricity quite as well as the Administrative County of 
London promoters could. Counsel suggested to witness that the 
position which he took up in the interview with regard to the 
Administrative County Bill was exactly the position which the 
Borough Councils took with regard to bis (witness's) Bill. 

Witnzss: The local authorities and the companies combined 
could do as well as the big companies. 

On Thureday, May llth, Mr. Braithwaite having been further 
examined, the Earl of CAMPERDOWN said that before hearing 
evidence against the Bill, he would hear the case for the Charing 
Cross and Strand Co.; ара Mr. CLAUDE BAGdALLAT, K.C., counsei 
for that company, proceeded to make his opening statement, . 

He raid tuat the company for whom he appeared bad two 
generating stations, one in Lambeth, facing Somerset House on the 
River, and one at Bow. Tbe Lambcth station had a capacity of 
4,500 Kw., and the coal for that station could be brought by rail, 
river, ог Cartage. There were two trunk mains passing over the 
river from tbat station, one of 2,000 Kw. capacity passing over 
Waterloo Bridge, and one of 1,600 RW. capacity passing over 
Charing Croes Railway Bridge. Their station at Bow was 
supplied by coal from the Great Eastern Railway system, but there 
they also had the alternative of water. The Bow station had a 
total capacity of 12,000 kw., and they were at the present time 
erecting another 4,000-kw. generator, which would give them a 
capacity of 16,000 kw. The maximum demand on the Bow station 
during the past year was over 9,000 kw. The plant was all of the 
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most up-to-date chsracter, and the new plant was of the very beat 
description. In fact, he was sure that it would be difficult to find 
plant anywhere in а better position. "Their bui!dings were suitable 
for machinery of a capacity of 32,000 zw., and they bad Jand, on 
which buildings to hold plaut with a capacity of another 32,000 Kw. 
could be erected. He stated that in order to show that they were 
ready to meet any demand, they had four motor generating stations 
in the West End area. 

The OBATBMAN: They ате not generating stations? | 

Mr. BaAGGALLAY: No, my Lord, they are what are called motor 
generating and battery stations really they are transforming 
stations. | 

Continuing, CounSEL said that it was the Bow station, from which 
they would supply power in bulk. At that station they generated 
on the three-phase system, aud the current had to be converted for 
the user. They bai one of those sub-stations in St James's Park, 
under the Band Stand, for the purpose of supplying that Park. 
Aud hs might mention that there they were supplying two lamps 
which they really ought not to supply, as they were ontside their 
area. At the present time the company were supplying in the West 
End area between 420.00 aud 421,000 8-0 P. lamps, and they had 
in that area 325 miles of mains. In the City area they were supply- 
iu? between 309,000 and 310,000 8-о.р. lamps, and there they had 
265 milesof mains. The total supply in 8 c P. lamps was therefore 
730,000, and the total length of the maios 660 miles The output 
for last year was 20,000,000 units, and ор to the present time they 
had not been called upon to supply Stepney or West Ham. What 
his clienta wished to do was to extend their area of supply to the 
North-Eastern districts of London, including Chingford, Waltham- 
stow, Tottenham, Ilford and Romford. Some time ago the company 
wish to supply the Tilbury and S»uthend Railway Co, but they 
found that it could not be done, as the nearest point of any portion 
of the land of that company to the electric supply company’s area was 
14 ft. away. The only way in which it might have bsen done was 
by laying a special cable 34 miles in length, and to supply at 
another point of the area. That was one reason why the company 
wished for an extension of their area. Ia conclusion, Mr. Baggallay 
remarked that the company were in a position to supply the 
increased area at once if they obtained 16, but only with the consent 
of the Borough Councils concerned, would they supply to а manu- 
facturer direct. 

Mr. W. Frapdarr, the chairman of the company, who was then 

called, was taken in detail through the history of the company. The 
capital of the company was £3,130,000, of which sum £2,370,000 
had been i«sued at а cost of only 2:68 per cent. The balance of 
£370,000 was unissued. 
. Cross-examined : The proposed extensions at West Ham or Bow 
would be made for the purposes of the Bill, and in regard to those 
extensions they excluded the right of purchase by the local authori- 
ties. The user of the existing works would not affect the question 
of the purchase of those works by the local authorities. It was 
true that the local authorities would probably have no generating 
stations to take over from the companies at the end of the period, 
but then the company would have been assisting the local suthori- 
ties all along. 

Mr. E. W.SEABLSB, secretary to the Charing Оговв and Strand Co., 
was then called. Witness was proceeding to make a long statement 
to show th: effect of competition upon the local authorities, when the 
Chairmen of the Committee interposed, and said that the Committee 
had beard practically the same thing from witness after witness, not 
only in that Bill, bat in the previous Bille, 

Mr. TarBoT (for the Charing Cross Oo.): I should like to say that 
we were not here, my Lord. j 

Earl CampeRpown: No; but unfortunately we were. 

WITNESS toen stated, in reply to Mr. Tarsor, that his company 
was prepared to deal with the local authorities in this way. They 
would lay down mains to the stations of the local authorities upon 
the local authorities guaranteeing а sum of 52 per cent. on the 
capital value of the mains, They had also agreed that they would 
sell to the local authorities the transforming machinery necessary 
upon а bass of 4 percent. interest. 

Cross-examined by Lord Ковквт Своп,: The price which his 
company had offered to Poplar was 2d. per unit for power. 

Further cross-examined, WrTNESSG said that the average price in the 
City for lighting was now 3'05d. 

On Friday, May 12th, Mr. W. Н. PATCRELL, engineer to the com- 
pspy, was called, and said that tbe plant which the company had at 
West Ham was of such а character as would enable the company to 
supply the local authorities at а very cheap rate. The cost of 
generation was getting cheaper year by year. Ia 1903 the works 
cost of production was 51d.; in 1904 it was '47d. ; and in 1905 it 
had so far been 35d. In fact, they would be able in a few years to 
almost give their power away. There would Ъз very little distur- 
bance of the streets by the company, as they would be able to use 
the existing network of mains of the local authorities. He had not 
estimated exactly what it would cost to supply all the local 
authorities in the area which they asked for. He thought that the 
manufacturers would rise in a body” against a local authority, 
which would not take electricity at a cheap rate. If the manu- 
facturer could not get electricity, he would have to rely upon gas or 
steam, for it was power which he wanted, and not electricity quc 
electricity, except perhaps for lighting purposes. 

Cross-examined by Mr. Browne, K. C.: He thought that if the 
local authorities charged too high a price, they would have to face the 
competition of gas and oil. 

Mr. Browne: Toen you don't think that electricity is always the 
best form of power ?—It depends on circumstances; electricity is 
not a patent medicine, it will not cure everything. 

Mr. BrownE: You are a most picturesque witness. 

Mr. Lrovp, K.O., then cross-examined witness for the purpose of 
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proving that the wituesses' maximum charges were nearly double 
those of the Administrative County echeme. 

Mr. Lrovp: Does your maximum charge include the cost of 
conversion ? —No. | | 

Mr Lroyvp: Oars does. : 

Witness said that his company anticipated that they would 
arsist the local authorities to supply at bottom prices, but the 
CHareman remarked that the local authorities were not obliged to 
деа! with his company. In reply to further questions, witness said 
that the average price paid for cosl by his company during the last 


quarter was 13 5d. раг ton. 


In reply to Mr. Rroxarps, for the Walthamstow U.D.O., Mr. 
PATCHBLL ваіа that he knew nothing about Waltbamstow. 

At the conclusion of witness’s evidence, the CHAIRMAN said that 
the Committee had decided to postpone for the present the hearing 
of the opposition against the Bill. | 

Mr. Ввожнк, K.C., then opened the’ case for the Metropolitan 
Supply Co. He said that the case would take very little of his 
Lordship's time. The Bill was to confer further powers on the 
company. ‘The company supplied at the present time, the whole of 
the district of Paddington. Counsel then at some length went 
into the history of tbe taking over by the Marylebone Council of 
part of the company’s undertaking. The company, however, still 
supplied pirt of the district of Marylebone from their large station 
at Willesden. They supplied the Borouch Council in bulk, bet 
Marylebone was erecting a generating station itself, and would ia 
time. no doubt, supply itaelf all together. The company’s station 
at Willesden was too large for their purposes, and it was with а 
view of utilising that station that they bad brouzht up the present 
Bill. They wished to utilise their station and their capital in 
supplying the surrounding local authorities in bulk in their various 
areas. They aleo sought for power to supply electricity for traction 
purposes only to canal and railway companies. He emphasised the 
words for traction purposes only,” as there were no such limitations 
in the other Bille. The Westminster City Council and the London 
County Council were cpposiog the Bill, and with regard to the 
former he thought that they bad no right to be heard, for the 
dispute was of the smallest. At the present moment there was a 
small portion of the City of Westminster within their area of 
supply, and they had, of course, power to break up the streets in 
the City for the purposes of their undertaking. The City Council 
seemed to thiok they would be breaking up their streets for other 
кок» The company did.not propose to do anything of the 

iad. ў 

Tbe CBArRMAN: Do you propose to take апу part of Westminster 
which you bave not at present ? 

. Mr. Browns: No, my Lord, we do not. 

The CRAInuAN: Have you power to break up streets in any part 
of Westminster, or only in the part in which you supply? 

Mr. Browns: We have power to break up streets in any part of 
the City, but I do not think that we sball want to do anything 
further than that, as we have no area of eupply beyond Westminster. 
We will consider if an arrangement cau be come to with West- 
minster. Continuing, Counsel said that at Willesden the company 
had 16,000 Kw. ready and waiting for customers, and, in conclusion, 
he dealt with the opposition of the L.O.C., which was on the ques- 
tion of the possible breaking up of sewers and other matters, and 
asked the Committee not to allow the Locus of either the West- 
minster Council or the L.C C. | 

The CzHAIRMAN said that the Committee had decided to allow th 
locus in both cases. x ` 

Mr. Сонлснев, the general manager of the Metropolitan Electric 
Bupply Co., was then called, and gave а brief history of the com- 
pany's Acts and provisional orders. The total capital of the com- 
pany was £3,000,000 ; their sbare capital being £1,500,009. The 
total capacity of the company's generating plant was 19,200 KW., 
and iu three or four months’ time that would be increased by 
3,000 xw. Of the 19,200 Kw., 1,700 were in Marylebone, and that 
plant belonged to the Borough Council, and was worked by the 
company as the Council's agents. A further 2,000 Kw was at 
Sardinia Street, and would be taken over for the purposes of the 
new etreet improvements by the London County Council on Jane 
let next. The area which bis company proposed to supply was one 
in which they would not infringe anyone's right to supply in bulk. 
There were in the area four local authorities who had power to 
supply in bulk in their own areas. They were the Acton, Ealing, 
Harrow, and the Heston and Isleworth Councils. | 

The CmarRmaN : But I thought that you would not infringe any- 
one's right to supply in bulk ?—WrTNESS: No, my Lord, we shall 
not. 

WiTNESS said that it was not the intention of the company to 
supply current for lightirg railway stations in the extended area. 
They would supply for traction purposes only. | 

Cross-examined by the Hon. J. D. FrrzaEBarp, К.С. (for the 
Administrative County Bill promoters): They obtained their coal 
at 12а. per ton, and they obtained part of their water from the 
Metropolitan Wa:er Board. He would not admit that the lowest 
price of his company was the maximum price proposed by the 
Administrative County scheme. The works cost of 1:36d. per unit 
was the figure for last year before all their machinery was up. He 
thought tbat when he gave that figure to the Committee in March 
he said that it was for the previous year. 

Cross--xamined by М”. FRRRMAN, K.C.: He did not seek to 
supply any authorised users besides tbe railway and сапа! com- 
paniee. The company were quite willing to make it clear that they 
had no intention of supplying workshops of railway companies or 
Similar works. 

Mr. Freeman put it to witness that bis company was really 
trying to get a price for a concern which it had already sold to the 
Marylebone Council. In Marylebone itself it would be supplying 
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really in competition with the Borough Council. — Witness would 
not agree to this. | К ö 

Be-examined by Mr. Ram, K. O.: So far as the Middlesex portion 
of the scheme was concerned, it had been under consideration long 
before anything was heard of the Administrative County scheme. 
In the case of & supply, say, to tha Railway at Paddington, 
they would supply only for purposes of traction, and would not 
supply for the lighting of the station. Supply for traction would, 
of course, include the lighting of the train. 

Mr. JaRRATT, chairman of the Acton U.D.O., gave evidence as 
to his Cour.cil having laid its own distributing maine, and as to its 
taking its supply from the Metropolitan Electric Supply Co. Their 
arrangement with that company had 27 years to run. 

Mr. Encar Cousins, clerk to the Hampton U.D.O., baving also 
given evidence in support, 5 

Mr. BBownz said that be had other witnesses, but he did not think 
it would be necessary to cal] them. i 

The case for the opposition was then taken. 

Mr. WoBDINGHAM, consulting engineer, having briefly given 
evidence to the effect that һе saw no advantage in tbe company 
baving power to supply over tbe proposed area, | 

Mr. Faerman, К.С, addressed the Committee. He contended 
that there was no necessity for such a general Bill in a district 
where there were few railways, and where what railways there were 
would take any supply tbey wanted from the local authorites. He 
also contended that if the company got their Bill it would mean 
55 one local authority would be prevented from supplying 
апо ег. . 

Tbe Hov. J. D. БттлавваАгр, addressing the Committee on behalf 
of the Administrative County promoters, remarked that the three 
companies, the Metropolitan, the Charing Cross, and the City, were 
practically attempting to get the whole of London under their 
control Their propoeale had been made when the Administrative 
County scheme was on the stocks," aud he contended that the 
action of the three companies was merely intended to block the 
progress of hie clients The charges which the companies would 
make were uncertain, whereas if the Administrative scheme was 
passed, the consumers would be assored that they would not be 
charged more than the maximum price in their schedule. Farther, 
under the sliding scale, 1d. per unit was the standing rate at 
which they could distribute a dividend of 8 per cent. 

The CHAIRMAN: And that is a good sound dividend ? 

Mr. FrrzGEBALD: It is so. Counsel continued that the sliding 
scale was a good thing for the consumer. 

Mr. OLODE then addressed the Committee very briefly for 
the L С.О. He remarked that the Bill would in all probability 
stand in the way of some larger scheme. 

Tbe CHArRMAN: What do you mean, Mr. Mers's? 

Mr. Oropa explaiaed that he meant some sche ne by the County 

Council aud the local authorities. 
. Mr. Browne, K.C., was about to address the Committee, in reply 
to Mr. Fitsgerald, when Mr. FrrzaEBALD objected that counsel had 
no right to reply, as he (Mr. Fitsgerald) had not called any 
witnesses. 

Mr. Browne: No; but you have pnt in a plan. 

Mr. FrrzaEBBALD began to explain bis position, and referred to the 
practice of the Committee rooms, when 

Mr. Brownz: My learned friend's remarks are not worth 
answering. The Committee then adjourned until Monday. 

On Monday tbe Committee sat at 12 o'clock, when Sir RALPH 
LrrrLX4BR, K.O., opened the case for the North Metropolitan Electric 
Power Co.’s Bill. He remarked that it was originally intended to 
have a very much larger area than that in the present Bill. They 


had intended to include Islington and Hackney, but they had now. - 
been struck out, because the company did not consider these parts . 


of the area to be of any great importance, and also because they 
wished to keep down their own expenees. Hackney did not object 
to being struck oat, and did not appear against the Bill. Islington, 
on the other hand, did object. There wasanother clause which had 
been struck out, that which was to empower the company to supply. 


outside local authorities, and in substitution of that clause they had 


inserted another which limited their power to supplying local 
authorities, or other suthorised undertakers who adjoined their area. 
It might well be tbat some authority adjacent to their area might 
want a temporary supply in the case of a breakdown, aad it was for 
this purpose only that the clause in question bad been inserted. 
He drew their Lordships’ attention to the similarity between that 
clause and the clause which enabled the old London water com- 
panies to supply one another in cases of emergency. It was merely 
to enable them to exchange supply. Their existing area of supply 
contained 324 sq. miles, and included the whole of Middlesex eart 
of Willesden, and a large part of the County of Hertfordshire. 
Their Act of 1902 authorised them to supply in that area provided 


that they did not enter into comp:;tition for ordinary purposes ot 


supply with the local authorities They now proposed to add 
Stoke Newington to that area. Farther, they sought power to 


supply electrical energy to railways, and in explanation of this 


Sir Ralph mentioned chat the Hertfordshire and Essex Oouaty 
Councils had a scheme for a system of light rail ways, which the com- 
pany hoped to supply with energy. The local authority of Wood 
Green was opposing the Bill 1. respect of the proposal of the 
promoters to supply electricity to the Alexendra Palace trustees. 
West Ham was also opposing on the question of the supply of 
energy to railways. 

Mr. Jamas DEVYONSHIBE, the chairman of the promoting company, 
was called, and corrobora ed learned counsel's statements in regard 
to the area of supply, &c. The company's power station had a 
capacity of 3,000 Kw., and they had room for large extensions. 

Cross-examined by Mr, Freeman, K. C.: His company had bad 
an application from the North-East London Railway Co., for a 


supply, if they (the railway company) got their Bill. He 
admitted that they had had no application from ‹ xisting railway 
companies. 

Cross- examined by Mr. Mappison (for Wood Green): His com- 
pany already had powers to suppiy the grounds of the Al-xandra 
Palace, but special powers were needed to enable them to supply 
the Palace buildiogs, as they were not withia the company's 
present area. 

Re-examined : Their clause with regard to supplying the rail- 
ways, did Lot include the words “lighting the carriages,” bat it 


‘would be absurd for one person to supply the power for the train, 


and the other the light for the carriages. 

Bir Doveras Fox, consulting engineer to the North-East 
London Railway promoters, put in plans showing the route of that 
railway. Не said that whether their Bill was passed or not, there 
would sooner or later be a Bill passed to authorise some such rail- 
way in that district. It was better for a railway of that character 
to take its power from a company than to generate its own power. 
The station of the company was conveniently situated for supplying 
the railway when constructed. In the case of the Great Northern 
snd City Railway, they had had to generate their owa power as 
they could not get it elsewhere. : 
Oross- examined by Lord Rosmar Скоп„ K.O.: The Great 
Northern and City Railway Oo. did not ask any of the local autho- 
rities to supply them, as none of those authorities was in a position 
to do во. 

Mr. Batrour Browne, K.C., said that he hed the engineer to 
the Lea Conservancy and the manager of the Regent’s Canal Oo., 
both of whom would say that they wished to take power for haulage 
from the promoters. 

The Onarnman said that perhaps they might call the engineer to 
the Conservators, if the opponents wished to cross-examine. 

Counsel for the petitioners said that they had no wish to prolong 
the proceedings by a cross-examination of that witness, and 
Ж ыны CHAIBMAN said that there was therefore no need to call the 

tness. 

Mr. H. Bont, the vice-chairman of the Alexandra Palace Trustees, 
said that it would be most inconvenient for them to generate their 
own electricity, and that they must look for their supply to some 
outside body. They wished to take а supply from the promoters. 

Cross-examined by Mr. Mapprson (for Wood Green): The 
Trustees of the Palace h«d considered estimates for the patting in 
of their own plant, but that was some years ago. 

This concluded the case for the promoters. 

Mr. Mappison (for Wood Green) then addressed the Committee. 
He said thatthe powers asked for by the company were exceptional 
in every way. Atthe present. moment the Wood Green District 
Council were empowered by provisional order, ratified by subse- 
quent Acts, to supply electricity both for power purposes and for 
lighting purposes; and under the Acts of the promoters they (the 
Council) were aleo empowered to go to them (the promoters) and 
obtain a supply in balk. It was unfair that the company should 
enter into competition with the District Oouncil by taking one of 
their largest consumers. It preveated the Council from bargaining 
in the way they ought to be able to bargain. | 

Mr. G. M. Ram, chairman of the Electric Lighting Committee of 
the District Council, was called to show that the Council had done 
all they could to start their electrical undertaking. . 

Mr. FREEXMAN, К.О. (for Shoreditch), then dealt with the substi- 
tuted clause relating to the supply of energy to railways. He said 
that, although a supply might be given for haulage, it might, 
when 16 got into the hands of the customer, bo used for lighting 
purposes. н 

Mr. Saunp gas (for Islington) said that, although that borough 
had ostensibly been struck out of the Bill, yet the company proposed 
to do indirectly what they proposed to do originally under Clause 4 
(the clause which being struck out, left Islington out of the scheme). 
Islington was really not struck out at all, because it had been 
placed іп sgain by another clause, which enabled the company to 
supply in adjacent areas. 

This concluded the case for the petitioners, and the Committee 
reserved their decision. 

The case for the Central Electric Supply Oo., Ltd., was then 
opened by Mr. BArrovun Browns. He said that the company was 
formed some years ago because two companies, the St. James’ and 
Pall Mall snd the Westminster, had come to the end of their 
tethers, The two companies iu question promoted a Bill to estab- 
lish a company for the purpose of erecting a large generating 
station on the Regente' Canal from which they might derive their 
electricity for their pesk loads. The company then formed, now 
wished to extend their powers so that they might te enabled 
to supply authorised distributors in St. Pancras, Maryleb ne, 
aud that part of Westminster which was supplied by the Bt. James’ 
and Pall Mall and Westminster Companies. 

The L.O.C. and the City Council of Westminster both opposed the 
Bill, and Mr. Balfour Browne objected to the Locus of the former 
body. pd 

Mr. BbzNNERHASSETT, K.C., who appeared for both bodies, said 
tbatit would be & very serious precedent if that body was not 
allowed а /ocus. The Bill involved questions of the greatest impor- 
tance, and the L. C. C. were ii terested not only in the questions of 
streets and sewers, but in the question of electricity supply. 

The Committee conferred, and tho EARL оғ CAMPERDOWN 
announced that the Committee had come to the decision thut tbe 
locus of the L.C.O., must be restricted to the questions of streets and 
be WERB. 

Mr. EDWUR D Bourxors, M.P. for East Marylebone, and chairman 
of the Central Co, was then called, aud having briefly given 
evidence in support of the Bill, the Committee adjourned. 

(To be continued.) . 
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Ox Friday last the Court of Referees, under the Chairmanship of 
Mr. Parker Smith, considered the claim of the Electric Lighting 
Oo.'s of London, to be heard in opposition to the Bill of the Metro- 
.politan Pneu natio Dispatch Co. 

Mr. Moon, K.C., who appeared for the Electric Lighting Oom- 
peniese aid the Bill was of a novel character. The purpose was to 
incorporate a company for the purpose of dealing with parcels in the 
whole of the county of London. It was proposed to lay tubes 
under the streets, through which parcels would be propelled by 
compress d air, and this could be done by motors actuated by 


electrical energy, which would be derived from a generaticg 


station in the neighbourhood of Hammersmith. It was also pro- 
posed to provide air-pressure machinery worked by electricity for 
the conveyance vf parcels in shops. The grounds upon which he 
claimed a locus wore several, and competition would be one of them. 
First, however, he based his claim for a locus on the fact that 
the company proposed to take power for the alteration of the 
position of electric mains and wires &c, which were under 
the public streets, By Clause 36 the company took power to 
tranemit and convey electrical energy from a generatiny station to 
any p: eumatic line under the powers of the Gas Works Clauses Act. 
He claimed that the electric lightirg companies ought to be heard 
b fore Parliament gave powers to a company whose objects might 
prove delusive and impracticable. His second claim for a locus was 
on the ground of competition. The company proposed to lay down 
tubes in the public streets for the dispatch of parcels to all parts of 
London. 

Mr. Brynmor Jones, M.P., asked what a pneumatic tube was, 
for he could not quite s: e how the question of electricity came in. 

Mr Moon said the air pressure was obtained by motors worked 
by electricity, and the company was proposing to carry electricity 
about for the purpose of working these motors, and to break up the 
streets for that purpose. | 

Mr. Ұовзгвт TavroB, M.P.: It is limited for pneumatic 
purposes, is it not? / 

Mr. Moon said the electricity could be used for lighting the 
premises of the promoting company. They proposed to have 223 
stations in London, and took powers for lighting them. 

"Tbe OHarRMAN : It isa curious kind of competition. They do not 
take powers to sell electricity. 

Mr. Moon: They do indirectly. They get the value of the elec- 

tricity they supply to themselves. 
Ia reply to a question, Mr. Moon said there were a great number 
of petitions acainst the Bill, including the L.O.C. and some ot the 
Boroagh Councils Another point with regard to competition was 
that the promoters proposed to supply pnoumatic tubes and motors 
to shops for dispatcning parcels from one department to another. 

Mr. Ввүнмов Jones: Supposing instead of using electricity they 
used a gas engine a: every point, you would have no Locus at all. 

Mr. Моон: No. 9 

Mr. Jonzs: Then surely your locus only comes with regard to the 
breaking up of streets? 

Mr. Моон said that the electric lighting companies could show 
that they could supply the electricity required at less cost than 
the promoters, and that there was no use in theit being given 
powers. : 

The ОнАтвмАн said if the promoters used gas engines the electric 
lighting com) anies could not prevent them. 


Mr. Моон said that then they would not want Parliamentary | 


powers. 

Mr. Jongs said that supposing he was the owner of a great 
ma: sion in London, and for rome reason did not care to deal with 
any of the electric lighting companies in his immediate neighbour- 
hood, he might pron ote a Bill to obtain а sepply from a company 
10 miles ont of London. He did not suppose he wculd get his Bill, 
but he would like to know if Mr. Mcon thougbt the electric 
| lighting . would have a locus on the ground of com- 

p tition | 

Mr. Моон: -Most decidedly. It would enable an outside com- 
pany to compete with me. 

Mr. Jones : But only on my premises? 

Mr. Моон: It is true that it might only apply to your premises, 
but I imsgine tbat no such power would be sought unless a con- 
siderable amount of energy were required. There can be no doubt 
-but that unless this Pneumatic Dispatch Co. is altogether a delusion, 
it would use & very considerable amount of electricity. 

Mr. WonsLxT Tarron: Do you say they would have power to 
supply other people ? 

Mr. Моон: Indirectly. 

Mr. Елввв (Parliamentary agent for the promoters): I distinctly 
join issue with you there. 

Mr. Moon said that if the company only took powers for them- 
selves, he would still claim that he was entitled to be heard. If the 
promoters did not get the powers to generate, then һе could supply 
them with electricity. It was true that there were cases where 
railway companies had generated electricity for themselves, but it 
was where the electric lighting companies had not been in the 
a eg to do what the railway companies could do for them- 
selves. 

Mr. TAYLOR asked if the electric lighting companies could come 
in where a railway company came with a Bill to Parliament ? 

Mr. Моон said the r.ilway company simply came with a money 
Bill, to ex pend а certain amount of capital on electricity, and it was 
а domestic matter between the company and the shareholder. 

Mr. TAvLo& said that, во far as this company sought power to 
supply its own premises, it waa surely a domestic matter. 

Mr. Моон said he would put it in this way: First, they required 
Parliamentary powers to obtain premises, and then they proposed to 


do а thing which the electric supply companies could do at less price. 
The electric companies bad all their mains laid, and. could easily 
give а supply. | | 

Mr. Јонев: That only means that you want to compel them to 
become your customers. . | 

Mr. Moon said he would not object to it being put like that. He 
asked that the companies he represented should be allowed to show 
there was no reason for giving the Pneumatic Oo. the powers they 
sought, because his companies could do what they wanted to do. 
The promoters were asking to be allowed to set vp machinery for 
the manufacture of electricity in the areas of the ulectric lighting 
companies, and certainly he thought they had а right to be heard 
before Parliament granted the promoters such powers. 

Mr. Jongs thought that competition as they used the word was 
where there were two traders ready and willing to render the sams 
service to the various classes of persons they came into contact with, 
but the promoters did not want to supply electricity to the регвог в 
the electric lighting companics dealt with. 

Mr. Moon said they were proposing to supply themeelves. They 
were potential customers of the electric supply companies. | 

The Снлтвмлн: But I can supply electricity from my own house 
if I like. | 
‚Мт. Моон: They ask for Parliamentary powers. 

Mr, TAYron: But they do not want Parliamentary powers except 
to break vp streets. 

Mr. Moon: They require Parliamentary powers to get premises 
and erect a generating station and lay mains and wires and so on. 
At any rate, they propose to take Parliamentary powers. j 

Mr. Josxs: But in what sense is this company s rival trader with 
you? . | | 
PE i Moon: Because they propose to supply themselves with elec- 
city. | l 

Mr. Jonas: That is contradictory to the elementary principles 
of law. No man can contract with himself. | 

Mr. Moon: They are telling a commodity which their customers 
who uso tbe tubes will pay for. Further, they propos to tako 
power to provide motors and pneumatic tubes for dealing with 


shops and premises which otherwise would take their power from 


the electric supply companies. Опе of their chief purposes is the 
provision of electric machinery in shops. 

Mr. Jonzs: Have any of the petitioning companies the power to 
do any of these things. | 

Mr. Moon said tbe companies could supply power to enable the 
shopkeeper to do it for himself. That was the serious grievance 
they had. For instance, Debenham & Freebody took a consider- 
able amount of power from one of the electric lighting companies. 

Mr. Татгов said the promoters could not use their electricity 
except for a certain purpose. 

Mr. Moon said it was the kind of business that the electric 


supply companies looked to get s great deal from in the future. 


They knew that at the Waverley station at Edinburgh all the carrying 
was done by electricity. DEN. 
Mr. Jongs asked if any of the petitioning companies aotüally 


supplied electricity for carrying parcels from one railway station to 


another ? 
Mr. Моон said he could not actually say they did, but electrici 
was being very largely used in docks and warehouses. w- 00 


Tbe CHarBMAN said that withoot this Bill at all, the prom 
could supply paeumatic tubes to Dsbenham & Freebody, ani 


get electricity by going to the eleotric lighting companies. By the . 
Bill, however, they were enabled to supply this electricity them- 


sel ves. 

Mr. BaLrourg Browne, K. O., for tbe promoters, said it was not 
intended to provide anyone with power. No Act of Parliament 
was required to enable them to install pneumatic tubes at Harrod's 
Stores, and if Harrod's asked them they could install electric plant 


for working them. The fact was that the electric lightiog com- 


pavies wanted to capture a customer. This concern, If successful, 
would be ао enormous one, and would require 32,000,000 units of 
electricity perannum. It might be that they would find it more 
economical to take that electricity from existing companies or local 
authorities, but they wanted to buy in the cheapest market, and 
did not want to be compelled to take it from any particular 
company. 

The CBAIBMAN said the promoters were asking for power to break 
up streets tnd interfere with other people's wires and pipes, and so 
on. These powers were given by Parliament to undertakers о? 
proved utility. Here the promoters came in with & new and 
unproved ssheme. Was it not their business to establish themselves 
as & matter of public utility before they asked for the same rights 
with regard to other people's property that these people had ? 

Mr. Влгғосв BRowmm said he did not dispute that the electric 


lighting companies were entitled to a limited locus, and to pro- 


tection, so far as their property was concerned. He-agreed also that 
Parliament would never sanction his Bill, unless he could prove 
utility. 1% was not, however, for the electric lighting companies to 
come against them. 

After further argument, the Committee considered the matter in 
private, and eventually allowed the petitioners a full locus. 

Afterwards the Committee considered the application of the 
Metropolitan Railway for a locus on the ground ot competition, and 
also allowed this. | 

The company's Bill came before a Select Committee on Tuesday. 
Our report is held over. 


GLasaow CORPORATION TRAMWAYS. 
Tum inquiry at Glasgow was resumed on 8th inst. when the 
Oommissioners dealt with the Glasgow Corpor«tion (Tramways) 
Consolidation Order. There was a large array of counsel on behalf 
of the promoters and the opponents of the Order. 
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Mr. E. T. Валгуквих, K. C., Solicitor-General, on behalf of the 


promoters, said the object of the Bill was to conselidate the various 
Acts which the Corporation had already obtained—16 in number— 
as regards tramways within ard without the city. They proposed 
to ask for no powers except those they already had in connection 
with the existing tramways. They desired that these powers should 
be carried into the area in which they sought to bave tramways 
constructed. Some of them were objected to. The « bjectinns were 
all of a similar nature. In the first place, there was a general 
objection of competition by the railway com pavies which, so far as 
he knew, had never yet been suocessfal. The railway companies, 
however, had also special otjections in respect that they had 
frontages along some of the streets where it was propcsed to make 
rome of the tramways on the ground that those thoroughfares were 
too narrow to admit of a double line. There were also special 
objections whicb, however, it seemed to him were not to the pream- 
able but rather to clauses, such as where the tramway lines would 
стсвз under or over а railway undertaking. The proposed extensions 
might be distinguished thus—thore which were entirely within the 
municipal boundaries, and those which were partly within and 
partly without. As regarded the former, counsel thought the 
Commissioners would not listen to any objections against the 
preamble. The object of these tramways was to connect the 
diverging spokes of a wXeel so to speak. The system was constricted 
on the footirg of havirg a common centre from which there 
were lines radiating towards the circumference. By els uses 
69 and 70 the Corpcration were empowered to carry parcels, 
goods, and articles up to 500 lb. weight. They had power 
to carry passengers’ luggage up to 28 lb, and as the clause 
was rather vague they proposed tbis alteration. They were only 
asking the power they obtained in connection with the Clydebank 
Tramways. They were atking power to run luggage tramways. If 
it was proper on the Clydebavk Tramways it should be proper on 
the other lines. -It was desirable that the word parcel" should be 
defined, and that there should be some limit in weight. 

Mr. James DALRYMPLE, manager of the Glasgow tramways, said 
that the present system extended to 158 miles, 98 being inside and 
60 outside the city. The proposed extensions would cover 17 miles 
inside the city and 13 outside, measured by single track. Witness 
was taken over each line in detail. With regard to the powers for 
carrying parcels, he thought that Glasgow should possess the same 
power as other municipalities, and he believed that if the Corpora- 
un 5 to exercise the power it would be largely taken advan- 

o ; 

Cross-examined by Mr. CONSTABLE, advocate for the County 
Council of Renfrew, witness said with regard to the clause for 
carrying parcels, he could not say how it was proposed to distribute 
the parcels. They were simply asking for power, and this matter 
had never been considered in any shape or form. 

Councillor HudH ALEXANDER, convener of the Tramways Com- 
mittee of the T C., corroborated generally Mr. Dalrymple'e evidence. 

On resuming on Tuesday, the 9th, the Ohairman, Mr EuaENE 
Mason, intimated that the Commissioners would lke, if counsel 
would give information regarding the sums spent and borrowed by 
the Corporation in connection with the cars, in addition to the 
money necessary for the proposed extension. Не explained that 
tbe request was made in accordance with the terms of a letter from 
the chairman of the House of Lords Committee. 

Evidence for the promoters was afterwards concluded. 

Before the adjournment the Commissioners gave their decision 
with regard to the extensions. All of them were granted with the 
exception of the Cunniesburn Toll line, but permission was given 
the Corporation to extend the present line from Maryhill to 
Garacuhe Bridge. . | | 

Оа resuming on Wednesday, 10th inst., the parcels-carrying and 
omnibus running proposals were dealt with. The Commissioners 
sanctioned the parcel-carrying clause, with the condition that the 
Corporation must first get the sanction of the County Council ere 
adopting the power contained in the clause во far as Renfrewshire 
was concerned. | 

Clause 45 dealing with the running of omnibuses was allowed with 
the promise that the powers, except in the case where the running 
of cars is interrupted, shall not be exercised beyond а radius of 
3 miles from any point on the tramways, and shall not, without the 
consent of the Board of Trade, be exercised in the case of any one 
road for a longer period than one year. 


London Tramway Bills.—A Belect Committee of the House of 
Commons, consisting of Mr. Kearley (cbairman), Sir E. Greene, 
Mr. Partington and Mr. Stroyan, has been appointed to consider 
- the L.C C. (Tramways), the Metropolitan Electric Tramwaye, and 
the London Southern Tramways Bills. 

Metropolitan Electric Supply Co (Acton District) Bill.—The Lord 
Chairn an of Committees reports that all opposition to this measure 
has been withdrawn. 

Scotch Electric Lighting Provisional Orders.— The Clyde Valley 
Electrical Power Co. has deposited a petition against the confirma- 
tion cf the Rutherglen Order and the Grangemouth Gas Co. against 
the Grangemouth Order, b^th contained in No. 4 Confirmation Bill. 

Mexborough and Swinton Tramways Bill — On Мау 11th tbis Bill 
was before the Unopposed В.И Committee of the House of Com- 
mons, and was ordered to be reported for third reading. 

South Lancashire Tramways В. А opposition to this Bill has 
been witbdrawn. 

Accrington Corporation Bill.—The opposition to this Bill, which 
has already passed the House of Commons, has been withdrawn. 

Hastings Tramways Bill.—This Bill came before a Select Com- 
mittee of the House of Lords on May 11th, but, as no parties 


appeared in opposition, it was referred to the Unopposed Bill Oom- 
mittee. 

Tyneside Tramways and Tramroads Bill.—This Bill was before 
the Unopposed Bill Committee on May 11th. The Committee struck 
out a clause in the Bill dealing with the carriage of parcels, and 
with this amendment it waa ordered to be to the House. 

Metropolitan District Railway Bill.—On Mey 11th the above Bill 
came before the Chairman of Ways and Means as an opposed mea- 
sure, and was ordered to b» reported for third reading. 

Electric LigMing Provisional Orders.—The Kingston-on-Tbames 
Gas Co. has deposited a petition in opposition to the Confirmation 
Order for Surbiton; the Hessle Gas Licht and Coke Oo. is 
the Hessle Order; and the Potteries Electric Traction Co. have 
petitioned against the order authorising an extension by the Burslem 
Corporation ќо Tanstall. All three orders are contained in No. б 
Confirmation Bill. 

Bills Read a Third Time.—In the House of Commons on May 
11.Ь the following private Bills were read а third time :— Baker 
Street and Waterloo Rsilway Bill, Charing Oross, Euston and 
Hempstead Railway Bill, E1gware and Hampstead Railway Bill, 
und West Cumber!and Electric Tram ways (Extension of Time) Bill. 

Electric Lighting Confirmation Orders (No. 6) Bill.—This Bill 
came on Monday before Mr Campion, the Examiner, for proof of 
compliance with Standing Orders. The Bill confirms orders to the 
North Metropolitan Electric Power Co, in r of the Urban 
District of Barnet; to Messere. Christy Bros. & Middleton for the 
Rural District of Brockenhurst; to the Farnham and District Elec- 
tric Supply Co. in respect of Farnham; to the Gosport and Alver- 
stoke Electric Light Co. in respect of Gosport and Alverstoke ; 
amending the Houghton-le-Spring Electric Lighting Order, 1904 ; 
to Foote & Milne, Ltd., in respect of the City of Lichfield; to 
Wm. Norton in respect of the Borough of Ludlow; to Foote and 
Milne, Ltd., in respect of the Urban District of Lytham ; to the 
St. Albans & District Electric Supply Co., in respect of portions of 
the Rural District of St. Albans; and to the North M litan 
Electric Power Co, in respect of Ware. The Bill was ordered to 

roceed. 

n Electric Lighting Confirmation Orders (No. 7) Bill.—Oa Monday 
the Examiner found the Standing Orders had been complied with 
in regard to the above Bill. It confirms Orders to the local 
authority of Bishops Stortford ; to the Dover Corporation in 

of the Rural Dis‘rict of Dover; to the Hemsworth Electricity Supply 
Co. in respect of part of the Rural District of Hemsworth: to tbe 
Marlborough Electric Supply Co., Ltd., in respect of the Borough 
of Marlborough; to the Lancashire Electric Power Co. in respect of 
the Urban District of Tollington; aud to the Woking Electric 
Bupply Co. for an extension of their area of supply to the Urban 
Rural Districts of Chertesy. 

Shepton Mallet Gas Co. (Electric Lighting).—This Bill, which 
empowers the Gas Co. to produce electricity aud erect works for 
that purpose within the limits of their gas supply, came before the 
Unopposed Committee of the House of Lords on Tuesday, and was 
ordered to be reported for third reading. 

Chelsea Electricity Supply Co. Bill.—On Tuesday this Bill came 
before the Unopposed Committee of the House of Lords, when the 
preamble was proved. 

L. C. C. Tramways —The Standing Orders Committee of the House 
of Commons met on Tuesday, and considered the petition of the 
L.C.C. for sn additional provision to their Tramwaye Bill They 
sought to include in the Bill a claure giving them Parliamentary 
ssnction to lay down temporary rails for the purpose of maintaining 
the service of tramways in any street in which a tramway of the 
Council in couree of adaptation or reconstruction for working by 
electric or other mechanical means, The Committee decided to 
report to tho House against the Standing Orders being dispensed 
with. 

Weybridge and Walton-on-Thames Electric Supply.—On Tuesday 
this Bil, which authorises the Urban Tlectrie Supply Оо. to lay 
mains and supply electric energy from the generating station аб. 
Wey bridge to Walton-on-Thames, came before the Unopposed Bill 
Committee of the House of Lords. Formal evidence having been 
given in proof of the preamble, the Bill was ordered to be reported 
for third reading. 


Electric Automobiles in Germany.—The report for 
1904 of the Allgemeine Bstriebs-Actien Gesellschaft für Motor- 
fahrz2uge, of Cologne, which is a manufacturing company for the 
supply of electrical vehicles, states that the public has begun to 
appreciate the advautages afforded by electric motor-cars for service 
in the town aud environs. Asa consequence, not only bas the pro- 
posed cab service in Berlin been brought into existence by the 
formation of the Electromobile Oo., in which the Cologne company 
is interested, but tbe latter has also sold 27 vehicles to important 
firms for business purposes. As the company, before everything else, 
has to meet the wishes of the public, its principal attention, the 
report states, should not be solely directed towards the realisation 
of profits. Nevertheless, if all the orders on hand had been com- 
pleted in 1904, the year would have closed with a profit. The cabs 
in operation at Cologne yielded a profit of £272 last year, and the 
prospect existe of makiog the service considerably more remunera- 
tive in the present year. The gross profits of the company amounted 
to £858 as compared with £805 in 1903, but after meeting expenses 
and depreciation, the final result is a loss of £1,158, which has been 
carried forward. Negotiations are proceeding in regard to various 
new ordere, and it is believed that a favourable course of business 
is in prospect, especially asthe company has sucoeeded in becoming 
more closely associated with the Paris firm from which it obtained 
a licence. 


ud -— га 
Ande gy + 


UR ecd cte o m. М з з? MEE qe cam 2 a т 2 LA MED Od CO d» m à y "t" 
Ф — rr ЦИНРРаЕр: ſſ.ͥ᷑ f.᷑.fe k I E S E E с сыс. 


Vol. 56. No. 1,434, May 19, 1905.] 


TH ELECTRICAL REVIEW. 881 


— 


THE CURTIS STEAM TUBBINE. 


On Friday last, by the courtesy of the British Thomson- 
Houston Co., Ltd., we were privileged to see the Curtis 
steam turbine in course of construction and in operation 
at their Rugby works In view of the important part 


which this type of turbine is destined to play in the . 


generation of electrical energy in this country, a few notes 
relating thereto may be of intereat. | 

At the time of our visit there was а considerable number 
of turbines passing through the shops, in various stages of 
construction, and there were three on the test bed, of which 
two were running. One of the latter, a 1,500-Kw. set, 
sided at 11,000 volts three-phase, was destined for the 

hornhill power station of the Yorkshire Electric Power Co., 
where two similar sets are already in position. 

We have in previous issues fully described the construction 
of the Curtis turbine*, and therefore а detailed description 
is here unnecessary. The accompanying  crose-section 
shows the construction of the latest type, as manufactured 
at the British Thomson-Houston Co.'s works at Rugby. 

The Curtis turbine is of the impulse type, in which the 
velocity imparted to the steam by expansion in diverging 
nozzles is absorbed by a succession of stationary and revolving 
vanes forming a stage,“ followed by further expansion and 
velocity absorption in later stages. The object aimed at in 
dividing up the velocity absorption in one stage between 
several sets of vanes is simply to reduce the velocity of the 
moving element, whilst retaining the relative velocities of the 
steam and the vanes at or near the proportion which, 
according to theory, is the most efficient. Seeing that the 
pressure is the same on both sides of each bucket ring, the 
construction of the turbine is simplified and improved, and 
ample clearance can be left between the moving and 
stationary vanes, without. fear of loss of steam by leakage. 
The latter loas can only take place at the joint between the 
fixed diaphragms separating successive etages and the main 
shaft; this joint is, therefore, of emall circumferential 
length, and can be made so as to restrict the loss to the 
utmost. In the figure the turbo-generator is shown mounted 
direct upon a surface condenser; the condenser, however, 
may be separate, standing by the side of the turbo-generator, 
as in the Thornhill machines, or otherwise arranged, and, of 
course, jet condensers may be employed. 

It will be observed that the disks which carry the bucket- 


rings are tapered in section from the centre to the circum-. 


ference, in accordance with the requirements of theory to 


. give the maximum strength at all parte, together with 


stability. The bucket rings are bolted on the edges of the 
disks, and are manufactured with the greatest care. In 
order to ensure homogeneity, the rings are made from nickel- 
steel ingots, which are expanded to the required diameter 
and then cut up into slices to form the rings; there is thus 
no weld in the ring, no “grain” except a circumferential 
one, and practically no tendency to warp. To absoluteiy 
preclude the latter possibility, the rings, after being roughly 
machined, are heated to а temperature higher than any that 
they wil ever attain in working, and any slight deforma- 
tion which may ensue is then removed in the final 
machining. 

The buckete, or vanes, are cut out of the solid edge of 
the ring by machines of mcst ingenious design, such as, we 
believe, have never previously been called for. It was most 
interesting to see these curious tools—masterpieces of 
machine design—at work upon the rims of the steel rings ; 
the cutting tool is given a combination of four or five dis- 
tinct motions, and leaves the vane correctly shaped both 
back and front. The operation is necessarily slow, as only 
one tool can operate upon a ring at a time, and there are 
some hundreds of teeth in each ring; nevertheless, the 
enormous advantage of having the vanes absolutely solid 
with the rim of the ring is regarded as being of sufficient 
value to compensate for the expenditure of time. 

The rim is made slightly thicker than the finished vanes, 
so that the latter lie тұ in. below its surface; the stationary 
vanes, which are cast in sections, of gun-metal, are similarly 
constructed, so that there is a space of 4 in. between the two 


* ExxorsicaL Кушт, February 26th and March 4th; and 
Jane 24th, 1904. | 


rows of vanes, even when the rotor is le& down upon the 
stator, and stripping of the vanes is thus rendered impos- 
sible. Strips of steel are riveted on the outer ends of the 
vanes, forming a continuous shroud, and closing the ends of 
the buckets. The stationary vanes are beautifully cast, so 
that very little machining is necessary. 

The diaphragms are perforated with slanting holes form- 
ing divergent nczzles, in the stages after the first, the 
number of such nozzles increasing with the number of stages, 
so that in the lowest stage, where the steam is below 
atmospheric pressure, almost the whole circumference of 
the bucket ring is acted upon by the steam. The vanes 
in the later stages are also much longer than in the earlier 
ones, to allow for the greater volume of the steam at the 
reduced pressures. The casing surrounding the disks and 
carrying the stationary vanes is made in four or more 
sections, which can be removed independently, thus per- 


. mitting access for inspection to be gained to the vanes of both 


classes, without interference with the generator. It is 
interesting to note that the rotor has repeatedly been allowed 
to come down on the stator whilst running, in order to 
observe the effect; but owing. to the shrouding arrange- 
ment above described, no harm was done whatever. 
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1.500-K w. CURTIS TURBINE, WITH SUB BASE CONDENSER. 


The weight of the rotor is carried npon a large disk, keyed 
to the foot of the main shaft, and supported upon a film of 
water supplied under pressure by hydraulic pumps. There 
is no appreciable axial pressure due to the steam impinging 
upon the vanes; the Curtis turbine is in this respect unlike 
the reaction type. The water pressure required is therefore 
the same whether the turbine is at rest or running on load. 
The water, after lubricating the footstep and lower guide 
bearings, passes into the exhaust chamber, and is removed 
with the condensed steam. The friction of the rotor is so 
small that it can be rotated with the hand. All the 
bearings, including the footstep, can be removed without 
disturbing either the turbine or the generator. The clearance 
between stator and rotor, which is regulated by the footatep, 
can be adjusted by mears of screw gear under the latter, and 
small inspection holes are provided in the turbine casing to 
enable the clearance to be observed without removing a 
section of the casing. 
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The method of governing the Cartis turbice, by means of 
a series of electrically-controlled valves acting on the admis- 
sion nozzles, has already been fally dealt with in our pages; 
it has the advantage that the full pressure of the steam is 
utilised at all loads, and a high efficiency is maintained at 
light loads, In addition to the main governor, an emer- 
gency governor is provided to prevent runaways. 

The armatare of the А.С. generator is in the main similar 
to the ordinary type, with suitable modifications; the 
rotating field magnet, however, is of totally different con- 
struction. The central part or core consists of steel 
laminations provided with projections, which interlock with 
corresponding projections on the outstanding pole-pieces, 
and in addition stout metal bands are carried over the ends of 
the coils and keyed into the central core. The coils are 
wound of thin copper strip on edge, in two layers, separated 
by an air-space, and are held by the pole-tips in addition to 
the bands above mentioned. The pole-pieces themselves are 
also laminated, and very ample provision is made for the 
ventilation of the field magnets and armature. 

In the case of D.C. generators, the commutator is re- 
inforced by steel rings shrunk on over insulating bands; 
carbon brushes are used. 

Much more might be said of the Curtis turbine, but space 
forbids. We may only add that the workmanship is of the 
highest quality ; that the materials employed are no less 
excellent goes without saying, for inferior materials would 
not endure the running conditions of a turbine. The vibra- 
tion experienced, even when standing on the turbine itself, is 
insignificant, and the noise comparatively small. 

We were pleased to see that the turbo-generators were 
being manufactured in their entirety at Rogby—a fact 
which in itself is à guarantee of good quality and workman- 
ship; moreover, while German and American machine tools 
have successively been tried at the B.T.-H. works, it is satis- 
factory to know that British tools have been fourd to excel 
all others, and are being installed as occasion offers. 

Regarding the rest of the interesting sights that we 
observed, we can only refer in parsing to the lamp factory, 
which is now in full swing, and turns out 26.000 lamps per 
week ; the various processes ure largely carried out with the 
aid of mechanical contrivances, manipulated by girls, and it 
may be of interest to add that the servant-girl problem 
has now reached a most painfully acute stage in Rugby 
‚апа the adjoining  neighbourhocd. Interesting ex- 
amples of switchgear for extra-high-pressure alternating 
current systeme, and motors, dynamo, &c., of various types 
were also to be seen. In the power station a 500-Kw. 
Curtis turbine was running at full load, and the line voltage 
of the Rugby Corporation supply system was controlled by 
the Tirrill automatic regulator, of which a description 
appears elsewhere in this issue. The voltage chart recorded 
on the main switchboard exhibited a regularity that would 
delight the heart of the station engineer, in spite of the 
variations of load due to large motors in the town. But we 
mutt close this note, recommending those who have the 


opportunity of visiting the D.T.-H. works on no account to 
mi-8 it. 


Lead v. Iron-Nickel Aceumulators.— The formation 
of a German company to work the new Edison battery has induced 
the Berlin Accumulator Works Cc. to issue an explanation, іп order 
to reassare its shareholders that their interests are not likely to be 
prejadicially affected by the new arrival. It is submitted that the 
iron-nickel accumulators in question compare so unfavourably with 
lead batteries in regard to price and good proportion that the 
former are out of the question for stationary work, which forms the 
Berlin company's principal market. As obvious from recent state- 
ments, it is only thought to employ Edison batteries for transport 
purposes, and particularly for electric automobiles. Nevertheless, 
according to investigatione, which have hitherto been conducted, 
the iron nickel battery both in respect of weight and space гед tired 
is considerably behind the modern lead accumulator for such pur- 
poses, and it will, the explanatory statement continues, still remain 
f.r behind, from an economic point of view, even if the durability be 
unlimited, but the latter point is entirely contradicted by the trials 
made by the Berlin company with original Edison cells and by 
otLe:8 associated with it. The Berlin company declares that experi- 
mental work has been carried on in its laboratory in the same 
direction for several years past, and if progress should be maie 
which would remove the absolute lack of economy of Edison cells, 
the company would be able to take jan active part in the;develop- 
ment. 


NEW PATENTS APPLIED FOR. 

Com resaly for this Journal by W. P. Тномрвои & Co., Electrica! Patent 
3 High Holborn, London, W. O., and at Liverpool, to woom all 
inquiries should be addressed. 


8,991. "Improvements in electric switches or connectors." THE Виттївн 
THoMsoN-HovsToN Co., Lro. (The General Electric Co., United States.) April 


8,996. ‘Improvements in electric arc lamps." E. R. Овоте and M. V. Ег 
(trading as Foster & Co.). April 28th. 


9,057. A new or improved electric water-heating apparatus or radistor."' 
L. BInko (trading as the Electric Heating Oo). April 99th. 


9,064. ''Improvements in elec'rio switches or oircuit-breakers." Tux 
Ввітівн THoMsoN-HovsroN Co., LTD., and E. J. Мсврнү. April 29th. 


8.759. Electrio distant gas-lighting device." A. Mavrz. (Date applied for 
under Patente Act, 1901, April 27th, 1904, being date of application in Germany.) 
April 26th. (Complete.) 


9,003. ''Improvements in and relating to electrically-driven rotary hair 
brushes." J.G. Lemon. April 28th. 


18,7864. 1904. “Improvements in apparatus suitable for detecting electrical 
oscillations.” J. A, FLEMING. May 2nd. 


9,088. “Improvements in dyeing and stripping of wool, silk and otber fibres 
by the use of electricity." H. A. FLEET and 8. Ковевтв. May lst. 


9,101. ‘Improvements relating to electrical connections.” P. Н. Joxxs. 
May 1st. (Complete.) 


9,107. Мет or improved method of constructing or manufacturing electric 
traction cells, accumulators and eleotrio storage or secondary batteries. 


G. ScHAULI. May 1st. 


9,110. 
May 1st. 


9,118. *Inprovements ia dynamo-eleotric шасы, by means of which a 
constant voltage may be produced at varying speeds." J. Н. St. Нил, 
Млурвікү. May ist. 


9.120. An electric periodical switch." А. Frey. (Date applied for under 
Pate ats Act, 1901, August 3rd, 1904, being date of application in Germany.) 
May ist. (Complete.) 

9,131. “Improvements in and connected with the charging and discharging 
of secondary batteries олеше to eleotric train lighting installations. 
J. Stone & Co., Lro., and J. R. Quam. May lst. 

9,161. Watertight electric lamp for motor-cars.” O.E.Cuark. May 2nd. 

9,181. “An improved electric light candle fitting.” Н, Hinsr and J. H. 
CorLLiNcs. Мау 2nd, | x 

9,916. “Apparatus for purification of water by electrical means.” ‚ 8. 
ZERBE, (Date applied for under Patents Act, 1901, May 2nd, 1904, being 
date of application in United States.) Мау 2nd. (Oomplete.) ' 

9,257. “Improvements in and means for the electrical regulation of the 
speed of interns] combustion engines." Marquis A. DE Dion апа G. Востом, 
(Pate applied for under Patents Act. 1901, December 23rd, 1901, being date 
of application іп France.) May 2nd. (Complete.) 

9,274. "An improved device for preventing accidents through the breakage 
or dislocatioa of overhead electric wires." G. Porritt. May 8rd. 

9,279. “Improvement: in apparatus for controlling the supply of energy from 
F generators to alternating-ourrent motors.“ A. P. Woop. 
May 8rd. 

9.296. Improved trolley wheel for ute in electric traction.“ 
May 3rd. 

9,808. ** An improved electric switch or protective circuit-breaker."' 


"Improvements in and distribution of electricity.” А. SWEET. 


Е, BAMFORTH, 


L. R. 


GrrkaAsoN, May 3rd. 


9,344. ' New or improved e'ectrio onrreat motor.“ J. Kruyswisk. May 8rd. 
(Date applied for under Patents Act, 1901, May 5th, 1904, being date of appli- 
cation in Germany.) May 8rd. (Comple e.) 

9,816. Improved construction of electrio accumulator for small arms." 
А. E. Daknuvr and A. Gl. Ax TI. May 3rd. 

9.347. "Improvements in systems of control for msgaetio clutch speed 
changing gears applicable more especially to self-propelled vehicles. THE 
Britis Тномѕох-Носзтох Co., Lro. (The General Electrio Co., United 
States.) Мау 3rd. 

9,363. An electro-magnetic release for photographie shatters." Е. N. Gas- 
QUoINE, May 4th. 

9,401. "Improvements in electric contact devices." J. J. WALKER. May 4th. 

9,405. ‘Improvements in electro-magnetic switch-operstiug mechanism.“ 
F. T. Kitt, May 4th. (Complete ) 

9,430. ‘Improvements in electrical switches or cirouit-breakers.” THE 
BRirisH. THOMS0ON- HOUSTON Co., Lro., and E. J. Morruy. May 4th. 

9,181. ‘Improvements in vapour electric apparatus.” THE BRITISH Тном- 
son-Houston Co., Lr». (The General Electric Co., United States.) May 4th. 

9,439. Improvements in fireproof casings and covers for electric con- 
ductors.” H. R. Ңомхкү. May 4th. (Complete.) 

9,447. “Improvements in the electrolytic refining of copper." THE METALS 
CORPORATION, LTD., and S. Cowrrn-CoLEs. May 4th. m 

9,448. “Improvements in and relating to the electrolytic deposition of 
metals.“ S. O. CowrEn-CorLEs. May 4th. 

9,455. “Combined ourb-stone and electric wire conduit," W. J. DoNOBUE. 
May ith. (Complete.) 

9,407. ''An improved method for equalising electrical power, when the 
power required is of an intermittent or variable character." R. Braun. Мау 
5th. (Complete.) 

9,175. Improved door for electric switchboard.” 
6th, 

9.479. "Improvements relating to the electric lighting of railway carriages 
and other vehicles.’ Tur ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., 
and R. Е. HALL. May th. 

9,1581. ‘Improvements in or relating to electrically illuminated signs or 
advertising devices." Р. B. W. KrusHaw. May 6th. 

9,459. "Improvements in or connected with dynamo-electric generatori and 
m.tors," W. W. Howe. May 5th. 

9,501. ‘Improvements in or relating to incandescent electric lamps." N. 8. 
TENNANT, Мау 5:h. | 

9,508. “Improvements in skates or collectors for electrically-Jr.ven 
vehicles operated by any surface contact stud system.” R. Brown. May 5th. 

9,522. “Improvements in electric resistance furnaces.” J. F. BOTTOMLEY 
and A. Pacot. May sth. | 

6,512. Means for automatically operating the points of slot-conduit cl»otric 
tramways." W.A. LAWRENCE. May Sth. 

9,541. “Improvements in or connected with primary batteries." R. J. 
CkowLkY and А. W. Macrrop, May 5.1. 


J. McALLISTER. May 


9,565. “ Apparatus for making and breaking eleotric circuits." F. Змітн, 
May 6th. 

9,577. “А portable hand electric battery." B. SracoxBr. May 6th. | 

9,544. “I oprotements in or relating to termin ils or connectors for electrical 
conductors." A. CORDEROY and J. F. PANNELL. May 6th. 

9,602. “Improvements in electricity meters." S. Marruews. May 6th. 


9.607. "Improved method of and means or apparatus for controlling elec- 
tric switches and like appiratus in electric current distributing systems. 
@. C. Fricker. May 6th. 
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stated that the City of London and the Charing Cross 
Companies Bills were not to proceed, while all the others 
were allowed to go forward to the consideration of clauses, 
subject to certain specifie1 limitations. 

Chief interest, Loweve', centres on the Вів introduced 
by the Administrative County of London and District 
Electric Power Supply Co. and the Metropolitan Electric 
Supply Co., which were held over for further consideration, 
with a view to safeguarding the interests of the companies 
whose systems were subject to the compulsory purchase 
clause. Oa Monday the Committee's decision with regard 
to these Bills w»s annouuced, and it is vds elsewhere in 
this issue. | 

It appears that the difficulty above mentioned has been 
met by inserting clauses in the Bills which shall afford 
protection to the authorised distributors with whom com- 
petition will be set up, and shall endue the Board of Trade 
with very wide discretionary powers.of control Apart 
from this question, the Committee has decided to allot to 
the Administrative Co. the eastern industrial area, whilst 
dividing the western (non-industrial) areas between the two 
companies, the Metropolitan Co. on the north and the 
Administrative Co. on the south of the river. 

It will be obvions that, so far as motive power supply is 
concerned, these two companies will be in direct competition 
with almost the whole of the London electricity supply 
undertakings. We have often urged that the real fnture 
of electricity supply is bound up with the development 
of electric motive power, and on this basis it is 
clear that the position of the authorised undertakers, 
especially in the eastern areas, may be seriously affected, 
We are not prepared, however, to say that the general 
public will be the losers thereby. It is true that some of 
the existing municipal generating stations are very well 
managed, and arenot a burden on the rates, but on the other 
hand, there are certain stations whose doleful record 
is only equalled by their dismal prospects.: Who, for 
example, will deny that it would be to the publio 
benefit for the Southwark Electricity Works to be 
converted into a sub-station, distributing energy at a 


‘price less than half the present cost of production? It 


may be that the Administrative Co. has cat its estimate of 
outlay too fine, and has overrated the prospect of an 8 per 
cent. dividend, with a selling price of 0°75d. per unit; but 
the importance of cheap motive power cannot be exaggerated, 
and we would say—let the companies try their hand; at 
any rate, the loss, if loss there be, will not fall on the rate- 


‚ payers. И р 
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WE alluded recently to a rumour 


a B. of T. abont a new B. of T. regulation asking 
Regulations. for fortnightly tests of trolley wire 


insulators, and added that we thought 
that tte B. of T. had carried its provision for safety a little 
too far. Further inquiry has shown that while we were 
quite justified in alluding to this as a rumour, we were 
equally justified in makiog a somewhat guarced statement 
about, it. As most of our readers are aware, there are two 
kinds of B. of T. tramway regulations; ore known as 
* Protective," with a ridiculously kng official title, and the 
other, made after each tramway has been opened, called 
“Working.” The “Protective” deal with prevention of 
electrolysis, acd the Working " with speeds, details of con- 
‘struction, and other matters connected with the safety of 
the public. The “Protective” regulations have always 
asked for a daily test before or after tte he urs of running, 
when the line is fully charged." The result (laid down, be 
it remembered, in March, 1894) should be that the leck, if 
any, thould not exceed 1-100th of an ampere per mile of 
tramway, and if at any time it sbould be found that the 
leakage current exceeds one-half of an ampere per mile of 
tramway, the leak shall be localised and removed as toon as 
practicable, and the running of the cars shall be stopped 
unless the leak is localised and removed within 24 hours.“ 
This regulation was made in the interests of owners of gas 
and water pipes, and of telephones and telegraphs, more than 
11 years sgo. It never had anything to do with the safety 
of the public. It is well known to tramway men that such 
leakeges as those sugges'ed in this regulation are seldom if 
ever found. The leak is either a mere trifle, or it is a cerious 
one, needing по tert, but declaring itself, long before the 
time for shutting down, by opening the circuit- breaker. 
The regulation was therefore almcst superfluous ; nobody, 
for a long time, was inconveniencc d, and robody cared whether 
* per mile of tramway °’ meant mile of track or mile of route, 
or knew what was to be done in the cate of an al!-night 
Ber vice. 

But in some large tramway systems, where there are 
distant car-sheds, lighted from the trolly wires, and where 
cleaners are bury after the hours of 1unn' ng," this regula- 
tion has been found troublesome: for a single series of 
lamps left on, by accident, would show up as a bad leak. It 
appears that requests have been made from such places for 
relief from the daily test, and the result has been, if we are 
correctly informed, that the daily teet has been abolished in 
all recent issucs of tke “ Protective” regulations, and a 
weekly test has bten substituted. But this is not all. It set ms 
that in one case, if not in others, the request for relief from the 
daily, or as we should prefer to call it, the rightly test, was 
accompanied hy the argument that there was no intention of 
being careless abcut insulation teste, for a fortnightly 
test of each insulator was the ordinary practice. Now it is 
probable that, owing to rather sericus accidents, live poles, 
horses killed, and one case of a fatal accident to a lineman 
through the faiiure of a hanger ineulator making a span wire 
“ Jive," the B. of T. hud turned over some further regulation 
in its mind. The Board seems to have jumped at this 
suggestion, and changed * daily " into “ weekly” in the Pro- 
tectiveregulations, whilstaddirg tothe“ Working“ regulations 
one which ask: а nothing more than what had been done for 
years at this particular town. But it is not surprising that 
other towns, either not so particular abcut testing, or 
possessing equipment which in their opinion did not wart 
euch careful nursing, grumbled rather loudly at the fortnightly 
regulation, and not without effect, for it seems that, aftr 
makirg some inquiries, the B. of T. has decided, for the 
prerent, that а 100 per cent. margin may be allowed, and the 
periodical test of insulators is to be “not less frequently 
than once in a month.“ We say for the present,” for these 
regulations are much more easily altered as circumstances 
r: quire than the electric lighting regulations. As a matter 


of fact, the new regulation does not go во far as we admitted 
might be reasonable, for the monthly test applies to the 
whole tramway system in each case, and busy parte are not 
to be tested more frequently, unless, indeed, the engincers 
think it wise to do во, 


- 


A CASE which raised a point of con- 


a bd siderable importance to electric tramway 
9 Сол, к companies жав Сесїйей by Mr. Justice 


Warrington on May 20th. The question 
under discussion was whether certain general words in a. 
tramway company's private Act were sufficiently wide to 
enable the company to lay cables under certain stre te, &c., 
for the purpcse of taking a supply of electricity from the 
generating station of an independent company. The facts of 
the case ere set forth on another psge of this issue. The only 
dispute in the case was as to the meaning of Sec. 27 of 
the London United Tramways Act, 1901. The material 
parta of this section are as follows :— 


The company may execute all such works on or in connection with 
the tramway», and in, over, or under the streets, roads or bridges in 
or over which the same are laid as may be neceseary or expedient 
for wo) king the tramways by mechanical power as aforesaid, aod may 
lay down, construct, erect and maintain ор, ir, under or over the 
вот face or bed of any street, road, footway, bridge, river, or place, 
and may, with the consent in writing of the owner and сс`оріег of 
any house or building, attach to such house or building euch post, 
conductors, wires, tubes, main», plates, cablcs, boxes and appsratus, 
and may make and maintain such openings and ways in, on, or under 
any such surface or bed аз шау be necessary.or convenient eitber 
for the working of the tramways or for providing access to or forming 
connections with any generating station or other stations, engines, 
machinery or apparatus, 


The London United Tramways Act, 1902, authorised 


. certain extensions of the defendant company’s lines in 


(amongst other placer) Wimbledon, Merton and Kingston, 
and it incorporated the provisions of the Act of 1901, including 
(infer alia) the section above set out. It was contended on 
the part of the Wandsworth Borough Council that the words 
“any generating station" which appeared in the section 
must mean any generating stution belonging to the com- 


pany, or “any generating station authorised by this Act." 


The company, on the other hand, argued that there was 
nothing in the rest of the Act to support this contention, - 
and that it was clearly the intention of Parliament to allow 
the company to connect up with any generating statior. 

Mr, Justice Warrington’s decision appears to us to bea 
logical consequence of the words used in the Act of 
Parliament. If, as xe believe, the learned judge's is. ter- 
pretation of the languege is correct, the tramway company 
might obtain their supply, not only from Lots Road, 
Clelsea, but from any other generating station in the 
country which waa willing to come to terms, The inter- 
pretation put upon this section is also important in viéw of 


the wording of a clause of а model form of Light Railway - 


Older. 


Subject to the previsions of this order the ccmpany may erect, 
lay down and maintain ор, іо, under, or over, any road cr the foot- 
path «f any road sach posts, conductors, wires, tubes, mains, &c., as 
may be necessary or convenient either for tbe wo: king of the rail- 
way or for forming connections with any generating station, and 
the powers and obligations of the company under this order with 
respect to the opening or breaking up of асу road shall to far as 
they are applicable apply wiih respect to such fcotpathe. Prc- 
vided that the powers of this section shall not be exercised with 
respect to any road or footpath except with the consent (which 
thall not be unreasonably withheld) cf the road authority, and if 
any difference arises as to whether such consent is unreasonably 
withheld, that difference shall be referred to arbitration ander this 
order. | 


That clause provides that. — 


Having regard to the provisions of this section, it appears 
to us that in the light of Mr. Justice Warrington’s decision, 
it wou:d be competent for any light railway company working 
in accordance with its provisicns to lay mains to any 
generating station, whether it is their own or not. It is 
intereeting to speculate whether the Wandsworth Borough 
Council ever imagined that they were going to be affected by 
the London Опіка Tramways Bill of 1901. We can well 


* 


vol. 56. No. 1,435, May 26, 1905 


THE ELECTRICAL REVIEW. 


835 


imagine that the learned counsel who drafted the clause in 


uestion, i3 haviag a lauzh ia his sleeve at th» effect of his 
raftsmauship. the result of which has b'en to confer upon 
the London United Tramways Ce. a privilege of which the; 
can only b: d»prived by another Act of Parliament. | 


IN giving evidence before the Com- 
mittee of the House of Lords appointed 
to consider the power schemes for 
London, Mr. Bailey in the course of his 
evidence brought into relief a point which has too often been 


Allowance for 
Depreciation in 
Private Plants. 


neglected when comparing the cost of power produced by small: 


private plants and that obtained from a central station. 
the latter саве the cost per unit inolu les a certain proportion 
set aside to meet the interest on capital expended, and to 
provide for depreciation of plant. Inthe former case 
depreciation. is often entirely neglected by the owner 
when compariog hjs running costs with the expense of 
supply from а supply authority ; and where it is allowed 
for, it is generally based on an approximate estimate of the 
life of all the © plant and machinery " in the works. Need- 
less to say, such an allowance їз crude in the extreme, and 
would in many cases be productive of actual defic't if the 
plant had {о be renewed out of the savings effected by 
abjuring the public supply. Jadging by the antiquated 
apparatus still seen in many mills and factories, some of the 
machinery has a life equal to that of the average human 
being; and even if the electrical gear can be patched up 
into a species of second childhood, the central station will 
in the meantime have utilised ite depreciation fund to buy 
new and improved apparatus tending to bring down its cost 
per unit. 

Moreover, we would point out that the type of plant usually 
installed and the kind of treatment usually bestcwed ір a 
private installation tend to make the rate of depreciation, 
even for steam and electrical plant, higher than it would be 
in large machinery properly tended. For example, a storage 
battery is often an adjucct to such an installation, an 
apparatus which, in a greater degree than perhaps any other 
plant in a central station, requires the careful attendance of 
ekilled men to enable it to last its allotted 10 years’ span in 
the. depreciation scheme. Yet it is left to the tender mercies 
of the greaser-switchboard-attendant, or the man that curry- 
combs the mare. 

The type of engine favoured in small installations is of 
either the gas or the high-speed enclosed steam type. Either 
of these will run for a long time without skilled supervision, 
and are often made to do so. As, however, the progress of 
depre ciation, due to wear in running machinery, increases at 
з greater rate than the time elapsing between the commerce- 
ment of trouble and its rectification, it follows that such 
small plants will, with ordivary unskilled treatment, wear 
out much more quickly thun plant fulfilling the same 
func'ions in a central station where skilled attendanze in 
each department is possible. 

lt is evident, therefore, that when a comparison is insti- 
tuted between the coat of power derived from a central 
station and from a private plant, a totally false estimate 
is arrived at by comparing only the running costs; 
allowance for depreciation must be added to the latter value, 


. and such allowance should be а larger percentage of the 


initial value of the plant than in the case of the central 
station, to allow for iucreased wear and tear due to the type 
of plant and attendant employed. . 


Radioactivity and Saake Poisons.—Some time ago 
O. Phisalix snnoanced that radium emanation acted upon viper 
р ison in such a fashion as to cause it to 1 se ita toxic and immuoising 
properties. In a recent communication tothe A^4dé nie des Sciences, 
he stated that the same thing applies to other snake poisons, such as 
that of the cobra, but it is not true of the “venom of the 
salamander ” or that of the common toad.” & а 


N 


THE WILLANS-PARSONS STEAM TURBINE. 


IT is now more than two years since Messrs. Willans and 
Robinson, Ltd., decided to take up the manufacture of steam 
turbines, After a careful survey of the work being done in 
the direction of building turbines of different types, not only 
in this country, bnt also on the Continent and in -America, 
negotiations were entered into with Messrs. C. A. Parsons 
and Co., and a licence to manuf4cture under their patents 
was taken. Consequently the Willans-Parsons turbine is 
identical in principle and in its main features with the 
Parsons standard type, and it is only in details of design and 


manufacture that there are differences. | 


Special attention has been given to the arrangement of 
the necessary details, such as the governor gear, oil pump, 
steam and water piping, &c., as it has been found that 
ability to inspect the working portion of a turbine without 
dismantling any attendant gear is a convenience appreciated 


` by those who have to take charge of the running and main- 


tenance of machinery. То enable this to be attained, all 


the gearing and fittings named above are mounted on the 


Fig. ?2.—SBRouDiING OF BL RS. | 


bottom half of the beuring pedestals, and the top cover of 
the tarbin , ав well as the bearing caps of the three main 


bearings: is left free for instaut removal. = us 


Further to facilitate opening the turbine, the top half of 
the casing has been provided with two hinges, thus avoiding 
the use of guide studs and at once placisg the turbine cover 
in a suitable position for examination. СИ 8: 
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In the case of the 1,000-kw. Willans-Pursons turbine, it 


is possible for two men to remove the main bearing caps and 
to open up the turbine for inspection in less than ал hour. 
A view of a turbine opened up in this manner is given 
below. 

By a re-arrangement of the balancing pa:s ges, it has been 
found possible to reduce somewhat the lungth of the ordinary 
parallel“ flow turbine, 
and further, thanks 
to Fallager’s patent 
system of balancing, 
it has been made 
feasible to dispense 
with the large balance 
piston at the high 
pressure end of the 
turbine, and to sub- 
stitute in its place 
one of considerably 


the low pressure end. 
It has been found in 
practice that this 
method of arranging 
the balancing pistons 
has the advantage of 
enabling castings of a more symmetrical form to be adopted, 
and in this way many of the troubls brought about by 
unequal expansion of the different parts are avoided. 

An improved method of attaching the blades to the rotor 
and casing has been adopted in the Willans- Parsons turbine, 
by which great stiffness and rigidity are given to the blade 
rings when they have been fitted into their reapective body 
or shaft grooves. In the ordinary turbine of this type, each 
blade is fixed separately into the rotor and casing by means 
of its own caulking piece. In the Willang-Parsons steam 


Se i ae 


the casing, ard has several points of merit, It adds 
materially to the mechenical strength of the blades them. 
selves, and removes any darger of the blades strippi 

should the rotur come into contact with the casing, or the 
blading on the casing come it to contact with the revolvi 

shaft. Further, the action of the channel shrondiog when 
under working conditions, minimites the loss due to leakage 


ET > 
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over the revolving cr fixed rows of blades, and by this means 
a considerable gain in the steam economy is effected. A 
view of the shrouding round the blades is shown in fig. 2 
(p. 835). 

Special attention has been paid to the question of governor 
gear, with a view of making it as simple and as reliable a 
possible. By dispensing with some of the intermediate gears 
hitherto used on governors controllirg steam turbines, i 
has been found possible to eliminate many ef the undesirable 
features, ard to obtain results in the direction of clo 


.M E à 
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turbine, as will be seen from fig. 1 (р. 835), tLe blades for 
one complete ring are built up on two half rings, which 
have had the necessary grooves for receiving the blades cut 
in them by means of automatic machinery. These complete 
half rings of blades are then caulked into the ehaft or the 
casing. Attention may be drawn to the fact that the 
cutting and assembling of the blading by means of specially 
designed automatic machinery ensures that the whole of the 
blade angles and openings, on which the efficiency depends, 
are absolutely mathematically correct. | 

Fig. 1 shows two of these half rings completed 
bling on the shaft and in the casing, and 
fig. 8 shows the shaft of a 5,000-kw. turbine ready for 
wee feature of the Willans-Parsons turbine consists 
in the special channel shrouding encircling the blades, which 
Messrs. Willans & Robinson have the right to use under the 
patent of Mr. H. F. Fullager. This shrouding is fixed on 
the half ring of blades before assembly on the shaft, or in 


governing which, it is claimed, surpass anything hitherto 
obtainable. | 

All the turbines are fitted with by-pass valves which 
automatically open when the maximum economical output 
of the turbine is exceeded, and by means of these valves any 
required overload can be obtained up to the full capacity of 
the electrical generator, the steam economy of the turbine 
being, of course, reduced. | | 

At the present time Messrs. Willans & Robinson have 
24,250 Kw. of this type of turbine at work or nearing oom: 
pletion, the smallest being of 750-K W. normal capacity, an 
the largest of 8,000-Kw. normal capacity. Amongst others 
may be mentioned the following :—T wo 3, 000-KW. seta for 
the Glasgow Corporation, ard a similar set for the Metro- 
politan E.S. Co , London, besides several of 1,000—1,500 KW. 
capacity. 

Messrs, Willans & Robinson are to be congratulated upon 
the ready adaptiveness with which they have tarned ae 
hands to this new occupation, and having io min 
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honourable record which they have built up in the past by 
their excellent workmanship and engineering skill, we cannot 
doubt that their steam turbines will prove as eatisfactory an 
the engines which have been so long associated with their 
name, 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 


uni Солоне Me: Correspondents should forward their com- 
munications at carliest possible moment. No letter can be pub- 
lished unless we have the writer s name and address in our possession. 


Lambton Collieries Specification. | 


We are very glad to see that you are publishing an article 
on the above specification. In all our experience of elec- 
trical specifications for colliery work, we have never come 
across such a misleading, obscure and contradictory state- 
ment of requirements ав this is. It ap as if it were 
drawn up by a German professor, who, with his head full of 
mat ical expressions, was writing a specification at the 
bidding of a German manufacturing firm. The specification 
is obviously written to favour Continental apparatus from 
beginning to end. 

In colliery work the mechanical construction of the 
haulage gears, pumps and compressors is at least as im- 
portant as the construction of the resistances of the con- 
trollers, about which several paragraphs of the specification 
are taken up. These mechanical considerations are entirely 
absent from the specification. We heard of а case of 
application being made to obtain information as to the con- 
struction of the gears required. The answer was that these 
gears were to follow ordinary colliery practice as regards their 
construction. 

As regards the inaccuracies and contradictions in the 
specification, these you have brought ont very clearly in 
your article. We may mention that we never before, in a 
specification for colliery work or any other work, heard of 
motor pulley wheels being made with a '*momentum of 


inertia,” in order to get over cyclic irregularity in the. 


running of the compressors, The overloads asked for on 
the motors are certainly excessive, and we entirely agree 
with the last paragraph in your first article, in which you say 
that experience with three-phase haulage is not favourable 
to the practice of regulating the motors by the controllers, 
This has been abandoned in favour of the use of clutches 
for throwing the load off and on. We are aware of a con- 
siderable number of electrically-driven haulage gears working 
et day, using friction clutches for throwing the load off 

on. 
notice is that drawings have to be provided for these special 
large haulage controllers, and not only drawings but samples 
have to be sent in with the tender. 

As regards the mathematical formule which appear in 
two or three places in the specification, no clue is given as 
to what the symbols mean. One has to guess whether “Т” 
stands for “time,” “tide,” or “ torque," and it is the same 
with the other symbols, With regard to the penalties on 
the efficiencies of the motors, as the motors are regulated by 
resistances in the rotor according to the specification, there 
seems to be no need to put this enormous penalty on a 
difference of 1 per cent. or 2 per cent, efficiency at full load. 

We are exceedingly glad to see a responsible electrical 
paper taking this matter up as you have done, as although 

of the specification are almost comical, the value of 
the work involved is very consideratle. 

It seems to us a shame that the value of this work should 
be lost to English workmen, and that a big English colliery 
company should allow themeelves to be persuaded by German 
e that such apparatus is better obtained abroad than at 

ome, | 
Mining Engineers. 


I am in receipt this morning of two copies of the Erkc- 
' TRICAL REVIEW containing two articles in reference to the 
specification issued by the Lambton Collieries. I may say 
that this is a private issue, and we are surprised that a 
journal of the position of the REviEW should lend itself to 
any such attack. We think we understand our business as 


One rather ridiculous thing you do not seem to - 


well as the gentleman who writes your articles, We have 
had ample tenders from the very best engineering firms, 
who have accepted the specification without comment. 
The animus contained in the grticles leads us to think they 
must have emanated from some disappointed engineer, who 
thinks the conditions too stringent and the penalties too 
heavy. 

James Joicey, | 

Chairman of Lambton Collieries, Ltd. 
London, May 28rd. 


[We have pleasure in publishing Sir James Joicey’s 
letter, but regret that he so utterly fails to realise the true 
position. We bave no doubt that the Lambton Collieries, 
Ltd., understand ¿heir business as well as the writer of the 
article in question understands Ais business; but we are 
unable to agree that ‘hey understand Ліз business—if they 
had done во, they would never have permitted that amazing 
specification to go forth in their name. We may assure our 
correspondent that when we criticised the specification, we 
knew our business too. We claim the right to exercise such 
criticism, and we must add that our critique was absolutely 
free from any personal bias or animus whatever—nor was it 
influenced in the slightest degree by any manufacturer, con- 
tractor, or “disappointed engineer." Our technical readers, 
Г know, will endorse every word of the article—Eps. ELEC, 

EY, | ; 


Fault in a Shunt Dynamo. 


I have a small dynamo to repair, a ring machine, shunt 
wound, Swiss make. I found two obvious faulte—a partial 
earth on the rocker and dead earth on the commutetor. I 
put these right, and, breaking the ring winding in two 
places, tested and found the winding was continuous. I 
find the machine runs well and sparklesely as а series motor, 
bu& can get nothing out of it ав а dynamo, even when the 
field is se exci 

The brush holders are fixed, and carbon brushes, making 
good contact, are used. | 

I should be greatly obliged if you could indicate where 


the fault is likely to be. * 


Cost of Rubber Tires. 


Having had the greatest experience in tyres for motor- 
omnibuses, we would like to point out that the estimate of 
8d.'per car-mile is more than 50 per cent. excessive ; in fact, 
it may interest Paar: readers to know that we guarantee the 
cost of Royal Sirdar-Buffer tyres never to exceed 2d. per car, 
mile, and that it invariably works out at less, and we have 
accepted large contracta at this maximum guarantee from 
the leading omnibus companies, Corporations, Oounty 
Councils, who are running "buses in Great Britain, including 
some of the principal railway companies. 

Such statements as have been made in your paper in 
comparing the cost of maintenance of electrical trams with 
that of motor-omnibuses in relation to tyres (for tyres are 
given as the highest cost in maintenance) are likely to do a 


great deal of harm to the industry. f 


The Sirdar Rubber Co., Ltd. 
J. M. MaoLurios. 
London, W., May 18ih, 1905. 


Boiler House Records. 


The remarks in your last issue upon systematic and 
intelligent records of boiler house working in power stations 
should appeal very strongly to all engineers entrusted with 
the efficient working of the same, although it is feared that 
not many would welcome the innovation in the precise form 
suggested. 

It may be within the actual knowledge of your corre- 
spondent that such things have been done since the com- 
mencement “ in real live earnest ” at this power station, with 
some exceptions and additions, and it is no exaggeration to 
say that the records employed sharpen the wits of the whole 
staff, and add an interest in securing economy. 

The system of mechanically “ weighing in” the coal to 
eech working boiler hopper possesses an immense advantage, 
if daily records are meted out the value they certainly 

| к. 
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possess ; many engineers shake their heads in doubt as to 
the benefit, partly on the score of capital outlay, but chiefly 
perhaps with sceptical views or of drastic alterations to the 
boiler house architecture to dccommodate the same. 

While it is true that the analysis of the coal should be 
known at stated intervals, it would be going too far to 
embody teste daily in the reports. | 

Calorimeter testa made '*at home” are of little value, 
and very often misleading unless carried out by one and the 
same man, whose sole duty it is to work on matters 
chemical; sueh a man is seldom employed, and surely it is 
better to have tests made periodically by an independent 
chemist, : 

It is seldom practicable to weigh the ashes daily, since 
they contain a considerable amount of moisture from damping 
before being shot, and a variable allowance creeps into calcu- 
lations. “ The cubic feet of water pumped to the hotwell," 
&c., should probably read “from the hotwell"—why not 
insert one or more meters in feed range ? 

The addition of an apparatus to measure the percentage 
of CO, in the boiler gases is a direct advantage in ascer- 
taining the efficiency of the boiler, stoker and brickwork. 
Uncovered bars, air leaks and varying draught are frequent 
sources of ineconomy, and by this means are quickly ascer- 
tained—moet stokers have а firm belief in their own peculiar 
way of stoking, and will not be convinced of their error, if 
such there be, unless it is proved to them in black (or red) 
and white. 

| H. H. Perry. 
Power House, Brimsdown. 
May 22nd, 1905. 


A “Tight” Porter? 


This is extracted from the Daily Telegraph of to-day. 
What are we coming to? 


Porter and Electrician seeks situation. Tall and 
smart.” 
Comment would be superfluous. p" 

F. R. 


Power Station Economies. 


The following appeared in the Daily Mail for the 15th 
inst. :— 
ELECTRICAL WASTE. 


Bome interesting com в in the cost of electricity for power 
purposes were given by Mr. J. A. Jeckell, electrical engineer to the 
city of Coventry, in a paper read to the Birmingham and District 
Electric Club on Saturday. D MEE 

In 1900 the station costs at Coventry were 3:43d. per unit, whereas 
in 1905 these were only ‘85d. On the other hand, the gross profit 
increased from 1:44 per cent. to 647 per cent., while the price to the 
consumer fell from 4°27d. per unit to 2:284. ; 

Were the Coventry system of economies adopted elsewhere, the 
same results would be possible, said Mr. Jeckell, who gave the 
following figures :— 


Price Waste as compared 
per unit. with Coventry. 
Coventry 0:851. — 
Manchester 107d. £26,552 
_ Metropolitan area 2:45d. £90,346 
Ойу of London ... 1:66d. £49,971 
Westminster 1:86d. £55,072 


The figures regarding wastage are based on the total outpu* of 
electricity. 

There is no doubt that the Coventry works are being run 
economically, but at the same time there are others doing 
equally well, For instance, Dudley, a neighbouring station, 
turns ont 1,500,000 units at a total cost of 84d. per unit. 
At Coventry the principal part of the output is used in 
driving motors in factories, while a& Dudley trams are run 
from the municipal electricity works, so that these two works 
may be said to supply under approximately similar 
conditions. 

To compare the City of London Co.,the Metropolitan and 
Westminster areas where coal is expensive, and the demand 
purely a ligbting one with Coventry, where the works are 
situated practically at the mouth of the coal pits, and the 
demand is chiefly utilised for power purposes, is utterly 
absurd. uu | 

It would he interesting to know what the Coventry 
вуеш of economies” consiste of, and how these economies 


differ from those practised in other station. Surely others 
besides the author of the paper referred to know how to run 
а station—even if the author himself does not think во. 

Lastly, it is not in good taste for any municipal official 
to “ blow his trumpet " to the above extent, particularly 
when he finds it necessary to criticise the work of others 
while ignorant of the local conditions governing them, 
finally referring to the results as showing waste as com- 
pared with his own work. 

Station Engineer, 


— — ͤ —uů4VṼ ͤ ääôä—ꝛ — 


New Regulations fur Electricity iu Mines. 


In your issue of 12th inst, the firm of Everett, 
Edgcumbe & Oo, thought fit to wantonly attack us in an 
impertinent letter which they addressed to you, professing to 
have discovered the means of accurately carrying out the 
testing of electrical installations in mines under the new 
Home Office regulations, having regard, of course, to the 
difficulties alluded to in Mr. Harris's letter of the 7th inst., 
published in the Review. They gratuitously offered to 
furnish us with particulars of this apparatus, which accord- 
ingly we wrote for; after several days’ delay. we received 
price lista but no details, which under the circumetances 
we had a right to expect, and from the absence of these it 
might be inferred that their apparatus would be equally 
inaccurate under certain conditions alluded to in Mr. 
Harris's letter. | | | | 

In conclusion, we must decline to carry this correspond- 
ence further as far as Messrs. Everett, Edgcumbe & Co. are 
concerned. We bave answered a letter addressed to us 
throngh your columns, practically under compulsion, and 
do not wish to emulate the bad taste displayed by Messrs. 
Everett, Edgcumbe & Co. in attacking us under the guise of 
replying to a letter, which Mr. Harris wrote in his private 
capacity in order to avoid using your“ Correspondence ” 
columns as an advertising medium. 

Nalder Bros. & Thompson, Ltd., 
Faas. H. Naupmn, Managing Director. 
London, E.C., , Я 
May 19th, 1905. 


CHARGING FOR ELnEcTRICITY.—" Inquirer” asks whether 
consumers who have several shops fitted up for electric 
lighting are allowed discount as one consumer, or whether 
each of the shops is considered separately. He mentions 
the case of. a consumer who has three shops, and who, if 
charged on ‚опе bill only, would have several pounds more 
allowed in discount than when charged for each shop 
separately. , " 

А correspondent asks for the name of the makers of 
“Graham's loud speaking Navy telephones." 


а 


LEGAL. 


ConPoBaTION or BIRMINGHAM v. BiRMINGHAM CANAL 
Na vida rlox Co. [ 


IN the Ohancery Division of the High Court of Justioe on Thursday, 
May 18:h, Mr. Justice Farwell had before him an action by which 
the Oorporation of Birmingham claimed а declaration that they 
were entitled under provisions of Sec. 82 of an Act of William the 
Fourth of 1834, and under the conditions of a later Act of Qaeen 
Victoria, to take water from the Birmingham and Faseley Canal fot 
the purpose of condensíng water for their steam engines employed 
iu generating electricity for lighting purposes. 

Mr. Upjohn, K C., and Mr. R. J. Parker appeared for the plaintiffs, 
and Mr. Cripps, K.O., and Mr. Sargant appeared for the 
defendants. 

Mr. Pank nnz, in opening the case, said that it would really depend 
on whether within the meaning of certain statutes an electrical 
generating station for the generation of electrical energy was а 
manufactory under an Act of William the Fourth. 

. His Говрвнір: That would be some time before the generation 
of electricity was well known. | 

Mr. PARKEB said that was one of the questions which arose in 


-the case, There was, further, the question of whether the words of 


the Act were sufficient to extend to manufactures invented after 
the Act was passed. Electricity was well known before then, bat 


Vol. 56. No. 1,435, May 26, 1905.] 


THE ELECTRICAL BEVIEW. | | 


889 


^ 


it was not generated in large quantities, The Corporation were the 
owners of а piece of land in Summer Lane, Birmingham, and they 
had given defendants notice in writing of their desire of obtaining 
from the canal a supply of water for the engines in their generating 
station. The defendants refused to allow the Corporation to make 
such connection for the purpose, under the Act of George the 
Third, which provided that water could be taken from the 
canal by adjoining owners for condensing the steam of steam 
engines employed in the manufactures of Birmingham and in corn 
mills, Oounsel proceeding, said that by the Act of William the 
Fourth, it was made lawfal for all persons and corporations who 
then possessed any eteam engines situated within 200 yards of the 
canal, and used for the purposes of any manufactures, or for any 
corn mills, ironworks, collieries or other works then existing or 
thereafter to be established, to make communication between the 
water of the canals and the engines, and to draw from the canals 
each quantities of water as should be suffisient to supply 
such engines for carrying on the manufactures. The learned 
counsel submitted that the Acts clearly provided for the wa'er of 
the canal being used for the engines of manufactories other than 
those existing at the time the Acts were passed. A generating 
station, he submitted, came withia the meaning of a manufactory. 
It was impossible for him to describe what electricity really was, 
but it certainly was a marketable commodity. It was very often 
defined as a current, and also as а fluid. Text-books which had 
been superseded by newer ideas said it was a form of motion. 

His Говрентр: I shall want an export adviser, if I am to say 
what electricity ia. i 

Mr. PaRKER, proceeding, said that, whatever it was, it certainly 
fulfilled all the conditions of a marketable artiole. It could be 
produced, it could be sold, it could be measured, it could be stored, 
it could be carried about from place to place in bulk, it could be 
stolen, and it could be felt. However it might be defined, it had 
all the characteristics which were necessary for constituting a 
vendorable article. It was for the production of this article on a 
large scale that the generating station had been erected, and he 
submitted that it made the generating station with its 
buildings and appropriate machinery a factory, just as the 
laying down of large plants for producing wool, would make 
that building a factory within the meaning of the Acts in question 
The raw material io all these generating stations was the coal. By 
the aid of the coal they obtained the heat to develop steam, and by 
the aid of the steam they turned the dynamos which produced the 
current which was stored and sold. It was said that thie was an 
unknown process at the time the Act of George the Fourth was 

It was unknown how to produce electricity on a large 
scale, bat electricity itself had been known for long, 
and explained in many ways, though nobody had then devised a 
process whereby it could be used for the service of man on a large 
scale. The production of electricity in this generating station he 
submitted, fulfilled in the ordinary-aocepted sense all the con- 
ditions of manufacturing a marketable article for sale, and fulfilled 
the conditions stated in the Acts before his Lordship. The Acts 
gave everybody who bad engines in the vicinity of the canal, the 
right to draw water for generating steam, and the reason for giving 
such power under the Acts was that it would be for the benefit both 
. of the trade of the neighbourhood, aud also of the defendants, 
because it would increase the traffi: on the canal. The generation 
of electricity had all the cha’asteristics of a manafactory. A new 
article was produced from raw materials. A place was specially 
fitted and appropriated for that purpose, and the article produced 
was marketable. - That being the case, he submitted the generating 
station came within the provisions of the Acts in question. 

Mr. Onrpps, K.O., submitted that the manufactures alluded to in 
the Act were the then existing manufactures within 200 yds. of the 
canal. An electrical generating station could not be described as 
& manufactory under the provisions of the Acts referred to, The 
electric current or force or transmission of power was not a manu- 
factured article at all, nor did it purport to be. The plaintiffs 
wanted condensing power, not to produce a manufactured article, 
bat to produce electric curreat. They were not entitled to take 
water for that purpose. All electricity was energy. It was not a 
manufactured product. Ia this case the Corporation were to use 
steam engines for generating power, which afterwards would be used 
for generating purposes. It was proposed to use the water to alter 
the force of power from steam to electricity. Under the Acts the 
Corporation were not entitled to do that. The matter was an 
extremely important one. If the Corporation wanted the use of the 
water of the canal for the purposes of their station, they must make 
. а commercial bargain. They were not entitled to the free use of it 
under the Acte. He submitted that according to the true construction 
of the Acts, the use of the water was limited to the condensing of 
the steam of steam engines employed in their existing manufactures 
of Birmingham or in the corn mille. If there was no such limita- 
tion, then the meaning of the Acts wasa place where manufacturing 
process was carried on. A generating station was not a manufactory at 
all. It did not manufacture an article or product. All that was done 
was to create а power to be used afterwards for some purpose, it 
might be three or four miles away from the canal. At the time the 
Acts were passed the total power used in Birmingham for these 
engines was 2,700 H.P. For this generating station he understood 
they wanted 32,000 H.P. 

Mr. PABEER said he was told they only wanted 12,000 н.р. 

Mr. 8ARGANT thought the exact horse-power was 13,700. There 
were thrce purposes for which the power was to be ured, namely, 
for lighting, for tramwaye and for sale to persons for use in manu- 
factories. The amount of water necessary would be about a quarter 
of & million gallons an hour. 

His LonpeniP intimated that he would take time to consider bis 
judgement, 


charged. | 


CALLENDER'’S CABLE AND Construction Со. v. KILLARNEY 
Exvzoraic Ілонтіхо Co., LTD. 


On May 16th, at Dublin, the Master of the Rolls made an order on 
behalf of the plaintiffs that the purchaser of the undertaking of the 
defendants should be put into possession of same, and that the 
receiver should pass his final accounts and be thereupon dit. 


HaAYwABD v. EALING ConBPOBATION. 


Веғова Mr. Justice Grantham and a special jury in the King's 
B nch Division on Friday, Mr. Thomas Hayward, described as a 
fruiterer, sued the Mayor and Corporation of Ealing to reoover 
damages for injuries alleged to have been sustained through an 
electric shock. Mr. Bankes, K.O., and Mr. Turner, appeared for 
the plaintiff, and Mr. Dickene, K.O., and Mr. Herbert Smith, were 
for the defendants, | ` 

Та opening, counsel stated that the plaintiff was standing outside 
his shop on April 30th with one foot upon one of the electric light 
inspection and cable boxes. It was extremely wet at the time, and 
it was alleged that plaintiff received an electric shock, which caused his 
leg to give way. He was thrown down, and his knee cap was broken. 
The defendants denied any negligence on their part. Evidence 
having been given by pleintiff, his wife, Mrs. Sophie Hayward, 
recounted what Messrs. Poole and Lewis, electric experts, said after 
completing their examination of the box. Both agreed that the 
leakage was not sufficiently strong to have caused the accident. 
Mr. Poole had, however, been in her shop an hoar before, and said 
there was a strong leakage. About 4 o'clock the same afternoon 
two workmen in overalls, and two gentlemen who appeared to 
superintend, made an examination of the box, and subsequently 
closed it down. | ` 

Dr. SraNLEY, who performed an operation upon pleintiff two 
days after the accident, said the patella was broken straight down. 
There seemed, in that particular case, to have been a muscular con- 
traction behind the knee in the first place, and plaintiff had made 
A наз jump to recover himself, with the reenit that the bone was 
broken. : | 

Oross-examined by Mr. Diokgss, K.O., Wirnass said the muscular 
contraction might have been caused by electric current, and it 
might have been the result of a slip. He had seen two horses elec- 
trocuted in Marylebone through stepping upon the cover of a box 
similar to that in the present case. Ia hie opinion, 100 volte was 


not snfficient to cause death, but was calculated to do injury. He had 


received a nasty shock in his own house while busy upon the elec- 
tric wires, He had experienced a severe shock from 100 volta. 

Mr. Justice GBANTHAM: If 100 volts is enough to give you a 
nasty shock, then 200 would be much worss. We shall have to 
look ont when touching our private installations. 

Mr. FagzpEBICk P. №осногвок; M. I. E. E, of 53, Victoria Street, 
said he had had considerable experience in the laying of electrical 
mains. He had been shown а plau of the electric box, and had 
observed how the cables were placed. There were two T joints and 
two joints in the length of the cable. It was quite possible for a 
man to receive a severe shock from the cover of a box. Some people 
were more susceptible to electric shock than others. It was quite 
possible for plaintiff to have received a shock from the cover in the 
manner described. | 

Cross-examined : Assuming that the box lid was in cohtact with 
the earth and the positive wire was leaking and in contact with the 
cover, & person would not receive a shock. 

Examined by Mr. Bawxzs, K.O., WirsESS said that leaks in а 
system usually occurred at the jointe. Sometimes these were due 
to damage sustained by the wires in being drawn through the pipes. 
He could not understand the reason for the joints, but the dead 
ende, he presumed, had been made through а house service beiu 
disconnected. Much depended upon the difference of potentia 
between the cover of the box and the pavement. It the cover of 
the box was not such a good conductor as the pavement the man 
could not get a shock. It was quite possible, in his jadgement, that 
an electric shock might be conducted to the man while he had one 
foot on the box and the other on the pavement. | 

Mr. Евмевт J. Тлугов, A. I. E. E., assistant engineer to Н.М. 
Board of Works, said that when be was connected with the Salford 
Corporation, & number of leskages in systems had come under his 
notice. In many ofthess cases leakages occurred at joints. It was 
quite possible for plaintiff to have received a shock in the way 
indicated. Had the cover been a “ perfect earth " there would have 
been no shock. Witness then explained the meaning of ' perfect 
earth," and cited, as an example, the measures taken to secure this 
in the care of a lightning conductor. He agreed with the evidence 
given by Mr. Nicholson. 

By Mr. Гтокинв: Upon examining the box in question in 
December he found no leakage whatever. If there were no leakage 
there could be no shock. If the resistance of the earth were less 
than the resistance of a man's body, the current would of necessity 
run to earth. 

For the defence, Mr. James SwINBURNE gave it as his opinion 


 tbat it was impossible for а person to receivo а shock from 
Ja box unless there was metallic contact. From the plan shown 


him, he concluded that it was impossible for there to have been this 
contact. А shock that was strong enough to break a man's koee- 
cap was sufficient to double him up. 

Dr. BrANLEY, recalled, said plaintiff must have bad a definite 
slip from the box to have produced the broken knee cap; an 
ordinary side slip wonld not have caused it, 

Dr. WALLACE, а surgeon of Harley Street, said the bresking of 
the patella was а common form of fracture, and coyld result from 
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slipping on the pavement; and Dr. Bruce, in charge of the X-ray 
department at Charing Cross Hospital, spoke to a fracture of the 
nature as being frequently treated in the hospital. Assuming the 
accident in the present case to have been the outcome of an eleo- 
trical shock, he would have expected to find injury to the muscles 
of the limb, or to both limbs. At Charing Oross Hospital elec- 
trical treatment was practised, and it was quite common for a 
preseure of 100 volta to be applied. 

Mr. Peroy боор, A I. E. E., who was for two years in charge of 
the electrical testing apparatus at the Thames Ironworks, described 
the result of the examination he made of the box at Ealing in com- 
pany with Mr. Lewis. Tests were made with the cover of the box, 
and no result whatever was obtained. He found tbe insulated 
material in perfectly good order. In order to make the test com- 
plete, he joined one wire of the telephone to the iron part of the 
box cover and then to the iron part of a post office box in the 
neighbourhood. Had there been a leakage the telephone would 
have revealed it, bat not the slightest evidence of leakage was 
present. \ 

Further evidence having been given on behalf of defendants, 
counsel addressed the Court, and the case was adjourned until 
Monday, when Mr. Percy Good was re-examined at some length 
upon the tests made by him at Ealing. Other witnesses gave 
cviderce, and eventually, after addresses by counsel and a short 
summing up by his Lordship, the jury disagreed. 


 BonouaH or WANDSWORTH v. THE LONDON UNITED 
Tramways (1901), Lrp. 


Tuts саве came before Mr Justice Warrington in the Chancery 
Division, on Saturday, on a motion by the plaintiffs for an interim 
injunction restraining the defendants from breaking up any of the 
roads within the jurisdiction of the plaintiffs. It sppeared that 
the London United Tramways Act, 1902, authorised certain exten- 
sions of the defendant company’s lines in (amongst other places) 
Wimbledon, Merton and Kingston. Вес. 27 of the London 
United Tramways Act, 1901, by the Act of 1902 was incorporated 
inthe latter Act. [The material portions of Sec. 27 are men- 
tioned in our leader columns to-day, where we comment upon 
the case.] No new generating station was anthorised by the 
Act of 1902. In March last the defendants gave plaintiffs 
notice that they should enter upon and break up certain roadways 


within the plaintiffs district, so as to connect their tramways at - 


a sub-station at Wimbledon witb the central power station at Lot's 
Road, Chelsea, belonging to the Underground Railways of London 


Co., a distance of between 5 and 6 miles, which affected roads in the © 


plaintiffs’ district extending from Putney Bridge to Wimbledon 
Common. The plaintiffs’ cage was that defendants had no statutory 
power to break up or disturb streets in districts where they had not 
been empowered to lay a tramline, in order to obtain electricity 
from & generating station building to an independent company, 
and further, tbat no notices in accordauce with the Standing Orders 
cf the House of Commons bad been posted up in any of the streets 


in the plaintiffs’ district where it was now proposed to lay the elec-. 


t:ic cable prior to the application of the Act of 1902. The facts 
were not in dispute, the only question being the correct interpreta- 
tion of Sec. 27 of the Act of 1902. | 

Mr. Cripps, K.O., and Mr. Lyttleton Chubb appeared for tbe 
plaintiffs, and Mr. Balfour Browne, K. O., Mr. Rowden, KO, and 
Mr. Obristopher James for the defendants. 

At the conclusion of the arguments of counsel, his Lospssrp, in 
giving jadgement, said no sufficient reasonshad been brought forward 
by the plaintiffs to induce bim to hold that the words any gene- 
rating station ” in the section must be confined to “any generating 
station belonging to the company.” He held that the latter part of 
Sec. 27 was in general terms, and that there was nothing in this part 
of it from which he could infer that the general words used were 
to have any less or more limited meaning attributed to them. He 
thought the defendants had power to execute the works n 
for counecting their system with the generating station at Lot'e 
Road, Chelses, and he refused the motion. 

Mr. Влгғоов Browne said that if plaintiffs chose to appeal, 
апа did so promptly, defendants would not at present proceed to 
break up the streets to lay the cable. 

It was arranged that if plaintiffs did elect to appeal, notice of 
appeal should be served within 14 days. 


Swansea COBPORATION v. NATIONAL TELEPHONE Co., LTD. 


Ix the Chancery Division, before Mr. Justice Buckley on Monday, 
May 22nd, this case was mentioned. On Мау lith, his LORDSHIP 
declared that the plaintiffs were entitled to be afforded by the 
defendants all proper facilities for restricted intercommunication, 
and ordered that the defendants do give such proper facilities (see 
Exec. Rev., May 19th, p. 801). 

Mr. ASTBURY, K.C., for the defendants, said his clients had decided 
to go on w.th the appeal, and they now asked his Lordship to say 
what shculd be done in the meantime. Evidence had been 
obtained as to the cost of carrying out the order. They 
were not trying to get out of the order, but were getting 
the evidence for the purpose of seeing what ought to be 
done pending the appeal. In view of the importance of the 
matter, the Court of Appeal might possibly expedite the hearing. 
Their evidence was directed to showing what would have to be 
done to mske the connection intimated in the order. Mr. Swin- 
Lurne, who did not give evidence at the last trial, and Mr. Gill, had 
gone into the matter. It would be necessary for the defendauts to 
"upply at the Swansea junction a switchboard which would have 
to be worked with special connections. There would also have to 


‚ Oorporation's. 


evidence. 


. both present and future, including unpaid capital. 


be A ial transfer line operator to each switchboard, as the 
National Telephone Co.'s system was not worked the same as the 
In addition, there would have to be a sufficient 
number of branch lines to enable the whole system to bs 
worked at once. It was estimated that it wonld teke 
26 werks to get these things into working order. The manu- 
facture of the switchboards was the most difficult part, as 
the difference between the two systems made automatic signalling 
necestary. The defendants did not want anything unreasonable, 
but they asked the Court to help them a little by limiting the 
number of connections to be made at once. At present the Corpora- 
tion bad 217 pairs of junctions. The defendants suggested that if 
half these were dealt with, the work could be done much more 
speedily. That would be sufficient for the plaintiff^ plan for а 
time, and the transfer boards would be of use if the defendante’ 
plan was ultimately adopted. | 

His Г.ововнтр said he had expressed the opinion that everything 
ought to be immediately done to effect a junction at Swansea. 

Mr. AsTBUBY said his clients were prepared to go farther than 
that, and make the connection with Mumbles and Morriston as well. 

Mr. Воскмавтив, K. O., in answer to a question by the judge as 
to what the plaintiffs wanted, said his cliente only got the 
defendants’ affidavits on Saturday last, and had not had time to 
consider the matter properly. They did not want to pat the 
defendants to unnecessary expense. All they wanted was that a 
reasonable number of junctions should be giventhem. His expert 
evidence, which he had not had time to put into writing, was that 
26 weeks was an unreaconable time to do the necessary work. 

His Lonpsurp, after further discussion, said the matter had better 
stand over to enable the plaintiffs to answer the defendant 
When that had been done, if the parties could not agree 
upon a figure, he would say what he was prepared to do. Both 
parties appeared to desire to be reasonable, and his order was that 
everything should be done to put the Swansea line in operation as 
с Anar as possible, The application would stand over until 

ursday. i 


Іх re Ввоокев & Goss, Lrp.—Poxos v. Tug COMPANY. 


Ix the Chancery Division of the High Court of Justice on Taesday, 
Mr. Justice Swinfen Eady bad this case before him. Mr. William- 
son said this was а debenture-holder's action, and it came on as А 
motion for judgement in default of defence. A receiver had been 
appointed. The company wasa small electrical one, formed in 1903, 
and had power to issue debentures. Plaintiff's debenture was dated 
in 1904, and was for £800. Опе of the other debenture-hold ers, 
nemed Hough, joined. The company were to pay in 1910 the 
principal and interest, aud the charge was on their und A 
There was а 
provision that the principal morey of the plaintiff should rank pari 
passu with two debentures which bad previously been issued to Mr. 
Hough and Mr. Esmond. The compaay was Lopelessly insolvent, 
and the money on the debentures was unpaid. He proposed that 
his Lordship should make a declaration that the plaintiff and other 
holders of the first-mentioned debentures of the same issue were 
entitled to a charge on the undertaking and property of the 
company for securing the repayment of the principal moneys and 
interest. 

His Lordship made the declaration, and directed the usual accounts 
and inquiries. 


Mayes v. BAM & Co. 
AT the Marylebone County Coart on 16th inst., this case was heard. 
It was a claim for £71, the cost of re-wiring premises at a residence 
at Bexhill, which had been wired by defendants in 1899, and upon 
which a short developed, causing a small fire in 1903. Defendants 
were told to spare no expense, but to put in the best possible 
material. Expert evidence was called to show that the insulated 
wire taken out, was not in the condition it should have been in 
after only five years’ use. A fire insurance expert said that the 
residents were living on a mine. The defence was to the effect 
that the best possible material had been used. Some of the wire 
was G.E.C., and some Silvertown, and any deterioration must have 
been caused by damp. The house was empty for some years. 
Judgement was given for plaintiff for the amount claimed, less £10. 


PRESSLAND v. EpMUNDSON’sS ELEOTRIOITY CoBPoBATION, LTD. 


IN the King's Bench Division of the High Court of Justice on 
Tuesday, before Mr. Justice Wills, sitting without a jury, this case, 
which was an action to recover about £15,000 commission on the 
carrying out of a large electrical supply scheme in Lancashire, 
came on for hearing. 

Mr. Witt, K.C., and Mr. Ashton were counsel for plaintiff, and 
Mr. C. A. Russell, K.C., and Mr. Geo. Wallace appeared for the 
defendant company. 

Mr. Wirt said the plaintiff, Mr. Wm. Thos. Prersland, was an 
electrical engineer, and the action was brought to recover com- 
mission and remuneration for services rendered, from the defendant 
company. He thought he might safely say that both the plaintiff 
and the gentleman who represented the defendant company were 
on the most friendly and amicable terms, and that all they wanted 
was a decision as to how much ought to be paid to the plaintiff for 
the services he had rendered, or as to what rate or standard of 
payment he was entitled to. His client said he wae entitled to be 
paid at а higher rate than the defendant company seid he should 
be paid at. The plaintiff's claim was for money alleged to be due 
from defendants to him under an agreement dated August 6th, 
1897, or alternatively & quantum meruit fot services rendered and 
for an account. The defendant compaay were contractors in a very 
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large way for the erection of works for the supply of electricity. 
About the date named they employed plaintiff for the purpose of 
promoting schemes for the establishment of electric light- 
ing, traction and other works in various parta of the country, 
and obtaining the necessary Parliamentary powers, upon 
the terms that the defendants should pay him 5 per cent. com- 
mission upon the amount of such contracts as they should enter into. 
In the early part of 1898 the plaintiff introduced to the defendants 
a scheme of great value and importance for the establishment of 
electric supply stations and other works in a district extending 
about 20 miles around Wigan. The scheme was accepted by the 
defendants, and the plaintiff worked upon it during the years 1898, 
1899 and 1900. The scheme was brcugbt to a successful issue as the 
Lancashire Electric Power Co., Ltd., which obtained Parliamentary 
powers in 1900 to carry out the worker. In October, 1908, the 
defendants entered into a contract with the company he had just 
mentioned to carry out certain works in connection with the 
scheme to the amount of £300,000, and plaintiff said 
that he thereupon became entitled to a commission of 
b per oent. on that sum under his agreement. Alterna- 
tively he said he had performed the work at the request of the 
defendants, and he asked for a reasonable rémuneration for his 
services. In fact he claimed £15,000 commission, or a quantum 
maruit for services rendered. He might say that during the time 
plaintiff had been connected with the defendants they had paid him 
something like £20,000, and that until the present case arose there 
had never been any trouble or difficalty. The Wigan or Rossendale 
scheme was a great scheme embracing an expenditure of about three 
millions capital. 

Mr. Wu. Tuos. Рвеваганр, the plaintiff, was called, and gave 
evidence in support of his counsel's opening statement. Но said 
he had been engaged in electrical undertakings since 1881. He 
gave details as to the promotion and carrying out of the Rossendale 
scheme. He said there were in the district 122 local authorities, and 
he saw the officials of a great number of them. The area was about 
1,000 square miles. He gave particulars as to his work in connec- 
tion with the formation of the scheme and the oarrying of a Bill 
through Parliament. 

Mr. Автнов бӨмттн, solicitor, clerk of the peace and late town 
clerk of Wigan, spoke to plaintiffs connection with the electric 
power scheme for the district. He discussed the matter many times 
with Mr. Preasland, who was instrumental in carrying it out. 
The bearing was adjourned, 

On Wednesday, Mr. RosszLr, K C., for the defendants, contended 
that it was not by reason of anything done or suggested by Mr. 
Pressland that the Lancashire Power Bill came to be promoted. 
He had been paid all out-of-pocket expenses due to Ыш, and 
defendants had paid a sum into Court whicb, they said, was suffi- 
cient to cover all liability. Counsel submitted that plaintiff was 
not entitled to claim commission under his agreement of 1897. 

Mr. F. E. Овіррив, managing director of the defendant com- 
pany, said that they agreed to join the syndicate as third parties, 
and arranged for plaintiff to do canvassing and other work at a 
reasonable remuneration. There was never any arrangement to pay 
him commission. 

Mr. J. Бтовокох, civil and electrical engineer, Lsede, said that 
he prepared an electrical supply scheme for South Lancashire in 
ут Mr. Pressland gave no engineering or electrical assistanoe 
at al]. і 
. His LonpsHre said he did not think the work in question came 
under the agreement of August 7th, 1897, or under any specific 
contract which fixed any rate of remuneration at all. He thought 


` that a jury would in all probability have awarded plaintiff £1,200, 


and he gave judgement for that amount, with coste. 
Mr. WALLACE: I may now tell your Lordship that we had paid 


into Court £1,100. 
His LoRpsSHrP ordered the payment out of Oourt to the plaintiff 


of that amount. 


"| PARLIAMENTARY. 


LONDON ELECTRIC POWER BILLS. 
(Continued from page 828.) 
Central Electric Supply Co.’s Bill. 
Tuesday, May 16th. 


Мв. BouLNois was further examined: If they got their powers it 
would mean that they would be able to sel] much more cheaply to 
the affiliated companies than they did at present. There was no 
maximum price in the Bill for bulk supply, but there was a clause 
which provided that should the company and any authorised under- 
takers fail to agree upon a price, they should appeal to the Board 
of Trade to fix the price at which the supply should be given. The 
present price to the two affiliated companies was practically cost 
price, with a very small margin for profit. 

The Hon. J. D. FirzaEBALD, K C.: The Westminster Co. could, 
if they liked, take the whole of their supply from the Central Co. ? 
—WiTNESS: Yes. 

Mr. FiTzaEBALD then suggested that the two companies could 
generate more cheaply than they were supplied by the Central Co, 
— WiTNESS could not say. 
` The ORAInMAN remarked that the matter was perfectly clear. 
The two companies had started the Central Co. for the purpose of 


supplying their peak load. They had their own generating stations 
and if they did not generate in them, they would have to scrap 
them. Evidently, as business men, they would take what supply 
they could from their own station, and come on the Central Co. 
for their peak demand when they found it necessary. 

Re-examined: He did not think it would be fair to give power to 
the Administrative Co. to supply the suthorised undertakers in their 
district, and to deny tbat power to them. | 

Dr. Кинншру, the joint engineer with Mr. Dobson, of the 
Central Oo., was then called. He said that the present capacity cf 
the station was 8,600 zw. They were using the station to tho 
extent of about two-thirds of its capacity. Their site was being 
used to the extent of about one-fifth of its capacity. They had the 
foundations put in for a second set of buildings, and a railway 
siding had also been made. The ares of the site was 7 acres. 

The OzgarRMAX: Then what was it you had in mind when you 
bought the seven acres? Yon did not want the whole of that for 
your peak load ?— We had in mind an increase in the peak load. 

Further examined, WrrwEsS said that, allowing for spares at the 
present load factor, the company could from its existing station sell 
19 million units per annum. The works cost and management and 
general expenses he estimated at 62d. per unit, Interest and sinking 
fund and so on would bo ‘26d., or together a total of 88d. The com- 
pany had an agreement with the Regent's Canal Co. to take water fur 
the purposes of condensing, but they had not utilised that agreement, 
because as yet they had not got statutory powers over that part 
of their site on which they wished to erect the condensers. In the 
сазе of Victoria Station, he thought that a special main would be 
required if the demand were large. If it were not laid by the 
Oentral Co it might be laid by the Westminster Co. They could 
use an existing main to within 150 yds. of the station. At present 
Victoria Station was supplied for lightiog but not for power. | 

Oross-examined by Mr. FrrzamBALD: At present their station 
was а non-condensing one. He did гоб know exactly how much 
hot water they would have to tarn back into the canal. He would 
have to work it out. 2 

Re-examined: They could use their present plant withont oon- 
densing. He designed the general scheme of the station, aud it: 
capacity, except for peak purposes, was a long way from having 
been reached. 

In reply to Lord Zovon of Harringworth: It was generally 
desirable to have separate mains for lighting and power, becaus; 
the power load was very often “jumpy,” and would affect the 
steadiness of the lighting. In the case of small motors it did 
not matter so much; as an illustration, ho mentioned that the fans 
for ventilating the Houses of Parliament were worked from the 
same mains that supplied the electric light. 

Mr. FREDERICK JAMES WALKER, secretary and manager of the 
Central Co., was called to show that the object of the company in 
laying out the land on the Regent’s Canal was that it should form 
the nucleus of a very large station to supply in bulk. They had 
been refused power to supply in bulk, but they had always had the 
intention of coming to Parliament again. 

This concluded the case for the promoters, and the Hon. J. D. 
FrrZGERALD addressed the Committee on behalf of the Administra- 
tive Co. He said that the company was to all intents and purposes 
in the same position as another company which their Lord- 
ships heard about last session. They had heard of a Wood Lane 
station which had been erected by two companies for the supply of 
Kensington. Something of that kind might have been done in 
this case; but instead, the companies decided to form a separate 
company. Parliament had said that the company shoald serve in 
the useful and humble capacity of supplying the peak load to tho 
two companies. They had aceepted the decision of Parliament, but 
now they wanted to be given a further status, and to have an area 
of their own. They proposed to supply in St. Pancras, and although 
St. Pancras was an industrial area, they did not proposs to supp'y 
any of the manufacturers there. He asked if it was likely that 
the company could ever get into the position which the Adminis- 
trative Co. would be in. | 

Mr. Евкюмах, K.O., on behalf of St. Pancras and Marylebone, 
said that those local authorities were now equipped to supply their 
own districts. Ae to the proposed second main, he would not say 
anything about it. If their Lordships thought that it was a public 
necessity, it was for them to say so. He concluded by remarking 
that if the company were allowed to supply railway companies, it 
would mean that they would cut up streets for the purpose of lay- 
ing mains. 

Mr. BrLENNERHASSETT, K.O., for Westminster, then addressed the 
Committee on the question of purchase. It was a question which 
involved a great principle, and he asked their Lordships to give no 
decision upon it, but to leave the matter where it was. Ths com- 
pany had accepted the purchase clause in their Act of 1899, and 
they hsd no right to ask that it should be struck out now. 

Mr. Moon, K. O., in reply, asked the Committee to consider the 
Interests of the consumers in the districts under consideration. 

This concluded the case for the Central Oo, and the Committee 
decided to defer their decision. (Further consideration of thia 
scheme took place after the decision had been declared, and it is 


reported on page 843.) 
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County of London Electric Supply Co.'s Bill. 


Мв. Moon, K.O., then opened the case for the County of Londor 
Co.s Bill and in doing so, said that he must congratulate their 
Lordships on having arrived at the last of the Bills. The Bill wa: 
different in some respects from the Bills which the Committee had 
had before them, inasmuch as it contained more of a domestic 
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character as regarded the company itself. The company also sought 
power to supply in bulk, but all their bulk powers were to be cutside 
eir ares. The company had two generating stations, one at Wands- 
worth and one in the City Road, at the north of Fiosbary. By 
Clause 10 the Bill provided that the company should be able to 
increase the capacity of both of those stations, and that part of the 
Bill was unopposed. Another part which was unopposed was that 
relating to the keepiug of one account for Holborn and Finebury 
instead of two. Counsel went on to describe what the promoters 
roposed to do in the way of connecting up the two statione 
I City Road and Wandsworth. That wasa very important matter 
for the company, for the connecting up of the two stations would 
mean that great economy, and consequently lower charges, would 
result. There were some hours of the day when one station would 
suffice for the whole of the area, and, in fact, he believed that, for 
certain months of the year, something like four, one station 
wonld be sufficient. On the question of supply in bulk, the learned 
counsel said that at the 5 time the company had as customers 
many of the large railways companies, among them the Great 
5 the City and South London, the Great Northern and 
Dity, and the Great Western. They had had negotiations pending 
with tbe London and Brighton Oo. for a supply for part of their 
line, bnt when it was found that it was uncertain that the company 
could legally supply them the negotiations were broken off. In the 
same way they had had negotiations with the Bouth London Tram- 
ways Co. and these also had come to nothing. It was absurd to 
expect a company to take a supply for part of their line. The 
advantage of a traction load was well known to those wbo ran 
generating stations, as it enabled the cost of supply for other purposes 
be reduced. Tbe compsny proposed to add to their area 
Балетти Lambeth, Southwark, City, Shoreditch and Hackney, and 
hey sought power to supply in bulk to any authorised distributor 
їп those districte, for use either within or without the ares. One 
óther matter which the company had on the Bill was the erection of 
generating station at Tottenham for the purpose of still further 
8 their output. It was proposed to build a station with a 
capacity of 70,000 xw. Oouueel then dealt at grest length with the 
opposition of the Administrative Co. He eaid that it would 
nbi be denied that the ideal conditions for the manufacturer were 
for him to be in а position to obtain а supply generated by those 
who could generate most cheaply, and distributed by those who could 
distribute most cheaply. That was what the County of London Co. 
were offering to the manufacturer, for they did not allege that they 
could distribute more cheaply than the local authorities who bad 
heir own mains. | | 
At the conclusion of leatned Counsel's speech, Mr. Raw, К.С., 
asked the Committee if they would consider the quest on of the 
locus of the L. C. O. before witnesses were called. 
After consideration, the Committee decided to allow the L. O. O. 
a limited /ccus in respect only of streets and sewers. 
` Mr. Врлвкв, the chief engineer to the County of London Oo. was 
tben called. He said that when tbe company got the proposed 
area it would make their total area 100 miles tquare, in which art a 
there would be 2,956,000 pe^ple. The systems of generation at 
both of their stations were the same, во that there would be no 
difficulty in connecting the two. Referring to the site at Totten- 
fiam, witness said that it was situated оп the River Lea. Tho 
station would be put up in 10,000 кү. sections, and would 
ultimately have & capacity of 70,000 xw. There would be no 
difficulty in taking the connecting main tbrongh the City, but they 


had not in their Bill selected any special route. Being a trunk © 


main, there would be little inconvenience from inspection. There 

was plenty of room for their mains in one of the footways of 

Blackfriars Bridge. Witness then put in a number of tables showing 

the number of boxes which would be required on thé route of the 

proposed main; and alsoithe cost of transformation, &о. He estimated 
he total cost of generation at 76d. per unit. 


Wednesday, May 17tÀ. 


Mr. SPABKS continued his evidence, and in reply to the Сналв- 
MAN, said that if the extended area were refused, it would still be of 
great importance to the company to have powers to supply 
authorised users, namely, the railway and tramway companies. 

- Orosms-examined by Lord Ңовквт Crom, К.О. (for Camberwell): 
е aad did not propose to alter the position of Camberwell 
ata 

In reply to the OHaIRMAN, Lord Ropzrr explained that at the 
end of the 42 years provided by the Act, Camberwell, although 
there was a sub-station within the ares, would have nothing to 

urchase. Hie contention was that at the end of the period, 

amberwell would be called upon to pay for a portion of the 

enerating station at Wandswortb. To that his clients objected. 
Camberwell understood at one time that there would be a generating 
station within their own area. 

Further cross-examined, WirNEsSS said that the promoters pro- 
posed to supply an authorised undertaker in their Camberwell area 
for distribution in Lewishan. 

In reply to Mr. Lrorp, K.O.: Their maximum price at present 
was 7d., but he had been advised by the company’s legal adviser 
that they had limited their power to charge to 24d. The maximum 
for the additional area was probably not more than 8d., and certainly 
not less than 6d. He had compared his maximum prices (in the 
Bull) with those of the Administrative Co. He disagreed with the 
way in which the Administrative Co. bad set out their tables. If 
the tables were right, then the prices of the Administrative Co. were 
lower than those of his company. 

Mr. Номовлтов LLOYD: You have no sliding scale ?—No, we have 
not. 


Do you propose to use your existing mains for the purpose of - 


supply under this Bill ?—Yes, specially for ourselves. 


F And those mains at present sre purcbasable by the local authorities? 
—That is so. 

Mr. Honoratus Lrovp suggested that the use of the mains would 
cause difficulty in regard to the purchase, but WrrNESS could not 
sgree; the mains would only be so used at present. They would 
be laying fresh mains ultimately. 

By Mr. Rıaa (for the Oorporation of London): They had 
included the City in their additional area, because they were pro- 
posing to lay their mains through the City. It would have the 
option of taking a eupply. 

Mr. Bros: But why do you propose to lay your mains through 
the City? Why could yon not go round ?—Wrrnzes replied that it 
was the nearest way for the mains to go. 

In reply to further questions by counsel for the City, Wirnzss 
said that the company might supply some of the tube railways in 
the City. 

Mr. Rica: What is there which this Bill will do for the City 
which Mr. Mers's scheme will not do?—I don't know anything 
about Mr. Mers's scheme. 

Mr. Sypmzy HorraAND (for the Charing Cross Co.): The area 
which you propose to take is something like Euclid's definition of a 
line, “ Length without breadth"?—If 8 miles is without breadth. 
We shall supply the adjoining aress. : 


Mr. HorrAND remarked that that would be at the expense of the 


existing companies. The company might bə called a zucker 
company.— Witness : We shall aid the existing companies. 

Mr. Ноггано: Then I will call you a "sucoour company,” and 
we are friends again. 

In reply to Counsel for Croydon, the WIrarss said that he would 
bave no objection to making it perfectly clear that no mains should 
be laid in that borough. 

Re-examined: He thought that it would be only fair for the 
company to be called upon to give a supply to authorised under- 
takers in those areas through which their mains went. As to the 
connecting up of the two stations, Lord Oross's Committee had 


recommended that such powers should be given to companies. If 


Battersea were excluded from tbe Bill, it would mean that the oon- 
necting main would cost an additional £30,000. 

Mr. Моврнү, a director of the South London Tramway Оо, was 
called, and said that if the Bill were passed they would, providing 
that the prices were reasonable, take their supply for their tram- 
ways, when electrified, from the Oounty of London Oo. 

Mr. SHAw then said that he did not propose to call any more 
witnesses. 

Mr. Hotnanp objected that he wished to see further witnesses, 
but the Онлтвман said that the opposition would have their oppor- 
tunity to reply. | 

Віт RArPH LiTTLEB, K.O., then proceeded to address the Com- 
mittee on behalf of the Corporation of London. He dealt with the 
congested state of the streets in the matter of mains as well as traffic, 
and asked the Committee to say that the promoters had no right 
further to increase that congestion and to add to the already large 
1 of companies who bad powers to break up the streets of 
the City. | 

Mr. Honoratus LLOYD, on behalf of the Administrative Co., con- 

tended that the Bill of the promoters was on a wrong base. What 
was wanted was a company with a comprehensive area. The Bill 
did not propose to meet the demand of the manufacturer. It was a 
Bill promoted to place in the hands of the middleman a supply of 
electricity at a low cost, the middlemen being practically the pro- 
moters of the Bill themselves. What they really wanted to do was 
to supply themselves so that they might give a cheap supply to the 
middlemap, and there was no proposal to deal with the mauu- 
facturer as the manufacturer ought.to be dealt with. There was 
nothing in the Bill which would give the manufacturer right to call 
for a single unit of electricity. That was what would happenin the 
existing area of the company. In the proposed added area, things 
would Ъз very little better, for then the manufacturer would only be 
able to demand a supply in accordance with the existing provisional 
orders. He admitted that the joining up of the stations was naturally 
a part of the development of the undertaking, but he objected to the 
proposed station at Tottenham. There they were to all intents 
and purposes a new company seeking new powers. Continuing, 
counsel said that it was evident that someone should have power 
to supply authorised undertakers within the company's existing area ; 
and he was perfectly willing for tbat power to be given to the 
Administrative Co. in competition. The advantage of giving the 
power toa new company was that there was vo difficulty with 
regard to the question of purchase. 
Lord Бовквт Сиси, addressed the Committee on behalf of a 
number of local authorities. Dealing with the case for Camberwell, 
he said that the prov. order of 1:96 was consented to on tbe express 
terme that there should be a separate undertaking for Camberwell, 
and he contended that the company had really attempted to avoid 
the purchase clause. 

Learned counsel called Mr. НлутаАВр, the borough engineer to 
Battersea Council, who spoke as to the congestion of pipes, &0., in 
the streets, and said his council objected very strongly to any 
further company baving powers to open the streets. 

Mr. Taaa, the Town Clerk of Camberwell, was called on behalf 
of the opposition of that borough, aud during the course of his cross- 
examination. 

Mr. BALFOoUB Browne said that the County of London Co. did 
not propose to use their enlarged sub- station at Camberwell for any 
other purpose thap that of the supply of Camberwell. | 

Mr. Уквкү ENox, addressing the Oommittee on behalf of the 
South London E. S. Co. and the Borough of Southwark, remarked that 
it was difficult to understand why the company should be given the 
power they sought. If some extension of powers was necessary, it 
should be given to all the companies, and not to one only. 


- 


working any railway, tramway, tramroad, 
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Mr. Ётонкү HorraíND, for the Charing Cross Oo., said that the 
real object of the Bill was to get into the City. He regretted that 
Mr. Braithwaite had not been put into the witness box, for Mr. 
Braithwaite was the Bismarck of the electric lighting world, and it 
was to help his City Co. that the Bill had been p:omoted. The 
promoters could supply the City Co. with current, while the Charing 
Cross Co. could not compel them to give a supply. It was really a 
very great injustice. 

Mr. Вагғосв Browns said that although he bad no right of 
reply on his learned friend's speech, be would like to ғау that it 
was absurd to suppote that the purpose of the Bill was to buttress 
up the City Co. Dealing with the opposition of the local authori- 
ties in the cases where witnesses had been called, he said that the 
position of Camberwell was perfectly clear, but thero was not one 
word in the provisional order for that place about a separate gene- 
rating station for the district. With regard to the City, it was only 
right that authorised undertakers there should have an opportunity 
of obtaining a supply in competition. 

At the conclusion of the learned Counsel's speech, the Earl of 


 CaMPRBDOWN remarked that he would ask counsel to attend on the 


morrow, and he sbould be glad if, while the Committee were con- 
sidering their decision, someone from the various companies could 
be in attendance to answer any questions of fact. 

The room was then cleared, and the Committee commenced their 


sitting in private. 
Thursday, May 18th. 

The proceedings for this day appeared in our issue of last week 
on page 817. The report was inserted just as we went to prese with 
the last sheets, so tbat our readers might be early acquainted with 
the Committee's decision. 

Friday, May 19th. 

Earl Camperdown's Committee considered the clauses of the 
County of London Bill. The decision of the Committee the previous 
day caused the clauses giving the company powers to supply within 
the City of London, the Metropolitan Borough of Hackney, 
Shoreditch, Southwark, Lambetb, and Batterses, and the Urban 
District of Tottenham to be withdrawn, and left powers for the 
acquisition of certain lands in Camberwell, the erection of 
generating stations in Camberwell, and the abetraction of water 
from the Regent’s Canal, &o. 


Mr. Moon (for the company) said that Clause 24 of the Bill bad · 


reference to the sanctioning of electric lines in Lambeth, and were 
pat in in order to protect the interests of Lambeth. It would have 
made the payment of £100 per year to that Borough Council in 
uity. 
Lord R. Cxcir said that at present the lines were there by con- 
sent on the payment of a certain annual rent. 


Mr. Moon said that as Camberwell was objecting as well as 


Lambeth, he would withdraw the clause. 

It was agreed to insert a new clause, described as the stand-by 
clause, as follows:—“ Nothwithstanding anythiog in the Electric 
Lighting Acts of 1882 and 1888, or in any of the Companies’ Acts, 
& person sball not be entitled to demand, or to continue to receive 
from the company, a supply of electricity for any premises having a 
separate supply, unless he has agreed with the company to pay to 
them such minimum annval sum as will give them a reasonable 
return on the capital expenditure, and will cover other standing 
charges incurred by them in order to meet the possible maximum 
demand for those premises. The sum to be so paid shall be 
determined in default of agreement by arbitration under the Elec- 
tric Lighting Act, 1882.” 

Mr. Moon pointed out that this was the clause which was con- 
tained in the Electrio Supply Bill now before Parliament, and 
was being put into Electric Lighting Orders of the Board of 
Trade 


The Cuarnman.ssked if the clause were verbatim, because it was 
most desirable that the clause should be identical in both this Bill, 
and that of the North Metropolitan Company. 

Lord В. Сес, remarked that the wording of the clause proposed 
was better than that in the North Metropolitan Bil). 

The CHatnMaN said the Committee would mention the matter in 
their report to the Lord Chairman, and get the clause in the North 
Metropolitan Bill amended. ; 

The followirg new Clause 16 was agreed to: ' The company may 
at any point or points within any area of the supply for tbe time 
being of the company supply electrical energy for the purpose of 
baulage or traction, and for lighting ‘vehicles or boats drawn by 
such baulage or traction of any company, body or person owning or 
or navigation 
situated within or partly within such area of supply, and notwith- 
standing that such energy is to be used for such purposes, in part 
outeide such area of supply ; provided that the company, body or 
person receiving such supply shall not use the electrical energy so 
supplied for otber than the aforesaid purposes." 

Mr. Moon also brought up the following new Clause 13 /: 


Provided that the lands in the Metropolitan Borough of Camber- 


well described in the Act shall be used only for the 
connected with the supply of electricity within the Metropolitan 
Borough of Camberwell" He said that, although the promoters 
had agreed to that clause, they were not satisfied. It seemed to be 
impossible to come to any conclusion which would be reasonable to 
them, and во they made the best of a bad job. 

The clause was agreed to, and the Bill, as amended, was ordered 
to be reported to the House. | 


Central Electric Supply Co. Bill.. 


Ма. Моон, K.C., who appeared for the promoters, said he would 
ike to know what really was the effect of the Committee's decision 


as to this Bill. In the Bill they were asking for powers to supply 
authorised users—such as railways and canale—in St. Pancras and 
Marylebone, where the company had no area. They were aleo 
asking for similar powers in that part of Westminster which was 
supplied by the Westminster Co. and the St. James’ Co., which con- 
stituted the Central Electric Oo. He appr hended that in refer- 
ence to St. Pancras and Marylebone, the effect of the decision was 
that they would get no powers to supply authorised users in those 
two districts. MEM 

The CHíIRMAN: Because that would imply that you have an area 
ір St. Pancras and Marylebone, whereas you have none. 

Mr. Moon said what occurred to him was that the position iu 
that part of Westminster supplied by the two companies was 
different. | | | 

The CHAIBMAN: Is not the position that you have no area in 
Westminster but that you supply two companies who have areas in 
Westminster ? | : ' 

ME Moon: I supply myself in Westminster, for I have an area 
there. Я | 

The Снлхвман: We do not desire to take anything away from 
you which you have. We were under the impression that you bad 
no area, but were merely supplying two companies who had. 

Mr. Моон said they supplied electricity to two companies who 
realy constituted his company ; but these two companies had not 
the powers which the Central Electrio Oo. were asking for. 

The OBaIBMAN: And you ask us to give additional powers to the 
$wo companies you supply. | S M 

Mr. Moon: My son and daughter. 

Mr. FRzzwAN: They are older than the parent. | 

Mr. Moon: Then my grandfather and grandmother. All I want 
to know is whether your decision negatives that or not. 

The Онлгамли said the object of the Committee was to leave 
things exaotly as they were, and he understood that Mr. Moon 
asked them to give powers to the grandfather and grandmother, but 
under а different name. That, he thought, the Committee could 
not do. оз E : 

The Oommittee proceeded to deal with the clauses in the Bill. 

Mr. BLENNERRHASSET?, on behalf of the Westminster Corporation, 
asked that the Electric Lighting Acts of 1882 and 1889 should be 
incorporated in the Bill. 

The OBAIRMAN said the Committee had not given the company 
an area, and therefore the question of purchase did not come in. 
ns company were in exactly the same position as by theit Act of 
1899. : 

Mr. BLzsNERHASSRBT pointed out that by this Bill the company 
got powers to erect an electric generating station, and also to lay а 
second main, and there was nothing in the company's Act of 1899 
which would refer to the nt ВШ. | 

Mr. Moon said he would undertake that the generating station 
with respect to which they asked for powers should be in all respecta 
subject to the same provisions as the generating station they had 
erected under the powers of 1899. 

After some discussion, the clause brought forward by Mr. 
Blennerhasset was agreed to. 

Bome discussion took place over Olause 12, which provided that 
the company should only make two trenches for supplying the 8t. 
James and Westminster Companies, and that 14 daye’ notice of the 
proposed line of route should be given to the local authorities, who 
should, with the consent of the Board of Trade, be able to lay down 
alternative routes if thought desirable. ш 

The clause was amended to allow of one month's notice instead 
of 14 days. | 

The Committee adjourned till Monday, à 


жо 


The, Administrative County and Metropolitan Bills. 
Monday, May 22nd. 


On Monday Earl Camperdown’s Committee sat again to 
further hear the cases of the Administrative County of London 
Bill and the Metropolitan Electric Supply Company’s Bill. 

The CHAIRMAN said they adjourned on Thursday for the 
promoters of the two Bills and the representatives of the exist- 
ing companies who were liable to purchase to consider whether 
they had any reasonable suggestions to make with regard to 
obviating the hardship which it was thought would be entailed 
upon the companies who were liable to purchase. 

Mr. FITZGERALD (for the Administrative London Company) 
said he would read the correspondence which had taken place 
and would then call attention to the alterations which the pro- 
moters proposed to make in the Bill in view of what had taken 

lace. | 
j The CHAIRMAN said the Committee would like to know if 
there was any joint suggestion to make. | ; 

Mr. BALFOUR Browne, К.С. (who represented the existing 
electric lighting companies), said the companies had considered 
this matter very carefully. They entirely agreed that there 
would be a hardship, but they felt it could be obviated in no 
other way except by leaving out of the Administrative Bill the 
districts where companies liable to be purchased were already 
supplying. Therefore, there was no agreement come to 
between them at all. The suggestions which had been made 
by the Administrative Company, he ventured to say, were 
absolutely illusive. | 

Mr. RAM, К.С., said with regard to the Metropolitan Electric 
Supply Company's Bill, the difficulties had been overcome, for 
there was no opposition. In the Metropolitan Bill, so far as 
London was concerned, they did not propose to compete with 
the existing companies at all. In the ВШ at first they did 
propose to supply in Kensington, for there were special reasons 
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why they wished to supply that district. Now, however, they 
proposed to strike Kensington out of the Bill, 1 so far as 
they would ask to be allowed to lay pipes through Kensington. 
That would remove any question so far as the London propor- 
tion of the area was concerned. 

The CHAIRMAN: In the London portion of the area you ask 

to supply, is there no company excepting the Kensington Com- 
pany supplying? | 

. Ram said they proposed to supply in Hampstead and 
Marylebone and Kensington, and it was only in Kensington 
that there was another company. In Kensington there were 
three different companies, each serving a different portion; 
but the Metropolitan Company had now voluntarily struck out 
Kensi n from the Bill. Al] they wanted was the right to 
lay mains through Kensington, so that they could supply in 
districts beyond Kensington. With regard to thé area the 
had scheduled outside London, there were three or four small 
companies in different portions of & large district, and they did 
ask to be allowed to supply to them. There was no objection 
from those companies, who would be glad to take their supply 
from his company. The difficulty therefore, so far as they 
were concerned, with regard to companies liable to be pur- 
chased was now at an end. 

Mr. FITZGERALD said that so far as the small companies out- 
side London were concerned, the Administrative Company were 
in exactly the same position as the Metropolitan Company. In 
fact, he thought those small companies were in a better position, 
because they were controlled by Edmundson’s Electricity Cor- 
poration. He referred to places like Twickenham, Teddington, 
Isleworth, and so on. But to come to the substantial 
question before them, he might say that immediately after 
the Committee’s decision was given on receiving notice 
from the agents of the existing companies, stating that 
they were meeting in one of the Committee rooms, 
and were prepared to consider any proposals which the pro- 
moters might have to make, the promoters replied, pointing 
out that their amended Clause 48 had not yet been considered 
by the Committee; and in framing those amendments they had 

‘had regard to the representations as to the hardships to the 
existing companies which were liable to purchase. They felt 
that the amendments were wide enough to cover the purchase 
question, but that to meet any possible difficulty they were 
prepared to put in another section, viz., Sub-section 484, under 
which it would be possible for the Board of Trade to impose 
on the company such terms and conditions that the Board 
might think necessary for the protection of the distributors. 
Further, the promoters said that they would be pleased to hear 
any suggestions the companies might like to make. То this 
the following reply was received :—“ We thank you for your 
letter making the proposal to obviate the hardships which the 
passing of your Bill would inflict on the existing companies 
whose undertakings are subject to purchase by the local autho- 
rities. We regret that we cannot regard this proposal as likely 
to obviate the hardship. The position has been very carefully 
considered by our clients, and we are unable to suggest а prac- 
tical method for remedying the hardship so long as the areas of 
the companies subject to purchase are retained in the Bill." 
He proposed now to call the attention of the Committee to the 
effect of the promoters’ proposals, taken as a whole, which 
they thought would enable the Board of Trade to deal effec- 
tively with the hardship which the Committee anticipated 
-might take place. The amended clause, 48, was as follows :— 
“The powers of the company for the supply of energy shall be 
subject to the following provisions: (1) Energy shall be supplied 
under this Act only (a) for supply to authorised undertakers, 
and (b) for providing power to any person. (2) The energy 
supplied to authorised undertakers may be used by them for 
lighting or other purposes, and the energy supplied to any 
person for power may be used by such person for lighting any 
premises on any part of which the power is utilised; but save 
as aforesaid the company shall not supply energy for lighting 
purposes. Provided that where energy is supplied to any person 
for power within the area of supply of any authorised distribu- 
tors, the energy used by such person for such lighting purposes 
shall not in any year, except with the consent in writing of the 
authorised distributors, exceed 20 per cent. of the total amount 
of energy supplied to such person; and save as aforesaid the 
company shall not supply energy for lighting purposes. (8) 
Energy shall not be supplied under this Act by the company 
(except to authorised undertakers or to the proprietors or trus- 
tees of any railway, tramway, or waterworks, or of any dock, 
canal, or navigation lawfully entitled to use energy, or to any 
Government department) in any area being at the passing of 
this Act the area of supply of any authorised distributors,except 
with the consent of those distributors, but that consent shall 
not be unreasonably withheld. If any question arises whether 
that consent is unreasonably withheld, that question shall be 
determined by the Board of Trade. The consent shall be 
deemed to be unreasonably withheld if the authorised distribu- 
tors are not willing and in a position to give the requisite 
supply upon reasonable terms and within a reasonable time; 
and in considering what are reasonable terms and what is a 
reasonable time the Board of Trade shall have regard to all 
the cireumstances of the case, including, amongst other things, 
the terms upon which and the time within which the company 
are willing and in а position to give the supply, and (if such be 
the case) that the undertaking of the authorised distributor is 
liable to be purchased under the principal Acts. (4) If at any 
time after the passing of this Act any local authority, company, 
or person become authorised distributors in any area within 
the area of supply under this Act, the company shall be subject 
to any provision which may be made by the Act or Provisional 


Order under which the distributors become authorised as to the 
taking over of any supply then given by the company for use 
exclusively within the area of supply of the distributors, or 
otherwise, as to the powers of the company to supply within 
ihat area, and such provisions may be made in any such Pro- 
visional Order under the gea ap Acts." "This clause, in the 
first place, made it plain beyond any doubt that the Board of 
Trade were to consider all the circumstances of the case; and, 
secondly, it pointed out that one of the circumstances of the 
case to be considered by the Board of Trade was that the 
undertaking of the authorised distributor was liable to be 
purchased under the principal Acts. 

The өч said he would like to know why the clause 
read “including, amongst other things, the terms upon which 
and the time within which the company are willing, etc." 
Supposing they put it, “including, amongst other things, that 
the undertaking of the distributor is liable to be purchased, 
eic." Would it make any difference with regard to the Board 
of Trade? | 

Mr. FITZGERALD said he did not think the order made any 
difference. If they pointed out certain things which were to 
be considered, it amounted to а direction that they were to 
consider these particular things. 

The CHAIRMAN: And the effect of terms coming first would 
not mean that they were to consider terms before they con- 
sidered that the undertaking was purchaseable? 

Mr. FITZGERALD: Where there are three things to consider 
it does not matter which comes first. : 

The CHAIRMAN : I only wanted to make that safe. 

Mr. FITZGERALD said he would now call attention to the new 
clause, 484. "That clause considered with the clause he had 
already made had а most material bearing on the matter which 
was in the minds of the Committee. The clause read as 
follows :— 

* NEW 'CLAUSE, 484. 

*'The following provisions shall apply and have effect in re- 
lation to the supply of energy by the company under the provi- 
sions of this Act within the area of any authorised distributor 
where the consent of such distributor has been withheld :— 

* (1) Where the consent of any sych distributor in such area 
has been refused, the company in making application to the 
Board of Trade to determine whether such consent has been 
unreasonably withheld shall deposit with the Board of Trade & 
statement of prices proposed to be charged by the company in 
respect of such supply throughout such area not excpeding the 
prices stated in the second schedule to this Act. 

“ (2) In dispensing with any consent under the section of this 
Act whereof the marginal note is * Conditions affecting Supply, 
the Board of Trade may, if they think fit, impose upon the 


, company such terms and conditions as the Board may think fit 


&nd necessary for the protection of such distributor, and for 
affording а supply of energy under this Act throughout such area, 
&nd such terms and conditions may at any time be enforced 
by such distributor in any court of competent jurisdiction. 

. *(8) The company shall not, after commencing to supply 
energy within such area, increase the prices in such statement 
without the consent of the Board of Trade, which consent the 
Board of Trade are hereby empowered to give. 

* (4) Where the Board of Trade have dispensed with the con- 
sent of such distributor under the section of this Act whereof 
the marginal note is ' Conditions affecting Supply, the com- 
pany shall, in respect of the supply cf ene for providing 
power to any person within such area, be subject to thé same 


obligations to afford a supply of energy as the authorised 


distributors therein. 

© (5) The Board of Trade may, if they think fit, in any case 
where they have so dispensed with the consent of ап authorised 
distributor require the company to lay within a period pre- 
scribed by the Board suitable and sufficient distributing mains 
in such streets within the area of such distributor as they 
think reasonable for affording а supply of energy to persons for 
power within such area.” 

It would be seen that Sub-section 2 was of the widest character. 
It did not limit the Board of Trade in any way. They could 
impose whatever terms and conditions they thought were 
proper and suitable, having regard to the special circumstances 
of the particular clause. Sub-section 8 met the point which 
was Buggested in the course of the case that the company 
might by naming a low price get into an area, and when once 
they got into the area increase the price. Sub-section 4 again 
met the point that was made over and over again in the course 
of the discussion that they could come in апа be under 
different obligations with regard to giving & supply of power 
than the authorised distributors. The total result of the 
amendments was that the Board of Trade had the widest pos- 
sible power to deal with the circumstances of each particular 
case, and they were specially called upon to consider the case 
of the company whose undertaking was purchaseable by the 
local authority at the expiration of forty-two years. Of course 
it might be said that it left the matter in the hands of the 
Board of Trade, and so it did; but what they had to consider 
was the difficulty of putting in specific provisions saying what. 
the Board of Trade were to do. 

The CHAIRMAN said there were two ways of doing it. Either 
it might be left to the Board of Trade to deal with, or it 
might be dealt with in the Bill. 

Mr. FITZGERALD said the point was that it was difficult to 
make specific conditions which would be applicable to each 
particular case, because the clause would be of general applica- 
tion. Supposing the promoters offered to supply in & district 
at 144. a unit, the existing company might say, Having 
regard to the fact that we are purchaseable, we are not in a 
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position to supply at so low a rate, and you ought to give us a 
Supply in bulk at a lower rate which would enable us to supply 
at the same rate as you, and therefore compete with you on 
equal terms." That was a proposition which the promoters 
would have no hesitation in agreeing to, but if they were to 
propose a specific clause dealing with that, a difficulty might 
arise, for another company might say they had no provision of 
the kind. ј 

The CHAIRMAN said that because one company might be 
willing to accept it and another company might not was no 
reason why the clause should not be inserted. 

Mr. FITZGERALD said that what he had in his mind was that 
the companies who did not want to accept would say that thev 
had no protection at all. It would be quite open to the Board 
of Trade to lay such a condition on the promoters. | | 

The CHAIRMAN said this might meet the authorised distri- 
butor, but might not meet the case of the private manufacturer 
in the industrial area. - | | 

Mr. FITZGERALD said it would be competent for the Board of 
Trade to say, If you are going to supply the manufacturer 
direct, you must put the authorised distributor in the position 
to supply the manufacturer at the same price.” | 
„The CHAIRMAN remarked that it was а cumbrous way of 
doing it. ү i 
| Mr. FITZGERALD said he did not think so. It would give the 
manufacturer two persons to whom he could apply for a supply 
at low prices, and there would be a competition in facilities. 
Unless the matter was left to the Board of Trade he foresaw 
the greatest difficulty in putting in a specific clause. There 
were a number of circumstances to be considered in each parti- 
cular case. The Board of Trade would have to consider what 
was the load factor, the amount to be taken, and so on. The 
promoters thought their suggestion was the best way to deal 
with the hardship; but if the companies would make any sug- 
gestions they would be quite willing to consider them. Coming 
back to the Bill itself, he would point out that in the industrial 
area there were only four companies, and only 10 per cent. of 
their business was for power, so that with regard to the bulk 
of.their business there was no competition at all. . 

Mr. Клм, K.C., said the existing companies considered it 
utterly unsatisfactory to leave the matter to the Board of Trade. 

Mr. WALLACÉ, K.C., said his clients asked for the rejection 
of the Bill. . | А "hen 

Mr. FREEMAN, K.C., said he was appearing for the local 
authorities,.and he would like to know bis position. 

. The CHAIRMAN: If you are not purchaseable, I do not think 
vou come in. | is 

Mr. BALFOUR BROWNR, in reply to the Chairman, said he 
would add nothing to what Mr. Ram had said. j 

The CHAIRMAN said that, so far as this point of the hardship 
to the companies was concerned, the Committee had decided 
that when they came to the clauses they would insert a clause 
in principle such as Mr. Fitzgerald had indicated. The Com- 
mittee had decided that the two Bills might now proceed; and 
with regard to area, they had decided to give to the Adminis- 
trative County of London Company an area which was known 
as the industrial area on the north of the Thames, and also 
the non-industrial area on the south of the Thames. To the 
Metropolitan Electrie Supply Company they would give the 
non-industrial area north of the Thames, which was practically 
what they asked for. The point where some difficulty might 
arise was with regard to the Administrative County's generat- 
ing station at Fulham, but he apprehended that it would be 
possible to supply an area on the south side of the Thames from 
Fulham. | | 

Mr. BALFOUR BROWNE said that he took it that the little 
portion of Stoke Newington which had been given to the North 
Metropolitan Electric Supply Company would be excluded 
from the Administrative County's Bill. 

The CHAIRMAN: Yes. ‘ 

Mr. Browne said that after the decision the existing com- 
panies would take no part in the discussion on clauses, as they 
felt it might affect their position in the other House 


(То be continued.) 
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Metropolitan Pneumatic Dispatch Co.’s Bill. 
Tuesday, May 16th. | 


А BisLecr Committee of the House of Commons, under the chairman- 
ship of Sir Aubrey Fletcher, commenced the hearing of this Bill. Mr. 
Balfour Browne, K.C., and the Hon. F. D. Fitzgerald, K.C., appeared 
for the promoters, and there were a large number of petitioners 
against the Bill, represented by counsel, including several of the 
electric lighting companies, the Metropolitan Borough Councils, 
railway companies and others. 

Mr. Вагғосв Browne, K.C., in opening the case, said the 
promoters sought to obtain power to establish a syatem within the 
administrative county of London for the pneumatic transmission of 
parcels, goods, and messager, to be worked by electricity, foe which 
purpose they were asking powers to erect generating stations. The 
scheme was to lay down 95 miles of double 12.in. tubes. There 
would be 172 stations all over London, and the system 
they proposed to use was that known as the “ Batchelor ” system 
which had been in very successful existence in the United Btates 
for the last 12 years. It was protected as a system by 11 separate 
patents, all of which the company hsd purchased for the purposes of 
the scheme. Where it was carried out it was operated by electrical 
power, which was generated in the generating station. The 


electricity was conveyed by means of wires and conduits to various 
motors, which would operate the air compressors which would send 
the parcels through the tube in a carrier or shell Inorderto carry out 
a great scheme like this it was necessary that there should be а large 
number of substantial people behind it. He was glad to say that 
the Bill was being promoted by a strong group of financiers, and 
he did not think there would Ъз any question of the finance of the 
scheme. The amount of money involved in. carrying it out was 
very large, but when he mentioned names of some of those who were 
supporting it, he did not think the Committee would have any. 
doubt that the money could be easily obtained. Among those 
promoting the scheme were Мевегз, Barclay, Bevan & Oo., the 
bankers, Mr. Blaine, Chairman of the Standard Bank of South 
Africa, Messrs. Crompton, Meurs. A. Саусак & Oo., bankers, 
Messrs. Smith's and the Union Bank of London, Mr. Parr, 
of Parr's Bank, Messrs. F. Huth & Oo., Mr. R. G. Martin, 
M. P., Mr. J. Pierpont Morgan, and а great number of others. 
If the scheme were entrusted to those capable hands, the 
Oommittee need have no fear but that it would be carried ont. 
The capital of the company would be 4 millions. Thera were a 
great many protective clauses in the Bill—one for the Postmaster- 
General as to the rontes of the tubes in the various streets, and 
another giving the local authorities under certain conditions the 
power to approve or disapprove of the routes, as the case might be. 
In the schedule of the Bill maximum charges were laid down. 
Thera was to be one charge for the collection, trans nission and 
delivery of parcels or messages in the tube ares, which was practic- 
ally that of the Administrative County of London. Wherever the 
parcel was to be sent beyond the tube area, there was to be a totally 
different charge. All the stations would be laid out so that there 
would only ba а half mile between each, so that messengers would. 
not have to go more than a quarter of a mile. They proposed first 
to erect a great generating station for the power that was necessary 
to compress the air and to drive the motors, and it was calcu- 
lated that they would require in the course of the year at least 
10,000 H.P., or 30 millions of Board of Trade unita. That 
was required at all the stations for operating the air com- 
pressor& because, without the compression of air the parcele 
would not go through the tube. The rate of transmission 
through the tube was to be very rapid. They calculated that on the 
average the rate would be certainly 30 miles an hour, a& which the 
shell containing the parcels or messages would pass from one place 
to another; if necessary that rate could be accelerated to 40, 45 or 
50 miles per hour. Tne tubes were 12 in. in outside diameter, and 
were constructed so as to turn very sharp corners. The inside 
meaturement of the tubes would be, 103 in. He would like the 
Committee to go over to Fulham if possible one day, where the 
system wae actually in work on an experimental scale. . Over-all, 
the enlarged end of the tube wonld be 17 in. The two tubes would 
be laid side by side with 18 in. b3tween centres, and it would require 
a trench of 35 in. in which to lay the tubes and their electric connec- 
tions. There was an ingenioustimg lock arrangement which obviated 
the risk of any carrier getting blocked in the tube, or any collision 
occurring, and the operation waa done go quickly, and the rate of 
apeed so high that the delay was infinitesimal—four or five seconds 
only being required between each carrier. To force the carrier 
through the tube they required an initial pressure of 10 lb. to 
the eq. in, but the tubes would bear 25 lb. to the sq in. Fragile 
gcode, such as eggs and Provisions, could be carried, as 
there was no oscillation. The carrier would be placed in the 
tube by a mechsnical c:n'rivance, and would then be transmitted 
b; the compressed air. Each carrier was labelled with a disk, 
which disk came iato contact with two electrical needles at any 
particular station, and by having a different sised disk for each 
s ation an ingenious seleciive system was arrived at. The working 
expenses of the company, it was estimated, would amount to 
£192,673 per annum. The tabes would coat £1,057,350, and. an 
extra £1,201 hdd been included for excavation, owing to the work 
haviog to be done in a particular way to avoid breaking up the 
streets. The cost cf the electrical apparatus would be £105,020 ; 
the plant at the station £805,580, and of the carriers £48,000. The 
total aonual revenue, incladicg parcels, newspaper delivery, and 
Post Office business was estimated at £935,912, which would bə 
sufficient to pay 117 per cent. interest on the capita). Calcalating 
the revenue without the Post Office business, the profits would be 
sufficient to pay 8'9 percent, An attempt had been made in the 
House of Commons to put the Bill back pending the report of the 
Traffic Commigsion, but the chairman of that Commission had taid 
that he saw no reason for that, as the scheme was not one affecting 
the traffic problem. M 

Mr. V. C. BATOHELOR, chief engineer to the Batchelor Pneumatic 
Tube Оо, of Philadelphia and New York, replying to Mr. Frzz- 
GERALD, said he was the inventor of the system which was in use in 
one or two cities in America. Witness then explained the system 
in detail, and said it was quite a success in America. | 

In cross-examination by Mr. Ғоггоск, K.O., for the London 
County Council, Wrrness said that the larg. st ay stem yet in 
operation in America was only about 4 miles long, with two or 
three stations Although the system proposed in this Bill 
was much larger, the new methcds of operating it made it even 
more simple to work {ап was the American system. The 
power was transmitted to each station, and. transferred by 
each compressor to the next station, and a system of relays was 
made use of. The electric cables would be laid with the tubes, and 
manholes would be put in every 350 feet. A great deal of 
canvassing had been done to see what was the probable numb:r of 
parcels, &c., the company would have to deal with, and it was upon 
those reports that their estimate of receipts had been made. The 
carriers would be despatched every 10 seconds, and as the rate of 
transmission would be uniform there would be no risk of collision, 
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Wednesday, May 17th. 

Bir RALPH LITTLER, K.O., read, on behalf of the City Corporation, 
A letter from the Postmaster-General in which it was stated that he 
thought the Bill ought to be suspended pending the report of the 
Royal Commission on London Traffic, and that he should oppose 
the Bill on third reading. 

Mr. BATCHELOR gave further evidence as to the laying of mains 
and also as to the congestion which would be caused by 8,500 boys 
on tricycles delivering parcels. He felt that апу such inconvenience 
would be outweighed by the great relief to the streets by the direct 
conveyance of parcels to the centres and thus doing away with 
delivery vans. 3 | | 

In re-examination, Witness said that the longest run on the 
carrier without rehandling in New York was about six miles. 

Questioned by Members of the Committee, Wrrnzss said there 
had been no attempt to lay down any of these tubes for commercial 
р since 1898. In New York there was only one local 
пог to deal with as to the route of the pipes, and there таз по 

on. 

Mr. Кралв Conzm, a director of Harrod's Stores, and one of the 
promoters of the Bill, said that Harrod's dealt with 8,000,000 
in a year, and he had calculated that it would be a considerable 
saving to the Btores if they could use the pneumatic system as pro- 

Farther, 16 would be a great advantage to have a continuous 
despatch and delivery. 

By Mr. Рогтоск (for the London County Council): Originally 
the Postmaster-General gave great encouragement to the scheme, 
but after the second reading of the Bill, this had snddenly changed 


to antagonism, and things had been done which hsd hitherto not: 


been considered to be Parliamentary. 

Mr. Porrook said that after such a remark he could not continue 
his questions. If any charge was to be made against the Post- 
master-General, someone from that department had better be called. 

The OHAIBMAN said he thought Mr. Pollock had better allow the 
matter to drop. | 

Replying to further questions, WrrMESS said he did not think it 
was absolutely n for the company to erecta generating 
station of their own, but he did not wish,to be at the mercy of the 
electric lighting companies or local authorities, They proposed to 
use the streets without any payment to the local authorities, but, of 
course, the system would be for the benefit of the shopkeepers in 
pan streets, and the stations of the company would be rated and 

x ә 

In re-examination by Mr. Lx Barron, WrTNZSS said he had not 
anticipated that the Post Office would necessarily be a customer, 
but they would be prepared to deal with the Post Office. 

The CnmaIBMAN said it was right for him to warn the promoters 
when they put their engineers into the box that the Committee 
would require some very strong explanation defining the streeta; it 
was proposed to break up. He had sat in those rooms for 25 years, 
and he did not ever recollect gas, water, or electric lighting Bills 
where such carte blanche was given to any company as was asked 
for in this one. Some definition of the route must be given. 

Mr. Lz BazTON said they were following the elec ric power Bills 
exactly. There was more similarity between their scheme and 
electric power schemes than any other schemes, | 

Sir R. LirrTLRB, K.O., said the routes to be taken by electric 
power companies were shown in every Power Bill. 

Mr. В. BuBBRIDGB, managing director of Harrod's Stores, also 
gave evidence in favour of the scheme, and said that if the Post 
Office saw ita way to take up the scheme they would get their letters 
and parcels quicker. | ; 

Bir R. 1лттив proceeded to cross-examine with reference to the 
delivery of the Metropolitan District Railway, and suggested that 
he should give a fair tríal to that company. 

The OHAIRMAN: Had you not better enter into your negotiations 
outside the room ? 

Mr. Роггоск, K.O.: Are you aware that there are no fewer than 
58 local authorities and undertakers who have power to break up the 
streets of London ? 

WirNRSS: Then one more or less won't matter. 

Mr. Frank WHITELEY, director of Wm. Whiteley, Ltd., said his 
company delivered 3,000,000 parcels in the course of the year. 
50 to 60 per cent. of these parcels could go through the tubes. 

Other evidence of & similar character was called. 


Thursday, May 18th. 


The Hon. J. D. FITZGERALD, replying to a question by the 
Chairman, said that when the promoters considered the ques- 
tion of the taking up of the streets it was thought that it would 
be best to have that particular form of clause which had been 
drawn up for the Power Bills then under consideration. The 
clause enabled Ше local authority to object to в particular 
route. 

Sir JOHN WOLFE BARRY was called in support of the pro- 
moters' case. He said that if the cut and cover method of 
construction were adopted there would be little interference 
with the street traffic. In the case of Westminster and the 
City, arrangements had been come to as to the hours during 
which the work should be carried on. The Stepney authorities 
had agreed to а route, and out of the twenty-nine metropolitan 
authorities only seven were, it would be observed, appearing 
against the Bill. Witness said that there would be no trouble 
in “ getting across railways," as the tubes “could be laid in 
any position." 

The Committee adjourned at an early hour, in order to pay 
& visit of inspection to the experimental line which has been 
laid down at Fulham, the CHAIRMAN remarking that they 
would wish to have the company of an engineer representing 
the local authorities. It was arranged that Mr. Maurice Fitz- 


thirty miles an hour. 


maurioe, the engineer to the L.C.C., should accompany the 
Committee, as well as the engineer to the promoters. 


Friday, May 19th. 


Mr. A. E. STEWART was called on behalf of the promoters. 
He put the total cost of & double line of tubes 95 miles in 
length, and having 172 stations, at £2,808,659. In reply to Mr. 
HONORATUS LLOXD, K.C., the witness would not admit that 
the tubes could not be used for fast and slow traffic. He 
further stated that although the question of giving the large 
stores private stations had been discussed, no definite promise 
lof such stations had been made. Cross-examined by Mr. 
| CLRESE (for Fulham and Shoreditch), Mr. STEWART said that 
it was proposed to despatch 600 "carriers" per hour. He 
admitted that with three men at a station, that would mean 
that each man would have to fill 200 carriers an hour. He 
thought that that would be quite possible, but said that it must 
‘be remembered that the traffic at all the stations would not 
"necessitate the despatch of 600 carriers an hour. 
| Re-examined by Mr. BALFOUR BROWNE, K.C.: The figures 
with regard to the 600 carriers were merely put in to show the 
maximum capacity of & single 12 in. tube. London, he said, 
was the place of all places where such a system as that pro- 
posed should be installed. It would be even more valuable in 
London than in New York. 


Monday, May 22nd. 

Ou Monday, Mr. STEWART, replying to various questions by 
members of the Committee, said that a single tube would be 
capable of dealing with 144,000 copies of a four-page newspaper 
in half an hour, calculating 820 copies of the paper in each 
carrier. The witness thougnt that it would be quite possible 
to deal with the number of carriers which would be necessary. 

Col. CROMPTON, Managing Director of Crompton & Co., was 
then called, and spoke to having been to America for the pur: 


pose of studying the question of pneumatic dispatch. Не 


inspected the Batchelor system at New York, Boston, and 
Philadelphia, and considered that it was quite suitable for 
London. When he saw the tubes they showed no signs of wear 
and were highly polished by the continuous passage of the 
earriers through them. He had been told by the postal autho- 
rities in New York that the tubes were absolutely reliable and 
safe, and that there had never been any damage caused to 
parcels or letters. There was some damage done to a few 
letters when the tubes were first used at Philadelphia, but it 
was due to one of the carriers coming open in transit, a thing 
which could not occur in the present type of carrier. When he 
was in New York the postal authorities showed him how the 
tube worked by sending a marked card to a certain point out- 
side the city and back. The rate of travelling, including the 
time occupied by the taking out of the card, marking it, and 
dispatching it back to the point from which it was sent, was 
He saw no engineering difficulties what- 
ever in the scheme as proposed by the promoters, and he 
-agreed with what the previous witnesses had said with regard 
to the amount of power required. As to the question of capa- 
city, he could not see any difficulty at all: it was merely a 
question of having a sufficient number of carriers for the tubes. 
He had not gone into the details of the newspaper traffic, but 
he considered that it could easily be dealt with if there were a 
sufficient number of tubes leading out of the newspaper district. 
A four-way station could despatch 2,400 carriers in an hour. 
He thought that the percentage of carts which the introduction 
of the tubes would remove from the streets would be between 
16 and 17 per cent. Witness put in the following tables show- 
ing the estimates of the cost of power if purchased from local 
authorities and if generated by the promoters themselves :— 


TABULAR STATEMENT SHOWING COMPARATIVE COST OF POWER. 
1, If purchased from Local Auihorities at the proposed rate of 0°75 of a 
nny less a rebate of 1/100th of penny for each 1 per cent. that the load 
tor exceeds 50 per cent. At average load factor of 62 per cent. this 
equals 0'68 of a penny. 


81,273,489 B. T. U. at 0:63d. bė * 4 s ao os ee 4 6 £82,091 
Estimated repairs on distribution plant .. .. - s oe T 4,500 
Depreciation on ducts, conduits, and manholes at 24 per cent., £3,100; 
Depreciation on power cables at 4 per cent., 44,200; Depreciation on 
telephone cables at б per cent., £76% x: s ix єз T 7,062 
Total annual cost of power if purchased s са .. 598,658 


2, Cost of Power 1f generated on the proposed Wood Lane, Shepherd's Bush, 
"99 Bite by the Company it-elf. 


Fuel, belng 74,500 tons of Nottinghamshire Nuts at 11s. 6d. per ton £42,287 
Petty Stores ee ee eo ee ee es ee ee ee oe 2,000 
Wages and superintendence ja v» sa < 4,500 


Repairs to generating plant (estimated) .. ee . T T Tm 4,500 


Repairs to distribution plant as above "E сек AS 4,500 
Depreciation on buildings, tanks, and similar works .. T 8 CUM 450 
Depreciation on generating machinery generally at 10 per cent. ee 10,800 
Depreciation on distributing machinery as detailed above 1,082 

£76,149 


Witness said that the latter table was based on his own esti- 
mate; he had checked the figures of the first table. Con- 
tinuing, witness said that when in New York he was informed 
that the tubes had been repaired only two or three times in the 
course of the nine years during which they had been in 
existence. 

Sir RALPH LITTLER, K.C., eross-examined witness on behalf 
of the City and of the Metropolitan Distriet Railway. Witness 
gaid that he had seen many of the openings in the City streets, 
and he did not think that the streets of the City were any more 
erowded with pipes than the streets in the West End. 

Cross-examined by the Hon. EVAN CHARTERIS on the tables 
which he had put in, witness said that the number of units 
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required by the motors would not be so great as had first been 
thought. The figure of: 81,000,000 units was a mistake. They 
would buy only 23,000,000 units if they took their supply from а 
local authority. 

Mr. CHARTERIS explained to the Committee that the point 
was that if the company took their current from a local autho- 
rity or à company they would only have to pay for what they 
used; whereas if they generated their own current, it would 
mean that they would have to generate а larger number of 
units than was actually required, so as to allow for wastage. 
It would bring the cost of generating at Wood Lane down to 
466,000. | 

In reply to Mr. CLEESE, witness said that he was in America 
for two months; he knew that only twenty-seven miles of tube 
had been laid in America. Mr. Cleese put it to witness that 
if his scheme were a success, the taking off the streets of the 
carts, with the accompanying drivers and boys, would mean 
a great dislocation of the labour market in London. 

itness would not admit this: he thought they would employ 
as many as were thrown out of employment. 

Witness having been re-examined, the CHAIRMAN asked if the 
promoters had ever thought of experimenting on a, smaller 
scale. 

Col. CROMPTON replied that the system would not be of any 
practical utility unless it was constructed on the seale 
proposed. 

| Tuesday, May 23rd. 


Evidence was given in support of the scheme by local authorities 
aud others, including Mr. Basil Ellis (John Aird & Sons), who spoke 
as to the engineering construction. 


Pp 


The L. C. C. Tramway Bill. 
Thursday, May 18th. 


Тнв Bill came before Mr. Kearley's Committee of the House 
of Commons. Counsel for the promoters were Mr. Erskine 
Pollock, K.C.; Mr. Moon, K.C.; and Mr. Du Cane. 

In opening the case, Mr. ERSKINE POLLOCK said at the pre- 
sent time there were 115 miles of tramways laid down, of 
which the L.C.C. owned 70 miles. All the tramways in this 
Bill were proposed to be worked by electricity on the conduit 
system. Tramway No. 1 was a line one mile four chains in 
length. It started from the terminus of the existing tramway 
in Westminster Bridge Road, and passed across the Bridge, 
and thence along the Embankment, terminating in the subway 
at Waterloo Bridge. The object of that tramway was to con- 
nect the northern and the southern systems. e tramway 
which it would join in the subway had already been sanctioned. 
Westminster Bridge had а width of 54 ft. 4 in., and was there- 
fore a very wide road for two lines of tramways. Where the 
line turned round on to the Embankment, just opposite the 
St. Stephen's Club, the road had a width of 94 ft. The Em- 
bankment itself for most of its length had a width of roadway, 
apart from footpaths, of 64 ft., which was а very wide road 
indeed. When the tramway reached Waterloo Bridge it would 
turn into the subway, and a slight deviation had been found 
necessary. Tramway No. 1А was a very short bit, a bit con- 
uecting No. 1 with the tramways on the Albert Embankment. 
Here a widening of the roadway would be necessary, and for 
this purpose the authorities of St. Thomas's Hospital had 
agreed to sell them a small strip of land. Tramway No. 2 was 
u proposed line over Blackfriars Bridge. Blackfriars Bridge 
Road had a width of from 64 ft. 7 in. to 54 ft. 1 in., while the 
Bridge itself was 40 ft. 2 in. wide between the curbs. Starting 
from the existing tramway terminus, the line would cross the 
Bridge and turn down along the Embankment, terminating 
with a junction with the other proposed tramway on the Em- 
bankment. Where the tramway went along the Embankment 
there would be a width of 25 ft. on each side of the lines. 
Tramway No. 2А was merely a short loop to allow the trams 
coming out of the subway at Waterloo Bridge to turn east- 
wardly on to the Embankment. The first two tramways would 
cost £53,200, and the second two £52,700. Counsel then went 
into the history of the various schemes for getting the tramways 
. over the bridges, and stated that as early as 1892 a Bill to 

authorise a horse tramway to be run by the L.C.C. over West- 
minster Bridge and along Whitehall as far as the Horse Guards 
Avenue was passed by a Committee of the House of Commons, 
although it was rejected by the House of Lords. Ten years 
later the subway scheme and the scheme for a tramway along 
the Embankment which should not cross the Bridge came 
before Mr. Hobhouse's Committee of the House of Commons. 
Dealing with the question of the opposition, Counsel remarked 
that there were certain "frontagers"" along the Embankment 
who were opposing the Bill, but out of 179 there were only 
twenty-five or thirty who were really frontagers in the correct 
sense of the word. . 

At the conclusion of the learned Counsel’s opening, the 
CHAIRMAN of the Committee said that the Committee would 
consult with {һе Home Secretary for the purpose of arranging 
for the attendance of a representative of the Home Office to 
give evidence as to the alleged obstruction which the trams 
would cause on the Embankment. 

Mr. MAURICE FITZMAURICE, Engineer-in-Chief to the London 
County Council, was the first witness called. He corroborated the 
5 in Counsel's opening statement. In the case of 

estminster Bridge there would be 10 ft. between the two pairs 
of rails; allowing for the overhanging of the cars, there would 
be 8 ft. between two passing cars. He did not put that forward 
as an advantage; it was the best way to lay the lines. There 
would be 17 ft. 2 in. on each side of the outer rail. 


In reply to the CHAIRMAN, witness explained that the Bridge 
was constructed with a number of steel ribs about 5 ft. apart, 
and the conduit had to be placed between those ribs. The dis- 
tance apart of the two sets of rails could, if it were considered 
necessary, be decreased by 2 ft. 6 in. 'The distance apart from 
centre to centre of the track would, if their proposal was 
carried out, be 15 ft. The total cost of the four tramways was 
£106,400. | 

Mr. FREEMAN, K.C., cross-examined witness on behalf of the 
Metropolitan District Railway. The scheme, so far as the 
Embankment was concerned, did not differ from the scheme of 
1902. It was the intention of the Council to run trams from, 
say, Peckham to Westminster, then across the Bridge, and by 
way of the subway to the north of London. They would have 
a through route. Only single-deck trams could pass through 
the subway. He did not suggest that there was any engineering 
difficulty in carrying the trams over the railway company's 
tunnel. If it was necessary to cut into the tunnel it could be 


done easily. 
Friday, May 19th. 


Mr. Fitzmaurice continued his evidence. Cross-examined by 
Sir RALPH LITTLER, K.C., witness could not say from memory 
which was the greater traffic at the northern end of Black- 
friars Bridge—the west to east or the north to south. He had 
never known traffic to be held up for four or five minutes. He 
had not got the figures of the number of vehicles passing over 
the Bridge. | 

Sir RALPH suggested that the blocking of the traffic on the 
south side of the Bridge might be got over by having a “ station 
terminus." 

. Witness said that the Council did not want a “station 
terminus." They wanted a circuit route. 

In re-examination, Mr. FITZMAURICE repeated his state- 
ment that there would be no difficulty whatever in crossing the 
tunnels of the Metropolitan Railway Company. 


Tuesday, May 23rd. 


Evidence was given by Mr. Harper, statistical officer to the 
LO. O.; Mr. J. R. Bruce, traffic manager to the L. O. G. 

In reply to a question by Mr. Moon, the OBAIBRMAR said it would 
be too big an enterprise to hear all the representatives of the 21 
local authorities. The Committee understood that the local 
authorities supported the Bill. 


(To be continued). 


Second Reading.—In the House of Lords on May 18th the follow- 


‘ing Bille were read a second time:—Ealing Corporation Bill, 


Halifax Oorporation Bill, Stockport Oorporation Bill, Bristol Cor- 
poration Bill, Croydon Corporation Bill, South Wales Electrical 
Power Distribution Oo. Bill, Aberdare U.D.O. Bill, Colne Corpora- 


tion Bill, and Swansea Corporation Bill. 


In the House of Lords on Monday, May 22nd, the following Bills 
ware read a second time :—Baker Street and Waterloo Railway 
Bill, Edgware and Hampstead Railway Bill, and Oharing Cross, 
Euston and Hampstead Railway Bill. | 

Third Reading.—In the House of Lords on 19th inst. the Wey- 
bridge and Walton-upon-Thames Electric Supply Bill and the 
Chelsea Electricity Supply Bill were read the third time and passed. 
In the House of Commons on May 22nd, the following Bill was 
read a third time :—Tyneside Tramways and Tramroads Bill. 

Electric Lighting Order Bills.—On Thursday, May 18th, the Elec- 
tric Lighting Confirmation Order Bills, Nos. 1, 2 and 3, came before 
the Unopposed Bill Committee of the House of Commons, and were 
ordered to be reported for third . The Bills confirm orders 
in Bary, Conway, Golborne, Haydock, Little Lever, Southall- 
Norwood, Spalding, Whitwood, Whitworth and Woolwich. 
` Metropolitan Electric Tramways Bill.—It is announced that all 
opposition to this Bill has been withdrawn, and the Bill is accord- 
ingly referred to the Committee on Unopposed Bills. 

Dublin United Tramways Bill.—Mr. Tatterton-Egerton's Select 
Committee of. the House of Commons on Friday commenced 
their consideration of the Bul promoted by the Dublin 
United Tramway Oo., the object of which is to transfer the 
undertakings of the Dublin Western Tramway Co. and the 
Dublin Southern Tramway Co. to the Dublin United Tramway 
Co. Mr. Balfour Browne, K.O., the Hon. J. D. Fitzgerald, K.O., 
and Mr. Vesey Knox were counsel for the promoters. Amongst 
the opponents of the Bill were—the Dublin Corporation, the Pem- 
broke U.D.C., and the Rathmines and Rathgar U.D.C. Mr. Balfour 
Browne, explaining the objects of the Bill, said that the transfer 
was not a difficult undertaking, inasmuch as practically all the 
shares of the companies were held by the Dublin United Co. 
Practically all the ВШ did was to legalise by Parliamentary 
statute what had already been done by purchase. The opposition 
of the Corporation of Dublin was simply on the question of pur- 
chase. In the Bill it was proposed to erect & generating station at 
Ringsend. Inan earlier Act the company had been authorised to 
erect a generating station upon another site to be agreed upon with 
the Corporation. The site at Ringsend had since been adopted, 
and the question arose whether, by the former Act, it would be 
purchasable by the local authority. Mr. Balfour Browne, in con- 
clusion, referred to the transfer of the Walker and Wallsend Union 
Gas Co., which һе said wassomewhat similar to this case in regard 
to the position of the local authority. Mr. W. M. Murphy, the 
chairman of the promoting company, said tbat tbe lines would all 
become purchasable by the local authority in 40 years from 1897. 
On Tuesday the Committee passed the preamble inserting certain 
clauses to e the rights of the Rathmines local authority. 
Dublin Corporation reserved its opposition for the Mouse of Lords, 
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BUSINESS NOTES. 


Motor-Starting Gear.—Meesrs. Reyrolle & Oo., Ltd., 
have for some time manufactured a reliable and efficient motor- 
starting switchgea: of the drum type, of which a description has 
appeared іп the ErsmcrRICAL Review. They have now brought out 
& new starter of the lever type, as illustrated herewith. The figure 
shows one of the open type, with overload and no-voltage release. 
Another pattern is made in which the working parts are protected 
by a casing. All the starters are fitted with the Reyro e patent 


REYROLLE MOTOR BTARTEB. 


resistance, which bas given sstisfactory results in connection with 
the drum-type starters, aud it is claimed that the new gears, upon 
the design of which & great deal of labour has been expended, have 
the following advantages:—Fireproof construction, mechanical 
joints (without solder), high insulation resistance, аша! bulk, high 
overload capacity, and high-class workmanship. They are rated 
for starting the motors on fall load. The Sunbeam Lamp Oo., Lied., 
of Gateshead, and of 102, Obaring Oross Road, W.C., are sole selling 
agents for the Reyrolle manufactures, and will supply particulars 
and descriptive pamphlet on application. 


Trolley Wheel Patent Lubricator.—A simple little 
device has been brought out by Mr. L. J. Bedford, car-shed saperin- 
tendent of the Isle of Thanet Tramways and Lighting Oo., for the 
lubrication of trolley wheels. It consists, as shown in the figure, of 
a hollow spindle with a screw plug at each end, one of which ig 
movable, so that the spindle can be filled with oil. The lubrication 
is effected by the capillary action of a loosely fitting pin, which is 
inserted in a hole drilled in the under side of the spindle. The 
latter, which is made of case-hardened steel, is fixed firmly in 


Long. Section.—a, Easy fitting pin; в and с, 
Screw plugs. 


BEDFORD LUBRICATOR 


Cross section at 
centre. 


position in the forks, with the wheel threaded on, and is then ready 
for use. The advantages claimed for this spindle by the patentee 

ate that it obviates the necessity of bushing the wheels, thus 
effecting a considerable saving, and that one charge of oil is 
sufficient for a fortnight's run; also that one spindle will outlive 
two dozen wheels, besides increasing their life. The above-named 
company has adopted lubricators of this type, and the results are 
very gratifying, as they have been in use for over four month:, and 
as yet no sign of wear in the bore of the hubs of the wheels has. 
been noticed, although the wear on their periphery has necessitated 
scrapping them. The same principle could obviously be applied to 
other purposes. 


Howden Engine Contracts.—Messrs, James Howden 
and Co., of Glasgow, have recently booked the following orders:— 


P. Dixon & Sons, Sheffield, ‘one 900-5. . p. compound engine. 
Southend Corporation (per The Electrio Construction Co.) one 600-в.н.р. 
Hiper engine. 
Russell & Co.'s Shipyard, Port Glasgow (per Messrs. Mather & Platt), one 
420. B. H. . compound engine. | | 
Guildford Electrio Light Co., one 890-в.н.р. triple-expansion ио 
Hamilton, arrives ко доп (per Messrs, Telford, Grier & Mackay), 
B00-5.H.P. compound engines. = 
Nobel's Ex ploaives Co., Btevenston (third repeat order)'(per Messrs. Siemens 
Bros. & Co.), one 800-в.н.р, compound engine. 
Cadzow Coal Co., Larkhall, two 225-в.н.р, compound engines and дулатов, 
Cox Bros. Dundee (per Messrs, Mather & P att), one 100-p.H.P. compound 
Podere & Nuooline, pe Cairn Mills, Silvertown (per Siemens Bros, & Co.), 
-B.H.P. compound engine. 
uj deron ABS um (per W Edwards & Armstrong), two 88. n. . . oom · 
d engines, 
Ppiverpoot Daily Post, two 88. B. H. . compound engines. 


Belgium.— The balance-sheet of La Société des Acou- 
mulateurs Tudor, of Brussels, for the last financial year shows a 
profit of £3,790. 


New Mining Regulations.—Mesers. Nalder Bros. and 
Thompson, Ltd., have brought out an electrostatic earth detector 
specially devised to meet the requirements of the Home Office, as 
expressed in the New Mining Regulations. These detectors, of 
which one is illustrated herewith, are of very simple construction. 
Bach instrument is provided with three terminals, to be connected 
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oan be adapted to three-phase circuite, | 
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to the positive and negative mains respectively, and to earth 
Should an earth occur on either main, the pointer is at once 
deflected to the corresponding side. In principle the instrument is 
simply а quadrant electrometer, with the needle earthed, and is 
suitable for any voltage from 300 volts upwards, b. 0. or 4.0. It 
essra, Nalder Bros am 
also supplying an electromagnetic voltmeter wound to a vet) 


М№грев Baos.’ EaatH DETEOTOR. 


high resistance, so that insulation readings can be obtained on 
dns circuits down to 0-5 megohm, and on 609. volt circuits to 
1 megohm. | 

Тнв WALSALL ELmOTBICAL Co., LD., send us particulars of their 
" C. M. В.” fault indicator, wbich they have designed to fulfil the 
requirements of the new rules. The indicator consists of a specially 
wound ohm-meter mounted in -an iron case, with а relay, and the 
necessary terminale for connecting to the circuit. The whole is 
mounted on enamelled slate 8 in a cast-iron frame. 
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When there is no fault on either of ithe mains, the pointer Hes 
in the centre or zero position ; should a fault develop on one ha б 
mains, the pointer registers the amount of leakage and ро 
that side of the circuit on which it has developed. ie 

Should the leakage exceed the limit specified by the pde 
rd5oth of the maximum supply current, the shutter on the ad 
will fall, and so attract the attendant's notice. Terminai a 
vided for attaching a bell, so that if desired the shutter tanult or 
the bell to ring until the attendant has either cleared the 
stopped the bell ringing.! | | 


. e 
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Battery Contracts,.—Messrs. Pritchetts & Gold, Ltd., 


have just booked the following contracts :— 

5 District Council. 280 complete renewal sections for central station 
„„ Corporation.—240 positive renewal sections for central station 
‘Aberga venny Asylum.—130—450 ampere-hour cells. | 

W. T. Henley's Telegraph Works Co., Ltd.—820 cella for their new works at 
Gravesend to work in conjunction with an automatic reversible booster for 
lighting and power purposes. 

Burton and Ashby Light Railways (Midland Railway Co.).—260—1,310 
supers now cells in lead-lined boxes, to work with reversible booster on 


The firm have been lately exporting a number of batteries to 
India, Japan and Australis, and are exceedingly busy just now. 


e ies and Lists.—MESSRS. JOHNSON & PHILLIPS. 
Ab price list (No. 13), giving tabulated data respecting 
their different classes of vuloanised rubber cables, also flexibles, 
electrolier wires, Manilla paper-insulated and lead-covered cables, 
house-wiring cables, &c. A number of pages are left at the end of 
this usefal-sized list for contractors’ notes. 

W. T. HITS TELEGRAPH WonEsS Co., Ілр. Part 2 of their 
price lists of paper-insulated cables. Part 1, comprising L. v. 
cables and н.т. с.с. cables, was published in January last. Part 2 is 
entirely devoted to three-pbas? нт. and . n. T. cables. It is 
divided into two sections, one detailing cables for use with '' Delta " 
connected generators, and the other cables for use with '' Star " con- 
nected generators. Both classes are shown for working pressures up 
to 2,200, 3,800, 6,600, and 11,000 volts respectively. Some ‘boldly 
printed sectional views appear of cables supplied for Sydney lighting 
and tramways, I-le of Man tramways, London underground railways, 
and many other lighting and traction systems. 

Mresns. E. P. Atram & Co, London, Е.О. Circular (No. 17) 
illustrating and describing, and giving prices of, their premier open 
type motor-starters. 

GENERAL Югљвотвіс Oo, Lro., London. Illustrated circular 
relating to their English-made arc-lamp carbons and carbon battery 


plates. 
Msssgs. Ногрен & Bnooxn, Lrp., Manchester. A number of 
lists to their "Expulsor" steam pump, “Sirius” steam . 


relating 

trap, the Р.В.” valve, ejectors, water-lifters, or jet pumps. 

Мв. C. Krussmann, Bopp-Strasse, 6, Berlin. Circular relating to 
his new houee telephones, which he calls the Caristophones. 

Messrs. Coss, Soanzs & Oo., 2, Occupation Road, Manor Place, 
Walworth, B.E. Circular relating to their patent accumulator, 
which is stated to have a special grid for providing an efficient 
centre contact with the active material. This contact is to atsist 
the plate to withstand rapid charging and discharging, and to 
prevent buckling or blistering. The battery is intended for 
5 work, carriage lighting, hand lamp, X- ray, and other 
work. | 

Mzssns. JOHNSON & Рнпллрв, Old Chariton. French cable list, 


giving particulars in that language, and on the metric system, of ^ 


their standard vulcanised rubber cables. Mr. Douglas Wells, 
M.LB.E., Rue de la Pepiniére, 10, Brussels, Belgium, is the agent 
for this firm's manufactures for Belgium, Holland, and the North 


of France. 
Bartise Рвомвтнюсв Оо,  Lrpo, 18, London Road, 
Kingston-on-Thames. New pamphlet (No. III.) describing and 


illustrating Prometheus electric heating and cooking п s and 
convectors. The list is intended for private circulation by the 
electrical trade, and firms can print their own name on the cover. 
It includes the majority of the Co.'s best selling patterns of 
domestic apparatus, and several new patterns are shown, particu- 
larly the No. 70 milk steriliser and the No. 782 copper shaving pot. 
The British Promethéus Co. bave recently opened а showroom at 
27, Ely Plac", Holborn Circus, E.O., where a representative show 
of samples is on view. 

. BmBLINER Тюгирноки MamurFaACTURIEG COo., London, E.C. 
An attractive 32-pp. pamphlet (No. 65) showing, pricing and 
briefly particularising their various lines of telephonic instruments 
for domestic and other purposes, patent convertible battery tele- 
phones, automatic battery reply and call instruments, magneto 
wall and table sete, interoommupication sets, both battery and 
magneto call, &c. 

Messrs. R. W. BLACKWELL & Co., Lro., City Road, EO. This 
company is urging its friends to look out for Our Stand” at the 
forthooming Tramways Exhibition, which notice isattached to an 
imposing wallcalendar, dating from June, 1906 — May, 1906. A good 
etout paper is used, and the upper half of every sheet contains an 
illustrated description of the I. T. E,“ circuit-breakers and other 
specialities. 

Тнв FnioTilosLESS EROIX R PacKING Co., Lrp., Harpurhey, Man- 
chester. New catalogue of “Karmal” engine packings, " Roko” 
belts, “ Fepco " lubricant, and other specialities. 

Mrsens. Ennest Е. Moy, LTD., Camden Town. Sheet detailing 
type No. 18 combined switch and circuit-breaker. 


Bankruptcy Proceedings.— ALEX. Јонч NosLr.— 
An application for an order of discharge was made on May 19th to 
Mr. Registrar Brougham on behalf of A. J. Noble, electrical engineer, 
lately carrying on business at 567, Battersea Park Road, S.W. Mr. 
G. W. Obapman, Official Receiver, reported that the failure occurred 
in June, 1903. The liabilities amounted to £266 13s, and а sum 
of only 15s. was realised in respect of the estate. The bankrupt 
began business at Howard's Road, Plaistow, in August, 1900. Iu 
September, 1901, he and his father and brother, whom he had 
verbally agreed to take into partnership, purehased for £230, 
payable by instalments, an electrical engineer's business at 567, 


Battersea Park Road. His father and brother were not entitled to 
draw money or interfere in the trading until their capital amounted 
to £100 each, and the bankrupt alone continued this business, as well 
as that at Howard's Road, in the name of A. J. Noble & Оо. 
Oa March 5th, 1902, as there was little or nothing doing at 
Battersea Park Road, the premises were closed, and the stock 
removed and sold by auction, realising about £32, which was paid 
to the creditors, and in the following month the business at 
Howard’s Road and the bankrupt's furniture, were also sold, the 
proceeds, £45, being used to pay debts. This business was sub- 
sequently continued by the purchaser at Katherine Road, East 
Ham, under the management of the bankrupt. The failure was 
attributed to loss in connection with the business at Battersea Park 
Road, the character of which was, the bankrupt alleged, misrepre- 
sented to him when he bought it. The greater put of his 
indebtedness was in respect of the unpaid purchase-money of this 
business. Sufficient books of account were kept for the trading 
and appeared to have been balanced every three months down to 
January, 1902. The only offence alleged by the Official Reseiver 
was insufficiency of assets to pay 10s. in the £ to the creditors, and 
on that ground the learned Registrar imposed а suspension of two 
years. Order entered accordingly. | 

Н. J. Sauren.—The first meeting of creditors was held on Mon- 
day at the London Bankruptcy Court ander the failure of Harry 
John Salter, electrical eugineer, lately trading in co-partnership at 
235, High Holborn, with Harry Thorpe as Thorpe & Salter. Mr. 
Walter Boyle, Assistant Receiver, reported that the debtor had 
stated that he joined Mr. Thorpe in business in November, 1896, 
and they traded together until April 12th last, when they sold the 
business to the New Century Lock and Engineering Oo., Ltd., for 
£495 in shares, of which the debtor received £133 preference and 
£47 ordinary shares, He became managing director of the com- 
pany jointly with Mr. Thorpe. The only fresh capital put into the 
company was £5 by the signatories. Mr. J. M. Maskelyne 
had advanced the partnership £400, and was pressing for payment. 
The compiny was accordingly formed in his interest, and the 
vendor's shares, with that gentleman’s solicitor, as security for the 
debt. The company did not take over the partnership liabilities, 
which amounted to £725. This debtor apparently owed nothing 
else, and had only had a few tools in the shape of assets. He attri- 
butes his failure to loss оп the partnership trading. The Chairman 
added that Mr. Thorpe was also in Oourt, and an application 
had gone forward for the two sets of proceedings to be consolidated. 
No offer was submitted by the debtor, and the case was left in the 
hands of the Official Receiver to be wound up in the ordinary course 
bs MIN the debtor's public examination being fixed for 

uue 20th. | 

Rosgrr Ковткв.—А% Burnley, on May 18th, Robert Foster, 
electrical engineer, applied for the variation of an order of dis- 
charge made on February 16th last. The discharge was suspended 
for three years, or, as an alternative, immediately on debtor con- 
senting to Judgement for £250 payable by £50 every half-year. It 
was stated that the debtor was unable to take advantage of the 
alternative in February, but having been promised the post of chief 
engineer at Aston Manor Electricity Works at £300 a year if he 
obtained his discharge, the Judge was asked to vary the order, as he 
would be able to consent to judgement. Asthe Deputy Judge was 
sitting, the application was deferred in order that Judge Bompas, 
who knows the facts of the case, might deal with the matter. 

Н. Тноврв. — The case of Harry Thorpe, electrician and engineer, 
late of 235, High Holborn, and St. George's Works, Eden Grove, 
Holloway, came before Mr. Registrar Linklater, on May 16*h, at 
the London Bankruptcy Court. The debtor commenced business in 
1879, and he was joined in partnership in 1896 by Mr. H. J. 
Balter. The business was converted ia April, 1904, info a limited 
company, which took over the assets but not the liabilities. One of 
the creditors subsequently sued the debtor, and obtained a com- 
mittal order against him. His wife paid the debt, but other 
creditors p and eventually he filed his petition. The 
accounts filed by the debtor show liabilities £728 Os. ld. and 


assets £187 6s. 3d. Mr. Walter Boyle, Assistant- Receiver, reported 


that a receiving order had been made againet Mr. Salter, and an 
application was going forward to consolidate the two proceedings. 
His Honour ordered the hearing to stand over until June 20tb, the 
date fixed for Mr. Salter’s public examination. 

ALEXANDER HOLLAND (Electrical and Mechanical Engineering 


Oo.), electrical engineer, Farnworth.—Receiving order made 


May 17th, on a creditor's petition. Date of first meeting, May 31st, 
and of public examination, June 21st, both at Bolton. 


Receiver Appointed.—A receiver and manager has 
been appointed on behalf of the debenture-holders in the Carl 
Oppermann Electric Carriage Co., Ltd. 


Car-Building Amalgamation.—The directors of the 
Electric Railway and Tramway Carriage Works, of Preston, met on 
18th inst. to consider the proposa!, mentioned in our last issue, for 
the purchase of the Castle Car Works, Hadley, and the British 
Electric Oar Works, Old Trafford. Mr. G. Richardson presided, 


` and, in the course of his remarks, said that owing to the keen com- 


petition the price obtainable for the cars was very low, but now 


the price would rise to а remunerative scale. In 1901, which was 


a great year for cars, the number made was 701; in June, 1902, it 
dropped to 507, due undoubtedly to competition; and in June, 
1903, it fell to 456. However, this year they had had 565 cars to 
turn out. It was resolved that the two works be bought for the 
sum of £85,000, inclusive of £20,000 profit from the Metropolitan 
Amalgamated Railway Carriage and Waggon Co. Ltd., Bir- 
mingham. І 
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Shade Ring Grip.—Messrs. Millington 
and Everitt, of 18, King's Parade, Cambridge, 
have sent us & sample of their patent tool for 
removing and fixing shade rings on lampholders. 
The illustration herewith shows the arrangement 
of the device. The ring is gripped between the 
jaws by turning the thumb-nut at the base of the 
handle. The necessity for such a tool arises out 


artistic and varied shapes nowadays employed, 
some of which have very narrow necks, and the 
gripper here shown ought to fill this want very 
satisfactorily. 


Electricity Works a 24 hours’ test of the destructor 
plant has been carried out by the National Boiler 
Insurance Oo., during which time the boiler heated 
by the destructor gases carried the whole load of 
the station. The destructor was built in 1902 by 
Messrs. Meldrum Bros., Ltd., and is of their front 
feed regenerative Simplex type, having a con- 
tinuous grate measuring 20 ft. x 5 ft., with four 
closed ashpits supplied with hot air under pressure, 
and four firing doors.. Between the furnace and 
the boiler there is a secondary combustion chamber. 
The boiler is of tbe Babcock & Wilcox type, with 
superheater, and there is a regenerator heated by 
the waste gases, and raising the temperature of the 
air supply to nearly 400° F. A Green economiser is 
also fitted. Only three of the four sections of the 
grate were used during the test, the supply of refuse being insufficient 
to run them all. The principal results were as follows :— Total refuse 
destroyed, 634 tons in 244 hours. Evaporation (from and at) 
1:917 lb. per lb. Weight of clinker and ash, 0 91 ton. 
gates, 9:8 per cent. Average temperature in combustion chamber, 
2,125° F.; maximum temperature, 2,400" F. Temperature of out- 
side air, 44^ F. Temperature of forced draught, 392° F. Pressure 
in sshpit, 2 in. of water. Draught at base of chimney, 3 in. 
Temperature of feed water, 241° Е. Steam pressure, 195 Ib. gauge. 
"Buperheat, 117°. Electrical output per ton of refuse, 57:2 unite, at 
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an average rate of 148 2 units per hour. Only a portion of the gases 


passed through the economiser, and as the electrical load waa not 
always sufficient to utilise the whole output from the boilers, large 
quantities of steam were almost continually blowing off at the 
safety valves during the test. The guarantee for the destructor 
was 40 to 50 tons per 24 hours, and this was greatly exceeded, with 
only three-quarters of the grate in use. The guaranteed evapora- 
tion was 1} lb. per lb. of refuse, as compared with 1:917 lb. 
. obtained. 


Metallic Shield Blow-out Controllers.—A very com- 
plete and well got-up pamphlet on their patent controllers has been 
produced by Messrs. Dick, Kerr & Co., These controllers are 
all fitted with the ingenious arrangement for blowing out the are 
on breaking eircuit which forms the characteristic feature of the 
Dick, Kerr type, and they are designed for electric tramways, rail- 
ways, or cranes. The blow-out device has been found to act with 
perfect success, and ро: везвев, amongst other features, the advantage 
that ite coils are in circuit only when required, not continuously, as 
when electro-magnets are used ; moreover, its effect is proportional 
to the current flowing, without limitation due to the saturation of 
an iron core. The copper rings with which the coilsare eurrounded 
sustain no damage from arcing, and it is stated that, in 2,000 
controllers thus equipped, not опе blow-out has failed 
either on the copper shield or on the insulating par- 
titions. The blow-out solenoids are mounted on a hinged 
frame, and can be swung out of the way, en doc, the 
connection with the trolley wire being broken in the act of so 
doing, se as to render the interior of the controller safe to handle. 

The braking arrangements adopted in these controllers are of 
special interest. In applying the rheostatic brake, Messrs. Dick, 
Kerr & Co. have contrived to атгаоре that several of the brake 
notches coincide with power notches, thus materially reducing the 
total number of notches, and. allowing of satisfactory design in other 
respects without increasing the size of the controller. Ia passing 
from power to brake, instead of reversing the motor leads in order 
to convert them into generators, the motors are thrown into parallel 
with the armature leading the field in one case, and the field 
leading the armature in the other. A connection is then made 
between the two motors, between their respective armatures and 
fields, and the braking is regulated by resistance placed in circuit 
with this connection. The latter also acts as an equaliser, and only 
two additional contacts are required, instead of 10 that would other- 
wise be necessary were this ingenious device not employed. 

A special arrangement is used iu some of the controllers (D.B. 1 
form E), whereby the motors are short-circuited when the controller 
is in the ' off" position; this ensures that the car shall not be able 
torun back when stopping on an up grade, except at а very slow 
pace iodeed. Controllers for two and four motor equipments, 
including 4 x 1С0-н.р. motors for railway working, ate described. 
On the L. & Y. Railway the controller is double, each half control- 
ling four motors of 150 н.р. each, with one handle, yet the controller 
is very compact. Neat little controllers have also been devised for 
cranes, stationary motors and electric locomotives. 


Cheap Locks,—A correspondent wishes to know the 
name of the makers of a cheap latch look suitable for transformer 
. houses; latchkey to open all locks, 


. hand and frivolity on the other. 


of the growing difficulty in fixing shades of the 


Destructor Test.—At the Woolwich. 


CO, in flue . 


British Fire Prevention Committee. 2s. 6d. each 
du Mus ée. 


Montreal: The Bociety, 877, Dorchester Street. 


Alliance. 


Book Notices.—77e Metric System. By J. Н. Van 
Biene. London: The Decimal Association. 1905. Price Sd. This 
is a reply to the late Mr. Herbert Spencer, a fierce opponent of the 
metric system, and is lightly written, avoiding dullness on the one 
Mr. Van Biene’s arguments are 
trenchant and convincing, showing up the inconsistencies in the 
statements of the supporters of our archaic chaos of units and 
measures. Besides this pamphlet, the Decimal Association is 
issuing a chart showing the whole of the metric system (price 1в.), 
and a metric card giving the principal units at a glance 
(price 1d.) While in general agreement with the policy of the 
association, we cannot see the necessity for the adoption of 
American spelling for the names of the units, seeing that it is 
etymologically incorreot, and contrary to the usage already estab- 
lished in this country. If "litre" is to become “liter,” why 
should not “meter” be further changed to “mitre”? Or, if 


. phonetic spelling is to be introduced, why not “lestur” and 


" meetur"? In putting. forward its ideas on spelling, the 
association has abandoned its proper métier; but fortunately 


` there is no prospect of the mangled spelling being adopted. 


The Telegraphist's Guide to the Departmental and City and Guilds 
Examinations in Telegraphy. By James Bell and В. Wilson. 
Fifth edition. London: 8. Rentell & Co. The continual increase 
in staff which takes place in the engineering branch of the Postal 


‘Telegraph Service, and the requirement of higher qualifications in 


cases of promotions in, or indeed of entry into, the engineering 
branch, have necessitated ready means of obtaining theoretical infor- 
mation on the various subjects dealt with. Hence the demand for 


books of the usefal cless of which Messrs. Bell & Wilson's is one. 


Up-to-dateness has been aimed at, but not always with success ; thus 
it is stated that the extra matter includes a description of the 
Wheatstone A.B.O. instrument, but this description shows a very 


- ancient and entirely obsolete form of indicator, and the standard 


form is only briefly alluded to, and that in a misleading way. 
More detailed references are given to batteries and accumulators, 
but we think that the description of the old form of standard Daniell 
cell for testing might have been ousted, as it is now entirely 
obsolete. In fact, a little more care in omitting obsolete matter and 
replacing it with new, would be an advantage. The book, however, 
is well worth its sale price. | | 

"Fire Tests with Partitions.” Мов. 92 and 93. A 2}-in. and a 
2%-in. partition formed with Mantada partition slabs, fixed by the 
Adamant Co, Ltd, London and Birmingham. London: The 


“The Engineering Press Monthly Index Review." Vol. V., No. 6. 
March, 1905. Brussels: Association de la Presse Technique, 1, Rue 
2.50 fr. | 

“ Oherter, Bye-laws and List of Members of the Canadian Society 
of Civil Engineers, 1905,” and “Report of Annual Meeting." 


“ Fortschritte des Elektrotechnik," 1904. III. Berlin: Julius 


Springer. M. 7. А 

“ Atti della Associazione Elettrotecnica Italiana.” Vo). IX. 
Supplement to Part I. Rome: The Association, 397, Corso Um- 
berto I. 1905. | | 


“Annuals.” Ву T. W. Sanders, F. L. S., &c. London: Agricul- 
tural and Horticultural Association. Priceld. This кур 
pampblet is No. 2 of the One and All” garden books, edited by 
Е. O. Greening, F.R.H.B. The series consists of practical articles 
by eminent experts, each handbook dealing with a distinct subject, 
and those of our readers who are interested in floriculture will find 
them full of interest. | 

British Standard Specification for Structural Steel for Ship- 
building." Second issue, revised. London: Crosby Lockwood and 
Son. May,1905. Price 2s. 6d. net. 

Messrs, Crosby Lockwood & Son will be publisbing shortly a 
iiy on “Modern Lightning Conductores," by Mr. Killingworth 
Hedges. | 


The British Empire Motor Trades Alliance,—It is 


. announced that the Hon. О. S. Rolls (Messrs. C. В. Rolls & Co.) and 


Charles Jarrott, Esq. (Messrs. Jarrott & Lette, Ltd.), have tendered 
their resignations as members of the British Empire Motor Trades 
Whilst they strongly sympathise with the objects of the 
Alliance, they consider that their trade interests at the present 
moment do not justify their continuing as members, but they hope, 
at an early date, to increase their British interests aufficiently to 
allow them to rejoin and become active members, For the same 
reason, Mr. Claude Johnson, to whose initiative the Alliance owes 
its formation, has tendered his resignation as honorary secretary. 


Brush Contracts.—The following contracts have been 
placed with the Brush Electrical Engineering Co. :— 


E0-x w. steam dynamo set, for the Leicester Corporation. 

Two 1,000-к\, steam turbo-alternators, for the North Metropolitan E.P.D. 
Co., for Willesden. 

Four tramcars, with radial trucks, for Derby Corporation. ч 

Five double-deck four-wheel car-bodies, with Brush standard trucks, for the 
British Thomson-Houston Co., for Lanarkshire Tramways. 


Holiday Literature.—The London and South-Western 
Railway Oo. have issued the “ Official Illustrated Guide and List of 
Hotels, Apartments, &., for 1905.” This ineludes an excellent 
map of the south-western counties, the Channel Islands, and the 
north-west ‘of France, an illustrated Gazetteer of the numerous 
watering places and holiday resorts in these regions, and abundant 
particulars relating thereto. With such an excellent guide before ua, 
it seems really easier to go away for а holiday than to stay at home, 
aud as the guide (of which 50,000 copies have been issued) can be 
obtained gratis from the superintendent of the line, Waterloo 
Station, or from the company's agente, and from Smith's Ydok- 
stalls for 1d, there y no excuse for being without a бору. 
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Fire.—A serious fire occurred on Thursday, May 18th, 
at the works of Mears. Sotheby & Oo., 19, Carey Street, West- 
minster. This will in no way interfere with the foundry, smiths 
or brass-finishing departments, and Messrs. Sotheby & Oo. hope to 
have all departments in thorough working order as before in the 
course of the next few days. 


For Sale.— The General Post Office invites offers for the 
purcbase of old stores which are briefly mentioned їп our advertise- 
ment pages to-day. 


At Ipswich on June 8th, Mesers. Garrod-Turner & Son will sell | 


the stock of an electrical and motor engineer by auction. See our 
advertisements to-day. 


Sawing Machines.—Messrs. Edward G. Herbert, Ltd., 
of Manchester, have recently received orders for their eccentric 
sawing machines from the Admiralty for Malta, and the War Office 
for Woolwich Arsenal. Eight of these tools have now been supplied 
to H.M. Dockyard at Malta, and they are also in use at eight otber 
of H.M. Dockyards. 


Trade Announcements,—Mesars, Adam Clarke & Co. 
have opened an additional factory at Coventry Road, Birmingham, 
for the manufacture of electroliers, pendants, brackets, standards, 
lanterns, ball, spider and ceiling fittings, and Mr. Archibald 
Oampbell, of 27, Chancery Lane, W.O., has been appointed their 
London agent. We understand that they strictly confine them- 
selves to wholesale houses. | : 

Mr. W. Osborne Andrews has opened premises at 27, New Bailey 
Street, Salford, as a general stores for the supply of electrical and 
mechanical goods. Ё 

The Clift Manufacturing Oo., of Bravington Works, Harrow Road, 
W., was on May ist formed into a limited liability company, Mr. 
Mansell, late of Messrs. В. Z. Ferranti, having joined the company 
as managing director. 

Mr. Robert Stotesbury, Bristol agent for the Unbreakable Pulley 
and Mill-Gearing Oo., Ltd., has removed to more commodious 
pes in Temple Buildings, Victoria Street, Bristol, where he 

olds large stocks of the company's various specialities. 


British Standard Pipe Flanges.—Messrs. Joseph 
Sankey & Sons, Ltd., of Bilston, notify that the Engineering 
Standards Committee have authorised them to manufacture tem- 
plates in accordance with the sizes recommended ia their recently- 

ued report, and at the prices fixed by the Committee. 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—The B. of G. on May 18th decided 
to have the electric light installed in the new hospitals and the 
old workhouse, at an estimated cost of £3,162, under the super- 
vision of Dr. W. G. Rhodes, of Manchester, and a loan of £5,000 is 
to be applied for, this including £1,000 for wiring the workhouse. 
It is estimated that energy will be generated at a cost of 24. 
per unit. | 


Birkenhead,—The report of the Corporation electrical 
supply department for the year ending March 31st last, has just 
been issued. Below we give the principal items:— 


1905. 1904, 
Revenue oe ee ee ee ee ee ee £12,878 £11,158 
Total working costs - oe „э a 4,728 4,878 
Result after providing for interest and sinking 
un ee ee ee ae ee ee es 2,109 1,886 
Equivalent 8-c. y. lamps connected. “+ T 66,574 50,858 
Units sold .. . 2 ee oe oe ee ee 759,421 661,171 
Capacity of plant. . ae ee * ee 1,876 KW. 1. 050 KW 


Brad fford.— The electrical engineer to the Corporation 
has presented a furtber repbrt on the work which, in his opinion, is 
necessary to bring the electric supply system up to date. The sum 
of £40,000 has already been voted for new mains and the intro- 
duction of a polyphase system, and an additional £37,000 is now 
required. The annual capital cost of the new extensions he 
estimates at £2,875, and the annual saving by the conversion of the 
system, at £1,472. The cable expenditure has been £180,000, the 
distributing network covering 96 miles in length, but owing to the 
drop in pressure in the feeders, the engineer suggests in detail a 
number of new feeders and the points where they should be led 
into the system. It is proposed to borrow £60,000 for this and 
future mains extensions. 


Briton Ferry.—On May 18th а L.G.B. inquiry was held 
relative to the application of the U.D.O. for a loan of £3,534 for 
E.L. purposes. The Council has arranged to take energy in bulk 
from the South Wales Electrical Power Distribution Oo. for a period 
of 30 years, determinable at the end of each five years. There was 
no opposition. 


Bury (Lancs.).—The Corporation Electricity Committee 
reports that the net profit made by the undertaking last year 
amounts to £2,932. Of this, £1,589 has been allocated to the 
к of the rates, and £1,342 carried to depreciation and reserve 
un 


Camp Lighting.—The Royal Bucks Hussars, I.Y., who 
commenced their annual 17 days’ training at Stowe Park, Buck- 
ipghbam, on tbe ӨШ inst, decided this year to adopts more up-to. 


municipal authorities of Vienna and the.e 


date system of illuminating their сатр, than the method of oil 
lamps and candles usually adopted. To this end, Messrs. Gillies 
and Hornidge, of the Buckingham Electric Light Co., and Queen 
Victoria Street, . O., received instructions about a week before the 
regiment assembled to carry out the necessary arrangements for 


lighting the camp electrically, which, asthe position chosen is some 


24 miles from the supply company's mains, involved sending out a 
portable plant to the encampment. Each of the 24 officers’ bell 
tents wassupplied with a single pendant light with switch fixed on 
the tent pole, the marquees used for officers’ mess and ante-rooms 
and the eants’ mess tent being lighted by clusters of three 
lights with single light pendants round the sides. For some of the 
larger-sized tenta, such as the canteen, both arcs and incandescent 
lamps were employed. The e ground facing the offieers’ lines 
им effectively lit up by Meseres. Veritys’ “ Aston-Worsley” aro 
тра, 


. Chester-le-Street.—The R. D. O. has given its consent 
for an application to be made to the B. of T. by the County of 
Durham Electrical Power Distribution Co. to carry distributing 


lines overhead, instead of underground. In return for this the 


company undertakes to only charge 32d. per unit, less 5 per oent., 
for the supply of electric lighting. 


The Clyde.—Messrs. William Beardmore & Оо.” 
new shipbuilding yard at Dalmuir, near Glasgow, where the keel 
has just been laid of the new battleship Agamemnon, has only 
lately been opened, and in fitting it out steam has b2en entirely 
dispensed with. A producer gas plant has been put down, and 
gas engines, made by the company, drive the Vickers 
generators providing power for the motors, machine tools, cranes, 
&. The smith and forging hammers are operated by sir. The 
producers also provide gas for the furnaces. —— 


Continental Notes.—The old dispute between the 
с lighting companies 
—the International Electricity Oo. and the General Austrian Elec- 
tricity Oo.— has broken out afresh, owing to the jealousy of the 
former as & rival electric lighting undertaker, combined with its 
general opposition to private enterprise. On the present occasion 
the Vienna Burgomaster has given the International Co. 24 hours’ 
notice to remove from the ground, in municipal streets, pipes which 
convey oondensing water from the Danube to the company's station, 
without entering into the question of the powers which the muni- 
cipal authorities may, or may not, possess in regard to the enforce- 
ment of such a measure. Several negotiations for the municipalisa- 
tion of the companies' undertakings have, in the past, been opened 
up, but these bave not led to any result. The town finds that the 
private systems offer unpleasant competition to its works, and hence 
every endeavour hag been put forth to remove it. А patched-up 
peace was made two years ago, on the basis that for a number of 
years the companies should renounce the extension of their mains 
and the acquisition of new customers. But even this serious limita- 
tion in activity is not satisfactory to the local authorities. The 
latest example of municipal warfare, it is considered, is calculated 


to make the International Co. more disposed to accept the recent 
offer made by the authorities, which represents over £100,000 less 
‘than the company requires for the purchase of its undertaking, and 


which the compsny declined a fortnight ago. The municipal 
authorities have also established a glow lamp factory, and threaten 
to compete with the International Glow Lamp Syndicate. 

Iraty.—A concession has been granted for the erection of a plant 
to utilise the water power of the River Trobiolo at Borno, in the 
generation of electrical energy, to be used for the reduction of iron- 
ore by the Stassano process. The municipal authorities of Nocera 
Umbra have just called for tenders for tbe electric lighting of the 
town. 

GzaMANY.—The municipal authorities of Allenstein have decided 
on the establishment of an electric lighting works in the town at 
an estimated cost of £19,600. Water power is to be utilised. 

Sraim—A hydro-electric plant is to be erected on the River 
Urumea at Goizueta, Navarra, to supply energy for lighting and 
power. 


Croydon.—The T.C. has decided to install an electrical 
pumping plant at the Bouth Norwood Sewsge Farm, in place of the 
Dowson gas plant. 


Ebbw Vale.—On May 17th, a L.G.B. inquiry was held 
into the application of the U.D.O. for а loan о? £9,654, for the 
establishment of a scheme of electric lighting. It was explained 
that the Council proposed to obtain energy in bulk from the Ebbw 
Vale Steel, Iron and Coal Oo. at 12d. per B. of T. unit, the agree- 
ment being for five years. There was no opposition. 


Electric Power in Scotland.—The Scottish Mineral 
Oil Works are adopting electric power. At Pumpherston the 
newly-installed electrical plant has run up a capital outlay of 
£17,204. The Philpstoun Works belonging to James Ross & Co. 
are to put down an installation, and at present the power house 
is in course of erection. 


Eliand.—The D.C. has reduced the price of electricity 
for power purposes, to consumers using more than 10,000 units per 
annum, to 13d. per unit. 


Greenock.—Negotiations between the Т.С. and the 
Tramway Со. in regard to terms fora supply of electricity for the 
next five years fiom Whitsundsy, have been brought to a satis- 
factory conclusion. According to the agreement, the company 
guarantees а minimum annual consumption of 500,000 unite, 
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Heckmondwike.— The accounts of the electricity under- 
taking for the past year sbow a net profit of £1,154, sgainst 


£260 last year. The whole of the surplus will go to the contin- 
gency fund. 


Hove.—The E.L. Committee has been authorised to take 
steps under the agreement of 1892, to obtain an alteration in the 
charges made by the Hove Electric Lighting Oo. 


Hoylake.— The L. G. B. has written to the U.D.C., stating 
that it has no authority to sanction the borrowing of money for the 


provision of working capital for the purposes of the electricity under- 
taking. | 


Ipswich. —From Mr. F. Ayton, engineer and manager 
to the Corporation electric supply and tramways departments, we have 
received copies of a series of pamphlets which he is isauing to con- 
sumers and others who contemplate taking a supply of energy. They 
set out in an interesting and comprehensive manner the measures 
that should be adopted to obtain the best possible efficiency in the 
рж of electricity to lighting and power. The various types 
of lamps aro described, and tables of costs and efficiency are given. 
Electricity as applied to power purposes is dealt with, as are also 
window lighting and tbe question of bealtb. The issuing of these 
leaflets, &c., to consumers from time to time, is a step in the right 
direction, and should be followed by all supply authorities. 


. Jarrow.—At the Jarrow Police Court on 18th inst., the 
County of Durbam Electric Power Distribution Co. was summoned, 
at the instance of the Corporation, for allowing black smoke to be 
emitted from its power station chimney. The company denied 
that there was any nuisance, but said,that such smoke as was emitted 
from the chimney would soon be altogether stopped. Thecompany had 
entered into an arrangement whereby the electricity required for 
the town would be generated at the other side of the river, and the 

wer station would in future be used only as а transformer station. 
When that was carried out, there would be no more smoke created 
there. The magistrates were of opinion that the offence was proved, 
and made an order for the nuisance to be abated within two 


months. If the order were not complied with, a daily penalty 
would be imposed, 


Llanelly.—A special meeting of the U.D.C. was held on 
Monday to consider the E.L. question, and it was decided to take 
energy from the South Wales Power Oo. and to lay its own distributing 
mains at an estimated cost of £6,000. 


London.— TR МетнороттАх AREA. On Friday 
last week, representatives of the City Corporation, the Metropolitan 
B. Os. and the Metropolitan Paving Committee met in conference 
at the Westminster Town Hallfor the purpose of considering the 
question of the interference with the public streets by E.L. and 
other companies, and also by the Telegraph Department. A motion 
was adopted in favour of a Bill beiog introduced by the Govern- 
ment for the better protection of the local authorities as repre- 
senting traders and the public generally. It was further decided to 
ask the Prime Minister and the President of the L G.B. to receive a 
deputation on the subject. 

HacENAEY.—The British Westinghouse Co. has completed the 
contract for the 1,500 ку. generating set, but the contract price of 
£11,831 has been exceeded by £52 owing to the provision of 
auxiliary oil pumps, &e. The Baths Committee announces that 
it will not b» possible to let the baths building from Ootober 23rd 
to November 11th for the Electrical Exhibition, but it may be bad 
for three weeks from October 5th. 

FULHAM —An agreement bas been entered into between the B.C. 
and the promoters of the Pneumatic Dispatch Bill, under which the 
former is to supply it with energy for power purposes within the 
borough at a cost of 23. per unit on a minimum load factor of 50 per 
oont., providiog that, if the load factor shall at any time be less than 50 
per oent., then the #0. per unit is to be incressed 1 per cent. for 
every 1 рет eent. decrease in such load factor below 50 per cent. 
Under the scale of charges recently adopted for energy for private 
lighting, reductions were only made when the amount of the annual 
Bill exceeded £2. Objaction has been raised to this, and the B.C. 
has resolved to abolisn the minimum and to give all consumers 
the benefit of the reduction. | 

WoorwicH.—The L. C. C. has sanctioned the balance of а loan of 
£15,000 applied for by the B.O., the balance amounting to £6,500, 
which is to be utilised in extending the mains irto the districts of 
Shooters Hill and Eltham. і 

Sr. PaNCBAS.—In connection with the recent action of Colwell 
and Others v the B.C., £1,700 has been expended on behalf of the 
E.L. undertaking. | | 

Ккнвшотон.—ТҺе B.C. on Tuesday, sanctioned mai 1 extensions 
by the Brompton and Kensington Electricity Supply Co., Lid. in 
two roads and by the Notting Hill Electric Lighting Co. in six 
act Hax.—4An application by Messre. Johnson & Phillips to 
supply arc lamps ou the hire-purcbase system, on the same terms 
as agreed with tbe Electrical Co. and the General Electric Co. his 
baen acceded to, by the Corporation. 

MARYLEBONE — Ihe Finance Committee of the В.С, has made 
application to the L С.С. for advances, from the eanctioned loan of 
£433,800, to the extent of £50 000 in June, and £100,000 in July 
next, for the E.L. uudertaking. 

It was reported that the books of the Metropolitan Electric 
Supply Co. showed that during the year the total number of con- 
ва пеге was 5,871, and the gross income, including £4 470 from meter 
rente, was £137,840; the total unite sold amounted to 6,289,877; 


and the average pries obtained was 52594. When it bas sufficient 


data available, the Committee proposes to consider a revision of the 
charges for energy. 


New Zealand.—The Fire Underwriters’ Association of 
New Zealand bas adopted the Institution of Electrical Engineen' 
rules for electric ligbt installations, wbich are now in force through. 
ont the. Colony. Much discussion bas oocurred in the New 
Zealand Press on this subject; some of the Colony’s engineers still 
adbering to the Phoonix rules, on the plea that they tend to better 
workmanship. 

AUCKLAND.—The City Council has invited competitive designs 
for an eleotrical plant, to utilise the steam raised by ite destructor. 

Oraco.— Mr. Mason, the engineer to the Harbour Board, has 
recommended that the present cranes be discarded and that 
electrical ones bs obtained to replace them. The estimated cost of 
the new cranes to be erected is:—A 12-ton gantry 
electrical crane, together with track, £4,200; three 3-ton cranes at 
£1,300 each ; total, £8,100. 


Prestwich.—A L. G. B. inquiry was held recently, relative 
to the application of Salford Т.О. for a loan of £600 for the exten- 
sion of the lighting mains to Prestwich. There was no opposition. 


Penrith.—At a meeting of the U. D. C. on the 17th inst., 
it was stated that the National Electric Construction Co. had 
offered to take over the electric lighting powers of the Council on 
favourable terms. The Council decided to lease the powers to a 
company, and to solicit offers. 


Rugby.—The U.D.C. has decided to apply to the 
L.G.B. for sanction to borrow a further sum of £2,000 for exten- 
sions. The Council's expenditure to date amounts to £12,262. 


8t. Andrews.—The electrical installation in this city is 
approaching completion. The generating station, which is situated 
in the Southfield district, contains two Babcock & Wilcox boilers, 
each capable of evaporating approx. 6,000 Ib. of water 
per hour, with feed water supplied through heaters, in which the 
engine exhausta are utilised. Each boiler is equipped with a 
chain grate stoker, superheater, and an independent steel chimney 
80 ft. in height. In the engine room there are installed a Reavell- 
Crompton generating set of 77-u.P. capacity, with a speed of 560 
r. p. m., the dynamo having an output of 104 amperes at 450 to 480 
volts; and a Belliss-Crompton set of 170 m P., with a speed of 450 
r. p. m., this generator having an output of 250 amperes, at 450— 
480 volts. A switchboard, booster and balancer, are also installed 
in the engine room, and a battery consisting of 230 cells, with s 
capacity of 400 ampere-hours, is provided. Two sets of feeder 
cables have been laid, terminating in feeder pillars, from which the 
distributing network radiates. Messrs. Crompton & Co. have been 
responsible for the equipment of the generating station, and Messrs. 
Callender for the cable work. Mr. B. G. Drammond is the resident 


engineer to the Electric Supply Corporation, Ltd., who are pro- 
moting the scheme. 


Southend-on-Sea.—The T.C. has decided to extend 


the flat rate of 44d. per unit to shops and other business premises. 
Hitherto the rate has been confined to private houses. 


Stafford.— The report of the working of the electricity 
department was presented recently. The gross profit during tbe 
year was £2,127 ; depreciation on battery and cables would require 
£1,000, interest on loans £918, and sinking fund £992. А oontri- 
bution from the rates to the amount of £992, being the amount of 
loans repaid during the year, was asked for. The report was adopted. 


Stockport.—A L. G. B. inquiry was held on May 17th 
into the Corporation’s application for a loan of £6,125 for tbe pur- 


chase of electric motors for hiriog-out purposes. There was no 
opposition. 


Tunbridge Wells.—Mr. Horace Boot, the consulting 


engineer and general manager to the Corporation electricity under 


taking, was able to report a good showing for the year ended March, 
1905. During the year 1,035,470 units were generated, as compared 
with 1,005,210 inthe previous year. The revenueamounted to £13,783, 
as against £12,896, and the gross profit in 1903-4 was £5,413. 
After the deduction of the interest and sinking fund, which repre- 
sents more than 6 per cent. on tbe whole capital, the net profit was 
£736. The average price obtained was 4:39d, per unit for private 
lighting and 1:5d. for public lighting. It might be mentioned that 
Tunbridge Wells has to pay 11s. 2d. railway rate, per ton of coal and 
le. 6d. per 1,000 gallons for water. The Department bas now 
paid back by way of sinking fund, £20,000 of their original loan. 


Wakefield.— There was no opposition at the L.G.B. 


inquiry last week into the Corporation s application for а loan of 
£18,000 for electric light purposes. 


Wellingboro'.—The U.D.C. has decided to ask the County 
cf Northampton E.L. Power and Traction Co. to make suggestions 
and submit an estimate of the cost of lighting the streets, including 


the working by the company of the refuse destructor, under condi: 
tions to be approved by the Council. 


Wetheral,—An E.L. scheme for the district bas been 


` eubmitted to the P.C., and in referring tbe matter to the RP. C., the 


Council has decided to raise no objection to it. 
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MESSRS. ERNEST SCOTT & MOUNTAIN’S NEW 
WORKS AT GATESHEAD. 


THE long association of Messrs. Ernest Scott & Mountain 
with electrical work, and more particularly with the con- 
struction of electrical mining machinery, is well known to 
our readers, and with 
the formal opening 
of the new Close 
Works at Gateshead 
on Saturday last, in- 
augurating as it did 
а further step in the 
firm's progress, 8 
short description of 
these works and the 
developmenta which 
led to their acqui- 
gition by the firm is 
hot inappropriate to 
the occasion. 
Commencing in the year 1882, under the style of Ernest 
Scott & Co., when Mr. Ernest Scott purchased the original 
works at the Close, Newcastle, from Messrs. R. and W. 
Hawthorn the firm was engaged in the construction of 
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FIG. 1l.—GzgNBBAL VIEW OF THE NEw WORES. 


the Gulcher Electrical Co., London, Mr. Mountain had 
had considerable experience, and it is of interest to note that 
ite first dynamo was made by the firm in 1889, this being 
a machine for the 
Bingley Hall Exhi- 
bition in Birming- 
ham, where it was 
successful in obtain- 
ing a medal, 

For a considerable 
period electrical ma- 
chinery for factory 
purposes in the in- 
dustrial areas of 

Lancashire and 
Yorkshire formed 
the staple product of 
the firm, but, due to 

the early recognition by Mr. Mountain of the possibilities 
attending the use of electricity for pumping, hauling, and 
coal-cutting, in mining and colliery work, the energies of the 
firm were turned in this direction. 


Fic. 2.— Vigw OF THE FrrriNG"AND ERECTING SHOP. 


auxiliary machinery for warships, and also at a later period 
in the building of marine engines. 

With the partnership of Mr. W. C. Mountain, who joined 
the firm in 1888, it was decided to take up the manufacture 


of electrical machinery, of which as managing director of- 


4 


The first contract of this description was an electrical 
pumping installation for tbe Cowpeh Ooal Oo., near Blyth, 
which was carried out in 1890, and subsequent orders, both 


for pumping and haulage plant, followed in considerable 


numbers. 
G 
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Fic. 3.— ErECTBRICAL SHOP 


= Electrical coal- 
entting machinery 
was introduced by 
the firm at an early 
date; its first 
machine, of the 
disk type, being 
supplied to a Scotch 
colliery some 12 
years ago, 

The firm was also 
intimately con- 
nected with the 
introduction of 
three-phase plant 
for colliery work in 
this country, its 
earliest effort in 
this direction being 
for the  Tredegar 
Coal and Iron Co., 
in South Wales, 
where some 13 
haulage gears and 
numerous main 
shaft and smaller 
pumps are operated by means of three- 
phase motors. 

With the rapid growth of the firm’s 
output, the works in Newcastle were 
found inadequate, and in 1904, the 
disused works of Messrs. Black, Haw- 
thorn & Co., in Gateshead, were 
acquired; these have been extended 
and with the modern equipment and 
facilities which they now contain, con- 
stitute an up-to-date factory of large 
capacity, an illustration and plan of 
which are shown in figs. 1 and 7. 

The total area of the site is nearly 7 
acres, of which some 2 acres are under 
cover. 

Direct access is provided to the 
North-Eastern Railway, which forms 
the boundary of the property on one 
side ; and full-gauge railway tracks are 
laid into several departments of the 
works, so that material can be handled 
with a minimum of cost. 

Adjoining the works is an extensive 
suite of offices opening out from a 
large waiting room; these include 
accommodation for the drawing 


Fiq.t4.—ExnrctricaL 8HOP: WINDING DEPARTMENT. 


office and counting-house staffs, the secre- 
tarial department and the directorate. 

Commercial and works management 
offices, a staff and workmen’s dining 
rooms, a time office and sundry other 
accommodation are also provided, and 
by means of a private telephone 
system the various departments and 
offices at Gateshead, and the head office 
in Newcastle are all interconnected. 

By reference to the plan of the works, 
fig. 7, it will be seen that they con- 
sist of a long central bay, utilised as to 
one section for the heavy machinery, 
and as to the other, for fitting and 
erecting, with smaller bays on either 
side equipped respectively as a light 
machine shop, and an electrical shop 
and stores for finished parts. 

Separated from these departments 
and housed in isolated buildings, are a 
spacious pattern shop and stores, a 
power house containing the electrical 
generating plant, from which the various 
motors throughout the works are sup- 
plied, and a large iron foundry. 

The large central bay has a total 
length of 558 ft., 
and is 48 ft. wide ; 
the north end is 
devoted to hea 
machinery, whi 
includes numerous 
examples of modern 
tools, among them 
being а planing 
machine constructed 
to take work 20 
ft. long x 6 ft. 
6 in. wide x 8 in. 
wide, several hori- 
zontal and vertical 
lathes, three boring 
mills (each capable 
of boring up to 
10 ft. diameter), 
and sundry other 
planing machines 
and boring lathes, 

The centre of 
this bay is  uti- 
lised for соге 
building, a large 


Fic. 5 —Vikw IN THE ELEOTRICAL SHOP, SHOWING ARMATURES UNDER OONSTRUOTION, 
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face-plate being provided for fitting up large cores and 
commutators. Hydraulic presses and sundry small tools 


are also provided for this section of the 
work. ` 

The southern end of the bay is 
reserved for fitting and erection pur- 
poses, and is suitably equipped with 
numerous drilling machines and a great 
variety of portable tools. (Fig. 2.) 

On completion of the erection, the 
work is carried by one of the 15-ton 
overhead electrical cranes which serve 
the shop, to the test-bed, situated at the 
extreme end. 

This department is provided with 
every facility in the way of steam and 
electrical energy, for the testing of high- 
speed engines, dynamos and alternating 
current plant, and motor-driven pump- 
ing and hauling gear, &c. When the 
work has been satisfactorily tested it 
is transferred direct into railway tracks 
on the siding which enters this end of 
the centre bay, and in connection with 
which a heavy loco. crane is available 
for yard shunting and lifting. 

The light machine shop, fig. 8, which, 
as previously stated, forms a side bay, ie 


284 ft. long and 34 ft. wide, and its equipment consists of 


the smaller lathes and machine tools. 

This shop ів 
served by a 5-ton 
hand crane; one 
extremity of the 
shop is enclosed 
and utilised as а 
tool store and tool- 
fitting depart- 
ment, Here the 


handed out to 
the workmen in 
exchange for brass 
checks, the latter 
being retained 


in the store as & record of the whereabouts of the tools. 
This arrangement is also carried out in connection with 


ча. 6.—Visw OF THB PATTERN SHOP. 


The smiths’ shop is situated in an adjacent building; it 
contains several hearths and an electrically-driven pneumatic 


hammer. On the other side of the main bay are situ- 


ated two parallel smaller bays, devoted respectively to 


Fic. 7. 


Fig. 8.— TER Ілант MaonursE SHOP. 


jigs and: other; accessories for machining the various work 


‘passing through the shops. 


the wood-working plant. 


ing plant and with a 
heated from a vertical boiler outside the building. 


Cu F , Lane 


electrical work 
and stores. Each 
of these is 264 
ft. long and 84 
ft. wide. The 
former, views of 
which are shown 
in figs. 3, 4 and 5, 
is used for arma- 
ture and coil wind- 
ing and taping, 
and, in fact, for 
the completion 
of the electrical 
sections of Ше 
various machines, 
being pravided 
with suitable wind- 


large circular drying stove, 


The brass finishing 
shop is an enclosed 
portion of the electric 
shop, and it contains 
a number of light tools 
suitable for this class 
of work. 

The uses of the 
stores bay are quite 
obvious, both it and 
the adjoining electric 
shop are provided with 
5-ton . cranes, and 
the latter has an 
additional 2-ton hand 
crane. 

We understand 
that it is the inten- 
tion of the firm to 
extend the three 
side bays, to the 
same length as the 
centre bay, in the near 
future. 

The pattern shop 
and stores consist of 
а new building some 
100 ft. long and 


120 ft. wide, in three bays, опе of which is enclosed for 
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. The latter include some 25 machines of various types, light moulding is carried out in the small bay at the opposite 


driven from shafting, which in turn is operated by a 40-H. p. 


electric motor. 


e Fia. 9.—Scorr & Mountan HiaH-SPEED DIRECT-COUPLED GENERATING BET. 


Fig. 6 gives a good view of 
the pattern shop, in which it will 
be noted the centrally-situated 
machines are driven from under- 
ground shafting. 

The pattern stores have a 
total floor area of some 8,000 
sq. ft., and are equipped with 
suitable racks and frames for 
storing the various standard and 
other patterns of the firm's 
specialities. 

The foundry is a large build- 
ing, having a floor space of some 
18,000 sq. ft., and is provided 
with two cupolas with a 
combined capacity of 11 tons 
per hour. 

For the supply of the air blast, 
a Roots blower, driven by а 
52-H. P. electric motor, is in- 


Кто. 11.—ErLEOTBICAL WINDING GEAB. 


stalled; the latter is also ntilised for working the loam 


mill and cupola hoist. 


The brass foundry is also under the 


same roof, and the 


side of the building. 
A 15-ton electric crane is provided in the majn bay for 


the heavy moulding and casting, while 
smaller hand cranes are used elsewhere in the 
foundry. ö 

There remains yet to be described the 
power plant, which occupies a small detached 
structure adjacent to the end of the erecting 
shop; here is installed a modern boiler 
equipment, including a Babcock and 
Wilcox water-tube boiler, working at any 
pressure up to 300 lb. per sq. in., and two 
loco. type boilers. 

The boiler house also contains boiler- 
feed pumps and condensing machinery for 
the adjacent steam plant ; the air and circu- 
lating pumps for the latter being of the 
type supplied by the firm in large quanti- 
ties to the Admiralty and private ship- 
builders. 

Steam is supplied for use on the test-bed 
in the erecting shop adjoining, and also to a 
vertical compound engine of 250 H.P., 
driving through a belt а 120-Kw. compound 
wound P. 0. generator which supplies 
energy at 110 volts pressure, also to a direct 
coupled high-speed generating set having 
an output of 45 Kw. | 


FI. 10.—ELmBCTBICALLY-DBIvEN TuHagE-THRow Minina Pome. 


A works’ switchboard is provided for 
controlling the various lighting and power 
circuite throughout the shops; an additional 
supply of energy is available from the Gates- 
head electric supply station, from which cables 
have been brought to the switchboard. 

An electrically-driven air compressor plant 
is algo situated in the building, and is used for 
operating tbe numerous portable tools in the 
main shops. 

Electricity is supplied to the various 
gections of the works, in which some 42 
electric motors are in use for driving 
groups of tools through sections of 
shafting ; the total H.P. of these machines 
being 400. Energy is also supplied to 
the testing switchboard in the erecting 
shop, and to a 250-H.P. motor of the 
firm’s three-bearing type, which is utilised 
for test, purposes. 

Some 72 1,000-c.P. arc, and numerous 
incandescent lamps are utilised for 
lighting the works and offices, and the 
various buildings are heated in cold weather 
by means of a steam-heating system. 

The erection of the new shops, and the 


general laying out of the works, have been carried out to the 
designs, and under the superintendence of Mr. W. S. Vaughan, 
of Messrs. Vaughan & Dymond, of Newcastle-on-Tyne. ` 
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The new works having been utilised for some little 
time prior to their formal opening, the numerous visitors 
on that occasion were enabled to inspect a large amount 
of electrical mining and pumping plant, and generat- 
ing machinery in course of construction and completed. 
This included large and small examples of electrically- 
driven horizontal three-throw pumps; electrical winding 
gears, fitted with double drums for winding from two levels, 


and with single drums, driven by p.c. and polyphase motors, 


also endless haulage gears of various types. 

A Scott & Mountain three-crank compound high-speed 
engine was shown under steam and three similar engines of 
the same size, i.e., 300 H.P., were under construction in the 
shops. Among the miscellaneous plant were numerous 
examples of generators and motors, centrifugal and sinking 

umps, and of electrical coal-cutters of the disk type, for 
th three-phase and D.C. working. 

The above gave an excellent idea of the specialised 
character of the firm's products, specimens of which are 
shown in figs. 9, 10 and 11, and, with the extended 
capacity and greater facilities available in the new works, it 
seems highly probable that Messrs. Scott & Mountain will 
become even more identified with electrical mining plant in 
the future, than they have been in the past. 


TRAMWAY AND RAILWAY NOTES. 


Batley.— Arrangements have now been completed for the 
electrification of the steam tramways from Dewsbury to Batley, 
Birstall and Gomersal. Some time sgo the B.E.T. Oo., who own 
the tramways, accepted the tender of Messre. Dick, Kerr & Co. for 
the reconstruction of the whole of the line with the exception of 
the portion in the borough of Batley, and the Corporation of Batley 
has now accepted the tender of the same firm for the relaying of 
this part of the line. There will be a double track from Dewsbury 
to Birstall, and from thence a single track to Birkenshaw, where 
the terminus will practically join up to the Bradford City tramwayr. 
It is hcped to have a section of the line ready for opening by the 
end of July, and the whole system completed by autumn. At 
Dewsbury and Birkenshaw junctions will be made with the Dews- 
bury and Spen Valley systems. 

Bexley.—The U.D.C. has consented to Dartford U.D.C. 
connecting its electric tramway system with that at Bexley. 


Bonnyrigg.—The T.C. and the Edinburgh Suburban Elec- 
tric Tramways Syndicate, Ltd, have come to terms in connection 


` with the scheme for running electric tramways from Edinburgh 


city boundary to Bonnyrigg and Broomieknowe. The syndicate 
undertakes to light the Bonnyrigg Jubilee lamp, aud provide another 
lamp at the termination of the tramways at Broomieknowe, free. 
A half-hour tramway tervice to Eskbaok and Edinburgh is 
guaranteed. 

The Edinburgh Suburban Electric Tramways Syndicate has now 
secured the spproval of all the local authorities on the route it 
i gag cover. The prov. order will, it is expected, be passed 
this wee 


Continental Notes,—BrLoivw.— The Central Electri- 
que du Nord is the title of a new company which has been formed 
at Brussels with a shere capital of £250,000, divided into 50,000 
shares, and a similar number of founder’s shares has also been created. 
The object of the company is to undertake transport systems on 
railways, roads and canals, and to work stations for the supply of 
light and power. At the offices of the Union des Tramways, 27, 
Rue des Minimes, Brussels, 30,000 £4 shares in the company have 
been offered for public subscription, together with 10,000 bonds of 
£20 each. The first transaction of the Central Electrique will be 
to acquire 32,000 shares in the Central Electrique Lille-Roubaix- 
Torooing, a French company which enjoys а 60 years’ concession 
for electric tramways, having a total length of 38 miles, which 
connect the towns indicated in its title. 

ASIATIO Russita.—It із proposed to establieh an electric tramway 
in Andijene, which is a town of 60,000 inhabitants in Asiatic 
Russia. The length of the line, which would be laid between the 
centre of the town and the railway station, would be 24 miles, and 
the scheme also contemplates the supply of electrical energy for 
lighting and industrial purposes. A St. Petersburg correspondent 
states that the Siemens & Halske Oo., of Berlin, are taking active 
steps in the matter in approaching the municipal authorities, and 
that they have sent representatives to the spot in order to endeavour 
to secure the contract for the electrical equipment of the projected 
tram way, but a decision has not yet been arrived at. 


Cuba.— A new corporation which is being financed in 
Montreal, New York and London, has received valuable running 
rights on tbe Island of Cuba, and it is proposed to build and operate 
an electric railway some 120 miles in length, radiating from the 
city of Havana, and taking in some 50 towns which, from their 
geographical 'position, naturally look to the Cuban capital as their 
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port. The capital of the company will be $10,000,000 bonds and 
$5,000,000 stock, half of which will be issued immediately, as it iv 
— that this will be sufficient to complete the system as now 
projected. 


Falkirk.—At a meeting of the T.C. on Monday evening 
a letter was read from the secretary to the Falkirk and District 
Tramway Co. asking the permission of the Council for the 
opening up of thoroughfares within the burgh in stretches greater 
than 100 yards, the maximum allowed by the Act, provided the 
Local Authority withholds consent. The application arose out of an 
interim interdict taken ont against the contractors last week for 
opening a road in stretches of 400 yards and leaving crossings 
shorter than a quarter ofa mile. The interdict was withdrawn on 
condition that the defenders abided by any: stipulation that the 
T.O. might make, and the Oouncil bas decided not to grant the 
application. 


“Live” Rail Guarding.—A special Darlington 
correspondent advises us that the “live” rail danger on electrified 
railways із іп course of being solved in a novel manner, by means 
of which the risk ran by workmen, trespassers, and others crossing 
over or walking on electric railways is greatly minimised. The 
electrified section of the Lancashire and Yorkshire Railway, 
between Liverpool and Southport, is at the present time being 
metalled with а very hard, marble-like stone which offers great 
resistance to the passage of electricity. This non-conducting 
ballast is obtained from an important quarry in the North 
Riding of Yorkehire, near Darlington. It is spread in a thin 
layer underneath and between the sleepers, and renders the live 
rail perfectly harmless to anyone coming in contact with it, unless 
at the same time he forms a direct circuit by touching the track 
rails. This particular ballast has already been adopted on the 
North-Eastern Railway Co.'s electrified lines in the New- 
castle district, with satisfactory results. 


Liverpool Overhead Railway.—Hspid progress con- 
tinues to be made with the Overhead Railway Extension at Liver- 
pool to the Lancashire and Yorkshire Electric Railway at Seafortb, 
and it will soon be ready for opening. Special light carriages are 
being built for running on the Overbead Railway aud the L. and Y. 
line, and a frequent service of quick trains will be maintained. 


London.—The Highways Committee of the L. C. C. has 

decided to recommend the issue of circular journey tickets, available 
for the tramways and steamboats, at the price of 5d. each. 
. Тһе L.O.C. has decided to enter into agreements with the 
Middlesex County Council and the Metropolitan Electric Tramways, 
Ltd., providing for the construction by the Council of tramways to 
link up with the light railways of the Middlesex County Council at 
the county boundary at Highgate, the lines to bs leased to the com- 
pany fora period of three years. 


Middlesex.—A further section of the Middlesex electric 
tramways, from Highgate Archway to Whetstone—a distance of 
some five miles—bas now been completed, and will be formally 
opened on June lst, in readiness for the Whitsun holidays. The 
line passes along the Great North Road, through East Finchley, 
Church End, Finchley, to Whetstone and Totteridge, within two 
miles of Barnet. 


New York.—A serious collision occurred on the Third 
Avenue Elevated Railway on Monday last, 20 passengers being 


injared. Short-circuits occurred on the third-rail track, and some 
of the firemen who hastened to the spot received shocks. 
New  Zealand.—CHnisrOBURCH.—Our local corre- 


spondent informs us that the Tramway Board recently discussed the 
question of fares, and a Committee appointed has suggested the 
adoption of the use of discount tickets to those who travel over the 
system on the longer sections every day. Season tickets were in 
use until recently, but were not found to be satisfactory ; they were 
cheap, £5 per annum to Samner, a distance of eight miles. The 
board still desires if possible to offer some concession to regular 
prssengers. Special tickets at half price are to be issued to children, 


and monthly tickets are recommended by the Committee for school 


children. 

The arbitration proceedings between the New Brighton Tramwa 
Oo. and the board have resulted in the latter having to pay £7,26 
for the company's line, or £1,752 more than was estimated. The 
company’s claim was over £16,000. . 

AUCKLAND.—The City Council has resolved to make a claim on 
the Tramways Oo. for its percentage of the profits (£1,700) made in 
1902, and on the sum of £5,000 set aside out of the profits of 1903 
to depreciation, and has instructed tbe city solicitor to demand 
the same. 

The negotiations between the Tramways Co. and the Mount 
Eden Road Board have now been concluded, and it is expected 
that the lines in this district will soon be commenced. 


Parcel Traffic.— At a meeting of the Manchester Tram- 
ways Committee last week, it was announced that Messre. Sutton 
and Co. had served a writ upon the Town Clerk aimed at the collec- 
tion and delivery of parcels by means of carte, &v. The plaintiff 
company seeks a declaration that the defendants have no power to 
convey, oollect or deliver by means of road vans or undertake the 
collection of the value of goods on delivery, also an injunction 
restraining them from acting as carriers, and a declaration that it is 
unlawful for the Committee to spend money out of the city funds 
or the tramway receipts for any such purposes. The Committee 
gave instructions for the action to be defended, and counsel has 


been engaged. 
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Councillor Boyle, in the course of an Interview, says the parcel 
traffic is the beginning of а vast system, to end in the transport of 
merchandise of all kinds between the Ship Canal Docks and all 


Lancashire towns. 


Some time ago Liverpool called together a conference of all tbe 


tramway authorities in Lancashire, except Manchester and Salford, 
end submitted a scheme for carrying mecbandise by tramway between 
the Liverpool Docks and all the Lancashire towns. At that time 
several of those towns approached Manchester as being the nataral 
centre of distribution, and ever since taking over the tramways from 
the old company, the Committee has had the present scheme in band. 

The echeme has only been two months in operation, and it has 
met with considerable opposition by private carriers, who contend 
that public funds should not be utilised to subsidise competition off 
the route of the tramcars. If the Committee cannot collect and 
deliver, the whole scheme fails. 


Paris Metropolitan Railway.—The annual meeting 
of the Paris Metropolitan Railway Oo. was held in Paris on 
May 18th. The system, a5 now in service, comprises a length of 
close од 32 km. of double track, divided into three lines, the third, 
of a length of 8 kw., being placed in service last autumn, and 
decribed in the ELECTBICAL Review of December 2nd, 1904. 
Tbe total receipts for 1904 were 20,662,297 fr. and the expenses 
8,779,645 fr., giving a ratio of expenses to receipts of 42:49 per cent. 
The ra'io for 1903 was 429, and for 1902 41:52. The gross profits 
of the company were 11,882,052 fr., and after deduction of the fixed 
rent due to the City of Paris, as interest on the capital expenditure 
for tunnels end viadacts, &c., which was borne by the municipality, 
the net profits of the compauy amounted to 5,210,111 fr. As there 
were but 30 km. in service until the end of 1904 (when the last 

of Line 3 was formally opened), the net profits per kilo- 
metre amounted to 200,104 fr. 

The rolling stock of the company consists of motor-care and trail- 
cars, no locomotives being in service. The total number of cars of 
all descriptions is 695. Of these, considerably over half are two- 
axle cars, and these are now being transformed into four-axle cars as 
fast as the service permite. As the cars are converted a metallic 
driver's cab is added, instead of the former wooden compart- 


ent. 

The dividend declared was the same as the previous year —i. e., 
8 per cent. on the paid. up capital. The special pension fund, 
created in 1904, was further increased by 500,000 fr., and a sum of 
273,90 fr. was carried forward for next account. The present 
paid-up capital of the company is about 70,000,000 fr. 

In view of the completion of the southern section of Line 2, it is 
proposed to issue debentures, and resolutions to this effect were 
passed at the meeting. The viaducts across the Seine at Austerlitz 
and at Passy are all that remain to complete Line 2, which will 
be opened for service in a few months from date. The line iteelf, 
including stations, tunnels, and viaducts, has been ready for some 
monthe. When this line is finished the first section of the Metro- 
politan Railway will be complete, and the concession, which runs 
for a term of 35 years, will then commence to take effect. 

It was stated at the meeting that the second section of the 
railway, comprising Lines 4, 6 and 6, would be hended over to the 
company by the municipality during the course of 1906 and the 
la kw of 1907. 

e third section is only as yet in the preliminary stages. Two 
lines only, with certain extensions of existing lines, 1 included 
in this section. 

During 1904 & seventh generating group was added to the Bercy 
power station, and, with an addition now being made, the output 
of this station will attain 14 C00 rw. by the end of the present 
year. The sub-stations Père Lachaise and Opera, used in oon- 
nection with line No. 3, were placed in service during 1904, making 
a total of five sut-stations in service out of eight or nine provided 
in ае 5 of the Metropolitan network. 

e large power station at St. Denis, containing 20,000 x w. 
increased to 40,000 Kw.) of Brown-Borett Parsons un e 
groups, will be opened in the course of the present year, and 
рое will be supplied to the Metropolitan Co. from January let, 

, In the discussion of the report, it appeared that th i 
lifts had been occupying the onsi the V 
with respect to the deeper level statione of tbe Etoile and сог. 
An arrangement bas not yet been come to with the municipalit in 
I e oe ршен for the installation. ‘ 

notable modi cation in the stations during 1904 w i 
of double exits at opposite ende of the ations, ое 
reserved for exit in саве of accident, like the disaster of 1903 


St. Helens.—Each night the tramcars on the St 
Helens and Prescot section are subjected to occasional attack , 
stone throwing, though nothing very serious bas happened "o 
Friday night the paesengers in one of the cars starting from B id : 
Btreet, St. Helens, were alarmed by а loud report. An in е ge 
tion was made, and it was found that a railway fog signal er Hee 
placed on the line. The tramway manager has taken out 88 
summons for assault. Both tradesmen and residents c c 
of the great inconvenience and loss of trade caused 8 


strike, and it is expected tbat i i : 
increased before long. eee егис “willbe. «considerably 


Wednesbury.—At a speci i 
pecial meeting of 

г the members confirmed the agreement in the d 
shire Tramways Co. for the purcbase by the Corporation f pt 
oper of the tramways in the borough. Tbe tramways m ue 
„ to proceed with the reconstruction uf tie has 
ES en Dadley and Wednesbury as soon as it ba pleted 

e portion between Wednesbury and Darlaston Е 
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Poole.—The town clerk has been instructed to apply 
to the B. of T. for permission to borrow the sum of £50,000, 


the proportion of the purchase money of the Poole and District 


Light Railway agreed to be provided by this Council, and also the 
estimated amount of the costs incurred by the Oouncil in connection 
with the purchase of the ssid undertaking. It was stated thats 
similar amount would bave to be paid by the Branksome U. D. C. to 
make the undertaking the joint property of Poole and Branksome, 


Southend Pier.—Daring the past 12 months 600,000 
people travelled by tbe tramway on the pler, and there was nota 
single accident of any kind. 


———— —— 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Chinese Telegraphs.—A Convention was signed 
on Tuesday between China and Great Britain, renewing Article 16 
of the Barma Convention of 1894 respecting a junction between the 
Burma and China telegraph lines, with a modification of rates to 
meet the general lowering of rates of submarine cables. The 
article, owing to Chinese neglect of the Yan-nan linee, has hitherto 
been a dead letter.— Times. 


Brighton Telephone Accounts.—The balance-sheet 
for the first year's working of the Brighton Corporation telephone 
was issued recently. It showed a profit balance, after all charges 
were made, of £413 14s. 4d. The total debt created amounts do 
£45,859 9s. 1d. 

REVENUE ÁCCOUNT. 


The gross income, almost entirely arising from rentals and 


tolls, stands at £6,767 16 10 
Operating expenses С 0 1) 1,814 19 4 
Repairs, maintenance and renewals ..  -- ee 496 5 1 
Renta, rates and insurance ө PES ee Pd - 913 8 0 
Management expenses (including Town Hall charges 

£171 108. 11d.) Sia mec Lgs озы Е 1,279 3 10 


Total expenditure 


Revenue as above 
Expenditure .. 


Gross profit „о е 


Interest.. ee E о £1,008 14 t 
Income-tax ee as oe ee ee ee eo ee 95 13 0 
Provi-ion for bad debts  .. ‚Ж «3 8 T - 15 0 0 
Rinking fund ee ee ee ee eo es oe en 1,21 {Ц 

— 

#351 19 8 

3 
Gross profits ee ee э ө ee ee 9 £2,985 6 1 
Loan charges, o. Ре s . 


Ten 13 $ 
— 
Net profit ee ee ae ee A5 и 4 


The capital expenditure stands as follows: 


Switchroom oe er б ee e$ 9 0 £119 1 5 
Underground construction oe as oe e. > 19,882 16 : 
Overhead construction T ee P 985 T , 909 18 à 
Exchange construction ee os ee oe oe 4,954 р 1 
Instruments 25 а е „„ 6.006 10 
Plant and tools ә ВР a e E T 10 0 i 
Office furniture se e ne oe gal 19 6 
Preiiminary and general expenses , 1,908 gd 
Engineer's commission s 2s ор ‚‚ 22.008 


China.—The Siandard Shanghai correspondent sl 
that the landing of German marines at Haichu was for tbe pue 
of choosing а landing place for tbe cable which is now being s : 
between Java, Shanghai and Teipg-tau by the Netherlands 1. 
German Governments. | 


Handbook for Telegraphists.—Mr. G. Evans АА 
official of the Deutsch-Atlantische Telegraphen-Gesellsebeft, in E 
issuing about October lst next an International Handbook | 
Telegraphiste for 1906. The book is to be published in а 
German and French at the price of 3s, aud the following i 
will be found therein, viz. :—Diary ; list of telegraph companies l^ 
their lines; the principal points of the International Telf 
Convention, chief rules, tariffe, &c.; vocabulaty ot * 
commonly-used forms for service telegrams; training ol 
graphiste; new inventions, &c. 


Imperial Cable Policy.—The Chancellor of he 
Exchequer has consented to receive on June 8th а deputation 00А 
the Imperial Communications Committee of tbe House 0 put 
headed by Sir Edward Sassoon, M.P., for the purpose ot 


the general lines of cable policy, and recommending reductions” 


ference. 


London.—St. PANCRAS.— The engineer m n 
baving reported that the telegraph wires had been blown 00 iad 
the Highgate Road, and that the Post Office authorities, in jet 
his application to have the wires fixed ‘underground, iint d 
them on new poles, the Borou h Council is to draw the el 
the Postmaster-General to the that the multiplication ol pli 
wires is regarded by it with great objection, and that, e 
have been laid underground, the permission by tbe Nit ane 
the erection of the poles in Higbgate Road must be th 


the necessity for their continuance no longet exists. im 
WxsTMINSTEB.—The Worke Committee reported ‘baving je 
a. letter from tbe Postmester-General with referen% id 


— — 
— — ——— — 


—— — — „ 


-= — ——— 


— 
— . — — — 
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engineer's measurements of paving reinstated by the Council after 
Post Office trenches in tbe year 1903, stating that the dimensions 
given by the P.O. authorities were sufficient to reinstate the pave- 
ment. As the city engineer had been unable to make any allowance, 
the Secretary to the Post Office now intimated that the Postmaster- 
. General could not pay the account, as his liability was limited to 
restoring the pavement to the condition in which it was prior to 
being opened, and the dimensions given were sufficient to admit of 
this obligation being complied with. The Committee recommended 
that the Postmaster- General be informed that the Council did not 
see its way to amend the accounts, and requested payment acoord- 
ingly. This was agreed to. | 


Multiple Telegraphy.—Van Rysselberghe succeeded in 
sending telegraph and telephone messages over the same wires 
simultaneously by smoothing down the sharp ends of the telegraph 
signals with inductive coils in order not to affect the telephone, and 
inserting a condenser between the telephone apparatus and the line. 
M. Picard, of the French Telegraph Administration, has brought 
out a system of multiple telegraphy by ordinary currents and undu- 
latory or alternating currents, working simultaneously, which is 
evidently based on the Van Rysselberghe system. The ord 
currents pass througb an inductive coil before they enter the line, 
and the undulatory or alternating currents charge а condenser con- 
nected between their sending apparatus and the line. These our- 
rente indireotly charge the condenser through а transformer or 


induction coil, the secondary circuit being connected to the oon- 


denser, and the primary circuit to the sending key and source of 
current. In the case of undulatory or vibratory currents the primary 
circuit is interrupted by а vibratory interruptor, as in the phono- 
pore telegraph. In both the ordinary and the undulatory or alter- 
nating currents the sending and receiving apparatus are connected 
up by switches. 


Tangier-Cadiz.— The French cable between Tangier and 
сас: was opened for public use оп the 16th inst., says a Reuter 
gram. | | 


Telegraphic Interruptions and Repairs:— `` 
CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) ee eo [17 ee Aug. 96, 1901 e. зе 
Trinidad-Demerara (No. 2) .. ee сә . Мау 11, 1908, 
Se. Lucea-Marunigue ,. ee ee эө oo May 7, 1903 eo ee 
Dominica-Maruniqzae .. өө 0 өө „ May $, 1909 „ e» 
6 heiro ө "T ве ee e» А 1908 oe ee 


Closed Port Arthur. G ee ee oe Feb, 9, 1904 ee ee 
Port Arthur- ee ee Ё ee ee Mar. 9, 1904 ee ee 
Jamaice-Colon .. А ws 8 а „ Јар. 5, 1905 as 
Bathorst-Bissao .. es ач кР sè .. April 22, 1905 .. 

Cape Haite-Mole St. Nicholas s ae . April 28, 1905 .. ee 
San Domingo-Curacao .. T ve .. Мау 5, 1906 .. ee. 
Bonpy-Dua eo oe ee ve May 12,1906 .. Мау 20 
Dakar-Conakry .. oe "m m .. May 11, 1905 "M 

LANDLINES, 


Puerto-Barrios .. ee ee өе eo ee July 98, 1803 "RE ee 
Kertch-Soutehoum өе eo ee oe ee Sept. 97, 1904 

Telephone Agreement. — A deputation from the 
National Association of Telephone Operators waited upon the Post- 
master-General last Thursday. The deputation, which represented 
the day and night operating staff in the employment of the National 
Telephone Oo. in London, Liverpool and Manchester, requested a 
guarantee of continuity of engagement, the superannuation to be 
based upon the whole period of service scoording to precedents 
established by the Telegraph Act and the Metropolitan Water Act, 


and that they should be put in every respect on a level with the. 


members of the Government telephone staff in a like grade at the 
date of transfer. They also asked that seniority should in all cases 
be based upon the whole od of service, and that no fresh medical 
test should be required. 
he could not yield on the question of superannuation, the precedents 
quoted being, in his opinion, bad ones. A 

The motion for the appointment of the Post Office Telephone 
Agreement Committee came up before the House of Commons on 
Monday. Fears were expressed by several members of the Opposi- 
tion that the Committee’s functions would be confined to registering 
its approval of the agreement. 

Lord Stanley said the Committee would have all the powers of 
an ordinary Select Committee, and could make the fullest inquiry, 
aud report to the House, but it would not have power to alter the 
terms of the agreement. It might, however, make recommenda- 
tions, and he would have to consider whether, in view of those 
recommendations, if any, he could go on with the agreement, and 
tha House would have to consider whether it should be accepted as 
a whole. If the House did not accept it, it would fall tothe ground, 
and he or a future Postmaster-General would have to make a fresh 
agreement. He promised that the House should have an oppor- 
tunity of saying yea or nay to the agreement before August 31st. 

It was pointed out by the Opposition that the Committee, though 
it might make recommendations, would have to report either that 
the agreement should be affirmed or that it should not. There was 
no middle course, and it was urged that it should have full liberty 
to make any report it thought fit. 

Lord Stanley ultimately agreed to the insertion of words under 
which the Committee, if it made any recommendations as to modi- 
fications in the agreement, might report whether it should be 
affirmed with such modifications. 


Telephone v. Telegraph.—O wing to the growing use 
of the telephone and the express letter service, says the Daily 
Май, the telegraph delivery office in Moorgate Street Buildings, 
E.O., is to be closed at Whitsuntide, Inquiries are now being 
M" which may result in the closing of other telegraph 


ord Stanley's reply was sympathetic, but 


Tory Island Cable.—Telegraphic communication with 
Tory Island is interrupted owing to a mishap to the cable which 
connects it with the mainland. The Government cable steamer 
Monarch arrived in Lough Swilly on 9186 inst. to effect the 
necessary repairs. It is at Tory Islaud that Atlantic liners are first 
spoken, which proceed by the North Irish Coast route to England.— 


Wireless Telegraphy.—An Ottawa" correspondent of 
the Standard telegraphs an announcement by the Canadian 
Minister of Marine that an arrangement bas ъзеп made with the 
British Government to pass a general law regulating wireless 
telegraph systems. The announcement was made in connection 
with the passing by the Railway Committee of the Bill inoorpo- 
rating the Fessenden Wireless Telegraph Compavy of Oanada. 16 
is pointed out that an Act was passed last year dealing with wire- 
less telegraphy, and that nothing is known at the Post Office of 
any farther legislation. Licences are now being issued under the 


. Btatute of 1904. 


Wireless Turns.—-The Press now announces the fact 
that wireless telegraphy has reached the variety stage. Captain 
Bloom, at the Empire Theatre, gives entertaining illustrations of 
the use of the Marconi system for various purposes. 


— € 
CONTRACTS OPEN AND OLOSED. 


OPEN. 


Bangour Village.— May 27th. Edinburgh District 
Lunacy Board wants offers for boilers, engines and dynamos, 
eoonomisers, cranes, battery, switchboard, cables. Electrical 
engineers, Messrs. Bucban and Hogarth, 16, Rutland Square, 
1 Architect, Mr. H. J. Blanc, 25, Rutland Square, 


Bracebridge Asylum.— June 7th. Fire alarms, tele- 
phones, bells, and tell-tale clocks, for this Asylum. See “ Official 
Notices” May 19th. 


Brecon and Radnor Asylum.—June 7th. Wiring 
and motors for the new farm buildings, also fire alarm installation 
at the Asylum. See Official Notices May 19th. 


Burslem.—May 30th. The Corporation invites tenders 
for wiring the Town Hall, Markets, &c., also for house service fuses — 
and meters. Mr. Ashton Bremner, borough electrical engineer. 


Dublin.—May 80th. The Cleansing Committee wants 
tenders for tank wagons, covered tipping wagons, &c., for conveying 
city refuse over the tramway routes. Ойу enginéer, Mr. Spencer 
Harty, City Hall. Ее 


Eastbourne.—Juue 9th. Concentric cable for the 
Corporation. See “ Official Notices " to-day. 


Edinburgh.—May 80th. Switchboard panel extension 
for McDonald Road station. See “ Official Notices ” May 12th. 


Edinburgh.—May 31st. The Parish Council invites 
tenders for electric light installation aud new electric passenger 
lift in connection with the extension and reconstruction of the 
Council Offices, Castle Terrace. Mr. R. M. Cameron, architect, 53, 
Great King Street, Edinburgh. 


Edinburgh.—June 5th. ables for Electricity Supply 
Department for one year. See “Official Notices" to-day. 


Edinburgh.—June 6th. Steam and exhaust pipe-work 
ur er кезе Road electricity station. See Official Notices 
y i 


Hammersmith.—June 2nd. British manufacturers are 
invited to quote the Council for the hire of materials for electrical 
distribution to the stands at the Olympis Electrica] Exhibition in 
September. See “Official Notices" to-day. . 


Kettering.—May 29th. Nernst lamps, posts, &c., for 
street lighting. See Official Notices May öth. 


Melbourne.—July 14th. Arc lamps, poles, brackets, 
bei 5 lighting for the Council. See Official Notices " 
ay 12th. | 


Ossett.—June 14th. High-speed engines, dynamos, 
booster and balancers, battery, switchboard, crane and cables. See 
“ Officia] Notices " to-day. 


Partick.—June 6th. Water-tube boiler, switchboard 
extensions, coal conveyor, Uunkers, feeder cable, Фо. See " Official 
Notices ” Мау 19th : 
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Radcliffe.—May 30th. One 250-Kw. steam dynamo for 
electricity works extensions. See Official Notices " May 19th. 


Spain.—June 4th. The Spanish Ministry of Posts and 
Telegrapbs in Madrid is inviting tenders, until June 4th, for the 
supply of 50 tons of galvanised iron telegraph wire, 4 mm. diameter 
and 5 tons of bronze wire,3 mm. diameter. Particulars may be 
obtained from, and tenders are to be sent to, La Direccion General 
de Oorreos y Telegraphos, Carretas, 3, Madrid. 


Swausea.—June 5th. Two motor-alternators for the 
Corporation. See Official Notices May 19th. 


Todmorden.—June 8th. Pipework for the electricity 
works. See “Official Notices” to-day. 


CLOSED. 
Batley.—The Corporation has accepted the tender of 


Messrs. Dick, Kerr & Co., Ltd., for permanent way and overhead 
work for the double line of tramways in Bradford Road. The 
paving will be done by the Corporation. 


| Bury (Lancs.).—The Board of Guardians has accepted 
the tender of Messrs. F. W. Smith & Co., Ltd., of Salford, for the 
wiring of the Hospital for tbe E.L., at £830. Р 


Deptford.—The В.С. has accepted а tender by the Нагі 
Accumulator Co, Ltd., to maintain the batteries at the baths and 
wash-houses for five yeare, at £14 17s. per annum. 


East Ham.—The T.C. has placed an order for а 10-ton 


weighbridge, for the generating station, with Messrs. Pooley and 
Bons, Ltd. | | 


Erith.—The U.D.O. has accepted tbe tender of Messrs. 


Барово & Wilcox, Ltd., for pipework at the Electricity Works, at 


Faversham.—The Т.С. has accepted the tender of the 
Campbell Gas Engine Co, Ltd., of Halifax, for the supply of 
additional plant for the E.L. station, at £4,183. 


Holland.—Messre. R. W. Blackwell, Ltd., London, 
succeeded in submitting the lowest tender (47,434 fl.) for the aupply 
and erection of the overhead conductors for the municipal electric 
tramways in Utrecht. 


London.—The L. C. O. has given a contract for 500,000. 


stoneware ducts, for tramway cables, to Messrs. G. Skey & Co., Ltd., 
m. б, and to iMesars. Stanley Bros, for 250,C00 ducts, for 

The tender of the Tudor Accumulator Oo. is recommended for 
the supply of a battery for Greenwich power station, at £1,876, 
and for maintenance for 10 years, for £1,120. 

The tender of Messrs. Carrick & Ritchie is recommended for 
acceptance for three overhead travelling band cranes for sub- 
stations, for £678. 


Marylebone.—The B.C. has placed an order with the 
St. Helens Cable Co., Ltd., for 10 miles of 03 concentric cable, at 
£154 12s. per mile; three miles of ‘03 triple-concentric cable, at 
£287 4s. per mile; two miles of ‘06 triple-concentric cable, at 
£362 ве рег mile, and one mile of 1 triple-ooncentric, at 2474 83. 
per mile. i 

The Council has also accepted the tender of Messrs. Wm. Cory 
and Son, Ltd., for 6,000 tons of coal, at the following prices:— 
3 at 12s. per ton; Shipley, 12s. 1d.; and Babbington, 


FORTHCOMING EVENTS. 


To-day’s Arrangements. At 5 p.m. At 92, Victoria Street, S.W. I. E. E. Annual 
General Meeting. 


At 3.80. p.m. Physical Society Meeting at the National Physical 
Laboratory, Bushey Park, Teddington. ‘The Specific Heat of 
Iron at High Temperatures," by Dr. Harker. ‘‘ The Measurement 
of Small Inductances," by Mr. Campbell. 


Tuesday, May 30th.—At 8 p.m. Optical Convention, 1905. Opening Ceremony 
Us nd at the Northampton Institute. Closes on Saturday, 
une 3rd. 


Thursday, June Ist.—At 5 p.m. Royal Institution. Tyndall Lecture by 
Prof. J. A. Fleming on“ Electro-Muguetio Waves." (Lecture II.) 
At&p.m. Chemical Society. Meeting. 


Thursday, June 1st and Friday, June 2nd.—At 11 a.m. and 10.80 8. m. respec- 
tively. Institution of Mining Engineers. Meeting in London a$ 
Burlington House, 


For further particulars see our Notes“ 
columns, 
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Tum following orders have been issued for next week :— 


Monday, May 20th.— A" Company. Technical Instruction, 7 p.m. Projector 
Drill, 7 till 9 p.m., for Teams. | | 

Тамак, May 30th.—“ B“ Company. Technical Instruction, 8 p.m. Projector 
Drill, 7 till 9 p.m., for Teams. 

Wednesday, May 81st.—No Adjutant’s Drill. 
Members of all Companies, 7 till 9 p.m. 
Thursday, June 1st.—* О” Company. Technical Instruction, 8 p.m. Projector 

Drill, 7 till 9 p.m., for Teams. 
Friday, June 2nd.—''D" Company. Technical Instruction, 7 p.m. Projector 
Drill, 7 till 9 p.m., for Teams. | 


Notics.—Recrvuiting will cease until after Camps. 


J. J. Е. O'SHAUGHNESSY i 
For OLOR EUR E (V t 


Projector Drill for Teams, 


NOTES. 


The Happy Dispatch.—Much nonsense is being pro- 
mulgated by the daily Press, and also in the House of Commons 
Committee, in support of the Metropolitan Pneumatic Dispatch 
Bill, which embodies a scheme for putting down 95 miles of double 
tabes for the dispatch of parcels to every part of London. 

Civil engineers of reputation, borough engineers and others, have 
given evidence before the Parliamentary Commission in an autho- 
ritative manner, and we doubt if the majority of them have ever 
had an hour's real experience of pneumatic dispatch working. We 
doubt, indeed, whether they have ever seen a pneumatic system 
other then the experimental Batcheller line. 

It is highly probable that the writer of this little script and Mr. 
H. F. Joel are the only men left to tell th» tale of the actual daily 
operation of the tube laid by the old Pneumatic Dispatch Оо. 
between Euston Station and the General Post Сое; but a writer 
in the Evening Standard and St. James's Gazette lays before the 
readers of our evening contemporary some startling news of the 
projecte, failures and achievements of pneumatic transmission. We 
are gravely informed that the tube above mentioned was 4 ft. 6 in. 
in circumference, and that the carriages were 10 ft. long x 4 ft. broad / 
How were those carriages ever got into that tube? Asa matter of 
fact, the tube was shaped like the letter D lying on its flat side, and 
measured 4 ft.6 in. high x 4 ft. in width, 

These abandoned tubes—they were really very well behaved in 
all respects—the writer tells us, are still in situ, “for the workman- 
ship put into them was splendid.” They were wade of cast-iron, 
and would not pay as scrap metal for the breaking up of the streets 
to recover them. 

Many distinguished persons made the trip from Bt. Martin'e-le- 
Grand to Euston, haviog to lie, says our informant, on their 
backs in a spare car. Asa matter of fact, the people who went 
through that tube sat up! What need to stretch oneself prone in a 
carriage which fitted a tube of the dimensions given? We might 
take exception to other points, but we have said enough to show 
once again what we have laboured for so many yeare, the absolute 
necessity of having technically educated men on the staff of the 
daily Press to deal with engineeriog and technical subjects. 


Theory of the Electrolytic Rectifier.— Experiments 
carried out by Mr. 8. В. Cook, and recorded in the Physical Review, 
Vol. XX., No. 5, lead to the following conclusions : — 

1. The high apparent resistance of the electrolytic rectifier, when 
aluminium is the anode, is due to the counter-electromotive force 
produced by the difference in charge of the cations around the 
catbon plate and that of the anions around the aluminium plate. 

: 2. Bo long as the potentis] is below the critical value, the 
resistance of the film to the transfer of electricity is such that very 
few of the anions pass through it. 3 

2. When the aluminium 16 the cathode, hydrogen forms between 
the metallic aluminium and the film; this breaks the film and 
exposes metallic aluminium, thus allowing only a small polarisation 
and hence a low resistance. 

4. It has been shown tbat there exist two potentials, depending 
on the temperature, at which the film of aluminium undergoes a 


change such that ite resistance to the passsge of the ions is 


decreased, the first being at a potential whose value is about one- 
third the value of the second. The second is at the critical value 
of the potential and ig due to the crystallisation of the film. 


Nitrogen of Lime.—It was announced a few months 
ago that the first practical application of the patents for the pro- 
duction of the new fertiliser known as nitrogen of lime would be 
made in Italy. It is now stated that the Cyanid Gesellschaft, 
which is closely associated with the Siemens & Halske Co., and which 
acquired from the latter all the principal home and foreign patents 
for the process, is taking steps for the working of the method on a 
large scale in Austria-Hungary. For this purpose works capable of 
toroing out 4000 tons of the new fertiliser per annum are to be 
established in connection with the carbide works at Sebenico, in 
Dalmatia. These works have 20,000 н.р. available, and being located 
directly on the coast, are very favourably situated for the export 
trade. Itis expected that further contracts will be speedily con- 
cluded, as negotiations are proceeding for the granting of licences 
to manufacture in other countries. 


—— ———— C 
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Electrical Contractors’ Association (Ineorporated), 
Northern Section.—The апппа1 meeting of this Seotion was held 
at Blackpool on May 20th, Mr. J. Mo.Dermott, of Ashton-under-Lyne, 


in the chair. The following officers were elected for the ensuing | 


year:— 

Chairman — Mr. W. Sutton, of Liverpool. 

Hon. Treasurer — Mr. T. G. Usher, of Newcastle-on-Tyne. 

Hon. Secretary Mr. W. Oro, 4, St. Nicholas Buildings, 

Newcastle-on-Tyne. 

The annual report was adopted, and other routine business was 
transacted. The report stated that the Association now bid powers 
which gave it the status necessary to make it a recognised power 
for the good of ths electrical fraternity. The agreement with the 
National Electrical Manufacturers’ Asesciation worked well, bat was 
unfortunately cancelled on December 31st, 1904; the thanks of all 
members are due to the joint committee for the fair and careful 
manner in which they treated the large number of cases (many of 
them difficult) with which they had to deal; the Oentral Board is 
fully dealing with this subject of fair trading, and it is expscted 
that very shortly 
scheme which will be bsneficial to all. During the year 12 members 
resigned and 25 new members joined, making А total on May 1st, 


1905, of 82 members; of these new members, eight are in business 


in Bradford and district, having joined the Leeis branch. The 


report says :—' Ths matter of fair tendering has engaged attention; 


in one case of an architect selling specifications, very strong action 
was taken, and the board was pleased to find that several memb us 
had individually refused to quote under those conditions, This 
matter has been largely commented on in the technical Press, the 


prompt action of your executive having in a great measure contributed 


to the prominence given to the саве. The schem? for the registra- 
tion of workmen continues to be increasingly useful; members are 
however requested to ensure that all workmen leaving (hair em- 
ployment are provided with a oard, in this way only can the 
efficiency of the system be enhanced. No trouble with workmen 
bas been reported. The prompt action taken by the Manchester 
branch relatíng to false reports in the daily Press in October last 
respecting fires caused by electrical faults, emphasised the u'eful- 
ness ena many means by which ths Association can serve its 
members. 


Alleged Theft of Energy.—At the South Shields Petty 
Sessions on the 16th inst. Thomas Taggett, of Hebburn-on-Tyne, 
was chargod with having stolen electrical energy, the property of the 
Northern Counties Electricity Supply Co. It was alleged that 
Taggett, by using undue pressure on the knob of a penny-in-the-slot 
meter, had turned the pointer round and broken the mechanism of 
the slot which enabled him to obtain light without payment. Mrs. 
Taggett denied that the meter had been tampered with, and said 
that on the night upon which the meter was taken away a penny was 
put in. and the light utilised. The Bench considered that there was a 
prima facie case, and Taggett was committed for trial at the 
Bessions, bail being allowed. 


Electrical Workers in Germany.— The number of 


actual workers in the German electrical indastry at the 
time is nearly three times that of ten years ago. Acco 
official statistics there were 26,921 persons engaged 
branches in 1895, and these were increased ёо 54,417 in 1903 It is 
estimated by the Association for the Protection of the Economic 
Interests of the Electrical Indusiry that the total number has now 
advanced to 72,500 persons, who are distributed as follows:— 


Employed by In Electrical Depastments. 


resent 
ing to 


Allgemeine Co.  ... - € 6. 17,500 

Siemens-Schuckert Co. аз 12,002 

Other works (225) ... 43,000 
Total... "T 72,500 


It is important to note that the total of 17,500 persons in the case 
of the Allgemeine Co. does not inolude the 11,500 workers who are 
employed by the same company in the production of turbines, gas 
engines, copper and brass goods, automobiles, wire ropes, &с. 
While the figures for the Biemens-Schuckert works exclude the 
persons engaged in the installation offices, and in the special 

tories ofthe original Siemens & Halske Co. The two leading 


groups thus employ 40 per cent. of the aggregate number of 


workers who are actually occupied in the produotion of electrical 
manufactures. 


News of Tesla. — From the Globe of May 19th 


we cull the following, for which we take no responsibility :—" At 
last, Mr. Nikola Tesla, after a long isolation in his experimental 
tower of Wardenclyffe, Long Island, has broken silence in a United 
States patent recently granted to him. It appears from the specifi- 
cations tbat he has been sending electrical oscillations through the 
ground by means of a powerful transformer having one end of the 
secondary coil to earth and the other to an elevated metal disk, 

bably the colossal griddle on the summit of his tower. He was 


ed to do во by observing that lightning discharges produce electric - 


waves or oscillations in the ground, varying in length from about 
2b to 70 metres. His apparatus produces waves of similar kind, 
which travel to great distances, and they not only transmit 
messages, but control or actuate apparatus for other purposes— 
such as indicating the time of an observatory, deter g the 
ponon and distance of bodies, and the course or speed of a ship 
at sea. | 

„According to his patent, the electric wavea from the earth- 
pue travel to distant parts of the eartb, and are there reflected 


on themselves, producing by interference with the ontgoing 


it will be able to oe before the members . 


in the various - 


- current density of about 50 amperes per 


waves a series of 55 having crests and hollows lying 
in parallel circles round earthplate as & pole. By impressing 
on the earth two or more oscillations of different wave length, & 
resonant stationary wave can be made to travel slowly over the 
globe. A delicate receiving apparatus bas been invented for detect- 
ing these resonant waves. оаа 55 ol $ W 
charged from the ground and discharge ough an cating or 
& recording erre aba In any part of the globe, the wave-length 
of a resonant stationary wave can be found by mathematics, and 
the distance of the place from the sourceof waves caloulated. А 
ship can thus find its latitude or longitude, time, &. With several 
generators in chosen localities, the entire globe could be sub -divided 
into different zones of electrical activity, and important data 
obtained from observation of the waves." | 


Institution Notes, — INSTITUTION OF ELECTRICAL 
EROS (Вівмінонлм SzoriON).—The report which came before 
the annual meeting on May 10th, showed that the membership 
during the year had increased by 35, from 258 to 293. A premium 
of £10 was awarded for the paper on Some Uses of the ОгсШо- 
graph,” read by Messrs. D. K. Morris and J. K. Catterson-Smith in 
the previous Session. The following are the officers for the 1905 6 
де кмш 


^ Сомм:тткЕ, 1905-6. 


Past Chairmen—Bir Oliver иок F.R.S. (1900-2); Henry Lea, M. Inst. C. E. 
(1902-8); J. О. Vaudrey, M.Inst.O.E. (1908-4); W. E. Bumpner, D. So. (1904-5). 

Chatrman—R. Threlfall, F.R.S, . 

Ordinary Members of Committce—Mesars. А. Н. Bate, W. Brew, W. E. Groves, 
8. H. Holden, R. C. Jackson, G. Kapp, M.Inst.C.E., J. H. MoLean, R. K. 
Morcom, В. Orsettich, C. E. C. Shawfleld. 
e Assistant Hon, Secretary—H. B. Matthews. 


The Committee records with very great regret the death of one of 
its number, Mr. R. H. Housman, who has acted on the Committee 
since 1902. 

IxsTrrUTION oF Murna Enaingxas.—Thbe next general meeting 
is to be held in London at Burlington House, at 11 a.m. on Jane 185, 
and at 10°30 am. on June 2nd, when the following papers, among 
others, will be read :—'' The Firing of Babcock Boilers with Coke- 
oven Gases,” by Mr. T. Y. Greener; “Note Supplementary toa 
Paperon the Electric Driving of Winding Gears,” by Mr, F. Hird ; 
“Electric Winding Engines at the Exhibition of the North of 
France, Arras, Pas-de-Calais,” iby Mr. Ed. Lozé. The following 
will be open for discussion :—'' The Problem of Dynamic Balanoe,” 
by Mr. E. Н. Robertson; “ Alternating Currents and their Possible 
Application to, Mining Operations.“ Part II.: “How Alternating 
Current May be Used in Mining," by Мг. G. F. Walker. At 7 p.m. 
on June 1st, a dinner is to be held at the Holborn Restaurant; on 
the 3nd, at 3 p.m., a visit is to be paid to the tunnel works of the 
Great Northern, Piccadilly and Brompton Railway; and on 
Saturday, the 3rd, at 10 am., an excursion to Lot's Road power 
station of the Underground Electric Railways Oo. of London, has 
been arranged. 


Society of Arts.—On Monday last Mr, H. W. Raven- 
shaw delivered the second of his Cantor Lectures on “The Use of 
Electricity in Mines." : 


Electrolytic Production of Chlorates.—A German 

tent has been taken ont by Dr. H. Landolt, of Targi, in Switzer- 
land, for an electrolytic process of converting the chlorides of 
alkali or alkaline earth metals into the corresponding chlorates, in 
which the essential feature consists in an addition to the bath of a 
chloride of lime solution. This has the effect of causing the forma- 
tion of a layer of lime upon the cathode, which hinders ару 
reducing action, and of producing free hypochlorous acid at the 
anode which assists in the oxidation, and so increases the yield of 
chlorate. The electrolyte is composed of, say, a saturated solution 
of common aalt, to every 100 litres of which 2 litres of a clear 
bleaching powder solution, containing 100 grammes of active 
chlorine—or an equivalent quantity of another solution—have been 
added. The current ia passed between a platinum anode and an 
iron cathode, the density at the latter being 1,000 amperes per sq. 
metre. The operation is in the cold, but the temperature of 
the bath soon rises to 80° or 100° C. After several daya, the 
amount of sodium chlorate in the liquid will have risen to 600 or 
700 grammes per litre. It is then run out of the bath, allowed to 
cool, and the considerable quantity of chlorate which crystallises 
out is removed, washed free from mother liquor, and dried. The 
residual liquor can be returned to the cell or worked up further by 
concentration or more thorough cooling. The current efficiency of 
the process is stated to be almost the theoretical at the start, never 
falling below 80 per cent., provided care is taken to maintain the 
proportion of active chlorine in the electrolyte at the above- 
mentioned figure by repeated introductions of chloride of lime 
solution when required. | 


Direct Production of Fine Copper from its Ore.— 
А German t has been granted to Borchers, Franke and 
Günther for a process of obtaining fine copper in one operation by 
electrolysis in an acid sulphate solution. Pyrites is first treated by 
the ordinary converter process till it contains about 80 per cent. of 
copper. А concentration of 78 per cent. is sufficient, but if the 
strength is as low as 72 pe cent. electrolysis is no longer possible, 
while a higher degree of concentration cannot be obtained without - 
loss. Tho material is then cast into plates or other forms suitable 
for employment as anodes, and submitted to electrolysis with a 
square metro at both elec- 
pr A аы is чыын motion in iere део, tes 
of potential at inary peratures gen y remains less 
1 volt, even when moderately thick layers of sulphur have been 
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deposited at the anodes. These crusts of sulphur, knocked off the 
anodes if necessary, may be worked up by dissolving them in 

appropriate solvents, by melting them, or by oxidising them acoord- 

ing to existing methods into sulphuric acid.. After recovery of the 

sulphur, a residue remains which may contain undecomposed 

sulphides: this is treated like the anode slime of copper refining to 

obtain copper sulphate and the noble metals, Any nickel in the 

pyrites passes into solution, and may ba removed when zufficlent 
has accumulated. i А | 


Electrolytic Production of Boron.—An American 
patent has been obtained by Lyons & Broad well, of Chicago, for a 
process of electrolysing a molten borate with an anode of carbon 
or other material capabie of reducing boric anhydride. The current 
density is kept somewhat high at the anode, so that much heat- 
ing is produced; the oxide being thus reduced to the elomental 
state. | Ё. 


Patent Acts.— Our attention has again been called by 
Mr. C. Crossley, of 9, Zenobia Mansions, W., to the fact that a Bi 
is before Parliament which, if it becomes law, will compel inventors 
to have recourse to the assistance of patent agents when filing appli- 
cations for patents. We have previously expressed the opinion that 
any such restriction would have most unfortunate ts, апа we 
have pleasure in supporting the appeal for opposition to it on the 
part of Mr. Crossley, who will be pleased to hear from any who are 
interested in the matter. 


 Willans-Parsons Turbine.— Тоо late for correction in 


the article on this turbine, we are informed that the largest size - 


manufactured by Messrs. Willans & Robinson із 6,000 xw., not 
3,000 KW. 


Appointments Vacant.—Junior switchboard attendant 
and jointer for Kettering; assistant borough electrical engineer for 
Poplar (£200) ; chief assistant for Battersea electricity works; tele- 


graph inspector (£210) for Northern Nigeria; engineer fitter for 
Camberwell Infirmary (458.). 


Municipal Electric Wiring.— The L.C.C. (General 
Powers) Bill was before a House of Oommons Committee on Wed- 
nesday, and the clauses authorising municipal wiring and fitting, 
&o., were passed. The Committee, however, altered the clauses in 
order to make it certain that no loss shall fall on the rates, and that 
provision shall be made for interest and sinking fund charges, but 
it would not compelthe Councils to do the work through con- 
tractors, | : 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and А 
also electric tramway and railway officials, to readers of {Ас 
ErzorBICAL Виш posted as to their movements. И 


Central Station Engineers.—The second annual picnic 
of the Bt. Anne’s-on-the-Sea Electricity Department took place on 
May 16th. The staff, their wives and sweethearts, accompanied by 
the chairman of the Oouncil, Mr. G. W. Breina, and the chief 
engineer, Mr. J. H. CLOTHIER, journeyed to Ingleton, where a most 
enjoyable day was spent. All arrangements were made by Mr. J. О. 
F'ATROHILD, assistant engineer. 

Mr. Ковват BinxzTT, electrical engineer to the Burnley Cor- 
poration, last week tendered his resignation. He has been 
appointed electrical engineer and general manager of the tramways 
at Southend-on-Sea; 100 applications were sent in for the appoint- 
ment. | 

The Marylebone Borough Council has engaged Mr. T. Н. 
RioHABDSON, of Deptford, as superintendent of the generating 
station, 

The Brighton T.C. on May 18: confirmed the recommendation 
of the Lighting Committee to increase the salary of Mr. Joan 
OnRisTIB, mentioned in our last issue. 

The Erith U.D.O, has increased the salary of Mr. Q. E. HEATH, 
resident electrical engineer, from £200 to £250 per annum. 

The Mirfield U.D.O., which is taking current in bulk from the 
Yorkshire Power Co., has appointed Mr. Јонн Lomas, of Brid- 
lington, as electrician. | 

Тһе staff of the Middlesbrough Corporation Electricity Works 
held their third annual dinner on 17th inst. During the evening 
the mains superintendent, Mr. В. Н. Scorson, was presented by the 
staff with a canteen of cutlery on the occasion of his marriage. 
After dinner a smoking concert was held. 


Tramway Officials.—Mr. WLIAu Barn has been 
appointed manegcr and engineer of the Musselburgh electric tram- 
way undertaking. Mr. Вир acted as constructional engineer, and 
later as interim mavager and engineer. 

Mr. A. W. KigToN has resigned his position as manager of the 
Corporation tramways at Keighley. 


General.—Mr. Dettmer Osmers, of 7, Savage Gardens, 
Orutched Friars, E.C., bas appointed Mr. PaunL WIRD RR, 
who has.been with bim for sometime, as his London representative. 
Mr. Paul Wieck has left Mr. Oamers' employ. 


Mr. J. T. Yurz has been appointed chief electrician to Ayr District 
Asylum, 


, omnibus, motor-car, van and mechanical carriage proprietors, su 


NEW COMPANIES REGISTERED. 


British and Colonial Zoelly Turbine Syndicate, Ltd. 
(84,598).—This company was registered in May 16th, with a capital of £20,000 
in £1 shares, to adopt an agreement between Н. Zoelly, of the first 
the Actien Gesellschaft der Maschinenfabriken von Escher, Wyss & Co., of the 


' second part, Mather & Platt, Ltd., of the third part, A. G. Schiff & Co. of the 


fourth part, and C. H. Whittington (for the company) of the fifth part, and to 
carry on the business of mechanical, electrical and hydraulic engineers, manu- 
faoturers of and dealers in steam turbines and other machinery, &c. No initial 
public issue. The number of directorà is not to be less than three nor more 
than five; the first are C. Von Gonzenbach (Escher, Wyss & Co.), Zurich; E. 


' Hopkinson (Mather & Platt, Ltd.), Queen Anne's Chambers, Westminster; and 


K. Schauer (А. G. Schiff & Co.), Warnford Court, E.C.; BY er edges 900 shares ; 
remuneration as fixed by the company. Register office, Queen Anne's 
Chambers, Westminster. | 


S. M. H. Tramway Syndicate, Ltd. (84,617).—This company 
was registered on May 17th, with a capitel of £1,000 in £1 shares, to apply to Par- 
liament or other authority for powers to construct light railways or tramways in 
Durham, to equip, maintain and work the same by means of electrical, steam, 
animal or other power, and to carry on the business of god 1 TAT 

ers of eleo- 
tricity for power and light, &o. The first subscribers (each wi 
are :—A, Drew, 28, Austin Friars, E.C., gentleman; Н. R. Hogg, 18, St. 
Helen's Place, E.C., gentleman; 8. A. Chambers, 13, St. Helen's Place, E.C., 
mechanical engineer; H. Harper, 75, . Cannon Hill, N.W., c eng т; 
C. Whensa-Nioholl, 18, Compton Road, Winchmore Hill, N., electrical engi- 
neer ; W. Buchanen, 814, Ormiston Road, Shepherd's Bush, W., draughtsman ; 
and W. Н. Priestley, 29, Austin Friars, E.C., secretary. No initial public issue. 
The subscribers are to appoint the first directors; remuneration, £50 each per 
annum (chairman, £75). istered office, 18, Bt. Helen's Place, E.C. 


Scottish Electro-Medical Institute, Ltd. (5.888).—This com- 
pany was registered in Edinburgh on May 18th, with a capital of £1,000 in £1 
shares, to carry on the electro-medical treatment of human ailments. The first 
subscribers (each with one share) are:—J. Glover, 7, Bacharfan Terrace, 
Paisley, manufacturer; W. Wilson, 91, Oskshaw Street, Paisley, clerk; W. 
Luroan, 52, St. Enoch Square, Cardiff, merchant; J. L. Mackay, 24, Blythes- 
wood Square, Glasgow, solicitor; J. H. Young, 92, Renfield Street, Glasgow, 
chartered accountant; F. Lee, 7, India Street, Glasgow, electrician ; and R. W. 
Reid, 21, Blytheswood Square, Glasgow, cashier. The number of directors is 
not to be less than three nor more than five; the first are J. Glover, W. 
Wilson, W. H. Turcan,and J. L. Mackay. Registered office, 94, Blytheswood 
Square, Glasgow. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


General Electric Tramways Co., Ltd. (43,428).—This ‘com- 
рапу'в annual return was filed on May 4th, when the entire capital of 218,500 


д раев had been taken up and paid in full. Mortgages and obarges: 
9 * 


Hartlepool Electric Tramways Co., Ltd. (49,734).—This com- 
penya annual return was filed on May 4th, when the entire capital of £100,000 

5,000 ordinary and 5,000 preference shares of £10 each had been taken up and 
paid in full. Mortgages and charges: £50,000. 


British Electric Trattion Co., Ltd. (49,855).—Particulars of 
a series of debentures created 5 of June 16th, 1898, securing an 
amount equal to half the subsori capital for the time being, have been Шей 
in accordance with Sec. 14 (4) of the Companies’ Act, 1900, a debenture of recent 
date having been produced at the time of filing. Property obarged: Tbe com- 
pany's undertaking and property, present and future, including uncalled 
capital. No trustees for debenture holders. А letter annexed to the return 
states that these debentures are issued to trustees for holders of debenture 
stock of like amount, acting under a trust deed, dated June 30th, 1898, as modi- 
fled by a deed of October 6th, 1898, and that some debentures of this series have 
already been registered. The trustees for the debenture stockholders are the 


Eleotr o and General Investment Co., Ltd. . 


Indian Electric Snpply and Traction Co., Ltd. (81.233).— 
A charge, dated May 4th, 1905, to secure the amount to be expended on or in 
relation to the company's Cawnpore undertaking (being supplemental to а deed 
of April 20th, 1905, covering £125,000 debenture stock), has been registered. 
Property charged: The company's Cewnpore undemaking—such charge to 
merge in the Indian mortgage on the said undertaking when created. Tru.tees: 
305 Harris, M. P., 4, Green Street, W.; and E. E. Bird, 58, Cadogan Place, 
S. W. : | 


G. E. Lancelott, Ltd., electrical aud general engineers, Birming- 
ham (84,211).—£2,000 debentures, dated May 16th, 1905, charged on the com- 
any's undertaking and property, present and future, including uncailed capi.al, 
have been ooo No trustees. Holder: G. E. Lancelott, Soho Avenue, 
andsworth. 


W. R. Sykes Interlocking Signal Co., Ltd., Clapham 
(62,522).—A memorandum of satiefaction in full of e charge dated September 
20th, 1904,seouring 25,000, has been filed.. 


C. & A. Musker (1901), Ltd., electrical and general engineers, 
Liverpool (70,573).— Particulars of E20, 000 debentures, created by resolution of 
MAT 10th, 1905, have been filed pursuant to Sec. 14 (4) of the Companies’ Act, 
1900. Property charged: The company's undertaking and property, present 
and future, including uncalled capital (if any), subjeot to an authorised series of 
£50,000 first mortgage debentures (of which £44,000 have been issued) No 
trustees. 


National Electric Construction Co., Ltd. (53,364).—A 


memor ndum of sa isfaction in full of a charge dated August áth, 1904, securing 
£20,000, has been filed, 


Dulverton Electric Lighting Co., Ltd. (80,071).—A mortgage 
dated May 9th, 1905, to secure IKO, charged on fixed plant and machinery at 
the Electric Lighting Station, Dulverton, and the company's other assete has 
been registered. Holder: F. Moore, Mollond, Devon. 


Chislehurst Electrie Supply Co., Ltd. (50,980).—This com- 
pany’s annual return was filed on April 28th, when the entire capital of £15,000 
in 8,000 ordinary shares of £5 each has been taken up. 46 per share has been 
called up, resulting in the receipt of 414,909. £92 remains in arrears. 


Mort- 
gages and charges; £5,000, 
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W. E. Dove & Co., Ltd., Blectrical Engineers, Darlington.— 
Particulars-of £1,0/0 debentures, created April 8rd, 1906, charged on the whole 
of the company's property, including plant, stock, ancalled oapital and book 
1 have been flled pursuant to Section 14 (4) of the Companies Act, 1900. 

[*] trustees. * : 

This company's annual return, made up to April 17th, was filed cn May 6th, 
when 985 shares had been taken up out of a nominal capital of £2,500 in 250 
shares of £10 each. £10 per share has been called up on 116 sharee, resulting 
in the receipt of £1,150. 120 shares are considered as fully paid. Mortgages 
and charges : Nil. | 


National Telephone Co., Ltd. (15,066). — This comvany's 
annual return to March 14th was filed on April 8rd. The capital is 
46.00, O00 in 15,000 first and 16,000 second preference shares of £10 each, 250,000 
але positis се and 100,000 ordinary shares of £5 each, £1,088,893 6s. 8d. pre- 
f stock and £1,968,666 18s. 4d. deferred stock, of which al the first, second 
and third preference shares, and preferred and deferred stock have been taken 
up. £10 per share bas been called up on 12,420 first preference and 15,000 
second preference and £5 per share on 221,716 third preference shares, and the 
full amount on £1,264,660 preferred and £529,820 deferred stock. £3,174,760 has 
been received. 23,825,240 is considered as paid on 2,780 firet and 28,284 third 
preference shares and £718,673 6s. 8d. preferred and £1,487,846 188. 4d. deferred 
stock. Mortgages and charges: £3,689,593. 


Auto-Electrie Rifle and Target Co., Ltd. (76,336).—Iesue, on 
April 28th, of £100 debentures, part of series created December 5th, 1904, to 
secure £5,000, charged on the company’s undertaking and property, present and 
future., No trustees. Previously issued of same series: £2,800. | 


St. Austell and District Electric Lighting and Power Co., 
Ltd. (66,889).— This company's annual return, made up to December Bist, 1904, 
was filed on May ibih, 1905, when 9,000 shares had been taken up out of a 
nominal oapital of £10,000 in £1 shares. 281 per share has been called up, 
resulting in the receipt of £1,670. £130 remains in arrears. Mortgages and 
charges: £500. 


Harry W. Cox, Ltd., electricians, London. — £2,000 "B" 
debentures, created and dated May 9th, 1905, charged on the company's pro- 
perty, present and future, have been registered. No trustees, 


CITY NOTES. 


Electric Lighting and Traction Co. of Australia. 


Mn. J. B. BBArTRWAITE, jun., presided at the annual meeting of the 

‘company, held at Winchester House on Monday, He moved the adop- 
tion of the report of the directors for the financial year ended Auguat 
Sist, 1904. It showed that during the year capital expenditure in 
Australia on buildings, plant, and mains had been incurred as fol- 
lows:—On the Melbourne undertaking, £4,776; on the Adelaide 
undertaking, £6,191; on the Geelong undertaking, £2,775; total, 
£18,722. The profits derived from the company's undertakings in 
Australia amounted to 210.971, as compared with £6,249 during the 
previous year. Management and general expenses at the London 
head cffice amounted to £2,056, and debenture and bank interest to 
£11,022. After payment of these charges, and writing off repairs 
and renewals incurred during tbe year, and also a lose of £252 on 
the Port Adelaide undertaking, there was a balance to the debit of 
profit and loes account of £4,667, as compared with £7,422 last 
year. The breaking up of the prolonged drought in Australia, and 
the consequent improvement in the general prosperity of the 
country, have yeacted favourably upon the company's business, and 
the aggregate number of lamps connected to the mains has increased 
satisfactorily, thus:— 


Total equivalent connections 
in 8-c.P. lamps. 

Station, August 31st, 1903. August 81st, 1904. 
Melbourne.. T i i es 87,064 48,692 
Adelaide ee ee ee ee eo 83,594 65,516 
Geelong... Pe жа os 2x 18,462 19,938 
Port Adelaid Peor "ad es $a 5,204 6,086 

Totals .. ss T 89,644 180,282 


The advantages of electricity for motive power are becoming 
increasingly recognised, and there is & growing demand for power 
supply at all the stations. On August 318г, 1904, there were 521 
motors, equivalent to 1,418 E.., connected to the mains, aod a 
farther 231 E.P. bas been connected during tbe first six months 
of the current financial year. The unremitting efforts that con- 
tinue to be made to increase the company's revenue and reduce the 
working expenses, are meeting with good success ; and tbe directors 
desire to express their appreciation of the ability and devotion to 
the company’s interests of their engineer and manager, Mr. F. W. 
Clements, and his staff in Australia. 


MELBOURNE.—This station bas made marked progress during the year, the 
total lamp connections having increased by 81 per cent., while the cost per unit 
80:1 shows a reduction of 22 per cent., as compared with the previous year. 
The financial result is a gross profit of £4,764 12s. 4d., which compares with 
22,093 16+. 8d. last year. The provision of additional generating plant will 
shortly be necessary in order to keep pace with the rapidly increasing demand 
or light and power, 


GEELoNG.—The normal operation of this station has been somewhat inter- 
fered with during the past year by the unexpected breakdown of the storage 
battery, necessitating the immediate shipment of a new battery of another type, 
which is now working satisfactorily ; the cost of the replacement, amounting 
to 41, 00 2-. 8d. will be written off out of the profits of the station over a term 
of five years. The past year’s profit and loss account, after being debited with 
one-itih of the cost of the new battery, shows a gross profit of £8 214s. 10d. ; 
the lamp connections have increased by 48 per cent.; and the cost per unit 
sold as been reduced by 22 per cent. Electric motive power is Jargely used at 
Geelong in connection with the forage-pressing industry, and on the wharves 
for the loading of vessels; and in order to cope with the steadily increasing 
load, additional generating plaut ot 500 KW. capacity bas recenuy been shipped. 


ADELAIDE.— This station also continues to make excellent progress, the 
Ananoial result for the past, its third, year of working, being a gross profit of 


£6,878 15s. 84., as Bompared with £8,449 19s. 7d. for the previous year. The 
lamp connections bave increased by 46 per cent. during the year, and & reduc- 
tion of 12 per cent. has been effected in the cost per anit sold. 

Port ADELAIDF.—The working of this station during the past year shows a 
loss of £252 9s. )1d., which points to the advisabliity ої closing is down aud 
supplying the district from Acelaide. 

E Востн AUSTRALIAN UNDERTAKINGS.—The directors having decided that 
it was in the best interests of the company, in view of po:sible devel^pmente, 
that the South Australian undertakings should be separated from the rest of 
the company's business, the Adelaide E ectric Supply Co., Ltd., was accordingly 
formed last month with a capital of £900,000, uivided into 30,000 6 per cent. 
cumulative preference sbares of £5 each, and 30,000 ordinary shares of £5 each ; 
and the undertakings at Adelaide and Port Adeiaide have been transferred to 
the new company in conside: ation of a purchase price of £162 600. payable as to 
£197,500 in ordinary shares, and as to the balance of £85,000 in cash. The 
Adelaide Co takes over the business as from the Ist 8 ptember, 1904, being the 
commencement of the current fluancial year; this company thus rec. ives for its 
capita! expenditure of £115,570 15s. 3d. on the South Aust alian under ukings, 
£127,500 in ordinary shares of the new company, together with а sum of £35,000 
in cash, wbich will furnish the necessary funds for the further development of 
the undertakings at Melbourne and Geelong. It is believed tbat the p-ospecte 
generally of the undertakings will be materially improved by their establishment 
upon а local basis; and inasmuch as this company will continue to share in the 
profits of the Adelaide business through its large holdiog of ordinary ehares in 
the new company, the directors are confident that the important step they 
have thus taken will prove to bein the best interes'sof the shareholders of this 
company. | 

The CHAIBXAN said that there was little to add to what appeared 
in the report, as it contained practically all the information that 
they had to give. He said that the profits of the combined under- 
takings showed an increase of between 60 per cent. and 70 per 
cent. on the previous year's figure. Analysing the separate 
s'ations, it was very significant and encouraging to find that on 
tbis occasion Melbourne headed the list. Some of the company's 
difficulties in the past had been due to the relatively slow growth 
of business in the Melbourne suburbs. Daring this year Melbourne . 
bad more than doubled its profits. In view of the fact that they 
had always looked to Melbourne as the ultimate backbone of the 
business, that was a distinctly encouraging feature. Geelong had 
done considerably better this year, and was showing а small profit. 
In every one of the three stations the result had shown a considerable 
increase in revenue, and a substantial decrease in the cost of manufac- 
ture. Since the date of the report, the rate of progress had continued 
in a satisfactory manner. In regard to the South Australian undertak- 
ings the result of the change mentioned inthereport was that for their 
expenditure of £115,000 on the Adelaide undertaking, this com- 
pany received £127,500 in ordinary shares, and £35,000 in cash, so 
that they still retained their interest in the company almost 
undiminished. The £35,000 would be employed as occasion 
required in the development of the Melbourne and Geelong under- 
takings. After briefly ranning over some of the items in the 


- balance-sheet, the chairman said that the future outlook was in the 


direction of further ateady improvement in the position of the com- 
pany. The returns received for the first six months of the financial 
year, which were the six summer months, showed a profit rather 
more than double what it was for the same period last year. They 
could hardly expect the winter profits to double. He then pro- 
ceeded to refer to the general Australian outlook, and quoted from 
an article in the Financial Times, which seemed to indicate that 
the business depression which followed on the long and severe 


. drought, was now passing away, and as people fonnd that they had 


more money to handle, they would be more ready to wire their 
houses and premises. 
Mr. R. Percy SELLONX seconded the motion, and it was adopted. 
Mr. J. F. Albright was re-elected a director. The anditors were 
re-elected. 


Elmore's German and Austro-Hungarian Metal Co. 


Мв. Јони MoFABLAN presided at the annual meeting held at 
Winchester House last Friday, and in moving the adoption of the 
report 1(вве ELzcTRICAL Review, May 13th, p. 781), he said that 
although they were compelled to admit that they were disappointed 
with the actual result they believed the anxieties of the past were 
to be repaid, and that the company would again be in а dívidend- 
earning stage within a measurable length of time. With regard to 
the accounts of the Austrian company, debentare interest still 
pressed most bardly—so much so that were the capital employed in 
the company wholly share capital, they could have regularly paid 
dividende—and even this year a dividend of 43 per cent. could 
have been paid on the whole of the capital employed. The 
accounts of the Metall Oo. showed a marked improvement all 
round. The gross profit was over 20 per cent. greater than that 
made in 1903, while the net profit was 73 per cent. better. This 
result had been effected partly by a reduced cost of production 
and general economy, and partly by better prices being obtained. 
The usual depreciation had been written off, the sum of M.7,195.46 
has been placed to reserve, brirging the fund to M.20,757.00, and a 
dividend of 11 per cent. had bcen declared, and at the same time 
the heavy charges for interest, &c., mentioned in the report, had 
been duly met. The experditure during the year had been con- 
siderable. Over £10,000 had been spent on new plant. The 
directors! anticipations that the new machine would be at work 
at an early date were not realised, for the year was a busy one for 
Germany, and delivery of the fly-wheel and other ac juacta to the 


machine, which had to be made in Germany, was not ootained till 


some months after the promised cate, aud when all was in working 
order а flaw developed which necessitated replacing an integral 
portion of the machice. Still fur her delay was thus caused, and 
it was not until the end of the year that the machine was in good 
working order. Ihe directors bad seen toe machine at work, and во 
far were gratified with the results, but experience had still to be 
gained, which, when acquired, would doubtiets result in a still 
further reduction in the cost of production. The installation of 
this machine had had a double effect, for while it:enabled them to 


864 


produce small diameter tubes more rapidly and at an increased 
profit, it had thrown those tanks which were occupied in producing 
the lowest priced tubes free for the better paying class of work. 
Apart from the new machine, it was satisfactory to know: that the 
cost of production by the electrolytic process bad been still further 
reduced. In the four months since January lst last, there had been 
a considerable increase in the output, sales, and the price received 
for gcods. Owing to the large demand of the home trade they 
had been able to reduce the rale of low-priced tubes for the export 
trade, with the result that the difference between tbe price of raw 
copper and tbe price at wbich they sold goods, bad been increased, 
and from the orders in band it wculd certainly appear that such 
increase would be maintained for some time. In consequence of 
the formation of а syndicate, referred to in the report, a saving in 
the cost of management was probable, so that taking everything 
into account, especially the reduction of the cost of production, 
due to the new machine, they believed that the results of this year 
would be better than those for 1904. : 

Mr. J. HzAL s^conded the motion, which was adopted. 


Castner-Kellner Alkali Co. 


Sin Нинвү Roscom presided at this company's meeting held at 
Cannon Street Hotel on 18th inst., and in moving the adoption of 
the report (ELECTRICAL Review, May 19tb, p. 882), he said that the 
net profits were £10,000 more than in the previous year. Their 
available balance was £54,001 after paying debenture interest. 
They were allocating as usual £15,000 to depreciation reserve 
account, which now amounted to £85,000, and they proposed to 
write a further £8 204 off plant, patents, and suspense account. 
After paying the 4 per cent. dividend, £12,799 remained to carry 
forward, a much larger sum than last year. The company bad 
experienced a good demand for its products during the year and 
prices had slightly advanced, but the increased profits were due to 
improved methods of working more than to advanced prices. The 
work of substituting gas engines for steam bad now been finished 
and the price of power had been reduoed. The report was adopted. 


Worcester Eiectric Traction Co. 


Ма Н. 8. Day presided at this company's meeting and prepored 
the adoption of the report which was abetracted in our issue of May 
12tb, р. 782. He said that the major portion of the line was opened 
on February 6 h. The revenue from the cars was £11,610, and the 
amount of expenditure £6,308, giving a profit of £5,332. With the 
'buses the revenue was £3,970, the expenditure £4,134, and the 
net revenue loss £164. In 1903 no repairs were able to ba carried 
cut—oonsequent on the electrification of the line—and it was 
necessary, in the sutumn of 1904, to spend quite a large sum in 
bringing the ‘buses up toa proper condition. In view of the fact 
that the profit represented tbe result of an incomplete year's 
workirg, the directors viewed the result with satisfaction. The 
cars carried 2,839,182 paisengers and the ‘buses 263,170. The 
average receipts per passenger for the cars were ‘98d., and for 
the ‘buses 362d. The expenditure per passenger on the cars was 
'53d., and on the ‘buses 377d. The directors were apprehensive of 
laying out any further capital pending a more intimate knowledge 
of the development of traffic outside the city boundary. They bad 
carefully watched the development of the motor-’bus, but co far 
they were nof convirced tbat one suitable for the roads at 
Worcester could be obtained at & reasonable price and show a net 
revenue which would be satisfactory to the company. The report 
was adopted and the dividend approved. 


Stock Exchange Notices, — The Committee has 
appointed a special settling day as under :— 
. Wednesday, May 81st, —Charing Cross, Euston and Hampstead Railway Co. 
-Speyer Brothers’ scrip certificates (fully and partly paid) for 2800, 000 4 per 
cent. perpetual debenture stock. Great Northern, Piccadilly and Brompton 
Railway Co.— Speyer Brothers’ «crip certificates (fully and partly paid) for 
&1,200,0C0 4 per cent. perpetual debenture stock. 

And has ordered same to be quoted in the Official List, as 
well as 

Baker Street and Waterloo Railway CO.— 2500 perpetual 4 per cent. deben- 
ture stock, in lleu of the Speyer Brothers’ scrip certificates now quoted. 

Application has been made to the Committee to allow the 
flowing to be quoted in Official List:—British Westinghouse 
Electric and Manufacturing Cc., Ltd.—further issue of £400,000 
4 per cent. mortgage debenture stock. 


Oriental Telephone & Electric Co.— An extraordinary 
general meeting of this company is to be held at the Abercorn 
Rooms, Great Eastern Hotel, Е.С, on Wednesday, May 31st, at one 
o'clock p.m., to considera resolution empowering the directors to 
create debenture stock to the extent of £2: 0,000, and to issue the 
same from time to time as they may deem expedient, and on such 
terms as to rate of interest, security and otherwise as they may 
think fit. As was explained by the chairman at the last annual 
general meeting, this further capital has become necessary to 
provide for the reconstruction and extension of the company’s 
installations to comply with the rcquirements of the Governments 
of India, the Straits Settlements and Hong Kong, and for the 
development of the growing business of the company and the 
companies associated with it. | 
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STOCKS AND SHARES. 


Wednesday Evening. 
Renawep talk of the possibilities of money becoming cheaper has 
put rather more heart into prices, although business remains exceed- 
ingly restfal. The end ofa 19-day account is at hand, and although 
the mid-June settlement will be broken by the Whitsun holidays, 
it holds out perhaps a little more hope for Stock Exchange anima- 
tiun than that now current. Oar records of prices are tame in their 
narrowness of fluctuation ; the lack of movement adequately reflects 
the quietude of trade throughout the markets. 

Electric lighting issues survey with equavimity the proceedings 
in connection with the new London Power scheme. The fall that 
occurred in a few prominent Metropolitan shares before the Com- 
mission commenced ita sittings has been partially recovered, and the 
market professes to have little fear of what subsequent develop- 
ments may arise. It is of interest to electric lighting share- 
holders to indicate the sharp rise just scored by the Ordinary stock 
of the Gas Light and Coke Оо. upon the assumption that some 
agreement will perbaps b» oome to for the substitution of gas in 
certain London thoroughfares in place of the electric light now 
used. 

Of the changes in this department, the only noticeable ones are 
$ rise in Urban Preference, to 53, and 3 fall in London Electrics 
to 23. А point rise in County of London Bcoond Debenture makes 
the price 104. Edison & Swan “A” are a better market at 13, but 
Electric Constructions dropped à to 1. Babe ck & Wilcox have 
pettled down to 53, and the Preference shares are still 30s. 

Coming issues include one of Debentare stock by the Oriental 
Telephone Co , the proprietors baving bsen summoned to meet next 
Wednesday, May 31st, to pase a resolution empowering the directors 
to create £200,000 Debenture stock. In underwriting circles there 
has already been discussion as to what terms the company would 
have to offer in order to get half this amount placed. Possibly a 
4j per cent. stock issued about 98 would command suocess, but 
much naturally depends upon the monetary conditions existing at 
the time that the stock ie offered. The prices of the Ordinary 
shares bave receded р; to 1}, while the National Telephone septet 
is steady. Lord Stanley promises that the House of Commons 
shall have opportunity for considering the Telephone Agreement 
before the end of August. Herein lurk fine possibilities for mcre 
Parliamentary rowdyism. | 

Another series of sharp falls in West India and Panama descrip- 
tions is the feature in the Telegraph market. The Second Pre- 
ference have again proved the most vulnerable, and a fresh fall of 
25». makes a loss of £2 ina fortnight. The middle price is now 6, 
and the dealers are not at all esger to quote close prices. As we 
mentioned last week, the drop is due to what is considered a dis- 
appointing dividend declaration; but admitting that better thir gs 
were expected, the fall seems to have discounted the disappoint- 
ment pretty fully, and some reaction would not be surprising. 
Th» F. rst Preference at 74 are à down, and the Ordinary shed у; to 
fs No improvement has cccurred in the Eastern groups, and 
Cube Telegraphs fell { to 8}. Anglo- Americans are also lower upon 
the contraction of business in the Yankee Railroad section, but 


· Amason Debentures continue to forge ahead, their rise of a point 


bringing the price to 771. Submarine Cables Trusts are a shade 
firmer. Globes display no change. Telegraph Constructions fell 
another sovereign to 34. 

Investment demand shuns the Home Railway market, and the 
electric varieties are mostly lower, Central London Deferred having 
dropped 2 to 814, and the Ordinary losing ite slight rise of last 
week. City and South London is also dull at 41, and Districts 
drooped to 374, although Metropolitan Consolidated is steady at 
934. The Military Tournament may: do the first-mentioned com- 
pany some good: its іта св are certainly poor enough at present. 
Impatient travellers on the District sarcastically refer to tho elec- 
trification of the line as a second Mrs. Harris. Against the better 
trsfücs likely to accrue by reaton of а capital Earl's Court Exhibi- 
tion there must be set the County Oouncii's obit inate determination 
to obtain powers to run trams along ће Embavkm:nt, 

Some of the Traction descriptions are a thade better. PBritiih 
Electrics of both kinds show а slight im prove ment, and Barcelonas 
rose 3 to 118. Cape Electrics at 18 have not altered on the result 
of the meeting, and London United Preference remain at 10. 
Anglo-Argentine Ordinary are 88, the ‘Preference 6, while Belgrano 
at 3j are also motionless. 


Cape Electric Tramways, Ltd.—This company held 
an extraordinary general meeting on Tuesday, and passed a resola- 
tion instructing the directorg not to purchase the tramways of the 
Cape Town Consolidated Tramways and Land Оо. nor to renew the 
lease. Mr. Ludwig Breitmeyer was in the chair. The resolution 
was seconded by Mr. A. W. Parrish. 
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SHARE LIST OF ELEOTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Highest Lowest 


99 —102 


25,000 33 9 é % Dena, 1 to ! e 00 oe ев oe 21 93 
8 08, ee өө ec эл , ee ee 
119, 7001 Do, do, 5 96 Debs., 08. 1 to 1, Red, ee ee eo 75 — 80 ee . 
168,580 | Anglo-American Telegraph .. .. .„ cc 08 oo € 59 — 61 оң ; 
8,118,910 Do, do. do. 6 Pref, ee eo өө oe ee 105 —106 1 3 105 
parri. Do. 1 E ar n ee ee oe ee . өе 1 158 15? 15 
Chili Ө 0 Ов, эө eo ee ee ae [EJ ee Г] 
1 dengel Calle on pa ee ee ee es ee ee se е 
е е o. Ster 500 year 4 De Btock Hed, ee oe 9 98 
16,000 Oaba Telegraph ee 9 75 ee 4% ud ee eo. ee ee ч . 
6,000 10 95 Pret, "» ee oe ee ее 2 0 ee ee 
19,981 Direct Spanish Telegraph, Ord. ee ee ee ee ee ee 2 
6,000 Do do, 10 оза; Pret, "T ee es ee 108 
78,00 | Direct Wee India Gable i4% Heg, Dob, within Hos, 1 5o 1,900, Red. ax | a | qx m es 
е e . 08, ә "T . 
4,000,008 | Mastezn Telograph, Ота, ae з, Vic ae pos ae 7$, | 71% 5 141 139 
2,000,000 ро, t. 8 d 84% ч 912 914 
1,896,814 ќ 4% 4 1084 108 
200,000 Eastern Dern dd and China 55 * 1 % Í saat 14, 
, . oe oe os oe ee /o 6 2 
8 | Bagera 4 Буш Акан fle МЫ РЕ. Noc ю До rot Mi TIE. Е 
е г 0 le us е ee oe 
180,587 | Globe Telegraph and FFF ) he 8, s £8 16 7*| 58% 95 103 0j 
Do. do. 6 Pret, ee eo [17 ae эе 6 % 6 % 6 16 414 ` 
150,090 Great Northern Te о ea ee ee ee 14% 16 % 24 % 81 . 
- 50,000 ( Halifax and Bermudas. ' d 96 1st Mort, Debs., within por} 44% 44% 4% 
1 to 1,200, Red. 
17,008 Mo катор Telegraph  .. "T se. Wa Shes de 4. 1 10 18 % b Я 
72,080 Monte Video Telephone Oo., Lid., Ord. .. эе es өө өө B 8 ee . os 
1,098,888 National one, Pref, Stock ee ee ee ee ee өе 6 6 6 110 1084 
1,900,061 Do. е в Stock ee ee [zl oe ee ee 4 6 6 1023 
15,000 Do, do, 69% Oum, lst Prell. — € 6% | 6 6 
15,000 Do, do. 6 % Cum. 204 Prein. 8 6 6 be is 
360,000 ро. do, 5 % Non-oum. Ard. Pref., 1 to 980,000 .. "T 5 | б 5% 6 b, 
2.000, 000 Do. a Deb. Btock Red. ee м oe ee ee Bå 8} 455 100 эе 
1,690,508 Do, йо, 4 b, Stock Red. ee oe ео өө 4 4 4 104 
ms Oriental one and Elec. Nos. 1 to 171,604, fully pad 6 % 6440 "ga 1% 
100,008 Pacific and European Tel, 4 9; Quar. Deba 1 t0 1,000 ec өз T T 4% ee 
11,8892 Reuter's "P oe ee өө oe өө T^ oe ee ee 5 5 6 % oe 
. 8,287 | Submarine Cables Trust Sa s às “ee T v өз 6% 6 6% бе 
~ 68,000 United River Plate Telephone ee ee ee өе ee ге 7% 8 % ee 6} 
40, Do. do, 5 96 Cum. Prof., Noa, 1 to 40,000 ee 5 6 ee 
179,947 Do. do. 6 Debs, ee ee ee ee ee b 5 5 % . 
i West LE LA ГЕЈ о 6 ee ee 15 4 5 44 . 
80,008 | West Coast of America, 1 to 30,000 and 58,001 to 58,008 T ve il Ni i} M 
150,000 | West Coast of America 4% Debs, 1 001,008 ganz, by Bras, Bub, Tel, 4% | 4% | 4% .. 
807,980 | Westen Telegraph, Lid., Nos. 1 to 901,080 sa. „% we — E їч | 7% | 7% 1843 
15, Je 5 V Debs. And series, 1s 5% | б 6 55 . 
do. 4 % Deb, Stock Red. T - eo 4% 4 4 “% 
88,8231 | West India and Panama Telegrapb.. |... .. «ce o e Nil Nil Nil es 
84,568 ро. do. do. 6 9% Cum. lst Prot, eo ee 7 96 7 % 6 96 7 
v 4,009 Do, do, do, 6 Cum. find Pref, ee ee Nil Nil Nil 6 
89,0901 Uo, йо, йо, 6 % Debs, Nos, 1 to 1, ũlͥk 5% |6% | 595 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
EERO { British Alamini "ш rura Pref, .. ee T ee ee ee 6 Nil Nil Nil — 
18,000 Do. do. ae * 8 y. А Cum. Pref. oe ae ee ‚ өө es 5 Nil Nil Nil 4 -— 8 
20,000 Do. do, 4% Funding Certs. .. .. .. .. ee b bt "S - 24— B} 
800,000; Do. do, 6% ise Mort. Deb. Stock Bed, 0 0 ee @e Btook b o6 б 6 96 —102 
188,901 British Blectric ee ° о eo ee ae oe ee 10 8 h 6 ee 9— 
166,487 Do. d» 6 Cum. Pref. .. oe oe ee ee 10 6 % 6 % 979 10{— 11 
1,000,000: ро, do, 6 V Perpetual Debenture Stock .. . Stock | 5% | 5% | 5% 191 —128 
250,000 Do, do. and Deb. Stock Red, .. ..- oe | 100 ws $a 44% 96 — 93 xd 
100,000 British Insulated and Hels Cables ee ee ee ee өө 5 10 o 8 k ^ 8 96 = 6 
100,000 Do. do. 6% а Pret. ee ea өө 0 0 эе b 6 96 6 96 6 p^ Е& — 6 
£00,000 Do. do. % let Mort. Deb. Red... |. | 100 43% | 44% 9% 102 —106 ' 
60,000 |fiBrowett, Lindley & Co., — Nil il il — 
60,000 |1 Do. do. 6 „ Ошо, Prol. .. ee ee - 81 Nil Nil Nil 14/6 to 1 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,781.. .. oc oe 9 Nil Nil Nil — 
150,000 А йо, Non-cum, 6 % Pref. .. өө os 9 6% 6 $ 6 96 lá— 2 
135,000) Do. do, Porp, Btock..  .. . | Stock | 44 4 % 92 — 95 
85,000 | Oallender's Cable Construction .. oo oo оо oo 6 1b „ | 1549, | 124% 103 — 114 
40,000 Do. do, do. 6 95 Cum, Pret. .. ©» ee еә 6 5 96 5 Ф 5 * 4 — 
800,000 Do, do, do. 1st Mort, Deb, Stock Red. oo 44% | 44° 44%, | 107 —109 
1,968,208 | Oentral London Railway, Ord. so ао оо ое Stock 4 4% | 4% 92 — 
b Do, do. 4 % Pref, Stock... .. 6 «ce [Stock 4 4 4% 101—108 
Do, do, e 0. ee ee se ee ee Stock 4 4 4 % 82 — E 
4,880,000 | City and South London Railwa ee oo oo эе 5|. эө | Block | 8} 98 24% 42 — 48 
86,000 | Orompton & Oo., Nos. 1 to 86, is ee 5% T oe ee B 6 2% us 2— 9 
0,00 роо J 2 1000 ef 450 red. 00 AMAA „ | 6% jo% 6 „ | 9510 
99,961 ison & Swan United Elec. Light, A" shares, 48 paid, 1 to 9,981 | 6 | Nil | Nil | .. lcs dà 
17,189 Do, do. - u A” shares, 01-017, 10. ө b Nil Nil zs 2— 94 
844,0281 Do, do. 4 уер Btock - .. | 100 1% 4% 4% 82 — 87 
100,000: Do. do, 5% md Deb. Ste ok Prov, Certe, al] pd. 100 5% 5% 5% 87 — 92 
1800 E eetric Oonstruotion 1 to 119, „ bo h^ ^ s 2 u * | 4% ve l- 
,890 Do, do, 196 Cum. Pret, 1 #0 81,800  .. .. č 9 7% 125 | 33 21 — 
335000 Po, do. 4 & Porp. Ist Mort. Deb, Stun . Stock 4% | 4% | 45 — 99 
25,000 | General Electric Co. (1900), 5 Y Cum. Pref, .. .. of ..| 10 бъ | Б% n $3— 10j 
200,000 S А до. 4 Mor пер T os oe a a к % 15 pA 1 o, uc 15 
900,000 enle " T. Telegra orgs e ае es ae ee oe ч Qv = 
200,000 TN Pio. ' ref. .. iis os we 5 44% 44% 44% tf - 5 
"ys Do, n йо Deb: Btook .. č pioak 4% 7040 44% 1 zu 
* a or ee ee ee by 1 % ee 2 
ко өй ae. ыз , 4% 1st Mori, Deb, wo % ag | aox 8 
t 3 t verpool Overheed Rail 8 өе oe өө ee ae ee by 1077 a 
time e MEL j УРЕ ъа. 
ande. ee ee ee ee 4 — 
4% Deb. Bds., Nos, 1 to 1,600 Red. 1909 100 4% 4% * 108 —105 
e. ea ee ee ee 100 8% 8% 8496 91 — 98 


0000 0, do, 
1000: | Waterloo & City Railway, Ord. Stock A 
A репой of nine months. # Quotations on Liverpool Btock:Exobange. { Unless otherwise stated all sbares are fally paid. 
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t Includes horse and other receipts. 
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SHARE LIST OF ELEOTRIOAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 
Btock . Olosing Closing Business dore 
Present Dividends for the 
NAMB, or Quotations uotations week ended 
issue, Share. last three years May 17th. ay 2th. | May 24th, 1905, 
i 1902, | 1908 , 1904. Higness Lowest 
19,977 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 .. 6 ао, |10% | 10% 94— 1 9 101 Ё 
10 628 Do. do, 1% Ооп. Prei. 6 | 7% | 7% | 7% 9à— 1 — 104 107, | 95 
£88,782 | Central чачу and Barend E Guar. Deb. 8tock .. ew oe es | MB 4% 4% | 4% 105 —108 105 —108 дагу; 74 
8 — ci y Bupply e 7 б 10 e | 8 1 : 7 86 — 
40,000 bor” до. "он Undertaking " 0 UNE іч nts d de 4i— tà a sa ta [toe 
40,000 Do, о. >р ыд ЖШ А 5 Ry 44% | 49% 4i— 58 — k Ben | .. 
850,000 . Do. 5 4 "wa Stock Red, * „* * * „* ee 100 4 96 4 fo" | 4 æ 105 —107 * 106 —]108 ee T 
44,486 |*Chelsea Electricity Bupply, ‘ a Uae ae xd A 5 A | 5 | 6 6— 67 - éj— 61 6| 6 
150,0001 Ducha Е А-А 4% | 44% | 4% | 109—111 109 —111 № ecd 
70,595 | City of London Electro I ting, Ord. 900—886 — .. ..| 10 |а | P 6% 111—1 104— 11 103 
40,000 Do, ot ee 10 6 % 6 % в О 1ti— 141 18 — 14 ee >, Fee 
400, 0001 Do, Deb. Stock, Sorip. tise. at lib allpaid.. .. we 5% | 5% | 5% | 194 —198 124 —128 e. — 
800,000 Do. 444 nd Deb. Block, rs, all padde. | 100 | 4% | 43% | ee | 14 —106 104 —106 101 Р 
40,000 | County of London zu Lighting, Ord. 1 000 bb 10 4 * 4% | 4% 81— 2 81— 9 ` — 
80,000 Do. do, до, % Pref, 40,001—60 .. 10 6% | 6% | 6% 12 — 19 12 — 194 1 = 
400,0007 Do, do. Deb, Stock .. .. ee .* S | n? 4% | 4 96 112 —115 112 —115 141 11 . 
950,000 Do. do. Фа Deb. Stock .. .. .. .. Stock | 44% | 4% | 44% | 102 —104 108 —105 104 1 
70,000 | Edmundson's Electric Corporation, Ord. Shares TD ш b ъч, | 7% va 51— ti— B 62. í 
80,000 505 — 6 Cum, Pret = ө se * ^ % 6 o ee 6 — 6 р 6 ч ә ee 
800, 0007 ио ist Mort. Deb, Stock. | 100 4395 | 4% | 4% | 107 —109 107 —109 * 
91,000 K and Knighisbriage Nie d ‘a 6 10 | 12% 12 12 — 18 12 — id e EX: 
136,000 ; ааах Stock „Stock | 4% 4% | 4% 101 —103 101 —103 .. 
121,000 London Electric Supply байлы. Lin ted, Ord, ee 8 Nil Nil 8 % 2 2 — ki 2 “* 
6100 Do. do, 6 % Pret, 6 6% | 6% | 6% 54— 5 — Е ae 
371,835 Do, do. do. 4 % 1st Mort. Deb. Stock Red | Stock | 4% | 4% | 4% 99 —101 99 —101 100 — 
100,000. | Metropolitan Electric Supply, : to 100,000 . 90 5 74 Bi, | 10 % ss c a 9 — Hi Б „94 
76,121 Do, do. 4% Cum. Pret, 1—71,106, £3 paid .. 5 4456 | 44% | 44% bà— 654 e 
0001 Ро. до, lst Mort, Deb. Stock .* ee .. 4 % 4 % | % 109 —114 10? —114 „ы ; ы 
960.0001 Do. do. Mort. Deb. Stock Red ..  .. | Stock % | 84% | % 97 — 99 97 — 99 gej : oot 
260,000 | Midland Electric Co ene 44 95 1st Mort. E Pi 9 ә 1" 100 44% 44% 44% 99 —101 99 —101 100 194 
59,000 do. 84% 1st Mort. Deb. .. ee .* 100 4 % 4 % | 4 96 100 —102 100 —102 se 04 
40,000 St. James and Pall Mall Electric Light, Ord. . 6 | 143% | 144% 149% 14 — 15 14 — 15 14 on 
90,000 Do, do. йо, 7 % Pref. 90,081 to 40,080 5 1% T | T% Ri— RË 81— 8j 2 . 
150,0001 Do. do, 84% Deb. Stock Red. | 100 8495, | 34% | 84% 98 —100 98 —100 va va 
12,000 | Smithfield Markets Eieotrio Bup у» Ота, ee ee 5 24h 4 96 | 4% 28— B} 23— 88 ә m 
50,000 Do. 4 % Deb. Stock .* .* Btock E 96 4% | 4 96 79 — 88 79 — 83 ee qe 
65,000 South London Electricity Rapply, ‘Ord. е ef .* ef 5 13% 3 k 4 | 4 ч 44 \ — 5 .. + 
100,000 | South Metropolitan Electric Light and Power (Ord. . >» e 1 Nil Nil Nil i S W—.1 22 . 
50, (Late Blackheath and Greenwich 7 % Pret, .. 1 Nil | 7% | 19% 114— 14 Hi— 133 19 +. 
100,000 Dist. E.L.Co.) 44% lst Deb. Stock | 100 44% 44% | 44% | 105 —108 105 —108 4 yes 
80,000 | Urban Electric Supply, Ord. ee ve oe T - T б. | BY 5% | 5% | ~ 5 4- E |: e. . 
B0,000 Do, do. 5 % Cum. Pref. а фә 6 | 5% | 6% | 5% | 5— 5 — b 5 5 
110,000 Westminster Eleotris Supply, Ord, ie T өө T 6 12 * |18 14% 12 — 18 12 — 18 12} 12 
98,151 Do. do. b 96 Cum. Pret, * ee ee se b 5 96 5 % 5 % | 6 — 64 6 — 64 6 oe 
Shares not officially quoted :—Mackay Companies, ord., 89—40. Pref. 73—74. 
* Subject to Founders Shares, t Unless otherwise stated all shares are fully paid. 
_ELECTRIC _ TRAMWAY AND ID RAILWAY TRAFFIC RETURNS. 
| | 
| Fort- | Receipts for | No. Fort- Receipts for | No. А | 
Locality. night the of Total to date. ae Locality. night the of Total to date. | aoe 
ended. fortnight. | wks. m ended, fortnight. wks. , ' 
Ne | : 
| | | | | | | 
£ * | £ | £* | * . £ | £* | £ | £* | » 

Aberdeen May 20 | 2,474 — 21 51 | 66,835 | + 5,417 E 1 Cardiff .. | May 6 | 1,905 85 15 5 | 10,499 + 23 Lay А 
Ww V га jal de. 465 46 52 | 14796 + 860| 8 |.. Carlisle OE ud 369 — 11 20 3,220 "HE. V РР 

Bath .. | " 17 | 1,528 4 385 20 | 11,955 + 973 mA ; Chatham and Dist. „ 18, 1,900 + 62 20 11,964 + 1,806 99 |+ 8 

Birkenhead „ u 1094 — 92 7 | 7377 — 0 185 .. || Colchester .. .| o 27! ИЮ] .. |4 | 8995) .. 18 75 iv 

Blackburn о. usd. uf. qua , б E . || Cork < l » 18 573 |+ 7920 | 8,020 + 427 99 |.. 

Blackpool „ 18 | 1,199 |+ 185, 7 4,985 + 445 S Darlington .. e| o» 90 304. .. 6 | 1,100; „ 1487... 

1 — Fleetw'd „ 20 70 77 20 5,388 + 124 | .. 135 Darwen i T W | | 481 |+] 55 7 | 1,708 |+ 40 4.36 "m 
„ Lytham! „ 18 1601|+ 59 29 5, 110 b gt Dover e e: „ 381 891 [ 710119 | 3,896 |— 6 3 

Bolton e e| gy QL 8,804 + 263 8 | 14,208 + 650 '.. || Dublin ..! £19, 10,691 (+ 915 |.. | 91,885 |+ 1,832 484 + 14 

Bournemouth ..| „ 17 2,119 |+ 164| 7 7,538 с ОРІ. са Dundee „ KORIE QD MET | e dep d 

Bradford | »218| 8,284 1,881 6 | 296,59 — 801 54 East Ham | » 3| 1,606 |+- 208! 1 5,748 968 „ 

Brighton |» 21, L875 1+ 99, 7 | 6,868 | .. | 97 ta Glasgow — .. „ 20 81,475 2,497 503 | 132,995 40,240 784 + З 

Bristol | » 19 9804 |- 29 %% MEC E M Дд Gloucester. 17 607 + ¿54| 1 $6001. > 15 ! 2 
| | | | Halifax e| o» 3| 8,892 + 643| 5 | 7,188 + ¢ 209 353 + 2% 

Huddersfield T. „ 20, 2,600 p 144 7 | АБ += 470... $5 
| Hull „ » % $06 — X, 7 | 15208 +7 18118 |... 

Brit. Elec. Trac. Co | Ilford | 20] 4mi-.M| Т | 8,909 — 157) „„ 
i | Ilkeston PPA ү! 250 — 14 7 1844 —. 156 | 85 .. 

« Airdrie .. May 12 993 |+ 61 19 3,687 | Ф: Ai. a Ipswich | „ 20 "te — 64 7 2.000 — . 200, 103 
Barnsley „ l| j- acl, | ser — 8 . lee of Thanet . f sgj- 2 20 | 6,459 +. %|.. |e 
Barrow  .. » 12 424 |+ 137) „ 3,821 | + 876|. is Kirkcaldy .. „ 17] 448 |+ ]5| .. » А 5j 
Birmingham (City) » 12 (311,850 |+ 6:8) „ 104, 407 | + 6,5922 F co. a » 18 | 1,436 |+ 176 | 20 18,005 + 1,184 8:6 |.. 
Birmingham(Mid.) „„ 12 | ;3,591 + 512| „ | ;38,067 | + 4,7791 .. |.. Leeds . | ^4. 20 | 11,411 |+ 582 8 | 45,639 |+ 1,921 | 894 + 84 
Devonport „ 12 908 — 0 ,, 8,892 — 428 ai tLeicester soil 90. M FE 
Dudley. Sto' rb'ge „ LED LE 161. | SUUS 81. 1. Liverpool „ 18,920,992 |+ 949 | 19 | 192,003 |+ 8,050 | 18 
Gateshead. . „ 12| 1,23 — 20 E 16,607 + 4"8|.. | .. L.C.C. ..| w 6 | 28,604 (+11 5 | 71,016 414,597 | 47] |+ 78 
Gravesend, N’fleet| ,, 1% 429 sl) y 3,.93 | — 399 Lowestoft .. «.} 4, 20 283 |— 77 is uo Ud ue Tos 
Gr'n'k Pt. Glegw | , 12 1,48 | 190 | „ | 16571 | + 1, Mancheste.. . „ 20 | 25,052 1,700 7 89,144 |+ 3,116 | wu En 
Hartlepool |» 12 480 — 61, „ 4625 — 105|.. |.. Newcastle | » 90| 7.068 |— 107 | .. "i MM TTE PM 
Kidderminster .. „ 13 241 — 10, ,, 1,9494 | — 7 $91... tis Newport Д „ 20 | 1,1456 |4 189) 7 4,043 l+ 687 | 144 + 1 
Merthyr |» 12 892 [— 15! ,, 3,5 9 — 13444 Oldham i „ 21 8,096 + 837, 8 | 18,08 |+ 8,404 231 + 
Metropolitan ee » 12 14,084 1+ 2,072 ” 139,011 + 16,898 | e зз Plymouth . 9 oe l ee | sp | T ee ee | ee oe 
Middleton. . » 14 640 |+ 47] ,, 6,487 | + 488... |.. Pontypridd .. . .. „ 20 206 | . 1,258 1 9.7 
Oldham — Ashton. „ 12 | 1,081 — 82 „ 9,98 + 152 Portsmouth..  ..! „ 20| 8¢65/+ 219 7 | 18,188 |- 288 1 
Peterborough „ 12 363 — 49) „ 2,164 | — 156|.. Reading Е 7. 622 |+ 54 | 6 8,600 „ ORT Be 
Poole z » 12 585 н 8 „ 46M |— 167 t Rochdale 2o 2 3H 551 442 | 6 8,488 + 2,61 1546 1079 
Potteries „ 12 8,229 — 68 | « POET 4340]. Salford 4 „ 17| 8,987 1+ 655 7 | 26,869 '— 007.80 |.. 
Rothesay .. „ II[ 198 |+ Xi, 1,072 + 85 Scarborough | eg 30] . Md з: d TE ж 8} |.. 
Sheerness . . » 10 190 |+ 81|, 1.111 + 595 55 Sheffield ; „ 21 | 9,54 |+ 341 | 8 | 38,943 4 672 841 |+ 1} 
Southport | » 12 700 — 22 „ | 4,15, — 161 66 Southampton „ 10 917 ＋ 14| 6 6,94 — 284 166|.. 
South Staffs. .. „ 12 | 1,284 — 83 | i 22,679 | + 088|.. |.. Southend-on-Sea ..  ,, 17 | 682 + 71 7| 2,117|+ 179 11 [ose 
Swansea | s -12| 1,588 | + 564 | " | 9,919 | + 1,054 | .. |.. || Stockport „ 19| 147 + 245 7 | 4088 4 £82 111 
Taunton .. ..| „ 12 101 — 10; ,, |  8800|— 9 Sunderland .. „ 21| 38% — 111, 7, 80604 ,— 156 91 +1 
9 „„ 1 446 — % „ | 3658|— % |. | Tyneside n 17 779 . 100 20 1,143 1+ 1,147 „„ 

eston-s- Mare. ,, 10 192 |+ 53 „, 882; — 127 | : arrington „„ 11 (as 60| 6 | 1,040 + 1! " | 13 
Wolverhampton D. 5m 1 | 702 |* 52 „, 6,717 + 186|.. |.. West Ham „ 18 8,252 41,494 | 7 9.996 |+ 4,627 10 +64 
Worcester. , 12 591 — 4, 5,103 + £93 .. |.. | Wolverhampton „ 17| 150 + 49, 7 | 5119 eo sm, dies 
Wrexham . „ 19' 1864 — 48. „ D LE3,-—'" 155] .. |... | i | ; | 
Yorks. Wool. Dist. „ 12 1,187 „ TN 11,100 ' „ | ,, | | 

0c" =o XE | | 

T 3A , | | Cen. London Rly. | May 20 13,474 217 20 ` 140,886 1+ 990, 6 |... 

Жу Т | | | City & S. Lon. Rly. „ 21 | 5,041 — 447 21 | 60,289 — 8,146 (4 

: | |.» | | lin-Lucan Rly. „ 19 246 — 4 20 | 92,01 * 8B, 3 4 

Burnley .| May 20 | 2,220 + 231. 1 én Tag Ө, N. and City Rly. „ 20 3,012 1,208 | 20 , 81,055 T 3b ‘ 

Burton-on- pE Sy. S168 49.9 . 2,805 | mh TE L’pool Overh'd Rly.| „ 21 8,073 — 226 | 20 | 81,424 — 1,882 6°67 .. 

Bury .. | 14 | 1,860 | e] | 4121| . ép doi MerseysRailway 5 X | 9,207 + 241 | 20 82,078 + 1,893 44 EL 

| | 
| 


i 
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giving the effecte of different air temperatures and degrees of 
exhaustion. The avthor supposed that such conductors enolc sed in 
large glass bulbs, highly exhausted when the conductors were incan- 
descent, would form useful gauges for electric currents. They would 
be perfectly portabla, not easily liable to damage, capable of highly 
accurate and permanent calibration, and, of course, very inexpensive. 
They could be made of exceedingly small indactance and capacity, 
and their values would be independent of periodicity and wave- 
form. Their employment would correspond ia precision and 
sensitiveness to other measurements of electrical resistance. The 
useful range of currents measured by one such conductor might be 
of the order of 1 to 4. 


INSULATING VARNISHES. 


Тнк bulk of a current-carrying coil is largely influenced by the 
readiness with which heat can be dissipated from its free surface, 
a temperature rise of 60° or 70° C. involving sach overheating of 
the insulation, if tbis is made of fibrous material, as to shorten the 
life of the coils. Such fibrous coverings are usually treated with a 
varnish having as its base a hydro-carbon or oleo-resinous substance, 
not only to improve their insulating qualities, but also to exclade 
moisture. The selection of this insulator is of great importance, 
efforts being directed towards finding a varnish which not only 


gives good dielectric strength, but also has good penetrating pro-- 


регез so as to percolate thoroughly into the fibrous material, and 
the best possible emissivity for heat. It may be noted ia this con- 


nection that specially-treated varnighes for heat conduction and: 


radiation may be obtained whose insulating properties have b3en 
"^ impaired by auch treatment. 

e current number of the American Electrician gives particulars 
of investigations made by Mr. J. C. Dolph and Dr. Sharp on 
typical varnishes at present on the market, and, although the names 
of the brands are for obvious reasons suppressed, the results, taken 
together with the typical properties of the varnishes particularised, 
give а valuable starting point for independent research by electrical 
manufacturers in thie country. 

Initial experiments consisted iu covering each of a number of 
similar tin cans with a layer of cloth painted with three coats of 
the varnish to be tested. Steam superheated to 10° O. was then 
pete through each can in turn, the amount of heat given up being 

ediuced from the steam condensed per minute in each can. A 
thermopile set ep at a fixed distance from the can determined the 
relative radiating powers, expressed in degrees of deflection on a 
galvanometer. An uncovered can and a can covered with soot, 


formed the standards of comparison. The results deduced were - 
that varnishes specially treated for heat conduction and radiation 
fulfilled their function in a most marked manner as compared with 


ordinary varnishes, and also that a clear oleo-resinous varnish came 
next to these special mixtures, this beiog also found to have very 
‚ good insulating properties. | ' 

A second series of tests consisted in winding No. 18 double- 
cotton-covered wire into spools approximately 6 iv. long and 3 in. 
external diameter, the wire being first run through the varnish to 
be tested, and passing a current through the spools. Fine wire test 
coils were wound on the гв (inner) layer, at the middle of the 
spool, and on the outside of the spool, in order to determine the 
temperature-gradient along the thickness of the coil by the altera- 
tions of their resistance. The spool showing the greatest 

ient would be the one emitting heat most slowly. To check 
this method the average rise of temperature of the spool was deter- 
mined by its increase in resistance. The current strength was 
varied, at first being insufficient to cause a temperature rise above 
60° O., bat in the fourth experiment carrying the temperatures up 


PERFORBMANOB OF REOIPROCATING Stream ENGINES. 


No. 6 spool.—Black, brushing varnish of a combined oil and 
hydro-oarbon base, treated for heat radiation and conduction. 

No. 7 spool.—Olear, baking, dipping varnish of an oleo-resinous 
variety. | 

No. 8 spool.—Black, air drying and baking, dipping varnish, of 
one of the hydro-carbon group. 

No. 9 spool.—Black, air drying and baking, dipping varnieh of a 
second of the hydro-carbon group. | 

No. 10 sp20l.—U atreated coil of No. 18 double cotton-covered 
copper wire, wound up dry. | 

No. 11 spool.—Gray, brushing, baking varnish of an oleo-resinous 
variety, treated for heat radiation and conduction. 

The dry coil always retained the most hest, its external tem- 
perature in the first experiment being 566° C., in the second 
942* O., in the third 197° O., and in the fourth 188? С. The follow- 
ing table gives the comparative temperature rises in 10 of the 
coils for the four ranges of eurrent:— E. 


Experiment I. | Experiment 1I. | Experiment III. Experiment IV, 


——— 


Ratio. 


Ratio. Ratio, Ratio. 
1 4911 466 444 465 
2 532 545 651 643 
3 437 419 479 456 
4 5¹⁰ 506 530 —522² 
6 313 4 527 530 530 
7 590 5252 568 538 
8 661 514 670 663 
9 ‘654 635 | 688 759 
10 1000 | 1000 19000 1:000 
11 693 653 643 739 


Puncture tests were male on the varnishes used, which gave the 
following results :— 


Spool No. 1 € p . 798 volts per mil. 
Spool No. 2 © € M .. 783 ji 

Spool No. .. s id * 826 ч 

Bpool No. 4 гё, 8 NN .. 708 m 

Spool No. 5 bale ns 895 .. No test made. 
Spool No. E Mig ioi .. 917 volts per mil. 
Spool No. 7 - or ea .. 811 i 

Bpool No. 8 -— i ss — 765 i 

Spool No. ·... ns T *. 890 10 

Spool No. 11 TI T ТҮ TD 83 b 


The results obtained from spool No 11 amply illustrate the 
danger of using a varnish sold as being specially prepared for heat 
radiation and condaction without independent tests both for these 
properties and for dielectric strength. 


THE BEST ECONOMY OF THE PISTON 
STEAM ENGINE AT THE ADVENT 
OF THE STEAM TURBINE. 


, 


TRR progress of economy of steam consumption in the reciprocating 
engine can best be seen by a stady of the following table, compiled 
from а paper read by Prof. James Е. Denton before the Mechanioal 
Section of the International Congress of Arts and Sciences at St. 
Louis in September last : — 


Engine reference letter ж ie ose - 

Bteam pressure used сз 60 to 80 
Vacuum ob'ained - Cir. 27 
Revolutions per minute sis i T bes — 
Number of expansions of steam es ies 955 6 
Cylinder ratio E ess m РО 988 — 
Per oent. loss by cylinder condensation "T E 20 
Per cent. loss by jacket steam consumption — 
Percentage of cylinder volume in clearanoes ix "e 

Water consumption per H.P.-hour ... i | Cir. 19 


! 


—— 


B C D Е F а H 


120 30 120 150 150 130 185 
=. ф = — | 275 | -286 276 |- 273 
12 — 50 — 120 1726 76 
16 | 35 16 26 33 32 29 
— — 4:1 7:1 4:1 297:1; 58:1 
40 0 25 25 22 23 5 92 
80 = 5 8 107 Y 0 
About 4 % | Cir. 2% 17 z 15 4% "raid 
165 | 165 ` 137 | 1345 121 1198 | 1193 


to or above the safe commercial limits. Eleven spools were wound, 
and treated with the following varnisbes :— 

No. 1 spool.— Clear, quick baking, dipping varnish of oil and gum 
base variety. 

No. 2 spool.—Olear, baking, dipping varnish of an oil and gum 
base variety. 

No. 3 spool.— Heat radiating varnisb, brown, dipping, baking, of 
.4 combined cleo-resinous variety, specially treated for heat radiation 
and conduction. 

No. 4 spool.—Black, dipping varnish of ап oil and hydro-carbon 
base variety. 

No. 5 spool.—Black, solid compound of bituminous variety, 
liquefied uoder heat and used only in connection with vacuum 


impregnation apparatus. 


The engines referred to are the following:— | 

(A) The simple condensing type, formerly common in mill- 
practice. 

(B) The Leavitt pump at Lawrence, Mass. Date 1872. Two- 
cylinder compound. No receiver (Wolff system). The high-pressure 
cylinder was in contact with the low during the whole of the latter's 
expansion period. Live steam jackets on both cylinders. Economy 
is due to high expansion ratio, high initial pressure, and re-evapora- 
tion in the cylinders. l | 

(C) Cornish engine. Date 1810. 

(D) Corliss-Pawtucket compound pumping engine with receiver 
between high pressure and low pressure cylinders. Date 1878. This 
type of compound engine supplanted the single-cylinder six- 
expansion engine because of its better steam consumption due to 
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dividing the temperature range between two cylinders. Attempts 
to make triole-expaneion engines on the same lines showed that the 
steam consumption could not be brought below 12:5 Ib. per н P.-hour, 
which was insufficient to justify the increased cost and complication 
of the engine. 

B and Greene compound. Live steam jackets on 
heads or barrels of both cylinders and live steam reheating cylinder 
used. Without the jackets and reheater the steam consumption 
was 2 per cent. greater than that given jn the table. Cylinder con- 
densation was the same in both cases. 

(F) 850- P. Rice & Sargeant ocmpound Oorliss engine. Live 
steam jackets on cylinder heads, Live steam reheater. The steam 
consumption is for a load of 600 нр. 

(G) 250-8.р. Van den Kerchove (Belgian) poppet-valve com- 
pound engine. Steam chest jackets on barrels and head. No re- 
heater. The steam consumption is for 117-kl. p. load. 

(H) 5,400-m.». Westinghouse compound twin low-pressure 
cylinder combined poppet valve and Oorliss valve engine (for the 
New York Edison station). No jackets or rebeaters. The steam con- 
sumption given is per indicated-horse-power-hour. Per brake-horse- 
power it is 12 5. The general facts as regards reciprocating engines 
deduced from the above figures are that the minimum steam con- 
sumption of the compound engine using saturated steam is not 
dependant on any particular cylinder ratio, clearance, or system of 
jackets, but upon the use of an expansion ratio of about-30. Above 
this cylinder condensation loss may outweigh gain due to expan- 
sion. This ratio will give, with any usual cylinder and clearance 
ratio with or without steam jacketing and reheating, a steam con- 
sumption of 12:4 lb. per m.P.-hour, with a possible variation of 
0'8 lb. below or above this figure. | | 

Comparison with the results of steam turbines is difficult, as the 
output of а turbo-generator is measured through a dynamo whose 
efficiency is not given for the range of loading employed in such 
teste as have been made public. A test on a 600-н.р. Westing- 
honse-Paraons turbine, using eatarated steam at 150 lb. pressure and 
& vacuum of 28 in, is alone excepted, and comparative resulte are 


below given at various loads with engines F aud G above, assuming | 


that the тома absorbed in friction in these engines is 3 per cent. 
of the indicated load plus the power shown by friction cards taken 
with the engine unloaded, amounting to 5 per cent. of rated power 
in F and 8 per cent. in G. 


; Steam (lb.) per B. H. p.-hour. 
Per cent. of 


_ full load. VERE A M EDO MEN cM к: чеш Pn egg 
Turbine. Е, G. 
125 13:62 13°78 15:10 
100 13:91 13:44 1415 
15 1443 13 €6 13 99 
41 | 16 05 17:36 1531 
Average 85 14°51 14:56 14°64 


The average efficiency of the three prime movers is hence practi- 
cally equal. 

To investigate the effect of increasing tbe sise of turbine and 
engine respectively, the Elberfeld test of a Parsons turbine at full 
load 1. 500 z.H.P.—is placed against the performance of engine Н 
above. The turbine, with an allowanoe of 5 per cent. for the air- 
pump attached, and 95 per cent. assumed as the maximum generator 
efficiency, gives 1308 lb. per pz P.-hour with saturated steam at 
150 Ib. boiler pressure and a vacuum of 28 in., 4 per cent. gain over the 
600-H.P. turbine. Placing that against 12:5 lb. for 5,400 н.р. with 
185 1b. steam pressure for the reciprocating type, we may again infer 
practical equality between the steam consumption of turbine and 
piston engines of large equal horse-powers. 


TENDERS. 
[Bv a LEGAL Сомтвівотов.)] 


WE have often had occasion to refer to the certain points 
which arise in connection with contracts by tender. Persons 
who desire to have work done for them as cheaply as possible 
not infrequently advertise for tenders ; safe-guarding them- 
selves ав а rule by adding a statement to the effect that they 
“ do not undertake to accept the lowest or any tender." It 
may be of interest to consider some of the legal incidents 
which arise in connection with tenders, 

In the first place, it is to be observed that although the 
party publishing the advertisement (whom, for the purposes 
of this article, we shall call “ the employer ") makes no state- 
ment to the effect that he cannot undertake to accept the 
lowest or any tender, it does not follow that he need accept 
the lowest or any tender, unless a trade custom to that effect 
be proved. [п the case of Spencer v. Harding (L.R. 5, 


C.P. 561), the defendants issued a circular, in which they 
stated that they had been instructed to offer to the whole- 
gale trade for sale by tender the stock-in-trade of E. & Co., 
amounting to £2,053 18s. 1d., which would be sold at 
& discount in one lot, They also stated in the circular the 
day and the hour when the tenders would be received and 
opened at their offices. The plaintiffs made a tender which 
they alleged was the highest. In an action against the 
defendants for not accepting such a tender, it was decided 
that the circular was only an invitation for offers, and that 
there was no implied undertaking by the defendants to 
accept any invitation at all, There may, however, be a 
custom to the effect that the lowest (or highest, as the case 
may be) tender will be accepted. So in Pauling v. Pontifex 
(1 W.R. 64) the plaintiff sent to the defendants’ agent a 
tender for the execution of certain buildings. It was held 
that the judge was right in concluding upon the evidence 
before him that, according to the custom in the trade, the 
plaintiff's being the lowest tender, had been acoepted, 
although their agent had no absolute authority to accept the 


. lowest. 


Contractors who аге anxious to secure a job at all costs 
sometimes adopt the following course. They write to the 
employer saying :—“ We shall do the work for £200 less 
than the amount specified in the lowest tender received by 
The question has arisen whether such a tender ів 
egal. 

In а case tried some years ago, the question came before 
the Court. There a company agreed by their liquidator to 
accept the highest net money tender they should receive 
(other things being equal) from one of two rival purchasers, 
for the royalties accruing in respect of certain collieries. 
One of the parties offered £31,000, while his rival offered 
“such a sum as will exceed by £200 the amount to-day 
offered by my opponent." This was, of course, made without 
reference to the sum offered by the opponent. The offer 
of £31,000 having been accepted, the gentleman who made 
the gecond offer brought an action for specific performance 
on the ground that his was the highest tender. The then 
Master of the Rolls said :—** The plaintiff's offer was illusory. 
It does not answer to the description of the highest money 
tender either in the business or in the legal sense of the words, 
To hold that the plaintiff’s offer answered that description 
would be to encourage trickery and chicanery. It would be 
opening the door to the grossest fraud, not only towards 
purchasers, but towards the vendors also. From this state- 
ment of the law it may be safely inferred that a man who 
offers to do a piece of work for a price lower than that 
demanded by any of his rivals would find bis object 


` defeated. 


Tenders are generally made in writing by the persons 
making tenders, but there is no rule of law which insista 
that they shall be so made. In a case which was heard 
many years ago, а railway contractor met а number of 
persons in order to receive tenders from each of them as to 
the execution of certain work. The specification relating to 
the work was read out, and after this a number of tenders 
were handed in. One tender was signed by а person present, 
but there was no evidence that it was in his handwriting. It 
was held that this document, together with the specification, 
were gufficient to amount to & contract. 

Vexed questions sometimes arise as to the time when the tender 
is deemed to be accepted. Thus, suppose A on January let, 
1906, invites tenders for the installation of a oertain plant; 
B makes a tender in which he undertakes to do the work for 
£1,000. Has A the right to call upon B to fulfil his tender 
at any time? Has B any right to withdraw his tender? 
In the case suggested we must regard B as a person who has 
made an offer. 

The law provides that an offer may be retracted at any 
time before it is accepted. So where the defendant offered 
to purchase a house from the plaintiff, and to give him six 
weeks within which to give a definite answer, it was decided 
that the offer might be retracted at any time before the 
expiration of the period. So it is apprehended that in our 
suppositious case, B might at any time before acceptance 
withdraw histender. What, then, is the date of acceptance ? 
Here we come to one of those nice distinctions which are a 
delight to the legal mind, and a source of dismay to men of 
business, An offer (i. s., for our own present purpose a tender) 


a 
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deemed to be received as soon as it is posted. 
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remains open until the employcr has actually received notice 
of its retractation ; whereas tbe acceptance of an offer is 

In а well- 
known case where the defendant wrote and posted an cffer 
(which naturally indicates that the acceptance may be com- 
municated in the same way) and the plaintiff wrote accept- 
ing it, and posted the acceptance, and in the meantime the 
defendant bad written withdrawing his offer, but the letter 
of withdrawal had not been received by the defendant at 
the time of posting his acceptance, it was held that there 
was a complete contract. The moral of this is that if a 
contractor decides to withdraw his tender, he should not let 
the time slip by, or he may be placed in a very awkward 


position. 
A tender and acceptance may amount to a contract, 
although the acceptance refera to a formal contract to be 


drawn up afterwards. 
tender to do work for the.plaintiff, and the plaintiff's agent 


replied accepting the tender, adding, “ The contract will be 


prepared by and by," it was held that the tender and 
. acceptance formed a complete contract, 


A written contract may be essential. Thus in another 
case certain Poor Law Guardians, with a view to obtaining 
meat for the use of the workhouse, issued an advertisement, 
stating that they would receive tenders for the supply of the 
workhouse with meat for three months, from 30 to 50 stone 
more or less per week, describing the kind of meat; that 
sealed tenders were to be sent to the clerk of the guardians, 
and that all contractors would have to sign a written contract 
after the acceptance of the lender. The defendant wrote to 


the Guardians to say that he proposed to supply the work- 
. house with meat, according to advertisement, for the ensuing 


three months at 6d. per lb. This tender was accepted, and 
the defendant was informed that he was appointed but cher; 
but immediately afterwards he wrote to the Guardians to 
say that he declined the appointment. It was decided that 
as a written contract should have been executed, the accep- 
tance of the tender did not form a binding contract, so as 
to render the defendant liable for refusing to supply the 
workhouse with meat in accordance with this tender. 

When dealing with corporations, contractors will always 
find it prudent to have the terms of their contracts under 
seal. Otherwise if they rely upon mere tender and accep- 
tance, their position may be one of some difficulty. 

It might be mentioned that an acceptance in the following 
form :—'* We accept the tender. The contract will be pre- 
pared by our solicitors” has been held to form a complete 
contract, 

An important question sometimes arises as to the validity 
of ап egreement amongst a number of contractors not to 
tender for a particular picce of work. This course is some- 
times adopted in order to leave the field clear for an inde- 
pendent contractor, who may be under agreement to sbare 
profits with those who have stood ont of the way. The 
principle that an agreement on these lines is not void was 
declared in the case of Jones v. North. There it appeared 
that tenders for the supply of stone were invited by a cor- 
poration. Four neighbouring quarry-owners entered into an 
agreement that they should each supply a certain proportion 
of the stone, and that the plaintiffs should make the lowest 
tender to the corporation. The plaintiffs entered into con- 
tracts with other quarry-owners to purchase the proportion 
of stone agreed upon from each. Notwithstanding the agree- 
ment, one of the quarry-owners sent in a tender which was 
accepted by the corporation. The other owners, who had 
been parties to the agreement, thereupon applied to the 
Court for an injunction to restrain the supply of stone to 
the corporation by the defendants, It was held, over-ruling 
an objection by the defendants, that the agreement was 
not void either as against public policy or on any other 
ground. 

Ап agreement not to tender in competition appears to 
extend to work other than that which may be within the 
immediate contemplation of the parties at the time of the 
Contract. So, in another саве, A and B agreed not to tender 
10 competition with each other for gastar. In answer to an 
advertisement, and acting upon his agreement with D, A 
sent in a merely nominal tender, with the result that B got 
the contract. Later, fresh advertisements were issued, und 
a tender by B was rejected, whereupon A, without communi- 
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cating with B, sent in a tender on hie own account. It was 
decided that the agreement between them was still pending, 
and that A was liable for the breach of it. | 


THE REAL EFFICIENCY OF STEAM 
BOILERS. 


By W. H. BOOTH. 


IN calculating the efficiency of a steam boiler the customary 
method is to find the ratio between the number of thermal 
uuits contained in the steam produced by the boiler and 
the calorific capacity of the fuel burned to produce that 
result. 

The calorific capacity of а fuel is usually stated as the 
number of thermal units that it will produce when burned, 
and it is assumed that if there is hydrogen in the fuel the 
water prodaced by this hydrogen shall be assumed to be 
finally measured as water, and not as steam, at the initial 
temperature of the atmosphere to which the products of com- 
bustion are supposed returned. Theoretically this is correct 
enough — indeed, considering that the hydrogen in the coal 
is in solid form, whatever the chemical composition of such 
solid may be, it would appear to be fully as correct to base 
the calculation on the supposed return of the products of 
combustion to the state of a solid. However, assuming the 
ordinary practice, it seems svarcely correct that a boiler 
should be debited with all the thermal units produced by the 
hydrogen when it is impossible that the water produced shall 
be reduced to the liquid form. Occasionally in flue feed heaters 
or economisers, the water, or some of it, 18 condensed on the 
colder lower ends of the water pipes, and combining with 
the products of the combustion of the sulphurous parts of 
the fuel, produces very rapid and serious destructive corrosion 
of the external parts of these pipes, о that in practice good 
maintenance involves as a sine quá non that the water shall 
not be asked to give up fts latent heat, and it is found not to 
do so unless the surfaces with which it comes in contact, fall 
below about 100? F. The true calorific capacity of a 
b:tamincus or hydrogenous fuel ought therefore to be cal- 
culated on the basis of 52,290 B. TH. U. per Ib. of hydrogen, 
in place of the customary 62,100 B. TH. v. 

Since no boiler works below 100? F., this correction from : 
customary methods ought properly to be made in the calorific 
value of a fuel, but it should be stated, of course, in any 
test figures, since the use of the ir correct figure ів so firmly 
established, acd the rewer figure is just the sort of thing 
that the company promoter's expert would be likely to fasten 
upon to embellish his results, much as he now will sometimes 


innocently state the calorific capacity «f fuel in B.TH.U. 


without troubling to mention that һе means per kilogram, 
or tice versá, if the other way round better suits the desired 
end. 
Bat even the above method of stating fuel capacity is not 
right, and it tells against the high pressure as compared with 
the low-pressure boiler, which is so much cooler, and is there- 
fore better able to absorb lower temperature heat. 

It is an obvious impossibility for а steam boiler producing 
steam at a temperature of 290? F. to reduce the temperature 
of the waste gases below 290? F. It would require an 
infinite area of heat-absorbing surface to effect even thir 
result, but it can at least be stated that the temperature of 
the boiler itself is the minimum to which furnace gases can 
be reduced by the boiler unaided by a lower stage of feed 
heating in а separate vessel. Seeing, then, that a boiler 
cannot absorb the heat below 290° F. in the supposititions 
case, is it reasonable to base the efficiency coefficient of a 
boiler upon the amount of heat supplied to it at any 
temperature ? It would appear to be more correct in every 
way to debit the boiler with all the heat supplied to it 
above its own temperature, which is, of course, that of the- 
saturated steam within it. 

Thus, let it be assumed that a fuel consists of pure carbon 
giving 14,647 B. TH. uv. per lb., what is the efficiency of a 
steam boiler which products per pound of fuel, only 10 lb. 
of ьбзаш at 174 lb. absolute pressure from feed water fully 


* 
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heated to 870? F., which is the boiler temperature? The 
steam contains 8,521 B TH. vu of latent heat, and the customary 
effisiency of th: boiler would be 12,50; = 58:1 per cent. 
The furnace products weigh, we will say, 22 lbs. 
p?r pound of fuel, and the boiler temperature is 370°, while 
the external atmospheric temperatute is 40? F. Then the 
furnaoe gas is carrying away, or, rather, must carry away not 
lesa than 830? of temperature, and its specific heat is 0:24. 
Then 22 x 0:24 = 880 = 1,722 B. TH U. The maximum 
available calorific capacity of the fuel is therefore only 
14,647 — 1,722 = 12,925 unite, and the actual efficiency 
of the boiler is Ps = 66 per cent. nearly, or 8 per cent. 
more than shown b; ordinary methods. However large the 
boiler it could not possibly have absorbed more than 12,925 
‘anita, The possible performance is, in fact, only а full 88 
per cent. of the fael capacity, and as no boiler is likely to 


‘reject gases at less than 100? above its own temperature, the 


practical efficiencies are much less than present crade 
methods would indicate. 

As an example, let the above number of units, 1,722, be 
subtracted from Shireoaks coal which has recently been 
stated to possess 11,886 7 B TH. U., and to be associated with 
an efficiency of over 84 per cent. We have 11,8867 — 
1,722 = 10,164 as the maximum heat available. Now if 
11,886 7 units show 84 per cent. effic ency, the boiler must 
have absorbed 9.985 B. TH. uU. Bat 9,985 ~ 10,164 = 
true efficiency of boiler = 98 2 рег ceat.- This figure shows 
how very easy it would be to obtain a real efficiency of heat 
absorption of over 100 per cent. by making an error in the 
value of the fuel. It also shows how very serious may be 
the effect of ехсезв of air in high-p-essure boilers, for an 
excess of air raises the number of heat units which lie below 
the datum lioe of possible heat absorption, not to 
name that of practicable heat absorption. It is 
much to be desired that boiler efficiencies should 
be based on the correct available beat value of the 
fuel, that is, on the heat su,plied above boiler temperature. 
It may be argued that this b.ings the furnace into the 
account. So it does, but it also serves to draw attention to the 
harm done by inefficient. combustio1 and excess of air, and 
if furnaces and boilers are to be r&ted as one, it would tend 
to better furnace practice. Boiler efficiencies would all 
appear higher than they do now, but some of the present 
high efficiencies claimed would not bear investigation. 


. THE PRESENT POSITION OF THE GAS 
ENGINE. 


{Ву HORACE ALLEN, 


THE direct application of fuel in a gaseous form for the 


generation of power by means of the internal combustion 
method has so steadily advanced, more erpesially during 
recent years, that it is no longer necessary to discues 
possibilities of economy or the reliability of this class of 
plant for continuous running and varying lad requirement“. 
However, there area number of important details of con- 
straction, previously considered us disadvantages, which 
experience in this and other countries has proved to b: the 
necessary result of circumstances and conditions not fully 
understood in the initial stages. | 

The present position of the internal combustion engine is, 
in my opinion, due to the satisfactory combination of 
(1) a water-cooled cylinder, in which (2) a piston of 
considerable length is fitted, having at the end nearest the 
combustion chamber from four to seven plain piston rings, and 


the remaining portion of the trunk being a close fit to the 


cylinder (the plain sleeve portion of the piston has con- 
siderable effect in preventing loss of compression and leakage 
of exploded Char:e when the speed has become normal. 
Even this type of piston, though perfectly satisfactory at 
the normal speed, will allow of leakage at slow speed) ; and 
(3) valves of the mushroom type fitting on coned seats. 
Departures from this type of eugine, though sometimes 
neces:ary to suit the circumstances of the individual appli- 
cation, have generally involved more or less serious dis- 
advantages and complicat:on. | m 


The combination outlined has been fully proved to be 
satisfactory for the whole range of classes of fu: gas avail- 
able for power purposes, varying from natural gas of 
700 B.TH.U. per cubic ft. down to the poorer class of gas 
having but little more than 100 B.TH U., and also vaporised 
benzine with it& maximum initial explosive pressure of over 
500 lb. per sq. in., while the practical working cylinder 
diameter may vary from 3 or 4 in. up to 51 or possibly more 
inches, in units ranging from 8 to 8,000 H.P. or more. 

Another important point in regard to the range of 
thermal value of the fuel gas available, is that the efficiency, 
with any class of gas, depends more on the design of the 
gas engine than upon the thermal quality of the gas 
employed. | 

Numerous instances can now bə quoted as to the 
reliability of the gas engine, and its suitability for all 
purposes of electricity supply. It can be applied to the 
running of alternators in parallel, by a modification of the 
design of the engine from the single cylinder Otto cycle 


engine to a combination of cylinders, either side by side or 
in tandem, on: or more cylinders doubl--acting, or a number 


of vertical cylinders, coupled to a single cra" kshaft, the 
high-class manufacturer now being in a position to design a 
suitable type of engine to comply with all the requirements 
of the electrical engineer. 

One especial point to be provid-d for is that whatever 
class of gas is used, it must be delivered to the engine free 
from tarry matter, dust, or fine fume, as otherwise provision 
must be made for the cleaning of the combustion chamber, 
valves and passages at more or less frequeat intervals, 
according to the rate of accamulation arising from in- 
efficiency of the gas cleansing apparatus. 

From an excellent paper by Mr. Max Rotter on ** Modern 
Large Gas Eugines, I have condensed some of the considera- 
tions to be „Кеп into account in selecting gas engines for 
central and other station work. That the gas engine is not во 
elastic in regard to variation in load factor as tbe steam 
engine and electric generator is now a matter of general 
knowledge, but this only necessitates в study of the working 
conditions aud the provision of a unit, or units, of & rated 
capacity which will be capable of sccuriog the highest 
economy under the special conditions of the installation in 
regard to normal, over and under load conditions of working ; 
the highest economy in the gas engine being obtained at the 
maximum load, instead of at a load con-iderably below the 
maximum, as is the case with the steam engine, it is 
necessary in the gas engine to give its normal capacity as 
some 15 or 20 per cent. below the maximum, to allow of its 
coping with a higher load without causing trouble through 
stopping. 

The first consideration to be taken into account is the 
maximum load which the installation may st any time be 
called upon to develop, then the units must be so selected as 
to enable the highest conditions of economy to be obtuined 
by the fewest possible number of machines; with gas engines, 
when the maximum load does not exceed 50 per cent. of the 
average, the aggregate rated power should be equal to abont 
30 per cent. ubove the average load, coupled to generators 
whose aggregate rated power would be equal to the average 
load. 

Without taking into consideration boilers and gas pro- 
ducers, the approximate comparative ther:«i efficiency of the 
steam and gas engines alone, based on effvctive power (the 
steam engine being compound condensing at 14) lb. of 
steam per rated I. U. P. per hour, at 150 ib. pressure), is ав 
follows :— 

Generator load, 150 per cent.; steam engine load, 150 per cent.; 
thermal efficiercy, 13 per cent. 

Generator load, 150 per cent.; gas engine load, 115 per cent.; 
thermal efficiency, 29 per cent. - 

Generator load, 100 per cent. ; steam engine loai; 100 per cent. ; 
thermal efficiency, 134 per cent. 

G nerator load, 100 per cent.; gas engine load, 77 per ceat.; 
thermal efficiency, 244 per cent. 

Generator load, 75 per cent.; steam engine load, 75 per oent.; 
thermal efficiency, 124 per cent. 

Gsnerator load, 75 per cent.; gas engine load, 53 per cent.; 
thermal efficiency, 21 per cent. 

Generator load, 50 per cent.; steam engine load, 50 per oent.; 
thermal efficiency, 10 per cent. 

G:nerator load, 50 per cent.; gas engine l. ad, 38 per cent.; 
thermal «ffi :iency, 16 р :т cent. 2E 
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As will be noted, the advantage «f the gas engine over the 
steam engine ie greatest at the maximum load of the unit, 
namely, about 2} to 1, and decreases to about 1:6 to 1 at 
half load. 

Making due allowances for the higher efficiency of the gas 


producer over the boiler, losses due to condensation in the 


steam lice over the reduction of temperature in the gas line, 
&c., as well as the advantage attained by feed water. heaters, 


the efficiencies «f the complete plants would be reduced to. 


the following proportions of those of the engines alone : — 
Steam plant 65 per cent. 
Gas plant 70 per cent. 


And the ccnsumption of coal would be, when the gene - 


rator was developing the stated percentages of its rated 
capacity— 2 

.150 per cent.— Coal coneumption of steam plant 2} times that of 
gas. 

100 per cent.—Coal consumption of steam plant 1:95 times that 


of gas. 
75 per oen“.— Coal consumption of steam plant 1$ times that of 


50 per cent.— Coal consump'i.n of steam plant 1:2 times that of 
gas. 


Other interesting comparisons as to capital cost, working 
costs, &c., are given by Mr. Rotter, but space will not 


permit of my including them, though if the above figures 
are taken as a basis when selecting a gas power unit, some of 
the mistakes made by cor sulting engineers in the past; such ав 


putting down too smell units, and so necessitating excessive 


floor space, will be avoided in the future. 


THE CANADIAN REPORT UPON 
THE ELECTRO-METALLURGY OF IRON 
AND STEEL. 


On page 1017 of our issue for December 23rd last we gave 
a brief abstract of the more salient features of the above 
repert. The report itself is the outcome of instructions 
given by the Hon. Clifferd Sifton, Canadian Minister of the 
[nt erior, to Dr. Eugene Haanel, Superintendent of Mines, in 
the same Department at O.tawa. Dr. Haanel was com- 
missioned to procecd to Europe for the purpose of investi- 
gating ard reporting upon the different electro-thermic 
prcceeses employed in the smelting of iron ores and the 
making of the different classes of ateel, now in operation or 
in process of development, in Italy, France, and Sweden." 
With Dr. Haanel were associated Mr. C. E. Brown, E.E, 
assistant works engineer of the Canadian Electric Co., Peter- 
borough, Ontario, as electrical engineer, a pho'ographer and 
draughtsman, and a secretary; while he was instructed on 
arrival in England to engage the services of an iron and 
steel expert, who shonld report upon metallurgical details, 
and should examine the qualities of the iron and steel pro- 
duced by the different electro-thermic processes studied. 
Mr. F. W. Harbord, A. R. S. M, F. I. C., consulting metal- 
lurgist and analytical chemist to Бе Indian Government, of 
Cooper's Hill, was selected to fill the latter post. As pre- 
sented to the Government, the report is dated August let, 
1904, and is a portly volume of 223 pages of text, 
accompani 
and 29 diagrams, many of which are scale 
drawings of the furnaces employed. The letterpress 
includes Dr. Haanel's covering report, Mr. Brown’s 
electrical report, Mr. Harbord's metallurgical report, a 
special report on the Marcus Ruthenburg process for the 
electric smelting of magnetite drawn up by Mr. Higman, 
Government electrician ; Mr. Locke, metallurgist ; and Dr. 
Haanel, and signed by the latter ; together with un appendix 
comprising two papers by M. Henri Harmet on the electro- 
metallurgy of iron, one on the elcctrical manufacture of 
steel by M. Gustave Gin, one on an electro-thermic process 
for the rcdaction of iron ores by Capt. Ernesto Stassano, 
and the report of a lecture on the treatment of coprer ores 
by the electric furnace (Keller process) by M. Ch. Vattier— 
these last being translated from French or Italian. 

In his genera! report Dr. Haanel reproduces the con- 
clusions arrived + by Mr. Harbord, which we printed almost 


by 24 photozrapbic plates of apparatus, 


verbatim on the previous occasion. Не adopts them with- 
out demur so far as the production of steel is concerned ; 
but with reference to the prodüction of pig, Dr. Haanel 


makes the point that the results obtained at Livet in Franoe, 


ou which Mr. Harbord based his opinions, were the results of 
experiments carried out in‘ furnaces not specially designed 
for the purpose. In the improved Keller furnace, the 
greater height of the charge enables а better use to be made 
of the heat and reducing power of the gases, во that а better 
figure than the one obtained should result. He also 
observes that the modern blast furnace, and the methods of 
working it, are the outcome of a hundred years’ experience ; 
whilst, ав a matter of fact, no plant yet exists in which 
pig is manufactured as a commercial operation by elee- 
trical methods. At Chats Falls, in Canada, Dr. Haanel 
is informed water power can be atilised which will 
develop 1 E H.P.-year at tke rate of $1.50; and “there are 
probably many water-powers favourably situated as regards 
good bodies of ore in the provinces of Ontario and Quebec, 
which can be developed as cheaply.” ‘When such power is 
owned by the company intending to use it for electric 
smelting, and peat coke or briquetted charcoal, made from 
mil! refase, which would probably not cost more than $4 per 
ton, is employed for redaction, the cost of two of the heaviest 
items entering into the cost of prcducing pig by the electrie 
furnace is reduced to one-half" Dr. Haanel brings his 
report to a conclusion with the words: ** When it is con- 
sidered that the electric process is applicable also to the 
smelting of ores, such as copper, &c., and that the furnaces 
are of simple construction, the temperature available 
1,000? C. above that of the blast furnace, and the regula- 
tion of the heat supply under perfect control, it is reasonab:e 
to expect that the near future will witness great strides in 
the application of electric energy to the extraction of metal 
from its ores, and that fam liarity with handling large cur- 
rents, and experience gained in electric smelting will result 
in solving the difficulties encountered in the smelting of ores, 
which up to the present time have proved refractory to all 
economical processes known." 


ELECTRICAL DETAILS. 


Mr. Brown's report is largely taken up with details as. to 
the type of measuring instrument employed, in checkiog the 
operation of the different furnaces in which tests were made 
of the reduction of ore or of the manufacture of steel from 
scrap. His results may, perhaps, be best summarised by 
reproducing two tables from the end of his report. These 
are given in British units, but on tons of 2,000 lb., the cost 
of the electrical energy being taken at $10 per horse-power- 
year. | 


Pra-InRow. 
| | Keller process. 
— Heroult's l M M 

| process. : 

: ' First run. Second run. 
—M ³ðĩA ( — — = | — — 
Total kilowatt-hours .. . 8,280 83,702 10,840 
Total horse-power-years "| 0:60 5 1 
Total output cf pig-iron, lb. 2,190 21,700 14,700 
Kilowatt-hours per ton — 8,0t0 8,110 1,475 
Horse-power-year per ton Q47 — 0475 0:226 
Cost of electric energy per ton $4:70 $175 | 32.96 

STEEL. ; 


| 
 Kjellin's ргосевв. | Hérou t's process. 


— 2 


| : | . Keller's 
сутш Сһатке ~ , Charge 
Charge | Charge | s Charge | (60 2060986 
5, 517 (dead б (struc. | 
| | soft). (tool) | tural). | 
S eee oS = 7777... RO Peet aCe a 
Total xw.-hours - | 857 994 1,410 2,5:0 1.680 | 1,895 
Total H.P.-years T | 0:181 | 0 162 0˙2.6 0:895 0 257 0'208 
Output of ingot, lb. . 23,966 ,2,100 820 5,150 5,150 ; zi 
kw.-hours per ton. | 757 947 ‘1,000 1,000 | €58 7 
H P-years per ton 0'116 0:145 0 153 0153. 010 0:112 
Cost of energy per ton | $1.16 $1.46 $1.53 $1.58 | «1.00 | 3112 


Pig-iron.— With reference to the great discrepancies 
between the figures relating to the two runs in the K: ller 
furnaces, it should be remarked that in the firat case current 
was shut off for some time during the insertion cf a recording 
wattmeter in the circuit. The molten iron in the crucible 
was thus chilled, and could not be heated again sufficiently 


876 7 


THE ELECTRICAL REVIEW. 


[VoL 56. No. 1,425, May 26, 1905. 


to cast; and M. Keller was dissatisfied with the behaviour 
of the furnace. Apart from this, the smaller consumption 
of energy in the second run must be ascribed to the con- 
diticns of operation rather than to any material difference in 
design or construction of the furnace. The power factor in 
the first run (0:737) was fairly low, and that in the secord 
(0:564) extremely so. This is mainly due to the iron casing 
round each shaft of the furnace being highly magnetired, 
and giving а very high reactance to the circuit. If a new 
plant were to be erected, the casing would be omitted 
entirely, or, at least, between the shafts ; and there seems no 
inherent reason why a reasonably high power factor should 
not be obtained by careful attention to all details in the 

design. 
7 (Steel.—Of the two runs with the Kjellin process in- 
cluded in the table, the second should be regarded as a 
purely experimental one; but the first represents the pre- 
tion of the standard commercial prcduct of the furnace. 
The chief electrical disadvantage of the Kjellin process is the 
very low power factor (that for the firet charge being 0:672 
over the whole six hours of the run, or 0:635 for the 2 5 
hours of full load current). This is due to the very high 
self-induction of the secondary caused by its wide separation 
from the primary by the interposition of the furnace wall 
and ventilating space, and also to its low resistance. On the 
other hand, the Kjellin process takes current directly at a 
voltege (3,000, or 5,000 to 6,000, if necessary, which is 
suitable for generation and transmission over moderate 
distances. 
| (To be concluded.) 


NEW PATENTS APPLIED FOR. 


ed for this Journal by W. P. Тномрвои & Co., Dlectrical Patent 
" ta, a High Holborn, on, W.C., and at Liverpool, to whom all 
, inquiries should be addressed. 


9,649. Improved electric railway signalling system." P. R. J. WILLIS. 
(J. D. Gordon, United States.) May 8th. 

9.652. An improved device for automatically delivering bills of meters such 
ав gas meters, electrio meters, water meters, and the like." R. W. GALLAGHER, 
May 8th. (Complete.) | 

9,655. “Improvements in dynamo construction." H, LEITNER and R, N. 
Lucas. May 8th. 

9,657. ‘* Improve ments in and relating to electric accumulators.” P. A. боох. 


(Date applied for under Patents Act, 1901, May 9th, 1904, being date of 


application in France.) May 8th. (Complete.) 

9,676. “Improved electric worm reducing gear and automatic brake con- 
nected therewith.” R.G. Harman. May 8.h. 

dors “А new or improved connector for electrical conductors.” E. W. HILL. 
May Bth. 

NE 8 % Improvements in electrical cables.“ Н. Epmunps and P. Dawson, 
ay Sth. 

9,702. "Improved field telephone and telegraph spparatus." P. J. Kenxy,. 
(E. Molyneux, India.) May sth. (Complete.) 

9,708. "Improved prccess for the electro-deposition of iron." S. COWPER- 
Cortes. Mey 8th. 

9,789. "Improvements in apparatus for controlling the supply of energy from 
nr ek re ешге generators to alternating-current motors." A. Р, Woop. 
May e j 

9,746. “ Ап attachable and detachable light reflecting and diffusing device for 
electric and other lamps.“ С. HmDLE. May 9th. 

9,788. *'Ix proved constructicn of electric aro lamp” H. Diamant and A. 
CuigsA. May 9th. 


9,794. ‘‘ Improved apparatus for „ооа сарх regulating. the potential in - 


electric circuits." J. KLOPPENSTEIN. May 9th. 

9,797. ‘* Improvement in tbe method of electrically exploding the charges in 
the cylinders of exp'osion engines." H. Coxporr. May 9th. 

9,815. Improvements in арџгііапсев for use in connection with the electric 
ши. systems for internal combustion engines." С. T. B. SAN GS TER. 

ay А 


9,887. Improvements in apparatus for compounding synchronous alter- 
pating-current machines." Bruce Рььвікѕ & Co., Lrp., and J. L. La Corr. 
May 10th. (Complete.) 


9,888. ‘Improvements in multiple unit controlling apparatus for electrically 
pre trains and the like.” BRUCE FEEBLES & Co., LTD, and J. L. LA 
‘Coun. May 10th. 


9,865. ‘* Improvements in electric cables or conductors.” A. Berlin. (Date 
applied for under Patents Act, 1901, May 10th, 1904, being date of application in 
Sweden.) May 10th. (Complete.) 

9,284. “Improvements in main distributors for telephone exchanges." F. W. 
HowoRTH. (Fhe Deutsche Telephonwerke R. S.ock & Co., G.m.b.H., Germany ) 
May 10th. (Complete.) 

9.887. Improvements ín and relating to the electrical driving of printing 
presses, calerder rolls, and tbe like.“ TBE BritieH THoxsoN-Hovusrom Co., 
Lro., and G. M. Brown. May 10th. 


i ends “ Magt eto electric igniter for exp:osicn motors.“ L. Koorz. May 


9,92. “Improvements in apparatus fcr regulating electric repulsion motors 
and similar purposes." E. FREUND. May llth. 

9,808. Improve ments in connectors for electrical conductors.” TRE 
BRITISH Тномѕох-Носзтох Co., LTD. (The General Electric Co., United States.) 
May llth. 

9,940. Improve ments in the rcgulati: n of electric circuits subject to rapidly 
fluctuating loads.“ W. AnMISTEAD and M. J. E. Titney. May lith. 

9.949. An improved telegraph key or ta] per.“ J.L.Appison, Maylith. 

9.966. Improve ments relating to electric group time-ſuses.“ Н. H. LAKE. 


(The Firm Fabrik Elektrischer Zünder G m.b.H., Germany.) May lith. 
(Complete.) 


9,578. ‘Improvements in electric controlling apparatus.” Тнк Вагтізн 
MC OMRON- HOUSTON Co., LT». (The General Electric Co., United States.) 
ay * 


9,974. “Improvements relating to oil gas, vapour, steam, compressed air and 
hydraulic motors for steamships, electricity works and road veb ‘oles and general 
work." G. SELLERS and W. SMITH. May 12th. 

9,901. ‘ Improvements in electric switches." THe ELECTRIC Ianit10x Co., 
Гтр., and F. H. Hatt. May 12th. (Complete) 

9,998. “A saroi cost for the live- rail of electric traction railways.” А 
Swanson. May 13th. 

10,016. Improvements in electric meters." THe British THomson-Hovs- 
TON Co., Ltp. (The General Electrio Co., United States.) May 12th. 

10,017. ''Improvemente relating to the control of electric motors.” THE 
British THomson-Hovuston Co., Lip. (The General Electric Co., United 
States.) May Irth. | 


10,047. “Improvements in electric cables." W. 8. Smita and W. P. 
GRANVILLE, May 12th. (Complete.) 

10,067. “ rovements іп and relating to the treatment of patients b 
statio, galvanic or like electrical currents.” G. J. Macauna. May 18. 
(Complete.) 

10,065. ч 8 in the ventilating arrangements of dynamo-eleotric 
enerators and motors.” Siemens Bros. & Co., Lrp. (Mesars. Siemens- 

hukertwerke, G. m. b. H, Germany.) May 13th. (Complete.) 

10,097. ''Improvements in receivers for electric waves," J. C. SCHAFER 
(Date applied for under Patents Act, 1901, May 18th, 1904, being date of appli- 
cation in Germany.) May 13th. (Complete.) 

10,100. “Improvements relating to overhead current collectors for electrio 
railways and tramways.” P. PLATTE. (Date applied for under Patents Act, 
1901, May 14th, 1904, being date of application in Germany.) May 18th. 
(Complete.) . | 

10,111, “Improvements in, and relating to, electric conductors." 8. BERGER, 
(Date applied for onder Patents Aot, 1901, May 1400, 1904, being date of 
application in Germany.) May 18th. (Complete.) 

10,112. Improved insulating base for eleo'ric switches, plugs, pushes and 
the like.” THE GENERAL Contracts Co., LTD., and J. G. SALAMON, May 18th. 


10,118. ‘Improvements in improved system of electric train hting. 
Н. LEITNER and R. N. Lucas. May 18th. ii s 

10,119. Improvements in electric insulating materials." W. KENNEDY- 
Lavre Dicxsox. May 18tb. 

10,130. “ ар отешеша in or relating to the electro-plating of metals,’ 
J. ScHIELE. ay 18th. (Complete.) 


The Magnetic Properties of Cast-Iron.—An article 
has recently appeared in a German paper, in which H. Nathusias 
has described his researches upon the above-mentioned subj ot. 
The magnetic properties of cast-iron which are technically important 
are induction, permeability, hysteresis loss, remanence, and coercive 
force. The autkor's preliminary experiments with samples of cast- 
iron of different composition showed that the presence of manganese 
in the metal increases the hysteresis loss, and that, as is already 
known to be the ca e with steel and wrought-iron, increasing pro- 
portions of carbon, erpacially of combined carbon, have а very bad 
effect. There is also a relationship between the hysteresis loss and 
the amount of silicon in the iron Hence, in order to ob‘ain a good 
magnetic cast-iron, the materials of the melt must be so arranged 
that the quantity of sulphur and of phosphorae shall be normal, 
that of manganese as small as possible, that of silicon аз large as 
possible, that of total carbon as small as раа and that ої com- 
bined carbon reduced to the minimum. order to avoid porosity, 
the metal should be blown with a powerful wind pressure, and 
poured very hot. The electrical resistance of cast-iron is from 0'9 
to 1:9 ohm per metre aud per sq. millimetre; and, therefore, it 
should be used for those portions of dynamos in which losses due 
to Foucault currents are conspicuous. The specifio resistivity of 
cast-iron is the greater the more foreign elements are present in the 
metal, and the larger the proportion of it they form. The author 
considers that cast-iron might be employed in place of cast-steel 
for electro-technical purposes, on account of its higher resistivity, 
greater fusibility, and lower cost. In his original article he quotes 
numerous analyses and corresponding magnetic measurements, and 
with the aid of photo-micrographs discusses the influsnce of the 
different foreign substances present in the metal.— Stahl und Eisen, 
1905, xxv , 99, 164 and 390. 


The Kjellin Steel Process.—Von Eagelhardt bas 
published in Stahl und Eisen an examination of the Kjellin process 
for the electrical manufacture of steel, When cold pig is charged 
into the farnace, he finds the consumption of energy to be 802 and 
770 xw.-hours per metric ton, but if the pig is first melted, the con- 
sumption falls to 643 x w.-hours. When ore is reduced, the operation 
takes 50 per cent. more time, and the energy required is about 
966 kw -bours per ton. It is believed, however, that by the use of 
large (736 xw.) farnaces the consumption of energy might be 
brought down to 590 or 490 xw.- hours per metric ton. e thermal 
є зіепсу of small furnaces is 50 or 60 per cent.; that of large 
furnaces over 80 per cent. when the charge is oold, and 52 per cent. 
when it is bot. An alternating current of 5,000 volte is employed. 
The loss i$ about 2 per cent. [of the metal? ). while access of air 
causes 0°45 per cent of the carbon to be wasted. At Gysinge, steel 
is made flom pig containing up to 2 per cent. of carbon. The 
author calculates that in the ordinary process of making crucible 
steel the cost for crucibles and fual is from 20 to 40 marks per top, 
whereas the „ expenses in the Kjellin process are only 
17:75 to 21°87 marka. He also represents the cost per ton of making 
steel ia the basic Siem : n:-Martin farnace to be 75 to 80 marks, that 
in tbe acid furnace 85 to 88 marks; while in a 736-xw. Kjellin 
furnace taking charge of 3,740 kilos, and giving an output of 
2,000 kilos, the cost per ton should be 71:49 marks if the pig is fed 
in cold, or 68:08 marka if it is introduced in the molten state. In 
the original communication many details are given respecting the 
management of the plant, the constitution of the charges employed, 
and the properties of the finished metal, the phosphorus question 
being also discassed at length. | 
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LIGHTNING. 


Tars period of the year is generally associated with the 
beginning of summer, the time not only of the swallower, 
but also of thunder and lightning, the destructive effects of 
which have this week been again demonstrated. The Report 
of the Lightning Research Committee, jast published, is thus 
very opportune. The Report referred to* is an interesting 
and entertainmg docament, and is prefaced by a uote from 
the pen of Sir Oliver Lodge, who is, perhaps, the greatest 
authority we have on the nature and effecta of lightning 
flash. Sir Oliver reminds us that, since the code of rules 
for the erection of lightning conductors was issned in 1882 
by the Lightning Rod Conference, there has been & con- 
siderable increase in knowledge of the subject. At that 
time the effect of self-induction was completely ignored, 
‘and electricity was treated as if it had no inertia, and 
would always take the easiest path from the clouds to earth. 


Lightning rod experts worked upon the assumption that 


they had to deal simply with а quantity of electricity, 
whereas to-day it is reccgnised that not only is it quantity 
that has to be discharged, but electrical energy. 

It is pointed ont that a sudden dissipation of energy is 
necessarily violent, and that, just ав no one in his senses would 


attempt to stop suddenly a fly-wheel or a railway train, во it 


is scientifically incorrect to attempt to protect a building from 
lightning by providing a conductor of perfect conductivity. 
Sach a condactor, if struck, would deal with the energy in 


во rapid and sudden a manrer that the equivalent of an 


explosion would be the result. It is advisable, therefore, 
that lightning condactors should have a moderately high 
resistance во as to dissipate the energy slowly, quietly, and, 
consequently, safely. Even- when this is done, the discharge 
is ia the nature of a rusb, and it is essential, therefore, that 
the path provided should be as straight as possible, or the 
lightning flash will tend to leave the conductor and make a 
path of ite own. 

Sir Oliver Lodge proceeds to say that the only way to 
protect a building absolutely is to enclose it entirely in 
metal—a statement somewhat at variance with the 
* moderately high resistance’ theory—but, failing this, 
* an invisible cage or framework of iron wires, descending 
vertically down its salient features, suffices for all practical 
purposes,” 

The effect of “ points” and of rain in dissipating an elec- 
trical charge has been long recognised, but we are reminded 
that when the energy is stored between cloud and cloud 
instead of between cloud and earth, “ pointe" on a building 
are wholly inoperative, If flash takes place between one 
cloud and another, the loWer cloud is liable to overflow, and 
a violent discharge take place to earth, notwithstanding the 
provision of points in the neighbourhood. Sach unprepared- 
for sudden flashes, in air previously unstrained, have been 


* Report of Lightning Research Committee. Royal Institation 
of British Architects, la, D 
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called B sparke, which occur as the secondary result of A 
sparks between two electrified clouds or other bodies. | 

This is one of the points of novelty in the present report. 

The other, as previously mentioned, is the effect of elec- 
trical inertia or momentum, by which we are to understand 
that a discharge is not analogous to а leak or flow in one 
direction, but is more like an explosion or splash occurring 
in all directions at once, with little regard to the path which 
has been constructed for it. 

Looking at it, then, from this point of view, when we 
have provided what is considered to be the best possible 
form of protection, apart from a complete metallic screen, 
there is still the possibility of part of the flash splashing 
out, во to speak, from the conductor, and following an 
unauthorised route of its own seeking to earth. 

In the analysis of selected reports of buildings struck by 
lightning, following the report proper, there are a good 
many instances of damage caused by these side splashes. 
Thus, in the case of Stoerhead Lighthouse (Ref. No. 54), 
although the lighthouse was provided with a copper rod 
about 4 in. in diameter, part of the flish took a path 
tlirough the speaking tube and telephone wires, and also by 
a bedstead, setting fire to woodwork, burning out the telc- 
phone wires and doing other damage. 

The Inverness Post Office (Ref. No. 78) was pro- 
vided with a conductor of ;',-in. stranded copper, extending 
12 ft. above the roof and terminating iu sharp points at 
the top, and soldered at the bottom to a 12-in. iron water 
main pipe, which it encircled several times. Part of the 
flash left the conductor, passed along some gutta-perchs- 
covered wires, which were ignited, and set the wood linings 
of the room on fire. 

At St. Paul's Church, Bedford (Ref. No. 88) a conductor 
was provided, consisting of § in. copper cable. When this 
building was strack, part of the flash left the conductor and 
splashed over to the lead flat at the bottom of the spire, and 
then divided, a portion of the discharge running to earth 
through rain-water pipes, which were broken as a result. The 
lead flashings on the roof were also broken and torn away, and, 
in addition to cther damage, the main switch of the 
electric lighting system was fused, 

Besides the above examples, there are a good many cares 
of telegraph instruments being damaged, principally in 
signal cabins, due to the overhead telegraph wires being 
struck. We have noted these particular cases in order to 
emphasise specially the necessity of studying the effects of 
lightning flash on electric wires and cables. So far, overhead 
construction in this country is confined chiefly to telephone, 
telegraph and trolley wires; but the time is probably not 
far distant when high-tension power mains will be run over- 
head, and, as these will be connected with transformers and 
motors on consumers’ premises, precautions will have to be 
taken to minimise the chance of shock or fire arising from 
discharges entering the building from outside wires. 

There is, moreover, the further consideration as to the 
possible effects of lightning on underground mains. When a 
building containirg electric lighting, telephone, or power wires 
is struck, a portion of the discharge generally finds its way 
into the wires, as is evidenced in the above examples by the 
burning ont of wires, electric switches, &c. The question 
arises then as to whether or not this is the full extent of the 
damage that is done. Is it not possible that when the 


wires of an electric light or power installation sre struck, a 
portion of the charge, at any rate, may find its way to 
earth through the dielectric of the underground cables from 
which the installation is fed? If this be the case, the 
dielectric will probably suffer. It may етеп be 
punctured by a spark from the conductor to the metallic 
Bheathing. . 16 has often been а matter of great difficulty 
to account for the breakdown of underground cables, and it 
may be still more difficult to show that the breakdowns 
have resulted in part from eleotrical disturbances due to 
atmospheric conditions ; but it seems highly probable. If 
we were not dealing with circuits having plenty of power 
behind them then it would not be a difficult matter to pro- 
vide in surface boxes, suitable means for conducting any 
static discharge to earth. As it ie, the matter is one which 
is perhaps not easy of solution, but is, we think, worth con- 
sideration. 

Judging from the appendix to the report, giving the 
latest practice abroad, we gather that experience shows that 
the lightning conductor practice of the past has not afforded 
that protection which was anticipated. The view that 
absolute security was afforded by the largest possible cross- 
section of rod and by good earth connection, has not been 
borne ont by experience, nor does it appear that the theory 
that a certain area was protected by a conductor of a certain 
height was of any practical value.. 

Our remarks cf a few weeks ago, that under certain con- 
ditions lightning conductors might even themselves give 
rise to danger, are, we think, fully borne out by the report. 
This view was confirmed by Mr. Hedges, the honorary 
secretary to the Lightning Research Committee, in bis 
presentation of the report to the Society of Arts on May 
24th, when he said :—“ Sill we see conductors erected in a 
manner which can be shown to bea source of danger, inslead 
of acting as safeguards lo the buildings." 

The report concerning America reflects & very concise 
summary of American character. Оле would have thought 
that with the very tall buildings prevailing in American 
towns some special form of lightning protection would have 


. been adopted, but, according to the report, there is a preity 


general idea that liphtning rods are not of very much use, and 
they have been largely dropped ont of architects’ specifications. 
But the buildings are insured against loss from this cause, 
and although several deaths have occurred from direct 
lightning stroke, and from falling masonry, little or no 
notice is taken of these events. The chief concern is to see 
that the loss is covered by insurance. 

Embodied in the report are the rules relating to the 
erection of lightning conductors as issued in 1882, with 
certain observations by the Lightning Research Committee, 
1905. Among the latter we learn that it is not considered 
necessary to go to the expense of gilding, platinising, or 
electro-plating the terminals of the conductors, and that it 
is desirable to have three or more points besides the upper . 
terminal. 

As regards the fixing of the rods, it is now recommended 
that these be carried at в certain distance away from the wall 
instead of being held by holdfaste. Referring to factory 
chimneys, two rods are recommeded, and it is an advantage 
to have & band round the top cf the chimney with rods 
curved into an arch above, provided with three or four points. 

Where there is much ornamental ironwork on the ridges of 
the building, it is not sufficient to run a single vertical rod, 
but each end of the ridging should be connected to earth by a 
rod. Alljointsshould be held together mechanically, as well as 
electrically, and should be protected from the atmosphere. 
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As regards churches, it is advisable to connect the church 
bells and turret clocks with the conductors. 

As to the earth connection, it appeara that the use 
of cinders or coke is not advisab'e, owing to the chemical or 
electrolytic effect on copper or iron. It is better to use 
charcoal or pulverised carbon, such as the enda of arc lamp 
carbons. 

These are among the principal novel suggestions in the 
Report, but we should advise all interested in the subject of 
lightning protection to procure a copy of the docament 
itself, as it is full of -instructive matter which does not 


admit of abridgement without impa‘ring its value. 


In neither of two recently published 

Electrical Imports bine books, the one entitled a “ Review 
of India. of the Trade of India in 1903-4," and 

the other “Tables Relating to the Trade of British 
India,” is any separate reference given to electrical 
wares or machinery. А reference to recent issnes of the 
ELECTRICAL Review will show the importance of this 
market to the British manufacturer of electrical goods. 
Surely the Indiau Government migbt provide a separate 
clasaification for electrical apparatus and machinery, instead 
of lumping these under * machinery and millwork,” as is now 
the case. It is really necessary that Government returns cf 
import and export trade should distioguish the valuea coming 
from, or going to, various countries, directly a trade becomes 
of sufficient importance. Consideration of the fact that 
imports of corks to the value of £8,646 receive separate 
enumeration as to country cf origin, and that electrical 
goods to 12 times this valne do not, suggesta that a thirst 
which Mr. Kipling coneiders peculiar to the East of Suez, is 
а more attractive statistica] subject than electric lamps, 


generating sets, or tramway motors. 


IN an accident case which came before 


Жер 1 Mr. Justice Bucknill and a common 
eee jury recently, a point of some com- 

Compauy. ; 
plexity arose as to who was to be held 


liable for a street accident. A contractor was making 
a manhole for the Ealing Borough Oonncil in the 
Uxbridge Кова, between the rails of the tramway which 
is worked by the London United Tramw.ys Co. The con- 
tractor’s men on leaving work left the hole ozen, and a youth 
who was riding a bicycle behind a tramcar, fell into the hole 
and was injured. Against whom was he entitled to prefer a 
claim for damages? Не did what was most natural in the 
circumstances—he sued tbe contractor, for it was the 
Contractor, or his workmen, who had made the 
hole in the road. At the hearing of the action 
it was contended that the London United Tramways 
Co. were responsible, inasmuch as the duty of shoring up 
any part of the roadway which is under their control was 


imposed b: statute upon the company. Mr. Justice Bucknill, 


however, decided that even if the atatute in question had this 
effect, it did not absolve the contractor from the duty of 
protecting the public. He, therefore, gave judgement for 
the plaiutiff—the jury having found в verdict for £200 
damages. 

It muy be of interest to re fer to the statute which is said 
to cast liability upon the Tramway Co. The Tramways 
Act, 1870, which is incorporated with the London United 
Tramways Co.'s Act, provides, by Sec. 82, that nothing in 
the Act shall take away the power of any local or road 
authority to open up roade, ard that, whenever for the pur- 
pose of enabling them to execute sach work, the local 
authority shall s» require, the promoters or lessees shall 
either stop trattic on the tramway to which the notice shall 
refer, where it would otherwise interfere with such work, or 
shore up and secure the work at their own risk and cost 
during the execution of the work there. Provided that 
such work shall always b: completed by the local or the road 
authority, ав the case may be, with all reasonable expedition. 

In the case under review the contractor bad given notice 


=~ 


of the intended operations to the tramway company, who 
sent down a flag man to warn the public of their danger, 
but did not apparently take any steps to shore up the hole 


when the men had ceased work. 
Upon reading the enactment above set out, it appears to 


be a somewhat daring proposition to assert that by merely 
serving a notice upon the tramway company a local authority, 

or their contractor, may transfer the whole responsibility of . 
protecting the public to the company. Of course, it may be 
argued that the company may elect to stop their traffic 
altogether ; and it is true that if in this case the tram traffic 
had been suspended, it would have been possible to erect a 
barrier to prevent any person passing over the place where 


the hole had been excavated. 


MR. R. A. HaprrELD's recent presi- 
The Iron and dential address to the Iron and Steel 
Steel Institute Гое ‘able i nt 
Address, nstitute is now available in permanent 
form, and it is well worth study by a 
far wider circle of metallurgists and engineers than the 
audience' to which it was originally delivered, for a more - 
interesting and instractive presidential address we seldom 
have heard. Prond as is the position the Institute holds 
amongst our scientific societies— there is only one Iron and 
Steel Institute in the whole world—it may still be legiti- 
mately congratulated on, having secured as its President for 
1905 во able and distinguished a representative of the great 
Sheffield steel industry as Mr. Hadfield. - 

Opening with a brief account of the early history of the 
metallurgy of iron, Mr. Hadfield devoted some little time 
to the consideration of the work of scientific sucieties in 
general, and of the Iron and Steel Institute in particular, 


` and he paid a generons tribute to the technical Press “ for 


the wonderful work they do in keeping us supplied with the 
most recent information.” 

The bulk of the address consisted of a comprehensive 
survey of the present state and the future possibilities of the 
great industries for which the iron and steel metallurgist is 
responsible. One stands am»z»d before the stupendous 
dimensions these industries have now attained. The 
President estimates that the vaiue us the world's pro- 
daction of iron and steel in their finished form is no less than 
£600,000,000, of which the United Kingdom contributes 
£160,000,000 and tbe United States £3860,000,000. 
— 38 proportion which Mr. Hadfield, at any rate, does not 
view with alarm. These figures are likely to be enor- 
mously increased in the near future as the nations of the 
East develop needs for iron and steel. The present world’s 
output of pig-iron is now over 50 million tons annually, 
but if the whole population of the globe (some 1,500 
millions) were to consume as much. iron per head as the 
inhabitante of the western world now use, the output 
would increase at once to 300 million tone, and even if 
only the present rate of increase continues, the consump- 


tion in the year 1950 will probably reach 100- million 


tons. Will the.supplies of the world stand these colossal 
and ever-increasing strains on their not unlimited resouroes ? 
Mr. Hadfield’s answer is that such а rate of increase would 
quickly exhaust all the present known supplies of the world. 


But here we may, perhaps, be permitted to leave, for a 


moment, the solid ground of scientific inquiry and enter the 
region of speculation. The preponderance of iron in nature 
has led Arrhenius to infer that half this planet should con- 

sist of iron, the outer crust being composed of only from : 
4 to 5 per cent. of the metal. If this theory should prove 
correct, our supplies of iron ore will suffice for countless 
generations, but Mr, Hadüeld wisely prefers to ignore specu- 
lative possibilities, and taking the facts to be simply us we 
know them, he warns the metallurgist to practise every possible 
economy in the manufacture and use of the precious me al. 
The scientific metallurgist, the man who, by his intimate know- 
ledge of the struc ure and properties of steel, will, by and by, 
be able to make 1 lb. of iron go as far a3 2 Ib. do now, he 
alone із capabie of effecting these desirable, thes» necessary, 
economies, and on his work, therefore—and this is in effect 
the burden of Mr. Hadield's message—mnust to a large 
extent depend the future of сог material civilisation. | 
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NEW CABLE DRUM CARRIAGE. 


IT is somewhat of a platitude tbat. there is still unlimited 
scope for the exercise of ingenuity in connection with even 
the most ordinary pieces of mechanism; nevertheless, one 
cannot help sometimes feelirg not only admiration but also 


QGrover’s CABBIAGE ABOUT TO Iarr A CABLB Daum. 


surprise when suddenly confronted with а more than usually 
clever idea. 

It is more than 2,000 years since Archimedes invented the 
screw for the purpose of raising water ; his idea, suitably mcdi- 
fied, but essentially the same in principle, has now been seized 
upon by some genius for the purpose of raieing or lowering 
heavy cable drums with the utmost ease, The accompanying 
illustrations show the apparatus and various stages in tke 
process of loading and laying, incidentally showing also that 
Messrs. W. T. Glover & Co., Ltd., are the proud possessors 
and manufacturers of the carriages. 

As will be seen, each wheel 1uns in knife-edge wheel 
bearings, and is provided with an internal steel scroll, fixed 
to and revolving with the wheel. In using the carriage, it 
is first backed up to the drum, and an axle bar is passed 


Daum Lirrep лир LOCKED IN PLACE. 


through the drum and the two scrolls. When the horse is 
started, the revolving scrolls lift the drum gradually into its 
correct position at the centre of the wheels, where it is 
locked by means of the caps shown. To lower the drum, 
it is only necessary to remove these caps and back the horse, 
reversing the action of the scrolls. Nothing could be 
simpler ! 

Messrs. Glover have frequently been pnt to considerable 
expense through having to send men long distances merely 


to mount their cable drums upon carriages or lorries. Now, 
however, one man—and a horse—can handle the heaviest 
drums. The carriage shown in the views is somewhat 
needlessly heavy, and a lighter pattern is now being made, 
from which equally satisfactory results are anticipated. 
Cable men are to be congratulated upon this excellent: solu- 
tion of a long-standing difficulty. | 


INSERTING THE AXLE Ban. 


ELECTRIC LOCOMOTIVE FOR SWEDISH 
STATE RAILWAYS. 


THE illustration on the opposite page shows а single-phase 
electric locomotive supplied by the British Westinghouse 
Electric апа Manufacturing Co. for the Swedish Government. 
Ore of the interesting features is the high trolley voltage 
for which the equipment is designed—18,000 volts—though 
connections are supplied for operating at several voltages 
lower than thir, the minimum being 3,000 volts. This high 
voltage nccessitates the use of an oil-cooled main auto- 
transformer and an oil-break circuit-breaker, oil having 
insulating properties which have been amply demonstrated 
by service in high-tension transmission. The intention is to 


Layisa CABLE FROM THE DAU. 


experiment at various line pressures, with a view to ascer- 
taining the highest working pressure suitable for the con- 
ditions prevailing upon the Swedish State Railways. 

The control system is electro-pneumatic, and consists of 
an air compressor driven by a single-phase alternating 
current motor, an air motor on the induction regulator, air 
cylinders on the circuit-breaker and reverser, and the neces- 
gary magnet valves, The air brakes and air sanders are also 
to be supplied by the above compressor. There. are two 
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connectors at each end of the locomotive, so that two loco- 
motives can be coupled together and operated by one 
master switch. The latter is in the middle of the cab, and 
is so situated that the operator has a clear view in all direc- 
tions without leaving his seat. | | 

The weight of the locomotive and equipment is 25 tons, 
all of which is on four 41-in. driving wheels. Two 150-н.р., 
25-period single-phase motors are geared, one to each axle, 
with а gear reduction of 18 to 70, and have proved capable 
of handling a 70-ton train at 40 miles per hour, without 
exceeding the rice of temperature for which they were 
designed. 

The equipment has been so installed on the locomotive as 
to permit ready access to all parte. Only the small operating 


WrsrincHousn SINGLE PHRASE LOCOMOTIVE. 


devices have been placed in the cab, and-the lay-out is such 
as to allow of the greatest convenience in operation with a 
maximum of safety to the operator. 

The illustration shows the locomotive as sent out from the 
makers’ works, and it should be noted that the buffers and 
collecting device, &c., are being fitted at the railway shops 
in Stockholm. 

This locomotive has been built to the requirements of 
Mr. Robert Dablander, Director of the Electrical Depart- 
ment of the Swedish State Railways, who is about to carry 
out a most interesting series of experiments upon the 
application of electric power for main line railway service. 


CORRESPONDENCE. | 
Letters received after first post on Wednesday morning cannot appear 
until the following week. should forward their com- 
munications at the carliest possible moment. No letter can be pub- 
lished unless we have the writer name and address in our possession. 


Refuse Destructors. 


All engineers who have had anything to do with destructor 
tests know that these should be taken with а very large pinch 
of salt, I suppose I must add “аз а rule." These tests 
are not, however, published for engineers, but in order to 
impress the councillors who are considering а destructor for 
their town. One destructor firm, not very long ago, burnt 
refuse at a very low figure in wages per ton destroyed. I 
cannot give the figure, as to do that would be to name the 
firm. The engineer put.in charge of this plant wisely 
failed to continue destroying at this figure, and all would 
have gone well with the destructor had not the attention 
of his committee been drawn to the test. Of course, after 
thie, the engineer was asked ** Why he could not burn refuse 
at the test figure? and he was badgered until, in despera- 
tion, he sacked every good man in the place,, putting in 


their stead half the number of half-starved loafers, there 


men he overworked and underpaid, the refuse accumulated, 
the place became filthy dirty, the loafers strack and the plan 
failed ! This was not all, for the hired and unskilled labour 
had damaged the brickwork to such an extent that heavy 
repairs were necessary at the end of the first year ! The test, 
which caused all this subsequent trouble and worry to the 
engineer and expense to his council, was carried out in the 
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following way :—Certain labourers, say at [6d. per¥hour, 
were worked for this one test under the maker’s expert 
fireman ; this fireman looked after everything and the 
labourers had nothing to do but clinker out and charge 
under his direction. These labourers were promised (not by 
the firm, of course, but by their fireman !) 10s. 6d. each at 
the end of the test if it was good. It can be imagined how 
the men slaved for these few hours! I need hardly say that 
neither the wages of the expert fireman nor the gratuity to 
the labourers nor the “ refreshment’ which the latter con- 
sumed, were counted in the “ wages cost per ton destroyed.” 
The unfortunate manager's troubles, it will be seen, were 
very real, when he was trying to work to this figure!!! 

Every maker—but alas! not every man on the town 
council—knows that a destructor which is used for nothing 
but destroying refuse can be worked more economically than 
one combined with an electricity works. Some of the 
reasons are as follow: 

1. In the former case the clinker is of a far better 
quality and commands a ready sale, in the latter case it 
has been found in practice to be impossible to have both 
steady steam and good hard clinker, 

2. Refuse can be burnt steadily, the brickwork kept at an 
even temperature, and with few men in the former case, in 
the latter the cry is for steam, and steady steam. The cells 
are forced on the “ peak " and cooled down on the battery 
load. This makes the maintenance and wages of a destructor, 
combined with electric light plant, a very serious considera- 
tion, while in a destructor alone these items are insignificant. 

Some makers, however, trade on these facts, for they 
mgke out two seta of results, the first set shows the economy 
of working and the small maintenance cost of their destructor, 
but says nothing about steam raising results. This set I need 
hardly add has been taken from destructors pure and simple. 
The record set is full of ** 120 units per ton of refuse, and 
even more” kind of talk, but wages and maintenance are 
not mentioned. These two sets are sent to Мт. Smith, J.P., 
butcher and town councillor, who, with the remarkable engi- 
neering intelligence common to his class, sees at a glance that 
80 0 ао Соно are cheap to work, cost a trifle to 
keep up, and turn all the refuse into steam, enough to light 
our town.“ In other words, Mr. Smith is “had,” and so 
are all the rest of the know-all-about-destructor-deputation- 
councillors ! I | | 

In spite of all that has been said and written, the destructor : 
is the better for being by itself. and can be worked and do 
its proper work—burning refuse—far better and more 
cheaply. Electricity works should: not be less than 1 mile 
from а destructor, and nothing has yet been proved to the 


. contrary, especially in our larger towns where the electricity 


works outgrow the destructor, and the latter is then only a 
nuisance and drag to the former. As a further support to 
the above statement, it may be noticed that where coal is 
costly the calorific value of the refuse is very poor, and 
where the refuse is good for steam raising, coal is cheap! 
Where is the combined refuse destructor and electricity works 
which is an unqualified success, not only to the man in the 
street but to the man who really knows all the facts about 
it? These facts are hard to learn, as the engineer naturally 
tells deputations the truth, but not the whole truth—and 
the maker's representative also tells the truth—and other 
things ! ae 


Electrical Power for London. 


We are all so busy trying to destroy each other, that any 
suggestion for mutual aid will seem pretty mad. Never- 
theless, I venture to make a suggestion with regard to 
electrical power for London. | 

I would have an electric power exchange regulated by a 
Government official. Each existing undertaker should have 
the right to connect to the exchange at his own expense, and 
would bear his fair share of the cost of the exchange. All the 
undertakers.belonging to the exchange would state the amount 
of power which they would be able to give or take, and the 
times st which the supply could be given or taken, and the 
rates at which it would be given or taken. It would be 


. open to the official in charge of the exchange to accept such 


offers as he would deem best, and a penalty would be 
incurred by anyone failing to perform an accepted offer. 
E 


ucc dao S——RA———————————»———-——————AAO—— 


882 


THE ELECTRICAL REVIEW. 


[Vol, 56. No. 1,436, Jon 2, 1905, 


The advantages of ‘such a scheme are almost too obvious 
to need stating, and the disadvantages would be more tem- 
porary than permanent. 

To add new undertakings in London is to make chaos 
more chaotic, whereas the State-regulated exchange, if any- 
one will take the trouble to think about it carefully, would 
provide in time all the advantages of a comprehensive 
scheme at the lowest capital cost, and without interfering 
with the business of existing undertakers. 

Railways, tramways and canals could connect to the 
exchange, and would have all the London generating stations 
at their backs. 

I will not trespass further on your space, though it would 
be easy to enlarge on this subject. 

А. E. Voysey. 

Pablic Hea'th Department, 

Guildhall, E.C. 
May 24th, 1905. 


Charging for Supply. 


With reference to your question in the * Correspondence ” 
column under “ Inquirer,” I beg to say that | took this 
matter up in Birmingham some few years back, and could 
not get the whole of Ше consumers' different accounts for 
separate premises treated as one, although they were owned, 
without question, by one man. E 

I suppose the ruling depends entirely on the local 
authority, as to whether they will guarantee what seems 
obviously fair, or not, as the caze may be. | 


T Cecil D. Falcke. 
Birmingham, May 26/5, 1905. 


v 


Power Station Economies. 


I notice in your issue of the 26th inst. a letter from a 
person who signs himself ‘Station Engineer," with refer- 
ence to a paper I read at Birmingham. If the gentleman 
will let me know his name I shall be very pleased to answer 
the letter through your paper. 

It is not my habit to take cognizance of any anonymous 
communication, but I feel sure that a paper of your standing 
would not have published a letter containing the innuendos 
which this letter does, unless there was some good grounds 
for doing во, more especially in view of the fact that you 
yourselves had а copy of the paper, and know of course that 
the statements contained in the said letter are not a true 
criticism of the paper in question. 
Jos. А. Jeckell 

Manager. 
Corporation. Electricity Works, 
Coventry, May 29th, 1905. 


New Regulations for Electricity in Mines. 


We have overcome our natural impulee to leave un- 
answered a communication expressed in such terms as that 
of Mr. Nalder in your issue of the 26th, and we beg your 
permission to reply to it seriaízm. That letter consists of 
four sentences, in which are embodied what we can only 
describe as three positive mis-statements. 

In the first place, he accuses us of a “wanton” and 
* impertinent" attack upon his firm. We, and others well 
competent to judge, have carefully scrutinised our letter of 
the 8th, and have failed to discover the remotest semblance 
of an “attack” of any sort. It is hardly necessary to say 
that we should not dream of using your colamns for the 
purpose of attacking a firm for which we have, hitherto, 
entertained the greatest possible respect; nor would you, 
Sir, permit it if we did. 
this matter, we put ourselves to the trouble of cutting out 
our respective communioations and placing them side by 
side, and then, indeed, à most unwarranted and unjustifiable 
attack was certainly apparent, but it was not contained in 
one letter, С | mE 


In the course of our inquiry into 


Then, it is stated that in reply to the application to us for 
particulars of the arrangements we had developed for meeting 
the requirements of the Home Office, we confined ourselves 
to furnishing price lists. The actual fact is that we sent 
two pages of descriptive matter (between 450 and 500 words) 
and, as it happens, quite as an afterthought, a third sheet 
giving prices. In passing, we note that Mr. Nalder 
succeeded in restraining his indignation at our wanton and 
impertinent attack until the details of our arrngements were 
in his hands, although he had an opportunity of resenting it 
in your issue of the 19th. Can it be that he expected calcu- 
tions and working drawings ? 

We are young, of course, but not so young as that. 

Thirdly, it is implied, and the implication is so strong as 
almost to amount to an assertion, that the apparatus described 
by us does not fulfil the requirements of the Home Office. 
We are especially distressed at this, as it compels us, in 
self-defence, to do violence to our native modesty to the 
extent of making an extract from a letter, entirely spon- 
taneous and unsolicited, which we received a fortnight ago 
from а Manchester firm whose name is a household word :— 
* We are very much obliged for yours replying 
toours . inquiring for instruments to comply with 
the new Home Office Mining regulations, and must con- 
gratulate you upon the efficient manner in which you have 
dealt with the problem at issue. We think you will be 
interested to know that your quotation is decidedly the moat 
satisfactory, not only as regards price but also as regards 
your offering a suitable appliance, which we have received, 
although we inguired from three other leading instrument 
makers.“ Whether the exact wording of the Home Office 
regulations may leave something to be desired seems to us 
to be beside the point. The spirit- of the regulations is 
excellent, and with that spirit, we are assured, our instru- 
ments fully comply. We had taken the matter up with the 
authorities some time before Mr. Harris's letter appeared. 

We can take no possible exception to the remaining 
sentence in Mr. Nalder's letter, in which he states that he 
does not propose to enter into a correspondence with us on 
the matter. We heartily applaud this decision, and can only 
regret that he did not come to it before permitting himself 
to make use of the offensive expressions towards us which 
now disfigure your columns, We deplore the necessity 
which has been forced upon us of continuing this cor- 
respondence. Such disputes, engendering ill-feeling between 
business firms, are exceedingly mischievous, and we would 
suggest that the cultivation of a sense of humour will go a 
long way towards avoiding them. Failing this, another 
way, as Mra, Beeton gays, is to sleep on a hasty letter. 


Everett, Edgeumbe & Co. 
London, S. W., May 30th, 1905. 


Gas Engine Working. 


I should be pleased to learn through the medium of the 
ELECTRICAL REVIEW as to the experience and resulta of the 
working of the Westinghouse gas engine (using town gas), 
say, up to 100 B.H.P., for direct-driven generators in con- 
tinuous-current central stations, or even a large private plaut 
using such. My experience is not by any means en- 


couraging. 
TEE Back Fire. 


Price Lists. 


As regards Mr. Hazell’s letter a week ago, under the 
above head, the idea of standardising is certainly a great 
consideration towards solving the question of redacing the 
cost of these useful books, also for keeping the bookshelves 
tidier ; but you must take into calculation the fact that a 
busy man has not the time to wade through a set uniform 
in size, which would be the case if this proposal became an 
accomplished fact. Seeing buyers as I do day by day;-my 
impression is that the more unlike one is to the other, and 


7 having a mental note of the catalogue required, the rest is 


plain sailing, 
Birmingham, May 80/h, 1905, 


R. Belcher. 
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Localisation of Faults in Cables. 


The interest taken in the recent correspondence in the 
ELECTRICAL REVIEW on fault-locating testa, is certainly 
a good sign, as it shows that this important subject, 
although not valued at its true worth, is receiving some 
attention, and it is only by an interchange of opinions by 
those who are actually meeting and overcoming the various 
difficulties that solutions of any value can be obtained. 
Several correspondents referred to the * Bergh” test 


described by me some time ago in the Electrical Magazine; ` 


one writer even went во far as to question the origin of the 
test then described. I would, with your permission, like to 
state that this test was devised by Mr. Bergh over two 
years ago, to overcome certain shortcomings of all other 
known tests. It is to be commended for its simplicity, 
accuracy and quickness in application. It can be adapted 
to every conceivable kind of fault, and has been effective on 
a cable with two faults about 100 yards apart, in this case 
locating the largest first. I may here say, en passant, that 
this teet has been successfully applied on a large network— 
and certainly one of the oldest—for over two years on both 
triple-concentric and single cables, ranging in size from 
1 sq. in. to single arc lamp mains, There bas been ample 
scope to prove the efficiency or otherwise of the test, and 
during the whole of that time it has never been found neces- 
sary to open consumers’ switches or remove their fuses, as 
some of your correspondents seem to think. 

„B. S. H.,“ writing in the ELECTRICAL Review, April 
14th, 1905, says: “. . . . l вау it is absolutely imperative 
(if the test is to be a success) to draw consumers’ main fuses 
or open their main switches, £c." In reply to “ B. S. H.,“ 
I would ask him to apply the test as described, and give ug 
the benefit of his experience, as then his opinion will have 
some weight. 

“Weary Willie and Tired Tim,” writing in the 
REvIEw, April 21st, 1905, says: “ .... In these articles 
it із stated that the tests can be applied without access to 
consumers’ premises, . . but x'e quite fail to understand 
how the test can be applied, &c., without opening consumers’ 
switches.” My request to “В. S. H.” alo applies to 
* Willie" and “Tim,” but I do hope they will not apply 
the test until they do quite understand it. On May 5th the 


. * Weary " and “ Tired" couple make a very strong point 


(for them), they say that “four out of the six tests given in 
the Electrical Magazine were made between the hours of 
10 a.m. and 8 p.n." I would here explain that these tests 
were given ав an example, because they were consecutive and 
the most recent, and I entirely fail to see how this fact can 
be adduced against the efficiency of the test. On the otuer 
hand, I am sure that all engineers with experience on large 
networks will agree with me, that this is an ideal time for 
taking off faults, when the conditions are favourable. 
“Willie” and “Tim” were evidently more keen on 
finding evidence against, rather than for, the test, or they 
might have observed that these tests were made in the middle 
of August, one of the lightest months of the year, and at a 
time when least light would be required, ғо that as 
far as lighting consumers were concerned little or no 
inconvenience would be felt. With regard to power 
consumers, as a meal-hour generally intervenes between 
10 a.m. and 3 p. m., it is а very easy matter to arrange to 
take teet during that time. Of course, all details of this 
sort must be considered on the spot, and are not worth 
discussing here. 

I repeat all that I said in my previous articles in 
favour of the test, as my experience since has more 
than confirmed what I then said; and as no one among 
your numerous correspondents has suggested any other 
method in preference to the * Bergh” test, it appears to 
me that the latter is all I have claimed for it, and ranks 
well in front of all others. 

In conclusion, I would add that the testing set is well 
adapted for its work, and the saving of time alone very 
soon pays for its cost, apart from the great raving 
effected in reinstatement ; and this latter, in these days of 
wood block, asphalte and other costly paving, cannot be 
ignored, as it may cost anything from 10s. to £1 per 
yard. Great care must be exercised in measuring the 
length of the cable, ag it is here that the real difficulty 
presenta itself. It is almost, impossible to allow accurately 


for deviations due to pipes and other obstractions ; but, even 
allowing for slight errors in measurement, the fault is 
generally found within the length of the necessary joint- 
hole. My only excuse for trespassing on your valuable 
space is to emphasise that the test can be applied in a 
few minutes :wi/hout access to consumers’ premises, and is 


reliable. 
: James Cleary. 
Brighton, May 29th, 1905. 


THE OPTICAL CONVENTION. 


THE opening of the above convention at the Northampton Institute 
on Tuesday last, by Dr. R. T. Glazebrook, emphasised tbe great 
importance of this branch of induttry to the scientific and engineer- 
ing worlds. 

The object of the convention is to bring into closer touch the 
practical and scientific probleme which affect the production of 
apparatus of an optical nature. | 

For tbe achievement of this, numerous papers dealing with 
optical subjects will be discussed during the week, and recourse will 
be had to the very extensive exhibits of apparatus which are on 
view in the hall of the institute. 

To the latter, then, unfortunately, in а state of obaos, we were 
privileged visitors last Tuesday, and despite the lack of complete- 
nese, were much impressed by the extent and comprehensive 
cbaracter of the exhibits. To those for whom the convention has 
close interest the exhibition catalogue, a volume containing some 
280 pages of descriptive and illustrated matter, will prove a most 
valuable book of reference, and to it we must refer our readers for 
a complete account of the exhibits, which include much of engineer- 
ing interest. 

Of more particularly electrical interest, we noted the exhibits of 
Mr. R. W. Paul, who had on view the Nernst-Paul high-power pro- 
jector lamp, recently described in tbe ErzcTrBICAL Review, optical 
aro lamps aod electric lanterns of various patterns, and a recent 
model of Paul's Reliance” aoimatograph; the Cambridge Bcien- 
tific Iostrument Oo, Ltd., were exceptionally well represented, 
their exhibits including the Dolesalek electrometer, and a micro- 
ele ctrogcope designed especially for the investigation of radio- 
active phenomena, a spring galvanometer with which a current of 
10-1? amperes is detectable, an example of Callendar’s mechanical 
equivalent of heat apparatus and a great variety of photometric and 
lavoratory appliances. | 

Messrs. John J. Grifflu & Sons, Ltd., were also prominent with 
laboratory apparatus, theirexhibits including Rabene’s linear thermo- 
pile, an instrument in which fne iron and constantin wire couples 
replace the usual bismuth-antimony oouples, the instrument being 
designed to give great sensitiveness. At this stand there was 
aleo shown an apparatus for the determination of relative conduc- 
tivity of tbin layers of materials (Lees' and Chorlton's method). 

Messrs. R. and J. Beck, Ltd., had on view specimens of the 
original and recent types of Finsen apparatus, and also a photo- 
meter bench constructed for the National Physical Laboratory. 
The Edison & Swan United Electric Light Co., Ltd., showed speoi- 
mens of the Fleming Ediswan standard photometric lamp, and 
Messrs. Everett, Edgcumbe & Oo. were prominent with photometers 
and lamp-testing wattmeters and ammeters. 

Mesars. Newton & Co. had on view an electric lantern microscope 
and micro-polariscope, and a triple rotating lantern of large size. 
Among the numerous exhibits of general interest, we can only indi- 
cate the more prominent; thus a very complete display was made 
of surveying instruments and of microscopic and photo-micrographic 
apparatus by all tbe well-known makers. Photograpbic apparatus, 
astronomical and nautical instruments, range-finding devices, 
telescopes, binoculars, and, in fact, every description of optical 
appliance devised to aid the human sight, down to tortoiseshell 
spectacles of Ohinese origin and ancient Dutch barnacles, were on 
view. 

Messrs. Chance Brothers, Ltd., of Birmingham, had a striking 
exhibit of lighthouse apparatus in the gallery, and a no less inte- 
resting one of optical glass in the main hall. 

The convention will close on June 3rd. 


— 


The Evaporation of Metals in the Vacuum of the 
Cathode Light. — Continning some work carried out two or three 
years ago by F. Krafft on the evaporation aod boiling of metals in 
quartz glass, and in the electric furnace in the vacuum of the 
cathode light, Krafft and Bergfeld bave now determined the lowest 
temperatures at which the metals evaporate. Using a tube of 
quartz, and working with tbe electric furnace, they have found the 
lowest temperatures to be :—For silver, 680° C.; for copper, 960°; 
and for gold, 1,070" O. In glass vessels, and when suitable organic 
liquids were employed as the sources of heat, other lowest 
temperatures were:—Csdmium, 156'6°; sinc, 184°; bismuth, 
268°; lead, 335^; potassium, 90°; sodium, 140° C. The former 
research wag described in the Berichte, 1903, XXXVI, 1,690, — 
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PARLIAMENTARY. 


LONDON ELECTRIC POWER BILLS. 


Administrative County Scheme, 
Tuesday, May 23rd. 
THE Committee dealt with the clauses in this Bill. On Clause 48 
as amended [which will be found in the report of Monday's pro- 
ceedings; see ELECTRICAL Review, page 844] the OHAIRMAN asked 


whether the clause would enable the Board of Trade to appoint an 
arbitrator to determine tbe question as to whether consent had 


been unreasonably withheld, or did it restrict the matter to the 


. Board of Trade themselves. . 
Mr. Lrovp, K.C., said that in practice the Board of Trade did it 
themselves under tbe Board of Trade Arbitration Act. 


The CHATRMAN remarked that it threw a heavy burden on the 


Board of Trade. 

ME KzeNMEDY: I understand that the Board of Trade do not 
object. 

8 CHAIRMAN: How do you know that? Have you asked 
em 

Mr. KENNEDY: Yes. 

The Cargman: Well, a whisper reached me yesterday to the 
effect tbat they did object. | 

Mr. Lioyp pointed ont that under the Board of Trade Arbitra- 
tion Act the Board would have full power to appoint an arbitrator, 
and the clause would take no power as to that away from them. 
The clause was then agreed to. | 

Clause 484, which will also be found in the report of Monday's 
proceedings, was next proceeded witb. 

The Снлгвмам asked what would happen if the company did not 
comply with these requirements. 

Mr. Luoyp said they had incorporated the general Acts under 
which tbe Board of Trade had power to revoke their powers. 

Mr. Мовтон (for th West Ham Corporation) said he thought if 
e work was not done within a certain time the powers should 

pee. 

Mr. LLOYD suggested the following words to follow Sub-sec. 5:— 
“If the company do not within the prescribed period comply with 
such requirements, the Board of Trade may order tbat the powers 
of the company to distribute energy within euch area shall cease.” 

The CHArRMAN intimated that this would be acceptable. 

Mr. LLorp said it bad just struck bim that by these words tbey 
might shut themselves out from supplying railways, &., and he 
would like to safeguard the company in regard to tbis. 

It was agreed that before the words shall cease” the following 
should be inserted, “ except to authorised undertakers, or to tbe 
proprietors or trustees of any railway, tramway or waterworks, or 
to any dock, canal, navigation lawfully entitled to use energy or 
to any Government department." 

On Clause 57, which is the sliding scale clause, the CHAIBMAN 
said that the standard price fixed was 1d., and as it bad been 
` repeatedly urged that the company would be able to supply at jd., 
_or even less, they would start with a dividend of 8 or 11 per cent. 
That was a very comforting dividend to start with. 

Mr. Lrorp: We are so convinced of that, that if you make the 
suggestion that 1d. be struck out, and jd. be put in, we would be 
quite content. 

The Снлтвмалн: We will take that. 

The clause a8 amended was agreed to. 

Mr. NIELD, for the other companies whose Bills have passed, 
objected to Clause 65, which allowed the company to enter into 
agreements with railways, canals, &o. It was contended that the com- 
pany ought not to be allowed to tupply to companies partly outside 
the area for other than traction or baulsge purposes. 

Mr. MERZ was called, and said the promoters looked upon this 
clause as of great importance. It would be no good going toa 
railway company and makipg an offer unless they could relieve the 
railway company from the trouble and responsibility of putting up 
a generating station to light their own stations, and so on. 

Mr. NI LD pointed out that in the North Metropolitan and 
other companies’ Bills, the words “ haulage aud traction” were not 
imposed by the Committee. 

COUNSEL said they were agreed upon with the local authorities. 

Mr. LLorp said the other companies bad made a grave mistake 
themselves, and now wanted to put them into a similar position. 
He wanted to avoid allowing his clients to fall into the eame bole. 

The Committee, after consultation, allowed the promoters the 
clause they asked for. 

On Clause 66 which authorised agreements with contiguous 
authorised andertakers for supply of energy, it was agreed to add 
the following words: "Provided tbat the power conferred upon 
the company by this section shall not be exercised within the 
respective areas or districts of the Metropolitan Electric Supply 
Co., Ltd., and the North Metropolitan Electric Bupply Co., Ltd., 
without the consent of the company affected." 

The CnaIBRMAN said that during the hearing it was said that 
Clause 69, which allowed the company to accept the transfers of 
electric lighting orders might lead to & monopoly. 

Mr. Lrovp said the clause was not atrolutely vital to his scheme. 

Мо objection was offered to the clause and it was allowed. 

The Committee passed Clause 75 with tbe following provision :— 
-... “Provided that this section shall not be deemed to exempt 
the generating stations апа worksof the companies from the opera- 
tion of the Factories and Workshops Act of 1901." 

Mr. FREEMAN, K.C., then brought up a new clause for the Metro- 
politan Water Board with respect to the protection of pipes from 
electrolysis. 


Mr. С. Н. Мовргманлм was called, and spoke as to the effect of 


the leaking of current and the pitting of water pipes in consequenoe. 
He said that the matter had been discussed in many tramway Bills, 
and thought that the clause should be inserted in this Bill. He 
knew tbat the danger from alternating c t was less than that 
from continous current, but added that with the high tension cur- 
rent which the promoters would use, the possibility of danger was 
increased. 

Mr. LLorn, on behalf of the promoters, called Mr. MzBz, who 
said there was really no danger from electrolysis. He objected to 
the clause, because it was unnecessary ; it would be just as reasonable 
to insert a provision that the promoters should not pull down 
Westminster Abbey. 

Mr. LLOYD, addressing the Committee, pointed out that the 
existing companies had no such clause in their Acts. If the clause 
were inserted, the promoters migbt be called upon to pay for 
damage done by the existing companies. As the law stood at 
present, the Board of Trade made вресіз! regulations in each case, 
and he contended that if such a clause were necessary, it should be 
made applicable to all the companies. The Committee inserted the 


clause. 
Wednesday, May 24th. 


On Wednesday Mr. Hutchinson, for the Kingston Gas Oo., was 
granted a clause giving that company protection against elec- 
trol ysis. 

On Clause 3, which is to exempt the company from liability to 
nuisance caused by its generating station. Mr. Monroy, for West 
Ham) protested that the clause would place the promoters іп a far 
better position than the Charing Cross Co., which also bad a gene- 
rating station in West Ham. On general grounds he maintained 
that it was unfair. 

Mr. Lroxp, for the promoter said that the clause was perfectly 
fair, inasmuch as Parliament had given the promoters special powers 
to take land for their generating station. Had the promoters been 
left to acquire land by sgreement, then they would have been liable 
under orcinary law. The Committee pasred the clause. 

On Clause 5, which deals with the breaking up of streets, Mr. 
Morton (West Ham) asked that compensation should be paid to 
West Ham for any damage done to their tramways. 

Mr. LLorp remarked that the matter was dealt with in the Electric 
Light Clauses Act. | 

The Committee disallowed Mr. Morton's objection. 


Tus AREA ОР SUPPLY. 


Clause 43, which deals with the area of supply, was then considered 
by the Committee, and it was decided that the area should be— 

In the Administrative County of London.—The City of London, 
the City of Westminster (exctpt those portions supplied by the 
Metropolitan Co.) and the Metropolitan Boroughs of Batterres, 
Chelsea and Wandsworth. 

In the County of Surrey.—The County Borough of Crcydon, the 
Municipal Boroughs of Kingston- upon-Thames and Richmond, the 
‘Urban Districts of Barner, Carshalton, Ham, Sutton, The Maldens, 
and Coombe and Wimbledon, and so much of the Urban District of 
Surbiton as is comprised in the civil Parishes of Surbiton and Tol- 
worth and of the rural distr'ot of Croydon as is comprised in the 
civil parishes of Beddington, Merton, Mitcham, Morden and 
Wallington. 

In the County of Kent.—The Municipal Borcugh of Bromley and 
the Urban Districts of Beckenham and Penge. The Municipal 
Borough of Gravesend, the Urban Districts of Bexley, Chislehurst, 
Dartford, Erith, Foots Cray, and Northfleet, the Rural District of 
Dartford, and so much of the Raral District of Bromley as is com- 
prised in the civil parishes of Mottingham, North Oray, Orpington, 
St.Mary Oray, aud Bt. Paul's Oray. 

In the County of Essex.—The County Borough of West Ham, the 
Municipal Borough of East Ham, the Urban Districts of Barking, 
Grays Thurrock, Ilford, Leyton, Romford, and so much of the Rural 
District of Ossett as is comprised in the civil parishes of Aveley, 
Bulpbam, Chadwell, Little Thurrock, North Ockendon, South 
Ockendon, Ossett, Stetford and West Thurrock. 

And the following borongbs (referred to аз the industrial portion 
of the area of supply,") in the Administrative County of London.— 
Bermondsey, Bethnal Green, Camberwell Deptford, Finsbury, 
Greenwich, Hackney, Islington, Lambeth, Lewisham, Poplar, St. 
Pancras, Shoreditch, Southwark, Stepney and Woolwich. 

The remaining clauses in the Bill were then passed by the Com- 
mittee, and the Bill was ordered to proceed. 


Metropolitan Electric Supply Co.’s Bill. 


Тик Committee then considered the clauses in this Bill. 

Replying to the Онагамлм, Mr. Овіргв (Parliamentary Agent) 
said that the powers of the company in the Bill were restricted to 
supply to authorised undertakers, with the exception of railways, 
tramways, &c.; it was not intended to supply to private persons. 

The Онатвмалн said that certainly in the original Bill power to 
supply private consumers was included. 

Mr. Овїррв said that it could not have bean a filled up Bill. 

The CHAIRMAN said they were now proposing to supply the dis- 
trict on terms quite different from those on which the Administra- 
tive Co. would supply, but when the Committee said that the Bill 
might proceed, it was certainly on the understanding that the terms 
of supply were identical. i 

Mr. Ram, K.O., said that the terme aud conditions of supply 
would be identical in the two Bille. It was only in the industrial 
area that the Administrative County Co. was empowered to supply 
to manufacturers. In the non-industrial area both companies were 
restricted to supplying to authorised undertakers. 

Mr. FREEMAN, K.C., called attention to Clause 3, whicb, he said, 
would enable the company to break up streets, railways and tram- 
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ways without the consent of the local authority or company con- 
cerned. On behalf of the various railway companies he asked for 
the insertion of а clause which would provide (1) That in laying 
down, maintaining and rene wing cables, pipes, wires, &c., such works 
shall be execated at such times and in such manner as the engineer 
of the railway company might direct; (2) If any injury should 
arise from such works, &., the company should be liable to make 
compensation to any railway company, the amount of such com- 
pensation, unless agreed upon, to be determined by arbitraton. 
(3) If the railway company at any time wishes to adapt its rail- 
ways, or parts thereof, for working by electrical energy, or requires 
to alter or reconstruct bridges, tunnels, railways, &c., the railway 
company may, on giving 14 days’ notice, or in case of emergency 
without notice, carry the apparatus, &c , of the Power Oo. over their 
lands, &e., at any other point without being liable for any com- 
pensation in respect of such diversion, and should be entitled to 
compensation for the additional expense they were put to. 

Fhe Снатамлн asked why, if that clause had been accepted in 
the Administrative Bill, it should not be put in this Bill. 

Mr. Ram said the Administrative Bill came for the first time, and 
got certain powers, and was subject to all new legislation. His, 
however, was an old company, and was subject to all the restrictive 
clauses of the different Electric Lighting Acte. Не contended that 
the railway companies were amply protected under Clauses 15 and 
and 19 of the Electric Lighting Act of 1899 which were inco 
in his Bill. If Mr. Freeman was looking forward to future 
expenses which might be incurred by railway companies in moving 
mains, &c., of the Electric Co., he admitted that was not provided 
for, nor should such а burden be imposed on the company. They 
had been in relation with the railway companies in their area for 
years under the old Acts. 

The Снагвмак said the question really was whether it was just 
thata railway company wbich was put to additional expense in 
moving the apparatus of the Power Oo. should not get that 
additional cost from the same company. | 

Mr. Ram said if the Committee decided to give the clause, he 
would at all events ask that its operation should be limited to what 
occurred under this Act. | 

The clause was then passed by the Committee. 

Mr. Ram submitted the following new Clause 44, defining the 
area of supply in the County of Middlesex :—'' Subject to the pro- 
visions of this Act and notwithstanding anything contained in any 
former Act, it shall be lawful for the company to sell and transmit 
electrical energy to authorised distributors within any part or parta 
of the district in the County of Middlesex comprising the following 
local areas, viz.:—The borough of Ealing and the Urban Districts 
of Acton, Hanwell, Soutball-Norwood, Greenford, Uxbridge, Hayes, 
Chiswick, Brentford, Heston and Isleworth, Twickenbam, Tedding- 


ton, Hampton, Hampton Wick, Sunbury-on-Thames, Feltham, and 


Staines and the Rural Districts of Uxbridge and Staines. And to 
use all or any of their stations, lands, mains and apparatus for that 
purpose.’ 

It was agreed to insert an electrolysis clause for the protection of 
the Brentford Gas Co. 

Mr. Fama submitted an addition to Clause 13 which provided 
that the company should not break up any of the sabways which lead 
to the Central London Railway Oo.’s stations without the consent of 
that company. The pum agraed to insert this proviso in a 
different part of the Bill. | 

In accordance with an agreement arrived at with a number 
of local authorities, the following addition to Clause 13 was 
- agreed to :— 

“Provided also that any trenches or excavations made by the 
company for the purpose of laying mains, conduits, cables, wires, 
tubes, boxes, pipes and apparatus or repairing the same shall be 
filled in and made safe by the company within a reasonable time 
after the eame shall have been opened for sach purposes as afore- 
said in а good and workmanlike manner and to the satisfaction of 
the surveyor forthe time being of the respective local authorities 
and the permanent reinstatement of the same may be carried out by 
. such local authorities who shali be entitled to recover the expenses 
incurred in respect thereof from the company as a civil debt. Pro- 
vided also that the provisions of Sec. 14 of ‘the Electric Lighting 
Act, 1882' shall apply to the exercise by the company of the powers 
conferred upon them by this Act." 

Mr. Ram submitted a new Clause 154 for the protection of tbe 
Urban Districts of Brentford, Chiswick, Feltham, Heston, Staines, 
Teddington and Twickenham, with respect to the laying of 
cables, &c. 

Mr. Mongo moved a new clause to prohibit the company from 
acquiring electric lighting undertakings in any district without the 
consent of that local anthority. He pointed out that it would be 
possible for the company to purchase the shares in an existing com- 
pany and link up a big system which would prohib.t the local 
authority purchasing when the time came. 

Mr. Ram said if they did buy any company, they must purchass it 
under all the terms on which the order existed. 

Mr. Монко said if the company bought a lighting company 
there was nothing to prevent them mixing the two concerns up. 

The CHaIBMAN: Then they would have to unmix them when the 
time for purchase came. 

Mr. Monro taid the question was what the purchasing authority 
would have to purchase. 

The CHAIRMAN said that would have to be gone into when the 
time came. Tbe Committee disallowed the clause asked for. 

Mr. RAM brought up the following new Clause 164 to carry out 
the finding of the Committee as to additional powers in London :— 
"It shall be lawful] for the company, subject to the provisions of 
this Act, to sell and transmit electrical energy to authorised dis- 
tributors who are authorised by Act of Parliament or provisional 


order confirmed by Parliament to give а general supply of energy 
within the following areas in the County of London or any part 
thereof:—The Metropolitan Borough of St. Marylebone; the 
Metropolitan Borough of Hampstead; the Metropolitan Borough of 
Hammersmith; the Metropolitan Borough of Kensington; the 
Metropolitan Borongh of Falham. Subject to the provisions of this 
Act, the company may for that purpose make use of any cables and 
wires already laid by them, or which they are authorised to lay, 
and of any of their lands, stations and works, and exercise all or 
any of their statutory powers for breaking up streets and laying 
cables and mains, and all the powers hereinbefore conferred by this 
Act for the supply of energy to authorised distributors in the County 
of Middlesex, shall apply and have effect for the purposes of 
enabling the company to supply energy to authorised distributors 
within the said Metropolitan Boronghs. Provided that, except 
with the consent of the authorised undertaker, nothing shall 
authorise the company to sell and supply electrical energy within 
the Boroughs of Hammersmith, Kensington and St. Marylebone, or 
to break up any street or lay any cable, &c., except with the consent 
of the authorised undertaker.” 

The CHUAN said that they took power for supply in Hammer- 
smith, but had apparently agreed not to supply. 

Mr. Ram said that was so. 

The Committee ordered the clause to stand part of the Bill. 

The remaining clauses in the Bill, which were passed by the Com- 
mittee, included the following :— 

For the protection of the Metropolitan District Railway Oo. and 
the Underground Electric Railways Co. of London, Ltd. (referred 
to as the two companies " ) :— 

1. The company shall not in the exercise of the powers contained 
in this Act lay, or place any cables, mains, pipes or other works 
within 3 ft. of the cable subway and line of cables (in this Section 
called “ the Cable Subway ") of the two companies situated in the 
Metropolitan Boroughs of Chelsea and Kensington, and leading 
from the Earl's Court Station on the Metropolitan District Railway 
to the generating station at Lot's Road, Chelsea ; 

2. In laying down, altering, improving, enlarging, extending, 
maintaining or renewing, or in execating or effecting the repaire 
or renewals of any cables, mains, pipes, or other works in exercise 
of the powers contained in this Act over, under, or within 10 ft. of 
the cable subway, the same shall be done under the superintendence, 
and to the reasonable satisfaction of the principal engineer of the 
two companies, and according to plans to be previously submitted 
to and reasonably approvéd by him in writing within one calendar 
month after such submission, or in case of difference as may be 
determined by arbitration in the manner hereinafter provided. 

3. All such works as are referred to in the preceding Sub-section 
shall be done by, and at the expense of the company, who shall 
also restore and make good to the reasonable satisfaction of such 
engineer, the roads over the cable subway so far as the same may be 
disturbed or interfered with, by, or owing to any operations 
of the company: Provided always that should the two companies 
elect so to do they may themselves carry out the work of laying the 
same, and of restoring and making good the roadway at the costs, 
charges and expenses of the company ; 

4. All such works and operations and all matters incidental 
thereto shall be constructed, executed and done at such times and 
in such manner as the engineer of the two companies may direct, 
and so as to cause as little injury as may be to the cable subway so 
as under no circumstances to cause any interruption to the electric 
current in such cables; 

5. If any injury or interruption as aforesaid shall arise from or in 
any way be attributable to any of the acts, works, operations and 
matters aforesaid, or to any default or omission of the company or 
their contractors or servants in exercising any of the powers of this. 
Act, the company shall make compensation to the two companies 
in respect thereof, the amount of such compensation unless agreed 
epon 72 be determined by arbitration in the manner hereinafter 
provided: 

6. If the two companies at any time or times hereafter require to 
construct any additional or other works in connection with, or to 
widen, alter, reconstruct or repair the cable subway over or under 
which any of the works of the company may have been constructed 
or laid, they may, on giving to tbe company 14 days' notice in 
writing, and in case of emergency (of which their engineer shall be 
the sole judge) without notice divert, alter, support or carry the said 
works of the company over or under the cable subway at any other 
point or otherwise deal with the same in as convenient a manner as 
circumstances will admit, and doing as little damage as may be 
without being liable to pay compensation in respect of such diver- 
sion, alteration, supporting, carrying, or dealing with such works. 
Provided that such works shall be done without unduly interfering 
with the electrical supply of the company. 

7. Any additional expense which the two companies may reason- 
ably and properly incurin widening, altering, reconstructing, repair- 
ing or maintaining the cable subway by reason of the existence of 
any electric cables, mains, pipes or other works of the company over, 
under or in proximity to the same, shall be paid by the company. 

8. In the event of the cable subway or the efficiency thereof being 
at any time injuriously affected by induction stray currents or 
otherwise from the generating stations, electric lines or works of 
the company or in the event of such injurious affection being in the 
opinion of the engineer of the two companies reasonably probable, 
the company shall forthwith at their own expense execute and do 
such remedial works as may be necessary for the protection of the 
two companies, or if they so elect the two companies, may them- 
selves execute and do such works at the coat of the company. 

9. The company shall pay to the two companies all costs, damages 
and expenses incurred by the two companies by reason of such 
injurious affection, and shall also bear and-on demand pay to the 
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two companies all reasonable cost of the superintendence by them 
of the laying down, alteration, . enlargement, extension, 
maintenance or renewal of, or of the execution of repairs to any 
cables, mains, pipes or other works of the company and all reason- 
able costs of watching, lighting and protection of the cable subway 
with referenoe to and during such laying down, alteration, improve- 
nt 5 extension, maintenance, renewal or repairs as 
aforesaid. 

10, Any dispute or difference which may arise between the two 
companies and the company with reference to the provisions of 
this section or in any way arising thereout, or as to any works to be 
carried out in pursuance thereof shall be settled by arbitration by 
an engineer or other fit person to be appointed by the Board of 
Trade on the application of the two companies and the company or 
either of them. 

For the protection of the Baker Street and Waterloo, the Charing 
Oross, Euston and Hampstead, and the Great Northern, Piccadilly 
and Brompton Railway Companies (hereinafter referred to as the 
protected oom paniea ), and in addition to any other provisions for 
their protection contained in this Act the company shall not 
(except with the consent in writing of the protected companies or 
such of them as may be affected) in any manner interfere with the 
railways tunnels, stations, approaches, subways, passages, and other 
works which the protected companies are now authorised to con- 
struct, or which they may be authorised to construct by any Act 
passed in the present session of Parliament. 


L.C.C. Tramways. 
(Concluded from page 847.) 
Wednesday, May 24th. 


Evidence was given by Mr. Јони Вовив, M.P. He was of 
opinion that instead of adding to the congestion of the traffic, the 
tramways would tend to relieve it. He admitted that the Embank- 
ment was not а good road—it was made by the old Board of Works. 

Mr. FrYzMAUBICE, the engineer to the Council, was then recalled 
as to the space between the lines on Westminster Bridge. If the 
two lines were laid 24 ft. off the centre of the bridge, the space 
between them could be reduced to 9 ft. 7 in. 

Mr. BAGGALLAZ addressed the Committee on behalf of the front- 
agere on the Embankment, and called a number of witnesses. 

Mr. EsSTALL, of the Metropolitan Railway Co, was then called, 
and eaid that for a distance of 740 yd. the proposed tramway 
would run over the top of the railway tunnel. The distance 
between the roadway and the tunnel was, in places, as little as 
s oM He understood that the conduit system required a depth 
of 30 in. 

Mr. PoLLOOg, K.C., said that he had not said that 30 in., was 
always necessary. 

Witness, continuing, remarked that if the roof of the existing 
covered way, which was of iron girders, Lad to be reconstructed, it 
would, perhaps, cost something like £25,000. 


Thursday, Мау 26th. 


Mr. F&REBMAN, addressing the Committee on bebalf of the 
Metropolitan Railway Co., complained that the tramways would, 
‚ without doubt, be serious competitors with the railway company if 

they were allowed along the Embankment. There was not, he 
submitted, any reason why the Committee should reverse the 
decisions which bad been come to by other Committees of that 
House. Dealing with the proposal to cut into the top of the 
tunnels, Mr. Freeman continued that the sanctioning of such а 
thing might lead to disaster. It was to be remembered that the 
conduit system would be the system of traction adopted for the 
proposed tramway, and his contention was that, as in some places 
there was only 1 ft. 6 in. between the surface of the roadway and 
the top of the arch of the tunnels, there would not be sufficient 


room. | 

Capt. J. W. Norr BowzB, Commissioner of the City Police, was then 
called. He considered that the proposed tramway over Blackfriars 
Bridge would lead to а great disturbance and congestion of the 
traffic, but added that if the bridge were widened at the Embank- 
ment end, his ebjection would not be so great. The point in 
question was “the most difficult crossing in London." 

Mr. E. R. Henny, Chief Commissioner of the Metropolitan 
Police, gave evidence as an independent witness. In reply to the 
Снітвмлх, he said that in his opinion the tramway over West- 
minster Bridge would greatly add to the congestion of Bridge 
Street near the Houses of Parliament. The traffic at that point was 
very heavy. 

Sir Вагрн Lrrrrnn then shortly addressed the Committee on 
behalf of the Corporation of London. He said that the City had 
Always wished to do all in its рте to assist the working classes 
who came into it every day. ut these tramways could never be 
anything but an obstruction. If any communication by tramway 
from North to South was really necessary, and he would not admit 
that it was, the only sensible way to secure it was for the L.C.C. to 
construct another bridge between Waterloo and Blackfriars. 

Mr. EnBsk1NB Роцгоок, K.C., in his reply, dealt with the various 
points raised by the opponents of the Bill, and the CHAIRMAN 
remarked that the Committee would reserve its decision. 


Friday, May 26th. 


The CHAaiRMAN (Mr. Kearley) said that the Committee were 
prepared to pass the preamble of the Bill, with the excep- 
tion of the proposed connection with the subway under Kingsway. 
The widening of Blackfriars Bridge was imperative. 

Чы: Тыс LiTTLER remarked that no such power was taken by 
the Bill, 


The Onarnman said that he was aware of that. The Committee 
knew what clause it was they wanted. They would not pass any 
clause which was ultra vires. 

Wednesday, May 318. 5 

The Committee had before it the proposal of the L.0.0. concern- 
ing the condition to widen the bridge, and it was declared 
that unless there was an agreement arrived at between the City 
and the Council, it was useless to proceed with the Bill. The 
matter now stands over until June 26th. 


L.C.C. (General Powers) Bill. 
Wednesday, May 24th. 
Mn. J. W. Wirsox's Committee of the House of Commons con- 
sidered the electrical clauses in this Bill. The clauses, No. 62 and 
63, in the Bill were as follows:— 

“То empower the Councils of the Metropolitan Boroughs being 
authorised to supply and supplying electricity to provide, sell, let 
for hire, fix, set up, alter, repair and remove wires, lamps, motors, 
meters and all manner of electrical machinery and apparatus, and 
to expend money upon the wiring and fitting and supplying with 
wires, fittings, machinery and apparatus the premises of any of their 
consumers, or prospective consamers, of electrical energy, and to 
enter into and carry into effect agreements and arrangements with 
respect thereto, and to make such charges therefor, whether 
directly or otherwise, as they may think fit.” 

"То empower the Councils of the Metropolitan Boroughs, or any 
of them, to borrow in the same manner, and subject to the same 
conditions as if such expenditure were for the purposes of the 
Electric Lighting Acts, 1882 and 1888, as amended by any subse- 
quent Act, and upon such terms and conditions as to repayment 
and otherwise as may be specified in the Bill such sums of money 
as may be required by such Councils for the purposes hereinbefore 


: mentioned." 


Lord Бовввт OxoIL, K.C., read the clauses to the Committee, 
апа remarked that the Committee would see that the clauses 
applied only to those Borough Councils which actually supplied 
electrical energy. They would also notice that it was the Metro- 
politan Borough Councils only who were to be so authorised, and 
not the L.0.0. directly. The Council had put such proposals for- 
ward more than once. They did so in 1902 and again in 1903, but 
the clause in question had never yet been before that Committee. 
Bince that time two of the Metropolitan Boroughs— Woolwich 
and  Marylebone—had obtained clauses enabling them to 
supply electrical fittings. Lord Robert then cited a number 
of precedents for the clause from various parte of the country, 
and said that 20 of the borough councils had written to the L. O. O. 
urging them to obtain the powers. The Hackney Borough Council 
on February 8th, 1904, passed a resolution calling upon the 
L. C. O. to apply to Parliament. Counsel submitted that it seemed 
only right that a local authority should be able to carry on its 
business with а reasonable possibility of success. The Council were, 
however, of opinion, that some undertaking should ba given that no 
charge should fall upon the rates, and with this object in view they 
would agree to the insertion cf а рок proviso. The West- 
minster City Council was the only local authority against the pro- 
posal, but they were not represented by counsel. Oounsel then 
dealt with the opposition of the companies, and read portions 
of the petitions of the South Metropolitan Gas Co. and the Gas 
Light & Coke Oo. The petitions alleged that there was a posi- 
bility that as ratepayers they would be called upon to bear part of 
the cost of what was really a competition with them. Learned counsel 
thought that if it was right for the Borough Councils to have the 
clause, it was only right that АП the ratepayers should contribate to 
the public purpose which the municipal authority was carrying out. 
However, he admitted that there did seem to be a superficial 
unfairne ss in making a gas com pay for what was really com- 


| petition with them, although he thought that the protecting proviso 


that no charge should fall upon the rates was! sufficient to protect 
the gas companies. А 
In reply to the Онлівмлм, Lord Вовивт said he did not think - 
that dynamos would come within the terms of the clause. When 
Woolwich got its powers a proviso was inserted that they should 
not manufacture any of the machinery themselves. The L.O.C. did 
not intend to put up a manufactory. Dealing with the petitions 
of various companies supplying electrical energy within the area of 
the Administrative County of London, counsel said that as a 
matter of fact, there were only two cases in the metropolis where 
there was competition between a company and a local authority — 
Camberwell and Bermondsey—so that only in these two cases 
could there be any competition in the supplying of fittings. He 
thought that in those cases where the local authority was com- 
peting with a company, it was only fair that the local authority 
should have the same facilities for supplying fittings as the com- 
any had. с 
Р Mr. Henry Mirrs, the chairman of the Lighting Committee of 
the Islington Borough Council, was then called. He said that the 
canvasser of the lighting department of the Council had reported 
to the Committee that if the Council were able to supply motors 
the number of customers would be very largely increased. From a 
ratepayer's point of view it would be an advantage that the namber 
of consumers of the light or power supplied by a local authority 
should increase. 
Cross-examined by Mr. BArrovuB Browne, К.С. (for the Electric 
Lighting and the Gas Oo.), Witness admitted that the clauses were 
Struck ont in 1903. It wasa fact that in the two cases where the 
powers had been given, they had been given on the direct applica- 
tion of the authorities themselves, and not by a general Bill. 
Before a Borough Council supplied а househclder they would no 
doubt make sure that their rental or payment was secure. 
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In reply to Mr. NzviLrE (for the Putney. and Wandsworth Gas 
Co.), WrrEESS admitted that gas companies or similar corporations, 
although very large ratepayers, had no direct voice in the adminis- 
tration of the rates. 

Mr. NzviLLB asked witness if he would be prepared to support 
an alteration of the clause so that the charge made for the current 
should include interest and sinking fund on the money proposed 
to be borrowed by the Borough Councils from the London County 
Council. 

Wrrurss thought that the clause as it stood, with the addition of 
the proviso, afforded all tbe protection that was needed. 

Mr. Нотонімвох (for the Electrical Engineers and Electrical 
Contractors’ Association): You would put in these County Council 
motors at cost price ? 

Wirnzss : I didn’t know there were any County Council motors. 

Mr. HuroBINSOW: But you would put in the motors and the 
fittings as cheaply as you could ? 

Wirszss thought that they would. He was not aware that 
_ although Ealing had power to supply fittings, they were bound to 
supply them through a contractor. 

r. Нотснінвон proceeded to cross-examine witness with 
respect to an agreed clause between the Electrical Contractors’ 
Association and the Borongh Councils’ Association. The clause, 
he said, was agreed to with a Mr. Alderman Pritchard. 

Lord Коверт CRO objected that the clause had not been referred 
to in the petition of Mr. Hutchinson's clients. 

Mr. Нотонгмвон admitted this, but he said that he had а ect 
right to crose-examine on the question, on account of Lord Robert 
Cecil's taking up the position that he appeared as the representative 
of the Borough Councils. The matter would have been referred to 
in the petition, but when the petition was drafted, it was under- 
stood that Lord Robert appeared only for the L.0.0. Mr. 
Hutchinson said that if the Committee would allow him, he would 
call evidence to prove that the clause bad been agreed to. 

The Cuatnman of the Committee said that he could not advise 
counsel as to what evidence should be called. 

In reply to members of the Committee, Wirnzss said that he 
was a member of the Borough Councils’ Association, and he knew 
nothing about the alleged agreed clause, 

Mr. Bryceson, the Town Clerk of Woolwich, said that the rale 
of fittings in that borough had been self-supporting ; there had been 
no charge on the rates. 

Oros-examined by Mr. Huroumson: It was а fact that the 
Council had no completed financial year’s account. He thought 
that they were earning a small profit. He could not say how much 
they spent upon materials, but roughly ke shoald say about £1,000 
up to the present time. They had no“ dead stock; they did not 
N largely for that. 

‚ Нотовінвон: You buy from hand to mouth ?—I don't say 
that, He knew that there were no electrical manufacturers in 
Woolwich now ; but he did not remember that there was ever more 
tban one such firm in the place. 

In reply to the CAR: The Council would certainly put in 
5 eae air vd £500 а reg They had, however, never 

е а motor ut in; t 
about ean p | e largest was probably worth 

Mr. R. Presron, Town Clerk of Falbam, was called as to the 
alleged agreement which had been entered into by Mr. Alderman 
Pritchard. Witness said that he was a member of the Executive 
Council of the Metropolitan Borough Association, and the first he 
beard of that clause was that morning in the Committee Room. 
Certainly the Association did not authorise Alderman Pritchard to 
enter into any agreement. 

At the conclusion of witness's evidence, Mr. Farrman, K.C, 
(for the L.C.C.) intimated that he had a number of witnesses from 
places outside London, from Bradford and places in the North. 

The Снлівмлн said that as the matter had often come up before 
Committees he did not think there was any necessity to hear the 
witnesses in question. 

Farther evidence having been called, the Committee decided 
that the clauses should stand part of the Bill. Tbe exact wording 
of the clauses would be decided on Thursday. 


Thursday, May 251%. 


Before preceeding to the consideration of clauses, the CHAIRMAN - 


remarked that in arriving at their decision on Wednesday, the Com- 
mittee were entirely unanimous. 

Mr. F&zzwaN, K. O., for the County Council, said that, in con- 
sequence of the decision, the words “ whether directly or otherwise 
baving relation to the manner in which а borough council might 
charge for wiring, fitting, and apparatus had been struck out of 
Clause 63. The County Council and the gas companies had agreed 
to the following provisos to the clause :— 

“1. Provided also that every such council skall so adjust the 
charges to be made by them as aforesaid as to meet any expenditure 
by them under the powers of this section, including interest upon 
ару monies borrowed under and for the purposes of this part of 
this Act and payments to sinking fund in respect of such monies, 

"2, Every eum charged by any such council to a consumer in 
respect of the wiring and fitting of tbe premises of such 
consumer and tbesupplying of wires, fittings, motors, and apparatus 
sball be clearly stated on every demand note by such council for 
payment for electrical energy supplied to such consumer distinct 
from the charge for such energy. The total sums received and 
expended by any auch council under this part of this Act in each 
year, including the amount required for interest on and payments 
to sinking fund, in respect of any monies borrowed, shall be 
separately shown in the published accounts of the electric lighting 


undertaking of such council for such year." 


Counsel for tbe gas companies having agreed to these amend- 
mente, the Committee gave its approval to the amendment in 
Clause 63 and the new provisos, and inserted them in the Bill. 


The Telephone Agreement. 
Tuesday, May 30th. 


Тнв Select Committee of the House of Commons, under the 
Ohairmanehip of Mr, SrTUART WonTLRY, sat on Tuesday to consider 
the agreement which has been provisionally made between the Post- 
master-General and the National Telephone Oo. for the purchase of 
the company’s undertaking. 

Sir HOBIRT Hunts, solicitor to the Post Office since 1882, was 
the 0785 witness called, and stated that he had been familiar with 
all the important questions relating to the telephonic service of the 
country. On July 24th, 1900, an injunction was obtained against 
the National Telephone Co., preventing them opening streets in 
London without the consent of the Postmaster-General, and that 
was undoubtedly one of the reasons which induced some 
co-operation between the company and the Post Office, for the 
growth of the business made it incumbent on the company to 
extend their underground wires. The company’s licence expired in 
1911, and the company would have no power after that date of 
sending a single message between two independent persons, although 
they would have power to lay private wires, There was no provi- 
sion in the licence for the purchase of plant. The company was 
not bound to sell, and the Postmaster-General was not bound to 

urchase their plant. About this time (1900) the company wanted 
һ capital, and the only security they had to offer the public 
was a securily which was becoming less valuable every day. At 
the same time the Postmaster General was under an obligation to 
start a telephone system in London, but the great difficulty in his 
way was that he could not offer communication with the subscribers 
of the National Telephone Co., and further, the company coald 
mske any charges they liked, and were not bound to give the same 
terms to all persons. At that time a deadlock appeared imminent 
unless some agreement was ccme to whereby toe Postmaster- 
General could obtain facilities, and the company were able to lay 
underground wirer. Accordingly, negotiations took place as 
regarded the London area of the company in 1901, and it resulted 
in an agreement being entered into in the same year. The main 
provisions of the agreement were, first, that there was to be inter- 
communication without any charge between the subscribers and 
the Post Office exchanges, and the subscribers of the National 
Telephone Co.; secondly, the company were to supply telephonic 
communication to all persons without favour or preferenoe; thirdly, 
certain schedule rates were agreed on to be charged by both concerns; 
fourthly, the Postmaster-General was to provide underground wires 
for the company; and fifthly, at the expiration of the company’s 
licence in 1911, the Postmaster-General was to buy the company’s 
London plant on terms which were generally known astramway terms. 
This agreement was approved by Parliament after a debate, and it 
had given a great impetus to the telephonic business. From 
February, 1902, when the agreement came into force, to the end of 
last year, the Post Office had obtained 22,000 subscribers, while the 
National Telephore Co. had increased their subscribers by the same 
number. The Telephone Co. had 71,417 telephones in London, and 
they had altogether in the country 315,829 telephones, and conse- 
quently the agreement of 1901 bad a very material bearing on the 
whole matter. So far as the telephonic business of the country at 
present was concerned, the Postmaster-General worked the trunk 
wires. These comprised nearly 60,000 miles of double wire and 
over 400 trunk oentres, and represented an expenditure of about 
£2,500,0C0. It was the most extensive trunk telephone system in 
the world. Then the Postmaster-General had his London exchange 
aystem, and also about 300 small exchanges in the country. The 
latter were mostly in rural places, and comprised altogether about 
7,000 subscribers. The capital expenditure on these exchanges 
(including London) wasover £2,000,000. Then there were fire muni- 
cipal telephone exchanges with the following licences:— 

Glasgow, licence terminating in 1913. 

Hall, licence terminating in 1911. 

Swansea, licence terminating in 1920. 

Brighton, licence terminating in 1926. 


Portsmouth, licence terminating in 1926. 
The National Telephone Oo. had exchange systems in all the 


more populous towns snd districts in the ocuntry, and according to 
their published accounts their expenditure on their business 
generally had amounted to £10,500,000. The proportion of 
messages passing over exchange lines as compared with those over 
trunk lines was about 95 per cent. It might be stated roughly that 
nine-tenths of the telephonic business of the country was in the 
hands of the Telephone Oo, and consequently asin 1911 the Tele- 
phone Co. wculd be unable to work a single exchange the telephone 
system would come to a standstill unless some arrangement were 
come to. On the other band, the Telephone Oc. would have no 
purchaser for its plant. Bot, further, there was another matter for 
consideration. Unless some agreement were come tc, it was pro- 
bable that difficulties would arise before 1911, because the 
Telephone Co. would limit its operations and charge more 
before the expiration of the licence in order to be able to 
replace at least some of its capital It was esential, 
therefore, that some arrangement should be made by the 
Postmaster General to carry on the business. The municipal ex- 
changes were so few that they would not have a material bearing 
upon the matter, and therefore the duty fell on the Postmaster- 
General to continue telephonic communication. To do that there 
seemed to be only two ways, Bither the Postmaster-General would 
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which the National Telephone Oo. had at its disposal. 
Consequently the construction of such plant should have been 
began by now. Secondly, it was obvious that if such a course were 
pursued there would be an enormous waste of capital in duplicating 
the plant. Sir Robert Hunter proceeded to deal in detail with the 
clauses in the published provisional agreement, and said the main 
effect of it would be to enable the Postmaster-General to take over 
the company’s business in 1911. There would be no good- 
will paid, except in the case of the private wire business, 
and where, owing to municipal competition, the company 
had got an extension of their licence. In the case of the 
private wire business three years’ purchase would be paid. 
Sam ming up the effect of the agreement, the witness said the first 
great advantage was that it provided for the continuance of the 
telephonic service of the country without a break, and it supplied 
the Post Office with plant at the price which it would have to pay 
if it constructed it itself. From the company’s point of view, he 
understood that they considered it would enable them to raise 
sufficient additional capital as might be necessary to meet the 
сзи which might be made upon them to meet an extended 
oe. 

By Mr. Benn: The Postmaster-General had not formed any 
estimate as to the liability which the purchase clauses of the agree- 
ment would entail. They knew that the Telephone Oo. said they 
had spent 103 millions on their undertaking, but it was very 
difficult to arrive at a figure, because it was not the plant which the 
company had now which they had to purchase, but any additional 
plant which they might erect before 1911. | 

The Committee then adjourned. 


Metropolitan Pneumatic Dispateh Bill. 
(Concluded from page 847.) 
Thursday, May 26th. 


Further witnesses were called, among them Mr. C. A. BREBETON, 
the engineer to the scheme, who said that ће bad seen the working 
of the tubes at New York, Boston, and Philadelphia. In those 
places the carriers travelled at 30 miles an hour; collision was 
avoided by the maintenance of а distance of 100 yd. bstween the 
carriers. A heavy carrier would not attain the maximum speed all 
at once, but the fact that it was followed by another and a faster 
carrier would compress the air between the two, and the reaction 
would, of necessity, force the first carrier along more quickly until 


the maximum speed was reached. Не did not see any difficulties 


in the way of the scheme. 


Monday, May 29th. 


Mr. J. R. МАввтотт, the solicitor to the promoters of the Bill, 
was called. Не went at some length into the negotiations which 
preceded the application to Parliament. Out of 29 local authori- 
ties in London, 19 petitioned against the Bill originally. Seven of 
these bad now withdrawn their petitions, while four who had pre- 
sented petitions were not appearing by Counsel. The eight peti- 
tioners who remained were, therefore— Paddington, Camberwell, 
Lambeth, Hampstead, Fulham, Shoreditcb, Marylebone, and the 
City. In this connection, he said that he wished to point ont that 
the actual course of the pipes would be left to the decision of the 
local authorities. In the case of some of the local authorities, terms 
had already been agreed to, and similar terms had been offered 
to the remaining petitioners. An offer had been made to 
all the electric lighting: authorities and companies in the 
County of London, setting forth the terms upon which a 
supply of electrical energy would be taken from them, but no 
agreements had yet been made. It was absurd to suggest that the 
company would go on laying tubes in all directions. Jt was tiue 
that they took power to lay them wherever they wisbed, but it was 
to be remembered that the tubes would cost £30,000 a mile asa 


whole, and the company would not be likely to lay down miles of 


tubes for amusement. The promoters had agreed to carry on the 
ide of construction in certain districts between midnight and 

a. m. ! 

Oross-examined by Bir Rara Ілттгівв, K.C.: Witness would 
not admit that the scheme was merely an experiment.  Bimilar 
tubes had been used before. 

Witness having been further cross-examined, the OHAIRMAN 
ordered the room to be cleared, and without having heard the case 
for the opposition, the Committee found the preamble not proved. 


Croydon Corporation Bill. 
Friday, May 26th. 


Tuis Bill came before Lord Newton's Select Committee of the 
House of Lords. 

Mr. GERALD FITZGERALD, in opening the case for the promoters, 
said that the Bill was to authorise the construction of certain 
linking-up lines and tramways in Croydon. It had already passed 
the Police and Sanitary Committee of the House of Commons. 
Clause 4 dealt with the electrical part of the Bill, and was in three 
parts, one of which was opposed, and this was the only opposition 
to the Bill. The opposition came from the County of London Elec- 


tric Supply Oo., the South Metropolitan Tramways and Lighting Co. 
and the South London Electrical Bupply Corporation. As regarded 
that particular portion of the Bill those same petitioners came 
before the other House, and their locus was objected to before the 
Court of Referees, who held that they had no locus to be heard on 
the ground that none of their rights and interests were affected by 
the Bill. That applied to the County of London Electric Bupply 
Oo. and the South London Electric Supply Corporation. The 
South Metropolitan Electric Supply rporation now peti- 
tioned another part of Bill. The clause was as 
follows :—“' If the local authority for any district adjacent to the 
area which the Corporation are for the time being authorised to 
supply with electrical energy shall be authorised by Act of 
Parliament or provisional order confirmed by Parliament to supply 
energy, or if any company wish to be so authorised to ply 
energy within any sach district; the Corporation and such 
authority or company as the case may be, shall enter into aad 

into effect ents for the supply of electrical energy in 

by the Corporation to such authority or company.” Mr. Fitzgerald 
remarked that the clause was merely a ve clause. ЭЕ. 

Mr. Бвкрввіск Czas. LLOYD, the town clerk of Croydon, was 
called, and said that the clause was a very common clause. At the 
present moment the clause would only enable the Corporation to 
supply petitioners. He quoted a number of precedents for the 
insertion of the clause. 

After hearing Mr. Moon, K C., for the opposition, the CHAIRMAN 
of the Committee said that they had decided that they would not 
aad the clause. The rest of the Bill, which was anopposed, then 
P 


Steam Engines and Boilers (Persons in Charge) Bill. 


In the House of Commons last week, Mr. J. Watton moved the 
second reading of this Bill, which provides for the granting of first- 
class certificates to any who shall produce satisfactory 
evidence that for not less 12 months before the commencement 
of this Act be bas within the previous five years had the 
practical charge or control of a boiler or engine of 5 H.P. or upwards, 
A person who produces to a Beore tary of State testimonials from at 
least two , showing that he is, in point of character, know- 
ledge, physical ability and experience, fit to receive a second 
class certificate, shall be entitled to receive such certificate. 
An ө мыс sbal pay to the Secretary of State a fee not 
exceeding, in the case of a first-class certificate, the sum of 
ба, and ia the case of any other certificate, 2s. 6d. The Bill 
imposas penalties upon any person who shall take charge or control 
of, or employ another person to take cbarge or control of, апу 
boiler or engine to which the Bill applies. 

Bir W. Tomimson moved that the Bill be read a second time in 
six months. Debate adjourned. 


Electric Lighting Provisional Order (No. 9).—On Friday the Bill 
confirming provisional orders granted by the Board of Trade under 
the Electric Lighting Acts, was before the Examiner, and was 
ordered to be reported for third 5 The Bill confirms 
orders to the Brentford Blectric Supply Oo., in respect of the Urban 
District of Brentford; to the County of London Electric Supply 
Oo., Ltd., in respect of the parishes of Addington, Beddington, 
Coulsdon, Mitcham, Morden, Sanderstead and Woodmansterne, 
Surrey ; to the County of Darham Electrical Power Distribution 
Oo., Ltd., in respect of certain parishes in Darbam ; to tbe Corpora- 
tion of Mastbourne, in respect of the parish of Willingdon ; to 
the Gravesend Оо on, in respect of Northfleet; to the 
Kingsbury U.D.C., іа respect of Kingsbury; to the Wincsor Elec- 
trical Iostallation Co., Ltd., in respect of Oid Windsor; and to the 
Bournemouth and Poole Electricity Supply Oo., in respect of a 
number of parishes in Dorset. | 

Electric Lighting Provisional Order (No. 8) Bill.—This Bill, which 
originates in the Lords, has passed the Standing Orders stage. It 
confirms orders granted to the Scottish House-to- House Electricity 
Co., Ltd., in respect of the Burgh of Airdrie; to E. J. B. Lowdon 
and К. Lowdon, in respect of а portion of the Parish of Peter- 
culter; and to the Scottish House-to-House Electricity Co., Ltd., in 
respect of the Burgh of Coa: bridge. 

Shepton Mallet Gas (Electric Lighting) Bill.— This B. Il came before 


` the Unopposed Committee of the House of Lords, on May 23rd, 


when it was ordered to proceed. The measure seeks to empower 
the company to generate and supply electricity within their limite 
of gas supply. | 

Tramway Confirmation Orders.—Tramways Confirmation Orders 
Bills (Nos. 1 and 2) have the Examiners in respect of 
Standing Orders. No. 1 Bill confirms orders to the Bradford Oor- 
poration to construct about 24 miles of tramway ; to the Gorton 
U.D.C., to construct about 1 mile; to the Corporation of Keighley, 
to make several small junctions; to the Leeds Corporation, to oon- 
struct about 14 miles; tothe Liverpool Corporation, to construct 
aboat 4 miles; and to the Padsey Oorporation, to construct about 
74 miles. No. 2 Bill confirms orders to the Aberavon District 
Tramways Syndicate, Ltd., to constract 14 miles; the Luton Cor- 
poration, to construct about 64 miles; the Colchester Corporation, 
to construct about à mile; the King's Norton and Northfield U.D.O, 
about 1 mile, joining up with the tramways of the Birmingham Tram- 
ways Co.; the National Electric Construction Oo., Ltd., amending 
the Portobello orders of 1900 and 1903; and to the Bouthampton 
Corporation, to construct 1 mile of tramway. 

South Lancashire Tramways Bill.—This Bill came before Lord 
Balfour of Burleigh's Committee on Unopposed Bills on May 23rd. 
It appears from the preamble that the South Tramways 
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Oo., which have а very extensive system, are authorised under various 
Acts to raise capital to the extent of £1,450,000, and of this 
£489,244 has been issued to the South Lancashire Blectric Traction 
and Power Co., Ltd., who have constructed a large portion of the 
tramways authorised by the Acte. In 1896 the Lancashire Light 
Railway Oo., Ltd., got an order empowering them to construct a 
light railway from Liverpool to Prescot, and they have issued shares 
to the amount of £49,377 to the South Lancashire Electric Trac- 
tion Co. The South Lancashire Electric Traction Co. have issued 
ordinary shares to the amount of £250,000, preference shares to the 
extent of £110,132, and debentare stock to the amount of £600,000 ; 
buf, as the company were unable to pay the debenture interest, a 
receiver had been appointed. The South Lancashire Tramway Oo. 
ara seeking to acquire the assets of the Traction Co. and the under- 
taking of the Lancashire Light Railways Co., and to enable them to 
do this, and also to enable authorised tramways to be constracted, 
the company want power to rearrange their capital, and to create and 
issue debenture stock. The usual formal proofs were given, snd 
the Bill was ordered to be reported for third reading. 

G sport and Fareham Tramways —The Bill promoted by the 
Portsmouth Street Tramways Co. to construct additional tramways 
in the urban districts of G sp rt, Alver:toke and Fareham, came 
before the Unopposed B lls Committee of the House of Lords on 
May 23rd. The Committee ordered the Bill to proceed. | 

Electric Lighting Provisional Orders (No. 7) Bill.—This Bill came 
before the Unopposed Committee of the House of Commons on 


Workmen's Compensation Bill.—In the House of Lords on Mon- 
day thie Bill was read a third time and passed, after several amend- 
ments relating to sub-contracting had been inserted. T he Earl of 
Wemyss thought it ought to be known to workmen that legislation 
of this character tended to lower wages. 

S.cond апі Third Readings.— In the House of Commons on 


passed the 1 Bills Committee of the House of Commons 
on May 25th. The Chairman of the Committee, in reporting to the 
House on the Bill, states that the Committee considercd a report 
from the Board of Trade as to tbe rates on the transferred under- 
taking being assimilated to those in force on the Metropolitan 
Railway, but after hearing evidence they were of Opinion that the 
5 of the Board of Trade need not be insisted 
on. 

Hastings Tramwoys Bill.—On May 23rd this Bill, which gives 
the Hastings Tramway Oo. an extension of time for the completion 
of their works, and also power to abandon portions of the autho- 
tised undertakings, was before the House of Lords Committee on 
Unopposed Bills. Formal evidence proving the preamble was 
given, aud the Bill was ordered to be reported for third reading. 
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BfRUINdHA N CoBroRaTION v. EiBMINGHAM CANAL NAVIGATION. 


In the Chancery Division of the High Court on Thursday, May 25tb, 
Mr. Justice Farwell delivered his reserved judgement in this case. 
His Говрвнір said that plaintiffs claimed to be entitled under 
the provisions of defendants’ Act to take water from the Birming- 
bam and Fazely Canal for the purpose of their generating station, 
from which they proposed to supply electricity for lighting their 
city and in due course for working their tramways and other pur- 
poses. The amount of water proposed to be taken was at present 
about 250,000 gallons an hour, and the claim was to take it free of 
charge. The question turned on the true construction of Bec. 82 
of William the Fourth of 1834. The plaintifis contended 
that their generating station was a manufactory within the 
meaning of the section. The defendants contended that the 
only manufactories entitled to the benefit of the Act were manu- 
factories belonging to persons who, at the date of the Act, possessed 
steam engines used for the purpose of such manufactories, or in 
other words, tbat additional steam engites were allowed to manu- 
factories then using steam engines and nothing more, and that 
even if this was not so, a generating atation was not a manufactory 
within the meaning of this particular Act. Priná facie, the words 
“the above manufactures" must mean the manufactories mentioned 
&bove, and that only the manufsctories so mentioned were those 


having steam engines in existence at the date of the Act. It was 
said that the reference to the futuro acquisition of the land and the 
future extension of the canale excluded this view, but it had to be 
observed that it was the fature erection of the manufactories which 
was mentioned as contemplated, and it was quite possible that 
engines might be erected after the Act on land thereafter acquired 
within the 200 yards of canals thereafter cut, and yet bo for the 
use of manufactories existing at the date of the Act. Farther, the 
Act distinguished on the face of it between manufactories and 
cornmills, collieries, ironworks and other works. The manufac- 
tories were qualified by the use of the word “above.” Oornmills 
had no such qualification, and collieries, ironworks, and other works 
had no claim to draw water for any new engines at all. Asa 
matter of construction, he did not think it possible to read the 
words in other than their primd facie meaning, but Mr. Parker had. 


invited him to read the words “the above manufactories” as “ any 


Buch manufactories as are mentioned above,” or to alter the “ above ” 
into “any.” His Lordship said he could only do this on the ground 
that there was some ambiguity in the word used, and that there was 
& paramount and general intention clearly expressed, with which 
the ꝓrimd facie construction was inconsistent, His Lordship was 
unable to find any such clear general intent, The Section un- 
doubtedly contemplated the existing state of things, and 
that only in reference to collieries, ironworks, and other 
works, aud there was, therefore, no apparent reason why 
the existing state of things shonld not be equally intended 
with respect to manufactories. When he turned back to the series 
of Acts referred to in the preamble, he was confirmed in this view. 
The reference he drew was that steam engines had been erected, 
and were in use for some manufactories and corn mills under an Act 
of George the Third, and also for some ironworks, collieries, and 
other works, and without any statutory authority, and that the 
status quo was preserved as to all these with the additional right in 
the case of existing manufactories to erect and use further and 
other engines for such manufactories on the existing canals, and 
also on canals thereafter to be made, while all cornmills within the 
limite had the right, whether erected before or after the Act. He 
saw nothing unreasonable in this construction, but even if he did 
this apparent  unreasonableness would not justify him in 
striking out the word “above,” or altering tbe plain words of 
the section. If the general purview of the Act was, 


as Mr. Parker suggested, the mutual advantage of the Oanal Co. and 


the town of Birmingham, he could see no reason for extending the 
words to all manufactories in face of the fact that all collieries, 
iron and other works were not incladed, and that Birmingham was 
the home of the metal trade. Even if he could read“ above manu- 
factories” as equivalent to any manufactories similar to those 
mentioned “above,” he did not think that a generating station could 
fairly be deemed to be included therein. It was not a question of 
what was a manufactory generally, but what did that word under 
this section of the Act mean? Mr. Parker defined a manufactory 
as "a place prepared and fitted for producing а merchantable 
article for the market,” and said that this generating station 
answered that description; but if it did, that could not 
bs the meaning in which it was used in this Act, Iron- 
works and other works answered the description at least as 
well, and they were obviously not included. The rule that statutes 
extended by inference to cases not originally contemplated, 
depended on showing that the statute dealt with a genus within 
which the new species was brought. But if the statute showed 
plainly that the word was not used as describing the whole genus 
put forward as the one applicable to the case, but only some parti- 
cular species therein, the rule had по application. His Lordship 
had heard no evidence to inform him of the exact process by which 
electricity was generated, but whatever it be, it was certainly 
unknown in 1835, and if he wasto read the 82nd section authorising 
the taking of water for steam engines for manufactories, bat not for 
collieries, ironworks or other works near Birmingham, and had 
to determine under which head a generating station fell, 
he should say the latter. It might be works, but he could 
mot see how it could be а manufactory as distinguished from 
works any more than gasworks or waterworks would be. The 
result was that the plaintiffs’ claim failed, and that the proper form 
of judgement would be to declare that the plaintiffs were not 
entitled under Sec. 82 of the Act of William the Fourth, 1834, to 
take water from the defendants’ canal for steam engines connected 
with their station for generating electricity. The plaintiffs must 
pay the coste of the action. 
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CORPORATION OF Swansza v. NATIONAL. ТЕГЕРНОНЕ Oo., LTD. 


Мв. JusricE BUcKLEY on May 25th had again before him the 
application of the defendants for his Lordship's directions as to 
what should be done, pending the appeal under the order directing 
the defendants to connect with the plaintiffs’ telephone system. 

Mr. BuckxasTEB, K.C., now said that the plaintiffs were willing 
to consent to anything that was reasonable, but they could not 
consent to the time which the defendants’ witnesses said was 
necessary to make an effective intercommunication. Plaintiffs did 
not desire, pending appeal, to bave connection with the defendants’ 
junction lines, and they had evidence to show that an effective local 
communication with Swansea, Mumbles, and Morriston could be 
made in 10 weeks. | 

Mr. AsTBURY, K.C., for the defendants, said that the ‘System 
suggested by the plaintiffs’ witnesses was obsolete, and would result 
in a breakdown. | 

In the result, his Lonpsure said he would stay the operation of 
his order pending the appeal, except to the extent that the 
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defendants should couple up 50 pairs of communications at Swansea, 
five at Mumbles, and six at Morriston forthwith, those junctions 
only to be used for local traffic, and the defendants to give user of 
them forthwith. ! 

Mr. BuokMasTEB said that plaintiff: would give defendants all 
facilities for executing the work. 

On these terms there wasa stay of the order pending the hearing 
of the appeal, but there was no stay of the taxation, or of payment 
of the coste. It was arranged that the appeal should be set down at 
once, and that the costs of the application should be costs in the 
action. | 


AN EXTRAORDINARY ACTION. 


Jus саве of Graham, Morton & Oo., Ltd., v. Compagnie L'Union 
des Gaz, which was recently tried by Mr. Justice Grantham ia the 
King’s.Bench Division, is in some respecte the most remarkable 
we have heard of for some considerable time. The action was brought 
by Mesars. Graham, Morton to recover the sam of £4,000 for money 
due upon a contract under which they had erected gas plant for the 
defendants at Milan, for £78,000. Owing to strikes of workmen in 
Milan, and damage done by these workmen to the plaintiffs’ appa- 
ratus, and after the defendants had for 18 months been obtaining the 
guaranteed results, they refused to pay the £4,000, and counter- 
claimed £70,000 for breach of contract. After a trial which lasted 
16 days, Mr. Justico Grantham gave judgement for the plain- 
tiffs on claim and counterclaim, with costs on the higher scale. One 
passage of the jadgement appears to give an adequate idea of the 
гета of the learned Judge upon the question he had to consider. 
He said :— 

“The history of the case is very remarkable, sud, as far as my 
experience ís concerned, quite exceptional, and does not reflect, very 
great credit on the defendants in making such serious charges 
against a firm who did so much as it was admitted by the defen- 
dante’ witnesses the plaintiffs did, to assist the defendants in 
fulfilling their own contracts with the authorities at Milan. It is 
true that people must be just before they are generous, but in their 
efforts, I suppose, to be just to their shareholders, they certainly 
have not been generous in their dealings with the plaintiffs as far 
as their defence in this action is conoerned. Never was au 
instance in which work of such magnitude was done under 
such difficulties as this work was begun, continued and com- 
pleted by the plaintiffs. Never were coutractors, accord- 
ing to the evidence of the defendants’ engineers, во 
anxious to fulfil their obligations and spend their money 
lavishly to enable them to carry out loyally their contract with the 
defendants. Never did such work receive such commendation by 
the persons for whom it was done during its progress, and after it 
was completed as in thia case. Yet two years afterwards—or it 
may bea year or 18 months afterwards—without the slightest oom- 
plaint until they were asked for the payment of money admitted to 
be due, and that had acorued to the plaintiffs, they accuse the 
plaintiffs of what amounts to the grossest fraud in the construction 
and erection of these works, Instead of using good and contract 
material they say they used bad material, bad bricke, broken bricks, 
chippings of bricks, common bricks, and, in fact, rubbish in general, 
where they ought to have used different material and bricke of a 
different character, and in places which are subjected to almost the 
greatest heat that any work can be subjected to, in this or any other 
country.” 


. BocorA TrLzPHONE Co, LTD. 


In the Chancery Division of the High Court on Saturday, Mr. 
Justice Swinfen Eady heard a petition presented by the Bogota 
Telephone Co., Ltd., for the sanction of the Court to an alteration 
of its memorandum by giving the company power to issue 
debentures. | 

Mr. Dopp, for the cowpany, said the concern was incorporated 
in 1900, to establish a telephone installation in the city of Bogota. 
The company wished to issue & series of debentures with a view to 
extending their business. | 

His LonpsuiP thought that would be incidental to the ordinary 
business of the company, and would not require express power in 
the memorandum. | 

Mr. Dopp said the company were advised that they could not 
iesue a series of debentures charged on the assets without power 
being given them in the memorandum. 

His Г,ововнір considered the memorandum to be already inor- 
dinately long, and pointed out that power was given to promote any 
other company and take debentures, but the company could not 
issue debentures. oe | 

Mr. Dopp replied that if his Lordsbip was of opinion that the 
alteration of the memorandum was not necessary, the company 
would be content with hie Lordship’s declaration. The company 
only had debts amounting to £20. | 

His Іовоѕнтр remarked that the memorandum was in peculiar 
form, and the company were perbaps justified in desiring to make 
the alteration. He would therefore sanction the addition to the 
memorandum as asked. 


B.E.T. Co. AND OTHERS v. CHADWELL. 


Tyrs care came before the King's Bench Division on Wednesday. 
It was a claim to recover £8,690 for breach of a contract, and 
£2,000 for loss of profit. It concerned the construction of a light 
railway near Bideford, North Devon. Defendant did not appear. 
The case was adjourned until Thursday (yesterday). 


National TELEPHONE Co. v. ABERDEEN BUBUBRBAN 
Tramways Co. 


Lorp Јонивтон gave judgement in the Court of Session, on 55t 
ult., in this action. According to the Dundes Evening Post purmen 
sued for £722 11s. and cost of reconstructing pursuers’ poles and 
wires in the course of fitting up the defendere’ electric system of 
tramways. The work, it was said, was carried ові upon th 
information and direction of defenders, and it was maintained 
that they were liable for the cost. Defenders denied that they had 
authorised or undertaken to repay the cost of the work. 

Lord Јонизтон was of opinion that pursuers had no statutory 
authority, and were not entitled to exercise the powers oonferel 
upon the Postmaster-General under the Telegraph Acta, nor could 
they claim authority under the Tramways Acts, but the only rel 
ground of action was that the engineer in charge of the отем 
work of the defenders undertook that defenders would pay for the 
work. In his Lordship’s opinion the engineer had no authority to 
bind the defenders, and he, therefore, dismissed the action with 
expenses. 


NATIONAL ELECTRICAL MANUFACTURERS 
ASSOCIATION. 


Tae annual meeting of this Association was held at the Hotel 
Cecil, on Tuesday, Mr. W. Davenport (the secretary), presiding. 
The report for the year 1904, which was submitted for approval, 
referred to the lapse of the agreement with the Contracton’ 
Association in December, the benefits that had been hoped lot 
having proved of a more or less illusory character. Bince that date 
attempts have been made by the Contractors’ Association to get 
members of the Manufacturers“ Association to enter individually 
into an arrangement with them for special terms, but the report 
believes that they have “loyally refused such overtures.” Withs 
view to enlarging its sphere of usefulness the Association has been 
incorporated, and the delay in holding the annual meeting was cor 
sequent upon the special work thus involved. Rules regarding the 
establishment of a benevolent fund for the electrical industry bate 
been drafted, and will be submitted to members shortly for approval. 
The constant demands upon business firms for Christmas boxe, 
beanfeast, cricket club and other contributions have become s 
general tax, and memters are urged to refrain from lending their 
support to such applications. The Committee of the Associstion 
will deal more exhaustively with this matter in time for Christma, 
1905. The increase in prices of raw materials made it imperative 
to take concerted action, and members raised their prices for wire 
and cables by 74 per cent., and for flexible cords and electrical 
fittings by 5 per cent. The cable manufacturers, says the report, 
followed suit by raising their prices by 15 per cent. The efforts ol 
the Association to obtain redress of certain grievances in the 
claseification of electrical apparatus, and switchboards especially, 
Lave been fruitful in securing certain amendments аз to clauifia 
tion and terms under which electrical goods are to be carried by the 
railway companies at their own or at owners’ risk. A special circalar 
is to be issued later detailing these concessions. б 
Among the other matters to which the Committee has been giving 
attention are :— The retaining of deposits on specifications for an 
indefinite period, and the payment of non-returnable feer, also the 
retention of money on executed contracts entailing hardship by the 
unproductive locking up of capital. On the last-mentioned matter 
the secretary is inviting reliable information. The Committe 
objected to certain of the L.C.C. contract conditions as to the supply 
of electrical fittings, and a favourable reply has been received 
stating that the matter will be dealt with when fresh specifications 
are issued. The Committee expresses the opinion that the custom 
of hire-purchase of motors should not be extended to arc lamps 
they being of an entirely different character, and membels 
interested in the manufacture and sale of such goods are invited to 
express opinions on the point. After referring to the forthcoming 
electrical exhibition, which is to be held at Olympia in Beptember 
and October next, members are informed that in the meantime they 
should refrain from giving support to any other contemplated 
electrical exhibition. Steps are to be‘teken to enrol new membert 
in the provinces, and it is proposed to hold a few meetings in the 
chief centres of industry to forward the moverent. Birmingham 
and Manchester are to be visited at an early date, The Committee 
retired in а body at the annual meeting, and the memet 
of the newly incorporated association had to appoint a 1 
committee. id that 
Tbe Chairman moved the adoption of this report, and said be 
the status of the Association had improved, and they would viii 
in a position to do things that they had been unable to do befo 
Mr. Clark geconded the motion. нен 
A brief discussion followed regarding certain of the ms al 
mentioned in the report. It was mentioned that three bs 
the largest councils ia London had given sp their 0 
exhibition schemes, because of the one now being Of ite 
for Olympia. Та reply to questions regarding icai 155 
Mr. Nalder explained what steps had been taken I -y 
swit^hboard makers in cor ference with the railway шр in 
leading up to the result that switchboards, instead of pee. us 
Class б, are to be put into Class 4. The companies wanted ds 
sider switchboards as commercial instruments, and the inten ti, 
the B. of T. was then undoubtedly to make another claris 
instruments of precision. Thequestion cf railway rates gen wy 
not been discussed, but an entry would appear in the June lecti 
classification of goods by merchandise train, stipulating thate 


| 
| 
{ 
| 


LE 


7 — 


Vol. 56. No. 1,436, Jun 2, 1905.] 


THE ELECTRICAL REVIEW. 891 


lighting switches made partly of earthenware and partly of brass 
should come under Class 3. 

In regard to the L.C.C. contract clauses, it was explained that the 
Couacil specified for English-made lamps, and then accepted foreign 
ones. Several members present said that they knew of arc lamp 
manufacturers who were members of the Association and were offer- 
ing to hire out arc lamps, and it was decided to farther consider the 


matter. 

Mr. Schmahl said that certain firme in the Association had not 
made the 5 per cent. advance in prices of electric wires, but it was 
mentioned that there was no actual agreement that. all should 
raise their prices—it was а  recommendation—and when 
the matter was considered at the previous meeting, there 
were firms who would not guarantee to fall in with 
the pro Я 

Mr. Bevis referred to the apathy of the members of the 
Association, and the important part that they could play 
in bringing in other manufacturers, and after sevoral others 
had spoken on the point, a resolution was passed in favour of a 
deputation of the Committee visiting the chief centres of industry 
with a view to enrolling members there. 

Resolutions were also passed appointing Mr. Nalder, a trustee for 
the invested moneys of the Association, ia place of Mr. Smith, and 
transferring the asseta of the old Association to the new. Members 
present pledged themselves not to support any electrical ex- 
hibitions other than that at Olympia during the years 1905 
and 1906. Some oonversation arose on the suggestion which 
had been brought forward by Mr. Grainger that the Associa- 
tion should have a president, it being considered infra dig. 
for a body with such pretensions to put its own secretary 
into the chair at its gatherings. He thought that it would give 
influence and power to the Association to have a president, but he 
did not want to go against the feelings of his committee. If the 
matter were premature he was prepared to bringituplateron. Mr. 
Grainger also proposed that the Association should welcome the 
electrical members of the Canadian Manufacturers’ Association 
who were visiting this country in July, and Mr. Nalder suggested 
that to give them a letter of entry to members’ factories would be a 
good thing. The secretary is to ascertain ihe names of the mem- 
bers of the Electrical Committee who are coming. 

The first meeting of the newly incorporated Assocation was then 
beld, and the following Committee were elected, the two marked 
with an asterisk being new members: 

Messrs. Bevis, Grainger, Lundberg, Nalder, Northcote, Oppen- 
heimer, Patersen, Clarke, H. H. Berry. 

An auditor was also appointed. 


RÓ€——— > 
BUSINESS NOTES. 


Condensing Plant.—Messrs, Richardsons, Westgarth 
and Co, Ltd., of Hartlepool, have recently received through their 
Glasgow agents, Messrs. A. R. Brown, McFarlane & Co., Ltd., an 
order from the Bent Colliery Co. for a Contraflo surface condensing 
plant to deal with 40,000 lb. of steam per hour. 


Electrical Imports of New Zealand in 1903.—The 
statistics of New Zealand in 1903, which were published a few 
weeks ago at Wellington, record sn electrical import trade of 
upwards of £100,000. For Government purposes machinery to the 
value of £33,525 was imported free of duty. Of this amount 
£32,566 worth came from the United Kingdom, £330 from Australia, 
and the balance of £629 from the United States. Electric machinery, 
subject toa 10 per cent. ad valorem duty, was imported to the value 
of £77,413. The United States supplied £9,190; Germany, £519; 
Belgium, £1,558 ; the United Kingdom, £47,472; and the Australian 
Commonwealth, £18 553. This last item would not represent local 
manufactures, but rather the re-exports from Australia of goods pur- 
chased from Great Britain, Germany, or the United States. 


Brash Contracts.—The following further contracts have 

been booked by the Brush Electrical Engineering Co., Ltd. :— 

45 standard Brush four-wheel trucks for the Belfast Corporation. 

Six electric cars with trucks and Brush motor equipments for the Taunton 
&nd West Bomerset Tramways Co. 

18 double-deck four-wheel car-bodies with standard Brush trucks and Westing- 
house equipments for the Midland Railway. 

10 double-deck four-wheel car-bodies mounted on radial trucks for the 
Blackpool, St. Anne's and Lytham Tramways (рег B.T.H. Со.). 


Engine Contracts.—Messrs. James Howden & Co., of 
Glasgow, have just booked the following orders :— 
8 Nobel's Explosives Co., Ltd., Linlithgow (fourth repeat order), per Messrs, 
iemens Bros. & Co., Ltd., 200-B.H.». compound engine. 
United Co-operative Baking Society, Ltd., Belfast, two engines with 50-xw, 
rush Co,’s dynamos, 


Sale.—The L.O.C. is prepared to receive tenders for the 
steam and electrical plant at the Sardinia Street generating station, 
comprising B. & W. boilers, steam dynamos, Parsons turbo- 
generators, transformers, switchgear, tools, &c. Bee Official 
Notices ” to-day. 


Electrical Victoria for Siam.—The Carl Oppermann 
Blectrio Carriage Co., Ltd., Camden Town, has just dispatched to 
the King of Siam а 7-н.р. electrical victoria, The vehicle, which out- 
Wardly has the appearance of a petrol car, is painted in red and 
upholstered in morocco to match. It is fitted with a battery capable 
of running it about 65 miles on one charge. 


Heating Lamps. — The Sunbeam 
Lamp Co, Ltd. have just issued a leafiet 
describing their heating . lamp for electric 
radiators, an illustration of which is given 
herewith. We understand that the firm has 
had a very large experience in the manufacture 
of such lamps, Sunbeam heating lamps having 
been used solely by the Dowsing Radiant 
Heat Co. for many years ín oonnection with 
their apparatus, It is claimed for these lamps 
that they are durable and highly efficient, and, 
as is pointed out in the leaflet before us, re- 
liable and efficient lamps are in a degree the 
success of a radiator. Fall particelars and 
prices of these lamps, as well as of a new lamp 
—the “ Ontshine "—are given, and copies of the 
list can be obtained at the Gateshead Works 
of the firm, or their London office, 102, Oharing 
Cross Road, W.O. 


London County Council.—The Fire 
Brigade Committee reported at last week's 
Ooancil meeting that the firm whose tender 
was recently accepted for the wiring of the 
Rotherhithe station had withdrawn their offer. 
As the reasons given for the withdrawal were, 
in the opinion of the Committee, not satisfac- 
tory, they suggested that the name of the firm 
should be entered on the list of persons and 
firms from whom the Council would not accept 
tenders in the future. 


Dissolutions and Liquidations.— Ae SuirPEv BROS., 
Ltp.—Under the winding-up order made against this company last 
July, Mr. H. E. Burgess, Assistant Receiver,. has now issued his 
report to the creditors and shareholders. The statement of affairs 
shows total liabilities £3,289, of which £2,531 is expected to rank 
against net assets £958, after deducting £18 in respect of pre- 
ferential claims. The accounts with the contributories discloses a 
deficiency of £13,633; but Mr. Burgess says that the accounts 
submitted cannot be accepted ав accurate, as no proper acoounts 
were kept, and the figures were principally taken from memoranda 
and statements furnished by А. Bhippey. The company was 
registered on December 30th, 1887, with a nominal capital of £30,009, 
divided into 6,000 shares of £5 each. It was formed to acquire 
the business of Arthur Bhippey, trading as Bhippey Bros., electrical 
engineers and American agents, together with the plant, machinery, 
stock-in-trade, and certain patents rights (British and foreign) of 
Arthur Bhippey. The first directors were Mr. J. J. Michael, Major- 
General Alexander, and Mr. Arthur Beckwith. Мт. Michael 
resigned on October 30th, 1888, and Major-General Alexander died 
in March, 1902. Mr. Arthur Shippey was appointed managing 
director on June 9.h, 1888, at а salary of £300 for the first 
year, £400 for the second year, and £500 for the third year, 
with an additional commission of 25 per cent. on the net profits 
after 10 per cent. had been peid to the shareholders. Mr. Bhippey 
states tbat he has never drawn the full amount he was entitled to. 
Under the articles of association, the directors were not to be less 
than three nor more than seven, but since 1892 Shippey and Beck- 
with have been the only directors. The last meeting of the board 
of directors was held in February, 1892, and since that date Mr. 
Shippey appears to have taken the entire control of the company's 
affairs. Arthur Bhippey started trading as Shippey Brothers in the 
year 1869, and states that bis yearly profits were on an average 
between £400 and £450 down to the date of the formation of the 
company, bat he prepared no accounts, and there 1s, consequently, 
nothing to substantiate thie. The purchase agreement, which was 
subsequently adopted by the company, is dated December 24th, 
1887, and is made between Arthur Shippey and F. J. Shippey as 
trustees for the company. The purchase price was fixed at 
£8,000, payable as to £3,000 in cash, and the balance by the issue of 
fully-paid shares. Shippey states that only about £100 in cash 
was received by him, and fuliy-paid shares of the company were 
to be issued for the balance, but the fall namber of shares to 
which he was entitled does not appear to have been allotted to him. 
No valuation of the business acquired was made, the purchase price 
being fixed by the vendor. On March 12th, 1888, the intereat of a 
Mre. A. Youels in certain patents relative to the business acquired, 
was purchased for a sum of £3,000, payable as to £5CO in cash, and : 
as to the balance in fully paid shares. The cash consideration was 
not paid, but fully paid shares of the company were issued for the 
full amount of the purchase price. Оп the same date the interest of 
a Mrs. A. P. Lovering was acquired in similar patents, for the sum 
of £2,000, payable as to £1,000 in cash and the balance in shares. 
In this case, also, shares were allotted in place of the cash con- 
sideration. The Official Receiver is informed that the patents 
acquired were inventions of A. Shippey which he had charged for 
monies advanced by them. Мо prospectus was issued, and no shares, 
apart from the signatories' ehares, appear to have been issued for 
cash. The total number of shares issued is 2,412 (£12,060). 
Throughout the company's existence no balance-sheet or profit and 
loss account has been prepared by the directora, and it is impossible 
to вау the actual result of its trading, although it appears to have 
resulted in a loss throughout. The company had no banking 
account, its financial transactions being effected by the largest un- 
recured cash creditor. The trading books of the company were 
burnt some four or five years sgo in а fire on the company's 
po since which time no proper books of account have been 

ept. In 1901 an arrangement wascome to with the Motor Traction 
Co., Ltd., of Kennington, by which the latter company were to 
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finance Shippey Bros., Ltd., in consideration of which they were to 
receive a proportion of the profits, but this arrangement only lasted 
for about 18 mouths. The unsecured indebtedness of the company 
amounta to £2,481, of which £1,466 is owing to trade creditors, and 
the balance for cash advances made by friends of Mr. Shippey. 
The creditors who are fully or partly secured hold a lien on part of 
the company's property. An item returned as other liabilities " 
(£450) represents two claims made against the company. The one 
‘is for damages to a motor-car in possession of the company, the 
other for purchase price of a motor-car of which the company refused 
to take possession owing to its being defective. In March, 1904, a 
creditor obtained judgement against the company for £145 and 
coste, and it was in respect of this judgement thatthe winding-up 
order was made. 

Ермонрвох Егкотвісіту METER Synpicats.—This company is 
winding up voluntarily, with Mr. W. Harrison, 117, Lonsdale Street, 
Brad ford, аз liquidator. 

ELECTRIC-TURBINE Gas Retort CHARGING AND DISCHARGING 
Macuins Co.—Oreditors must send particulars of debts, &o., to Mr. 
W. K. Wenham, 27, Martin's Lane, Cannon Street, E.C., the 
liquidator, by Jaly 11th. 

AOCETYLINE Gas AND ErgoTBRIO BwELTING Co.—The petition by 
a former agent of this company for a winding-up order came before 
the Appeal Court again on Wednesday. Mr. Justice Buckley had 
dismissed the petition on the ground that the debt being under £50 
was (оо small The case came before the Court а month ago, and 
was adjourned in order that tbe petitioner might communieate 
with the company's worke in Norway, but counsel now stated 
that on making inquiries it had been found that there 
were no works in Norway, and that there had been mis- 
representation. The case had not been put in the list, but they had 
written to the other side stating that the application for a winding- 


up order would be renewed. Lord-Justice Vaughan-Williams said - 


they could not deal with a case of that kind in the absence of the 
respondents, and it was ordered to stand over for a fortnight in 
order that they might be communicated with. 

Ganorn RENAULT ELECTRICO FANS AND ACCUMULATOBS, LTD.— 
Mr. Justice Warrington, on Tuesday, made an order for compulsory 
winding up of this company on the petition of а judgement creditor 
for £95. It was stated that execution had been issued without 
return. The company did not appear. 


Micanite Patents.—Our readers may remember that 
the Mica Insulator Oo.’s German patent has lately been established 
by a decision of the Supreme Court of Germany. We learn from 
this company, of Empire Works, Walthamstow, that a very impor- 
tant decision has just been given by the Circuit Judge of the Courts 
of Delaware, U.8.A., upholding a similar patent belonging to the 
Mica Insulator Оо. of America. The judgement is very exhaustive, 
and the Judge considers the process of the patent sued upon unan- 
ticipated, and that it involves a patentable invention. The patents 
have thus been supported both in Germany and America, after a 
great deal of litigation in both countries. 


Cricket.—On Saturday last Robertson Lamp Works 
cricketers met Drake & Gorham players at Twyford Avenue, 
Ealing, and, after a very interesting game, the lamp-makers were 
3 by 35 runs. For the Lamp Works, Ralph took 7 wickets 

or 22 rune. 


Westminster Street Lighting.—We understand that 
the Midget " arc lamps approved by the Westminster City Council 
are the Westminster Engineering Co.'s No. 115 small-type lamps, 
which have been on trial for about 10 months. They are arranged 
to burn with а current of 1:2 amperes on the 200-volt circuit, and 
under these conditions, with one trimming, are stated to burn for 
90 houra, 


Bankruptcy Proceedings, — Joun  MongLEY. — The 
statement of affairs in the failure of Jobn Morley, electrician, of 7, 
North Street, Hull, shows liabilities amounting to £150, assets 
valned at £30, aud a deficiency of £120. Debtor attributes his 
failure to sickness in family, depression in trade, losses on contracts, 
and law costs. He commenced business about nine years ago with 
a capital of £15, and has drawn £1 98. a week out of the business. 


Trade Announcements.—In order to meet the increased 
demand for their cónduits and fittings, the Simplex Steel Conduit 
Co., Ltd., are building entirely new manufactories at Garrison Lane 
and Maxstoke Street, Birmingham. These works are equipped with 
the most up-to-date machinery and labour-saving appliances. 

Mr. F. W. Hamber informs us that he has opened works at Wood 
Ead Green, Hayes, Middlesex, for the purpose of carrying out 
repairs of continuous-current dynamos and motors. Mr. Humber 
has had 13 years’ experience in the management of the workshops 
at Messrs. Newton’s, Ltd., Taunton, in all kinds of dynamo and 


motor work, and his works will be capable of handling armatures up 


to about 40 KH. .; in the case of larger armatures, he will send skilled 
men to execute repairs on the spot. 

The Kabelfabrik Actien-Gesellschaft (vorm. Otto Bondy) has 
removed to its new establishment at Oawaldgasse, No. 33, Vienna, 
XII/8. 

The Olift Manufacturing Oo., makers of switchboards and central 
station gear, has been formed into a private limited company, and 
at a meeting held on May 26th, Mr. Paul W. Rands, late of the 
General Electric Co., was appointed managing director, and Mr. 
C. H. Robson, late of the same firm, director and secretary. The 
works are at Bravington Road, and the West End offices at Dacre 
House, Victoria Street, Westminster. It is proposed to develop a 
general supply business as an addition to the existing one. 


Book Notices.—Duncan’s Manual of Tramways, Omni- 
buses and Electric Railways. London: T. J. Whiting & Bons. 
5s. We have received a copy of the 1905 edition of this useful 
directory, which has now reached its 28th year. Particulars are 
given of rolling stock, tramway and railway mileage, passengers 
carried, receipts, expenses, and so forth, wherever obtainable. The 
editor's prefatory remarks point out that the divergence in the 
practice adopted regarding renewals and depreciation is still so 
wide that a proper comparison of different systems is impossible. 
The compiler finds a notable increase in the ratio of expenses to 
receipts in nearly all the undertakings which bave been working for 
two years aud over. A number of new electric traction undertakings 
are included in this issue. 

The issue of the Transport and Railroad Gazette (18.) for May 26th 
was a special [aternational Railway Congress issue. It contains a 
number of interesting articles, printed in English and French, 
in connection with the recent International Railway Congress at 
Washington. 

A pamphlet has been received from Messrs. Buschmann & Oo., of 
Rio de Janeiro, stating the charges and requirements for obtaining 
patents and trade mark registrations in Brasil. 

„Annals of Physico-Therapy.” By Dr. J. Rivière. Fifth year, No. 
2, April, 1905. Paris: 25, Rue des Mathurins. 

"Instrumente zur Messung der Temperatur für Technische 


Zwecke.“ Ву Otto Bechstein. Hanover: Gebrüder J&aecke. 
M. 1.80. 

" Engineers’ Turning.” By Joseph Horner. London: Crosby 
Lockwood & Son. 9s. net. 


“The Compound Engine.“ Ву W. J. Tennant. London: 
Percival Marshall & Оо. 2s. 6d. net. | 

„On the Absorption of Electro-magnetio Waves by Living Vege- 
table Orgavisms.” By Major George О. Squire (Signal Corps, 
U. S.A.), Ph.D. Reprinted from Maj.-Gen. Arthur MacArthur's 
report to the U.8. War Department on the military manœuvres in 
the Pacific division, 1904. 

"Die Elektrischen Druckknopfsteuerungen für Aufzüge.” By 
A. Genziner. Hanover: Gebrüder J&aoecke. M. 5. 

"The American Institute of Architects’ Quarterly Bulletin.” 
January, 1905, Vol. V., No. 4. Washington: Glener Brown, sec., 
The Octagon. 

Science Abstracts. Sections A and B. May 25th, 1905, No. 89. 
London: E. & F. N. Spon. 1s. 6d. net each Section. 


Germany.—A company has just been formed in Berlin 


with a capital of £75,000, to be known as the Berliner Elektromobil 


Droschken Gesellschaft, to introduce electric motor-oabs and. 
broughams into the German capital. 


Catalogues and Lists.—Messrs. DRAKE & GorHay, 
Lro., Westminster. New illustrated catalogue of Nernst lamps and 
fittings for street and interior lighting. It shows special lines in 
water-tight oovers and various suitable designs of brackets, lanterns, 
reflectors, &c., for street lighting, and as many electricity supply 
engineers are interested in the Nernst lamp as a street illuminant, 
no doubt they will keep the list for reference. А number of special 
designs of pendants, electroliers, and so on for interior lighting 
with these lamps are shown. Prices are stated. | 

Mzssns. W. Т. Вквгріка & Co, LTD , 189, Wolverhampton Street, 
Dudley. Pocket price list of standard G. B. E. polyphase alternating 
current motors. | 

A. B. G. ErzcCTRICAL Co. оғ Востн AFRICA, LTD., Charing Cross 
Road, W.C. Their latest pamphlet, No. Е б, containing full descrip- 
tion with illustrations and diagrams of their A.E.G. electric pumps, 
also automatic starters. This pamphlet is also published in tbe 
name of the Allgemeine Elektricitäts Gesellschaft of Berlin. 

The Овурто ELECTRICAL Co., Bermondsey, B. B. New circular 
giving particulars and illustrations of their alternating to oon- 
tinuous current transformers, together with details showing how to 
connect them up for charging accumulators. 

Messas. FERRANTI, Lro. List No. 16, giving prices, diagrams 
of connections, dimensional diagrams, &c., of their indicating and 
discriminating wattmeter and idle carrent ammeter for two and 
three-phase alternating current circuits. 

OaMBRIDGS BcrgNTIFIC INSTRUMENT Co; Cambridge. A number 
of lists giving illustrations, prices aud descriptive particulars of 
Callendar's apparatus for measuring the mechanical equivalent of 
heat, the Dolezalek electrometer, laboratory spectrometer, vapour 
pressore apparatus, &». | 

MESSRS. Е. Moy, LTD. Descriptive price list of 
Moy & Bastie's resistance units. 

STOLZENBERG Parent Fite Co., 50—52, Bishoprgate Street 
Without, EC. Engineering list No. 26" detailing with ex- 
planatory illustrations the Stolzenberg system of filing and 
organisation, card index cabinets, &c., which are in vogue in a 
number of electrical establishments io this country. 

Mzssnus. Brown, Bovesi & Co., Baden. Two fully illustrated 
brochures (1), describing the three-phase 40,000-volt power trane- 
mission from Gromo to Nembro (Lombardia), which was the subject 
of a detailed article in the ELxCTRHIOAL. REVIEW last year, (2) giving 
a complete description, with mauy half-tone and diagrammatic 
blocks, of their automatic overload and reverse current relay. Both 
lists are in the English language. 

Мквзвв. SIEMENS Bros. & Co., Ітр., Westminster. Three new 
publications have come to hand. In Price List No. 6B, carbons 
suitable for open-type arcs are listed in four classes—"' A," " В, 
"T," and "U,"the first being the best quality. А special class— 
mark '"E"—is specially made for all enclosed arc lamps, and is 

claimed to give excellent results; “SA” is used for search-lights. 
Price List No. 3G details meter-testing boards for central stations, 
which are intended to meet the want for a standard apparatus for 
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the rapid and methodical testing of consumers’ meters. Three 
meters can be tested at a time. They are standardised for con- 
tinuous currents up to 150,300 and 550 volts; for 550 volts; for 
single-phase meters up to 150 and 300 volts on non-induotive 
circuits; and for single-phase and three-phase meters up to 150 and 
500 volts on inductive circuits. The other circular, “ҮМ 110,” 
briefly describes the Siemens marine type ammeter, which can be 
used for any value of current up to 100 amperes by merely subiti- 
tuting a different shunt. 


LIGHTING AND POWER NOTES. 


Acton.—The U.D.C. has resolved to undertake the free 
wiring of premises up to £50 in value upon а three years’ agree- 
ment, with 10 per cent. on the ontlay, and Mesers. L. Hermes & Co., 
of Ealing, have been appointed contractors under the scheme. The 
Council is also introducing prepayment meters, upon a charge. of 
6d. per unit. A monthly prepayment system is also to be adopted. 


Barking.—The past year's working of the U. D. C. “'s 
electric lighting undertaking has yielded a net profit of £114. 


Barnstaple.—The T.C. has resolved to apply to the 
L. d. B. for sanction to borrow £4,000 for electric light purposes. 


Belfast.—The electrical engineer to the City Council has 
recommended that an alternative flat rate of 44d. per unit, should 
be adopted. The following charges in connection with the rate for 
power are also advised: —244. and 1d. under 2,000 units per quarter ; 
244. and 1d. 2,000—5,000 units; 2d. and 1d. over 5,000. 

For the year ended March 31st last the E.L. department report 
a revenue of £28,141, and an expenditure of £11,157, leaving а 
gross profit of £16,984. After deducting interest and sinking fund, 


£4,357 remains as net profit. 


Birmingham.—The Electric Supply Committee of the 
City Council, in its annual report, states that the number of unita 
sold daring the year was 4,645,027, compared with 4,367,164 unita 


in the previous year. The revenue account shows a credit balance of 


£39,573, ав compared with £36,939 for the previous year. The total 
working costs were 1:584d. per unit, against 177424. in the pre- 
ceding year. Thbe net result of the year's working, after paying 
interest and sinking fund charges amounting to £28,784, was a 
surplus of £10,789, compared with £10,412 in the previous year, 
The total length of new mains laid during the year was 11,050 
yards, and the lamp and motor connections were equal to a net 


addition of 16,168 16-0.р. lamps. 


Blackburn.—The report of the Corporation electricity 
department for the past year states that the gross profit was £14,548, 
and the net profit £252, which has been transferred to the reserve 
fand, increasing it to £1,228. In the previous year the net profit 
was £1,634. 


Continental Note, —G Enxaxv.—The municipal autho- 
rities at Altona (Elbe) have resolved upon the erection of an electric 
ligbting plant in the:town. ; 


Dewsbury.—On May 24th a L.G.B. inquiry was held 
relative to the application of the T.C. for a loan of £10,000 for E.L. 
and power purposes. There was no opposition. 


Durham County.—The Durham R.D.C., similarly to 
the Ohester-le-Btreet R D.C., having consented to the use of over- 
head high-tension and distributing mains for the supply of energy 
by the County of Durham Electrical Power Distribating Co., the 
latter has agreed to supply private users at 32d. per anit less 5 per 


cent, e 


Exeter.—It is recommended that the sum of £1,217 
be transferred from the reserve fund to the vast year's net 
revenue account, in order to provide a sum sufficient, with the 
balance of that account (£125), to pay the sinking fuad charges on 
the sum of £68,385 for the year ended March 31st, 1905, which 
amount to £1,642. 

It is also recommended that a further sum of £5,478 be trans- 
ferred from the reserve fund in order to discharge the unsanctioned 
loan expenditure in respect of machinery and building extensions 
in New North Road. 


Exmouth.—The Electric Supply Co. has reduced its 
charge for electricity to 5d. per unit. 


Gloucester.—The annual report of the City electrical 
engineer, Mr. W. J. Bache, M.I.E.E., was presented at a meeting 
of the City Council on Tuesday. The report stated that 71 new 
Consumers had been added, and the number of 8 cy. lamps 
connected was 37,276, an increase during the year of 8,378. The 
capital expended on the undertaking has increased from £67,275 to 
£75,240, and this is almost entirely on account of the light railways 
plant. The amount set aside for interest and sinkiog fund is £797 
higher than in the precediug year, and is just under 6 per cent. 
on the capital. The total expenditure on revenue accounf, apart 
from financial charges, is £4,872. The average cost of generation and 
distribution has largely decreased owing to the increase ia thy 


number of units sold. Last yearithe average cost per unit was 1°68d., 
and it has now fallen to 997 ofa penny. The revenue of the under- 
taking amounted to £10,409, and the gross profit to £5,537, or 
7% per cent. on the capital outlay. Financial charges rose to 
£4,449, leaving a net profit of £1,039, which is to go to raduce the 
accumulated deficit of £1,859. There should be no difficulty in 
entirely wiping this deficit ont next year. 

A L. G. B. inquiry was held recently into an application by the 
City Council to borrow £12,100 for extensions at the electricity 
works, consisting chiefly in the enlargement of the station and the 
installation of three new boilers and other plant. 


Hull.—The Corporation E.L. Committee has decided 
to let ont motors on hire, the annual rental to ba 15 per cent. 
of the outlay. | 

The report of the past years working of the Corpora- 
tion electricity undertaking shows that there are 2,452 
consumers connected, being an inorease of 185 during the 
year. Тһе number of units sold per 8-с.р. lamp have fallen 
slightly. The gross receipts during the past year amounted 
to £39,867, and the expenditure to £17,167, the balance being 
£22,700, and tbe net profit £4,980. Negotiations bave bsen com. 
pM Messrs. Reckitt & Bons for supplying them with energy 
in balk. | ` 


Ladybank, N.B.—Application has been made by the 
T.C. to a local manufacturing firm, who possess an electric light 
plant, for a supply of energy for the town, but the capacity of the 
local plant proves insufficient for the purpose. 


London.—lIsuiwoToN.— The report of Prof. Kennedy 
on the proposed extension of plant at the electric lighting station 
states that an extension is desirable, and that it ought to be carried 
out as soon as possible. The boiler power is sufficient; but a new 
А.С. generating set is required with condenser, piping, &o. 
Prof. Kennedy expressed the opinion that advantages rested with 
the adoption of a turbo-machine. Upon this report the Electricity 
Committee has again forwarded its estimate of £15,500 to the 
Finance Committee, and it has been reported that the latter has 
adopted same. | 

Porrar.—An L.O.C. loan of £3,345 for boiler, machinery, &c., for 
the electricity undertaking, and £315 for meters is to be taken ар 
by the B.C. | 

WzsTMINSTEB.—The General Purposes Committee has decided 
(subject to the usual sanction) to enter into & tbree years’ contract 
with the electric supply companies in the area, for a supply to 
public buildings at 24d. per unit for lighting, and 2d. per unit for 
power, on condition that the Council shares any reductions in price 
made to consumere. A letter has been received from the B. of T. 
with reference to а communication from the Council on the subject 
of the additional system proposed to be adopted by the London 
Electric Supply Corporation for the sapply of energy under their 
orders. The B. of T. has informed the Council that street fus:s are 
necessary for securing the safety of the public, and the continuity 
of supply, and pointing out that the Board has not power to direct 
that access shall be given to street fuses from private property. The 
B' ard further considered that it would be advantageous if the fuses 
were placed in pillar boxes, but the Council considers the latter 
woald obstruct the streets, and has replied accordingly. 

BAMPSTEAD.—The working of the. electricity undertaking for the 
yearecding March 31st last, shows a net profit of £8,327. £2,000 
of this is to be applied tothe relief of the rates, and the balance is 
to be transferred to the reserve fund. Last year the profit was 
£4,722, all of which was carried to reserve. In 1904-5 the in- 
come was £62,625, and the expenditure, exclusive of payment of 
interests, and instalments of loans, £27,982. 


Luton.—The L.G.B. has sanctioned the borrowing by 
the T.C. of £5,000 for E.L. purposes. 

The financial statement with regard to the undertaking states 
that the profit, after payment to sinking fund, &c., amounts to £270 У 
£201 has been refunded to the District Fand, and £69 carried to 


reserve. 


North British Railway.—The N.B.R. Co. has for 
some time been applying electricity for the lighting of the signals 
on а portion of its system. So successful has the lighting proved 
that the company intends extending its use, commencing with the 
Waverley Station in Edinburgh. 

The lamp and fixed bracket, which is to be adopted, will cost 
about half the outlay on an oil lamp, and dispense with the 
winding apparatus. Lampmen are not required, so that there will 
be а saving in wages besides store accommodation. Mr. J. Prim- 
rose, chief electrician of the railway company, has the work in 
hand. We think other railway companies might, with advan- 
tage, adopt electricity for signal lighting. 

Salford.— Representative Committees of the Manchester 
and Salford Corporations are still engaged on inquiries regarding 
the possible advantages of municipal federation. The electrical 
undertakings of the city and borough were considered by the Bal- 
ford Committee at its last meeting, and unification of the two 
undertakings, it was argued, would resalt in a large decrease in the 
cost of administration. It was stated by the chairman of the 
Finance Committee, at a meeting of the B.C. last week, that the 
Electricity Committee purposes contributing a sum of £7,500 
(£3,000 more than last ye^r) in relicf of the borough rates, and the 
Tramways Committee £13,000, the same as before. 

Somerset, —At Bridgetown recently, an E.L. supply was 
inaugurated. According to а local report it is the smallest centre 
with an electricity supply, there being less than а score of houses 
in the district. 
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South Africa.—KLERESDORP.— The question of lighting 
the town by electricity is now being considered by the T.O. 


South Shields.—Tbe annual report of Mr. J. Н. 
Cawthra, the electrical engineer for the borough, has just been 
issued. From this it appears that the capital expenditure now 
amounts to £151,838. The gross income for the year was £18,132, 
an increase of £967, as compared with the previous year; the total 
working expenses amounted to £6,935, an increase of £300, leaving 
a balance of £11,196. From this must be deducted interest on 
loans. £4,899 has been set aside to interest, and £4,231 to sinking 
fand, a net balance remaining on the year’s working of £2,065. The 
sum of £77 had also to be deducted, representing loss on Holborn 
Quay, reducing tbe balance to £1,988 as compared with £1,603 at 
the end of the previous 12 months. The number of units sold to 


consumers was 1,385,393, an increase of 86,104.- There are now. 
1.117 consumers as compared with 1,010 a year ago. The electrical 


engineer states that the works costs on an outpnt of 1,385,393 units 
were 61d. per unit, and therefore it could claim to be the third 
lowest of all electrical undertakings in the kingdom, either com- 
pany or municipal, supplying electric energy for lighting and 
power purposes only. The engineer draws attention to the 
abnormally low figure at which the reserve fund stands— £2,491— 
and he strongly recommends the Committee to place the whole of 
the balance to reserve fand. 


Swinton and Pendlebury.—On May 25th a L. G. B. 
inquiry was held with reference to the U.D.C.’s application for a 
loan of £12,300 for electric purposes. It was explained that by 
agreement with the Lancashire Electric Power Co. the latter would 
be the contractors under the Council, and when the profits accrued 
to a sum equal to the losses experienced in the early years of the 
undertaking it should belong to the Council. The present dofinite 
demand amounted to 70 &w., and other applications amounted to 


. an additional 125 xw. It was proposed that ithe company should 


supply energy in bulk. 


Walsall.—On May 24th а L.G.B. inquiry жав held into 
the application of the T.O. for a loan of £1,950 for electricity 
purposes There was no opposition. 


Walthamstow.—At the expiration of the present con- 
tract with Messrs. Henley, the electrical] engineer is to undertake 
for the U.D.C. the carrying out of house services and connections. 


Welshpool.—At a meeting of tradesmen on May 24th 
it was decided to ask the Mayor to call a meeting of ratepayers, to 
consider the advisability of the Corporation undertaking the intro- 
duction of electric lighting. 


Wishaw.—The total amount to be expended on the 
electric light installation for the town is! £12,653, and the price 
фо consumers has been fixed at 344. per unit. In the streets 
45 ae arc lamps and 33 90-с.р, glow lamps are to be 
erect i | 


TRAMWAY AND RAILWAY NOTES. 


Baldwin - Westinghouse Single-Phase 1,500-H.P. 
Locomotive.—During the visit of the delegates to the Inter- 
national Railway Congress to the Westinghouse Works at Pittsburg 
on May 16th, a great deal of interest was manifested in the new 
1,500-н.р. Baldwin-Westinghouse single-phase alternating-current 
electric locomotive in use on the Westinghouse Interworks Railway. 
This locomotive has just been completed by the Westinghouse Co. 


and Baldwin Locomotive Works, and is in two parts, connected 


and controlled by the unit-switch system. The weight of the loco- 
motive complete (both halves) is 135 tons, and the total length over 
buffers is 45 ft. The maximum height with trolley down is 17 ft. 
The drivers are 60 in. in diameter, and the distance between centres 
of drivers is 6 ft. 4 in. The extreme width of the locomotive is 
9 ft, 8 in. The locomotive is equipped with six single-phase, single- 
reduction geared motors, having a normal capacity of 225 н.р. each, 
with gear reduction of 18:95. Induction regulator control is used, 
with a pneumatically-operated trolley. The air- brake equipment 
is combined automatic and “straight air,” with pneumatic sandérs 
to sand tracks in both directions. The locomotive is designed to 
operate with 3,600 volts on the trolley wire, and witha voltage of 140 
to 320 on the motors. The locomotive has a draw-bar pull of 
50,000 1b. at a speed of approximately 25 to 30 m.p.h. 


Belfast,—The Committee has accepted the tender of the 
Brush Co. for the erection of the generating plant in the Chapel 
Lane station. This is for supplying power to the Falls Road system 
for the instruction of motormen before the ordinary service is 
ready. The electrical engineer was instructed to obtain local 
tenders for tower wagons, and permission was given to obtain two 
motor instructors to teach the drivers. 


Birmingham,—The Tramways Committee reports а gross 
profit of £6,784 on the Steelhouse Lane route, and, after providing 
for interest and sinking fund, a net profit of 45, 800 remains, which 
has been carried to reserve. The electrification of four other routes 
is to be taken in hand af once. 


Blackburn.—The municipal tramway undertaking last 
year yielded a gross profit of £18,295. The net loss was £2,793. 
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Bolton.—The Corporation Tramways Committee, on 
May 25th, decided to allocate £3,000 of the profits in aid of the 
rates. This is in addition to £940 already granted. 


Bombay.—The Bombay Corporation has at last come to 
a conclusion respecting what shall be done about the tramways in 
the city, after fighting ап existing tramways company for some three 
years in the law courts on the subject of goodwill, depreciation, 
Ko. It is now decided that the whole tramway system is to be 
handed over to the Brusb Electrical Engineering Co. for conversion 
into an electric traction system, in about three montba' time. 
Several miles of new lines are to be constructed immediately, and 
there is some talk of providing two classes of cars, respectively for 
British and Indian passengers. The Bombay Corporation possesses 
the right of purchase at the expiration of the following periods:— 
42 years, in which case 40 lakhs of rupees is to be psid for good- 
will; 56 years, in which case 20 lakhs is to be paid for goodwill: 
63 years, and periodical intervals of 7 years afterwards, in either 
of which cases nothing whatever is to be paid for goodwill. The 
Brush Co. is to register a new company called the “ Bombay Elec- 
tric Supply and Tramways Co.," which is to have at its disposal the 
sum of £1,000,000 sterling. This sum is said to have been guaranteed 
in London. The new company (to be istered in Bombay) will 
assume all contracts and liabilities entered into between the Brash 
Co, and the Bombay Corporation as regards completing the purchase 
of the existing tramways, their conversion to electric traction, and 
the completion of certain extensions. 


Bradford.— At the meeting of the Tramways Committee 
on Monday, it was that there was a profit of £70,000 on 
the tramways undertaking, and, after allowing for sinking fund and 
interest, there remained a disposable balance of £16,000. This, the 
largest balance which the Committee has had, is partly due to the 
Exhibition. 

An interesting case is oocupying the Bradford courte. John Wil- 
kinson has been summoned [for failing to show his ticket on an 
electric car when requested to do so. He did not show it, and 
refused to pay the fare. The stipendiary magistrate drew attention 
to a Sheffield appeal in a similar case. The Bradford case stands 
adjourned. 


Continental Note.—lIraLv. La Societa delle Ferrovia 
Elettrica di Valle Brembana baa secured a concession to put down 
a plant to utilise the water power of the River Brembo in the 
generation of electrical energy for traction purposes. 


Darlington.—Darlington must be added to the number 
of small municipalities which cannot make tramways pay under 
any circumstances. y stages have now been in force for a 
month, having been put into operation during the week ending 
May 6th, and while they show an increase in the number of pas- 
sengers carried as compared with the corresponding period last year, 
the receipts, amounting to £779, have decreased by about £100, and 
this in spite of the fact that, owing to local circumstance, the traffic 
on several days of the month was abnormal, on five days between 
7,000 and 8,000 above the daily average being carried 
per day. With a loss of £2,629 (exclusive of the heavy item of 
depreciation) on the working of the Municipal Tramways for the 

ear ending March 3186 last, the committee is aghast at this 

test result, which is nothing less than disastrous. The oom- 
mittee had rightly decided against half-penny stages, but at the full 
meeting of the Council, at which three members of the committee 
were not present, this decision was ignored and the introduction of 
halfpenny stages wascarried by the casting vote of the Mayor. The 
loss to the town, with a population of 50,000, is equal to а rate of 
more than 6d. in the £. Some ultra-municipal faddists seem to 
think that the nearer they can come to a free tramway service, the 
greater will be the profits. ! 


Doncaster.— The plebiscite taken recently on the 
question of running the electric tramcars on Sunday, resulted in a 
majority of 972 against the proposal. 


Eecles.—The Eccles, Monton and Peel Green circular 
tramway route will be opened for traffic on June Ist. The construc- 
tion of the lines has involved the building of a new steel girder 
bridge over the Bridgewater Canal, at a cost of £7,000. 


Folkestone—Hythe.—At a meeting of the Hythe T.C. 
on May 24th, a letter was read from the National Electric Con- 
struction Oo. with reference to the propored electric tramways 
between Folkestone, Sandgate and Hythe, to be worked under the 
control of the local authorities. At the same meeting a letter was 
received from the town clerk of Folkestone, suggesting that а oon- 
ference on the tramways question between representatives of Folke- 
atone and Hythe Corporations and Sandgate and Cheriton U. D. C. в 
should be held. United action was strongly supported, and it was 
decided to fall in with the wishes of Folkestone. 


Glasgow.—The Tramways Committee has been consider- 
ing the best means to adopt for protecting car drivers during in- 
clement weather. One of the suggestions consists of a glass shield, 
the windows of which can be kept open or closed ; this was fitted on 
а car at Coplawhill, and examined by a sub-committee. Another 
suggestion made is for a canvas frame similar to that in use on the 
bridges of steamers. The proposal, however, which finds most 
favour, is to provide the men with leather jackets similar to thote 
worn by the drivers of motor-cars. The decision of the Committee 
has been delayed until the return of Mr. Dalrymple, the manager, 
from Chicago. 

The Tramways Committee of the T.C. has recommended that the 
work of constructing the tramways to Balgrayhill, Baillieston, 
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Dumbreck and Barlennie, authorised by the Glasgow Corporation 
Tramways Consolidation Order of the present Session, should be 
proceeded with. : 

A special sub-committee of the T.C. has been ap ointed to confer 
with the T.C. of Olydebank with regard to the widening of bridges 
consequent on the proposed extensions of the tramways within the 
latter burgh. 


Germany.— Electric traction is to be adopted on the 
tramways in Bremerbaven. 


London.—L.C.C.—The Highways Committee reminded 
the Council of the refusal of the Standing Orders Committee of the 
House of Commons to allow the insertion in the Council's Tramways 
Bill of the present Session of а clause seeking express authority in 
connection with the reconstruction of tramways, to lay raised tem- 
porary tracks, and to maintain car services thereon during recon- 
struction. Having regard to the opposition to the proposal, the 
Standing Orders Committee recommended that the standing orders 
should not be dispensed with, and the recommendation was 
agreed to by the House of Commons. As the matter was of 
such great importance to the Oouncil, the Committee thought 
that, to safeguard its position, it would be wise to 
seek the necessary authority in the next Session. On 
the recommendation of the Committee, the Council resolved to seek 
express authority in the session of 1906 for the purpose in question. 
An expenditure of £7,150 was sanctioned for the erection of a sub- 
station at Streatham, this sam not including the wiring and fitting 
of the building. 

The Council postponed for a week. the consideration of a report 
by the Highways Committee, recommending the approval of 
estimates amounting to £287,150 for the construction of various 
authorised tramways on the conduit system, and the obtaining of 
tendere for the execution of the work, so as to be completed and 
equipped ready for working soon after the opening of the first 
section of the Greenwich power station. The tramways, which 
represent a total length of about 17 miles of single line, are 
as follows:—(1) From Camberwell Green, vía Denmark Hill, 
Ohampion Park, Grove Lane, Dog Kennel Hill and Grove Vale, to 
the junction of Lordship Lane and Crystal Palace Road ; (2) from 
the terminus of tbe authorised itramways in кешр Lane, vía 
Lordship Lane and London Road, to Dartmouth Road, Forest Hill ; 
(3) from Grove Vale, vía Goose Green, Hast Dulwich Road and 
Peckham 'Rye, to Stuart Road, Peckham; (4) from the existing 
L.0.0. tramways in New Cross Road, via Lewisham High Road, 
Loampit Hill and Vale, and High Street, Lewisham, to Rushey 
Green; and (5) from the existing L.0.0. tramway terminus in 
Trafalgar Road, Greenwich, via Blackwall Lane, to a point near 
Blackwall Tunnel. The expenditure of £287,150 does not include 
the cost of street widenings, which mean an additional sum of 
£120,000. It was estimated that the lines would yield a surplus of 
receipts over expenditure amounting to £21,810 per annum. In 
commenting upon the scheme, the Finance Committee expresses the 
opinion that the Council should postpone any further large tramway 
projects until the tramway works to which the Council is committed 
are completed and have become revenue producing. 


Manchester Saburbs: Proposed New Electric Rail- 
way.—A company is being promoted for the construction of a light 
electric railway to connect the outer suburbs of Manchester. It is 
proposed that the line (which will be for both passenger and goods 
traffic) shall intersect and connect all the existing southern trunk 
lines from Manchester to London. There will be a new centrally 
situated terminal station on the south side of Manchester, from 
which the line will run in a south-westerly direction into Cheshire 
for about seven miles, and continue through the outer belt of North 
Cheshire residential districts within an average radius of nine miles 
from the Manchestér Town Hall, finishing at Hazel Grove, near the 
Stockport Corporation Tramway terminus and the Midland Rail- 
way station. The line will be three miles, or so, outside the exist- 
ing and authorised suburban electric tramway routes. The promoters 
claim that it will possess the exceptional advantage of security 
from future competition by electric tramways or motor-omnibus 
services on the highways, as there are no existing suitable roads 
serving the districts in question which could be utilised for either 
of these forms of traction. A meeting of ns interested is to 
be held in Manchester during the first week in June, when engi- 
neers’ plans will be submitted, with the view of showing what 
degree of local support would be given to a Bill in Parliament. 


Newcastle-on-Tyne,— The new double-deck covered 


cars which have been tried by the Corporation have proved very 
popular, and the Tramways Committee has decided to order 
twenty-two more cars of a similar type. 


It. Helens.— During the week the number of сагв on all 
sections of the system at St. Helens has been increased. On Friday 


four cars were placed on the Haydock section, which had been 


entirely neglected for four weeks. It had been previously 
remarked that the sympathies of the Haydock residents were 
evidently in favour of the strikers, and that there waslikely to be some 
disorder when the service recommenced. On Friday night all 
the four cars were stoned for a considerable distance along tke road, 
and sustained damage. The company’s officials stated that they 
caught one of the strikers in the act of throwing, and that 
he would be proceeded against. The cars running in St. Helens 
borough were, for almost the first time since the strike commenced, 
entirely unmolested. 


Ramsgate.—On Friday last an electric car was descending 
a steep hill when apparently the brakes failed to act; the oar ran 
with great speed to the bottom, and dashed into а grooer's shop. 
The shop was wrecked, and some of the lady passengers were thrown 
amidst the broken glass and showers of tailing jars. A little girl, 
the daughter of the manager of the shop, was removed from under 
the tram with her shull fractured, and the driver of the car received 
head and chest injuries. The conductor was also removed to the 
local surgery with his right cheek and scalp cut very badly. A 
number of other injaries.of а less serious character were received by 
passengers, | 


Widnes—Runcorn Transporter Bridge. — After the 
formal opening of the bridge on Monday, about 13,000 persons 
were transported across the Mersey in the travelling oar. On 
Tuesday morning, about 10 o'clock, the working of the bridge was 
suspended for some hours owing to some adjustment being found 
necessary in the machinery. 

The whole of the electrical plant was supplied by Messrs. Mather 
and Platt, Ltd.; the motive-power is obtained from two Crossley 
gas engines of 75 в.н.р. each, running on Widnes town gas. "There 
are two Mather & Piatt 48-Ew. dynamos directly coupled to the 
engines, and a battery of 245 Chloride cells. The car is driven by 
5 enclosed motors, oontrolled from a cabin on the top 
of the car. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—According to advices received by the mail 
delivered in London on Monday, the Federal authorities, after 
giving close attention to the information supplied by Mr. Hesketh, 
as a result of his visits to the United States and Europe, to the 
Oonference of Deputy Postmaster-Genervals, have decided that the 
automatic telephone is not suited to Australian requirements. The 
Conference regarded the mechanism as too complicated for the sub- 
scriber, and generally adopted а cautious attitude towards it. There 
are limits to the satisfactory use of the condenser method of adapting 
telegraph lines to telephone purposes." This is the verdict of a recent 
conference of departmental electrical experte held in Melbourne; 
but the Postmaster-General expects to find the condenser system 
very useful where the volume of traffic is small, and the distance 
between the points connected is not beyond a certain maximum. For 
very long distance work it has been found that it cannot be relied 
on, а fact that was demonstrated by а breakdown early in the year 
in the attempted linking of Hamilton with Melbourne vid the 
condenser apparatus. 


Canadian Telephones.—According to a correspondent 
of the Morning Post, the prinoipal witness before the Telephone 
Committee of the Dominion Parliament last Friday was Mr. H. L. 
Webb, of London. He declared that Government ownership of 
telephones in Great Britain was proving a failure, while the system 
in use in Glasgow was one-third obsolete. The statements of Mr, 
Webb made a considerable impression on the Committee. 


Empire Cables.—In Friday's Parliamentary Papers, 
Mr. Charles Devlin asked the Postmaster-General whether the 
resolutions adopted by a number of Chambers of Commerce of the 
Empire respecting Empire cabies had been bronght under his notice ; 
and if he intended submitting, at the Colonial Conference of 1906, 
any scheme or policy with respect to Empire cables. Lord Stanley, 
in reply, said that recent representations on the subject had been 
addressed to him, and he did not feel called upon to submit to the 
Colonial Conference any scheme of the kind suggested. 


_ Kustendji-Constantinople. — SUBMARINE Олв.Е.— 
We read in the Times that the German steamer Von Podbielski 
began to lay this cable on the 29th ult. ` 


Shanghai.—The Standard states, in connection with the 
report that the cable between Chifa and Shanghai had been cut, 
that the cable, though interrupted, has not been cut; asa cable- 
repairing steamer ís in the neighbourhood, the service will be 
restored shortly. It is further pointed out that, as the Chifu- 
Tsingtau cable was interrupted on May 23rd, there is at present no 
cable communication between Chifa and Shanghai. 


Westminster Telegraphs.—The Engineer-in-Chief of 
the General Post Office writes, with reference to the Council's 
notification that it does not accept responsibility for any lack of 
ventilation in the footway and roadway boxes, that the Department 
recognises that the Council cannot take any such responsibility. 
He suggests that the only means of ventilating boxes without risk 
of explosion are ventilating pillars, drawings of which he will be 
pleased to submit if the Council is prepared to favourably consider 


the question of fixing such pillars in the footways. The Works 


Committee of the Council having discussed the foregoing, has 
decided to reply that it does not see its way to entertain any pro- 
posal for the erection of ventilating pillars on tbe public highways 
of the City. 

(Continued on page 902.) 
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THE ELECTRIFICATION OF THE METROPOLITAN DISTRICT. RAILWAY. 


Tux electrification of the * District — to give it its more 
familiar designation—is now an accomplished fact. For 
some considerable time the vicissitudes of this, London's 
main artery of railway communication, have been 
prominently before the public, and we do not propose to 
trouble our readers with а lengthy account of them. 

The Metropolitan District Rgilway undertaking dates back 
to 1868, and its present route mileage, after successive exten- 
sions and inclusive of running powers, amounts to some 
56 miles. 

Of late years it had become increasingly apparent that its 
traffic-carrying capacity under the old steam conditions had 
reached a practical limit, and this, combined with ventilation 
and overcrowding troubles, rendered the adoption of some 
such system as the present, an absolute necessity. 

In 1897 the company took the first practical step towards 
electrifying its line, by obtaining the necessary Parlia- 
mentary powers for that purpose, and also for constructing a 
tube line under the present route from Earl's Court to the 
Mansion House. 

Subsequently, in conjunction with the Metropolitan Rail- 
way Co., who were also interested in possible electrical 

developments, some ł mile of route between Earl's Court and 
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Kensington High Street Stations were experimentally 
equipped, with satisfactory results. An illustrated descrip- 
tion of this line appeared in the ELECTRICAL REVIEW, 
May 25th, 1900. 


In 1900 the company obtained further Parliamentary 


powers, and in 1901 the Joint Metropolitan and Metro- 
politan District Railways Joint Committee decided on the 
adoption of the Ganz three-phase system of traction on the 
* Inner Circle” portion of the route. 


With the advent of Mr. Charles T. Yerkes ‘into the 


London railway world, and the events which led up to the 
discarding of the original scheme for the well-tried direct- 
current system, our readers are familiar ; and it is sufficient 
to state that a uniform direct-current system, including the 
provision of both power and return rails in addition to the 
ordinary track rails, was adopted by the two companies con- 
cerned. The question of power supply for the working of 
the railway, was solved with the creation of the Underground 
Electric Railways Company of London, Ltd., which, in 
addition to electrically equipping the District and certain 
tube railways, with which it is associated financially, also 
undertook to erect a large central power station at Lot's 
Road, Chelsea, from which to supply energy, at ап agreed 
price, to the several railway companies, whose route mileage 
amounts to some 75 miles. 


The problem of dealiug successfully with a traffic amount- 


ing to some 50 million or more passengers per annum, even 
under the new conditions, will be no mean task, and whether 
the essential factors in suburban travelling, of comfort and 
speed, be attained to the extent anticipated or not, the 
electrified District, on account of its easy access and more 
favourable conditions, is sure to be increasingly favoured м 
a means of transit by the travelling public. 

With the supersession of the only too familiar steam trains, 
electrical trains will be introduced each consisting of seven 
coaches, three motor-coaches and four trailers, the former 
being disposed at the ends and centre of the train. 
Altogether some 60 trains, built to similar designs, are being 
supplied оу the Brush Electrical Engineering Co. the 
Metropolitan Amalgamated Railway Oarriage and Wagon 
Co., and certain Continental makers. 

The coaches adopted on the District Railway are princi- 
pally constructed of pine and ash, with mahogany framing, 
the whole of the woodwork being rendered non-inflammable by 
a special process. 

Partitions are provided at the ends of the passenger com- 
partment, formed of ]-in- mild-steel plate, а centre opening 
being left for а doorway. | 

The end motor coaches are provided with a luggage com- 
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partment, and a collapsible cab of neat design is arranged in 
one corner for the motor man; the centre motor coaches are 
similar in design to the trailers, being provided with short 
vestibules, not unlike the arrangement in modern dining 
cars, and the control apparatus can be entirely enclosed 
by means of a door which swings through an angle of 180°, 
and which in its middle position, where it can be locked, 
divides off a portion of the vestibule for the motorman. 
Views of the control apparatus, open and enclosed, are shown 
in figs. 5 and 6. 

The seating accommodation of the centre motor and the 
trailer coaches is 52 passengers, the end motor coaches 
provided with luggage compartments, seat 48 passengers; 
the total seating capacity of a seven-coach train, amounting 
to 356 passengers. | 

The coaches have a roomy internal appearance, and are 
both well ventilated and lighted ; the seats are for the most 
part arranged longitudinally with a wide centre gangway, 
and are upholstered in platted cane, with few exceptione. 
The cars will be heated when necessary, by means of Gold 
electric car heaters fixed under the seats. 

It will be seen from onr illustrations (figs. 3 and 4) that the 
cars are provided with two end doors in the vestibules, the 
latter, it may be mentioned, replace the end platforms 
familiar to tube travellers, and a centre double door, all 
being of the sliding type, and provided with ball bearings. 


— E — — 


Vol. 56. No. 1,436, Jun 2, 1905.] 


THE ELECTRICAL REVIEW. 


897 


It is the intention that cars shall be simultaneously loaded 
from the end, and unloaded from the centre doors. 

The doors are operated by compressed air, supplied frem 
the brake equipment ; the levers for actuating the doors (on 
either side) are fixed on the exterior end panels of the cars, 
and when closed or opened the doors are automatically locked 
and unlocked. The | 
above arrangement 
is, we. believe, 
peculiar to.the Dis- 
trict Railway, for 
whom it has been 
specially designed. 

' Externally the 
cars are sheathed 
with aluminium and 
painted a bright 
scarlet, a somewhat 
unique departure 
in English railway 
practice. 

The cars are fitted 
with vertical type 
automatic couplers 
and cast-steel buf- 
fers, provided with 
horizontal corruga- 
tions, the latter serv- 
ing to interlock the 
cars in case of colli- 
sion, and, together 
with the steel bulk- 
heads, tending to 
minimise the risks 
of telescoping. 

Each саг is provided with a standard! Westinghouse auto- 
matic air-brake equipment, including Christensen motor- 
driven air compressors, and two independent air-brake pipe 
lines run the length of each train. 

The electrical equipment for the whole of the trains has 
been supplied by the British Thomson-Houston Oo., Ltd. ; 
each motor-car being fitted with two 200-H.P. G.E. 69 motors 
and the Sprague-Thomson-Houston multiple unit! train 
control, which includes a series of contactors fitted ‘under 
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Fig. 2.— INTERIOR oF ErROTRICAL TBAIN. 


arranged to go directly on the axle. The weight of one 
motor complete, together with the gearing and gear-case, is 
about 6,100 Ib. 

The ‘multiple unit train control adopted on the 
District coaches does not greatly differ from previous 
equipments, as described in the ELECTRICAL Review, 
December 13th, 
1901, and February 
26th, 1904. 

The controller 
provides four rheo- 
atatic points and 
one running point 
in series, and 
three  rheostatic 
points and one 
running point in 
parallel, and it is 
interesting to note 
that these trains 
are the first in 
England to . use 
the. “bridge” 
method of chang- 
ing from series to 
parallel combina- 
tion of the motors. 
By this method 
the change is 
effected without 
interrupting the 
current in either 
motor and Ње 
unpleasant sag 
in speed, which 
is noticeable when the motor current is interrupted, is 
thus eliminated. 

Another new feature is an electrically-operated carbon 
break circuit-breaker, fitted for the protection of the motor 
circuit on each motor-car ; all the circuit-breakers may be 
instantly tripped, by merely closing a tripping switch in 
the cab, and any circuit-breaker may be opened auto- 
matically through an overload in its motor circuit, without 
affecting the remaining circuit-breakers in the train. 


Fic. 3.— SRVER-CoacH ErLROTAICAL Tram, DisTRIeT RAILWAY. 


the car, апа a master controller installed in the cab for 
operating the contactors, not only on that car, but through- 
out the train, and thus affecting the various electrical com- 
binations of the motors. 

The motors are arranged with а nose suspension, and 
the gear is divided into two halves with a 7-in. bore, 


Magnetic blow-out ribbon type fuses are inserted in all 
the main circuits, and are mounted beneath the car. 

The control cable consists of 10 different coloured 
separately insulated conductors for convenience in installation, 
and is used for the several multiple circuits between couplers, 
connection boards, master controller and cut-ont, switch, 
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The controlling apparatus, air compressors and governors 
which are used for the brake apparatus, are supported 


Fig. 4.—CzNTRE Moron CoacH, Вножіха CowTACTORS OPEN TO VIEW. 


beneath the car, between 
the trucks The main 
wiring is enclosed in drawn 
steel tubes, and the rheo:tat 
and contactor leads are 
supported. in wooden 
troughs lined with uralite. 
The motor leads are pro- 
tected by flexible metallic 
covers, each length of 
which is brazed into a 
brass plug tapped into the 
motor frame, and the two 
motors also are provided 
with suitable connection 
boxes, in which the motor 
leads are connected to the 
car wiring. | 

Each car is lighted with 
some 35 16-С.Р. glow 
lamps, energised from а 
lighting cable running 
through the train and 
connected to the main 
supply. 

The principal car 
depôt and repairing shop 
of the company, which 
is situated at the sìde of 
the railway, midway be- 
tween Mill Hill Park and 
Ealing Common Stations, 
is illustrated on:page 899. 


| 


Fios. 5 AND 6 —DRIVER’Ss Олв; CONTROL APPABATUS OPEN, AND 
ENGLOSED BY Mans oF Вуха Doos. 
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bays, containing in all 11 tracks, each of which will accom- 
modate two seven-coach trains. In addition to this, 


accommodation for some 200 cars is 
provided on the sidings. 

The bay farthest from the railway 
contains only two tracks, the remaining 
space being very completely equipped 
as a repairing and erecting S iss 
in fact, the whole of the new stock is 
being received in sections and fitted up 
under the direction of Mr. F. D. Ward, 
of the Underground Electric Railways 
Co. to whose initiative many of the 
new constructional features are due. 
The machine shop is well illustrated 
in fig. 10. 

The centre bay, containing five 
tracks, is utilised for repairing motor 
equipments, and is provided with 
two overhead travelling cranes, for 
lifting cars when necessary; the bay 
nearest the railway contains four 
tracks only, and is used for painting, 
&c., this shop being steam-heated 
from a Babcock & Wilcox boiler. 

With the exception of 
those in the painting shop, 
all the tracks are provided 
with examination pita, and 
for the purpose of running 
the cars in the sheds, rigid 
overhead conductors, pro- 
vided with small four- 
wheel trolleys, are fixed 

over each track; by means 
of flexible cables the trolleys 
can be coupled to the cars 

when it is desired to move 
the latter. Stores, offices, 
and a training school for 
drivers are also provided. 

The permanent way, 
although it has involved an 
immense amount of con- 
struction work, does not 
call for special desoription; 
it is of standard construc- 
tion, with the two-insulated 
conductor rails ре , 
added. Тһе conductor rails 
are T-section, weighing 
100 ]b. per yard, made of 
specially  low-resistance 
steel and mounted on insu- 
lators, which are in turn 
bolted to thesleepera The 
positive rail is placed 16 in. 
outside and 3 in, higher 


Fs. 7 ABD 8.--Ётлнравр RaiLway Motor AND Contactor, Disrator RAILWAY. 


The buildings are 800 ft. long and 216 ft. wide, con- 
structed in steel and brickwork, and arranged in three long 


than the running rail, the negative rail being placed in the 
centre of the track and 14 in. above running rail. 
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. Fic. 9.—MirL Нил, Равк Can DPT AND REPAIRING SHOP. 


46 Crown » {уре 
bonds are used on 
the conductor rails, 
and the latter аге 
sub-divided by inde- 
pendently-fed iso- 
lated train sections 
at the sub-stations 
and principal junc- 
tions; the latter 
arrangement ер- 
sures that energy 
shall not be cut 
off from two ad- 
jacent main con- 
ductor sections, in 
the event of an 
overload occurring, 
sufficient to operate 
the circuit-breakere. 

Figs. 18 & 19 show 
the arrangement of 
the track-work at 
the complicated 
junctions at either 
end of Earl's Court 
Station, and are 
interesting as show- 
ing what can be ao- 
complished with a 
power rail system. 

In connection with 
the track, a passing 
reference to the cable 
work is necessary. A 
main cableway, con- 
sisting of 64 earthen- 
ware ducts laid in 
concrete, connects the 
power house with the 
railway at Earl's Court, 
which is approximately 
the nearest point. 
Passing through 
double distributing 
manholes where they 
join the railway, the 
cables which are prac- 
tically all in duplicate, 
are carried on both 
sides of the track, 
æither in earthen con- 


duits or along the 


\ 


MUSEOS 


Fic. 10.—InTEBIOR OP MacHINE SHOP, Мил, Нил, PARE Dor. 


Fig. 11.—Олв Dzrór AND COMPLETED ELECTRICO TRAINS, 


tunnel walls in special 
racks, as shown in figs. 
16 and 17, 

It will be noted 
that as the duplicate 
feeders to any point 
are carried on opposite 
sides of the railway, 
the risk of complete 
breakdown is greatly 
minimised. 

Altogether the cable 
racks on the city side 
of Earl's Court provide 
accommodation for 18 
high-tension feeders 
on either side of the 
route, and the arrange- 
ment of the tunnel 
work generally, includ- 
ing the tunnel signals, 
will be gathered from 
the cross-section, fig. 16. 

Every conductor rail 
in each section is con- 
nected by one IL. T. 
feeder to a sub-sta- 
tion, the feeder ter- 

minal being at- 

tached to the web 
of the rail by three 
short flexible con- 
neoting cables. 

In order to meet 

the conditions im- 

posed: by the more 

frequent . electric 
train . service, the 

Westinghouse elec- 

tro-pneumatic ' sys- 

tem of automatic 
signalling and power 
interlocking ^ has 
been installed prac- 
tically throughout. 

This system has 
been tested satis- 
factorily on Ше 
section of line be- 
tween Hanger Lane 
junetion and South 

Harrow, a distance 

of five miles, for 

over a year; it 
is, to а certain 


a - 
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extent, novel, having been designed to 
meet the special conditions obtaining 
on the District Railway. The space 
between stations is usually divided into 
two blocks, that is, a “starting” and a 
“ berth ” block, and the signalling is on 
the “normal clear" principle, com- 
pressed air holding the signal clear so 
long as its valve magnet is energised. 

The present mechanical signals are being 
replaced by special arms with Westing- 
house electro-pneumatic signal motors 
fitted close under them, and the ordinary 
counter-weight abolished for one directly on the signal arm, 
as shown in fig. 12. The motors are controlled by small 

in valves, worked by means of electro-magnets in the 
focal signal circuit. Signal cabins are required only at 
each end of a branch, or where there is а cross-over 
road; in the latter case they are normally closed, being 
opened only when required. | 

An automatic stop, fig. 13, prevents trains from over- 
running home signals, This consists of an iron arm between 
the track rails, actuated by a compressed-air motor acting in 
unison with the adjoining signal motor. When the signal 
goes to danger, "this arm is elevated to a position in which 
it engages with a cock on the air-brake system of the train, 
through which the brakes are applied automatically. 

The operation of the signal system is as follows :— One of the 
track rails is electrically continuous through the whole length 
of the track, and constitutes the positive conductor, feeding 
the individual track sections. The other rail is cut up into 
block sections by means of special insulated rail joints; all 
uninsulated rail joints being bonded. An insulated nega- 
tive main runs the entire length of the system, and ів 
connected to each section of the sectionalised track rail, at a 
point near the latter end of the block, i.e., the end at which 
the train leaves, the potential difference being approximately 
65 volta between the continuous—positive—rail and the 
i | negative main. 
senem are interposed iu the connections between the 
negative main and the sectioned rail which reduce the 
potential difference between these rails to, in the present 
instance, from 3 to 6 volts, according to the length of the 
block апа various local conditions. | 

In a block unoccupied by a train, current will flow along 
the continuous rail, and through the two relays, one at each 


Generator 


end of the block, and ballast all in parallel, to the sectioned 
rail. From this it returns through a relatively large regist- 
ance to the negative main. 

When a train enters the block, the relays are obviously 
shunted, with the result that the signal is allowed to go to 
danger. 

The “track battery” resistances connected between the 
negative main and the sections of the sectionalised rail, 
prevent the generator from being short-circuited when the 
track circuit is shunted by the axles of the train ; in fact, 
the shunting of the track cuts out only a small percentage 
of the total resistance of the circuit. 

Fig. 14 is a diagram of the relay and signal magne 
circuits for a single block. The track coils of the relays are 
permanently connected across the rails at that end of the 
block at which the relay is placed. Between the pole-pieces 
a polarised armature is suspended from a pivot. This 
armature bears a winding of considerable resistance, and is 
connected between the positive rail and the negative main 
through a contact—operated by the track coil armature— 
which is closed when the track coils are energised. To the 
polarised armature is rigidly connected, an arm which actuates 
a contact, the function of which is to open or close the local 
circuit controlling the signal motors. The operation of the 
relays is then as followa:—When a difference of potential 
exists in the normal direction between the rails—4.e., when 
there is no train on the block—the relay track coila are 
excited and draw up the armature which closes the circuit 


through the polarised armature. The polarised armature is 
then attracted to one of the poles of the relay, and, swinging 


over, closes the contact in the local signal circuit. 
The two relays in each block, operate normally in a pre- 


NEGATIVE MAIN 


Fre. 14.—S1GNAL Retay AND Мланет Oracurrs ғов OnB Brook. 


` ` Fic. 15.—STANDARD Вахлг RRLAT Вох. 


. — 


Vol 56. No. 1,436, Јони 2, 1905.] 


THE ELECTRICAL REVIEW. 


901 


cisely similar manner, each working а contact in the local 
signal circuit. These contacts being in series, unless they 
are both closed, no current can flow through the signal 
magnet, and the signal will, therefore, remain at danger“ 
by gravity. 

The position of the apparatus when the block is empty, 
may be summarised as follows: — Both relays energised, the 
local signal circuit closed, and the electro-magnetic valve 
operating the pneumatic signal motor consequently open, 
admitting compressed air to the motor, which holds the 
signal arm ** off." - As soon as a train enters the block, the 
relays are short-circuited by the car axles and thereby 
de-energised, permitting their armatures to drop, and thus 
breaking the circuit through the polarised armature coils, 
The polarised armatures.then swing back from their position 
in contact with one of the track-coil pole-pieces, and in 
doing so break the signal circuit at two points in series. 
The electro-magnet 
operating the admis- 
sion and exhaust 
valves of the pneu- 
matic signal motor 
is de-energised, and 
the exhaust is 
opened, permitting 
the signal to return to 
* danger" by gravity. 

ience bas 
shown that the | 
greatest obstacle to = 


Foregn 
" cables 
Gauge line of prevent rolling stack E + 5 
— amc 2 — — 


„Ше success of auto- | { 
matic signalling, on * 4 } 
electric railways in 
particular, is the 
liability of the relays s 


being operated by ^ | 
extraneous currents ; А 
but in this system, 
while it is possible to 
energise either one or 
both relays while the 
train is in the block, 
these latter are во in- 
terconnected that it is 
not possible for them 
both to be energised 
in the normal direc- 
tion at the same time 
by such currents. 

The signal appara- 
tus was manufactured 
at the London works 
of the Westinghouse 
Brake Co., and sup- 
plied direct to the 
Underground  Elec- 
tric Railways Co. of 
London, Ltd., who 
installed the appara- 
tus themselves. 

The power for the 
operation of the sig- 
nal and interlocking 
systems is supplied from the various sub-stations on the line, 
where signal motor-generator, sets supplying energy at 70 
volts pressure to the positive signal conductor and motor- 
driven Christensen air-compressor equipments are installed. 
The latter deliver air at 80 lb. pressure to a pipe line 
extending the entire length of the railway, tappings being 
taken off where required. 

The above plant will be illustrated in connection with the 
sub-station equipment. 

In order to bring all sections of the railway into line with 
the improved conditions expected under electrical operation, 
extensive improvements have been carried out in connection 
with the passenger stations, in which for the most part 
оопсгеіе and ironwork have substituted the old wooden 
platforms and stairs ; the platforms also have been 
lengthened where necessary. 

The tunnels and stations generally, presumably after 
having received а *'spring cleaning," will be lighted by 


incandescent lamps supplied from three-phase 220-volt light- 
ing mains, the latter being energised from lighting trans- 
formers in the sub-stations, fed directly from the н.т. bus- 
bars, and thus independent of the traction circuits. 

Arc lamps will be installed in the platforms and booking 


balls, fed in series from the traction circuits. 


An independent telephone system is being installed on the 
District Railway, the scheme including connections to the 
Various passenger and sub-stations, signal cabins, offices and 
the power station, with a main exchange containing a 300- 
line board, and distributing frame at the Earl's Court station. 

Additional features of the new régime will be an electrically- 
controlled time system with clocks regulated from a master 
clock situated at the main power station, the clocks being 
arranged in groups of 20 on circuits energised from the signal 


motor- generators; also a magazine train describer which also 


is being installed in connection with the signal system. The 


Fic. 17.—DETAIL 
oF CaBLE Rack, 


Figs. 18 anD 19.—East AND War Junctions, EARL'S COURT BTATION, SHOWING ARRANGEMENT OF TRACE. 


latter provides for the automatic display in their correct 
sequence of a series of illuminated train descriptions on the 
station platforms. 

Three such signs of consecutive arriving trains will be 
indicated on the instrument, and the departing train cancela 
its own description. 

It wil be gathered from the foregoing that the work 
involved in connection with the railway proper and its 
accompanying rolling stock has presented no mean task to 
the engineers engaged upon it. In connection with the 
permanent way, cable and station work in particular, the 
majority of the work has, of necessity, been carried out 
during the brief early morning hours, when the normal 
traffic was suspended. 

In subsequent issues we shall describe and illustrate the 
Lot’s Road power station and typical sub-stations utilised 


in connection with the power supply to the railway. 


(To be continued.) 
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TELEGRAPH AND TELEPHONE NOTER. 


(Concluded rom page 895.) 


The Indo-European Telegraph Со. — Among the 
questions which appeared in the Parliamentary papers of Friday, 
was опе by Bir Edward Sastoon, asking the Postmaster General 
whether, having regard to the recommendation made in the fitst 
report of Lord Balfour's Inter-Departmental Committee on cable 
communications concerning the Joint-Parse Agreement relating to 
the transmission of telegrams to and from India, any arrangement 
had been concluded between His Majesty's Government and the 
Indo-European Telegraph Co. in connection with the recent renewal 
of the leasing of land wires in this country and submarine cable 
wires between Lowestoft and the German coast; whether the terms 
of such agreement, if any, would be furnished to this House ; and 
what effect such arrangement would have in the direction of 
terminating or modifying the period of duration of the Joint-Purse 
Agreement. 

Lord Stanley, in reply, said that the negotiations recommended 
by Lord Balfour's Committee proved to be complicated and difficult, 
and it was not found practicable to effect the termination of the 
Joint-Purse Agreement in the manner proposed ; but, in connection 
with the renewal of the lease of wires to the Indo-European Co., 
steps were taken to provide, ав far as possible, that obstacles should 
not be placed in the way cf reasonable reductions of tariff in the 
future. That was the main ground on which Lord Balfour's Oom- 
mittee desired to terminate the Joint-Purse Agreement. 


Submarine Signalling.—According to the Daily 
Telegraph, Atlantic liners are now being equipped with special 
apparatus for receiving sound signals transmitted through the 
water from submarine bells. Microphones fixed in tanke on the 
port and starboard sides of the sbip receive the signals and transmit 
them to telephones on the bridge. The light-ships on the American 
coast are being fitted with bells, which sound at regular intervals 
according to a numerical code, whereby the position of each bell 
is indicated to approaching vessels many miles away. 


Telegraphic Interruptions and Repairs :— 


Cams. IwrwaROPTRD, REPAIRED, 
Trinidad-Demerara (No. 1) ..  .. «o ec Aug. 28, 1901 T 
Trinidad-Demerara (No. 2 T ss .. May 11, 1906 May 26 
Bt. Lu WO oe eo ee ec oe ay 7, 1903 ee ee 

са-М WO oe ec ee өө өө May 7, 1902 өө m 


Vladivostok-N ee ee oo Feb. 9, 1904 өө 
Closed Port Arthur eo m ec es Mar. 9, 1904 ee өө 
Jamaica-Oolon .. e zi xá T . Jan. 5, 1906 ee 
Bathorst-Bissao en oe ee е * April 22, 1905 oe ee 
Cape Haite-Mole St. Nicholas .. April 28, 1905 .. May 25 
San Domingo-Curacao .. - . May 5,1905 „ ey 
Dakar-Conakry .. ae es oe .. May 11. 1905 = 
Paramaribo-Cayenne .. 95 ee ee May 25, 1905 


LANDLINES, 
Puerto-Barrios .. eo eo ‚ we e 


ө өе July 98, 1009 , ee 
Kertch-Soutehoum eo ee [EJ ee 


.. Бері, 2, 190. 


The Telephone Agreement. — А correspondent writes :— 
“Leeds has offered little objection, so far, to the terms of the 
agreement between the Postmaster-General and the National 
Telephone Co. In Hall, however, where there is a municipal 
telephone service, it is argued that the new agreement will take 
away the right of competition, and raise a bigger monopoly than 
ever. It is stated that Hull is saving about £10,000 a year 


through having a competitive service, and that Leeds is paying . 


about twice as much as the shipping centre. Mr. Herbert Brown, 
Chairman of the Parliamentary Committee of the Leeds Corpora- 
tion, and the town clerk (Mr. Fox) attended a conference of 
municipalities in London last week, at which the new agreement 
was discussed." 


Wireless Telegraphy.—The Cunard liner Campania 
recently reported tbat she had been in continuous wireless com- 
munication with land throughout her entire voyage from Liverpool 
to New York. In mid-ocean sbe had simultaneous communication 
with America and Europe. 

Reuter states that the Postmaster- General, the Minister for 
Defence and Vice-Admiral Bir Arthur Fanshawe, Commander-in- 
Ohief of the Australian station, are considering a far-reaching 
scheme for installing a wireless telegraph system connecting Aus- 
tralia, New Zealand, and the outlying islands, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—June 23rd. Tenders for an installation of 
electric lighting in the Poste and Marine Department in the Rue 
Ducale, Brussels. Particalara for 1 fr. from, and tenders are to be 
gent to, La Direction Generale des Ponts et Chaussées, 38 Rue de 
Louvain, Brussels. 


Bracebridge Asylum.—June 7th. Fire alarme, tee 
phones, bells, and tell-tale clocks, for this Asylum, See “(ffeil 
Notices" May 19th. 


Brad ford.— June 5th. The Corporation invites tenders 
for an installation of electric lighting at the School of Art, Great 
dg Road. City Architect, Whitaker Buildings, Brewery 

treet. 


Brecon and Radnor Asylum.—June 7th. Wiring 
and motors for the new farm buildings, also fire alarm installation 
at the Asylum. See Official Notices” May 19th. 


Darlington.—June 19th. Switchboard extension and 
booster for the Corporation. Bee Official Notices " to-day. 


Eastbourne.—June 9th. Concentric cable for the 
Corporation. See Official Notices” Мау 26th. 


Edinburgh.—June 5th. Cables for Electricity Supply 
Department for one year. Вее “Official Notices" May 26tb. 


Edinburgh.— June 6th. Steam and exhaust pipe-work 


for the McDonald Road electricity station. Bee "Official Notices” 
May 19th. 


Gravesend.— June 14th. The Education Committe 
invites tenders for the electric lighting of Church Street Council 


Schools. Specification on application to Mr. O. Е. Моше 
Electricity Worke, Gravesend. 


Grays Thurrock.—June 17th. Storage battery, feed 


pump, switchboard and economiser extensions, for the U.D.C. 
Bee “Offcial Notices" to-day. 


Manchester.— June 9th. The Electricity Committe 
invites tenders for the supply of the following stores, &c., for ont 
year. Particulars and forms of tender from Mr. F.E. Hoghes, 
Becretary, Electricity Department, Town Hall, Manchester, not 
after to-day. 


Manchester.—June 14th. т.т. cables; amp.-hour and 
watt-hour meters; box compound. Bee “Official Notices " to-day. 


Melbourne.—July 14th. Arc lamps, poles, brackets, 


&c., for street lighting for the Council. Bee “ Official Notices” 
May 12th. 


Ossett,—June 14th. High-speed engines, dynamos, 
booster and balancers, battery, switchboard, crane and cables. Bee 
Official Notices May 26th. 


Partick.—June 6th.  Water-tube boiler, switchboard 


extensions, coal conveyor, bunkers, feeder cable, &. Bee “ Oficisl 
Notices” May 19th. 


Spain.—June 5th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders antil Jane 5th for the 
supply of 50 tons of galvanised iron telegraph wire 4 mm. dia, an 
5 tons of bronze wire S mm. dis. Particulars msy be obtained 
from, and tenders are to be sent to, La Direccion General de 
Correos y Telegrafor, Carretas 10, Madrid. 


Swansea.—June 5th. Two motor-alternators for the 
Corporation. Вее “Ofcial Notices May 19th. 


Switzerland.—June 9th. The municipal authorities of 
Lugano are inviting tenders for the construction of an underground 
derivation canal 7, 100 metres long from the River Versascs, and for 
the establishment of a water-driven generating station at Zordols 
(Tenero). Particulara may be obtained from, and tenders ate to be 
gent to, l'Hotel de Ville, Lugano. 


Todmorden.—June 8th. Pipework for the electricity 


. works. See Official Notices" May 26th. 


Whitchurch Asylum.—June 14th. Electric lighting 
installation for the Asylum Visiting Committee of the Cardi? 
Corporation. See Official Notices” to-day. 


OLOSNED. 


Brighton.—The Lighting Committee of the T.C. je 
mended the acceptance of the tender of the British Westing fot 
Electric & Manufacturing Co., Ltd., for additional sitet 
connecting up spare cables between the Southwick power мее 
North Road, at £690, and for isolating switches to station, 4 
сои and accessories at the Southwick generating 

1,450. | 


r Р. 
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Batley.— The T. O. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for the laying of the tramlines in Bradford 
Road, and that of the Western Electric Oo., Ltd., for the supply 


of feeder cables. 


Birmingham.—The Tramways Committee has accepted 
the following tenders in connection with the reconstruction and 
electrification of the lines of the City of Birmingham Tramways 
Со, :— 

Messrs. Bolckow, Vaughan & Co., Ltd., 1,650 tons of tram rails and fisbplates 
£5 10s per ton. | 

Hadfleld's Steel Foundry Co., Ltd., special rails, &c., 21,709. 

Messrs. Dick, Kerr & Co., Ltd., reconstruction of permanent way, £42,962, 
and 200 tramcars, including spare parts and contingencies, £110,413, 


Gloucester.—The Education Committee has accepted 
the tender of Mesers. Woodward & Co., Ltd., of Gloucester, for 
installing the electric light at Calton Road Schools, at £265. 


Glasgow.—The British Electric Plant Co., Alloa, have 
received the contract from the Governors of the Glasgow Technical 
College for an electrical hoist, at а cost of £331 108. 

The offer by Messrs. Marshall, Fleming & Jack, Motherwell, to 
provide а 2-ton travelling crane for the dynamo room of the 
Glasgow Technical College, at £88, has been accepted. 

The Tramways Committee have accepted the following offers for 
stores for the current year :— 

Chilled paving and brake blocks and car wheels, The National Rail and 
Tramway Appliances Co., and Miller & Co., Ltd. 


Cables, W. T. Glover & Co., Ltd. 
Rubber and asbestos goods, George McLellan & Co., and J. T. Goudie & Co, 
Axles and steel wheels, Hadfield’s Steel Foundry Co., Ltd., and John 


Baker & Co. 
Fifty wheels with cast-iron centres for trials, Messrs. Hurst, Nelson & Co., Ltd, 


Steel tires, Glasgow Railway Engineering Co. 
Carbon brusbes, Le Carbone, Ltd. 


Hammersmith,—The Electricity Committee has accepted 
the tender of Messrs. Bennis & Co., at £747, for a coal elevator 
for the generating station, also the tender of Mr. John Smith for a 


3-ton derrick crane. 


London.—The London County Council has had under 
consideration the undernoted tenders for the supply of 750,000 
stoneware ducts for the accommodation of the cables in connection 
with the reconstruction of the tramways. The accepted tenders 
were announced in our last issue. The following is a full list :— 
Amount of tender 
(for 750,000 duots, Delivery 


Rate per 
. 1,000 ducts. унды E per week. 


G. Skey & Co., Ltd., London .. .. #1119 6 
Stanley Bros., Ltd., Nuneaton.. .. 18 0 0 10,2250 0 0 10, 
tourbridge Glazed Brick an 14 10 0 79 


The 
(for 260,000 ducts 
n 


о 
11,487 10 0 5,000 
11,487 10 0 5,000 


Fireclay Co., Ltd., Dudley 
John Knowles & Co., London .. 1411 8 
H. R. Mansfield, Burton-on-Trent .. 1411 8 
Hosea Tugby & Co., Ltd., Ashby-de-la 
Zouch .. HT is $a „ 1411 8 11,487 10 
Thomas Wragge & Son, Ltd., Swadlin- 
ire "m Ме . 1411 8 11,487 10 
Button & Co., Ashby-de-la-Zouch .. 1610 0 
0 12,987 10 
6 
0 
0 


cote, Derbysh 
12,875 0 5,000 
Ingham's Firebrick Co., Dewsbury .. 16 18 
James F. Cummings & Co., London .. a6 8 TUA 16 12000 
, 


оооооо c 
ый 
= 
© 


Naylor Bros., Huddersfield ee oe , 
J. J. Lee, Crumpsall, Manchester. & 0 18,500 0 


The contract is being divided between Messrs. Skey and Stanley 
Bros, the former to supply 500,000 ducts for £6,287 103, and the 
latter to deliver 250,000 ducts for £3,450. 

The L.O.C. also received tenders for the supply and maintenance 
for ten years, of a battery of accumulators for the Greenwich power 
station, and for three 10-ton overhead travelling hand-cranes for 


sub-stations at Streatham, Battersea and Wandsworth. The tenders 


are as follows :— Р 
BATTERY FOR GREENWICH STATION. Е 
А en years' 
Price. snainienanoS: 
Tudor Accumulator Co. (recommended) .. . . £1,875 12 £1,120 
British Acoumulator Co. "m s Т .. 1,947 10 1,500 
Eleotrical Power Storage Co. 2,106 18 900 0 
D.P. Battery Co. ee . ee oe ae . 00 2,178 0 1 800 0 
Chloride Electrical Storage Co. x ss „ 2,177 0 1,170 0 
Accumulator Industries, Ltd. - 82 . 2,371 2 1.015 0 
A. B. P. Accumulator Co. $e bs ә ee 2,755 11 9.000 0 
.. 8447 6 2,868 10 


Hart Acoumulator Co. Ф ә ae ee ee 
OVERHEAD TRAVELLING CRANES, 
Herbert, Morris & Bastert, Ltd... s sà oe . £ 
Jessop & Appleby Bros. (Leicester and London), Ltd. 620* 
James Gibb & Co., Ltd. oe ee ee ee ee 
Carrick & Ritchie, Edinburgh (recommended) .. T 1 
James Carrick & Sons, Ltd. - os ee is 650 
А i (alternative) .. өө 
J. Smith (Keighley), Ltd. e.. 
ee ee 725 


Holt & Willett, Cradley Heatb .. es we 
Rodgers & Kaye, Bradford.. vs T T T e. 140 
John Hitchen & Son, Ltd... .. «+ . 1760 

i íi (alternative) .. oe . 775 
C. and A. Musker (1901), Ltd... T ve 25 T 911 


Tangyes, Ltd., Birmingham ee eo - 
19 ? е ee 900 


Ransomes & Rapier, Ltd. .. ee ve ee . 
James Spencer & Co. T ee .. өө oe oe 915 
Pickerin ee б ee ee eo 980 


B, Ltd. ee oe 0 
John M Henderson & Co... ee << vs ae ee 
Joseph Booth & Bros., Ltd. a e» T a 990 
Thomas Larmuth & co: oe 1,025 
Leeds Engineering and Hydraulic Со... S T es 1, 
Thomas Smith & Sons "T "s ee T у i^ 
eo ee 9 


Flavell & Churchill oe ee ee oe ee 

Steel Rope Pulley Block Co., Ltd. és oe e # 192 
Rawlinsons, Ltd.  .. v a г» i5 1,995 
Parsons, Brierley Hill, Ltd. oe ee e ee 190 


Cowans, Sheldon & Co., Ltd... i $3 vd 
Dougill’s Engineering, Ltd. es oe eo eo oo 2.885 


Butters Bros. & oo. 
* Not to specification, 


London.—Mesers. A. W. Penrose & Co. have obtained 
the entire contract from Messrs. A. W. Gamage & Co., Ltd., for the 
five electric lifts required in their now and old premises, 


à сезшш Tho E.L. Committee bas accepted the 
ender o essrs. Arrol & Co. for а steel shaft, 200 ft. hi 
B.L. Works, at £1,511, ` cl ы wee 


Rochdale.—The T.C. has accepted the tender of Siemens 
Electric Appliances, Ltd., for the installation of fire alarm boxes. 


Spain.—No more favourable tenders than those of the 
Madrid Eastern Tramways Co. and the Compania Eléctrica 
Madrilena de Traccion for the electric tramway concessions in 
Madrid having been received, the concessions have been granted to 
these companies. 

Walthamstow.—The U.D.C. has accepted the following 
tenders in connection with the tramways andertaking :— 

MACHINERY FOR Can DEPOT, 


Hobdell, Way&Co.,Ltd... .. .... 

Pfeil & Co, аа a M Se. с.с а “л 
erbert, Morris & Bastert, Ltd. .. өз 5% e ad 

Buck & Hickman, Lid... .. „ 0. 4 L 105 

Geo. Hatch, Le.... „ 804 


Toots yon REA TRIN G SHors.—Mr. R. Е, Coulston. 
Bann-DryInG APPARATUS.—Mr. E. Robinson, £110. 
ENGINE OIL, ANNUAL BuPPLY.-—Mesare, Ben tley & Co. 


Woolwich.—The Guardians have accepted the tender of 
Messrs, Clements, Booker & Co., of Westminster, at £747 15s., for 
the electrio lighting at the Union Infirmary, Nurses Home, ёс, 


(aE ee, 


FORTHCOMING EVENTS. 


To-day's Arrangements.— At 10.80 a.m. Institution of Mining Engineers. Meet- 
ing at Burlington House, 


Monday, June 6th.—At 7.30 p.m. Society of Engineers. R.U. Service Institu- 
tion. “The Improvement of London Traffic,” by Mr. Charles 8. 


Meik and Mr. W. Beer. 


Thursday, June 8th.—At 5 p.m. Roys! Institution. Prof. J. A. Flemin | 
“ Electro-magnetic Waves." (Tyndall Lectures.) No. III. rx 


Friday, June 9th.—At9p.m. Roya) Institution. Bir Wm. Н, White on "Bub. 
marine Navigation." 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tas following orders have been issued for next week :— 

Monday, June bth.—' A" Company. Technical Instruction, 7 p.m. Tourna. 
ment Party Required at Agoura} Hall for Final Display. s 

Tuesday, June 6th.—' B" Company. Technical Instruction, 8 p.m. Tourna- 
ment Party Required at Agricultural Hall for Final Display. 

Wednesday, June 7th.—No Adjutant's Drill. Tournament Party Required at 
Agricultura! Hall for Final Display. 

таш, June 8th.—Recruits and Non-efficienta for Weymouth Camp Parade 
at Waterloo Station, 12 noon. “С” Company. Technical Instruction, 

8p.m. Tournament Party Required at Agricultural Hall for Final Display 
and Massed Bands. 

Friday, June 9th.—' D" Company. Technical Instruction, at 7 p.m. 

Saturday, June 10th.—Efticients for Weymouth Camp Parade at Waterloo 


Station, 12 noon. 
WILTH¹ID C, DumBLe, Captain, 
For O. C. E. E. R. E. (V.) 


LIMITS OF STANDARDISATION ON 
TRACTION SYSTEMS. 


[COMMUNICATED.] 


THE advantages of standardising the apparatus of an 
electrically-equipped tramway or railway are too obvious 
to require demonstration. We may, however, point 
out the limits which govern this process. The systems 
which are at present in use are :— Тһе direct- current 550- 
volt system for short routes; the same system provided 
with rotary conversion for longer tracks; the three-phase 
induction motor system ; thesingle-phase commutator motor, 
now being commercially developed on the Continent and in 
America, and the high pressure three-wire direct-current 
system as adopted on the City and South London Railway. 
Each system appears to have its own field of usefulness, and it 
would be absurd to recommend the employment of any 
one type for all lines, to the exclusion of others, For 
example, the characteristic requirements for tramway service 
in towns are high schedule speed and frequent stops, calling 
for greater acceleration at good efficiency, and ability of 
the motor to sustain successive overloads without undue rise 
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of temperature or commutating difficulties. Absence of 
complication in the circuit arrangements, and of high 
pressures, are also indispensable where the density of street 
“population is great. On tbe other hand, long-distance non- 
Btop services require the efficient transmission of sufficient 
power to operate heavy cars at high speeds, and very possibly 
the overcoming of much more severe and continuous gradients 
than are found in an ordinary town area. With com- 
paratively few stops the heating losses in acceleration are a 
minimum, and the type of motor giving the maximum 
efficiency during free running is to beemployed. The direct- 
current motor with series-parallel or regenerative control 
appears to have proved itself the best for urban traffic, bat 
on its application to longer distances, the cost of sub-station 
equipment opens up a field of competition for the alternating- 
current single-phase motor, though hampered in weight and 
expense by its step-down transformer. The latter type of 
motor owing to its drooping characteristic on over- 
loads, develops internal heat losses much in excess of those 
of a direct-current motor of equal capacity during the 
process of acceleration, and increased weight and 
bulk of rolling stock are, therefore, entailed for 
short-run equipments. For normal loads, Lowever, the 
alternating-current motor gives excellent efficiency, and this 
tends to give good running economy on long-distance lines 
with a reduction in the first cost over direct-current equip- 
ment. The three-phase induction motor does not yet appear 
to have found ite sphere of usefulness in tramway work, but 
with the advent of the application of electricity to railway 
systems, its value would appear to lie in ita application to 
freight haulage over constant gradients, as high terminal 
pressures can be applied and high constant-load efficiencies 
obtained. The three-wire direct-current system offers pre- 
cisely the same relief to direct-current transmission, as it has 
already done in lighting by economically extending the area 
of supply. Hence it appears that no one of the systems indi- 
sated above is sufficiently flexible to meet every condition of 
service and gradient existing in an extended tramway system, 
and it is futile to argue over the supersession of any 
one type of motor, such as the direct-current apparatus, by 
another, such as the alternate-current type. Possibly when 
the drawbacks of the low-voltage commutator, moderate 
efficiency, pulsating torque and rather poor performance at 
low speeds pertaining to the alternating-current motor are 
more completely overcome, it will prove a very formidable 
rival to the direct-current motor, but the best efficiency of a 
large system will probably be obtained by tectionalising it 
according to physical апа economic characteristics, and 
applying to each division the type of motor more particularly 
adapted for the conditions of operation in that division. 


NOTES. 


Erratum.—Optical Convention: In our reference to 
the exhibit by the Cambridge Scientific Instrument Co. of a 
galvanometer designed by Prof. W. Einthoven, the word spring 
ahould read string. ao 


Institution Notes.—INSTITUTION oF ELECTRICAL ENGI- 
NEEBS.—The annual general meeting of the Institution was held on 
Friday last at Westminster. The report of the Council for the 
session 1904-5 showed that the total membership had increased 
from 5,410 to 5,677. The Council has awarded Salomons Scholar- 
ships of value £50 each to Mr. A. E. Clayton, of King’s College; 
Mr. E. A. F. Goodfellow, of the Central Technical: College; and 
Mr. F. C. Prentice, of University College. David Hughes” 
Scholarships of £52 each have been awarded to Messra. E. A. 
Biedermann and J. B. Sparks, both of Finsbury Technical College. 
The Institution premium (£25) has been awarded to Mr. E. H. Rayner 
for his paper Оа the Effect of Heat on the Electrical and 
Mechanical Properties of Dielectrics,” and “Oa the Temperature 
Distribution in the Interior of Field Coils." The Paris Electrical 
Exhibition Premium, value £10, bas been awarded to Prof.H 8. 
Hele-Shaw, F.R.S., Dr. A. Hay and P. H. Powell, for their paper, 
" Hydrodynamical and Electro-magnetic Investigations regarding 
the Magnetic Flux Distribution in Toothed Core Armatures "; the 
Fahie Premium, value £10, to Mr. D. Murray, for his paper " Type 
Setting by Telegraph.” Three Extra Premiums, value £10 each, 
as follows:—One to Mr. R. Goldschmidt, for his paper. Tem- 
perature Curves and the Rating of Electrical Machinery ”; one to 
Mr. Miles Walker (Manchester Local Section), for his paper, “ Com- 
pensated Alternate Current Generators"; and one to Messrs. D. К. 
Morris and J. K. Catterson-Smith (Birmingham Local Section), for 
their paper on “ Bome Uses of the Oscillograpu.“ One extra premium, 
value £5, is awarded to Messrs. J. B. Henderson and d. S. Nicholson 


(Glasgow Local Section) for their paper, ‘' Armature Reaction in 
Armatures; an original communication premium, value £10, to 
Mr. A. B. Field for his communication on The Dissymmetry of a 
Three-Phase System”; and an original communication premium, 
value £5, to Mr. T. Baker for his communication, " The Magnetic 
Properties of Some Alloys of Iron and Silicon.” 

The Students' Premiums are as follows: — 

The First Students' Premium, value £8, to Messrs. E. A. Bieder- 
mann and J. B. Sparks, for their paper on E.M.F. Wave Forms.” 
The Second Students' Preminum, value £5, to Mr. J. W. Anson, for 
his paper, “The Present Electrical Equipment of the London 
County Council Tramways.” The Third Students' Premium, value 
£5, to Mr. A. C. Anderson, for his paper on The Applications of 
Electricity in Mines." An Extra Premium, value £4, to Mr. A. E. 
Jepson, for his paper on " Electric Heating.” An Extra Premium, 
value £3, to Mr. R. F. Chaffer, for his paper on “The Equipment 
of a Modern Generating Station, with Special Reference to the 
Chelsea Station of the Underground Railways.” 

Among the numerous matters mentioned in the report is the state- 
ment tbat in future no candidate will be elected or transferred to 
the class of Asscciates who may be eligible for election or transfer 
to the class of Members, Associate Members, or Students. Students 
or candidates professionally engaged ав electrical engineers can 
therefore no longer join the class of Associates, which is reserved for 
persons who are so associated with the application of electricity 
that the Ooancil consider their admission as Associates would 


. conduce to the interests of the Institution. 


The report of the Students' Section ahowed that a large number 
of papers had been read and discussed, and many works visited. 
From May let to 6tb, 1905, a party of the students visited the 
Leeds district, and saw the following works:— 

Brush Electrica] Engineering Co., Loughborough. 
Leeds Copper Works, Ltd. 

Meesrs. Greenwood & Batley. 

Messrs. J. and H. McLaren. 

Yorkshire Electric Power Co. 

Messrs. John Fowler and Sons. 

Messrs. Graham Morton & Co. 

Farnley Iron Co. 

Phaonix Dynamo Manufacturing Co. 

Bradford Tramways. 

Leeds Corporation Electrio Lighting and Tramway stations. 

Rod ExNarmEEBRING BoorgTy.— This Society paid a visit of 
ingpection to the generating station of the London Underground 
Electric Railways Co., at Lot’s Road, Chelsea, on Saturday, 20th ult. ; 
75 of the members availed themselves of the opportunity granted 
through the courtesy of Mr. J. В. Chapman, general manager. The 
whole of the station was thrown open for inspection, and the 
members of the party were allowed access to all parte of the instal- 
lation, with the single exception of the switchboard, which was 
closed, due to the fact that it was in operation. 

Контаки SocigTY.—4A paper was read by Dr. W. Deane Butcher 
last evening on “The Roatgen Congress in Berlin.” 

AMEBICAN SOCIETY OF  MzcHaNICAL ENGINEERS. — This 
Society holds its meeting at Scranton, Pa., next week, opening on 
June 6th, and closing on June 9th. Among the papers that appear 
in the programme, a copy of which has reached us, are the follow- 
ing:—'' Smoke and its Abatement,” by Charles A. Benjamin; "Oan 
a Steam Turbine be started.in an emérgency quicker than a Recip- ` 
rocatipg Engine of the same power? by A. B. Mann; “ Perform- 
ance of a Superheater," and “Note on Efliciency of Steam-gene- 
ratiog Apparatus,” by A. Bement. 

INSTITUTION OF ENGINEERS AND SHICKYILDERS IN BOCOTLAND.— 
At the meeting last week the Board of Trade regulations for certified 
marine engineers were discussed. Prof. Jamieson submitted a 
scheme for the training of a marine engineer, which included, inter 
alia, a course of theoretical’ instruction at evening classes in elec- 


tricity and electrical engineering. 


Electrical Engineers (R. E.) Vols.—On Saturday last an 
" At Home was held by D" Company at Headquarters, when an 
exhibition of Corps work in running their oil tengine sets for 
lighting, &., took place. An entertainment followed, and а very 
enjoyable time was spent by members and their numerous friends, 


Widnes—Runcorn Transporter Bridge.—On Monday 
Sir John Brunner, M.P., opened this transporter bridge across the 
Mersey. He unlocked the ibridge, and a party of the guests were 
subsequently taken across the river ia the car. 


Electric Shock  Fatality.—4A bricklayer’s labourer 
named Fenwick, employed by the North-Eastern Railway, was 
killed by touching a charged wire at the Ciateshead-on-Tyne Rail- 
way shops on 26th ult. The inquest was held on 29th ult., and 
from the evidence it appeared that Fenwick was told to sweep the 
walls of the boiler house. The deceased took a ladder, and bad 
just mounted it, when a shout was heard, and he was seen to have 
one of the electric wires grasped in his hands. He was standing 
on an electric crane, and the wire of which he had hold was one 
which conveyed current to the crane. The engineer, Matthew 
Waller, declared he had shut off the current before he left in the 
afternoon. It was thought that possibly the man had seized the 
wire to prevent himself falling.—Dr. Robinson said death was 
due to an electric shock, and a verdict of Accidental Death" was 
returned. 


London Southern Tramways Bill Rejected.—On 


Wednesday, without finishing the promoters’ case, the Committee 
rejected this Bill. 


Ring's College Annual Dinner.—The forty-fifth annual 
dinner of King's College, London, is to be held at the Hotel Cecil 
on Munday, June 26th, with Colonel Richard Н. Jelf, C. M. G., in the 
chair. | 
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The Decomposition of Calcium Cyanamide.— Before 
the nitrogen contained in calcium cyanamide can be absorbed by 
plants, it is converted into ammonia by the action of bacteria. In 
a recent investigation Löbnis bas ascertained that the con version ів 
similar to that which causes urea to change into ammonis, but 
slower. When the conditions are favourable, however, the calcium 
cyanamide decomposes at fair speed and completely, the by-product 
being calcium carbovate. Ont of nine different kinds of bacteria 
studied, eight are capable of producing more or Jess ammonia from 
the cyanamide, and many of these are the common varieties which 
exist in all soils. The four most powerful bacteria in this respect, 
and the proportion of the total soluble cyanamide nitrogen which 
they are capable of converting into ammonia during three weeks’ 
action are:—J. Kirchnerti, 38:8 cent.; B. lipsiense, 33:5 per 
cent.; Bacillus megatherium, 21"7 per cent.; and Bacterium vulgare, 
20:2 per cent. The Bacillus Ellenbachensis was found to be inert in 
the conditions of the experiment; but it is manifest that when tbe 
chemical and physical nature of the ground is suitable, the nitrogen 
of the calcium cyanamide will always be converted into ammonia 
witb sufficient rapidity. 


The Electrical Production of Steel.—It is reported 
from Neuhausen that the Héroult steel patents have been acquired 
by a company specially formed to exploit them, the Aluminium 
Industrio Aktien Gesellschaft being closely connected with the new 


enterprise. 


Foreigners in German Technical Schools.—It has 
recently been decided to limit the number of foreign students in 
the technical high school at Brunswick fo 12 per cent. of the 
total number of scholars in attendance durirg the preceding 
half-year, and also not to assign places in tbe laboratories and 
drawing offices to the new foreign students until 14 days after the 
lectures have begun, Next autumn, too, it is intended to increase 
tho fees payable by foreigners, which now stand at 30 marks per 
half-year. England is evidently not the only country where 
attention is being devoted to alien immigration and its con- 
sequences. 


Mechanical Vehicles in London.—Replying to Capt. 
Norton as to the number of licensed drivers in the country, Mr. 


Akers-Douglas, in the House of Commons questions, said he could 


only give the figures for the Metropolitan district. They were as 
follows:—'' There are licensed 10,986 hackney carriages, three of 
which are driven mechanically ; 3,547 omnibuses, 75 of which are 
driven mechanically; and 1,798 t-amcars, of which 967 are driven 
mechanical. There are 12,763 licensed hackney carriage drivere, 
9 of whom hold mechanical licences; and 8,558 stage carriage (i.e, 
= апа omnibus) drivers, of whom 2,06 hold mechanical 
cences." 


American Plant for Japan.—lIt is reported from New 
York tbat contracts have been placed there for electrical equip- 
maent, machines, tools and installation for the Japanese Government 
shipyards and arsenals. The value is £1,000,000, and the material 
is ordered for shipment with all dispatch. 


Electricity in Irrigation. — The method adopted for 
utilising water power for tbe generation of electricity for irrigation 
pumping purposes, and the results obtained, form the subject of a 
paper recently read by Mr. F. E. Trask, before the American 
Society of Civil Engineers; the district under consideration being 
that of Ontario, San Bernardino county in the Orange Belt of Cali- 
fornia, and the water for the power supply obtained from the Ban 
Antonio Canon in the Sierra Madre range. From tbis Canon the 
only water supply for irrigation purposes was obtained originally 
by gravity. is was increased successively by tunnel develop- 
ments, then by steam pumping from artesian sources, and saturated 
gravel beds, and finally by electrical pumping, in place of steam 
pumping, from the same sources. 

The water supply of the San Antonio Canon, with two tunnels, 
was sufficient for the ordinary demands of the original colony, bat 
insufficient for years of drought, and therefore, to increase the 
scope of the undertaking, large tracts of water-bearing lands were 
purcbased, and 15 wells sunk, which are now operated by induction 
motors belted to centrifugal pumps. | 

The current is generated by three direct-connected sete, each 
composed of а 5-ft. Doble wheel, coupled to а 250 xw. General 
Electria three-phase revolving field 16-pole generator; each set is 
controlled by a Lombsrd governor, and tbe current is transmitted 
at 11,500 volts to the sub-stations, the average combined efficiency 
of the generators and wheels being Y77 per cent. at the switch- 
board, and the efficiency of the Doble wheels being 83:6 per cent. 

The well equipment consists of an induction motor belted to а 
centrifugal pump, a combination found to require very little 
attention. 

Tho pipe system consists principally of cement concrete pipes 
8 in. to 10 in. in diameter for the. distribution for domestic and 
irrigation purposes; and the pipe line delivering water to the 
Doble wheels, which have a working head of 700 ft., consists of 
riveted steel for the upper part, the remainder being composed of 
20 in. lap-welded tubing. The pressure lines were designed for a 
factor of safety of five, and after two years’ service are in perfect 
condition. А 

The history of the water, as it may be termed, in this irrigation 
plant, is well expressed by the author of the paper, when he says: 
The small surface stream of the mountains first develops elec- 
trical energy to pump water from the gravel beds, and to light the 
colony, and drive street cars; secondly, it irrigates the orchards at 
the foothills and above the gravel beds of the pumped water supply; 


and third, the water not consumed by evaporation and plant life 
sinks to the gravel beds under these orchards, to be pumped up again 
for use in irrigating orchards at a lower level.” 


Production of Nitric Acid from the Atmosphere. 
—According to a French patent granted to the Westdeutsche 
Thomasphosphatwerke, nitrous acid is present in all nitric acid 
made by existing electrical methods, is troublesome to oxidise, aud 
is very harmful in every application of a nitrate except when 
required as a fertiliser, because of the hygroscopicity of its salts. 
A good yield of nitrio acid containing little or none of the lower 
compound can, however, be prepared electrically by passing the 
discbarge through a mixture of nitrogen and oxygen, provided the 
secondary current is obtained by the suitable transformation of а 
primary current in the generation of which less than 200 watts of 
power have been employed. The proportion of nitrous acid in the 
product, indeed, decreases with the strength of the current used. 
Ata strength of 200 watts and upwards, the yield isa mixture of 
equal parts of both acids; at 180 watts the nitrous acid falls to 45 
or 46 per cent.; at 120 watts to 18 or 20 per cent.; and at lower 
strengths to even 0 percent. A further advantage of the improved 
росе is said to arise from the circumstance that the electrodes do 
not melt. 


Appointments Vacant.—Demonstrator in mechanical 
engineering for the Armstrong College, Newcastle-upon-Tyne (£150); 
junior assistants for the Newcastle-upon-Tyne Electric Supply Co. ; 
assistant electrical engineer for Bray U.D.O. (£60). See Official 
Notices” to-day. 

Motor-'Buses,—On Monday the Municipal Tramways 
Conference decided to oppose the North-Eastern Railway OCo.'s 
proposal for running railway motor-'buses According to the 
Standard, it is proposed at the report stage of the Bill in the House 
of Commons to limit the service of motor-'bu«es in districts pro- 
vided with tramways to the carriage of railway passengers, pas- 
gengers' luggage, and mails to or from tbe station or an hotel of the 
company по1евв the written consent of the local authority is 
obtained to a more extensive service. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 

. BLEOTRIOAL RV mw posted as to their movements. | 


Central Station Engineers.—The Gas and Electricity 
Committee of Rochdale T.C. has recommended that the salary of 
Mr. ATOHISON, electrical engineer, should be increased by £50 a 
year. 

The Barking U.D.C. has appointed Mr. W. HoLuzs as assistant 
engineer at the B.L. Works at a salary of £125 per annum. 

At the meeting of the East London T.C. the resignation of Mr. 
Сотнвивт Moons, the town electrical engineer, already mentioned 
in this column, wss accepted with extreme regret, and it was decided 
that an expression of the Council's appreciation of the valuable and 
efficient service rendered by Mr. Moore be recorded on the minutes. 

Last week Mr. W. Н. Duncan. testing superintendent at the 
Harrogate Corporation Electrical] Department, was presented with а 
silver tea service by the staff and employés, on the occasion of his 
marriage. Tho presentation was made by Mr. Wilkinson, borough 
electrica! engineer. 


Tramways Officials.— Mr. Moonie, Corporation tram- 
ways manager at Aberdeen, has resizned on account of ill-health, 
and has been granted a retiring allowance of £110 per annum. A 
proposal to appoiot Mr. J. A. Bell, the electrical engineer, as tram- 
ways manager also, without ару addition to his present salary, did 
not pass the Tramways Committee. Mr. J. D. Олтвр, the present 
acting superintendent, was appointed general manager, at £200 per 
annum. 

It is stated that Mr. ALEX. MILLER, A. M. I. O. E., has been 
appointed resident engineer for the new electric conduit linés 
which the London County Council is about to construct. 


General.—The Sir John Pender gold medal and bursary 
in the department of electrical engineering in the Glasgow Tech- 
nical College has been won by Mr. Ggogcg HERBERT ÉTEVENSON. 

Mr. SIDNET C. BugrPARD has resigned his position on tbe staff 
of the Stalybridge, Hyde, Mossley and Dukinfield Tramways and 
Electricity Board, and is leaving to take up an important position 
under the Bolivian Government in about 23 monthe’ time. Mr. 
Sheppard (c/o Mr. E. E. Abrabamson, 14, Wormwood Street, Е.О.) 
will be glad to reveive catalogues and notices of specialities with 
reference to electrical plant of all kinds, and especially to railway 
aud tramway traction work. 

At a meeting of the directors of the Telegraph Construction and 
Maintenance Co., held on May S0tb, the vacant chairmanship was 
filled by the appointment of Mr. WILLIAM SHUTEB, whom everyone 
has known for вә long as managing director of the company. Mr. 
F. R. Lucas, who has been for many years chief engineer to the 
company, was elected & director to fill the vacancy on the board 
caused by the death of Sir Robert Herbert. Mr. Shuter and Mr. 
Lucas have been associated with the company from its foundation, 
and the management will now be shared by them, they having been 
appointed joint managing directors. 
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NEW COMPANIES REGISTERED. 


Incorporated Association of Electric Power Companies 
(84,702).—This company was stered on May 24th, with an unlimited number 
of members, each liable for £50 in the event of winding up, to encourage, 
expedite and facilitate the development of the industry of supplying electrical 
energy for power, light and other purposes, to protect the interests and further 
the objeots of companies or persons possessed of electrical power supply Acts, 
&o. The word limited is omitted from the title by licence of the of 
Trade. The first subscribers are :—T. О. Callender, Hamilton House, Victoria 
Embankment, E.C., director of North-Western Electricity and Power Gas Co.; 
J. Devonshire, 101, Finsbury Pavement, E.C., director of North Metropolitan 
Electrio Power Supply Co.; H. A. Earle, Knightebridge Mansions, B. W., director 
of Yorkshire Electric Power Co.; F. E. Спррес Broad Sanctuary Chambers, 
Westminster, director of Lancashire Electric Power Co.; W. L. Madgen, 
Victoria Works, Belvedere Road, 8.E., director of County of Durham 
Eleotrio Power Supply Co.; C. H. Merz, 28, Victoria Street, 8. W., consulting 
engineer to Newcastle-upon-Tyne Eleotric Bupply Oo., Ltd.; and D. A. 8 А 
8, Bothwell Street, Glasgow, general manager to Clyde Valley Electrical Power 
Co. . is vested in & council. Registered office, 25, Ironmonger 
Lane, owe 


сс Otto Electrical Manufacturing Co. (1905), Ltd. (84,736). 
—This company was registered on May 26th, with a capital of 275,000 in £1 
shares, to acquire the business of the Otto Electrical Manufacturing Oo., 
Ltd., to &dopt an agreement with A. C. M. Jenkins & Co., and to carryon the 
business of electricians, mechanical engineers, suppliers of electricity for light, 
heat, motive power, or other purposes, manufacturers of and dealers in eleo- 

apparatus, cables, wires, lines, lamps and accessories, &с. The first sub- 
scribers are :—J. Deakin, The Hall, Wormhill, Buxton, Derby, late manager 
of Manchester келеп Co., 500 shares; W. G. Reddie, 18, Fenchurch Avenue, 
E.C., 500 shares; H. D. Boret, 144, Leadenhall Btreet, E.C., shipbroker, 500 
Bhares; F. G. Exell, 6, Valley Road, Streatham, 8.W.. clerk, 1 share; H. 
Howard, 62, Nansen Road, Battersea, clerk, 1 share; F. A. Dawson, 800, South- 
hampton Street, Camberwell, S.E., accountant, 1 share; and R. Rtocka, 
Lombard House, George Yard, E.C., clerk, 1 share. Minimum cash subscrip- 
-tion, £20,000, The directors’ borrowing powers are limited to £50,000. The 
number of directors is not to be lees than three nor more than seven; the first 
are Н. D. Boret, J. Deakin and W. О. Reddie; qualification, £500; remunera- 
"on (except managing director), £100 each per annum and £50 extra for the 
chairman. i 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Blackpool, St. Annes and Lytham Tramways Co., Ltd. 
(59,184).—Issue, on May 20th, of £5,000 debentures, part of series created by 
resolutions of January 12th and March 18th, 1905, to secure £15,000, charged on 
the company's undertaking and property, present and future, including uncalled 
capital. Holders: W. S. Curties and B. B. Murray, both of 6, Threadneedle 
Street, Е.С. No trustees. Previously issued of same series: £10,070. 


Clift Manufacturing Co., Ltd., switchbcard manufacturers, 
Ko., London (84,506). — 21,000 debentures, crented and dated May llth, 1906, 
charged on the company's undertnking and property, present and future, 
including uncalled capital, have been registered. Holder: W, J. F. Kalyis, 
Maidenhead, No trustees. 


Woking Electric Supply Co., Ltd. (46, 175).— This company's 
annual return was filed on May 28rd, when 25,000 preference and 17,919 ordinary 
shares had been taken up and paid for in full out of a nominal capital of £50,000 
in 25,000 preference and 25,000 ordinary shares of £1 each. Mortgages and 
charges: £24,850. (£150 further debentures were issued on May 6th.) 

Issue, on May 6th, of £150 debentures, part of series created November 2nd, 
1809, to secure £25,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. Previously 
issued of same series: £24,850, 


Potteries Electric Traction Co., Ltd. (57,968).— Particulars 
of a series of debentures authorised by resolutions of March 28th, 1900, and 
May 11th, 1905, have been filed pursuant to Bec. 14 (4) of the Companies’ Aot, 
1900. 'The subscribed capital, a& date of last return, was £489,990. Property 
charged: The company’s undertaking and general assets, present and future. 
There are no trustees for the debenture-holders, but the debentures are issued 
to trustees for holders of debeature stock acting under a trust deed, dated July 
26th, 1900. Some of the debentures of this series have already been registered. 


North Wales Power and Traction Co., Ltd. (78,193) —A trast 
deed, dated May 4th, 1905, to secure £185,000 debenture stock, has been regis- 
tered. Property charged: The ccinpany’s land and buildings, with certain 
exceptions and all its other property and rights, present and future, except 
uncalled or unpaid capital, Trustees: London and New York Investment Cor- 
poration, Ltd., 18, St. Helens Place, E.C, 


Mann, Egerton & Co., Ltd., electric il engineers, Norwich and 
elsewhere (83,780).-- Issue, on May 22nd, of £200 debentures, part of series 
created April ist, 1905, to secure £10,000, charged on certain freehold and lease- 
hold properties in Norwich and Ipswich and the company’s undertaking and 
propan present and future, including uncalled capital. Trustees: G. F. 

uxton, Dunston Hall, Norfolk ; and J. J. D. Paul, Eaton Grove, Norwich. 
Previously issued of same series: £8,500. 


Kidderminster and District Electric Lighting and Traction 
Co., Ltd, (59,972).- -1 his company's annual return was filed on May 4th, when 
3,000 preference and 4.700 ord:nary shares had been taken up out of a nominal 
capital of £100,000 in £10 shares (5,000 preferencc). £10 per share has been 
called up, and £77,000 has been received. Mortgages and charges, £27,500. 


Willans & Robinson, Ltd. (40,660).—Tbis company's annual 
return was filed on April 20th, when 66,6€6 preference and 66,666 ordinary shares 
had been taken up out of a nominal capital of £750,000 in £5 shares (75,000 pre- 
ference). £5 per share has been called up on 52,203 preference and 52,204 
ordinary, and £522,035 has been received. £144,625 is considered as paid on 
14,463 preference and 14,462 ordinary. Mortgages and charges, £216,813. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE improvement which we have periodi- 

Bury Municipal cally noted in connection with the electrical 

Electricity department of this town, is this year, 1905, 
Supply. most marked. 

The practical completion of the tramway 
system has added some 600,000 units to the annual output, in 
addition to favourable increases in the direction of private and 
public lighting; the total output for the year amounting to some 
1,300,000 unite, as compared with 700,000 units in 1904. 


The working costs show, of course, a great improvement on 1904, 
and would doubtless have shown even greater improvement had the 
load factor remained a£ last year's level of 16 per cent. 

The reduced load-factor is duo to a temporary decrease in the 
units used for motive-power purposes, although the motors added 
during the year were above the average. The low tramway load- 
factor is due to the system only having been completed in September 
last, also to the abnormal loads which are dealt with in connection 
with football traffic; the normal maximum load was 472 xw., but 
football traffic brought it up to 715 xw. 

The chief engineer is Mr. B. J. Watson, M. I. K E. 

The following table is of interest in connection with the Bury 
supply :— | 


Load 

Maximum Load factor 

Units. load factor. (1904). 

Lighting ve *. 297,202 310 ки, 11:0 111% 
Public lamps ... .. 62,801 21 Kw. 343 28:5% 
Motors and beat ... 258,208 112 xw 263% 314% 
Total light and power 618,211 443 Kw. 15:995 178% 
Tramways... * 662,250 715 Kw. 106% 8:595 
1,280,461 1,168 KW. 126% 157% 


As & result of the year’s working, a balance of some £3,000 
remained after meeting all expenses, this comparing wifh £566 in 
1904. 

GENERAL STATEMENT. 


For year ending Mareh 81st— 1906. 1904. 
Total capital expended ТТ өзө eos £76,408 £7 2,080 
Number of units sold— 
Private supply eee ods eee 555,410 550,617 
Public lighting eve soe eae 62,801 54,664 
Traction Ӯ Sos su us 662,250 67,630 
Total number of units sold 1,280,461 672,911 
Equivalent No. of 8-c.P. lamps connected 44,199 38,095 
H.P. of motors connected ... E 255 581 470 


Number of public lamps ... bis % 348.18 inc. 34 a. 18 inc. 
Maximum load іп W. ies we 487 
Revenue Account— 


Gross revenue eee eee eee yn es 
7 expenditure eee ees eee £5, э 
„ profi... e 0 . £6,131 23,495 
Average inclusive price obtained per uni 
Private supply ise ec T 2°96d. 808d. 
Public lighting ies dis у 224d. 263d. 
Traction - Vis eos dis 1:40d. 1:50d. 


Бжүвиси Account FOR Ymar iG Мавон 31s7, 1905. 
Gross revenue .. sas eee .. £11,357 = 2'15d. per unit. 
Works and distribution coste (in- 

£3,357 = ‘63d. n 


cluding public lighting) ... sis 
Total working cost* ... „ £5226 = 98d. „ 


* Includes bank interest, £610. 
Prorit Br.TEMENT. 


Interest on loans кү б "T -— ic 

Binking fund LEK] өөө eee eee [11] ee 8 

Balance on year's working ... T 5 *. 2,932 
Gross profit ЮР si .. £6,131 


CITY NOTES. 


West India and Panama Telegraph Co. 


Tun meeting of this company was held on Wednesday last week af 
Winchester House, Mr. W. B. Kingsford presiding. . 

The CHAIBRXAN, in proposing the adoption of the report, said the 
receipts for the balf-year were £27,136 as compared with £32,999, 
showing a decrease of £5,263. The diminution of their traffic 
receipts, subsidies, &c., acoonnted for £2,456 of the decrease, but 
there were two s items amounting to £2,986 for income-tax 
accumulation and the surplus on the lots of the Grappler, which 
appeared in the corresponding period, and which did not appear 
this half-year. The expenses were £21,422 as compared with 
£25,248, a net decrease of £8,821. That reduction arose from their 
having received £4,050 for the charter of the Lenry Holmes during 
the half-year, which consequently reduced the expense under the 
bead of repairs and renewal of cables. In addition, there was a 
saving of £377 in the cost of maintenance of landlines. Ia the 
corresponding period, their landlines in Jamaica were considerably 
damaged by a great hurricane, of which, happily, there had since 
been no reoccurrence. In accordance with their usual practice they 
had charged against reserva for renewal of cables the cost of the 
49 knots of new cables, which was used in the repair of the two 
cables between Jamaica and Porto Rico, which amounted to £3,446. 
It was а matter of regret that the traffic гире showed a decrease 
of £1,862, and that those for the current half-year aleo showed a 
considerable decrease at the time the report was issued. Since 
then, however, they had received the returns for May 15 h of the 
estimated traffic receipts, and those, he was glad to say, showed a 
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marked 8 They feared, however, that that improvement 
might be due entirely, or in a great measure, to circum: 
stances, which they thought were likely to prove merely of a tran- 
sient character. The decrease of £1,862 arose from there having 
been less telegraphic activity at the Isthmus of Panams. That waa 
due, in the first place, to the fact that in the corresponding period 
certain important political changes were taking place there; aud, 
secondly, to the fact that in the corresponding period the French 
Co.'s traffic was diverted to their lines owing to an interruption of 
their route, which lasted for three months. He noticed with regret 
that their traffic receipts on the British West Indian stations had 
remained absolutely stationary as compared with those of the 
December half of 1903. That was somewhat disappointing, because 
they hed reason to believe that there would certainly have been 
some increase owing to the failure of the Continental beetroot crop, 
and the higher prices accordingly obtained for West Indian sugar, 
also to the reported improvement generally in the commercial 
prospects of the West Indies. Their cable between Jamaica and 
Colon had been interrupted since January 9th, and thus far they 
had been unable to undertake its repair, as their repairing ship had 
been fully engaged in other parts of their system ; they hoped, how- 
ever, soon to be able to take the work in hand. During the early 
part of last year they were in confidential communication with the 
Government with reference to extending the cable system in the 
West Indies, and certain proposals were made by them which, if 
carried out, would bave involved the grant of an Imperial subsidy. 
Under the new Naval defence scheme for the Empire, the Govern- 
ment bad decided to withdraw the white troops from the West 
Indies, and to reduce the Naval forces in those waters, also to dis- 
continue the maintenance of Bt. Lucia asa defended coaling station. 
Under these greatly altered circumstances, the Colonial Office had 
recently informed them that their proposals could not be enter- 
tained. In conclusion, he referred with regret to the resignation of 
Mr. Andrews, owing to ill-health, and said that that gentleman had 
been a director of the company for more than 31 years, and for 
five years had acted as its chairman. 
Mr. Hanny Ногмив seconded the report, and it was carried. 


Callender's Cable and Construction Co. 


THE ninth annual meeting of this company was held on May 25th 
at Hamilton House, Victoria Embankment, Mr. Henry Drake 
presiding. 

Ia proposing the adoption of the report (see ELECTRICAL 
Review), the ОнлтамАн said that the amount carried to profit and 
loss was £45,281, as against £46,456 last year. That was an 
apparent reduction ; but, as a matter of fact, the cost of issuing the 
debenture stock, whicb amounted to £2,777, had been written off, 
and that made it about £1,500 more than last year. Additions had 
been made during the year to the properties of the company at 
Erith of an amount of £11,589. They had written off for depre- 
cia!ion of plant and machinery £12,166, and the transfer to Leigh, 
amounting to £909, had been deducted. The goodwill and patente 
stood in the balance-sheet at nil. That was a very satisfactory 
item, because it meant that they had written off everything in 
their books. Although it was а very valuable asset, they 
did not take it into aocount. The stock at Erith amounted to 
£115,480, as against £101,039 in the previous year. The expendi- 
lure on contracte in course of execution was almost identical with 
that of the previous year, being £98,251, as against £98 259. Cable 
drums stood at £21,475, as compared with £20,980. That showed 
that they were doing more business. Sundry debtors and other 
accounts amounted to £184,909, as against £160,803, and the 
amount retained by corporations for due fulfilment of contracte was 
£94,956, as against £99,482. That was an item which pressed rather 
hardly upon them, because they received no interest on the money. 
It was a very serious lock-up of capita), but, on the other band, the 
shareholders must not forget that the reserve was employed in the 
business, and, therefcre, they might fairly set the one against the 
other and look on it as an investment of the reserve. Cash at bank 
and in hand, and bills receivable, amounted to £19,342, аз against 
£60,854. They had not been able to get the money due from cor- 
porations as quickly as they would have liked. The corporations 
themselves found it very difficult to get money in, so that they could 
not pay the company as quickly as they otherwise would. Shares and 
investments in other companies stood at £57,913, as against £37,688. 
They were obliged sometimes to take shares in other companies in 
order to secure contracts. The item “ Anchor Oable Co., Ltd.," stood 
in the last account at £72,796, and there had been additional 
advances made during the year to the extent of £13,440. At the 
time the business of the Anchor Co. was taken over, they had 
advances from their bankers, and they had had to advance the 
money to pay them off. Turning to the profit and loss account, 
the profit for the year, after deducting all charges on manufacturing 
accounts and contracts, was £94,163, and after debiting the expenses 
there was a balance carried down of £57,065, as compared with 
£52,646 last year, being an increase of abont £4,400. Adding the 
balance brought forward from 1903, they had a sum of £81,646 to 
deal with. The net balance, after providing for depreciation, the 
interest on the debentare stock, the dividend on the preference 
shares, and setting aside £2,777, the cost of the issue of the 
debenture stock, was £45,281. They proposed to pay а dividend 
of 10 per cent. on the ordinary shares, which would absorb £17,500, 
and а bonus of 28. 6d. per share on May 318, amounting to 
£4,375, and to carry forward a balance of £23,406. 

Sir FOBTESCUB FLANNERY, M.P., seconded the motion. 

Mr. Т. О. CALLENDEB, the managing director, made a statement 
regarding the position of the company. He said that the small 


amount of manufactured stock which they were in the habit of 
carrying was a feature of great strength. At the present time they 
had only £17,000 worth of such stock, so that, if any special kind 
of cable went out of use, they would not have a large amount of 
useless stock. The increase in the stock of raw material was mostly 
due to large supplies of Trinidad bitumen, which they had found it 
expedient to keep in stock. As the chairman had told them, the 
goodwill stood at nil, and in that respect he thought they would 
compare most favourably with other manufacturing companies. 
With regard to the business done last year, he did not remember 
any period since the company was started in which it was more 


. difficult to obtain orders, or in which, as a general rule, the orders 


were obtained at less satisfactory prices. Their work was largely with 
municipalities, and the financial stringency and the new views 
which prevailed as to municipal trading had had a considerable 
influence on the amount of work which was usually carried out by 
local bodies. Their works at Erith were in a most excellent con- 
dition, and he believed they were in a position to face competition 
better than any firm in the same line of business, not only in this 
country, but abroad. They had, therefore, no unsasiness about the 
future, There were indications at present of a distinct advanco in 
engineering matters, and he hoped they might result in good 
business for the company. With regard to power companies 
with which they were concerned, he thought they would agree 
that the views which he had held out in the last two years, 
had been fully justified. They were getting a considerable 
trade in the important business of power distribution, and he 
bad reason to think that the future of these large companies 
would revolutionise much of the trade of their 
pany. The very fact that they had been in i 
the beginning gave them а very strong position, and it 
was a position which they would do their utmost to maintain. The 
policy of the board in acquiring the business of the Anchor Cable 
Co. bad been fully justified, and although it was not yet in a paying 
condition, it had been of the greatest possible use to them, and had 
indirectly contributed to a considerable extent to the results of the 
past year. They were all looking forward to an improvement in 
the rubber trade, but whether it would come next year or later he 
was unable to say, as it depended very largely on the prosperity of 
the motor industry. 
The report was then adopted. 


West African Telegraph Co. 


Tum meeting of this company was held on Wednesday at Electra 
House, Finsbury Pavement. 

The Marquis of TwWEEDDALE, in proposing the adoption of the 
report, said that the gross income for the past year had amounted 
to £60,900, being a decrease of £1,600. The receipts from traffle 
showed a decrease of £3,661, but on the other hand, the loss on 
exchange was lesa by £1,279, while interest had yielded £750 more. 
Turning to the other side of the accounts, the total ordinary expenses 


for the year had amounted to £14,900, being а decrease of £600. 


That decrease was almost entirely due to the reduced expenditure 
in respect of repairs to station buildings, maintenance of electrical 
instruments and apparatus; the other items of expenditure 
varying in a very slight degree. The expense attending the 
maintenance of cables was practically the same ia 1904 
as it was in the previous year. It would, however, be noticed that 
the expenditure in the year under review included £3,515 in con- 
nection with the repairs of certain cables for the French Govern- 
ment, which they were líab'e to maintain in accordance with an 
arrangement made with that Government. That arrangement 
expired in September, 1904, 80 that no expenditure on account of 
those cables would appear in tbe accounts in future. . The charge in 
respect of the maintenance of their own cables amounted to the 
comparatively small sum of £6,300. The net result of the year’s 
working was а profit of £36,079, which, added to the balance of 
£2,663 brought forward from last year, made the total amount 
available for distribution £38,742 After providing for income-tax, 
the directors had transferred £25,000 to the reserve, and had paid 
an interim dividend of 2 per cent. It was now proposed to pay 
a final dividend of 24 per cent., maki-g 44 per cent. for the 
year, as against 4 per cent. in 1903, and to carry forward the 
balance of £1,600. He referred last year to the large amount 
carried to the reserve fund, and he might say again that although 
the figure appeared somewhat large, it could not bs deemed 
excessive when the age of their cables and the prospective termina- 
tion of the Portuguese guarantee were taken into account. He 
thought it would be agreed from the figures he had pu‘ before them 
that the company was in a satisfactory, and he might even say a 
prosperous, condition. . 

Bir Joun Denison PENDER seconded the motion, which was 
adopted. 


—— — 


Brisbane Electric Tramways Iuvestment Co. 


Bra M. D. MacEcHaRN, in moving the adoption of the report аё 
the recent meeting of this company held in London, raid that the 
Brisbane Tramways Co., in which they held all the shares, һай. 
placed £3,000 to the renewals fund, paid £44,000 in dividends and 
carried forward £2,908. Their own company bad a net balance of 
£44,239; £18,188 went for debenture interest, £5,000 was placed to 
reserve, £500 to start an accident insurance fund, and after paying 
5 per cent. on the preference shares £2,719 remained to carry 
forward. The Toowong extension was opened in July last year, 
and an increased car-mileage of 86,000 was run; the traffic receipts 
were £643 more, and the expenses were less than for 1003. The 
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net result was practically the same. Queensland had been passing 
through a time of serious depression, and systems such as this which 
were dependent upon the e-earner for support had to suffer in 
consequence. They believed that the tide of adversity had turned, 
and that Brisbane would be the first city to feel the effect of a 
reviving commerce. The report was adopted. 


Amazon Telegraph Co. 


Ат a meeting of the holders of the outstanding debentures, to 
be held at 42, Old Broad Street, E.C., on Tuesday, Jane 6th, 1905, 
ex resolutions will be submitted proposing that the 
interest upon the outstanding debentures secured by the trust deed 
dated August 5th, 1897, due and to accrue due up to June 30th, 1905, 
shall be capitalised, and that the coupons representing such interest 
shall be given up in exchange, at par, for debentures or ecrip 
certificates exchangeable for debentures bearing interest at 5 per 
cent. per annum as from June 30th, 1905, and ranking pari passu 
with the outstanding debentures secured by the said trust deed. 

_ Та order to provide the necessary debentures or scrip to give 
effect to the resolution, the company may either re-issue a sufficient 
number of debentures of the said issue which have been already 
got in and satisfied, or create and issue a sufficient number of new 
debentures which may bear denoting numbers corresponding with 
those borne by debentures which have been already satisfied. In 
addition to the necessary debentures or scrip issued in pursuance 
of these resolutions the company may, from time to time, re- issue 
such a number of debentures of the said issue which have already 
been got in or satisfied, or may issue such a number of new 5 per 
cent. debentures as shall, with the amount of debentures issued in 
pursuance of the last preceding resolution, amount to а sum not 
exceed ing £75,000. . 


Sunderland District Electric Tramways, Ltd. 


Tun report stated that during the year the work of construction of 
this company's tramways had been proceeded with, and it was 
anticipated that the first section of the tramways would 
commence operating about the date of the meeting. The 
construction of the line, says an abstract in the Financier, has been 
unavoidably delayed by protracted negotistions in connection with 
road widenings, but nearly all the difficulties in connection with 
these have been practically overcome. The power station is in 
course of erection, and is nearly completed. It is expected that 
the second section of the tramways, from Houghton-le-Spring to 
South Hetton, will shortly be constructed, the company having 
made financial arrangements to meet the outlay upon the construc- 
tion of this section, and a large amount of the calls in arrear at 
the date of the balance-sheet having been since collected. The 
directors report that they have entered into а contract with the 
Durbam Oollieries Electric Power Co., Ltd., whereby that company 
operates under rent and royalty the right to supply electric light 
and power in the district covered by this company's orders, and at 
the same time they have farther arranged with the Durham 
Collieries Electric Power Co., Ltd., to supply the Sunderland 
District Tramways, Ltd., with the power necessary for driving 
their eleotric plant for the operation of the tram таур. 


The annua! meeting was held at 13, Bf. Helen's Place, E.C., on 
Wedneeday. The Chairman, Bir BIL XV Lorp, in moving the 
adoption of the report, mentioned that it was proposed to commence 
operating the system on Jane 8th. 


Stock Exchange  Notices.—The Committee has 
appointed Thursday, June 8th, to be a special settling day in 
Bbawinigan Water and Power Oo.— Scrip (fully and partly paid) for 
$2,000,000 5 per cent. consolidated first mortgage bonds, and bas 
ordered the undermentioned securities to be quoted in the Offi-ial 
List :— 

British Columbia Electric Railway Co., Ltd.—#£115,000 6 per cent. cumula- 
tive perpetual preference stock, in lieu partly of the б per cent. cumulative 
perpetual preference shares now quoted. 

Shawinigan Water and Power Co.—8crip (partly paid) for $2,000,000 6 per 
cent. consolidated first mortgage bonda. 

South Metropolitan Electric Light and Power Co., Ltd.— Further issue of 
£85,368 7 per cent. cumulative preference shares of £1 each fully paid, 
Nos. 200,001 to 285,868; and £49,992 44 per cent. first debenture stock. 


Electricity Supply Co. for Spain.—A second drawing 
of 6 per cent. first mortgage and 7 per cent. “В” mortgage deben- 


tures has taken place to the amount о? £12,000, and the bonds will 
be paid off on June Soth. 


Oriental Telephone and Electric Co.— Sir Auckland 
Colvin presided at the extraordinary meeting held on Wednesday, 
and the resolution for creating £200,000 debentures, to be issued ag 
tke directors may deem expedient, was carried unanimously. The 
chairman explained that the capital was needed for underground 
cabling and other similar work, also for the development of the 
Telephone Co. of Egypt, the Bengal Telephone Co., and the China 
and Japan Telephone Co. 


Western Telegraph Co.—The directors have declared 
an interim dividend of 3s. per share, or at the rate of 6 per cent. 
per annum, free of income-tax, for the quarter ended March 31st, 
1905. 
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STOCKS AND SHARES. 
2 
| | Wednesday Evening, 
Pracn prospects have displaced the hopes of cheaper money as the 
most bullish factor in Btock Exchange markets for the time being. 


The Japanese victory has relioved a great tension, for in spite of 
the unanimous belief that Russia would be beaten, the element of 
uncertainty was freely recognised. Not everyone had the courage 
to buy Japanese bonds at the end of last week, when prices were 
considerably lower. But tbe strain is over for awhile, and prices 
in nearly every section have been hoisted, even allowing for the 
inevitable reaction upon the idea that peace will hasten less slowly 
now that Russia is severely crippled on the seas. 

In the departments with which we deal the changes are perhaps 
less marked than they are in any other. Telegraph and electrical 
issues have kept so exceedingly steady what time the other 
markets fell upon the war news, that there is loss reason for them 
to “boom” upon the Japanese victory. There are certainly a few 
advances to notice, but they lack sensation, and in no case do they 
approach the dramatic. 

Ot telegraph descriptiens, it is worth noticing that the acute 
weakness in West India and Panama Preferences has been stayed. 
The Ordinary shares cast 3 at 88. 9d., but these are such very long 
shots that their value is at besta fancy quantity. The Second 
Preference continue at their lower level of 6, and the Firsts are 71 
ez dividend, looking fairly attractive at tbat price to anyone who 
cares to buy speoulative investment shares. There is a better tone 
in the Anglo-American group, where the bears of the “A” stock 
bave received a sharp check, the price has risen § to 154, but the 
other two of the company's stocks are unaltered. A fall of t to 11} 
in Direct United States Cable shares is somewhat contradictory. 
Cuba Telegraph Preference have slipped on'to the up-grade once 
more, the price gaining 10s. at 16 middle, The Eastern division 
shows irregularity, Eastern Ordinary being a point to the good, and 
Eastern Extension 10s. down at 14. No change has occurred in 
the Trust companies’ issues except for ex dividend markings. 

Better prices constitute the feature in the Traction market 
Barcelona Trams are up as much as 27s. 6d., better at 18, and from the 
character of the demand it would appear as though another effort 
were being made to secure control, perhaps for the local authorities 
Anglo-Argentine Ordinary improved to 8$, and the Preference to 
6%. Metropolitan Electrio Tramways Preferred are now a trifle 
over par, but Deferred keep about 6s. 3d. The new Ordinary are 
now 28. 6d. premium. Ries of $ and } fell to British Electric 
Traction Ordinary, and Preference at 9j and 111 respectively 
Inquiry for British Columbia Electric Deferred has put the price 
to 106, while the Preferred is 1014. London United Tramway 
Preference are maintained at 10, and the Debenture was done at 
100$ on Tuesday. | 

Railway stocks, on the whole, have hardened in company with 
Consols, but the electrical varieties are out of favour. Districts 
slipped back to 37 upon the County Oouncil's success with its new 
scheme for tramways along the Embankment and over the bridges, 
On the other hand, Metropolitan Consolidated hardened to 94, and 
in the case of dividend-paying stocks, the approach of the half- 
year's conclusion shoald stimulate buying. That this is not во in 
regard to Waterloo and City can be seen by the fall of 1in the price 
to 914. Great Northern and City Preferred at 52 show signs of 
uneasiness as the time draws nearer for the termination of the con- 
tractors’ agreement with respect to the payment of the dividend. 
We notice that the shares are being recommended for investment by 
a penny daily paper whose conservatism over finance is the least 
liberal part of its policy. It may be observed that а fairly large block 
of shares came to market the other day. 

Central Londons are as they were a week ago, and City and 
South London remains at 41. The 4 per cent. Debeuture stocks 
stand at 111 and 108] respectively, the margin being mainly due to 
the different dates upon which the interest payments fall due. 

Metropolitan Electric Supply are à better at 94 upon the pro- 
posals to split the shares, but Chelseas are down } to 6§, and Notting 
Hills 4 lower at 143. Oounty of London 43 per cent. Debéotare 
stock at 1143 has followed the rise secured by the Second Debenture 
stock last week. A further drop of à brings Brush Ordinary to 13, 
but there is a still a disposition to buy the Debenture stocks of the 
Ediswan Co. Manufacturing shares are quiet. Westinghouse Pre- 
ference have eased off to 214, and Babcocks to 5j. Telephone 
descriptions show a rise of 14 to 111 in National Preferred, and the 
Deferred is 2 pointe better at 104. Both stocks have been avidly 
bid for in the market this (Wednesday) afternoon, but the only 
explanation available was connected with the sitting ‘of the Com- 
mission, | : А 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Present week ended 
Issue, May 31st, 
1905, 

84,800 o 100 4 4 4 | 

95,000 | Amazon Telegraph Vo, be Nos. 1 to 96,0007 .. ‘cs | 19 Nii | Nil | Nil iB 5 

119,900 Do. 6% Deos, Ñ 728 Red. . ов 2 rt à Nil Nil | Nil К ; 

768,588 8 % 5 а гю ee ee ee еә eo 60/6 618 1 еге * 9 
8,116,810 Do. do. do. 6 Pret. ee ee ee ee ee Stock 6 6% 106 106 
8,118,210 Do. ёо. ёо. ee ee ee oe ee Btock 2. 1 161, 
15, $4,000 СМИ Telephone, Nos, 1 to 64000 ee 0 0 өө 6 өө oe 108 P. T g o ee 
1,983. Do. 7 oe ee ee Фе ee [fj ка йл ' 4 4 4 ое Se 

pe Octe N =; 0003 s өө ee ee eo ° ee 10 1 e Ї 1 5 " big 

Direct Вр dB ee cx. Moo wb. Xd. b 4 4 4 2 ы 

"A0 nc xcu bw 1 ира р x X: c ee 

80,096 do. 4$ Debs, ee ee ee ee ee 60 Ei 43 4% се : 

TR Direct quel Cable Reg ee ee N 110 1 ae oe — d ut 49% llf, 111 
мю Basoen Telegraph, Ora BAIE FFF Btook : 1 Е. ца 1403 
1,896,814 Do. 7 Deb, Stock Had... se <e | Biok y: Y: 1 TRE 

608,400 Do. n ' 4 9% Deb, Stock I Е 4 4 4 06] s 

502,000 кайин A Doai ARM 4% Mt. Db. Mos. a BEOR ы ш ш T. : : és ex 

190.881 Globe "Telegraph and rast, oe dia V 19 аат & 5 іон 1л 

180,687 Pref, ee ee 55 kx ee 10 15 94 $ 8 94 

00,000 Halifax and Bermudes Cable, 4% Lm Mort, Debs., within Nos. | уу) 4% | a% | 4% М » 

e 1,999, Red, 

17,000 te V зо е Со Led ee эе ee 66 ee 4 ^ ae 18 * ee 
‘1,988,808 : VVT 6 в 105 | 109 
1,908,001 Do. Stock . өө "T ee oe es 100 b b 108 103 

15,000 Do. 6 Oum. ist Pref, ee ee ee ee ee 10 6 6 6 oe е 

15,000 Do. do. 6% Om. Lad Pre. ce 10 6 6 6 oe А 

eo 698 Do. do. 6 Non-oum. Ard. Pref., 1 to 950,008 өө өө 5 5 5 б Ы 
4,090,000 Do. do. Deb. Stock Red, оь co өө оо | Btock 84 T . 
1,089,508 ро. do, 6 b. Stock Red. es eo ө» x] 100 4 4 4 1042 | 104 

179,318 Oriental Жлео, Nos, 1 бо 171,504, fully paid Ve. се 1 F o і e| e 

XC NEST 1. Qoar. Dane, 0 ilo TAE $m | 

1188 a оореа ee oe Rosi o aae ee өө 129 б Sh b b $ is ee 

8,287 Cables Trust ee ee ee ee ee эе ee Cert, 6% 6 6% oe 

68,008 United River Plate Telephone oe 20 өө . ee 5 7% 8 ыы ee 

88,008 do. оса ре нето ое es 5 65 4 b và 

199,947 do. 5 Debs. ee ee ee ee ee Um d : b Ld ee 

F-JECETEIST ене ашыны ы арлеу | 

801,000 | Westom Tele "I 8 11 8, V isg | 19; 

5,000 D» 1 өө ee өө 100 б 4 6 oe oe 

668,880 do. 4 Deb. Stock Red, eo oe ee ee 100 T: 4 4 103] *. 

88,891 West Indie and Paname ee ee эе эе ee ee 18 il Nil il ee 

$6,568 А А do. ILES Pac we 19 7 7 96 6% : 

4,009 Do, е do. 6 Qum. 2nd Pret. өө ee 19 И Nil il š 

89,0907 ' do. 5 9$ Debs., Nos. 1 to 1,090 ee | 100 5% 5% 5% РЕ T 


43,000 British Aluminium 7 96 Qum, Pret. .. ee ee ee өө ee 6 Nil Nil Nil 6 — 5 — $ "P 
20,000 Do. do, “А” 6 % Cum. Pref. .. ee oe өө ee 5 Nil | Nü Nil — 43— 5 5 sè 
20,000 Do. do. 4% Fun g Ce ee 6 oe oe 8 ег в ee 
800, 000i Do. do. Pb IN MON DI; Mook Ree ee өө eo | Btook | 596 5% 5 % 98 — 102 98 —102 oe 
188,301 British Blectrío e ee ee ee ee ee 10 8 a 6 96 0 9 — жек 98 9, 
166,487 | Do. do 6 * Oum. uA E 6 104— 1) ný- 1 naj n 
1,000,000; ро. ёо. 5 Deben Son .. | Stock б 6 b 121 —128 ay —124 12 
350,000 Do. йо, $nd Deb. Stock Red.  .. ° 100 es ie 4j 97 — 99 — 9 93 
000 | British Insulated eo оо оо өө ве E |10% | 8% 6 54— 6 513 52 
100,000 Do, do, 6 D ee os oo oo oe 6 6 6 6 — 6 6 5g 
600,000 Do. do. ist Mort. Deb. ee ee ee eo | 100 4 1 4 103 —106 104 —105 . 
TBrowett, Lindley & ee oe ee 0 0 өө ee A il il il — ee ее 
60,000 ро. do. ee ee ve ee A Nil Nil Nil 1 to 1 to ee ee 
106,781 | Brush Eilectrieal Engineering, 1 00 106,781... |... ce oe a Nil Ni | Nil $— „ө Ж 
160,000 Do. N 6 е ee 1 6 6 6 96 li— 1 xd 1 == 3 ee e 
196,000) . Do. aa, Perp. eo ee | Book | 43 4$ % 94 — 96 92 — 96 
126,000; Do. do. Регр. 8nd Deb, Stock .. |. | Btock.| 44 4396 4 19 — 83 19 — 82 св . 
86,000 | Callender's Cable ee ө» T 5 Ib + | laeh |1 104— 11 10 — 11 А 
40,000 Do. do. do. 5 96 Cum. Pref. .. m өө 8 b 5 6 А — 64 — 
900, Do. йо, Mort, Deb, Stock Red. | Stock | 44 4} 4i | 197 —109 1074 -109 103% 
1,968,208 | Central London Railway, Ord. e c ee ee ec | Stock | 4 4 4% 1 — 98 $91 — *2 ui 
Do. до. $a Pret. Sog... ec | Stock | 4 4 4% 191 —108 101 —108 10! 
628,336 Do. do. oe ee oe ee ee | Stock | 4 4 4% 80 — 88 80 —t 
1,350,000 | City and South London Raum ee ee ee ec T ee | Stock a 4% 40 — 43 42 — 48 40 ee 
85,000 Orompton & Oo., Nos. 1 to 88, ee ee oe ee ee oe 6 Ё b 2% ee 1j- P: 14— N oo 
160,000; | ре ма TL 00D Боб. ера. (0 00001 410 a4 .. co | 6% 6 * | 95—10 95 —100 99 
261 & Swan United Elec. ид" 438 1 to 99,161 b Nil Nil “ 11— 1 14— 1 
1218 Do. dor . shares’ c-. "| 56 | NJ Nil |. 4— 2 "m 
844,098! Do. до. 4 % Deb. Stock oe .. | 100 4 4% 4% 88 — 88 83 — 8 T or 
100000 | — Ро. 40. б dud Deb. Stock Prov. Certs, all pi; 100 5 sy 5 % | ет — 98 89 — 98 91 9:4 
119,100 Е ectric Construction 1001 00 ee ee eo ee oe ее 3 в ъ 4 ee i= là 1 тт 1 ee ee 
$1,800 Do, do. 1 Cum. Pret. 1 to 81 ee ee ee a 7 7 ee 23— 91— oe ee 
33,00 | Do. do. 4 Mort, . 5| 8000 | 4 49, | 43, | 98 96 — 99 : » 
25,000 | General Hlectric Co, » 5 „ Cum. Pret. ee ә, sæ. o 10 бч | 5% ee 99 — 1C} 93 — 10} 
800,000 ey’ (W TT ph* cg Deb. ee ee еә e er 5 % 5 96 15 mu 97 — 101 ° о 
900,000 Неше 8 0 е elegra or Ота. аө ee ee eo ee h Е 11 -— 12! 2 
200,000 Do. do. gre PP ee es oe 5 44 44% 4 | - 5 d ЕЕ 1% 
45,900 . Do. do. ort, Deb, Stock ee oo | Stock | 44 44% 4 109 —111 10? —1U ; 
60,000 | Indis-Rubber, Gutta-Percha & Telegraph Wor CMT 10 |w% | 10% әз 15$ — 16h .| .15j— 164 
23580 А do. do. 4 % ist Mort. Deb. ио 172 t 926 ; 96 109 —108 m 
Liverpool Overhead Railway Ord. өө ee ee ee ee ee Ф vd B — 
19000 |! Do. à» Pref, #l0ped .. .. no 5% y: 210% = 5 à — 9 
87,800 Construction and Maintenance.. .. ..  .. .. 12 юч | 2 16 88 — 85 88 — £5 844 83) 
150,000 . йо, 6 % Deb. Bds., Nos, 1 00 1,989 Red, 1909 | 100 4% 4% 103 —105 108 —105 a 
Waterloo & City Railway, Ord. Btosk өе өө ee ee ee 100 Bb 8% 84% 91 — 98 0 — 92 904 T 


* A period of nine months. ї Quotations ов Liverpool Stosk Exchange, 3 Unless otherwise stated all shares are fully raid. % From Manchester Share List 
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THE ELEOTRICAL REVIEW. (Vol. 56. No. 1,436, Joma 8, 160, 


910 
Se M E S PCM NC CQ c 


SHARE LIST OF ELEOTRIOAL COMPANIES tent. ELECTRICITY 


Present | | "ee Dividends for the кы Ж A 
issue, NAME, | Share. last three years May 94th. _ May Ast. 
| 1 | 1908. | 1908, , 1904. р 
$9,877 | Brompton & Kensington Electric Light Вор,, [TX LA = n es | : | - % | 1 % = * чаа T 91— 10 ! 
10,623 о. о. е oe | ё? & a = 0 
£88,782 | Central Electric Supply 4 % Guar. Deb. Віоок.. .. +» «+ | 100 | 475 | 4% | $75 - —108 = 106 xd 
80,000 | Charing Cross and Strand Electricity Supply .. - F = 6 | 10 T^ В % 8 % — " - 
83,000 Bo. do, do, ds Cum. Pref, * b | 4176 4)? ry ) 5 T b = t b 
, Ро, do.“ City Undertaking ” Cum. Pref, T b 4496 ' 4476 49% 4i— f 44— ; 
40,000 Do, do. 1908 ce Amp AC WE ANAK "ades Mas b „ 4% | 4% 4j— t 45— 
850,000 Do. do, 4 * Deb, Sock Bed, .. о ce ce * oo | t & : 0 10 — 106 — А 
44,4188 |*Chelses Electricity Supply, Ord. .. T vé T T - o — — t 
150,0001 0, У уа Deb. Stock Red. .. - ee .. Stock | 44% | 44% 4% 109 —11] 109 —111 : 
‚596 | City of London Electric Lighting, Ord. 40,001— 110.595 we 53 10 b J. | b 6 96 104— 11 1 ul 
Do, 6 95 Cum, Pret., 1 to 40,000 .. P RE ә 10 6% | 6% в 95 173 14 12—11 
100, 0001 Do. 6 % Deb. Stock, Scrip. (iss. at 115) all paid .. ee se 6% | 5% 5% | 124 —128 194 —1£$ ] 
800,000 Do. 44% 9nd Deb. Stock, Prov, Certs., all paid .. T 100 4% | 4496 43% | 104 —106 104 —106 
40,000 | County of London Electric Lighting, Ord. 1—40,000 . EM 5 10 ач | 4% 44% | 8—9 8)— 9 | 
80,000 o. do. do. 6 95 Pref., 40,001—60  .. | 10 6% | 6% 6 % 12 — 124 12 — 124 d 
100,0001 Do, do, 44% Deb. Stock .. - M: ъа р NS 44% | 44 44' 112 —115 118 —116 g 
: Do. do. 44% 2nd Deb. Stock «+ | Воск | 44% 44%, 44% 108 —105 103 —105 t 
70,000 | Edmundson's Electric Corporation, Ord, Shares T ee T 6" [^29 [7% ve^ I ti— et 57 — d | 
| 80,000 Do, do, 6 &% Cum, Pref. .. i M is 595, | 6% Y 6— 6 б — D 
500, 0001 Do, do. 44% 1st Mort. Deb. Stock - 100 44% | 44 44% 107 —109 107 —109 r 
91,000 9 and Knightsbridge Electric Ord.  .. " T oe | б 10 „ | 1% | 12% 19 — id 12 — 13 
. 136,000 0, do, do. 4 % Debenture Stock ,. Stock | 4% | 4% 4 % 101 —108 101 —103 à 
111.000 | London Electric Supply Corporation, Limited, Ота, .. oe e 8 Nil Nil 8% 2— 2 2— tj t 
6) 0 0 0. do. do. 6 % Pret, * * „ * | b 6 " 6 6 "Áo 5 «ер HT 5 e 51 t 
871,825 o. do. do. 4 % 1st Mort, Deb. Stock Red | Stock 4% | 4% 4% | 99 —101 93 —101 
Ы 100,000 | Metropolitan Electrio Supply, 1 to 100,000 . . - i T * б 73% | в 10% 9 — 94 — 9 
16,121 Do. do. 44% Cum. Pref, 1—71,106, £3 paid .. b 44% 44% 449% | 64— 54 ba— Б i 
890,0001 Do. do. 4 Ф lst Mort. Deb, Stock — .. .. . | 44% | 4 | 4X, | 100 —1M 109 —114 à 
$50,0001 Do. do. Mort. Deb. Stock Red  .. oe | Воск | 34% | 84% 34%, 97 — 99 97 — 99 
260,000 | Midland Electric Corporation, 44% 1st Mort. Deb.  .. - oo | 100 | 49 44) 44% 99 —101 99 —101 t 
t 10,852 | Notting Hill Electric Lighting * Pt an ee a T 10 | 6% 6 7 95$ 144— 154 141— 14 0 
69,000 Do. do. 49,186 Mort, Deb. 100 4 4 4 100 —102 100 —103 
| 40,000 St. James’ and Pall Mall Electric Light, Ord... — ..  ..  ..| 6 | 144% | 14% 14% | 14 — 15 14 — 15 
: 20,000 Do, do. do, 7 Pref, 20,081 to 40,080 | . lix 7 ШҮ. 8, &— 8j S)— R l 
160,000% Do. do, do. 84% Deb. Stock Red | 100 | 8% | 84% 84% 98 —100 98 —100 ( 
| 19,000 | Smithfield Markets Eleotrio Supply, Ога, ae v oe oe | 6 | 949. | 4 ?$— 8 N— Bj 
50,000 Do. do. do. 4% Deb. Stock ..  .. Stock 4% | 4 4 9 — 88 — 88 
- | % ) 7 79 
65,000 | South London Electricity Supply, Ord, ..  ..  « «8 oe 6 19% | 8965 | 4% 9)— 43 — 4 I 
100,000 | South Metropolitan Electric Light and Power (Ord... os oat 1 Nil | Nil Nil — 18 i t t 
50,000 (Late Blackheath and Greenwich {1 à Pref. .. + 1 Nil | 7% 79, | ni—- 1g 124— 1 i 
100,000 Dist, E. L. Co.) 44% Ist Deb. Stock | 100 4% | 44% | 44% | 105 —108 105 ш i 
80,000 | Urban Electric Supply, Ord. "T TA os "E ка s b 5 F. | 6% 50, 4 — tà 4i— fh | 
80,000 Do, do. 5 95 Cum. Pref. .. p J RA << 5 5% | 5% 55 — bà 
200,000 | Do. do. 44% lst Mort. Deb, Stock Rad — .. | 100 A ES 44% | 104 —106 104 —106 
110,000 | Westminster Electric Bupply, Ord. as $e T аа es | 5 12% | 18496 14% 12 — 18 12 — 18 
98,151 Do. do. 6 % Oum. Pre. 5 5% | 5% 5 9, 6 — 6% 8— 6 | 


Shares not officially quoted :—Mackay Companies, ord., 894—404. Prel. 147/43. І 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
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MARKET QUOTATIONS, Wednesday, May 31st. 


— Latest n Fortnight's Е 


———5— — —ę-—- — 
CHEMICALS, &o. Price, Inc, or Deo, METALS, &c, (continued), ce, Deo, or Inc. - 


а Acid, Hydrochlorio T e+ per owt, 5 / ae Co 70 
a IL i Nliric .. .* .* .. per owt, / ee 4 "ii Tcr a oe ж, — — 8 se 
а „ Orxalic.. ee T S рег сті, B2/- oe a п (Electrolytic) Bars „ per ton #70 10 “ 
а "n Bulphurio „* .* ee per owt, 5/6 ee ^ " Bheets per ton £87 ve 
а Ammoniac, Sal! per ct, 427 RM @ -À Rod .. per ton £51 с 
а Ammonia, Muriate (crystal) .. рег ton &88 10 F E > * H. C. Wire per Ib. 9àd, L 
а " " .. .. ee per ton £80 ee / Ebonite Rod 75 AM zd per Ib, 8/8 m 
а Bleaching powder .. 2 +» рег ton £5 5 88 7 * Bheet  .. - per lb Bj- e 
a Bisulphide of Carbo T +» рег ton £15 - n German Silver wire v: per Ib. 1/6 s 
SDSS: s. + „„ e DUE n £18 е k Gutta-percha fine .. s. э» Det ib. 6j- to 7/- s 
а Benzole (90 95) А T S per ™ 15 . h India-rubber, Para fine .. .. per lb. 5/84 ay | 
а „ (60/00%) .. + «+ pergal 2 M í Iron, Charcoal Sheets . per ton #15 5 i 
a Copper Sulphate e. рег 8 bi £2 dec, „ Pig (Cleveland warrants) per ton 45/9 9/1} dee. | 
а Lead, Nitrate T * .. рег е 281 T „ Forgings, according to size per ton From £11 i" 
a „ White Sugar : e. per n ro às í ,,  Bcrap, heavy Р per ton 47/6 to 50%. e 
a „ Peroxide ..  .. per ton T í , Wire, galvanised No, 8 .. per ton 15 * 
a Methylated Spirit .. m .. per gal, 2/6 ёз 1 ( £1826 
а Naphtha, Solvent (90% a 160° C). per gal, 5/6 is 9 Lead, English Ingo — .. .. per ton | to 218 5 
a Potassium Bichromate, in casks per lb, ва, T 2 Sheet r ton 4M 16 T | 
a Potash. Caustic (75/8096). . .. per ton £22 oe m Manganin Wire No. 98 .. ж — Ib. 8 / “ | 
a Potassium Cyanide „„ h DER MN 744. m 7 сә ck 44 Т ау — bet. 816 “ | 
a Shellac * " “ы „ per owt, 155/- d Mica (in original cases) small. per Ib, 6d, to 1/ 0 l 
a Bulphate of Magnesia . per ton 44 10 : ГИН? medium r Ib 9/6 to 4/- бе 
a Sulphur, Bublimed Flowers .. рег ton £6 10 Я e = 2 » large — Ib, 4/6 to 8/6 es 
» " aig ett am а £6 Py . p Phosphor Bronze, plain castinga per lb, 1/1 to 1/8 i | 
" ee «fr ee ee .. 
« Boda. reveal (white 70 ) „. рег n 2 " ч - ж» а: см H m: — S y on ” | 
a „ Crystals T T .. рег ton | T o Platinum .. ; 58 е j. 
Sodium seam cask bå p D "e . e Bilicium Bronze Wire per Ib, | 1034. to Lda. * 
„ Cyanide .. рег ib. ' T Steel, Magnet,acc'd'gtodesc'p'n per ton 268 u | 
METALS, &o. T „ in bars £16 to £10 2 ' 
b Aluminium Ingots, in ton lots. per ton ri - 9 Tin, Block ..  ..  .. ver ton | 27 | - | 
b Wire, in ton lots .. per ton ut; А A 
b ^ Sheet, in ton lots .. per ton £166 i p die. н ВИА, deis у? | 
b Babbitt's metal ingots .. .. per ton £48 to #140 | I „White Ant” brand rton | £48 to £65 
e Brass (rolled metal 2" to 12”) basis per Ib. 74d, | 4d. dec j Yarns, 2/10s Grey Cotton, ons ‘Is е Ib Bd T ' 
¢ 4 Tube (brazed) Vs per lb. 94d, | dad, dee, j "n '6 lea, F]ax " — Ib, i, T 
€ " wl моро drawn). 0 ee bid * | ie | £d di ( j * 8 pl 10 lbs. Везани e per Ib. 4 ^ .. f 
М " ire, 818. . v ee Dp ib. | iia Jd, dec, | j " 10 Ibs. Russian, single . per lb, Ad. "T ; 
с Copper Tubes (uan) 5 * per A | AES jd d j ^. iba Jute rove per ton ] l. 
solid drawn) . | 4d. | dd. dec, i 't (Viei T dec. 
н Conver Rare m 5 selected А per ton | £59 | - - | k Zinc, Bh t (Vieille Montagne bnd.) per ton £26 7 6 10/- dec 
— M е аы = — v. ss o f 


otations supplied by Messrs.:—a Ө. Boor & Co.; b The British Al beg : À — nes й, | 
Sudden 4 Go., 7 India. Rubber. G.P, and Teles. Works Co, Ltd.; p James & 0н т А panos, Bolton  & Bons, Lad; d F. Wiggins А Boni доу aod 


th r 
Oo., Ltd.; k Morris Ashby, Ім, ; m W. T. Glover & Co., Ltd.; я P. Ormiston & Sons; o Johnson, Matthey & Oo., Lid.; p e Phosphor Bronze Co., Lid. 
i e 5 
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Blue Aluminium Compounds Formed at the and just sufficient iron to be noticeable. Beales of pur 
ne 


inium Anode.—F. Fischer bas recently made an exami- aluminium could not be detected, yet the innermost 
Alum portion of the material which ad formed first liberated hydrogen 


nation of the substances which separate as layers upon the and it 
aluminium anode and exhibita bluish colour. He has obtained the е . ) 9 and а colour 
deposit by employing a tube of aluminium ав anode instead of wire, less portion. When heated, either after or during its formation 

so that it could be kept cool by а constant current of water. The it became white in colour and was qualitatively identical with tbe 
deposit was of а bluish-green colour inside, tending to grey-green · material described by Norden. (Zeis. anorg. Chem., 1905, xliil., 

on the outside. Viewed under the microscope the material was 341). Norden's substance, it may be remembered, gave on 

seen not to be homogeneons, and by the sid of the polariscope it analysis: A!/,0, 698 per cent.; BO, 13.2 per cent.; B0, 148 : 
was ascertained to consist of а mixture of translucent colourless per cent.; and SiO, 2.2 per cent. It corresponded with a mixture 

and deep blue particles. Analysis showed it to bea mixture of of a compound Al,O (8О,); H:O + 5Ah (ОН), with 9:25 
aluminium oxide and combined sulphuric acid, with a little silica, cent, of metallic aluminium. 


чы 
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KEY ENGINEERING EXHIBITION. 


Ons of the special features of this exhibition was the series of 
"reverse current" circuit breakers devised by Mr. Leonard 
Andrews. Many such devices are quite satisfactory so long as the 
normal pressure is maintained across the potential winding on the 
cut-out, and the current in the series winding is not excessive; 
but in the case of a heavy short across the brushes of a 

generator, the bus-bar pressure is liable to fall almost to sero, and 
an enormous reverse current will flow through the series winding, 
tending to entirely overpower the shunt winding, upon which the 
action of the reverse device is dependent. 

To avoid this defect without the use of a polarised relay, the Key 
Engineering Оо. has adopted the device of which а section.is 
given herewith. This is an improvement on Mr. Audrewe's original 
device, which was described in the ErzoTRICAL Review of Jane 
Srd, 1904. The series and shunt windings are so connected up 
that under normal conditions the fluxes flow through the field 
magnet limbs in series, avoiding the centre path. Should the car- 
rent in the series winding be reversed, the fluxes oppose one 
another and traverse the centre path, producing a strong field across 
the air-gap, and lifting the movable core with ample force to trip 
the circuit- breaker. 

In this construction it is possible to work with the core in the 
shunt winding highly saterated, and consequently if the pressure 
across the shant-winding drops to something approaching sero, 
there is still syfficient magnetic force left to cause the device to 
operate satisfactorily on heavy reverse currente. 

The characteristic curves, А and o, fig. 2, show the variations 
in the pull of the tripping core with different generating and motor 
currents; a with a normal pressure of 102 volts across the shunt 
winding, and o with a pressure of only 14 volta across this winding. 
It will be scen that even with a drop of potential of 85 per cent, 
the reverse current required to operate the cut-out is not materially 
greater than that with a normal potential. 

An interesting feature of this device is that it may, with a slight 
alteration, be used as a combined excess-current and reverse-current 
device. It will be obvious that if the section of the core in the 
series winding is appreciabl 
shunt winding, the latter will become saturated before the former, 
and consequently some of the flux induced in the series core will 
leak back through the tripping plunger—thus, with & given excess 
current, causing tbis to lift and trip the cirouit-breaker. 

It is usually required, however, that a reverse current circuit- 
breaker shall not be tripped by any amount of forward current, 


and consequently, to ensure this, the соге in the shunt winding 
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Fig. 1.—SxcTION OF p.c. RgvBB8E CUBRENT Сот-оот RELEASE. 


should be of heavier section than that in the series, in order 
that the latter may become saturated, and an easy path provided 
for any flax induced in the series core to return through the shunt 
core, thus entirely overcoming any tendency to magnetic leakage. 

To enable the device to be used either as а reverse current- 
breaker only, or as a combined excess current and reverse, the 
respective cores in the shunt and series windings are made of 
hollow tubes, апа а solid internal core is provided for fitting into 
either of the hollow cores. 

Curves a and c, fig. 2, represent the characteristics of tho release 
with the solid core inserted in the hollow core of the shunt winding. 
Under these conditions there is no pull on the tripping core with 
any amount of excess current. | 

Curve B (full line) shows the effect of removing the solid core from 
the shunt winding, and inserting it in the series winding. It will be 
seen that as a reverse-current device, the characteristic is not appre- 


greater than that of the соге in the 


- and so reduces capital charg 


ciably altered; that is to say, it takes approximately the same 
reverse current to trip it as with a core in the shunt winding. On 
the excess current side, however, the behaviour of the device is 
entirely altered. The magnetic current leakage, and consequently 
the pull on the core, increases with the generating current, and will, 
with a given excess current, trip the circuit-breaker. The slope of 
this curve may be adjusted as desired by varying the position of 


. the core in the series winding. 


One of the external attractions offered by the company to visitors 
attending its exhibition, was the opportunity afforded of inspect- 
ing the laying of a portion of the 84 miles of flbre conduit now 
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being installed by the Manchester Corporation. In the case of a 
60-way 3-in. duct in Portland Street, the conduits were laid in a 
trench 3 ft. 4 in. wide and 9 ff. Gin. deep. A bed of coarse concrete 
4in. thick was laid at the bottom of the trench, and topped with a 
covering of fine sand concrete. The conduits were arranged in 10 
layers of six ways per layer. They were accurately spaced by 
means of comb-shaped wooden templates, placed at intervals along 
the trench, the space allowed between two ways being 1j in. The 
space between the ways was filled with the fine sand concrete, and 
about an inch of this concrete was used between the respective 
layers. The conduit consists of tubes about 5 ft. long, the ends of 
each tube being tooled to make acourate socket and spigot joints; 
by this means perfect alignment and an absolutely watertight joint 
are secured. As a farther precaution each joint is bound round 
with a piece of sticky tape about 13 in. wide. | 

That no time has been lost in executing this work, and that the 
public are consequently put to the minimum of inconvenience, is 
evident from the following figures:—At 6.30 a.m. on Saturday, 
May 6th, the work of opening 65 yards of street was commenced, 
and by 9 a.m. the following Monday morning the whole work was 
completed, including the filling-in of the trench, and without any 
nigbt-work. 

The actual laying of the conduits was commenced at 6.30 on 
Sunday morning, and by 8.30 on Sunday evening the whole of the 
65 yards of 60-way duct was completed. In this section 130 tons of 
concrete were used, and 3,900 yards of 3-in. duct. 

This undoub‘edly constitutes a very perfect example of conduit 
work, and it is interesting to note that the cost of the work was not 
greater than if a high-class earthenware conduit had been used. 
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INSTITUTION OF ELECTRICAL ENGINEERS 


TELEPHONB TRAFFIC. 
By HERBERT Laws Wa». | 
(Abstract of Paper read in London, May 11th, 1905.) 


I HAVE always held that the stady of tho traffic is the moat 
important part of a telephone man’s work. Bach connection 
consists of a certain number of operations, each operation involviag 
a definite performance by apparatus and by a manipulator. There- 
fore, the principal aim of the telephone engineer should be t» put 
the apparatus and the manipulators in a position to execate those 
various operations with the maximum accuracy and celerity. The 
efficiency of the individual connection requires efficiency in each 
step. It affects tho whole engineering design of the system, and it 
affects both the capital charges and the working cost. Any gain, 
however slight, in the accuracy or the rapidity of manufacturing the 
individual telephone connection is felt throughout the whole 
system. It reduces the size of the plant in proportion to output 
es, and it reduces the amount of work 
done in proportion to output and so reduces working costs. 

The gain of а fraction of а second on an operation many times 
repeated each day, has, in a large telephone system, a cash value 
running into handsome figures. 
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The importance of the study of telephone traffic, then, cannot be 


over-estimated. In the telephone system, even the humble wayleave 
officer or the storekeeper has his indirect share in the production of 
accurate and rapid operating. 

The improvements in telephone exchange apparatus during the 
past 10 years have been revolutionary. The history of telephone 
exchange working may be roughly divided into two periods: one of 
about 16 years, in which the apparatus was mainly experimental, 
and many different systems were tried; and one of about eight 
years, in which there has been perfected and standardised apparatus, 
largely automatic in its working, capable of the greatest accuracy 
and rapidity in operation. In the old apparatus the percentage of 
error was very great, and the old apparatus was relatively slow in 


wo Я 

In the standard apparatus of to-day, the use of lamp signals 
enables many things to be done which were impossible before. 
The prime advantages of lamp signals are that they are extremely 
compact, they have no working parte, and therefore may be placed 
in any position, vertical, horizontal, 


versation at к. It will be seen that the total time spent in operat- 
ing a local connection with magneto working was 1477 seconds from 
the ng of the call to the moment when the operator began 
to ring the called subscriber, and 17:1 seconds from the end of 
the conversation to the moment when the operator disconnected 
the two cords. Inthe diagrams relating to junction calls, the step 
B-O includes the time occupied by the answering operator in speak- 
ing by call-wire to the junction operator and getting from her 
assignment of a junction and in plugging into the junction, and the 
time occupied by the junction operator in testing the line called 
for, plugging in and starting to ring; during the step в-с on junc- 
tion connections, work is being done simultaneously by the two 
operators at either end of the junction line. 

The times given are the averages of many thousands of stop- 
watch observations made by trained observers with s signalling 
appliances attached to the lines under observation, and the figures 
indicate with great accuracy the actual average service received by 
the public. The service observed is that of New York City, where 


or at an angle; they are automatic 8 т я um A T a an 
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adjacent to the jacks or cords they 
control, which, in large switch- 
boards, is impossible with electro- 
magnetic indicators; the line lamp is 
immediately above or below its 
corresponding answering - jack, and 


Еча. 3.—Progress of Junction Connection, Magneto System. 
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working the indefiniteness and unreliability of the signals made it 
n that the operator should give each connection a certain 
amount of supervision, which demanded a certain amount of the 
operator’s time on each connection in excess of the time actually 
required for the operation of the connection. In the modern switch- 
board the exact condition of the two subscribers’ lines connected, is 
shown by the state of the two supervisory lamps associated with the 
connecting cords, By the automatic working of these two signals, 
the operator knows when the called subscriber answers; she knows 
when one subscriber hangs up and the other does not ; she knows if 
either subscriber wants her to come in on the line ; and, finally, she 
knows when the two have hung up. The automatic supervision and 
the automatic and definite disconnection signal afforded by the 
double supervisory signals constitute an immense advance in the 
means of handling telephone traffic. 

In the working of junction lines—a branch of the operating which 
is of the highest importance in large systems, since the greater pro- 
portion of the traffic passes over the junctions—great improvements 
have been effected by modern apparatus and methods. Tho use of 
lamp signals affords what was lacking before, a positive disconnec- 
tion signal at the incoming end of the junction. The existence of 
the supervisory lamp оп the cord at the answering position, enables 
the incoming Junction operator to signal back automatically to the 
answering operator if the line wanted is engaged or out of order. 

In the accompanying diagrams the average time occupied in the 
various steps of а connection between one direct line and another is 
shown for magneto working and for working with modern standard 
equipment. | 

The explanation of the diagrams is as follows :— 

Zero being the starting-point at which the subscriber rings or 
takes his telephone off the hook, 4 is the point at which the operator 
has plugged in and answered, в the point at which she has taken 
and repeated tbe number, c the point at which she has tested the 
line wanted, plugged in and started to ring, and р the point at 
which the called subscriber answers. From р to к is ithe conver- 
sation, which is not shown on the diagrams, and r indicates the 
point at which the lines are disconnected after the end of the con- 


the working was at one time uniformly magneto, and is now and 
р been for the past three years uniformly relay, от common 
tery. 

Taking the magneto service, the Average time of disconnection, 
17:1 seconds, seems long. The explanation is that on many occa- 
sion no disconnection signal was received by the operator, either 
because the subscribers failed to "'ring-off,"or because the signal 
failed to work. In such cases the operator would only learn that 
conversation had actually finished by supervision— listening-in. 
Bimilar conditions would be found on any magneto system to-day 
where the subscribers had not been rigorously trained to 
“ ring off. 

A curious feature of the service with magneto working, is the 
much longer time taken to complete junction connectione, and the 
diagrams show that the called subscriber's answer was apparently 
18 seconds slower on junction than on local connections. Asa 
matter of fact, the diagrams do the called subscriber а slight 
injustice; he really answers the call somewhat me re quickly than 
the diagrams show. The explanation is that the operations on each 
connection are not strictly consecutive, as an operator usually deals 
with several connections at once. 

The really striking features of the diagrams, however, are the 
great improvements in efficiency resulting from uniform relay 
working. It is seen that the local connection is operated in 8°55 
seconds, as against 1477 seconds, and the junction connection in 
1092 seconds, as against 20:15 seconds, while the delay in discon- 
nection is reduced from 17 1 seconds to 3:08 «econds—a substantial 
and important gain due entirely to the use of double supervisory 
signals. | 

To show more clearly the gain in efficiency of operating with 
modern apparatus, I have plotted in figs. 5 and 6, the total time 
occupied in operating each class of connection under magneto and 
relay working, including supervision, and allowing 5 seconda for 
ringing, but eliminating the called subscriber's delay in answering, 
and, of course, the conversation. These diagrams show a very 
striking contrast between the results under old and modern methods. 
It is seen that the time spent in operating the. average connection 
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with standard apparatus is just a third of the time occupied with 
magneto apparatus; in junction connections the gain is even greater, 
the time spent in operating the average connection with standard 
apparatus less than а quarter the average time with magneto 
apparatus. 

These figures indicate that, with the apparatus of to-day, the 
operator should be able to handle from three to four times the 


number of calls in а day that she was able to cope with 10 or 12 


years ago. 

It is impossible to establish exact comparisons of quantitative 
results to prove that the whole gain in efficiency and economy 
indicated by these diagrams bas really been utilised. That a large 
part has is unquestionable. Опе instance that has come under my 
notice, illustrating a very substantial gain in economy, may be 
mentioned ; it is an exchange which formerly contained a magneto 
equipment for 5,200 lines. The present switchboard equipment of 
standard apparatus is contained in a room of exactly the same sise 
as the former room, and has а capacity of 9,600 lines. 

A saving in time in operating the average connection results in a 
more economical use of the plant in two ways; first, as the operator 
can bandle more traffic in a day, more lines can be terminated at a 
position, which means a shorter switchboard for a given number of 
lines, with many attendant economies; and second, as the plant is 
used for a lees amount of time on each average connection, the daily 
traffic-carrying capacity of the plant is increased. In fig. 6 the 
diagrams illustrate the total time that the plant is employed in the 
unproductive part of the connection, the time that the plant is in 
use from the call to the second subscribers answer, and from the 
end of the conversation to the disconnection. It will be seen that 
on the lecal connection the operating period on each connection has 
been reduced from 56°45 seconda to 33:47 seconds, a gain of 22:98 
seconds, and from 79:55 to 38:97, a gain of 40:58 seconds on juno- 
tion connections. Allowing an average of 120 seconds for the con- 
versation, the result of shortening the time during which the plant 
is tied up on each connection by 40 seconds is an increase of 25 per 
cent. in the traffio- carrying capacity of the junction plant. 

The great increase of efficiency shown by these diagrams is due 
not only to improved methods of signalling and improved apparatus 
generally, but also to more efficient operating and a more thorough 
study of the minutest details involved in the handling of telephone 
trafüc. It remains true, however, that the improved apparatus is 
the fundamental cause of the increased efficiency, for with the 
standard apparatus of to-day we get absolute uniformity of working, 
and so are able to train operators more effectively and more 
systematically. In the old days, with a variety of types of equip- 
ment in use in the different excbanges, it was impracticable to 
establish a really effective training schoo). To-day, with uniform 
equipment in all exchanges, a training school where the embryo 
operator learns her work by the practical manipulation of the same 
appliances as she will handle in the regular excbange is a most 
пасата] institution. At such a training school more progress is 
mede in a month in turning out an effivient operator than was 
formerly made in three months, 

The general supervision of the service becomes much more 
effective with standard apparatus, because the lamp signals are 
much more easily observable by the supervisors tban indicators 
are. 

Tae constant observation of the trsfüc is the measure which hae 
contributed most to the effective use of modern apparatus, and to 
the attainment of a high standard of efficiency and accuracy in the 
operation of a large daily volume of telephone traffic. 

Some idea of the complexity of telephone traffic may be had 
from the fact that the form for recording these service observations 
contains 42 columns, each with its appropriate heading. The 
information gained by a large number of tests of this kind, in which 
observation is made of every detail in the brief history of the tele- 
phone connection, is of enormous value in bringing to light the 
. weak spots in the service. 

To secure speedy avd accurate operation of the vast volume of 
traffic which flows daily through a large telephone system requires, 
first, that the apparatus used have signals of definite meaning, tbat 
the working of the apparatus be largely automatic, and that the 
apparatus be of uniform type throughout the system ; second, that 
the operators be thoroughly trained in the manipulation of the 
apparatus and in the methods of dealing with all varieties of calls 
before being entrusted with the conduct of actual traffic; third, 
that the operators be continuously trained to active co-operation 
with each other, so as to produce general efficiency, and to accuracy 
and method in every detail; fourtb, that a constant study be main- 
tained of the actual conduct of the traffic, directed to the improve- 
ment of the standards of accuracy and speed. 


Discussion. 


Mr. J. Gavry, in opening the discussion, referred to the close 
relation between good cesign and capital expenditure in telephone 
installations. Не empbasiced tbe advantages of the automatic over 
the magneto bcard, pointing out that an operator on the former 
type of board could attend to double the number of subscribers, which 
meant a saving in first ccst of plant, in floor space and in operators’ 
wages. This applied even more to the junction working, which 
probably equalled 30 per cent. of the lines. 

Mr. W. Соок argued that supervisory signals could bave been 
attained without tbe ure of signal Jamps, and that the value of such 
a system depended on its ability to dispense with “ listening in.” 
In New York it hed been found that with a magneto system the 
operator came into circuit on tbe average 54 times, the time required 
for а local call being 14 seconds, and for а junction call 16 seconds ; 


this disappeared with the introduction of the common battery 
system. | 
мт. J. E. KiNGS6BURY said that 5 million messages were tele- 
phoned daily in this country, and the method of conducting this 
traffic was a great factor in its success. Each system must be 
studied on its merits, but there were certain broad lines to go upon. 
Trafüc affected all telephone plant but tholines. He agreed with 
the author that it was a great advautage to have the s yid ein jack 
close to the indicator, but this was not new, and it had to be altered 
through mechanical reasons, facilitated by the introduction of the 
gignal lamp. | 

Mr. 8. J. GODDARD commented on the similarity of telephone and 
railway traffic problems; he wished for further information abou‘ 
the former. There were four pointe of especial interest in regard to 
telephone traffic:—(1) The number of calls per subscriber; (2) the 
variation of traffic during the busy hours; (3) the sufficiency of the 
juuction lines for their traffic; and (4) the operators’ methods for 
obtaining efficient service. Inquiries over the line dislocated the 
traffic very much. m | 

Mr. D. Н. KzsNEDY contributed some interesting figures of the 
times of traffic operations. The operation denoted in the anthor's 
paper by О А was completed in 1 second by an expert operator. In 
tbe G.P.O. system а pilot lamp was provided for every 60 lines, and 
its withdrawal resulted in a slowing of the operation». Farther 
particulari given, showed that a complete junction call occupied 
71 seconds, and necessitated 16 mental operations by four operators 
during that fime. The paper was divided into periods, and he 
thought it might well have been divided up into a period of 
English development, and a later period of eight years dering 
which Americans had brought the telephone to ite present state ; 
п, was accounted for by competition in America, and monopoly in 

agland. 2 

Mr. FRANE GILL found fault with the author, in that indireot 
signals had been in use for years. He thought that telephone 
traffic demonstrated that the ordinary method of fixed charges 
was all wrong; it led to much frivolous use of the lines which 
indirectly increased the amount of plant required, and ita cost. 
The introduction of the flat rate in New York bad led to a 
reduction in the number of lines engaged from 23 to 124 per cent. 
He suggested а measured service, the user to psy for tbe time he 
used the telephone. In concluding, he mentioned some excellent 
time results of operations such as were given in the paper, 
these having been obtained in ordinary work at Nottingham 
and Hull respectively; at Nottingham the operation denoted 
by oa took 44 seconds, o D took 22 seconds, aud mr took 
47 seconds; at Hull the times were 4, 20:5 and 38 seconds 
respectively. He farther showed by “time of answering” curves 
the average results obtained, which showed the efficiency gained by 
using the relay type of board. | 

Мг. Н. Laws Wess briefly responded, remarking that the dis- 
cussion which had taken place showed a general agreement with 
the conclusions of the paper. |] 


THE ELECTRIC LIGHTING ACTS: 
REVISED BOARD OF TRADE REGULATIONS. 


-Last August we analysed the draft sets cf regulations issued 


by the Board of Trade, comparing them with the old code 
and drawing special attention to the new proposals of im- 
portance, (See ExxrctricaL Review, Nos. 1, 396-8). 
Since that date the Board of Trade has carefully considered 
the various criticisms and suggestions which have been 
received on the draft, and it has now iesued the regulations 
in their final form. It is, perhaps, hardly necessary to say 
that a considerable amount of “ boiling-down” has taken 
place, both in comparison with the old rules and those 
recently drafted. Without going throngh the new rules 
again in folo (for this we refer our readers to the issues 
mentioned) we propose pointing out where further alterations 
have been made. In one point the four sets of rules are 
similar ; that is, they have the same number of. clauses, and 
the reason will be apparent later on. From tbe critic’s point 
of view, however, this considerably lightens the difficulty of 
comparison. . 
A.—REGULATIONS FOR SECURING THE SAFETY 
OF THE PUBLIC. 


Clause 1 (b) (2) now reads as follows, the added portion 
being italicised :— : Е 
The supply to every arc lamp shall be controlled by means of an 
efficient cut-off switch, placed in such a position as to be easily 
handled by the person in charge of the arc lighting, snd connected 
so that by its means all pressure can be cut off from the arc lamp 
itself, and from апу regulating switch, resistance or other device 
in connection therewith. Provided that where the arc lamps are 
connected in series across the outer conductors of a three-wire system, it 
shall be sufficient if one such switch be provided for each sertes of arc 
lamps. . 
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Clause 8 has been shortened, the conditions of extra high 
pressure supply to a factory or mine not being dependent on 
compliance with the Factory or Mines Regulation Acte, but 
with * such other regulation as the Board may prescribe." 

Clause 4, originally as old Clause 5, now reads as 
follows :— 

4. The sectional area of the conductor in any electric line laid 
or erected in any street after the date of these regulations shall not 
be less than that of a strand of seven wires, each of which is of No. 20 
standard wire gauge, and the sectional area of every wire in a 
strand forming any such conductor shall not be less than that gauge. 

This regulation shall not apply in the case of an electric line 
placed in a lamp-post. 

Clause 5 was old Clause 7, and this was modified in the 
draft. But the reservation that the testing pressure shall 
be 50 per cent. greater than the maximum, bas been dropped, 
and the clause now stands :— 

5. Every low pressure and medium pressure main shal! be tested 
for insulation after havicg been placed in positton, and before it is 
used for the purposes of supply, the testing pressure being the maximum 
pressure lo which it is intended to be subjected in use and in any case at 
least 200 volts, and the undertakers shall duly record the results of 
the teeta of each main or section of a main. | 

The italicised portion shows what has been added to take 
the place of the &bove omission. 

Old Clause 10, which was left intact, now figures as 
Clause 7, and specifies that “a bigh pressure circuit shall 
not be brought into use unless the insulation of every part 
thereof has witbstood the continuous application during 
half-an-hour, &c.," the previous time being one hour. 

We notice that old Clause 13, dealing with the amount of 
energy to be carried by a line used for high pressure, has been 
entirely dropped. Е 

The question of overhead lines, which formerly took up 
во much space, and even in the draft rules was fairly lengthy 
for provincial undertakings, is now reduced to one clause 
common to all the codes, which runs as follows :— 


19. Overhead lines shall not after the date of these regulations be 
erected ог maintatned, except in accordance with plans approved by 
the Board of Trade, and subject to such regulations as the Board 
may prescribe; provided that thie regulation shall not apply to any 
electric lines which have been erected at the date of these regula- 
tions, во long as those lines are maintained in accordance with any 
regulations of the Board of Trade which are in force and applicable 


thereto at tbat date, and with any requirements of the Board made 


thereunder. | 


I bis certainly gives the Board of Trade more work to do, 
and the undertaker less to read, whilst the four codes are 
thereby equalised as regards the number of clauses. 

The clanse which in the old rules figured es No. 29, and 
in the draft remained intact, pow has it :—* All metal con- 
duits, pipes and casings containing any high-pressure electric 
line—." The italicised portion being added. After this 
there is a large break, but we find that the maximum power 
in case of underground sub- stations, &c., bas been thrown 
together go a8 to include transformers in street, boxes. 

With regard to main fuses in service lines, it is now 
stated :— 

But no fuse or automatic circuit-breaker shall be inserted in the 
intermediate conductor of a three-wire system where the pressure 
between the adjacent conductors exceeds 125 volts. 

The remainder of part A is practically as drafted, but the 
 gub-section of the clause dealing with connections of circuits 
with earth, now No, 34, and laying down that distributing 
mains must be divided into sections and interconnected 
through circuit-breakers, bas been transferred to Section B. 


B.—REGULATIONS FOR ENSURING A PROPER 
AND SUFFICIENT SUPPLY OF ELECTRICAL ENERGY. 


The first thing we notice in this section is that old 
Clause 1, “ notice of intention," has been omitted. As 
regards constant supply, the draft practically stande, but 
local authorities in the provinces are subject to Board of 
Trade control, and companies to agreement with the local 
authority. Companies in London have to agree with the 
local authority and the County Council, whilst local 
authorities have the County Council to deal with. Ав 
regards discontinuing the supply, or changing the 
polarity — n | 

ns likely to be affected shall be given of such 
lea dont ap change) and of the probable dyration thereof, 
and the Board of Trade permission is dispensed with. 

Olause 2 is the sub-clause (5) regarding connections of 


circnita to earth, which was dropped out of Sec. A, and has 
been inserted here. Clauses 3 and 4, dealing with declared 
pressure and frequency, have been somewhat modified from 
draft Clauses 4 and 5, and as they are important, we quote 
them in fall for local authorities in London :— 


3. Before commencing to give a supply of energy to any con- 
sumer, the undertakers shall declare to that consumer the constant 
pressure at which they propose to supply energy at his terminals, 
The pressure so declared shall be constantly maintained, subject to 
a variation not exceeding 4 per cent. under any conditions of 
supply which the consumer is entitled to receive, or such other 
variation as the Board of Trade may from time to time allow, and 
shall not be altered or departed from to an extent greater than that 
variation except by consent of the County Council, and upon seh 
terms and conditions as the Oouuty Council may impose, and after 
public notice has been given during a period of one montb, in such 
manner as tbe County Council may require, of the intention of the 
undertakers to apply for consent to alter the same. If the County 
Council refuse to consent to an alteration or impose any terms or 
conditions with which the undertakers are dissatisfied, the under- 
н may appealto the Board of Trade, whose decision shall be 


Provided that any regulation in force at the date -of there 
regulations whereby the consent of any consumer (or in default 
thereof the consent of the Board of Trade) was then required to а 
change in the declared constant pressure to that consumer's 
premises shall, notwithstanding anything in these regulations, oon 
tinue of full force and effect іп the case of any consumer whose 
consent was tben so required, and shal) apply in that case ae if it 
had been expressly set out in these regulations. 

4. Before commencing to give a supply of energy to any oor- 
sumer, the undertskers shall declare to that consumer the system 
wbich еу propose to adopt, whether alternating or continuons 
current, and, in the case of alternating current, the frequency—that 
is to say, the number of complete periods per second at which they 
propose to supply. The system and frequency so declared shall be 
maintained subject, as respects frequency, to a variation not 
exceeding 2j per cent. from the declared frequency, and shall not be 
altered or departed from except by consent of the County Council, 
and upon such terms and conditions as the County Council may 
impose, and after public notice has been given during a period cf 
one month, in such manner as the County Council may require, of 
the intention of the undertakers to apply for consent to alter tbe 
rame. If the County Oouncil refuse to consent to an alteration ot 
impose any terms or conditions with which the undertakers are 
dissatisfied, the undertskers may appeal to the Board of Trade, 
whose decision shall bs fi gal. 


Companies in the provinces have to obtain the consent of the 
local authorities, and it is added that “if the local authority 
refuse to consent to an alteration or impose any terms or 
conditions with which the undertakers are dissatisfied, the 
undertakers may appeal to the Board of Trade, whose 
decision shall be final." Local authorities in the provinces 
muet obtain the consent of the Board of Trade, and com- 
panies in London are in the same position as local 
authorities. i 

The Penalty Clause remains as before. The following 
appendix makes it clear that there shall be no trifling with 
the Board of Trade :— | 

There regulations are made subject to the power of the Board 
of Trade to make such further or other regulations as they may 
think expedient; and nothing in these regulations shall be 
constreed to authorise the undertakers to Jay any electric line ot 
work their underteking otherwise than in accordance with the 
Order and the principal Act, or to supply energy otherwise than by 
a system for the time being approved of by the Board of Trade 
under the order. 
Whilst the subjoined affords a little insight into depart 
mental—shall we say, rivalry ? 

These regulations are, so far as they relate to factories and 
mines, in addition to and not in substitution for any regulations 


а by а Secretary of State under any Act relating to factories ot 
es. 


ELECTRICITY ON STEAM RAILWAYS. 


IN the issue of May 12th of our contemporary, The Trans- 
port and Railroad Gazette, there is an interesting. article 
by Mr. Clement F. Street on The Use of Electricity on 
Steam Railways,” in which he calls attention toa great many 
points which have frequently been emphasised in our column 
in the past. His statement, that in the past, even 120 
America, there has been a tendency for steam railways to 
look upon the proper handling of a suburban service 88 2 
necessary evil and a nuisance, and to consider that it Is à 
узн task to make such a service pay is only too e 
and even at the present day the directors of the S. E. and (, 
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Railway seem to hold similar views. But apparently 
in American railway circles different views are beginning 
to be held, and it is the general opinion there at the present 
time that suburban traffic, if properly handled, presenta 
great ibilities as a source of revenue. It would seem 
that tbe same causes which are a& work here, and which are 
making our railway companies seriously consider electric 
traction, have been at work in America, and have resulted 
In ohanging the view of American railways as regards 
suburban traffic. The electric tramway in England has 
developed very rapidly of recent years, and it is that which 
is blamed by most of our railways for the decrease in the 
receipts of their suburban lines, but it is probable that 
instead of being a cause of trouble and loss, the electric 
tramway will eventually turn out & blessing, by forcing rail- 
way companies into realising what a great source of profit 
is at present lying idle and not being utilised by them. 

In America the same thing more or leas has happened, 
the tramways having not only taken away all the local 
traffic from the railwaya, but at the same time created a very 
large new traffic which did not exist before the introduction 
of electric traction on tramways. 

_ The striking success of the tramways has resulted in these 
lines becoming very congested, and consequently the average 
speed is very low. As far as the large towns are concerned, 
this average rarely exceeds 10 miles an hour, which means 
that the sphere of the tramway is limited to a radius of from 
four to five miles as far as an average maximum trip is con- 
cerned. It ів not intended to imply that a tramway will not 
pay if it is very much longer than five miles, but 
that few people will be prepared to travel a greater distance 
than from four to five miles by tramway, if other facilities 
are provided. Those railways which, having lost the very 
short-distance traffic, began to electrify, with the hope, 
originally, of regaining the short-distance’ traffic which they 
had lost owing to the competition of the electric tramway, 
have not found their expectations realised, although the 
financial resulta have nearly always been most satisfactory. 
As a matter of fact, instead of the electrified railway 
damaging the tramway, it was usually found, on the 
contrary, that the traffic on the tramways increased 
at the same time ав the railways found that the average 
run on their suburban lines was greatly increased. In 
other words, it was found that the electrification of rail- 
ways induced people to live farther out of town, and, there- 
fore, to travel longer distances on the railways, utilising the 
tramways to get to business from railway termini in the 
town or to get home from the railway station in whatever 
suburb they resided. Е 

It ів only electrification which can be the salvation of 
railways as far as suburban traffic is concerned, because it 
enables them to double, if not treble, the average travelling 
speed of their trains, and not only to do this but greatly 
increase the frequency, thus practically doing away with 
time tables. At the same time the speed attainable on 
electric railways makes it impossible for the electric tramway 
to compete for a long distance, as it does at present with 
steam railways. 

Mr. Street briefly summarises some of the benefits derived 
from electrified railways, as follows: 

Increase in gross receipts. 

Better application of power to trains. 

Increased capacity of termini. 

Reduction in.operating expenses. 

Redaction of terminal expenses. 

Redaction in cost and maintenance of equipments. 
Increased reliability of service. 

We have already many times in these colamns cal'ed 
attention to these benefits, and they have recently been 
dwelt upon at length in the articles of Mr. Philip Dawson, 
consulting electrical engineer to the L.B. & S.C. Railway 
Co. (ELEC. Rev., February and March, 1904). There are, 
however, some points raised by Mr. Street, which, even at 
the risk of repeating what we have already stated, are of 
such importance, and are so often entirely overlooked by 
eng railway engineers that we consider them again 

ere, 

As regards increase in gross receipts, the results of the 
Mersey Tunnel, the North-Eastern, and the Lancashire 
and Yorkshire Railways in this country have been so satis- 
factory, and sre po well known, as not to require to be 


mentioned again here, not to speak of the phenomenal 
results obtained by the electrification of the Manhattan 
Elevated in America. 

As regards the better application of power to trains, Mr. 
Street summarises his reasons for making this statement as 
follows :— 

1. A higher rate of acceleration oan be obtained. 

2. A charge in the weight of a train does not cause 8 corre- 
sponding change in the rate of acceleration. 

m. Rate of acceleration can be changed to suit different con- 

ODS. - 

4. Switch (shunting) engines are no‘ required. 

5. Draw-bar strains are distributed. 

As regards reduction in terminal costs, a few points are 
brought out by Mr. Street in his summary, which show 
how these redactions are brought about. Mr. Street states 
that with electric cars terminal costa are reduced by about 
60 per cent., and the investments in buildings and equip- 
ment are reduced by from 80 per cent. to 90 per cent., and 
the following table is given, showing how this is 
accomplished :— | 

Roundhouse—Eliminated. 

Cinder pit—Bliminated. · 

Washing boilers—Bliminated. 

Cleaning flues and grates— Eliminated. 

Packing glands—Eliminated. 

Firing up ongines—Eliminated. 

Tarntable expenses—Bliminated. 

Wiping, practically —Eliminated. 

Baud house expenses—About equal. 

Water supply—Practically eliminated. | 
Coal trestles— Eliminated. | ; 


The arrangements made for handling coal and ashes are, 


of course, transferred to the central power house, but owing: 


to the greater facilities available for this work, the cost of 
doing it can be reduced. 

The care of electric cars does not necessitate expensive 
buildings, and, as a rule, they are not placed under cover 
when out of service. Where this practice is followed, the 
only. building required is a small inspection house provided 
with pits,’ In fact, all the arrangements made for the care 
of locomotives are done away with, and the provision made 
for caring for cars under the present system, with the 
addition of an inspection and light repair house, will prove 
adequate. | | 

Some remarks as regards reliability will certainly prove of 
great interest, to our railway directors, as some of them have 
been heard to express grave doubts on this subject. 
According to Mr. Street, the records of the large elevated 
railway in America show only one-third as many delays to 
services, owing to failures of equipment, since electricity 
has superseded steam. It is stated also that these records 
refer only to the total number of delays, and do not take into 
consideration an increase of more than 20 per cent. in the 


number of trains operated, and the railway officials of this line 


etate that they consider that the company has derived great 
benefit in this respect from the adoption of electricity. 
Passing over many other advantages obtained and 
economies effected, the economy in coal consumption will 
be very considerable. Thus Mr. Stilwell stated, at the 
International Engineering Con at St. Louis last year, 
that on the basis of horse-power actually delivered toa train, 
the fuel consumption for electricity was about one-third in 
quantity of that required when steam locomotives were in 
operation, and when it is remembered that, in London, at 
any rate, coal for locomotive purposes costs probably double 
what the fuel must cost which can be burnt in a large 


. central station, if the cost of fuel is taken into consideration, 


Mr. Stilwell’s statement shows that per horse-power-hour 
delivered to a train the cost of fuel for electric traction 
would amount to one-sixth thé cost of fuel used by steam 
locomotives. 

Mr. Street does not confine himself to giving the advan- 
tages of electric traction, but further considers the various 
systems which should be employed, and, after a most careful 
and exhaustive examination of all the different systems, gives 
his views unequivocally for the single-phase alternating 
current method, thus agreeing with the views which we have 
repeatedly expressed, and which are to the effect that, as far 
as the electrification of railways is concerned, the single-phase 
is the only possible system of the future. 

We are glad to see an American railway authority like 
Mr, Street make such a clear statement jn favour of the 
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single-phasesystem. The three-phase system has recently again 
come to the fore in some of the daily papers ; but though we 
have acquired all the information we have been able to in 
connection with the resulta which have been obtained in actual 
practice on the Valtellina line, and which have appeared 
from time in cur Italian contemporary, the Elettricista, the 
resulte of the investigation we have made have not been 
such as to convince us that our attitude as regards the 
system to be adopted for heavy traction on suburban rail- 
ways i8 wrong. 

We wish it to be clearly understood that no one can 
admire more than we.do the splendid results obtained on the 
Valtellina Railway, and the excellent way in which Мервге. 
Ganz & Co. have so successfally operated this line. But 
this is а case where the line is a very long one and trains 
infrequent, there being probably fewer trains on the whole 
Valtellina system in one day than would be ran on one 
of our London linesin one hour. Furthermore, the distance 
between stations is great, the line has severe gradienta, 
ара the question of acceleration is of little importance. In 
other words, the conditions to be fulfilled by electric traction 
on the Valtellina line are totally different to those which are 
absolutely essential to the success of electricity on a suburban 
system, conditions which are fulfilled both by continuous 
current motors and by single-phase motors. > 

The three-phase system requires two overhead wires, 
which must be insulated one from the other. Jn order to 
compensate for this disadvantage, there must be some 
advantage peculiar to the three-phase system, and the claim 
for such appears to rest entirely оп the greater economy in 
energy consumption, This claim, however, can only be 


substantiated on the assumption that the energy returned to 


the line by the motors is actually used up in traction and 
really amounts to an important figure, because it must be 
borne in mind that three-phase motors even when operated 
in “cascade” have very large rheostatic losses, and that 
these must be made good by recuperation from another train ; 
if this does not take place at the exact moment when it 
is required, it may become dangerous to the generating station. 

Even if current can be returned to the line and used to any 
considerable extent, it is very questionable whether it will 
not cause trouble in the distribution system and generating 
station. In order to make current regeneration useful, the 


current must be absorbed by another train tbe moment it is ` 


generated, otherwise the regeneration will upset the 
equilibrium of the distribution, and as s first result will 
tend to accelerate the generators at the power station, which 
will then have а terdency to run as motors. 

Under these circumstances it will at once become apparent 
‘that even if there is a net regeneration of from 10 to 20 per 
cent. of the energy coneumed, it is highly improbable that 
all of this will be available for operating other trains, as 
other trains may not be in a position to take this current ; 
and therefore, under these conditions, the amount of energy 
used per train-mile, that is to say, the amount of energy 
which would really have to be generated at the power station 
and paid for, would be very much greater than that 
which could be guaranteed inclusive of recuperation. 

This point apparently is realised in Italy, and it has been 

roposed there to utilise the returned energy by means of 
bay fly-wheels in the generating stations, or by hydraulic 
accumulators. But if energy is going to be purchased 
from outside, as appears very likely to be the case 
in the future, it is more than probable that the companies 
from whom such power may be purchased, will raise 
very strong objections to a system of traction which may 
have serious effecta on the generating plant, unless the same 
be of very special design. 

Mr. Celeri, one of the chief engineers of the Italian State 
Railways, under whose supervision the Valtellina line is, 
suggests in a signed letter in the Elettricista of January 15th 
of this year, that “although recuperation of energy is 

ible, when translated into actual figures, in actual 
practice, it comes to very little." | 

So far as regards returning energy to the line, we have 
now to examine what are the actual results claimed on 
experimental lines by Messrs. Novi and Donati, who recently 
carried out a series of extensive experiments on the Val- 
tellina line, as compared with the results obtained by single- 
phase motors under somewhat similar conditions, and, for- 


tunately, we are enabled to do so by means of figures which 
have been given by our contemporary Engineering in itz 
last issue, in which it discusses electric traction on railways, 
The experimenta of Mesers. Novi and Donati show that with 
electric locomotives hauling four or five carriages which 
together: weigh between 60 and 70 tons, the locomotive 
iteelf weighing some 54 tons, the net energy used amounted 
to 50 watt-hours per ton-mile, the maximum speed reached 
being 37 miles per hour, and the run being on the level, 
We are not told what the average acceleration was, but, 
judging from what are the requirements on this line, the 
average acceleration during the whole period of acceleration 
would not exceed 9 in. per second per second. Some farther 
experimenta were made by Messrs. Novi and Donati to 
ascertain the amount of energy taken by a motor-car running 
by itself, and iu this case it was found that it amounted to 
77 watt-hours per ton-mile. 

A train, composed of two motor coaches and one trailer, 
or of three motor coaches and two trailers, which is the 
usual train formation adopted on heavy rapid transit electric 
lines, would probably not consume as much as 77 watt-hours 
per ton-mile, provided no greater acceleration than 9 in. per 
second per second were required, but from the experiments of 
Messrs. Novi and Donati, а five-car train, comprising three 
motor coaches, and with a higher average speed and accelera- 
tion, should consume considerably more than 50 watt-hours 
consumed by a train hauled by special electric locomotives 
Under these circumstances it is interesting to compare with 
the above data the figures given by Engineering as 
the actual watt-hour consumption on the single-phase rail- 
way which is now in regular operation at Spindlersfeld, 
and which has already been described іп these 
columns. Here we have a train composed of two 
motor coaches and several trailer coaches, and although 
there is no recuperation of energy, the watt-hour consump- 
tion per ton-mile is stated to amount to only 56 watt-houm, 
and this with a very much more favourable rate of accelera- 
tion than is obtained in the case of the Valtellina line, 
Indeed, there is nothing to prevent the single-phase molor 
of the Eichberg type from being run recuperating, and in 
such a cire, provided it were possible to use the recuperated 
energy, the energy consumption per ton-mile in the case of 
the Spindlersfeld line would be reduced to about 51 watt- 
hours ton-mile, But here again we find the makers 
state that recuperation is not an advantage, and that they 
consider that better results will be obtained without it. In 
the case of the Spindlersfeld line we have a suburban ser- 
vice which is more or less comparable with English lines, 
and although this particular type of motor has the quality 
of being able to be worked recuperating, the manufacturers 
do not claim this as an advantage. | 

The real reason why so much ap to be made’ of 
recuperation by those who favour this method of control is 
the simple fact that were it not for recuperation of energy, 
the three-phase motor wonld be so wasteful, owing to 
rheostatio losses at starting, that it would be a hopeless task 
even to suggest its adoption. 

We do not wish to be misunderstood as regards the 
position which we have taken up, which is simply that, for 
suburban traffic, such as is met with in and round our large 
towns, the single-phase system is the best for all require 
mente. As regards long-distance traffic, our views always 
have been, and still are, that for this country at least, 
electric traction is not likely, at any rate for a considerable 
time to come, to be seriously considered. | 

In countries where coal is expensive, or where water- 
power is plentiful, or on lines where there are heavy 
gradients, the conditions may be quite different, and there 
may be cases where the adoption of the three-phase system 
will prove of great advantage. 


Electrolysis with Alternating Currents. — ig 
Brochet and Petit have recently reported to the Acadé Fi the 
Sciences upon the electrolysis of formic and oxalic acids under 
influence of an alternating current. They carried out their au 
ments in a cylindrical vessel of glass holding 150 oc., 1 the 
electrodes two strips of platinum 11 cw. long X 0:4 ош. d "nat 
current density being 1 ampere per sq. cm. They арР 
electrolysis proceeded essily, the products being the same 
direct current, and the yield being very high. 
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THE SINGLE-PHASE RAILWAY SYSTEM 
IN ITALY. 


Bv E. A. KERBAKER. 


* 


Іт is not uncommon in Italy to find towns of consider- 
able importance which are lacking in facilities for inter- 
communication, on account of the mountainous nature of 
the country. In many instances the distance between a town 
and the nearest rail way amounts to several miles, and generally 
there are gradients all along the route exceeding 1 in 10. 
Therefore traffic, even with carts, is laborious, and these 
places are in a very unfavourable position from an industrial 
standpoint. 

Electric traction in some instances, and motor-car services 
in others, have effected great improvemente, having made it 
possible to develop traffic which it had been impossible to 
carry on with steam. 

Where the traffic is of moderate density and the route long, 
а motor-car service has proved the more advantageous ; but 
when, with given local conditions, the traffic exceeds а 
certain limit, electrical traction is found to be the more 
economical. The success attained by the single-phase motor 
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during the past year has constituted a great step in advance 
in the field of electric traction, because, thanks to the 
moderate capital outlay, it is pcssible to adopt electric 
traction on many lines which, on account of their great 
length, would require with direct current working a 
number of costly feeders, as well as sub-stations and 
attendants. 

In the district between Rome and Civita Castellana there 
are about а de zen little towns which, so far, have had no 
means of communication with Rome. Fig. 1 shows the 
different railways going from Rome to various neighbouring 
places, All these railways are operated with steam engines, 
with the exception -of a line going to the Roman Casties, 
which is approaching completion on the p.c. Thomson- 
Houston system, and another line, the Roma-Civita Castel- 
lana, the construction of which has already been commenced, 
and which will adopt the single-phase system of the Westing- 
house Co. A description of the latter may be of interest, as 
it has been necessary to design for it many new details on 
account of the high voltage which has been chosen for the 
trolley wire. 

This line, which will be ready in six months, is nearly 
83°5 miles in length; the line, however, will eventually 
reach Viterbo, when its total length will be over 46 miles. 

Fig. 2 shows the mountainous nature of the district. 
Many stiff gradients are met with, including one of 1 in 14 
for about 4 mile. 

The traffic on this line will be conducted as follows :— 
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Between Rome and Ponte Milvio, an ordinary suburban ser- 
vice will be carried on with single cars weighing about 12 tons 
each when loaded; between Ponte Milvio and Civita Castel- 
lana, there will be two trains, each weighing about 20 tons 
fully loaded, and running at an average speed of nearly 15 miles 
per hour (maximum speed allowed, 22 mile: per hour). 
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The power station will be at Ponte Milvio, 2:5 miles 
from Rome, and will be equipped with steam turbines of 
300-H.P. driving single-phase alternatora at 25 cycles and 
6,000 volts. The line between Rome and Ponte Milvio 
will be operated at 550 volts, the remaining section at 6,000 
volts. 

The track, which is single throughout tha line, has a 
gauge of 1 metre. The rails are of the Phoenix type, 
weighing 70 lb. per yard and 13 yards long, inside the 
town—say, between Rome and Ponte Milvio—for a length 
of nearly 2:5 miles For the other part of the line— 
between Ponte Milvio and Civita Castellana—rails of the 
Vignoles type are used, 18 yards long and weighing nearly 
49 lb. per yard. The track is laid down on the existing 
roadway (the old Via Flaminia), and the ties are of oak of 
the best, quality, 33 in. apart. 

Only one side of: the track is bonded, with the exception of 
the part of the line between Rome апа Ponte Milvio. The 
bonds are of the Chicago type, fixed under the fish-plates on. 
the inner side. Each bond weighs about 0°35 Ib., and the 
distance between the two terminals is 8 iu. The bonding is 
done at the same time as the track is laid down, во as to 


, ensure economy and efficiency. 


Between Rome and Ponte Milvio, where a pressure of 
550 volts is used, there are two No. 00 trolley wires of 
copper of high conductivity. From Ponte Milvio to Civita 
Castellana there will be used only one No. 0 trolley wire. 
The former are fixed in the ordinary way; the latter, which 
is of a special figure-8 section, is attached to mechanical ears 
made of steel. As shown in fig. 3, these ears are fixed to a 
steel wire, capable of resisting a tensile stress of 2,700 Ib. 

Double insulation is provided. The first is obtained by 
two special porcelain insulators, 5 in. high and 5 in. largest 
diameter; these insulators are fixed to the bracket arm by 


Fic. 3. 


means of two bolts, and are tested before delivery, up to 
20,000 volts. The second insulation oonsists of two insu- 


' lators, to the ends of which are fixed with a special cement 


two hooks for the steel wire ; these insulators, before delivery, 
are tested with 40,000 volts. 

The bracket-arm is made of two flat iron bars, which are 
riveted together except at one end, where the bars are 
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forged in such a way as to surround the pole, and are fixed 
to it with a bolt and nut. 
. The poles are of chestnut ; their sizes are :— Total length, 
from 28 ft. to 30 ft.; top diameter, 54 in.; bottom dia- 
meter, 11 in. These poles are sunk in the ground to a 
depth of 5 ft. or 6ft. On straight track they are about 
125 ft. apart. Before erection, their lower ends are car- 
bonised on the spot where they are to be erected. 
As shown in fig. 3, on each pole, besides the bracket-arm, 
there are fixed three insulators. Two of them are for the 
telephone service, the third for the pilot wire. Since this 


erate 1. V A "ctas 


pilot wire must work at a pressure of 6,000 volta, its insu- 


Pitot wire 
End of 
the tine 
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lators have to be of the best quality. The pilot wire referred 
to is of No. 18 8.w.G., and is required for the actuation of 
a safety device, which is fixed at the power station. 


In order to render a pressure of 6,000 volts permissible . 


on а public road, it is necessary to employ such a system 
that, should the trolley wire break down at any point of the 
line, the current will be cut off at the same moment at the 
power station. 


Furthermore, the current must also be cut off in the case 


of a short cironit on the line, or of a current flowing in 
excess of the limita of safety. | 

Fig. 4 is a diagram showing the system adopted. The 
apparatus includes an automatic oil circuit-breaker s, with 
its coil с; two electro-magnets M and N; and two trans- 
formers T and R, 

When the line is in its normal working condition, the 


current supplied to it goes through the electro-magnet u, 


‘but is not strong enough for operating the latter, which, therc- 
fore, remains always open. On the other hand, the trans- 
former: T and в have their primaries always connected on 
6,000 volts, so that at the terminals of their secondaries 
‘there is a certain pressure. Furthermore, the secondary of т 
is always connected with the terminals of the electro-magnet 
N, and keeps its armature in the “ open position. | 

Suppose, first, that & short circuit happens oa the line ; 
then the electro-magnet m, which ів in series with the trolley 
wire, carrying a current stronger than the normal value, 


TURN OUT 
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draws up the core and closes the circuit through the 
secondary of the transformer T and the coil 0, thus opening 
the circuit breaker. i | | 

Suppose now that the trolley wire or the pilot wire breaks 
down at a certain point of the line. In this case, as the 
trolley wire and the pilot wire are in series, no current will 
go through the primary of the transformer Т; therefore the 
pressure at the terminals of its secondary become zero, and 
no current can go through the coil of the electro-magnet м. 
The core of the latter comes down, closes the circuit through 
the coil c and the secondary of the transformer R, and 
consequently trips the circuit-breaker. ME | 

One of the difficulties of the system described is its appli- 
cation at the turn-outs, because if the two wires run in 
parallel, it is impossible to avoid danger, due to the breakage 
of one of them. 

It has Le:n proposed, however, to use the arrangement shown 
in fiz. 5; by this means the safety of the system is main- 
tained, but the construction of this part of the line requires 
much care and intelligent supervision. 

The line in question will have no feeders at all, a No. 0 


copper wire being eufficient for the whole length with the high 
preasure used ; every three miles there will be placed section 
insulators which consist of a neutral wire fixed to two 
more poles, to which are fixed also the two ends of the live 
trolley wire. 

At the point, however, where the change of voltage has 
to be effected, the neutral wire has a length of about 40 yds, 
and there is a special switch which can connect this wire 
with one or other of the two voltages, but never both at the 
sime time. This switch is erected just at the front of the 
power station, and one of the station attendants will be 
entrusted with its operation. 

The lightning arresters for the line 
will be erected at the places where жо. 
tion insulators are fixed. 

The total seating capacity of each 
car will be about 40 people; the cn 
will each have four wheels, Each car 
equipment includes two 40-H. p., 250- 
volt, 25-period, single-phase motors ; 
one main transformer for primary 


Pewer Station 


for a secondary pressure of approxi- 
mately 250 volts; reversing switch; 
motor cut-out; air compressor; air 
reservoirs ; complete Westinghouse brake equipment; and one 
bow-type trolley for high pressure, operated by compressed 
air. p. * 

The work of construction is now proceeding with great 
speed, and it is generally expected that a portion of the line 
will be ready for next August. 

On the 26th of April the first stone of the power 
station was laid in the presence of several Italian Minister 
and other authorities, the Belgian bankers, who have pro- 
vided the capital, and коше hundreds of people, who are 
anxiously awaiting the day of the inauguration of the 
system. 


THE ROYAL SOCIETY CONVERSAZIONE. 


THE firet Royal Society conversazione of the season was held 
at Burlington House on 17th ult. А conaiderable number 
of highly interesting exhibits were on view; the physical 
department was unusually good, and though there was no 
epoch-making discovery demonstrated, the apparatus showed 
steady progress along many new lines. ` 

The electric valve was very much in evidence, there 
being no fewer than three exhibita in which devices for 
allowing the electric current to pass in one direction only 
were utilised. 

Sir Oliver Lodge lectured on the use of electric valves for 
the production of high tension continuons curreat. He 
mentioned that Sir George Stokes had suggested in a letter 
20 years ago the use of electric vacuum valves for entrap- 
ping a portion of electricity by permittiog its passage iu 
one direction and stopping its return. In the apparatus shown 
by the lecturer, the electric valve was used in exactly the 
ваше way ав а non-return hydraulic valve is used with à 
pump. In the electric apparatus, an induction coil played the 
part of the pump, and sent impulses of electric current 
through the electric valve into a condenser, which might be 


looked upon as playing the part of an air vessel or accu: - 


mulator. It was interesting to see how the jar was gradually 
filled till the accumulated charge across 8 shunt x 
gap of considerable length. The kind cf electric valve use 

was а Vacuum tube with a mercury electrode, resembling à 
Cooper-Hewitt lamp. Sir Oliver Lodge showed some in- 


teresting experiments to illustrate an ingenious theory of the 


action of these electric valves. If а funnel or e 
pl.c-d over a discharging positive electrode, it yeh 
found that а spark discharge cannot be pa : 
through the аіг - gap till after the lapse of 5 
eeconds. Sir Oliver's theory is, that the accumulation 
of free positive electrons in the funnel, bars the passage 
of the current. When these electrons have diffue Е 
away the current is free from obstruction, and passes vit 


1 
кш 


pressures of 550 and 6,000 volte, and | 
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out difficulty. Gaugain's electric valve, and Holtz's funnel 
valve, whioh were invented some 50 yeara ago, will possibly 
now, for the first time, find their true explanation in terms 
of the modern electron theory. 

Another application of the electric valve was shown by 
Prof. Fleming. The valve used by Fleming consisted of a 
bulb enclosing a carbon filament made like an incandescence 
lamp. The filament was surrounded by a metal cylinder, 
and the bulb was highly exhausted. It is well known that, 
in such an apparatue, when the filament is incandescent, 
negative electricity can move through the vacuum from the 
hot filament to the cylinder, but not in the reverse direction. 
Fleming has used thia device to separate out the two oppc- 
site currents in an electric oscillation. It was used with a 
dead-beat galvanometer ав a receiver in wirelees telegraphy, 
showing a large defl: ction to one side, due to the electric 
waves. The valve replaces the coherer, and signals are 
given by long and short deflections of the galvanometer. 

Prof. Fleming also exhibited an ingenious apparatus for 
measuring the length of the electric waves used in wireless 
telegraphy. This instrument is based on the fact that the 
length of an electric wave is proportional to VL с. It con- 
sists of a sliding tubular condenfer and an inductance coil, 
во arranged that the capacity and inductance are varied 
together in the same proportion by one movement of the 
handle. The circuit is closed by a copper bar which is 
placed alongside of the aerial wire indicating the electric 
waves The handle of the instrument is then moved until 
a Neon vacuum tube, uscd as an indicator, shines most 
brightly, and thus determines when the circuit is tuned to 
the frequency «f the aerial. A pointer moving over a scale 
then indicates the wave length of the radiated wave in feet 
or metres. This instrument is named by its inventor the 
C ymometer, and it was described by him at a recent meet- 
ing of the Physical Society.” The tuning point is indicated 
with remarkable sharpness by the Neon tube. 

Sir William Crookes exhibited specimens illustrating the 
action of light and radium upon glass. Theradium appears 
to act on glass containing manganese in the same way as 
light, i. e., both produce discoloration, but the radium pro- 
duces as much effect in seccnds as light does in years. 

Мг. G. T. Beilby illustrated the phosphorescence caused 
by the В-таув of radium. Calc spar phosphoresces during 
expoaure to the rays, and for a short time after their removal. 
There is evidently also a certain storage of phosphorescence, 
since it may be revived by heating the calc spar after the 
secondary phosphorescence has died down. Mr. Beilby's 
theory is, that the storage of phosphorescence and colora- 
tion effects are due to partial electrolysis of the calcium car- 
bonate by the stream of negative electrons. A proportion 
of the ions combine at once, others continue to recombine 
after the rays have ceased to act, and the remainder only 
recombine when the mobility of the crystal molecules is 
increased by heat. 

Меввга, Isenthal & Co. exhibited a resonarce induction 
coil and high potential apparatus. Electrolytic condensers 
of very large capacity are charged from the mains through 
' the primary of a suitably wound induction coil, the circuit 
being broken and reversed at z2ro potential by means of a 
motor-driven commutator of special construction. A 
powerful high tension discharge is obtained from the secon- 
dary of the coil. The appara'us bas the advantage that 
no interrupter is required, though the motor-driven commu- 
tator appears to be a substitute of doubtful advantage. 

Another atrangement for exciting an induction coil, or 
rather & high tension transformer direct from the alter- 
nating current mains, was exhibited by Mr. Russell Wright. 
The coil or transformer in this apparatus appeared to closely 
resemble Dr. Walter’s transformer recently described in the 
ELECTRICAL REVIEW, in which the great length of the 
secondary coil enabled alternating currents of commercial 
frequency to be used in the primary. Ав applied to excite 
Róntgen tubes in a stereoscopic apparatus, the discharge 
was rectified by point and plate electrodes which, as is well 
known, act as an electric valve. 

Sir William Ramsay showed the action of actinium or 
emanium emanation on 8 sensitive screen. Actinium ard 
emanium are different names for the same substance. It 
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gives off sn emanation whose period of activity is only a 
few seconds. When this emanation impinges on a sensitive 
zinc sulphide screen, the screen becomes luminous. The 
luminous patch can be blown away, and in & second or two 
reappears. — | | 

Mr. R. S. Hatton exhibited some new models of labora- 
tory electric furnaces. The furnaces consist of a carbon 
tube, rod or plate, heated by an electric current. In the 
tube farnaces the са bon is surrounded by some material of 
low thermal conductivity, which also serves to protect the 
hot tube from oxidation. The substance to be heated is 
placed in а carbon boat or crucible inside the tube, and can 
thus be brovght toa very high temperature. The method 
employed for conveying the current to the carbon by solder- 
ing water-jacketed sleeves to the electro-coppered ends of 
the carbon forms a novel feature of the construction. The 
rod and plate types of furnace are used for melting or heat- 
ing up material placed around the carbon. Some samples 
of refractory cxides, fused in an electric furnace, were in- 
cluded in the exhibit. Tubes of fused quartz of consider- 
able size were very striking. 

Mr. W. Rosenhain's method of obtaining sections of 
metal for examination. in the microscope was especially 
ingenious. The surfaces to be examined in section аге. first 
coated with а thick electrolytic deposit of copper, and a 
section is then cut through the compound specimen and is 
polished by a special means to avoid all surface erosion. 
The line of coatact between the original metal and the 
electro-deposit is perfectly sharp under the highest magni- 


. fication, and reveals an accurate sectional view of the original 


surface, the presence of the electro-deposit preventing the 
rounding and fraying of the edge, which would otherwise 
render such observation impossible. The section of the 
edge of a razor was shown in this way, and slip-bands and 
other microscopic features of metallic surfaces were shown. 


NEW PATENTS APPLIED FOR, 


Com iled for this journal by W. P. Taomrson & Oo., Electrical Patent 
ente, igh Holborn, London, W. C., and at Liverpool, to whom ай 
inquiries should be addressed. 


10,138. An eleotrioal apparatus for automatically-controlling the speed of 
motor-cars and like vehicles.” G. Н. О, LuwspEN. May 15th. 
10, 146. Improvements in electrical resistances.” E. Rousseau. May 15th. 

10,188. ‘‘Automatio device for the ignition of gas by e'ectric currents.“ 
R. KELLER. May 16th. (Complete. 

10 187. Improvements in eleotric couplings.” J. E. Bousrizip. (Firm of 
J. Pintsch, Germany.) May 15th. (Compiete.) 

10, 197. Improvemer ts in zino rods for galvanic batteries of the Leclanché 
type." BirMENs Bros & Co., LID., and G. W. Perry. May 18th. (Complete.) 

‚10,202. “Improvements in or relating to methods of measuring, switching 
signalling and regulating electric current." М. Kauuman, May |... 
(Coumplete.) А 

10210. ''Improvementa in direot-current dynamos and electro-motors.” 
W. G. Ѕснмірт. Мау 154. — me 

10,211. Improvement! in safety devices for use with bare suspended 
electric conductors," A GREEN. May 15th. i 

10,211. Improvements in electric current rectifiers.” 
THoMsoN-HovsToN Co., LTD. 
May 15:h. (Complete.) 

10,215. *"'Improvements in vapour electric apparatus.“ 


THE BnirisH 
(The General Electric Co., United States.) 


THe Внтївн 
(The General Electric Co., United States.) 
May 15th. 

10,217. “Improvements in ropes and means for signallirg or transmitting 
electricity through same." J. J. Conpon and W. J. Resine. May 15th. 


10,221. ‘Improvements relating to electric grinders for dyramos and the 
like.“ W. G. Potter. May 16th. 
. 10,246. "Improvements in and relating to iron-free variable inductance 
coils." G. F. MaNsBRIbGE. May 16th. 
10,259. Improvements in service, junction and the like boxes for under. 
ground electrical conductors." A. Broce, Мау 16th. 


- 10,265. ‘* Improvements in or relating to electrical switches." F. A. GRIFFIN. 
May 16th. 


10.289. Improvements in or connected with holders fir ineandcscent 
electric lamps." L. EUNDERLAND atd G. C, PiLLIxO EKR. May 16th. 


10,291. ''Improvements in apparatus connected with the multiplication of 
electric force applicable to machinery of ail kinds requiring power." T. J. 
HowELL and E. J. Richarpsoxn. May 16th. 

10,2296. “ An improvement in electrical fuse boxes." W. T. HEeNLEY's TELE- 
GRAPH WonkS Co., LTD., and W. H. Nichols. May 16th. 

10,298. Improvements in eleotric switches or relays." A. Vera and L. G. 
4. (Date applied for under Patents Act, 1901, May 17:b, 1901, being date of 
application in United States.). May 16th. (Complete.) 

10,299. Improvements in and relatiog to dynamc-electric machines." La 
SociErTE Воссневот & Cie. (Date applied for under Patents Act, 1901, May 
17th, 1904, being da‘e of application in Franoe) May l6th. (Complete.) 


10,804. “Improvements in single-phase alternating current motors.” 
ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET. (Date applied for under Patents 
Act, 1901, September 15th, 1904, being date of application in Sweden.) May 
16th. (Complete.) 

10,815. Improvements in resistances for electric circuits." H. GIBSON, jun., 
aud W. Bickerton. May 16th. 

10,920. Improvements in alternating electric current generators.“ THE 
PT SH Тномвон HOUSTON Co., LTD. (The General Electric Co., United States.) 

ay 16th. 
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108821. "''Imp:ovements in electrio cirouit-breakers," Tux BRarrISH 
JL HOMBON: HOUSTON Co., Lrp. (The General Electric Co., United States.) May 


th. | : 
10,941. " An iron standard for fixi uard boards on electric railways.” 
G. T. Trinper and T, D. CRAMB, . May fich. ы 


10,400. " Improvements relating to the application of fire alarm apparatus in 


connection with central batte ephone systems." І. В. В d F.G. 
BeLL. May 17th. ы ph 5 | ee К 


10,483. “Improvements in and relating to electrical governors for the oon" ^ 


| Mey ao engines used for the generation of electricity.” H. E. Sarru- 


10,446. “Improvements in or connected with the trolley poles of electric 


‘tramcars.” J. S. DRousrIELD and C. J. J. HUNTLEY. May 18th. 
a OE LE ын baby rn шкен ишр 10 artillery sighting 
y instrument in which n ma uired.” G, A. 
Вұвтлгот. (T. Bonino, Italy.) May 18th. Ы : 4 2%, 
10,495. 


accumulators by automatic control.“ G. B. ELLIS » TAYLOR. y 


10,509, *'Improvements in ooin freed electricity meters." J. M. 'TocBTEL, 
May 19th. . | 


10,558. ''Improvements in eleotric aro lamps." W. 8. WEEDON. (Date 
applied for under Patents Act, 1901, May 20th, 1904, being date of application 
in United States.) Mayl9th. (Complete.) ч 

10,554. “I 9 in ко кап о 1 . pum s." 
Тык British Tuoxsox-Hovsrox Co, LTD. e General Electric Co., United 
States.) May 9th. ' \ { 

10,555, “Improvements in alternating electric current generators." THE 


British THomson-Hovston Co., LTD. e General Electrio Co., United 
States.) May 19th. i се ° f 


10,564. "Improved system of and apparatus for electric віх alling.“ W. 
JOHNSON, A. HOTTON aud W. J. BERRY, May 20th zd i 


10,678, "Improvements in electrical leakage indicators." K. EDGCUMBE. 
May 20th. 


} 
10,581. Automatio switch for electric railways.” V.J OKSCH, J. PETRIK and 
R. Burra. May 20th. (Complete.) А 


10,04. “Improvements in or in connection with electric bells.” T, B. 
Lowrance, J. К. RYDER and W, J, LOWRANCE, May 20th. 

10,599. ‘‘ Electro-magnetic ignition device for explosion engines." W. Roos. 
May 20th. (Complete.) i ER 

10,601. * Improvements in and connected with wireless telegraphy with 
earth currents.” L. ZEHNDER. May 20th. (Date applied for under Patents 
Act, 1901, May 20th, 1904, being date of application in rmany.) (Complete.) 

10,605, Fraud detector for electrio meters." W. W. FULLER. May 20th: 
(Date applied for under Patents Act, 1901, May 20th, 1904, being date of appli- 
cation in United States.) (Complete.) 

10,610. 
advertising signs.” L. K. Јов. May 90%. 


PUBLISHED: SPEOIFICATIONS. 


Copies of any of these Bpecifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
тве, 9d. (in stamps). 


- 1903. 


Beconpary BATTERIES. A. Muller. 278. January bth. 


RarLwav VEHICLES. Siemens Bros. & Co. (Siemens & Halske Actien Gesell- 
"schaft, Germany.) 718. January 12th. | 


ELECTRICITY МкАвсагхо. E. A. Carolan. (General Electric Co., U. g. A.) 1,067. 
January 16th. . 


Lirrs. E. Chandoir and F. G. K. Caston. 2,060, January 28th. 
"BwiTCHES AND CuT-ovTS. J. Hall 2,284, January 80th. 


ErLrcrRoLYsis.. Mechwart, Coltri et Cie. (Date applied for under Patents Act, 
1901, 1 Ist, 1902, being date of application in Italy.) 2,574. Feb- 
ruary 81st. | 


: BwrTCHES. A. Watson. 2,429. February and. 
“Lamps, С. W. Laybourne. 2,519. February 8rd. 
: CABLES. G. Е. Mansbridge. 2,968. February 7th. 


” ELECTRICITY MEasuRING. W. E. Groves. 8,572. February 16th. 
RAIL CLEANERS. A. Т. M. Mather. 8,700. February 17th. 


. ALTERNATING CURRENT " MacHiNES " О, S Bragstad and J. E. La Cour. (Date . 


applied for under Patents Act, 1901, April 29th, 1902, being 
tion in Norway.) 8,704. February 17th. 


Pornts rok OVERHEAD CoNprcTons, A. E, Burton and J. E. Leach. 8,709. 
February 17th. 


MAGNETIC CLUTCHES. E. R. Douglas. 8,737. February IJ tn. 

SWITCHES AND Сст-оств, H. P. Ball. 8,837. February 18th. 

Fuse AND TERMINAL Boxes., L. W. Crosta, 4,0:6. February 20th. 

THERMOSTATS. G, E. Wright and G. E. McNeill. 4,126. February 2184. 

ELECTRICITY Measurine. J. Ferguson and Kelvin and James White. 4,098. 
February 28th. 


.SwiTCHES AND Сит-оств. Mechwart, Coltri and Co, (Date applied for under 
Patents Act 1901, August 29th, 1902, being date of application in Italy). 4,727. 
February 28th. 


*CoxDviTS POR CABLES, O. Wilhelmi. 4,914. March 8rd. 

TrLEGRAPHS. C. Méray-Hoiváth, 4.972. March 3rd. 

Lamps. J. F. Н. Collett and A. Somervell. 4,978. March 8rd. 

DvwAMos, E. А. Carolan. (General Electric Co., U.S.A.) 5,291. March 6th. 
RaILWays ARD Tramways, E. B. Karslake. 5,918. March 14th. 

IGNITION APPARATUS FOR Motor Cars. W. W. G. Webb. 6,140. March 17th. 


STORAGE BATTERIES. W. Feune and W. P. Perry. 0,146. March 17th. 


RaILWATS ELECTRIC, E. A. Carolan, (General Electric Co., U.S.A.) 7,140. 
March 27th. 
SWITCHES AND CuT-ovTS. B. Whipp. 7,241, March 28th. 


TELEPHONE Bysri Ms: TELEGRAPHS, С. Turchi and E. Brune. 7,585. April lst. 
TROLLEYS FOR ELECTRIC TRA3XCARS. J. Aldworth. 7,625. April 2nd, 
TROLLEYS FoR ELECTRIC TRAMCAnS, S. Hindley. 7,689. April and. 
BECONDARY BATTERIES, E. C. Ekstromer and G. H. Lloyd. 7,778. April rd. 
TELEPHONE BysTEMS. T. Paul and J. L. McDougall. 7,789. April 3rd. 
ELECTRODES OF Авс Lamps. R. Hopfelt. 7,881. April 14th. 

Ispuction Motors, A. L. Cushman. 8,018, April 7th. 


te of applica- 


1904. 


MULTIPLEX TELEGRArHY. S. D. Field. 4,176. February 19th. 

ELECTRICAL MEASURING AND INDICATING INSIBUMENTS, G. K. В. Elphinstone. 
4,234. February 19th. x 

Evecinicity METERS. J. M. Tcurtel and the Tourtel Manufacturing Co., Ltd. 
4,376. February 22nd. 


“Improvements in the methods of charging sand diso g. 
and A. 


"Improvements in switching devices applicable to electric flash | 


CONTROLLING Інслиривсемсе Exactric Lamps. R. F. Ferguson. 4,900. Feb- 
ruary 22nd. . * A 
ELEcTRIC BwrrCcH. G. Smith. 4,687. February 24th. 
RuPrURING ELECTRIC CIncuIrs. P. H. Thomas. (Date claimed for patent 


under Patents Act, 1901, June 27th, 1908, being date of a lication in United 
States.) 4,688. February 25th, ^ — Е s | 


pii a EP Rae e er claimed for patent 
er Pa 0 une 27th, n te of application in United 
States.) 46684. February 25th. ТОРЕ " 


CONTROLLING ALTERNATING CURRENT ELECTRIC Мото. The British Thomson- 
тонов. Соз Ltd. (The General Electric Uo., United States.) 4,771. 


CONTROLLING ALTERNATING CURRENT Мотовв. The British Thomson-Houston 
Co., Ltd. (The General Electric Oo., United States.) 4,772. February 26th. 


ComTRoLLING ALTERNATING Соввкмт MOTORS. The British Thomson-Houston 
Co., Ltd. (The General Electric Co.; United States.) 4,778. February 26th. 


TROLLEY PoLxs FOR Cans ELECTRICALLY-PROPELLED ON THE OVERHEAD SYSTEM. 
W. H. Kilbourn and A. D. Flower. 4,814. February 27th, 


WiRELESS TELEGRAPHY, G. Marconi. (Date claimed for patent under Patents 
Act, 1901, October 18th, 1908, being date of application in United States.) 


4,869. February 27th. 
AUTOMATICALLY INTERRUPTING ELECTRIC CURRENT. Aktiebolaget Svenska 
patent under Patents Act, 1901, 


Elektriska Urfabriken. (Date claimed for 
March 8rd, 1908, being date of application in Sweden.) 4,958. February 29th. 
ELECTRICAL Rapiators. H. J. Dowsing. 5,118. March Ist. ` 


Dynamos AND ELECTRIC MOTORS PREVENTING OR LESSENING SPARKING AT THE 
Ввознев. W. Armistead. 5,146. March 204. - : 
ELECTRIC FUSES AND Fusz Boxes. J. L. Davies, 5,998. March 8rd. 
Exxcrrostatic WATTMETERS OR WaTT-HoUR METERS, E. Wilson. 5,582, 
March 7th. 
ANNUNCIATORS FOR ELECTRIC BELLS AN i . Henning. .5, 
о ова. D THE LIKE. Н enning. .5,668. 


ELECTRICAL REGULATING Devices APPLICABLE TO CLocks. F. W. Howorth. 
(Action Gesellschaft “ Magneta” Electrische Uhren ohne Batterie und 
ohne Contacte, Switzerland.) 5,781. March 8th. | 


ELECTRIC INSULATING Compositions. The British Thomson-Houston Co., Ltd. 
(The General Electrio Co., United Btetes.) 6,102. March 16th. 


ELECTRICAL CANDLE FITTINGS. O. P. Banks. 6,425. March 16th. 
ELASTIC INsULATING CLUTCHES FOR ELkcTRIC Dynamos AMD Мотовв. H. H. 
Lake. (L. Risso, Italy.) 0,429. March 16th. 


ELxornic Змттснев. The London Electric Supply Corporation, Ltd., and G. W. 
Partridge. 6,488. March 16th. als a | 


SADDLE For CARRYING ELECTRIC CABLES. R. C. Sharp. 6.585. March 18th. 
MANUFACTURE OF CEMENT FOR USE IN ELECTRIC LAMPS AND FOR OTHER g. 60004. 


Cleminson Electric Lamp Attachment, Ltd., and W. King. 
March 18th. 


Drum Supports ror ELECTRIC LAMP AND OTHER Wires. G. Ackermann and 
Engisch. (Date claimed for patent under Patents Act, 1901, March 98th, 
1908, being date of application in Switzerland.) 6,612. March 18th. 


SPaRKING PLUGS AND THE LIKE. H. Smith and E. W. Lewis. 6,682. March 19th, 


ELECTRIC SwircHks. H. J. Gore. 6,718. March 19th. 

ELECTRICAL SWITCHING APPARATUS. J. R. Dick. 6,857. March 3186. 

MERCURY ELECTRIC CURRENT IwTEBRUPTERS, H. I. W. Schwedler. 13,379. 
June 18th. | 

Evectaic Castes, C. J. Beaver and E. A. Claremont. 13,993. June 19th. 

CONTROL oF Continuous CURRENT ELECTRIC Motors yor USE IN ELECTRIC 


TRacTION. A. Mégzroz. (Date claimed for patent under Patents Act, 1901, 
June 4th, 1908, being date of application in Switzerland). 19,648. June 8rd, 


GENERATING ELECTRICITY BY THE Use or Moist CHEMICALS WHICH ARE 
MECHANICALLY PRESSED UPON Zinc. Н. Nehmer. 4.612, February 28rd. 


TRANSMITTERS FOR WIRELESS TITLZONA PHY. Marconi’s Wireless Telegraph Co., 
Ltd., and A. Gray. 6.113. March 18%. 

SWITCHES For Іамітімо Circuits oF MULTIPLE CYLINDER EXPLOSION MOTORS. 
E. Talbot and D. Mondey. 5,147. March 2nd. 


Contact Devices SUCH as RESONANCE RELAYS FOR TELEPHONE SYSTEMS. 
P. C. Pedersen, 5,808. March 3rd. 


Base ок WALL BLock то FACILITATE THE ERECTION OF ELECTRIC LIGHT 
FIXTURES AND PROVIDE BETTER INSULATION AT THEIR Bases. J. W. 
Ewart. 5,061. March 8th. б | 


SAFETY Devices ror ELECTRIC RAILWATS. G. Gibbs. 8,444. April 12th. 
ELECTRICALLY PROPELLED VEHICLES. La 80сіб:ё Anonyme L'Electrique. 


(Date claimed for patent under Patents Act, 1901, January 144}, 1904, 
being date application in France,) 8,986. April 19th. 

ALTERNATING CURRENT METERS or FERRARI'S Principe. E. Morok. 9,80. 
April 22nd. : 
ELEcTRiC BuRoLAR anp Fink ALarus. Н. Birbeck. (B. Schwartschild, W. 8. 

Dodd and J. C. Jobnson, United States.) 9,810. April 29nd. 
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Driving MECHANISM ков ELECTRICALLY “PROPELLED VEHICLES, C. де Kandó. 
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Sarety Device ror ELECTRIC Lirts, W.Sprowson. 9,954. April 80th. 

HEATING Ligvips By MEANS or ELECTRICAL Current. E. R. Waterman 
10,189. Мау гта, 


TIME SWITCHES FOR CONTROLLING RAILWAY BARRIERS AND THE LIKE, Е. 
Neugebauer. 10,391. May 6th. 
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LIKE. Н. W. Nichols. 10,623. May 9th. 


SPARKING OR IGNITING DEVICES FOR COMBUSTION ENGIXES, W. P. Thompson. 
(A. C. Stewart, United States.) 10,811. May 10th. 


TELEPHONE AND TELEGRAPH Зүѕтимз, G. Ritter. 12,187. May 28th. 
SPEED CONTROL оғ HiGH-PrEssuRE ELECTRIC Motors, A. J. Boult (C. de 
Kandó. Hungary.) 12,882. May 3184. : 


PRODUCING REACTIONS IM GASES BY MEAxSs or ELECTRICITY, J. Y. Johnson, 
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Electric Manufacturing Co., U.S.) 7,821. April 5th. 

Twin SOCKETS FoR ELECTRIC Lames. W. Fairweather. (The Benjamin Electric 
Manufacturing Co., U.S.) 7,25. April 5th. 

Pnopvcio METAL Marricrs FoR MARINO ELECTBROTYPE PRINTING PLATES. 
E. Albert. 8,117. April 8th. 
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No. 1,437. 


MUNICIPAL ELECTRICAL TRADING. 


* A DEFEAT which, if not reversed by the House of Lords, 
will be more ruinous in its effect оп the electrical contract- 
ing trade than any war or other extraneous cause can 


ever be." 


So says the editor of the Electrical Contractor, in referring 
to the passing of the Electrical Clau zes of the L. O. O. 
(General Powers) Bill through the Committee stage of the 


House of Commons. 

And what are these clauses? They read as follows :— 

“To empower the Conncils of the Motrop»litan Boroughs being 
authorised to supply and supplying electricity to provide, sell, let 
for hire, fiz, set up, alter, repair and remove wires, lamps, motors, 
meters aud all manner of electrical machinery and apparatus, and 
to expend money upon the wiring and fitting and supplying with 
wires, fittings, machinery and apparatas the premises of any of their 
consumera, or prospective consamers, of electrical energy, and to 
enter into and carry into effect agreements and arrangements with 
respect thereto, and to make sach charges therefor, whether 


directly or otherwise, as they may think fit." 

* To empower the Councils of the Metropolitan Boroughs, or any 
of them, to borrow in the same manner, and subject to the samo 
conditions as if such expenditure were for the purposes of the 
Electric Lighting Acts, 1882 and 1888, as amended by any subse- 
quent Act, and upon such terms and conditions a3 to repayment 
and otherwise as may be specified in the Bill such sums of money 

as may be required by sach Oouncils for the purposes hereinbefore 


manti e.“ 

There appears to have been a sort of half-hearted opposition 
to the Bill on the part of electrical contractors, who will have 
only themselves to blame when they.find, later on, that, 
owing to rate-aided competition, they have to “shut 
up shop." It is all very well for the Committee to add в 
clause to the effect that any loss incurred in connection 
with the work shall not fall on the ratepayers; but someone 
must bear the loss, and in the long run it is the ratepayer. 

It is monstrous that a business firm should be called upon 
to bear part of the cost of what is really a competing 
business. | 

We have received а good many letters from Lordon con- 
tractors, expressing in the strongest terms their opposition 
to the Council's proposal, Bat why did not the contractors 
support the Electrica! Contractors’ Association in opposing 
the clauses when they had an opportunity of doing so? 
Surely they have had many object lessons as to the dis- 
astrous results which are likely to follow such apathy. 

The Woolwich Bill went through practically unopposed, 
and it was the precedent of Woolwich which, coupled with 
the feeble opposition of electrical contractors, was the deter- 
mining factor in the clauses going through the Committee 
stage. 

And what has happened at Woolwich? Before the Wool- 
wich authorities undertook electrical wiring, there were two 
electrical contracting firms there. Where are they now? 
As contractors they have both disappeared, crushed out of 
existence by municipal competition; by the competition of 
a municipality which they, as ratepayers, did their share to 


support. 
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One of the late principals is, we now learn, working as a 
journeyman employed by the Corporation in wiring one of 
its buildings. 

This, then, is the prospect which opens up in every 
metropolitan borough, once this Bill becomes law. 

Aud to think that a little, а very little, more activity on 


the part of electrical contractors could have easily prevented . 


the second reading, which was carried by a majority of six 
only ! 

Now, how will the general public benefit by this proposed 
municipal competition? Unless they get their wiring, 
fittings, motors, &c., cheaper, it is difficult to see where the 
general public oome in. And if the councils carry out work 
at cheaper rates than contractors are prepared to do it for, 
they certainly cannot make it pay. The profit on electric 
wiring, owing to the keenness of competition, is cut во fine 
that it is only by keeping the fixed charges down to the 


irreducible minimum and the turnover up to the maximum, 


that most contractors manage to exist at all. How, then, can 
а municipality, with its costly administration, expect to make 
it pay? By exoluding rents, rates, taxes and establishment 
charges generally, a paper profit may be shown, but the 
contractor who lives on this kind of profit soon finds him- 
self in the Bankruptcy Court. | 
No matter how we look at it, we can see nothing 
to justify municipal competition with the private 
enterprise of the ratepayers. If the municipality 
make a profit on trading, then that profit ought, by 
rights, to have gone to a rate-paying trader; if, on the 


other hand, it make а loss, which is more probable, the rate- 


payers who bear this loss, are helping to crush out of existence 
some fellow-tradesman, who, perforce, is assisting in his 
own ruin. 

There appears to be an extraordinary idea current, even 
among men who are supposed to be well informed, that so 

»ng as а municipality makee no profit on trading, no harm 
is done. Thus, in the Times for May 26tb, we read that the 
manufacturers of gas fittings in Birmingham, who are large 
ratepayers, have for some time complained of the unfair com- 
petition of the Corporation in dealing with gas fittings. 
Mr. Chamberlain was the mayor of Birmingham when 
the gas undertaking was purchased, so a manufacturer 
recently wrote to him pointing out the injustice complained 
of. Mr. Chamberlain replied that at the time the business 
was purchased by the Corporation, the gas company we-e 
doing а certain amount of trade in connection with their own 
fittings, and this was continued by the Corporation with the 
rest of the business, but there was no intention of enlarging 
it, or of carrying it on with any view to profit." 

Well, if Mr. Chamberlain cannot see the injustice of a 
corporation competing at a loss with ite own ratepayers, 
who have to bear the loss, when they themselves might have 
made a profit, it is little wonder that he is so ill-informed on 
the larger issues which are disturbing the country. 

And, reverting to the L.C.C. proposals, let it be remem- 
bered that this is as much а manufacturer's as a contractor’s 
question. 

The proposals are to deal not only with wiring matters, 
but with the supply of fittings and motors. True, they do 
not propose to manufacture, but what does it mean? A 
contract will be given to a company for the supply of motors 
for a year; and then, as the representative of a leading 


motor-manufacturing company informed us a few days ago, 
“all the rest of us may as well close our offices, and take a 
long holiday." 

It should not be left, then, to the Electrical Contractors’ 
Association alone to fight this battle; the manufacturers 
who really depend on the contractors for orders, must help, 
as must also the contractors outside the Association. 

It ig песєв:агу, says the Electrical Contractor, that £1,000 
should be guaranteed, and as there are between 400 and 500 
electrical contractors in London alone, in addition to manu- 
facturers, this is not a large sum. And let those manu- 
facturers and contractors in the provinces remember that if 
the L.O.C. win this fight, their turn will come. 


тоне ALTHOUGH the Workmen's Com- 
e Workmen's ; А 

pensation cases which have recently 
ашап Aen been considered in the Court of Appeal 
do not specially affect the electrical world as apart from 
other industries, nevertheless there are one or two pointe 
decided which should be noted by aH employers who 
may be held liable to pay compensation under the 
Act. First and foremost comes the question, Who is a 
workman within the meaning of the Act? This is 
a question of such great importance that one would have 
thought that it was fully answered already in the course of 
numerous reported decisions, but two recent cases seem to 
show that the term is not yet defined with sufficient accu- 
racy. In the first of these the facts were, shortly, that a 
man who owned a small surface mine took two other men 
into partnership with him. Each partner received a share 
in the profits of the undertaking; but, in addition to this, 
while actually engaged in manual labour at the mine he 
received weekly wages. One of the partners met with an · 
accident which caused his death. His widow sought com- 
pensation under the Act from the surviving partnere, on the 
ground that her hnsband had been injured in the course of 
his employment. The Court of Appeal very properly 
rejected this contention, holding that it was impossible for 
a man to be his own employer. Їп another case a claim for 
compensation was made on behalf of the widow of a colliery 
manager. It will be recollected that the Act applies to 
employment in certain industries, whether by manual labour 
or otherwise. It was argued (in effect) that the words “ ог 
otherwise” operated to extend the definition of the term 
workman to all the persons so employed. In the case in 
question, it was shown that the colliery manager received а 
salary of £400 a year and a house, and that he did no 
manual labour of any kind. The County Court judge held 
that the manager was not a workman within the meaning 
of the Act, and the Court of Appeal supported this decision, 
holding, further, that the question was really one of fact for 
the County Court judge. Further, the Master of the Rolls 
said that the whole tenour of the Act was against the con- 
tention that its provisions were applicable to anyone but a 
workman in the common acceptance of that term. One 
other case merits attention. The Act applies to (in effect) 
employment on, in, or about, a building which exceeds 30 ft. 
in height. The Court of Appeal puts а very wide interpre- 
tation on this provision. In one of the recent cases it was 
ghown that & workman was employed in the ereotion of an 
addition to a generating station. The addition did not 
exceed 30 ft. in height, but it was argued that inasmuch as 
it was to be attached to a building which did exceed that 
height, the employment came within the Act. This argu- 
ment was allowed to prevail. It is obvious from this, that 
if the Legislature ever intended to differentiate between а 
high building and a low building on the ground that em- 
ployment in a high building is more dangerous than employ- 
ment in a low building, this intention is negatived when the 
Court rules that the mere physical attachment of a low 
building to a high is sufficient to make em loyment on the 
former employment within the meaning of the Act. 
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A NOVEL TYPE OF DYNAMO, 


[By oun Banim CoBREsPompumr.] 


А NOVEL type of direct-current dynamo, which is especially 
suitable for the lighting of railway trains, giving, as it does, 
a current of constant intensity without the aid of any 
auxiliary apparatus, has been designed by Dr. E. Rosenberg, 


and is being brought out by the Allgemeine Elektricitäts- 
Gesellschaft. 


The transverse field at right angles to the primary field, 


which occurs in every ordinary dynamo, gives rise to incon- 
wenient deformation of the main field, the effeots of which 


Fic. 9. Fic. 4. 


n Yii 


Ес. 5. Fic. 6. 


have to be counteracted by various means. Now, however, 
this transverse field has been turned to practical use by the 
inventor. ! 

In figs. 1 and 2 is represented а somewhat unusual ty 
of two-pole dynamo, the parts of which, apart from the 
dimensions, are identical with those of an ordinary machine, 
while а second pair of brushes, в B, has been added. The 


brushes b b, corresponding to those of an ordinary dynamo, 
have, however, been short-circuited. | 
As regards the magnetic conditions of this machine, its 
original field, tbe flux of which, for example, leaves the lower 
pole and travels upwards through the armature towards the 
upper poles, may be very small in the event of the machine 
running at full speed. It suffices to induce a small E. M. F. 
in the armature to drive through Ше latter the normal 
current or part of the same, while the brushes are short-cir- 
cuited. This original field is represented by o 1 in figs. 3 and 4. 
In figs. 1 and 2 the polarity of the pole-shoes due to the 
original field is denoted by n n, s s. The armature current 
wil produce a transverse field of much greater intensity 
than the primary field, and displaced 90? in the direction of 
rotation ; its axis of symmetry is horizontal. Now, it is 
well known that the armature reaction will always weaken 
the field in the leading edge of the pole-shoes, while rein- 
forcing it in the trailing edge. If the armature be rotated 
to the right (fig. 1), there is, therefore, always superposed 
a north pole upon the left-hand half of the upper pole-shoe, 
and a south pole upon the right-hand half, and similarly in 
the case of the lower pole-shoe. The polarities due to the 
primary field will be combined with those of the transverse 
secondary field, to = ri ше бед. | 
This superposition of fields of ter intensity upon the 
original field has been 5 the diagram o fig. 8, 
where the secondary field o л is in advance of the primary 
field o 1 by 90? in the case of a right-hand rotation, and 
vice versa in the case of an opposite rotation (figs. 2 and 
4). The brushes вв in the vertical axis are influenced only 
by the horizontal field o rr, and as this field becomes 
reversed with opposite rotation, the brushes BB will yield 
current of constant direction. cd | 
Now let these main brushes be connected with any 
external resistance. The armature current derived from 
them will obviously generate a field transversal with 
regard to the acting field, and in advance by 90° 
in the direction of rotation (o 111 in figs. 5 and 6). This 
tertiary field is thus displaced with respect to the secondary 
field by 90°, and with respect to the primary field by 180°, 
in either direction of rotation. If the current derived from 
the main brushes be greater than the auxiliary current flowing 
between the short-circuited brushes, o 111 vill be grester 
than оп in the diagrams of ampere-turns. In order to 
alow the above armature current to develop perfectly, а 
further number of ampere-turns should be arranged on the 
magnet system, as греше by the line 1 1’ (figs. 5 and 
6), accurately counterbalancing the back turns of the arma- 
ture. If the machine were to be designed for ordinary 
purposes, the number of ampere-turns 1 1' would be reduced 
by an additional main current winding, во as to compensate 
for the armature reaction at any load. With such machines, 
however, as are intended for working in parallel with accu- 
mulators, and especially in the case of train-lighting 
dynamos, which are driven from the axle, a quite different 
practice should be adopted. The primary exciter coils, 
which, for example, are connected to the accumulators, will 
have to be calculated so that the number of ampere-turns 
o І is present from the very outset, This fact is of the 
greatest importance. It should be mentioned that, with 
medium speeds, the number of ampere-turns required for 
generating the primary field is about 10 per cent. of that 
necessary for the armature compensation. The exciter coil 


thus receives a number of ampere-turns only greater by 10 per 


cent. than the number required for the compensation of tbe 
normal effective current, while the current flowing between the 
short-circuited brushes is about 40 per cent. of the normal 
effective current. Any increase in the latter weakens the 
primary field, and accordingly weakens the magnetising 
current between the auxiliary brushes. Though the speed 
may increase up to double or a higher multiple of the average 
speed, the effective current in the armature will obviously 
never increase more than 10 per cent. beyond its actual value. 


- In fact, on reaching this value, the armature ampere-turns 


would be perfectly equivalent to the primary ampere-turns, во 
as to leave no primary field. Even with infinite speed, this 
value cannot be exceeded, as shown above. If, on the other 
hand, the speed falls below the average—e.g., by 70 per cent.— 
the effective current will tend to decrease. If, however, a de- 
crease of only 10 per cent. has taken place in the latter, the 
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primary ampere-turns will have an excess twice as great as 
before, and will generate & primary field twice greater, 
and this in turn produces, in spite of the lower speed, а 
current about 40 per cent. stronger between the auxiliary 
brushes, so that the increase of the secondary field is prac- 
tically inversely proportional to the speed. 

The ampere-meter or voltmeter of a dynamo of this type, 
which has been connected to a resistance, and the speed 


== 
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Reva. per minute, 


Fio. 7. 


of which is regulated from the maximum down to the 
smallest value, will remain nearly immovable, especially in 
the event of the machine working at relatively small voltage. 
The machine acoordingly regulates itself to a practically 
constant current strength. If the external circuit contains в 
coustant resistance, a pressure of nearly constant value will 
be obtained from a given minimum speed, while, in the 
event of a storage battery being inserted in the external 
circnit, the pressure will depend on the number of cells and 
the state of charge of the battery. The dynamo voltage 
adapts iteelf to the voltage in the mains. 

In fig. 7 is represented the relation between the current and 
the speed when working in parallel with a battery, the system 
of curves representing the current generated with different 
excitations and varying speed. It will beseen that from 800 
r.p.m. to infinite speed, the current is practically constant. 
If, on the otber hand, the exciting current be altered by means 
of the shunt regulator, the minimum speed at which con- 


Current. 


Speed. 
Fia. 8. 


stancy is obtained, will be only slightly higher than in the 
former case. In fig. 8 is shown the relation between the 
current flowing between the short-circuited auxiliary brushes 
and the number of revolutions per minute with constant 
pressure, The auxiliary current curve is seen to approximate 
to a rectangular hyperbola. 

The curves representing the current and pressure when 
working on constent external resistance (fig. 9) obviously 
pass through the origin, and are of similar shape to tho 


curves of fig. 7. 


The machine characterised: by the curves in figs. 7 to 9 


is intended for a railway running under peculiar conditions, 


such that only very low and very high speeds have to be taken 
into account. But if the machine is used with the same 
arrangement, but without accumulators, and with constant 
speed but variable external resistance, it& behaviour will be 
as follows :—The current given by the armature will, inde- 
pendently of the magnitude of the external resistance, 
assume so high a value as to nearly counterbalance the 
ampere-turns of the primary field. If the latter be excited 
at a constant value, and the external resistance be augmented, 
the effective current will decrease only very little, while the 
pressure rises nearly in proportion to the external resistance. 
Let the point m in fig. 10 represent the normal load. It will 
be seen that even on short-circuiting the machine (zero 
voltage) and maintaining the separate excitation constant, 
the current increases only slightly, while, on the other hand, 
а decrease in the external current corresponds with a con- 
siderable increase in the voltage. If the external circuit be 


broken entirely, the voltage will be a. high multiple of the 
normal value, while the current between the auxiliary 
brushes increases accordingly. This machine, therefore, 
need not be protected against short-circuita, but rather 


Amperes and volts. 
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Fig. 9. 


against the interruption of the external circuit, and for this 
purpose a lead fuse is inserted between the auxiliary brushes. 
In order that the exciting current might be altered simul- 
taneously with any variation of the external resistance, series 
windings connected in the same sense as the shunt windings 
could be used. It is evident that this machine is highly 


Volts. 
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guitable for train lighting purposes, performing with absolute 
certainty the same duties for which otherwise auxiliary 
apparatus of different reliability would be required. 

In a lecture recently delivered before the German Society 
of Electrical Eagineers, the inventor showed that in case 
such а machine is mainly intended for operation with higher 
speeds, the losses due to the auxiliary current need hardly be 
taken into account in calculating the armature. The effec- 
tive value of the resulting current is found (exactly as in 
the case of a combination of two alternating currents show- 
ing a displacement in phase by 90°) as the diagonal of the 
corresponding rectangle. If operation at lower speeds occur 
for some length of time, the copper cross-sections in the 
armature should be given correspondingly greater dimensions. 


Fra. 11. 


The arrangement of the magnet system results in a great 
saving, and the poles and yoke of the magnet may have 
remarkably small cross-sections. 

As regards commutation, the auxiliary brushes (b bin 
fips. 1 and 2) work under considerably more advan- 
tageous conditione than those of a normal machine. 
In fact, the auxiliary current being only a fraction 
of the normal current, the reactance voltage is only 
a fraction of the normal voltage. As tbe angular 
speed is diminished, the intensity of the auxiliary current 
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increases approximately in proportion to the decrease in speed 
(fig. Я). the product of the two, on which the reactance vol- 
tege depends, will be nearly constant, and the brushes will be 
free from sparking. 


As regards the main brushes, these are placed just in the 


centre of the pole shoe, which would be very objectionable 


"^ Fia. 12. 


in the case of a normal machine; with regard to the main 
flux of the secondary field, the brushes are placed on the 
neutral line, while the primary field is just strong enough to 
give rise, in the armature coil short-circuited through 5 5, to 
а current of determined magnitude. The brushes, B B 


Fie. 14. 


(figs. 1 and 2), are placed in a field which is favourable for 
commutation., The poles, s s, and n л, of the primary field 
are just 90° behind the poles, s s and N х, во as to be com- 
mutation poles. These commutation poles are, however, not 


22 
277 


other hand, the friction losses on the commutator are greater, 
while the losses in the magnet coils are smaller than in a 
normal shunt machine, and considerably smaller than in а 
compound machine such as would be used for the light- 
ing of trains. The total efficiency is therefore quite 
as good as that of an ordinary machine, and practic- 


amm s 
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Fia. 13. 


all constant between wide limite. The efficiency is 
obviously far greater than in such systems as obtain 
regulation by a destruction of mechanical energy, e.g., by the 
slipping of a belt. 

Fig. 11 shows a machine (with cover removed) which has 
been constructed on the above lines and supplied to the 
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Fic. 15. 


Royal Baverian State Railways. In fig. 12 is seen a some- 
what similar two-pole machine with the brackets, by means 
of which it is fitted to the truck of a railway car and with 
the brush cover in position. 


Fic. 16.—8zcrions THROUGH ROSENBERG Four-Potz Tram Ілентіне Dynamo. 


indispensable, and in several machines a slot has been 
arranged in the middle of the pole to give a neutral line. 
The brushes work without any sparking at any speed 
and in either direction of rotation, and both the main and 
the auxiliary brushes work exactly in the same manner. 

The OR losses іп the armature, as well as the iron losses, 
are no higher than in a normal machine On the 


In figs. 14 and 15 is seen a six-pole machine constructed 
to the order of the Royal Prussian Railway Department for 
& mean pressure of 77 volts and s current of 200 amperes at 
165 to 530 r.p.m. ; this machine, which is intended for the 
lighting of a whole train, is located directly on one axle 
of the van. In fig. 18 is represented a shunt regulator, as 
used for this type of machine by the Allgemeine Elektrizitats 
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Gesellschaft. This contains а number of iron-wire 
resistances, all or рагі of which are oonnected in 
parallel, according to the position of the regulater, and 
which serve a double purpose—on one hand they keep the 
exciter current constant, independently of the state of dais 
of the accumulators; on the other hand, they form a safety 
device providing against excessive voltage. 

Apert from its use.in connection with the lighting of 
trains, the new machine can obviously be used also for any 
similar duty, e. g., for operation by water or wind-mills, while, 
on the other hand, it will prove an excellent generating 
machine for constant current series circuits, 


REVIEWS. 


Electricity Control. By LEONARD ANDREWS. London: 
Charles Griffin & Co. 1904. Price 128. 6d. net. 


The author need not have apologised for adding this book 
to the library of electrical engineering, because no one had 
previously dealt exclusivel 
system which may be called the “ nerve centre.” A book by such 
a specialist and careful observer as the author is well worth 

ing, and the fact that he, іп explaining the causes of 
failure, has referred to much apparatus which is now out of 
date, is quite excusable, for one always learns moet from the 
failures, The illustrations number over 200, and they are 
exceedingly well chosen and, in the case of the line drawings 
especially, well executed. 

Under the heading of connectors, the split cable socket, 
which is bored with a parallel hole of slightly smaller 
diameter than that of the turned pin, to which it is gripped, 


is illustrated. The design of laminated contacta for switches 


is gone into with considerable detail, as well ав the ingulation 
of contacta. 

‘Referring to circuit-breakers, the system in the United 
States of defining a switch as a device corresponding to а 
plug for directing the flow of current is mentioned. A 
* gwitch" under this phraseology is never used to interrupt 
the circuit when it is carrying a heavy current, circuit- 
breakers operated automatically or by hand being used 
instead. In connection with the magnetic blow-out circuit- 
breakers, Prof. Bertram Hopkinson’s experiments are 
referred to, in which he found that under some oonditions 
the magnetic blow-out was liable to cause excessive rises of 


геввоге. 

: The Schuckert horn break switch is illustrated, in which 
curved metal horns, each consisting of two pieces of 1 in. 
rod, project vertically upwards from wedge-shaped plungers 
which fit between the horns. In switching off, & main con- 
necting blade is first withdrawn and then the wedge-shaped 
plunger. On the latter being removed an arc is started 
between the lower extremities of the horns, which runs 
rapidly upwards, increasing in length until it reaches the 
distance at which the pressure is incapable of maintaining 
the arc. The upward movement is hot only due to the 
upward draught of air resulting from rise of temperature, 
as is commonly supposed, but is largely due to magnetic 
repulsion, and this the author has confirmed by some 
interesting experiments detailed in the book. 

Some amount of space is rightly occupied with oil break 
8witches, and the modern American types of large power 
three-phase circuit-breaker, both pneumatically and elec- 
trically controlled, are described. Naturally, the author goes 
into great detail in connection with his pet subject of dis- 
criminating cul-outs. Whatever engineers may think of 
the merits of these, they cannot fail to be interested in the 
descriptions of the various devices. 

The book concludes with an excellently written chapter 
headed Long-Distance Transmission, under which are 
discussed various forms of lightning arresters and choke voila, 
the Cowan-Still regulating transformer and insulators, 
leading-in wires, cable charging devices, &о,. 

No central station engineer can afford to be without this 
book, and а copy ought to be found in every manu- 
facturing works’ library. 


with that part of an electrical 


uncle of our coachman has pens, ink and 


Notes on the Construction of Cranes and other Lifting 
. Machinery. By E. C. R. Marks. Manchester: Technical 
Publishing Co. Price 3s. 6d. net. 


Literature relating to crane work is in this country some- 
what scanty, so that this work, though unpretentious, ig 
welcome. | 

The author does not go deeply into either the science or 
the practice of his subject, but rather restricts himself to a 
general survey which, considering that the work is small and 
covers the whole range from hand pulley blocks to 150-ton 
electric cranes, is ав much as could very well be accomplished. 

Hand pulley blocks and crabs are first treated, the 
calculation of purchase of rope, ratios of gear and various 
mechanical dimensions being dealt with. The various t 
of jib cranes follow, examples of stress diagrams for the jibe, 
&c., being given. Overhead cranes for hand, rope and 
electric driving are illustrated and described. Hoists both 
for goods and for passengers receive attention, and there is a 
chapter on hydraulic jacks and another on chains and ropes. 

In Part 2 considerable space is devoted to the description 
of a number of patented inventions relating to lifting 
machinery. 

Part 3 consista of examples of present practice by leading 
makers, and includes steam titans, shear legs, electric and 
hydraulic cranes, transporters, lifts and pneumatic hoists, 


La Bobine d' Induction. By Н. ARMAGNAT, Ohef du Bureau 
des Mesures Electriques des Ateliers Carpentier. Paris: 
Gauthier-Villars. Price 5 fr. 


This French book on the induction coil is deserving of an 
English translation, to bring its, contents within the reach of 
those whose studies in the language never progressed beyond 
the school primer stage, which tells us, inier alia, that the 
per,” but fails 
to embrace such technical expressions as the gquare root of 
the mean square, or the number of ampere-turns in a оой of 
wire. 

Some few years ago the induction coil was regarded more 
or less as a scientific toy, useful for purposes of experiment 
and demonstration in the lecture room, but having no place 
in the commercial development of electrical engineering. 
With the advent of X-rays, wireless telegraphy, electrical 
ignition for petrol motor-cars, &c., however, it leapt into 
prominence ав а very neceseary and important коа, and 
the need for special considerations in the design of such coila 
to meet the requirements of individual cases at once became 
apparent. The above work, embracing as it does the 
history, theory, principles of construction, and practical 
applications of the induction coil, comes therefore at an 
opportune time. 

Two features of the book which call for special mention, 
and which might be adopted with advantage by other 
technical writers are, first, the table of symbols, or notation 
employed throughout the book, which saves the reader much 
of that annoying back reference in reasoning out formulz or 
calculations ; and, secondly, the assembling of all references to 
contemporary literature in the form of a final chapter or 
appendix, with numerical index, the various references in the 
context being made by means of bracketéd numbers. The 
latter feature renders the book more valuable as a work of 
reference, especially in the historical section. | 

The introduction, comprising as it does a simple description 
of elementary principles, is naturally brief, and is followed: 
by Chapter II., in which the history of the induction coil 
is very fully dealt with. 

Theory, as is only to be expected, takes up a considerable 
amount of space, some 60 pages, and is divided between two 
chapters, according to whether the coil is furnished with an 
interrupter of the mechanical, or the electrolytic type, the results 
in either case being widely different, owing to the varying 
speeds of interruption, and the phenomena which accompany 
the action of each type. The matter is treated very fully, 
and the accompanying curves are well chosen for the purpose 
of illustrating the various points put forward їп the 


. context. 


Chapter V. deals with the Secondary Current, one of ita 
most interesting features being в detailed account of the 


Vol. 56. No. 1,437, Jumm 9, 1906.] 


THE ELECTRICAL REVIEW. 


927 


production and behaviour of sparks, which is very clearly 
expressed in diagram form. 

Chapter VI. on the Power, Ontput, and Efficiency of 
Induction Coils, is also clearly rendered, and includes some 
useful notes as to the why and wherefore of adopting certain 
definite types of measuring instrument in making the re- 

uired tests. There is also some valuable information in 
this section on the detection of various faults in coils, 

Chapter VII., on Construction, is essentially practical, 
and profusely illustrated, as is alzo Chapter VIII., on Inter- 
rupters, which comprises a very full description of practically 
all types, from the simple vibrating spring make and break, 
to the latest developments of the Wehnelt and Caldwell types 
of electrolytic interrupter. | 

Chapter IX. is comparatively short, and embraces а 
description of one or two special forms of coil construction 
—е.7., the Tesla transformer. 

Chapter X. comprises a brief account of each of the 
various applications of the induction coil in practice, in- 
cluding а very clear and well-illustrated description of the 
principles of electrical ignition for internal combustion 
engines, a feature which will appeal to the automobilist. 

The printing and illustrations generally redound to the 
credit of the publishers, whilst the book is bound in that 
convénient flexible cover p:culiar to French technical pro- 
ductions, but well worthy of imitation in British books of a 
similar character. | 


Electrice Lighting: A Practical Exposition of the Art. 
Vol. I.—The Generating Plant. By Francis B. 
Crocker. London: E. & Е. N. Spon. 1904. Price 
12s. 6d. net. 


Prof. Crocker has accomplished the always difficult task 
of bringing a text-book up to date, in a most successful 
manner. The rapid advance which is still being made in 
electrical engineering, particularly in the design of large 
central stations, the application of the steam turbine and 
gas engine, and the development of electro-chemistry and 
electro-metallurgy on a commercial scale, together with the 
great growth of traction systems, renders the re-issue of a 
text-book originally published nine years ago a more than 
ordinarily heavy undertaking. As a general elementary 
survey of modern generating plants, the book under review 
is concise ‘and comprehensive. Prof. Crocker classifies the 
principal systems now in use, stating the conditions which 
govern the selection between them. He then deals with the 
most suitable position and general arrangement of the 
station, and gives certain information concerning the 
buildings required. A discussion of the possible sources of 
energy i8 followed by chapters on the steam engine and 
boiler, these being dealt with rather fully, more particularly 
ag concerning electricity supply. Following on this, the gas 
and oil engine is treated, together with liquid and gaseous 
fuels, and the application and possibilities of wind ard water 
are discussed. We then have a link between the mecbanical 
and electrical portions of the book in the shape of a chapter 
on ‘Mechanical Connections Between Engines and 
Dynamos,” aftes which there is а sequence of chapters on 
dynamo-electric machiner, their underlying principles, 
construction, application to electric lighting, ard practical 
management. The chapter under this last head is to ke 
particularly recommended. After a discussion of secondary 
cells and systems cf storage, switchgear is dealt witb, and 
typical switchboards illustrated. Electrical mcasurements 
and measuring instruments are then briefly outlined, and the 
book closes with a chapter on lightning arrestere, pre- 
sumably because, in a country where overhead transmission 
is so prevalent, these are the last pieces of apparatus in the 
neighbourhood of the current as it passes to the distributing 
system, described by Prof. Crocker in a second volume, 
which, we understand, is now in the Press. 

To deal with such a huge programme in a book of 480 
pages in more than a general manner is, of courte, impos- 
sible ; but the common-sense method of treatment, being in 
effect a tour through the station in the path of the energy 
from the coal-heap, or weir, to the bus-bars, and the refer- 
ences to more specialised works, with which the book 
abounde, help the student to a well-balanced knowledge of 
his subject. Certain details appear, however, to us to be 
blemishes in an otherwise excellent book. For example, on 


— 


page 84 of the copy before us, there is a quarter-page blank, 


due possibly to a slip on the part of the publisher, which 


creates a regrettable hiatus in the treatment of possible 
sources of electrical energy.” In discussing buildings for 
electric light plants more attention might have been 
drawn to the importance of fireproof buildings, of whatever 
size and purpose. The “ Standard Electric Light Station,” 
illustrated on page 62, shows a wood roof, a wooden floor, a 
wooden basement floor laid on coal-tar concrete, and a 
wooden tem end. The statement that “corrugated . 
iron is unsatisfactory, as it rusts out rapidly,” is contradicted 
by the number of tin tabernacles in this country, regarded 
by their trustees as ent structures. Again, in an 
elementary practical handbook the statement that coating 
the interior of an engine cylinder with varnish tends to 
reduce cylinder condensation, gives such an experimental 
method undue prominence, and we should have been more 
satisfied if Prof. Orocker had set his face unflinchingly 
against the use of “oak, hemlock, and other barks” in tte 
interior of boilers, and had given no countenance to the use 
of oil (even a high-grade kerosene”) in boilers to loosen 
scale. We should have preferred one or two s&cale-drawings, 
or shaded-section illustrations, after the manner of that on 
page 217,to the numerous photographs appearing in the 
section on “ Typical Forms of Generators," which are more 
illustrative than instructive. These are, however, only 
minor pointe, and detract but little from the usefulness of a 
work which, with its inclusion of the ** Climax” boiler, the 
Westinghouse gas engine, and the Edison storage battery, 
will be seen to be well up to date. 


ener 
PARLIAMENTARY. 


The Telephone Agreement. 
(Continued from page 888.) 
Wednesday, May 31st. 


Sm R. Нохтвв was recalled with refererce to the words in the 
agreement as to the undertaking of the company being purchased at 
'& fair market value. 

Wrrunss said that in the Electric Lighting Act of 1888, which 
enabled local authorities to purchase electric lighting undertakings, 
the words used in the clause were that the local authority shall 
purchase and the undertakers shall sell upon terms of paying the 
then value of the land, material, works, &c., and the clause went on 
to гау that thethen value shall be the fair market value, due regard 
being paid to the state in which the plant, &c., were in at the time 
ofthe purchase. These were exactly the words which were used in 
the agreement now before the Committee. He believed that no 
purchase had taken place under the Electric Lighting Acte, 


` because the period was 42 years from 1882. There had, however, 


been а purchase of an existing company. The Marylebone Borough 
Council obtained a special Act for the purchase of the undertaking 
of the Metropolitan Electric Supply Oo. within their area, but the 
authority they cbtained was under the Lands Clauses Act, and under 
this they hsd to pay for goodwill and make allowance for com- 
pulsory purchase. 

The OHaIBMAN: And these things are guarded against by the 
present agreement ?— Yes. 

WiTNzSS was questioned at some length by Mr. Benn as to 
whether he would be prepared to subetitute the words in the 
Tramways Acts as to purchase for the words in the agreement. He 
said be thought it would be а great pity to alter the agreement. 
He did not know that it was very material one way or the cther, 
but he preferred the words in the agreement as they stood. The 
words spoke for themselves, whereas for the words in the Tramway 
Act they bad to refer to legal decisions to find out what they meant, 
and in the course of these decisions it was pointed out tbat the 
words were not satisfactory. Не did not think that words on which 
there bad been a decision were necessari] more valuable than 
words on which there had been no decision. He agreed that there 
was no necessity to include the words “good will,“ because there 
could be no goodwill when the licence of the company expired in 
1911. The words fair market value" simply meant fair market 
value, and if au attempt were made to interpretthe words differently, 
it would be against the company, because the only possible pur- 
chaser was the Postmaster-General. | 

Мт. H. Basmaton Burm, Secretary to the Post Office, was 
called, and stated that he was familiar id the d p^ ine 
department which led up to this agreement. e ea of the 
policy bad been that tli telephone service of the country should 
ultimately be in the hands of one single administration, and that 
administration should be the Post Office. 

Questioned as to the views of the Post Office as regards competi- 


tion, Wrrmmss said that competition between rival systems in the 


same locality could not be regarded as a satisfactory arrangement 
for a telephone service in 3 It might be desirable as a 
temporary measure, and it was recommended by Mr. Hanbury's 
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Belect Committee of 1898 as & temporary measure and for дет 
reasons. There were several objections to competition. Iu the 


first place, if there were a genuine competition it meant that any 


subscriber who wished to communicate with all telephone sub- 
scribers in the town, would have to subscribe to both systeme, and 
this meant additional expense and inconvenience. The special 
reasons which led Mr. Hanbury's Committee to recommend ocom- 
petition were, firstly, that it would extend and popularise the 
telephone system ; and, secondly, it would prevent the undertaking 
of the Telephone Oo. being foisted on the country at an inflated 
price. He had good reasons for eaying that both these objects had 
been obtained. 

The CBHAIBXAN: Coming to considerations of finance and economy, 
there is also the fact that the Post Office has already to keep a large 
engineering and administrative organisation for the purpose of 
telegraphs ?. 

WrrEESS said that was so. They bad to maintain an organisation 
throughout the country for telegraphs, and from the public point of 
view, there was economy in applying that same organisation for the 
construction and maintenance of telephones. Moreover, as the 
telephone service was a growing service, and the telegraph service 
was, owing to the competition of telephones, a stationary service, 
and one even likely to go backwards in the future, it seemed clear 
that an undue burden would be cast on the exchequer if the 
organisation throughout the country were to be kept up for a service 
which was diminishing, whereas an organisation for an increasing 
service would be kept up by the licensee. It was these 
considerations which led the Department to adopt the policy 
of unification. In 1895 Bir Wm. Preece estimated that it 
would take five years to construct a service equal to the then exist- 
ing service of the Telephone Oo., but that service was much larger 
now, and would, of course, be much larger in 1911. It had to be 
remembered also that if they constructed a new system there would 
be a heavy charge for interest during construction. The question of 
purchase immediately was gone into in 1904, but negotiations 
showed that there was such variance as to price that there would 
have been no benefit in pursuing the negotiations on those lines. 
The general effect of the agreement was that the Postmaster- 
General was under no obligation to buy antiquated or inefficient 
plant. In oompetitive areas where there had been a duplication of 
plant, the Postmaster-General was under no obligation to buy 
more Lows than was suitable for hia requirements at tho date of the 
purchase. 

The ORHAIBMAN: Then he is safeguarded as regards both quantity 
and quality ?—Y' s. 

Continuing, WirsESS said that as regarded price, the main point 
of the agreement was that it was drawn so as to exclude any pay- 
ment from the earning power of the company. He thought the 
words used in the agreement made it absolutely clear that paymon 
with regard to earning power was absolutely and entirely excluded, 
except in the comparatively insignificant area where the company 
had power to continue its business where there was competition. In 
the case of the private wire business, the purchase price would be 
on the basis of three yeara’ net profite, and he did not think that 
was unreasonable, as there was no time limit to the company carry- 
ing on this business. As regarded new plant, a clause was inserted 
under which the Postmaster-General undertook to construct works for 
. the company under conditions which gave him great liberty. He 
felt that such a clause was desirable from several points of view. 
The, plant would be the property of the Postmaster-General, and 
this would minimise the magnitude of the operation of the transfer 
of the company’s business. In addition, without this clause the 
company would probably not, in the last few, years of their licence, 
put in such good plant as they now would. 

Bir WX. HOLLAND: Who is to be the judge as to what is obsolete 
plant?—The question is whether it conforme with specification. 
It is probable that no question would arise, but if there were any 
difference on this point, the arbitration clause would cover it. 

Does it appear to you that the public are likely to be gainers by 
the transfer?—I think the agreement will tend to benefit the 
public in the matter of rates, but rather indirectly than directly. 
It will avoid overlapping and waste. Ido not think rates will be 
uniform, nor do I t they should, because the service a man 
gets in London is much greater than a subscriber would get in a 
small town. 

You think it isa fair agreement as between man and man ?—Yes. 

The Stock Exchange seem rather to consider that a profit has 
been given to the Telephone Oo. as the market value of the shares 
went up ?—Ав a matter of fact, I believe the shares are lower now 
than when the agreement was published, but I guard myself 
against admitting that the Btock Exchange valuation is necessarily 
the correct one. 

Questioned by Mr. Рісмк as to the method of procedure for the 
acquisition of the Telephone Co.s undertaking, Wrrnzss said he 
took it the first step would be to determine what portion of the 
plant they proposed to buy, and then proceed to а valuation. It 
would be а matter for consideration at the time whether any offer 
would be made en bloc or in detail. 


Tuesday, June 6th. 


The evidence of Mr. Влвінотон Smita was continued, and 
in reply to Mr. Benn, said he saw notbing inconsistent in the 
policy embodied in the agreement, and the policy recommended 
by Mr. Hanbury's Committee in 1898. The recommendation 
of the Committee of 1898 distinctly contemplated that after 
the lapse of the National Telephone Co.s licence in 1911, 
the Post Otlice should purchase the plant of the company, 
and also of its competitors. There was no doubt that it 
was the general intention of Mr. Hanbury's Committee, that in 
erder to secure the advantageous purchase of the National 
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Telephone Co.s undertaking, the Post Office should immediately 
set about the installation of a system, and that muni- 
cipalities should also be encouraged in other areas to do 
likewise, said tbat when the time.of purchase came, the 
State would have not only а considerable plant of its own, but also 
the option of purchasing the modern telephone plant provided by 
other local bodies. 

Mr. Benn: May І ask if that intention is still the policy of the 
Post Office ?—I think that policy was recommended for a temporary 
purpore, and that purpose having been obtained, the pursuance of 
the policy in the exact form stated is no longer necessary. 

But that policy clearly stated that there was to be set up with 
State money an effective system alongside with the National Tele- 
phone Co., so that when the time of purchase came, the position of 
the State as the purchaser would be a very favourable one ?—If it 
was the intention of the State to purchaee the plant of the National 
he tt Co., it would obviously be wastefal to set up a complete 
parallel system. | 

Continuing, Witness said whatever was said by Mr. Hanbury in 
1898 bore no application to the present circumstances. There 
bad been a considerable expansion of the system, and old 
plant bad been replaced by new plant. 16 was probable 
that Mr Hanbury, at the inauguration of the Glasgow muni- 
cipal telephone service, said that the Glasgow Corporation were 
battling on the side of freedom, but Mr. Hanbury was an enthusiast 
on municipal competition. If the same objects were obtained by 
the agreement in the country as- were obtained by the setting up of 
a competitive system in London, it would certainly be wasteful to 
extend the competitive system. With regard to the rates charged 
in London, he bad not heard of many complaints during the last 
few years. It was true that the Postmaater-General in 1902 promised 
that in three years’ time there should be a reconsideration of the rates, 
and a committee had jast been appointed to consider whether the rates 
were adequate or were too low. The Committee had not yet com- 
menoed their task, but с were all ready to start. He could not 
prophesy what the result of the Committee's deliberations would be, 

t the difficulty in regard to rates was tie unlimited service rate. 
He was not aware that the late Mr. John В. Forbes at а meeting of 
the National Telephone Оо. stated that but for the Post Office 
royalties, the compsny wculd be able to reduce the charge to under 
£19. There was very great difficulty in fixing a rate for an 
unlimited service, because while the rate might be all right when 
the system was a small one, it might be altogether unproductive 
when the system had grown to a large one. In the case of plant 
put up before the date of the agreement, if the Postmaster-General 
objected to it as not being in accordance with specification, his 
objection was liable to be disputed and taken to arbitration by the 


company. 

Mr dons Gavzy, engineer-in-chief to the Post Office, said that 
before 1902 he was assistant engineer and principal technical 
adviser. He made the valuation in connection with the trunk 
lines when they were purchased by the Postmaster-General, and 
bad also been responsible for the setting up of the Post Office tele- 
рон in London. Не was familiar with the agreement, 
and advised the Postmaster-General on the various technical 
questions which bad arisen. From experience he had acquired 
with reference to the construction of telephonic plant, he had no 
hesitation in saying that it would require at least seven years to 
construct a telephone plant equivalent to that which the Telephone 
Co. now possessed, and the additional plant which they would 

at the end of the period, allowing for normal growth and 
She necessity of putting down a reasonable amount of spare plant. 
In fact, if the Post Office had contemplated the erection of 
a new alternative system, the preliminary surveys throughout 
the country ought to have been taken in hand last year. 
When he received instructions to telephone London, the 
first question for consideration was the capacity of the duots and 
pipes which had to be laid in the streets of the metropolis, and 
it was necessary to make a systematic survey of the whole of 
the streets to get at this. Then they bad to consider the question 
of exchanges, and in most cases it was necessary to acquire premises. 
There was also considerable difficulty experienced with regard to 
wayleaves, and altogether the initial work took about four years. 
As soon as the Money Bill was passed they gave orders for the 
manufacture of necessary material, and in 1900 the works were 
actually commenced, and the first exchange was opened in 1902. 
It was necessary in carrying out works of this character to 
design ewitchboards and pipes for a much larger number of 
subscribers than would be obtained at first, and they made 
arrangements for 60,000 
were drawn into the 
subscriber was obtained. The London works had 
pregress up to the present day, and they were making provision - 
now for about 80,000 telephones. If the suggestion was for the 
Postmaster- General to replace the existing plant of the Telephone 
Co. in London and the provinces, it would mean providing im- 
mediately for 70,000 subscribers in London and 245,000 iu the 
provinces. In London there had been no attempt to duplicate the 
company's plant, but the plant put down was for additional sub- 
scribers, and as many subscribers had joined the company's system 
as the Post Office since. 

The OHAIBMAN: Is it true to say that what has been done in 
London on behalf of the Post Office is no guide because the plant 
was provided for new subscribers?—Yes. If it were necessary to 
replace the company’s plant absolutely it would mean grt tag 
of about 25 millions of money for five years and two ons for 
one year, and the greater part of the expenditure would be unre- 
munerative until 1912. The interest charge at 3 per cent. would 
mean during that period £1,483,000. i 

Proceeding, WiTNxgs said that he was estimating for а system three 
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time a«iaspe as the company's present plant. If the Post Office set 
up such a system, it would probably be four or five years before they 
could take any subscribers at all. After that period they could 
begin joining up such rxchanges as were ready, but be did not think 
they would obtain a sufficient number of subscribers to do more than 
pay current working expenses. The question of wayleaves also was 
& formidable one in the duplication of plant. Local authorities 
were becoming more and more sensitive as to the use of the roads. 
He agreed that for an economical and efficient telephone service for 
the conntry, all the telephone exchanges should be in one 
hand. With regard to the agreement, he did not think 
the question of obsolete plant would present a difficulty. 
The Telephone Oo. had greatly improved their plant of recent years, 
and, he thought. would still further improve it. 

In answer to Mr. Kemm Harpies, Witness said bis estimate of 13} 
millions provided for 400,000 filled lines and duct spaces for 200,000 
more. He had attempted to form no estimate of the value of the 
plant of the company in 1911. Personally, be was in favour of 
buying the company's system rather than laying down a duplicate 
system. 

Answeriag questions by members of the Committee, Wrruzss 
said that the Postmaster- General had expended a total of 24 million 
sterling in round figures on trunk main for the service over the whole 
of the country. He thosght that in 1911 the number of subscribers 
would have become so large that the State would have to take over 
both the systems of the company and the systems of the munici- 
palities. He did not think it would be possible to give any 
preference. The cost of working on the flat rate system was far 
more than if proportionate charges were made. The large user got 
the benefit and the small one was penalised. 

The Committee adjourned. | 


The Administrative Power Scheme. 
Tuesday, June 6th, 


Iw the House of Lords this Bill came up for third reading, and its 
postponement was asked for by Lord Kinmarmp, his contention 


being that the Bill involved a reversal of Parliamentary policy 


regarding electrical undertakings. 

His Lordship was followed by the Earl of Onsrow, who failed to 
see what object could be served by the postponement, the Bill 
having been carefully gone into by tbe Committee. 

Karl CAMPEBDOWN said that six weeks had been devoted to con- 
sideration of the matter, and the existing companies had been pro- 
tected by a special clause. 

It was, however, stated by Lord Kumsarmp that the companies 
were not satisfied with the clause, and he hoped that protective 
amendments would be inserted. 

Lord AVEBUBY also referred to the disadvantages under which the 
existing companies were placed. | . 

The Bill then passed its third reading. 


Wellingborough and Distriet Tramroads and Elec- 
tricity Supply Bill. 


'TB1s Bill came before Lord Brougham and Vaux Committee of the 
House of Lords on May 25th and in the early days of last week. 

The case for the promoters was opened by Mr. Моон, K.C., who 
stated that the Bill was to empower the British Electric Traction 
Co., to construct new tramways in the County of Nortbampton, 
and also to erect two generating stations, and to supply elec- 
tricity in certain parts of the counties of Northampton, 
Bedfordshire and Huntingdonshire. It was also proposed to 
abandon certain portions of tramways already authorised. The 
tramways proposed to be constracted were two very short lengths. 
In regard to the proposal to supply electricity, that company 
merely proposed to take the ordinary powers of an electric power 
supply company. It was proposed to put up a power station at 
Wellingborough with a capacity of 3,000 xw., and they were taking 
power to supply within their proposed area to any company or local 
authority, and aleo direct to manufacturers. There were a great 
many small manufacturers ín the district who could not econo- 
mically use large engines. The company would, of course, aupply 
their own tramway». 

Mr. Evan ALFRED Evans, engineer to tbe promoting company, 
explained that one reason why a certain portion of the line was to 
be abandoned, was that it would bave involved the construction of 
an expensive viaduct over the River Nen. 

Mr. S. Z. DE FgBBANTI was then called, and gave evidence as to 
the proposal to supply electricity in bulk. The company could not 
afford to generate а supply if they had not their own tramways to 
take a part of it. He believed that there were 200 boot factories 
within the area proposed to be supplied. They calculated on 
supplyiog 725,000 units yearly to their tramways. The average 
price would work out at 1 64d. 

A large number of local witnesses were called, and also Mr. 
Madgen, of the British Electric Traction Co, who supported the 
estimates of Mr. Ferranti. | 

In cross-examination by Mr. CERASR (who represented the North- 
amptonshire County Council) Witness agreed to compile a 
detailed list of the powers granted at different dates to the British 
Eleotric Traction Co., showing what had been done in the way of 
construction and what works had not been commenced. ' He main- 
tained that it was not the practice of the British Electric Traction 
Со. to allow the powers they obtained from Parliament to lie 
dormant, e | 


. supply were extraordinary. 


Ata Mer stage Mr. Mapazx put in the detailed statement as 
promised. 
Mr. Ram (for the Northamptonshire County Council) said 
he had made investigations concerning the return which had 
been put in by Mr. Madgen. This statement showed that, 
with two exceptions, all the powers obtained by the company 
bad been put into operation, and that the works were under con- 
struction. He had dispatched a number of telegrams to the town 


 elerks of the towns concerned, and the replies were greatly at 


variance with Mr. Madgen'sstatement. The replies showed that, in 
mauy cases, the works hsd not been constructed ; in some the works 
had been commenced, but were abandoned ; while in other cases the 
powers had been sold. He contended, in the face of these replies, 
that the Не was quite untrustworthy. 

Mr. Moon, K.C., for the promoters, saidjhe must certainly object 
to these telegrams being taken as evidence. 

Mr. Вурхву Mores, solicitor, was called by Mr. Moon, and gave а 
denial to the statements in the telegrams. He said that in the cases 
where or had not actually been commenced the plans were 
prepared. | 

т. CLEESE addressed the Committee for the Northamptonsbire 
Oounty Council, and said that the company had already had 
power for five years to construct tramways. The electric power 
supply part of the Bill was, he submitted, a hopeless one if the 
maximum prices were enforced. The population in the area was 
about one person to the acre, and under the circumstances pre- 
vailing in the district the clauses regulating the conditions of 
He contended that the company had 
prevented the supply of electricity in the district, and only this year 
had prevented a lighting order for the districts of Rushden and 
Higher Ferrers on the ground that there was no demand for 
electricity. The County Oouncil wished to prevent that in the 
future, and asked the Committee to die the Bill, for he did 
nof believe they intended to carry out the powers contained 
in it. 

Mr. Моон expressed indignation at the attitude adopted by the 
opponents to the Bill. The circumstances which had prevented the 
construction of the tramways had been explained to the Com- 
mittee. If the application for an extension of time was not 
granted, no one else would oarry out the scheme, and the district 
would have to wait many years. He was willing that power should 
be given to the Board of Trade to revoke the company's powers if 
substantial progress were not made with the Bill within 12 months. 
With regard to the power supply portion of the Bill, the usual 
clauses were there. 

The Committee deliberated in private, and afterwards it was. 
announced tbat the preamble was found not proved. | 


London Southern Tramways Bill. 


Tus. Bill came before Mr. Gair Ashton's Select Committee of the 
House of Commons on May 30th. 

The case for the promoters was opened by Mr. BALFOUB BROWNE, 
K.O., who said that the proposal of the Bill was to electrify the 
existing horse tramways of the company from Norwood to Vauxhall 
and from Brixton to Camberwell Green, by means of the overhead 
system of traction. Where the line crossed the Brixton Road, it 
was proposed to widen that road and the Stockwell Road by 
rounding off the corner of the north side of the Stockwell Road 
and the west side of the Brixton Road. Certain alterations in 
levels would also be necessary where the line passed beneath rail- 
way bridges. The company proposed to take land near Knight’s 
Hill for the purpose of a generating station, but an alternative site 
had been suggested near Herne Hill Station. The company bad 
spent £112,500 on the existing tramways, and it was proposed by 
the Bill to take powers to spend on new works and electrical equip- 
ment a sum of £195,000. | 

Mr. WN. Mantis Моврну, the chairman of the company, was 
called, and said that the company would commence the electrifica- 
tion of the tramways as soon as they got their powers. They had 
not electrified their line, because they anticipated being bought out 
by the London County Council. The company would agree that 
the conduit system should be adopted for that portion of the line 
between the Brixton Road and Vauxhall The company wished 
that they should have a term of 40 years before the line became 
purchasable by the local anthority, as an electrically equipped line 
took some time to pay the promoters, He saw no reason why the 
line should not be worked as a single line with passing places. 

Mr. Bipxzy Нонт, Mayor of Lambeth, said that the Borough 
Council were supporting the Bill. 

On Thursday last week Mr. Ғввив, the Parliamentary agent for 
the Bill, made an application to the Ohairman of Oommittees of 
the House of Commons for the Bill to be recommitted. He said 
that Mr. Ashton's Committee bad rejected the Bill without hearing 
the whole of the promoters’ case, and he submitted that under the 
circumstances theze was a case for referring the Bill to another 

Oommittee. 

Mr. LowTHER remarked that the usual course was for the Bill to 
be sent back to the same Committee. 

Sir Cuanpos Ілан (spesker's counsel) said that the matter 
would have to be moved in the House. | | 

Mr. Bnowx, representing the Parliamentary Agents to the London 
County Council, said that in all probability the decision of the 
Committee had arisen from the fact that it was proposed to electrify 
tramways in streets that were very narrow. и 

Mr. FREER submitted that the Committee should not have come 
to a decision without hearing the evidence of the engineer. He 
meant that they could nof have come to а decision on the question 
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of the narrowness of the streets. It was certainly less dangerous 
to run electric trams through narrow thoroughfares than it was to 
run horse trams. 

Sir CHAxDos Lan said that Mr. Justice Wright once non-suited 
a plaintiff before hearing evidence, and the Court of Appeal decided 
that he was wrong. 


The Онлівмах said that the promoters would have to follow the - 


usual rule. 


Rathmines and Rathgar Improvement Béill.—The Police and 
Sanitary Committee of the House of Commons which has considered 
this Bill has found the preamble proved. By Olause 47 power is 
given to the local authority to purchase the rights of the National 
Electric Construction Оо. under agreement dated May 17th, 1899, 
and subsidiary agreements. | 

South Wales Electric Power Distribution Co.—On May 30th the 
Unopposed Bill Committee of the House of Lords passed the 

reamble of this Bill, which transfers and vests in the South 
Wales Eis the undertaking of the Carmarthenshire Electric 
ower Co : 

Birmingham Corporation Bill.—The Unopposed Bill Committee 
of the House of Lords on May 30th found the preamble of the above 
Bill proved, which empowers the Corporation, amongst other things, 
to construct a number of additional rerit is at а cost of 
£295,530, and to reconstruct tramways and electrically equip them, 
&c., at а cost of £554,820. 

Shropshire and Worcestershire Electric Power Bill.—The Bill came 
before the Chairman of Ways and Means of the House of Commons 
on Thursday last week. The measure seeks to authorise the 
abandonment of portions of the area of supply of the company, and 
also to extend the area of supply so as to include the boroughs of 
Lichfield and Tamworth, the Urban Districts of Brownhills and 
Cannock, and the Rural Districts of Cannock, Lighfield, Beisdon, 
Tamworth and Walsall. The company also seek power to acquire 
provisional orders ftom any local authorities or undertakers, and to 
make certain alterations in their capital. Evidence having been 
given by Mr. Addenbroke, the engineer to the promoters, the Bill, 
which was unopposed, was ordered to proceed. 

Workmen's Compensation Bill.—When this Bill, which has passed 
all its stages in the House of Lords, came on for second reading 
in the Commons, Mr. Tennant moved an amendment to the effect 
that no measure to amend tbe Compensation for Accident (Work- 
men) Act, 1897, can be considered satisfactory which does not contain 
provisions for compensation for injury to health. At midnight on 
Monday the debate stood adjourned. · 

Tramway Confirmation Orders.—The following petitions have 
been deposited in the Private Bill Office of the House of Lords in 
opposition to the confirmation of various orders in the Tramways 
Orders Confirmation Bills Nos. 1 and 2:—To the Aberavon Order, 
by the Great Western Railway Co.; to the Leeds Corporation 
Order, by the Great Northern Railway Oo.; to the Pudsey Corpora- 
tion Order, by the Great Northern Railway Oo.; to the Gorton 
U.D.C. Order, by the National Telephone Oo. The National Tele- 
phone Co. are also opposing the Colchester Corporation, the King's 
сод and Northfield U.D.C , and the Portobello and Musselburgh 

rders. | 


Wimborne and District Electric Lighting Order.—The Dorset 


County Oouncil have given notice of their intention to oppose 
this Bill in Electric Lighting Provisional Orders Bill, No 9. 

Gravesend Electric Lighting Order. — The South-Eastern and 
Chatham Railway Co.'s Managing Committee, the Associated Port- 
land Cement Manufacturers, and the Northfleet and Greenhithe Gas 
Co. are opposing the Gravesend Electric Lighting Order, which 
provides for an extension to Northfleet. | 

Second Reading.—In the House of Lords on June 2nd the Great 
Northern, Piccadilly and Brompton Railway (No. 1) Bill was read a 
seoond time. 

Third Readings.—In the House of Lords on May 30th, the North 
Metropolitan Electric Power Supply Bill and Accrington Corpora- 
tion Bill were read a third time, and passed. 

In the House of Lords on June 5th, the Metropolitan Electric 
Bupply Oo. (Acton District) Bill and the South Wales Electrical 
Power Distribution Co. Bill were read a third time and 

In the House of Commons on June 5th, the Dublin United Tram- 
ways Bill was read a third time. — 

In the Commons on Tuesday, the London County Council (General 
Powers) Bill was read a third time. 


LEGAL. 


Ввітізн EnxcrhiC. TRAOTION Co., LID., AND THE BIDEFORD, 
WzeTwABD Ho AND APPLEDORE Co., v. CHADWELL. 


IN the King's Bench Division of the High Court of Justice on 
Wednesday last week, the action of the British Electric Traction 
Oo., Ltd., and the Bideford, &c., Co., against Mr. Charles Chad well, 
of Richmond Chambers, Blackburn, was down for-hearing. The 
action was to recover £8,690 for breach of a contract and £2,000 
for loss of profit. 

Mr. LLEWELLYN Davis, who appeared for the plaintiff com- 
panies, said tho defendant did not appear, either by counsel or in 
person. The action was brought to recover the sums named, 
the first item being for money expended by the plaintiff companies 


in com а line of light railway near Bideford, North Devon, 
which the defendant as contractor had, by an agreement dated 
February 9th, 1900, undertaken to carry out. He had also failed 
to buy the land for the railway. The agreement pro- 
vided that in case the defendant wilfully made default in pfoceed- 
ing with the work, which he did, the plaintiffs could complete it, 
and recover any extra expense incurred by them in so doing from 
the defendant. The plaintiffs’ case was, that the defendant had 
failed without reasonable cause or excuse to complete the line 
within the time fixed by the agreement, and that in consequence 
they had to finish it at a cost of £8,690. They claimed that 
amount, and also £2,000 for loss of profits which they said they 
would have made if the opening of the line bad not been delayed 
from April 9th, 1900, until May 18th, 1901. After reading various 
саша uris. Bh е claim, counsel said there was no doubt the 
plaintiffs had full power to remove tbe defendant in default of bis 
going on with the contract. The defendant had put in a defence 
in which he said the amount claimed by the plaintiffs was excessive, 
and he disputed items amounting to £3,666. As to the loss of 
profits on the line, Mr. Davis said that it had not been worked at a 
profit yet, but the delay caused by the defendant had further put 
off the time when it would undoubtedly earn a profit. 

Mr. Jas. Tuos, Janvm, consulting engineer to the plaintiff com- 
panies under the agreement, gave f evidence as to the- defen- 
dant having left the line in an совре state, and as to the 
plaintiff companies having had to finish it. He also gave evidence 
as to tbe value of the material left on the ground. 

Mr. Олге, resident engineer, said that what was left of the mate- 
rials when the work was completed was £1,080. The work of com- 
pleting the line was economically done. 

On the case called on Thursday morning (1st inst.), Mr. 
ASHTON said he had instructed to appear for the defendant 
and contest the case, especially on the points of wilful default and 
the accounts. He was prepared to go on, and asked for a short 
adjournment. 

LoRDSHIP adjourned further hearing until Friday. 


EDLER v. ADAMS Beros. 
(Guarantet ing an Electric Motor.) 


Ix tbe City of London Court, on Friday, before his Honour Judge 
Lumley Smith, K.O., an action was brought by Mr. Arno Edler, 17, 
Appold Street, Finsbury, to recover the som of £94 11s. against 
the defendants, Messrs. Adams Bros., 59, Moor Lane, for an electric 
motor supplied to their order. 

Mr. R. J. CoraM, plaintiff's counsel, said the defendants had 
until July last year driven their machinery by a large gas engine. 
They had had an electric motor for auxiliary p bat just 
prior to July 15th they had an interview with the plaintiff who 
was asked to supply a small motor of 21 H.P., which the defendants 
said they wanted to enable them to work their machinery overtime. | 
The plaintiff suggested that the defendants should bave a separate 
motor for each separate machine, as ths transmission of power 
through the shafting and belting caused so much waste before 
reaching the machines. The defendants said they could not afford 
that, and then the plaintiff suggested that the defendants shoald 
have two motors, one for each floor. Ultimately a motor was 
supplied, and the question tbe Oourt would have to decide was 
whether there was an implied condition that it was fit for 
some specific purpose which the defendants mentioned to the 
nae " Their case was that the motor would do all they hai - 
promise 

Mr. Govan, for the defendants, said they told the plaintiff the 
purpose for which the motor was required, and it was absolutely 
useless. Mr. Colam said the whole qacstion tarned upon whether 
the voltage was strong enough to drive the defendante’ machines. 
The plaintiff said that the defendaots stated that they wanted а 
15-H Р. motor, but when the defendants got the motor fixed upthey - 
put so much strain upon it that when it wss worked up to 25 R. p. 
it blew the fuses. Ths defendants had expert advice as to 
whether the machines would be suitable or not for their purpose. 
It was not trae that the plaintiff had ever said that a 15-H P. motor 
would be sufficient to drive the whole of the defendants’ machinery. 
It was only supposed that they would use it for one or two machines 
at a time and not for the whole eight. 

For the defence, Mr. Apams said the motor for which the plaintiff 
was auing was quite useless for the purpose for which they 
required it. They expected a motor to drive the machines ia the 
basement, and if they did not want to run the basement then they 
expected the motor to be able to drive the next floor or the second 
floor. As a matter of fact, the motor would not turn the shafting 
round. 16 was not the slighest use in the world. 

Judge LoxLxX Sara, in giving jadgement, said it was true the 
motor had been fixed on the first floor because tha defendants 
requested it. The defendants set up that there was a guarantee 
that the motor would drive all their machinery or that it would do 
certain work. The defendants further relied upon Section 14 of 
th» Sale of Goods Act. It was not made out to his satisfaction 
that the buyers had relied upon the seller's skill or judgement. He 
thought there was a gen talk about what would be best to ba 
done, and he thought Mr. Adams had very considerable experience 
in machinery, because be had a gas engine and a 24-н.р. motor, and 
he came to the conclusion that the electric motor of 15 H.P. was 
what he wanted. He did not want it for all the machinery but 
only for emergency, and the defendants knew best what sort of 
emergency was likely to arise. He did not think there was any 
guarantee by the plaintiff that the motor should do any particular 
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work, and he did nof think it could be inferred from the matter. 
On the whole, judgement must be given for the plaintiff on the 
claim for £94 11s. as well as on the counterclaim, with costs. | 


4 


WRSTMINSTEB ENGINEERING Co. v. ACCUMULATOR 
Inpusraigs, Ілр. 


Tuis case came before Mr. Justice Bray on Friday last in the 
King's Bench Division for argument on a point of law stated in 
the form of a special case by Mr. Verey, the Official Referee. 

It appeared that the defendants are the owners of a system of 
train lighting, and the sole question was whether under an agree- 
ment of September 12th, 1904, the Accumulator Industries Co. were 
entitled to have delivered by the Engineering Co. 24 No. 4, and 24 
No. 5 railway dynamos of 30 amperes and 40 amperes respectively, 
and inasmuch as the dynamos which had been delivered were found 
by the arbitrator to be of an increased output, whether the Accumu- 
lator Industries Co. were entitled to reject them. The arbitrator 
found as a fact that after the original order was given by the 
Accumulator Industries Co. to the Engineering Co. in March, 1903, 
the further instructions given by the former company to the latter 
involved an increased output. 

After bearing Mr. A. J. WALTER on behalf of the Accumulator 
Iudustries Co., and without calling upon Mr. Norman Oraig on 
behalf of the Engineering Co., his Lordship came to the conclusion 
on the construction of the contract that all the Engineering Co. 
had agreed to do was to make certain modifications and alterations 
in existing machines specified in the original contract, and that tbere 
no longer remained any warranty, or any condition, that the 
dynamos should have an output of 30 or 40 amperes, and no more, 
except so far as it might have been caused by the specified altera- 
tions and modifications. He, therefore, decided the point in favour 
of the Engineering Co., the costs of the argument to follow the 
event. 

Mr. Craia said that in those circumstances tha award of the 
arbitrator would stand as stated in paragraph 7 of the award. 

Logpm agreed. 


WORKMEN'S COMPENSATION AOT. 


Am interesting decision under this Act was given by Judge Tindal 
Atkinson at the Edmonton County Court on Monday. According 
to the Daily Telegraph, the applicant, an engineer, was injured 
while going up a lift which he was engaged in repairing at some 
mansions at Baker Street, W. It was contended that the work 
came within the words of the statute, which defined that engineer- 
ing work '' includes any other work for the construction, alteration, 
or repair of which machinery driven by steam, water, or other 
mechanical power is used." It was argued for the respondents, 
Meesrs. Johnson & Smith, engineers, of Stoke Newington, that the 
lift in this instance was not machinery used in the couree of repair. 
It was the machinery itself that was being repaired. His Honour 
gave judgement for the respondents. 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following wesk. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Losses in Armature Teeth, 


With reference to Mr. Catterson-Smith’s curves, fig. 5, in his 
paper on ‘Commutation ” read before the Institution, and also 
the letter of Dr. Pohl re short-circuit currents, I should like 
to draw attention to a farther important cause of increased 
losses, which is the distortion of the magnetic distribution 
curve per se, affecting the eddy-current losses in the armature 
teeth. The matter of distortion was discussed in a paper 
on Iron Loss" published in the Zlecírician for October 
16th, 1903. Such curves as fig. 5 would appear to the 
writer ав an excellent corroboration of the theory outlined 
therein. $ 


New York, U.S.A., May 22nd, 1905. 


A. Press. 


The Bayliss Grip Socket Patent, 


A misleading report having appeared in the Birmingham 
papers with reference to the proceedings for the revocation 
of the patent known as the Bayliss grip socket, brought by 
our clients, the Simplex Steel Conduit Co., Ltd., against the 
Metallic Seamless Tube Co., Ltd., to whom this patent had 
been assigned, to prevent any injury that may be incurred by 
our clients therefrom in the electrical trade, we shall be 
glad if we may be permitted to make known the true facts 
of the case in the interests of our clients and of the public. 


A short time ago the Metallic Seamless Tube Oo., 
Ltd., threatened legal proceedings against our clients for an 
alleged infringement of this patent. These threats naturally 
interfered with our clients’ business, and no steps whatever 
were taken by the Metallic Co. to follow them up with their 
threatened action. The Simplex Steel Conduit Oo., 
Ltd., therefore, placed the matter in our hands, and our 
experts and counsel having been consulted, we were advised 
that beyond the ahadow of a doubt this patent could be 
revoked, which would remove some uncertainty in the 
electrical trade and make impossible for the future such 
threats as those to which our clients have been sub- 
jected. We, therefore, obtained the authority of the 
Attorney-General for the presentation оѓ a petition, 
and the petition came on before Mr. Justice Joyce on 
Saturday last, the 3rd inst, when the Metallic Co. 
submitted to the revocation, and judgement was given 
in favour of the Simplex Steel Conduit Co., Ltd., with eosts 
in the usual way. Previous to the hearing, we had received 
a letter on May 9th from the Metallic Co.'s solicitors, that 
they would not contest the petition, but would agree to the 
revocation asked for. We may state that Mr. J. O. Graham 
was counsel to the Metallic Co., while we were represented 
by Mr. A. J. Walter. 


1, Staple Inn, Holborn, W.C. 
June Tth, 1905. 


Glynne, Jones & Co. 


Power Station Economies. 


I notice that Mr. J. A. Jeckell evades the point raised in 
my previous letter under the plea “that he does not take 
cognizance of anonymous communications.” However, it is 
quite unnecessary to enter into a long discussion. 

My object in writing was not in any way to disparage 
the results obtained by the Coventry staff, but to express 
disapproval—which I am sure the majority of your readers 
nece this case of self-glorification at the expense of 
others. | 

А man has a perfect right, if he has done anything 
praiseworthy, to publish that fact, but at the same time it is 
always well to remember the old adage “ Good wine needs 
no bush.” 

I beg to still subscribe myself 

Station Engineer. 


Terms as between Electrical Manufacturers and 
Electrical Contractors. 


As it is evident, from information received, that a mis- 
understanding existe az to the terms upon which electrical 
manufacturers should supply their goods to members of the 
Contractors’ Association, my committee are desirous that it 
should be generally known that the preferential discount of 
24 per cent., as provided under the original agreement 
between the Electrical Manufacturers’ and the Electrical 
Contractors’ Associations, ceased with the termination of the 
agreement, and should in no way be taken into account as. 
from January 186 last. 

W. Davenport, : 
Secretary, National Electrical Manufacturers’ 
"Association. | 


London, S.E., June 5th, 1905. 


The Mobus. 


The most striking novelty in the County of London at 
this moment is undoubtedly the motor-omnibus. 

The palpable success which it has achieved (after several 
dismal failures) has not only raised many diseussions as to 
its power of competition with electric trams, but has given 
birth to several prospectuses of motor-omnibus companies. 

I have, of course, watched the motor-omnibus with a 
critical eye. I am pleased to see that it “gees,” and I 
should like to learn that it pays. 

On three occasions I have succeeded in getting on board 
one of these highflyers, and if I had not been a bit of a 
acrobat I might still have been on board. | 

As at present managed, the motor-omnibus is merely a 
demonstration. It travels twice as fast as the horse traffic, 
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and therefore has to take the middle of the road; it con- 
“шш fails to pick up passengers. 

. The good old London omnibus owes its success to the fact 
that it dribbles along the edge of the pavement, and picks up 
every man, woman and child that would prefer to ride rather 
than walk. 

If the power omnibus is to be tested as а money earner, 
then it must follow the same procedure, and devote itself to 
picking up passengers in preference to swishing through the 
air at 10 or 12 miles an hour. Some day, when the horse 
will no longer be seen iv the City, the pace may be improved, 
for it will be possible for the police to fix stopping places 
applicable to all omnibuses passing through the several 
streets. Even at the present time there is a good opening 
for express service morning and evening on the suburban 
roads. 

It is scarcely necessary to point ont (except to the 
uninitiated) that the expense of maintenance rises probably 
as the square of the speed, but what that expense will amount 
to per mile no one knows. A maker of these vehicles told 
me last week that a set of four wheels complete with tires 
costs £180, and a few days later, I saw an omnibus slide 
twice its own length with its wheels locked—india-rubber 
makes a very good roller, but & very poor skate—conse- 
quently the life of india-rubber tires, when treated as above, 
will be very short. | 

I know that rubber tires are being supplied under main- 
tenance contracts of about 2d. per mile, but such contracts 
are likely to prove entirely delusive, unless the actual cost of 
maintenance should come out less than the contract price. 
I do not suppose for a moment that a tire guarantee 
would hold good if it were proved that the tires were 
used as skates. 

I am not a pessimist in motors; on the contrary, I look 
forward to an early extinction of the horse in cities, but the 
motor-omnibus appears to me to be working for theatrical 
effect rather than for practical commercial result. 

In the horse omnibus, the driver acts as tout or commercial 
agent ; if you stand on the curbstone anywhere in the Strand 
for 80 seconds with an air of indecision, you will be hailed 
by half a dozen drivers, but the motor-driver has no time to 
hail passengers—what with his steering gear, clutch gear, 
sparking plug and carburetter, his time is fully occupied. 

Не fixes his mind on driving, and the conductor in the 
rear is боо much in the rear to catch the anxious expression 
on the countenance of the “ would-be” passenger. 

A week or two ago I came out of Waterloo Station, and 
finding а motor-omnibus at the foot of the incline, boarded 
it. The driver was an elegant young man, such as any 
parlourmaid might be proud of ; he was ornamented with & 
bunch of primroses and a cigarette ; he drove us (or me, for 
there were no other passengers) like Jehu the son of 
Nimmshi. 

At the corner of Westminster Bridge we picked up three 
more passengers, and then we flew up Whitehall to Piccadilly 
Circus—I never rode behind a better driver—he took flies 
off the wheels of paesing cabs; in fact, he was a first-class 
sportsman, but he collected no passengers—I could not 
refrain from saying (to myself) this is magnificent, but it 
is not business.” 

The corollary is that the successful motor-omnibus must 
accommodate itself to the normal speed of the traffic, and 
the conductor must be stationed in front, where he can catch 
the eye of the expectant passenger. 


London, S.W., June 5th, 1905. 


John S. Raworth. 


Gas Engine Working. 


Under the above head a correspondent writes asking for 
results of the working and experience of persons in charge 
of a Westinghouse gas engine (using town’s gas) of 100 
В.Н.Р. Why the Westinghouse in particular? 

It has been my lot to be connected with several large gas- 
driven plants, all of different makes of engines, and I have 
found the Westinghouse to be as good as any other make, 
so that I should prefer to discuss gas-driven plants in 
general, and not aim at the Westinghouse engine as being 
the cause of all our troubles and anxieties. 


My experience of gas engines extends over a period of 
many years, and is quite in accordance with that of others 
whom I know to have had the superintendence of gas 
engines. When first in charge of this type of engine I was 
full of energy, full of zeal, and if what my friends said was 
true, full of capacity ; at any rate, I had had much experi- 
ence in the building of engines, and was the happy possessor 
of a large share of that particular attribute, for which the 
patriarch Job was so famous. I was then fully persuaded 
that the steam engines in use at electricity supply stations 
would soon have to be scrapped to make room for gas seta, 


that large mill engines were tottering on their foundations, 


and that gas engines, and only gas engines, would reign 
впргеше, 

At the present moment the din of the gas engine is ring- 
ing in my ears, but my opinions are changed. I have 
broken faith with my patience, and, like the above illustrious 
person, I have cursed the day on which I was born, and 
now sincerely believe that the gas engine will be scrapped 
first. 

The chief cause of complaint against the gas engine, is 
its unreliability and uncertainty of action ; occasionally, with- 
out any apparent reason, it becomes as stupid as the pro- 
verbial ass, and refuses to respond to the efforts of the man-in- 
charge to start it—until the critical moment has passed, when 
it will go off as bravely as possible. At other times it will 
start up all right and ran for two or three jhours, when it 
will suddenly begin to bang and crack as if artillery practice 
were going on in the place. Several times I have appealed t» 
the makers for advice respecting these defects, but they 
invariably reply that the fault lies in the inability of the 
staff under my charge, and not in the engine ; such a state- 
ment I stoutly resent, knowing my men too well to be mis- 
led by such a tale. 

Then the quality of the gas is said to be at fault, and 
after taking a few calorimeter readings, and finding the 
quality down a little, a complaint is made to the gas 
manager, who replies that my testing instrament must be 
wrong, as he finds the gas to be all right, and concludes by 
advising me to have the engine put right, something which 
I have been trying to do for a considerable time. 

With regard to the working of the engines, as to fuel 
costs, &c., all I can say is that there are several steam-driven 
stations of a similar output that beat us hollow. 

Gas engines will be more successful when their makers 
make them more reliable, respect the wishes and ideas of 
men in charge, and do not adhere so tenaciously to the laws 


of the Medes and Persians. 
Magneto. 


Indication of Leakage and the Home Office Rules. 


In the correspondence relating to this subject lately 
published in your columns, personal feeling seems to have 
completely obscured the points at issue. It seems, there- 
fore, desirable to state clearly what can and what cannot be 
done in the direction of complying with the Rules, in order 
that those less familiar than are instrument makers with the 
electrical principles involved may not be misled. | 

There is no need for any affectation of mystery in the 
matter, АП the methods at present in use are based on 
well-known principles, and are common property. 

1. Leakage Current.—It is laid down in the Rules that 
the leakage current shall not exceed ү» of the full load 
current. Unless the circuit be earthed at some accessible 
point, the leakage current cannot be measured; for no 
instrument can indicate whether a current going out along 
the line is going through motors, or directly to the other 
main. ‘The leakage current can only be derived, somewhat 


_ laboriously, from a measurement of the insulation on both 


mains, and a calculation : it cannot be measured in an in- 
sulated circuit. (I am assuming that leakage current is 
current passing, at some part of its circuit, through the 
earth. 

2. oe of Insulation.—All methods of indicating 
insulation in an unearthed circuit depend on the measure- 
ment of the р.р. between main and earth. Therefore, all 
depend on the E. M. b. applied to the circuit, and their scales, 
if they profess to have them, are only correct at one voltage. 
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Methods like that of paragraph 4 below, which depend on 
the difference between the P.D.’s between earth and main, are 
independent of the Е.м.ғ. of supply; but they give no 
accurate means of determining the insulation resistances. 

3. The commonest method is to connect a voltmeter between 
one main and earth, in which case its indication depends (in 
an indirect manner) on the value of the resistance to earth 
of the other main (fig.1). Any leak on the main to which it is 
coupled, however, alters the scale reading—so that no scale of 
ohms can be correct at all times, but the insulation of both 
mains may be found by calculation from the readings taken 
with the instrument coupled first to the + and then to 


+ 


Positive Leak 


Negative Leak 


Fra. 1. 


4. It will be noted that the arrangement of paragraph 3 
gives no continuous indication for both mains, but a simple 
modification of the connections provides this: Let two 
equal resistances R, R, be coupled at one end to the two 
mains, and at the other joined together and to the indicating 
instrument, whose second terminal is put to earth. Then any 
inequality in the P.D.'s between the two mains and earth 
causes a deflection. 

With this scheme of connection there may exist equal 
leaks of large amount on both mains, without any deflection 
being observed ; therefore, the arrangement does no more 


than serve as an alarm in case of an accidental leak on one 


main only. 
5. If means be provided for interrupting the circuit of 


either of the resistances, the instrument remains coupled 
between one main and earth (fig. 2) ; and the two readings 
obtained by breaking each resistance in succession give 
values from which the two leaks may be derived—from a 
table or curve, not by a simple indication. 


Positive Leak 


Keys tor breaking №, R, 


x 


Negative Leak. 


Fic. 2. 


The Home Office fully recognises that such a system comes 
as near as is practicable to fulfilling the requirements of the 
roles, and is satisfied with it “till better means can be 


devised." 
6. The above scheme is drawn for a two-wire system, and 


Serves either for direct or alternating current. А similar 
arrangement can be adopted for three-phase circuits, as 
indicated in the following sketch :— 


Ут 
Rr, 1K 
Keys Loaks to Earth 
© E 


Voltmeter 


Fia. 3. 


To sum up :—In insulated circuits— 

1. The leakage current cannot be measured. 

2. The values of the resistances of both [or all] mains 
cannot be continuously and directly indicated. 

3. The values of the said resistances can be deduced from 
two [or three] observations, either of which is useless without 


the other [or others]. 


characterised by a certain economy of truth. 


These propositions are incompatible with the letter of the 
requirements of the rules, and to dismiss them airily as“ in 
accordance with their spirit," seems to be undesirable in 
view of the penalties attaching to the position of a colliery 
manager who neglecta to obey the law. The proper course 
pending the reconcilement of Ше rule with the physical 
possibilities, appears to be for the instrument maker to 
obtain Home Office sanction for the method he proposes, 
and for the colliery to try no instrument which has not been 
approved. 

The form which an instrument maker should adopt in 
advertising the methods he prefers to use must be left to his 
own conscience—but some recent examples seem to be 


E. B. Vignoles. 
London, W., June 6th, 1905. 


Mr. C. D. Farckz informs us that the word“ guarantee 
in the last paragraph of his letter on “ Charging for Supply," 
published in our last issne, was due to 8 shorthand error ; 
the word intended was ** grant." | 

ADDRESS WANTED.—Will Mr. R. Stanley Smith kindly 
send his present address to the Editors ? 


THE PROPOSED SOUTH MANCHESTER 
ELECTRIC RAILWAY. 


Toe main features of the South Manchester Electric Railway 
scheme, which was briefly referred to in our columns last week, wore 
explained at a meeting held at the Midland Hotel, Manchester, on 
Tuesday last, of residents and others interested in the district 
through which it is intended the line shall run. The meeting was 
presided over by Mr. Е, Halliday (Messrs. Halliday, Pearson & Co., 
accountants), and there were present some 20 or 30 gentlemen. 
The joint engineers of the scheme (Mr. John M. Newton, of Man- 
chester and Westminster, and Mr. James M. Welch, of Manchester) 
attended to explain the details of the scheme. According to a key 
map which was exhibited, the line will start near Whitworth Park, 
in the City of Manchester, and, passing Barlow Moor, will cross the 
River Mersey by an iron bridge, continuing by way of Bagaley and 
Davenport Green to Ringway. Bearing eastward, it will run 
through Styal and Handforth, and continue by Pownall Green and 
Bramhall Green to Hasel Grove, where it will join the electric 
tramway system of the Stockport Corporation. There will be short 
branches from Davenport Green to Hale Oarr, from Barlow Moor to 
Oborlton-cum-Hardy, and from Bramhall to Davenport. 

Mr. Newton, after describing the route, said probably the whole 
of the main line would be double. The site for & generating 
station had not yet been settled, but it might possibly bo that a 
portion of the current for working the traffic would be taken from 
the Manchester Corporation, and another portion from Stockport. 
The total length of the main line would be 16 miles—tbat was from 
Whitworth Park to Hazel Grove—and, with the branches, there 
would bea total length to be laid of 203 miles. The main feature 
of the line was that it passed through an attractive district within a 
radius of nine miles from the Manchester Town Hall. The most 
southern limit of the existing tramways was at Hasel Grove; there 
was none other, except the Stockport and Gatley line; but there 
were the lines authorised, but not yet constructed, under the 
powers of the Manchester Southern Tramways Act, to 
Northenden (connecting with Palatine Road), and to Sale, 
where a connection woeld be formed with the Manchester and 
Altrincham extension. This new project was well removed from 
any authorised or existing tramways, There was the further advan- 
tage that none of the roads through which their line would pass 
were main roads—they were all country lanes—so that there was 
no reasonable prospect of tramway or motor-’bus competition. | 
The promoters did not consider that they were competing with any 
existing tramway ; on the contrary, the line would be a feeder to 
some. Possibly the Manchester South Junction and Altrincham 
Co. might regard them as competitors, but as that line already had 
about as much traffic as if could accommodate, and was not 
approached within two miles, it could hardly do so with justice. 
Some comment might be made on the Manchester terminus being 
so far from the centre of the city (14 miles), but, with such an 
excellent tram service as that of Manchester, that would be no great 
disadvantage. They could not go further into the city, except at huge 
expense, and they did not feel justified in ing that a 
part of their scheme. On the other hand, the scheme would 
lend itself to any further extension towards the city that might be 
desired. There were several ways of doing it. If necessary they 
could lead off with a “tube,” about half a mile back from Whit- 
worth Park Station, and bring the line, say, into Albert Square, 
with a connection to Victoria Station. But that was no part of their 
present scheme. The promoters expected to attract a considerable 
amount of traffic from other lines, at pointe where those lines 
intersected their own. It conld hardly be used as an argument 
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against them that they were going through а sparsely populated 
diatriot. It was obvious that, if there were a series of towns on tbe 
route, there must be a railway; what they expected was tbat a 
string of villages and residential suburbs would spring up, which 
would yield а very considerable traffic to their line. He did not 
anticipate much opposition from the local autborities on the ground 
that the line would be carried over country roads on the level. 
His engineering colleague and himself were strongly of opinion 
that the convenience of the public would be better served by 
level crossings, over unfrequented roads, than by bridges. At each 
crossing there would be a stopping place for setting down and 
taking up passengers. Locomotion would be much more rapid 
than by any other form of traction. There was to be no third rail 
arrangement. Overhead equipment was intended, similar to that 
in use on the Manchester tramways, with such modifications in 
detail as might be considered necessary. In the improbable event 
of new country roads being constructed capable of being used by 
tramways or motor-omnibuses, neither kind of conveyance could 
possibly compete with them in the matter of speed. 

Some discussion followed, in which a general approval of the 
undertaking was expressed by several gentlemen. 

Mr. Boutflower held strongly that the ssction of the line nearest 
Manchester would be most useful and profitable. He asked the 
promoters to consider the possibility of a connection with the Bhip 
Canal Docks, with а view to goods transit. 

Mr. Newton said they had not lost sight of the latter advantage, 
but the present scheme was, in their jadgement, sufficient for one 
Bill. Ths line would be so laid out as to facilitate a possible con- 
nection with the Docks, and the development of an ares, on the 
lines of Trafford Park. | 

Replying to further questions, Mr, Newton said they estimated 
that a capital would be needed of £400,000 or £500,000, on the 
assumption that levelcrossings would be permitted. If they were 
compelled to construct bridges, to carry the line either under or 
above the roads, there would need to bs, roughly speaking, another 
£100,000, in which case it was open toquestion whether the scheme 
could be carried through. There would be the further objection to 
bridges and cuttings on embankmente, as the case might be, would 
depreciate the district for residential purposes. 

Objection to level crossings was expressed by Mr. Owen, а 


gentleman residing at Hale, who in other respects warmly sup- 


ported tbe scheme. Не hoped the level crossinga would not be 
made a sine qua non. 

Mr. Newton said that, as engineers, they did not object to 
another £100,000 being spent, butit was & question whether the 
increase of capital, necessitated by bridges and embankmonts, 
would enable the line to pay such a dividend in the near future 
as would indace London capitalists to subscribe to it. The level 
crossings on their line would be less of a nuisance than the number- 
less crossings of the tram lines in the streets of Manchester. The 
cars, Mr. Newton added, would be single-deckers, similar to those 
on the London Underground—not tram in apy sense of the 
word, | 

Ultimately a resolution was put from the chair, and unanimously 
carried, expressing a general approval of the scheme as submitted 
to the meeting. Several gentlemen present agreed to serve on a 
provisional committee for furthering the scheme. 


BUSINESS NOTES. 


Engine Contracts.—Mesers. Alley & Maclellan, Ltd., 
have recently booked the following oontracts for high-speed 
engines, practically all of which are for electrical work: 

Two engines of 300 н.р, each for Messrs. J. Palmer, Jun., & Co., London, for 
the Chinese Government, Pekin. 
Three engines of 800 н.р. each and two of 60 н.р, each to the order of the 

British Westinghouse Co. for the Pyle and Blaina Works, Ltd., South 


5 of 400 н.р. for the Mansfield Corporation (through Messrs. Thomas 


r, Ltd.) 
Me 100 н.р. for Messrs. Siemens Bros. & Co., Ltd. ‚ 
One engine of 60 н.р, for the Howe Electrical Engineering Co., Ltd., Liverpool. 
One engine of 60 h. N. P. for Messrs. Keep Bros., Birmingham. 
One engine of 60 b. 11. l. for Messrs. Joseph Kirkham & Co., Kiev. 
One engine of 35 н.р. for Mr. James Barclay, Glasgow. 
One engine of 40 н.р. for Mr. E. Dewhurst, Preston. | 


Mechanical Stokers.—We understand that a large firm 
of steam-users in Lancashire, who have been users of Proctor’s 
mechanical stokers for over 22 years, applied one of the same 
makers’ latest and most improved shovel stokers with moving fire 
bars about 12 months ago. After carefully testing the same, they 
gave Mesers. James Proctor, Ltd., of Burnley, an order to fit up 12 
furnaces, and after an extended experience with these machines, 
they have now placed a further order with them for 80 more to be 


fitted. 

Palford Bros., Ltd.—The seventh annual meeting was 
held at Liverpool on Wednesday, 91st ult. Mr. E. G. Pulford was 
elected chairman, and reported that the year's trading had been 
most successful, They had completed some large contracts during 
the past year, and bad commenced the new year with a considerable 
amount of work, and the prospects of the company were of the 
brightest. It was proposed by Mr. J. Oargill, and carried unani- 
mously, that a dividend of 20 per cent., free of income-tax, be paid 
for the year ended March 31st last, and tbat the balance of profit be 
carried to reserve fund, raising this fund to 20 per cent. of the 
capital. Mr. Theo. B. Sheard was unanimously re-elected auditor 


for the ensuing year. 
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Edwards Air Pumps.—We understand that th 
Edwards pump has recently been adopted for condensing plaats u 
the following electrical stations :—Aberdeen (repeat order); Bell 
Trams (three sets of three-throw pumps); Bolton; Calcutta: (i. 
chester; Orewe; Fulham; Gloucester; Hammeramith (two sets ol 
three-throw pumps for turbine plant); Hastings; Kieg' Lym: 
Leeds (two sets of three-throw pumps); Malta Dockyard (fou wy 
of two-throw pumps); Norwich (turbine plant); Port иь 
(two sets of three-throw pumps); Sheerness Dockyard (three sets of 
two-throw pumps) ; South Shields; Tokio; and Wokiag. 


Large Railway Bell.—The accompanying illustration 
shows one of the most powerful electric bells ever made. The gong 
is 19} in. in diameter, and weighs 90 Ib.; the weight of the coos 
plete bell is about 14 cwt. The heavy iron clapper, 2 in in 
diameter, is of sufficient size and weight to produce load cw 


— 


Lagas BBLL, wrrHOUT тна Ноор. 


notes, the number of strokes per minute being about 100—120. Тм 
motion parts are entirely enclosed in a water-tight cast-iron boz, 
the pull rod for actuating the clapper coming through в packed 
gland. The current required to operate this bell is 2amperesi 
18 volts, and can be furnished by 12 ordinary size dry cells. The 
bell is shown without the hood, which normally covers the clapper. 
It was made under Macleod & Plato's patents, by MESSR3. 
MacLEOD & Co., Lap, of Norfolk House, Laurence Рош 
Hill E.C., primarily for railway working, but, of coure, it ! 
Applicable to many other purposes. 


Brash Contracts.—The following contracts have bea 

booked by the Ввовн ExrcraicaL EnsorNEEBING Co :— 

One 150-xw, motor-generator set, and one 60-Kw ditto, for the Belfast Cor 
poration. 

Twelve car-bodies and standard trucks, for the Dundee and Brougbiy Ferry 
Tramways, per B.T.H. Co. 
Tea motor-omnibus bodies, for the London Motor-Omnibas Co. 
рош Co four-wheel car-bodies, for the Musselburgh Tramways, pet 


B А 
Twelve double-deck four-wheel car-bodies with standard trucks and Brosh 
8 equipments, for the Provincial Tram ways Co., for Gosport and 
rams. 


Large Electrical Motor- Cars.— The ELROr RIC VEHICLE 
Co., of Hartford, Conn, U.. A., has lately completed for th 
American Sight-Seeing Co., of New York, three large Seeing New 
York " electric cars. Each of the vehicles has accommodation fot 
48 passengers, the seats, which are arranged char-a-banc er 
being gradually elevated from the front towards the rear, 60 that 
occupants all have a clear view forward. Power is furnished by : 
battery of 44 Exide cells slung below the body. The vaten 
propelled by two electric motors, each driving one of the rear 
wheels through chain gearing. The vehicles, which bave ! 
maximum speed of 8 miles per hour, have а wheel base of 9 fl. 412, 
the 36-in. road wheels being shod with 7-in. solid rabber tires. 


м е 
Heating Lamps.— Referring to the note in our las isse 
under this heading, the Dowsrxa Rapram Haar Co., LD, WT 
to point out that, while it is true that they have used eg 
number of Sunbeam lamps, from tbe wording of the notice is 
would appear that they have used solely Sunbeam lamps. n 
not the case, as these have formed only a very small proportion f 
the total number of lamps employed. They have been used chie”) 
for special purposes, but, owing to the introduction of impor. 
пош ze use of this type of lamp has now been practically 
continued. 


Belgium.—La SOCIETE DES ATELIERS DE CONSTRUC 
TIONS ELECTRIQUES DE CHARLEROI reports a profit o 
the last financial year, 


t £6,244 fot 
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cf Tredegar Iron and Coal Co, Ltd.—In their annual 


Reconstruction.—On Monday, in the Chancery Court 
of Lancashire, at Liverpool, & petition was heard by Mr. F. W. 
Taylor, as Deputy Vice-Ohancellor, which was supported by Mr. 
Roger Lawrence, on behalf of FAwogTr, PRESTON & Co., LTD., an 
old engineering company of Liverpool, for sanction to recon- 
struot the company. An order authorising the reconstruction was 


granted, 

* Freezor" Electric Fans.—The General Electric Co., 
Ltd., of Queen Victoria Street, E. O., are distributing to the trade a new 
electrio fan list, which was issued simultaneously with the arrival 
of the first real warm weather in London this season. The latest 
patterns, here illustrated, combine in one unit the three styles known 
as desk, trunnion and bracket fans. They may be adjusted to 
propel the air in any direction, and require neither extra psrts nor 
special tools to adapt them for use as desk or bracket fans. These fans 
embody all the good points of the well-known Freezor " fans, and 
are an improvement in design and appearance. The field cores are 
cast integral with the frame, giving an ünbroken magnetic circuit, the 
armatures are wound with double silk insulated wire, and the com- 


mutators are made of hard drawn copper, insulated with mica. The 


brush-holders are of the cartridge type, and each one of the 
brushes— which are square in seotion, to ensure large and continuous 
contact with the commutator—may be easily removed by the with- 


. Fig. 1.—' FREBZOR" D.c. BBíACKET FAN. 


drawal of a pin. The regulators, which give three speeds, are made 
of mica plates wound with high-grade resistance wire, of ample 


‘capacity to carry the maximum carrent without undue heating. 


The plates carrying the wires are separate units, and are combined 
in proper numbers to give the requisite resistances for the different 
sizes and voltages of fans. To change from desk to bracket, or 
vice versd, is a very simple operation. The horizontal adjustment 
extends over nearly a full circle, and a friction device holds the fan 
firmly at any desired point. The body swings on pivots in the 
trunnion, a set screw being provided to hold it in place at the 
desired angle. A variety of types of fans are illustrated and priced 
in this list forceiling, cabin, desk and bracket use. The last four pages 
are devoted to alternating-current fans; in this section a special 
pattern is shown fitted with trunnion frame. It is provided with a 
switch, but without speed regulator, and the speed varies from 1,150 
r.p.m. at 40 cycles up to 1,400 r.p.m. at 60 cycles. Fig. 1 shows a 
oontinuous current bracket fan, and fig. 3 an alternating-current 
ditto; fig. 2 represents a small continuous current fan for ventilating 


or porthole use. 


Book Notices.— Project of Terminal Harbours for the 
Panama Canal.” By Lindon W. Bates. New York: 74, Broadway. 

“Le Four Electrique, son Origine, ses Transformations, et ses 
Applications— Forces Naturelles, Electro-Métallurgie, Chimie par 
voie Sèche.” By Adolphe Minet. Paris: A. Hermann. 4s. 

“Modern Electrio Practice.“ By Magnus MacLean. Vol 6. 
London: The Gresham Publisbing Co. 969. net. 

“Journal of tbe Institution of Electrical Engineers,” May, 1905, 
No, 172, Vol. XXXIV. London: E. and F. N. Spon. 5s. 

"The Rudiments of Practical Mathematics.” By A. Consterdine 
and A. Barnes. London: John Murray. 28. 6d. 

" Bulletin of the Imperial Institute." Quarterly, Vol. III., No. 1, 
1905. London: Imperial Institute, B. W. 1s. 

A book entitled Modern Lightning Conductors,” is to be pub- 
lished shortly by Croaby Lockwood & Son, and will be of interest 
to all who wish to study the question of protecting buildings 
sgsinst lightnirg damage. The author, Mr. Killingworth Hedges, 
О.Е. (Hon. Secretary of the Lightning Research Committee, which 
bas just issued its Report), besides illustrating many of the examples 
of lightning strokes furnished by the committee’s observers, is giving 
details and specifications as to the best methods for carrying out 
the rules and suggestions contained in the report. 


Wanted for Exhibition.—The Newcastle-upon-Tyne 
Electric Supply Oo., and the County of Durham Electrical Power 
Distribution Co. are increasing their showroom accommodation, and 
want particulars of electrical apparatus and goods for exhibition 
therein. See our advertisement pages to-day. 


Fia. 2.—PonTHOLE FAN. 


report the directors say:—''The collieries and works have been 
maintained in a condition of full efficiency. Two improved screen- 
ing plants have been completed and a third is being erected, the 
importance being fully recognised of marketing coal in the best 
possible condition. The electrical plant, the installation of which 
was commenced about four years ago, has now been working in ite 
entirety for a sufficient period to enable your directors to state, 
after very exhaustive tests and minute inquiry and comparisons, 
that the results fully justify the expenditure in adopting electricity 
as the motive power for hauling, pumping, and lighting the 


collieries.” 

A German Combine.—By resolutions carried at the 
general meeting held on May 4th, the firm of FELTEN AND 
GuiLLHAUMB CABLSWERK AOTIEN-GESELLSOHAFT, of Mülbeim-on- 
Rhine, takes over the manufacturing portion of the firm Electricitiits 
Actien-Gesellschaft vorm. W. Lahmeyer & Co, of Frankfart-on- 
Main, and the style of the new firm is Felten & Guilleaume- 
Lahmeyer Werke Actien-Gesellschaft. То carry out fhis arrange- 
ment, and at the same time increase the working capital, the Felten 
and Guilleaume Co.'s capital has been raised from 36,000,000 marks 
to 55,000,000 marks. The new shares have been issued at 110 per 
cent., free of charge, and are entitled to dividend for the current 
year. The management of both concerns remains unchanged. As 


Fic. 3.—“ FaEEzoR" 4.0. Ввлокит FAN; 


stated above, it is the manufacturing part of the Lahmeyer Co. that 
enters into the new combine, whilst the Electricitäts Actien- 
Gesellschaft vorm. W. Lahmeyer & Oo. as a firm still continues to 
exist, and assumes the character of а finance institution, and will 
remain in touch with the new Felten & Guilleaume-Lahmeyer 
Works in so far as they receive, as an equivalent for the surrender of 
their manufacturing business, a corresponding proportion of the 
shares of the new company. The transaction was concluded on the 
basis of the status of the Lahmeyer Works on March 31st. The 
Electricitáts Actien- Gesellschaft vorm. W. Lahmeyer & Oo., in 
addition to the 17,000,000 marks shares taken over of the new com- 
pany's shares, retain possession of their investments figuring in the 
balance-sheet at 8,745,886 marks. Their capital of 20,000,000 
marks and obligations of 12,975,000 marks remain analtered. 
During the last four years the Lahmeyer Co. paid ia dividends 10, 
0, O and 21 per cent. respectively. The firm of Felten and 


Guilleaume, Carlswerk, whose style is changed to Felten and 


Guilleamme-Lahmeyer- Werke, was converted into a limited com- 
pany at the beginning of 1900, with & capital of 30,000,000 marks, 
increased at the end of the same year to 36,000,000 marks. This 
firm has been the property of the Guilleaume family for more than 
75 years. Since the conversion into a limited company, dividends 
of 10, 0, 5 and 5 per cent. have been declared for the years 1900, 
1901, 1902 and 1903 respectively. For the year 1904 a dividend 
has just been declared of 8 per cent. The shares of the Felten and 
Guillesume Co. have hitherto been held exclusively by the 
Guilleaume family, and we understand this will continue to be the 
case. The board of directors was hitherto composed of Messrs. 
Theodor & Max von Guilleaume and Mr. Justizrat Heiliger, all of 
Cologne. The works of Felten & Guilleaume Carlswerk employ 
about 5,000 bands, and engines of 5,500 f.. Their principal manu- 
factures are wires and wire products. In addition the cable 
factory is one of the most prominent branches, whilst the Lahmeyer 
Co. has been chiefly engaged in the manufacture of dynamos. It 
is calculated that the combine will reap considerable benefit from 
the existing commercial relations of both concerns The amalga- 
mation is regarded as an event of high significance in connection 
with German electrical industry, as ín future the concern will 
embrace almost every branch of the vast fleld of electrical engi- 
neering. The Allgemeine Electricitits-Gesellschaft and the Union 
Electricitüts-Gesellgcbaft have been united for some time past, as 
also the Siemens-Schuckert group. The German electrical industry 
is, by this latest combine, divided into three important groups. 
The Felten & Guillesume-Lahmeyer Works form the third group, in 
the west of Germany. | 


Catalogues and Lists.—ArLiANcE ELECTRICAL Co., 
Lrp., Grafton Street, W. Pamphlet relating to electric coal-cutting 
machinery,  Half-tone and diagrammatic illustrations, appear 


936 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,437, Jomm 9, 1905. 


together with full descriptive account of the electric chain brest 
‘machine and its operation; also brief references to Long-Wall 
mining machines. 


Messrs. Wann & Gornpsrowm, Manchester. Several new 
illustrated price lists particularising their main fuses in iron cases 
with Vitro patent lining, watertight lighting fittings for factories, 
mines, &0., socket and battery fans, Brillia electric lamps, elec- 
tric bells and accessories and wires therefor, fuseboards, ' Multum," 
Knowle, and other switches. 

Маваһвв. Jonnson & PHIrLLIPS, Old Charlton. Circular giving 
very lengthy list of corporations, companies, country mansions, 
hospitals and other public institutions, theatres, railways, ships, &c., 
using their electric light and power cables. 

Тив Jauxs Kerru & Brackman Co, Lrp., 27, Farringdon 
Avenue, H. O. Collection of price lists neatly bound together, 
showing in detail their well-known Blackman fans and electric 
motors for continuous and alternating-current service ; also Keith- 
Blackman rheostate for fao motor-starting and regulating, electric 
motor and blower for smiths’ fires, furnaces, &c. 

Mzssns. Fernanti, Lrp.; Hollinwood. Catalogue No. 17 giving 
full illustrated description, with prices, weights, code words, &c., of 
their alternating instantaneous action. maximum current relay for 
controlling automatic switches. 

Baur Laks HanpwARE Co, Salt Lake City, Utah. Illustrated 
lists of Keller assay balances. 

BrusH HLTOrRICAL ENGINEERING Co. Lro. Picture postcard, 
slightly in excess of the accustomed size, with an imposing illustra- 
tion in striking colours of one of the electric coaches supplied 
by the company for the Metropolitan District Railway. Another 
view on the face of the card shows the building of these coaches in 
progress at the Faloon Works. 


Gramme Circuit-Breakers,—A new series of circuit- 
breakers has been patented by the Boorgrg Gramma, of 144, Gray's 
Inn Road, W.C., in which some interesting features are embodied. 
The circuit-breakor, which is provided with a carbon break, can be 
opened by hand as well as automatically, and the operating lever is 
separate from the contact arm, with which it engages by means of 
э trigger. There ів a second trigger attached to the base of the 
cironit-breaker, which retains the operating lever, and, therefore, 
the contact arm, in the closed position when the conditions are 
normal; but in the event of an excessive current flowing, both 
these triggers are tripped, and the breaker opens. If now the 
attendant closes the uit-breaker while the cause of the excess 
current persiste, the breaker instantly re-opens, and cannot be held 
closed by force. The arrangement of the triggers is very ingenious 
and effective. 


From Bombay.—Messrs. MARSHALL & Co., electrical 
engineers, contractors and mill furnishers, of Esplanade Road, 
Bombay, are inviting firme in this country to send particulars and 
prices of electrical specialities. During the last two years the firm 
has put down electric light plants in 12 large cotton spinning mills 
in India. Bombay will shortly be having a public supply of electric 
light and power available. 


For Sale.—The Leigh electricity department offers a 
three-wire switchboard for sale. 


Dissolutions and Liquidations. — Stzam POWER 
Syxpicats, Lrp.—Winding up voluntarily with Mr. H. W. 
Wilkinson, 2, Queen Anne's Gate, B.W., as liquidator. 

Automatic ELnxoTAIO0 RAILWAY SIGNAL. Oo., Lrn.— Meeting to be 
held at 5, Castle Street, Liverpool, on July 10th, to hear an account 
of the winding up from the liquidator. 

А. R. HOLAuRS & CO.—Messrs. А. R. Holmes and C. W. В. 
Nicholson, accumulator manufacturers and electrical engineers, 231, 
Liverpool Road, Islington, N., have dissolved partnership. Mr. 
A. B. Holmes will attend to debts. 

CABLE AocOESSORIES Co.—Mesers. R. G. Linsoott and G. O. 
Harrell, electrical engineers, 148, Aston Street, Birmingham, have 
dissolved partnership. Mr. Hurrell will attend to debts and con- 
tinue the business under the old name. 

W. Ввоокв Sa ERS. Notice of dissolution of partnership appears 
among our Official Notices " to-day. Mr. J. E. Sayers will carry on 
the consulting and other business at 157, West George Street, 
Glasgow, and Mr. W. B. Sayers will devote himself to patent 
developing and machine designing work at 189, Bt. Vincent Street, 
Glasgow. 


Trade Announcements.—THE Weston ELECTRICAL 
INSTRUMENT Co., of U. B. A., have a branch office and laboratory in 
London at Audrey House, Ely Place, Holborn, E.O., under the 
management of Mr. A. Davy. | 

Mr. Groram Listen, of Dursley, Gloucestershire, has been 
appointed sole agent for Mxssas. W. T. C. MacALLEN & Co., for 
the British Empire and Europe for the sale of their tramway 
equipments, insulating material, &c. 

Messes. J. В. Henry, Lrp., have opened showrooms at 22, St. 
James' Street, Picoadilly, W.O., for their wooden electric light 
fittings. The showrooms are well decorated and furnished. 

The D.P. Batreny Co. inform us that from June 1st all inquiries 
should be sent to them at Lumford Mills, Bakewell, Derbyshire, 
from € address the business of the company will in future be 
conducted. 


Messrs. Егллотт Beos. notify that their arrangement with the 


Weston Electrical Iastrument Co., of Newark, N.J., terminated 
several months ago. "They have still & stock of Weston instruments 
on hand, and should any of their customers require such instruments 
to match those already supplied by them they retain all the records 
of instruments supplied, and can, for some time to come, fill any 


. debtor should have his immediate discharg 


orders at a reduced price. They will continue to undertake repairs 
and recalibration of instruments. Having had 10 years’ experience 
in the adjusting and handling of moving-coil instruments, Messrs. 
Elliott Bros. have had special opportunities of studying their weak 
pointe, and the method of overcoming them, and they draw atten- 
tion to the complete set of improved moving-coil instraments which 
they are putting on the market, a number of which are in use 
in Government departments, central stations and technical insti- 
tutions, &. | 


Bankruptcy Proceedings. — Ковккт  FosrER.—Àt 
Burnley Couuty Court on June 1st, Robert Foster, late of the fizm 
of Foster & Baker, electrical engineers, of Burnley and Nelson, 
applied for an order rescinding an order of discharge granted on 
February 16th last, and for the granting of a new order of discharge. 
Judge Bompas, K.O., said it was clear that under the circumstances 
e if he would do what 
was reasonable. The original debts were £1,348, and a dividend of 
10s. in the £1 would be £674, and his assets were £201. That left 
£473 short, and if he had now got a situation at £300 a year, 
he ү to be able to pay £100 ре? annum without any 
difficulty. He would bave thought that he might be paying 
the £100 for five years without any serious unhappiness. Why 
should not he pay £100 yearly, until he paid £473, and met the 
10s. in the £, and then he would be in a position in which а man 
usually could get off? Mr. F. Roberts (for the debtor) said that 
when his Honour made the order in the first instance, he fixed the 
sum at £250, and made Foster pay his share towards making up the 
assets to 108. in the £, saying that that sum would just about make 
up his share. It seemed hard after Baker had got off scot free that 
Foster should have to pay the whole lot. Foster's position when 
the order was made, was that he had а salary of £150 a year, 
and at that time it would have been a physical impossibility for 
him to have carried out the terms of the judgement. It seemed 
hard now that he would be in a position to do it, he should not be 
able to take advantage of it. Since the matter was before the 
Oourt last the debtor had reported the facts to the Aston T.O., and 
that body did not consider it desirable to appoint anyone to the . 
position of electrical engineer with a big load of debt over him. 
He would be a public servant, and the Committee of the T.C. thought 
that £250 was as big an amount as he should have hanging over him. 
The Judge said that was a very good reason for not making the debtor 
pay more, bat he should have thought whether it was £250 or £600 
would hot have made much difference. However, а bird in the hand 
was worth two in the bush, and the discharge was granted subjeot 
to debtor paying 1 E50 ench halt- year. 

А. G. IAnId (electrical engineer, Tottenham and Woking). 
—Recaiving order made May 30th on creditor's petition. 

ALEXANDER HOLLAND.—T'he statement of in connection 
with the failure of Alexander Holland, trading as the Electrical 
and Mechanical Engineering Co., of 13, Bridgwater Street, Farn- 
worth, Bolton, shows liabilities amounting to £325, assets 
estimated to realise £31, and a deficiency of £294. Debtor 
attributes his failure to insufficient trade and low prices. He com- 
menced business under the above mentioned style in 1900 in partner- 
ship with Wm. Bullen and John Cope, both of whom shortly after- 
wards retired. Since then the business has been continued on his 
own account by the debtor. 

FRED. Shaw, electrical contractor, Hull.—Receiving order granted 
on June 1st on debtor's own petition. 


High Pressure Discharges.— Referring to our report 
of the Royal Society Conversazione last week, in which, in connec- 
tion with the exhibit of Mxssns. IsgNTHAL & Co., we said, “ the 
motor-driven commutator appears to be а substitute of doubtful 
advantage,” Messrs. Isenthal poiot out that, as this commutator is 
built exactly on the lines of any commutator, such as forms part of 
their dynamos and motors, it seems to them to possess an immense 
advantage as compared with interruptors of any kind, whether of 
the mercury type or an electrolytic variety. Just as the commu- 
tators of dynamos and motors can be relied upon to run for long 
periods without any skilled attention being given them, so, they 
urge, can the commutator of the new apparatus be relied upon to 
perform its function, whilst the interruptor distinctly does not 
falfil this condition. The sparking at the commutator brushes is 
nil, owing to the peculiar arrangement of the electrolytic condenser 
in series, and not in parallel, with the contact points. Moreover, 
the commutator of the new arrangement is also designed £o convert 
continuous current sparklesaly into alternating current of periodicity 
suitable for many physical and technical purposes, and finally the 
construction of the apparstus is such that far greater powers 
can be dealt with than is possible with ordinary interruptors. 
There are other important features of the new apparatus, which are 
regarded as of great value. 


A Newport (Mon.) Contract.—In respect of the contract 
of the BRITANNIA CO., to supply a switchboard to the Corporation's 
power station, the former claim £760 for extras and alsoabout £35 for 
damage done to а motor-starting panel and equipment which was lent 
to the Corporation. Acting on the suggestion of Му. H. F. Parshall, 
who has had several prolonged interviews with representatives of 
the company, the Corporation has decided to offer the company £350 
in settlement. 


The Transvaal.—Returns just to hand show that 
during the two months ending with February last the imports of 
electric wire, cables and fittings into the Transvaal attained & value 
о £40,000, a3 contrasted with only £17,000 in the first two months 
of 1904. 
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LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—Recently, as announced in the 
Hr. norBRICATL. Review, the Board of Guardians decided to install 
E.L. plant at the workhouse, and on June Ist it was moved that 
a loan of £5,000 should be applied for, for this purpose. There 
was much opposition, and, by 13 votes to 8, it was decided not to 
apply for the loan. A member gave notice of his intention to move 
the recission of the resolution approving of the E.L. installation. 


Batley.—The annual report of Mr. 8. D. Jones, 
electrical engineer to the Corporation, shows that at March 
31st last, the capital expenditure amounted to £36,068, an in- 
crease of £8,195 compared with 12 months ago. The total revenue 
was £3,764, and tbe totalicost £2,167, leaving a gross profit of £1,597. 
After payment of interest and sinking fund (£1,931) there remained 
a deficit of £394. In the eight months of the previous year there 
was a deficit of £864. At the end of March last the number of 
consumers was 96, of whom 25 were power consumers, having 38 
motors, with a capacity of 230 f. y. The total price per unit, in- 
clading traction, was 1°76d, against which the oost per unit 
was 1`154., and, with interest and sinking fund, 218d. per unit. 
Considering the scattered nature of the district, and the low price 
obtained for energy, the results of the year’s working are regarded 


as satisfactory. 

Beckenham.—-The lease of the British Insulated and 
Helsby Cables Oo. in connection with the electric light undertakirg 
expires at the end of this year, and the U.D.C. has decided 
to take over the undertaking, and extend it as it may think 
proper, the consideration being a payment of £100 to the company. 
The Council concedes revised prices for house services claimed by 
the company, and tbe latter will supply cables for two years from the 
expiration of its contract, The company will continue to work 
the station at its own risk until the contract expires Plans and 
specifications for extending the buildings, and providing & new 
250-Е w. generator with the necessary boilers, &c., are to be prepared; 
the extension of the power house will provide sufficient space to 
accommodate machinery for the eupply of tbe Penge tramways. 
The lease ezpires on November 22nd, and for the year ending 
March 31st, the loss oa the undertaking was under £400, this being 
due to the destructor. 

The U.D.C. bas recently lost a large contract for the supply 
of energy under somewhat exceptional circumstances. hen 
the company now known as the South Metropolitan Electric 
Light Co. agreed to purchase the undertaking of the Crystal 
Palace District Electric Lighting Oc., the Council successfully 
claimed the right to purchase that portion of the andertaking which 
came within ite district. Shortly after this the Oouncil received 
an application from the directors of the Orystal Palace for terms 
on which it would be prepared to supply that building with 
energy for illuminating purposes. The negotiations proceeded, and 
the question arose as to whether the Council would be supplying 
outside its own district. A portion of the Orystal Palace and 
grounds comes within the Beckenham area, but the larger portion 
of the Palace comes witbin the Penge district, over which the South 
Metropolitan Co. has exclusive powers to sapply energy. It has 
been decided that any attempt to supply the Crystal Palace would 
land the Council in serious litigation, and therefore it will not 
proceed further with the negotiations with the Crystal Palace Co. 


Bradford.—The Electricity Committee has recommended 
the T.C. to apply to the L.G.B. for a loan of £60,000 for electricity 
purposes. 

Burton-upon-Trent.— Below we give in brief the results 
of the past year's working (ended March 31st last) of the Corpora- 
tion electricity undertaking, together with the figures for the pre- 


ceding year :— 

d 1904-5. 1903.4. 
Total revenue .. ss £9,791 £8,962 
Works cost ae ee ae 00 ee 7 4,812 
Balance, less interest and sinking fund charges + 857 + 1,197 
Average price obtained per unit .. „+ ds 2:82 8'1 
Total cost per unit ee ee xx ws 1:33 1:52 
Units sold és s a 20 ЧИ 986,938 678,020 
No. of equivalent 8-с.р, lamps connected 82,111 20,390 
Plant capacity .. җә EA 805 т 1,610 kw, 1,110 км 
Maxiinuin load (lighting and power only) 427 KW. 870 Kw, 


During the past year an alternative flat rate of 5d. per unit was 
introduced, the result of which was that some consumers had the 
price of energy reduced 1d. per unit. Lamp connections increased 
14:82 per cent. against 12:2 in the previous year, and the sale of 
units only 5 per cent. against 183 per cent. іп 1903-4. Motor con- 
nections are very satisfactory, and with 102:5 н.г. in band brings 
the total up to 30675 H.P. The smaller surplus last year is attri- 
buted to the adoption of a flat rate and depression in trade. 


Chatham.—A fire which destroyed the generating station 
belonging to the Kent Electric Power Co., broke out at 1 o'clock on 
Friday morning last. The station is used for supplying electric 
light and power in the townsof Chatham, Rochester and Strood, so 
that the greatest possible inconvenience was caused in the district. 
After negotiations, arrangements were made for taking a supply of 
energy offered by the Gillingham Corporation. The chief difficulty 
in the way of doing this was the Rrovision and laying of а high- 
tension main, over 1,000 yds. long, across the ground known as the 

паша lines.“ The consent of the War Office was, however 
obtained, aud in all probsbility the supply will be again available 
for the public immediately after the holidays. In regard to the 
permanent supply, the Kent Electric Power Oo. anticipates that 
ita new power station at Frindsbury will be in а position to suppl 
energy before the end of the present year. EY 


Continental Notes.—SPAIN.—À water-power plant is 
to be erected at Oabrera on the banks of the Moya, to supply elec- 
tricity for lighting and power dí ori | 

The generating etation of the iedad Hidro-Electrica Miestra 
Senora del Socorro has just been inaugurated. It is situated on the 
River Genil and supplies energy for lighting purposes to the 
towns of Osuna and Herrera (Seville) distant respectively about 
23 and 5 miles. 

Irauy.—A concession has been obtained by the Societa per la 
Tramois Pinerolo-Perosa to put down a hydro-electricity generating 
plant on the Chisone, for the operation of its tramway system. 

| @ France.—The committee appointed by the Paris Municipal Council 
has returned from its tour of inspection of electricity works in the 
principal cities in Europe, the visits having been paid for the 
purpose of gathering information which might assist in deter- 
mining the question as to the future position of the électric lighting 
industry in the French capital. As a result of the investigation, it 
is said that the committee repor:s conclusions which are entirely 
different from those arrived at by the Technical Commission in 
Paris. The points of idifference relate to the maximum power of 
the proposed turbines, the sites most suitable for the generating 
stations, the pressure to be used, and also in regard to the 
supply, which in foreign cities is more popular than in Paris. 
Pending further developments it may be mentioned, according to 
the report of the Compagnie Continentale Edison, that the muni- 
cipal authorities made an offer to the company with a view to the 
latter's conoession being prolonged for & short period. The con- 
ditions sought to be imposed are, however, of such а cbaracter that 
the directors have refused to accept them. In the meantime 
further negotiations have been embarked upon. 


Darlington.—The statement of accounts of the Cor- 
poration electricity department for the year ended March 31st last 
shows a profit, after payment of interest and depreciation, of £1,450, 
equal to about one-half the loss on the year’s working of the 
municipal light railways. From the end of the present month the 
Corporation has decided that the charge for energy shall be 4d. per 
unit up to 20,000 units, and 32d. per unit above that amount. For 
power purposes the charge will be reduced to 14d. per unit for the 
first 500 unite supplied per quarter, and 12d. beyond. 

Eastbourne.—The T.C. has decided to reduce the price 
of electricity for lighting from 6d. to 53d. per unit. The accounts 
of the undertaking for the past year show a net profit of £2,725, 
£2,000 of which has been placed to the depreciation fund, and 
£725 to the relief of the rates. : 

Grays.—The U.D.C.'s E.L. undertaking last year yielded 
& gross profit of £1,373, and & net surplus of £209. 


Grimsby.—The T.C. on Friday adopted an agreement 
to supply energy tothe Railway Co. for the Docks, on the maximum 
demand system at а fixed charge of £4 per annum per xw. of 
maximum demand, and jd. per unit for all energy consumed in 


excess. 
Hanley.—The T.C. has applied for a loan of £11,000 
for electricity purposes for the next three years. 

Lancaster.—The Corporation electricity undertaking last 
year yielded a net profit of £585, against £1,507 in the previous 
year. The surplus has been carried to the reserve fund, which now 
stands at £4,826. 

Leyton.—The U.D.C. has received from the L.G.B. 
permission to raise a loan of £5,000 for E.L. purposes. 


London,—Crry.—The Corporation has sanctioned the 
expenditure of £500 on re-wiring in connection with the 
systematic re-wiring scheme, now in progress, of the Library, 
Museum and new offices of the Guildhall. 

Sournwakk.—The Electric Power Supply Co. has written 
to the Council, offering, in order to meet the Council's objection 
to its Bill, to give an undertaking. to supply energy in bulk 
at a price which will enable the Council to sell at 24. per unit for 
power and 24d. for lighting. The offer is to be considered. 

WxsrMINSTER.—Tenders for the street lighting of the parish of 
Bt. James, from the Bt. James' and Pall Mall Electric Lighting Co. 
and the Gas Light and Coke Co, both practically for the ваше 
amount—viz., £17 per 700-c.P. lamp per annum for 66 lamps for 
five years— were discussed at the meeting of the Council last week. 
The advocates of gas took exception to the figures in & report from 
the engineer (Mr. Bradley), on the relative cost and general advan- 
tages of the rival systems, and moved that the town clerk and the 
treasurer be instructed to bring up a report upon the same matter. 


This was carried. 
BaTTEBSEA.— Application is to be made to the L.C.C. for а loan 


of £8,830 for extension of electric plant and mains. 

HACENRY.—Application is to be made by the B.C. to the L. C. C. 
for a loan of £18,310 for electrical purposes, as follows :—Mains, 
£11,861; public lamps, £1,301; plant, including artesian well, 
£2,152; demand indicators, £1,500; &c. 

Malton.—The U. D. C. has decided to ask the Northern 
Counties Electricity Supply Co. to tender for lighting the district 
by electricity, in accordance with the terms of an agreement entered 
into in December, 1899, by which the company is to supply energy 

~ at 30 per cent. less than the price paid for gas. 


Worcester.—The T.C. is applying for a loan of £6,010, 
the amount overspent on the electricity capital acoount for 
machinery, extension of mains, &c. 

(Continued on page 943.) 
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THE * OF THE METROPOLITAN DISTRICT RAILWAY. 


(Continued from page 901.) 


Tur Lot's Road power station of the Underground Eleotric 
Railways Co. of London is situated at the junction of Chelsea 
Creek with the River Thames, the former bounding it on 
the south side of the boiler house. 

. It is destined to supply energy for working the whole of 
the District Railway system, and also the Baker Street and 
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Waterloo, the Great Nonam and Brompton, the Charing 
Cross and Hampstead, and the Edgware and Hampstead Rail- 
ways, and certain tramways south of the Thames. These will 
unitedly represent by far the heaviest and densest traffic of 
any electric railway network, and some idea of its propor- 
tions, a8 also of the scope of the power station plant, can be 
gained from the fact that 24 sub-stations will be required, 
in which will be installed 77 rotary converters with a total 
capacity of 87,500 kw. 

Such a scheme has necessarily called for a generating 
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station of unusual proportions and design; the Lot's 
Road power house, when complete, will contain 80,000 н.р. 
of generating machinery, and cover more than 3} acres of land, 
including yards, &c., the cost being some 2} millions 
sterling. ; 

The size of the building and the plant which it contains 
has necessitated the greatest care in laying the foundations, 
which consist of about 220 concrete piers, which have been 
sunk through to the London clay at a depth of 35 ft. 

The necessity of making all the excavations watertight as 
they proceeded was a troublesome and costly one; but the 
fact that they were well below the river level, even at low 
tide, made this course imperative. 

In the outline plan of the site, fig. 23, it will be noticed 
that at the eastern extremity a spacious barge basin is 
situated, in which the barges conveying coal or other 
material to the works are unloaded. Behind this is a 

building containing the oil-cooling 

plant, and at the other extremity 
of the site the ash-handling equip- 
ment is installed. Further west- 
ward still, on the opposite side of 

Chelsea Creek, are situated the 

sidings of the West London Exten- 

sion Railway. 

Clearly the power plant is s most 
advantageously situated in regard 
to its enormous requirements in 
fuel and in water for condensing 
purposes, the proximity of the 
River Thames and of a railway, 
affording not only working, but 
also constructive, facilities of great 
value. 

In the construction of the build- 
ings, little less than 20,000 tons of 

© steel have been used, of which 
some 6,000 tons were required for 
the main framework. 

The internal arrangements of 
the power station, which is 453 ft. 
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long x 175 ft. wide and 140 ft. high, are shown in plan and sec- 
tional elevation in figs, 20 and 21. It is divided longitudinally 
into engine and boiler rooms, the latter containing several 
floors. The arrangement of the boilers upon two floors is a 
decidedly novel one in England, but represents almost 
standard American practice ; it was a necessity in this case, 
owing to the large number of boilers installed, and con- 
siderations of floor space. 

The engine room contains Westinghouse-Parsons turbo- 
generators arranged in two rows longitudinally, with the 
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condensing plant,in the, basement, between the iwo ; the 
main switchgear occupies the whole of the Lot's Road side of 
the building, and is arranged in three galleries; the auxiliary 
plant and station switchgear is installed at the eastern 
énd of the building. TRAE | 


# with 


As an, alternative to ‘water-borne coal, arrangements have 
been made to obtain a supply of fuel from the sidings of the 
West London Extension Railway, and to bring the coal in at 
the cpposite end of the bunkers. 


T be coal bunkers 


Fie. 22. —ExTERIOR or PowmB STATION, SHOWING Coar- HANDLING PLANT, 


Оп, Cool mA Носве, &c. 

N aturally 9 the LOTS ROAD 
coal-handling plant 3 
for this station is 
of very. extensive 
proportions. 

Coal is picked up 
from barges in the 
basin, by two 1-ton 
grab travelling 
cranes, shown іп 
fig. 22, which span 
the basin. Passing OIAGRAM SHOWING OUTLINE OF PROPERTY 
through weighing CHELSEA GENERATING STANON. —— 
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hines attached UNDERGROUND CLECTRIC RAILWAYS COMPANY OF LONDON, LIMITED. 


to the cranes, the 
coal falls on to a 
30-in. ^ horizontal 
belt conveyor running some 190 ft. 
along the quay side, which delivers it 
to & coal-crushing machine, from which 
it subsequently drops into either of the 
two inclined bucket conveyors pro- 
vided at the eastern end of the boiler 
house. 

The latter apparatus, with a working 
capacity of 240 tons per hour, raises 
the coal to the top of the building, a 
height of 145 ft., aud deposits it on 
to one or other of two horizontal 24-in. 
belt conveyors, which run the length 
of the coal bunkers, a distance of some 
980 ft. 

These conveyors, which are provided 
with “throwing off ” carriages, which 
can be travelled to any desired position 
over the bunkers, are illustrated in 
fig. 26. 

Needless to add, the various cranes, 
elevators and conveyors are all elec- 
trically operated ; the travelling cranes 
run on railway tracks оп either 
side of the barge basin, and take 
power through a conduit and plough, 
the former laid in the track. The 
belt conveyor on the quay, is operated : 
by means of a 15-B.H.P. motor; 
the bucket conveyors are each | 
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CHELSEA CREEK. 
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Fig. 23.—PLAN oF POWER STATION SITE. 


have a capacity of. 15,000 tons, with 
which to cope with the anticipated 
daily consumption of some 800 tons 
of fuel. 
The boiler house will ultimately 
contain 80 Babcock & Wilcox water- 
tube boilers, of which 64 are in- 
stalled, supported directly on the steel 
framework of the building, on two 
floors, Each possesses 5,212 sq. ft. of 
heating surface, and is provided with a 
superheater of 672 sq. ft. area; the 
evaporative capacity per boiler is some 
18,000 Ib. of water per hour, at a 
working pressure of 175 lb. per sq. in. 
The boilers are divided up into sets 
of eight, the number required to 
operate each turbine nnit at full load. 
There is no steam connection between 
{һе various groups except in one case, 
where a header for supplying steam 
to the auxiliaries is fed from two. 
of them. Chain grate stoking gear 
is provided, with 83 sq. ft. of grate 
surface for each boiler. | 
The boilers are 
illustrated in fig. 
24. 

Twelve Green 
economisers, each 
consisting of 576 
tubes, and eight of 

half that size, 
giving a total of 
9,216 tubes, are 
installed in groups 
behind the boilers. 

They are erected 

immediately over 


RIVER THAMES. the main fines, the 


latter running 
under the boiler 
house floors, and во 
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Fig. 24.—Vigw or Upper Вопив FLOOR. 


driven by a 80-B.H.P. motor situated at the top of 


the conveyor stracture, and each conveyor over the 
buokers is provided with a 20-B.H.P. motor situated at the 
end of its run. 


arranged that any boiler unit can be isolated. The scraper 


gear for each section 
motor through worm 
driving motors in all. 


of 576 tubes is driven by an eleetric 
reduction gear, there being 16 such 


F 
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~. The main flues lead into thechimneys, of which there are The steam piping was supplied by Messrs, Babcock and 
four. These are‘built¥on the Custodis principle, withjan Wilcox, and is of solid drawn weldless steel. 
internal diameter at the base of 19 ft., and a height] of The pipe arrangement which follows the unit system, con- 
gists of 6 in. boiler branches from eight boilers, connected toa 
header, the latter in turn supplying through a 14-in, lap 
welded steel pipe, one  turbo-generator unit; all the 
generating units being distinct in their steam supply 
arrangements, 

A 10-in. auxiliary.header, connected to';two of! the main 
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Ег. 26.—Vimw or 24-1. BELT CONVEYORS OVBB COAL BUNKERS 


headers, supplies steam to the exciters and air-compresing 
plant. | E 
Our illustration, fig. 29, shows the steam piping and 
economisers in the upper boiler room, the coal bunkers being 

Fig. 25.—TnRiPLE-ExPANSION HRISd un Евер Pump, m BOILER overhead. 

House BASEMENT. The basement of the boiler house is divided into Ene 
975 ft.. and are placed symmetrically, in pairs, in the boiler parta, the centre one being utilised ав а pump room and the | 
house section, ош а ыш of the length of the building others for the ash-handling plant. In the pump room there | 
from the ends. The foundations for each chimney measure are installed a row of seven Worthington and one Heisler | 
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Fig. 27.— WxsSTISGHOUSE-PABSONS 5,500-xw. TURBO-GENEBATOR, SHOWING OPENING TO CONDENSER BASEMENT., 


depth of 35 ft.; there are few steam pumps; the former are of the vertical simplex com- 
AE in Europe 1 мч egie] them in size, as they have pound type, and the latter, which we illastrate in fig. E 
pee designed with a margin for extensions beyond even іва triple-expansion vertical pump fitted with a compen р 


the present enormous capacity of the station. ing valve gear. 


—— 
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Fic. 28.—TURBINE CASES UNDER CONSTRUCTION. 


Each pump bas 
а rated capacity of 
18,000 gallons per 
hour against a pres- 
sure of 225 lb. per 
вд. in. 

The feed water 
supply for the plant 
is obtained from an 
artesian well, 575 
ft. in depth, by 
means of a com- 
pressed air lift; 
this well is situated 
behind the oil cool- 
irg house, and sup- 
plies a large storage 
tenk arranged in 
the latter; from 
here the water feeds 
through an aux- 
iliary feed tank to 
high and low level 
feed suction pipes 
in the pump base- 
ment. - 

As an alterna- 


Fic. 29.— VIEW or BOILER Steam BRANCHES LEADING INTO HEADER; ALSO OF 


ECONOMISERS AND BUNKERS OVERHEAD. 


tive, a connection is provided to the 
public water supply, and a further one 
to the barge basin allows river water 
to enter into the low level suction. 

The condensed steam (or hot well 
discharge) is fed into the high level 
suction and falls through feed heaters 
which utilise the pump exhausts, into 
the lower suction pipe, form which it is 
pumped through the economisera to the 
boilers ; independent ring feed mains 
are arranged to take a supply from 
either of two pumps, апа to feed either 
or both of two boiler groups. 

The heaters exhaust through a com- 
mon main to atmosphere, any condensa- 
tion draining to a sump. | 

For handling the ashes from the 
boilers, a narrow gauge railway and 
suitable self-dumping trolleys are pro- 
vided in each outer basement; these 
receive the ashes from shoots and 
allow of their haulage by a B.T.H. 
accumulator  loco- 
motive to the yard 
at the western end 
of the  buildiag, 
where they are 
dumped into а 
storage bin; they 
may as an alterna- 
tive be loaded direct 
into barges by 
means of pneumatic 
cranes, situated at 
the side of the 
creek, 

The engine room, 
which is one of 
the features of the 
station, both on 
account of the tur- 
bine plant and the 
switchgear there in- 
stalled, will contain 
ten Westinghouse 
steam turbine 
generating sets, 
each consisting of 
a turbine of some 


Fic. 90.—WzsTINGHOUSE-PARSONS 5,500-kw. 8-PHASE l'UBBO-GENERATOB, SHOWING OPEBATING PLATFOBM, &c. 
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7,300 B.H.P., coupled direct to a three-phase alternator of follows :—Leaving the main “ disk-type” stcp-valve, which 
5,500-Kw. capacity. The floor space, however, is available is actuated by gearing from the platform, the steam flows 


for an additional 2,750-Kw. unit. 


Westinghouse single- 
cylinder, double-flow 
type, and are designed 
to run with a steam 
pressure of 165 lb. 
per sq. in., a super- 
heat of 100° F., and 
at a speed of 1,000 
rp.m. They are 
capable of sustaining 
an overload of 50 
per cent. by aid of 
automatic by-passes, 
and are extremely 
economical in steam 
consumption. 

As these turbines 
are the largest in 
Europe at the present 
time some details of 
their construction 
and operation may be 
of interest. The 
rolled steel rotating 
drum to which the 
blades.are fixed is 77 
in, in diameter, and 
is fitted at each end 
with forged-steel 
umbrella-shaped 
disks, shrunk in, the 
steel shaft being 
pressed into these. 
The first series of 
blades are of drop 
forged steel, dove- 
tailed and  caulked 
into grooves cut in 
the surface of the 
drum; in the case 
of the low-pressure 
series, they аге of 
delta metal, on ac- 
count of the corrosive 


The turbines are of the through an emergency shut-down valve, a strainer and a 


double-seated poppet 
governor valve; the 
latter being operated 
by а steam relay con- 
trolled by the centri- 
fugal governor. It 
now enters the 
cylinder at the centre, 
and passing through 
a series of nozzles 
and impulse blades, 
expands down : to 
practically atmos- 
pheric pressure, con- 
tinuing then through 
a number of pressure 
blades on the Par- 
gons principle to the 
condenser. Ап emer- 
gency governor is 
arranged at the oppo- 
site end of the spindle 
to the centrifugal 
governor; this acts 
if the speed of the 
turbine, from any 
cause, rises to а pre- 
determined maxi- 
mum, opening an 
auxiliary valve which, 
in turn, closes the 
emergency throttle 
valve. 

A speed variation 
of 10 per cent. 
above or below the 
normal can also be 
effected by means of 
an electrical control 
operated. from the 
control board. 


Ета. 31.— View or CONDENSER Unit, SHOWING CIRCULATING AND ЇлЕт Pump Мотовв, The steam flow, 


ALSO MAIN EXHAUST PIPES AND VALVES OPERATED BY COMPRESSED 


in opposite directions 


AIB IN BACKGROUND. 1 * 
after its admission at 


action of wet steam. The maia bearings are of the spherical the centre of the turbine, eliminates all end thrust, and obviates 
type, and аге of cast-iron with babbit metal linings, and the necessity for balance pistons. One end.of the shaft is fitted 


provided with a cooling water circulation. 


with a thrust block to allow of longitudinal adjustment of 


Forged steel flexible claw couplings running in oil are the turbine rotor, and a central system of lubrication 


Fia 32.—5,500-kw. TURBO-GENERATOR: COMPLETE 
TORBINE ROTOR. 


Еа. 33.—5,500-kw. TuRBO-GENERATOR: АВМАТОВЕ 
UNDER CONSTRUCTION. 


provided for connecting the turbine rotors with the revolving ^ supplies oil under pressure to each bearing, through a 

fields of the alternators, and are so arranged as to provide separate pipe. b | 

for apy inexactitude in the alignment of the two shafts. About 30 gallons of oil per minute is supplied to the 
The course of the steam through che turbine is ag bearing oil circulation system, and the  water-coolipg 
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jackets to the bearings require approximately 40 gallons of 
water per minute, when used. 

The three-phase Westinghouse alternators are of the revolv- 
ing field type, and on a non-inductive load, will each supply 
а current of 289 amperes per phase at a pressure of 11,000 
volta. They each are of 5,500 Kw. capacity with a frequency 


of 33:3 per second. The revolving field is a solid forging of 


Whitworth fluid pressed steel of good permeability, and is 
wound in the usual manner. The armature-core of laminated 
iron is supported by a heavy cast-iron frame, divided hori- 
zontally, and is wound in slots on its inner surface. The 
normal excitation current is 180 amperes at 125 volta, when 
the generator is delivering its full load at unity power factor. 

The guaranteed electrical efficiencies of the electrical 
generators on nop-inductive load are as follows :—Full load, 
97°25 per cent.; }-load, 96:5 per cent.; 4-load, 95 per 
cent. ; and }-load, 90 per cent. a 

The combined turbo-generators, when running ataspeed of 
1,000 r.p.m., with steam at-165 lb. per sq. in. pressure, 
superheated to 100° F., and exhausting into a vacuum of 
26 in. and 27 in. respectively, have a steam consumption per 
KW. approximately as follows :— 

Lb. steam per xw.-hour. 


Output. 26 in. vacuum. 27-in. vacuum. 
One and one quarter load, 6,875 kw.  ... 16 13:6 
Fall load, 5,500 Kw. ése TS .. ` 156 13:2 


$-load, 4,125 xw. ... s cii waa 17˙2 15:0 
j-load, 2,750 xw. ... ads А 184 16:0 


Figs. 27 and 30 give an excellent idea of the turbo-unita. The 
turbines each exhaust through two 44-in. diameter pipes to 
the condensers, which are on the dry vacuum principle, with 
separate motor-driven air and water pumps. The main 
exhaust valves, on account of their size, are operated by 
means of small compressed air motors. Ten vertical surface 
condensers will ultimately be installed in pits between the 
two rows of turbines, each having 15,000 sq. ft. of cooling 
surface. Circulating water is conveyed to the condensers 
through two 66-in. pipes, which extend from the centre of 
the river opposite the entrance to the barge basin, and run 
under the condenser pite, where they are embedded in con- 
crete. These pipes are each some 1,500 ft. long, and are 
provided with suitable valve chambers at the river bank ; 
they are used alternately for injection and delivery, the 
reversed flow (every 24 hours) removing any sediment which 
enters. ° 

Each condenser is provided with a 20-in. motor-driven 
centrifugal pump, which is utilised only for the purpose of 
overcoming friction, as the system is arranged on the 
syphonic principle, the tops of the condensers being within 
29 ft. of minimum low tide, and the circulating circuit 
closed. 

A horizontal electrically-driven dry vacuum pump and 
5-in. centrifugal pump for lifting the condensation water 
up to the feed pump suction piping are provided for each 
condenser. 

The 20-in. and 5-in. centrifugal pumps are of the 
horizontal type, arranged in the bottom of the condenser 
pits, the motors for driving them through vertical spindles, 
being fixed at the ordinary basement level. | 

The arrangement of the condensing plant will be seen in 
figa. 20, 21, 81, &c., the latter giving an excellent idea of the 
proportions and situation of these condensers in relation to 
the turbines. 

An alternative atmospheric exhaust is provided to each 
turbine, which haa & connection through an air-controlled 
automatic valve to one of four 60-in. pipes, which run up 
at the side of the chimneys to roof level. The condensing 
equipment was supplied by Messrs. J. H. Simpson & Co. 


(To be continued. ) 


German Imports and Exports of Electrical 
Machinery.—So far this year there has been a slight increase in 
the imports of foreign electrical machinery into Germany, the 
returns for the three months ending with March last showing a 
total of 333 tons, as compared with only 298 tons in the corre- 
sponding period of last year. On the other hand, there bas been a 
decline in tbe exports of German electrical machinery—from 3,434 
tons in the first three months of 1904 to 3,367 tons in the quarter 
ending with March last. | 


LIGHTING AND POWER NOTES. 


(Concluded from page 937.) 


Long Eaton.—The accounts of the electric light depart- 
ment for the year ending March 31st, 1905, show a net profit of 
£421. The income for the year was £3,343. 

The U.D.C. has decided to reduce the prices of energy as under :— 
Private lighting, 4d. per unit; factories, 3d. and 24d. to 1d., accord- 
ing to consumption. 


Morley.—The annual report of the Electrical Depart- 
ment for the year ended March 31st last, shows that the total number 
of units sold was 142,959, as against 142,958 in the previous year. 
The gross profit, before providing for interest and sinking fund, 
was £605, equal to 23 per cent. of the expenditure. 


Ossett.— The refuse destructor which has been erected 
in Ohurch Street, was formally opened last week. It has been 
designed in conjunction with an electricity works proposed to be 
erected at the north end of the building. The generating plant 
will consist of two sets, each of 200 E P., and a storage battery. 
Its capacity will be equal to 1,000 8-0 P. lamps for 10 hours. 


"The scheme includes the laying of feeders from the works 


to the Market Place, along Wesley and Bank Streets, Station and 
Prospect Roads, Queen Street and Town End. From these, distri- 
butors are to be extended as necessity arises. The estimate of the 
cost is £8,400. The prices proposed to be charged for supply are 
5d. per unit for lighting, and 2d. per unit for power. 


Perth (W.A.).—O wing to the continued growth in the 
demand for electricity, the Perth Gas Oo. has found it necessary to 
greatly increase the generating plant at its command, and as the 
existing site is fally occupied, au entirely new power station is 
being built a mile away from the old one, the central business part 
of the city lying between the two. The new building is of steel, 
the engine room measuring 60 ft. x 55 ft., and abundant space is 
available for future extensions. Two water-tube boilers working at 
200 lb. per sq. in. are being erected, and: a steel chimney shaft, 
125 ft. 6 in. high and 7 ft. 6 in. in diameter, weighing 22 tons, has 


` been constructed on the spot and raised into the vertical position 


en bloc. A British-made steam dynamo of 1,000 н.р, forms the first 
instalment of the generating plant. The whole of the works have 
been designed and are being carried out by Mr. Н. Broadbent, 
manager of the Gas Co.'s electricity department, Mr. A. D. Broad- 
bent being in cbarge of the work. 


South Africa.—East Lonpon.—On the recommendation 
of the committee, the T.O. has resolved that the minimum charge 
per month, for energy for electric lighting shall be 5s. with 1s. 6d. 
meter rent in addition. | 

JOHANNESBURG.—The new underground electric cables as at 
present laid in Jeppe, Kerk, Pritchard, President, Commissioner 
and Saner Streets have been tested with double the normal working 
pressure, and consumers' services are бо be connected as required. 

Certain property owners in Ophirton have applied to the T.O. 
for permission to erect posts and overhead wires for the purpose of 
obtaining & supply of electricity from the Robinson Deep Gold 
Mining Co., and the requests have received the recommendation of 
the Lighting Committee. 

BLoEMFONTEIN.—In view of the rapid growth of the town, it is 
eatimated that £50,000 will have to be voted for E.L. extensions 
during the ensuing 12 months. 

Dursan.—The borough electrical engineer reported that, at the 
end of April last, the total number of lamps connected to the B.C. 
mains was 132,159, and the total number of consumers was 2,996. 
The number of incandescent lamps used for street lighting at that 
date amounted to 1,172, and connections for power to 159. 

PRETOBIA.— The T.O. has decided on extensions in connection 
with the electricity works, by the addition of one 500-xw. 
Belliss & Morcom-A.E.G. Electrical Co. steam dynamo. Also 
switchboard, electrically-driven condensing plant, cooling tower, 
two electrically-driven feed pumps, one Edwards air pump, two 
circulating pumps, two motors for fane, and one balancer. The 
contract for the eupply and erection complete, amounting to 
approximately £12,000, has been awarded to the A.E.G. Electrical 
Co., who are represented in Durban by Mesars. Jenkins & Co. 


Sunderland.—The tenth annual report of the Corporation 
electricity undertaking has been issued by Mr. J. F. О. Bnell, the 
borough electrical engineer. Не states that during the last year a 
great advance was made in the scope of the department, there 
being now several important shipyards and engine works which rely 
solely upon it for their motive power. This extended use of eleo- 
tricity will not only react favourably upon the cost of production, 
but will be beneficial to the town and to the principal industries. 
There is necessarily still а large amount of capital undeveloped, 
because of the extra amount of reserve plant rendered necessary by 
having for the time being, two stations and also three types of plant. 
This is, however, being rectified. A gross profit of £19,434 on the 
year's working has been obtained, and, after deducting interest and 
sinking fund, there is а net profit of £954, which he advises should 
be added to the reserve fund. The number of equivalent 8-0.р. 
lamps connected on March 318, was 289,800 as compared with 
197,683 in 1904, representing ап increass of 46 per cent. The number 
of units sold was 4,772,913 as against 3,508,139 during the previous 
year, representing an increase of 36 per cent. The actual capital 
outlay to March 31st, 1905, was £304,665, and of this amount 
£19,738 was spent during the year. The contributions to the 
sinking fund now amount to £36,120, and the net results, after 
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the repayment of all sums taken from the rates, leaves £3,146 in the 
reserve fund. The actual revenue was £43,186. The total working 
costs were 1°315d. per unit. 


Welshpool.—At a public meeting held on May 31st to 
eonsider the E.L. question, a resolution was passed asking the T.C. 
to take into consideration the question of adopting an E. L. scheme. 
It is suggested that energy should be obtained from Powysland 
Mills, and it is estimated that it could be supplied for lighting at 
6d. per unit, 


Willesden.—The U.D.C. has received sanction from the 
L.G.B. to borrow £2,000 for eleotric motore. Distributing mains to 
cost £164, and feeder mains to cost £2,040, are to be laid. To meet 
future developments of the undertaking, application is to be made 
to the L.G.B. for a further loan of £20,000, to be borrowed by 
instalments as requiréd. 

The L.G.B. has intimated that it js not aware of any legal autho- 
rity enabling the Council to charge on the funds of the electrical 
undertaking expenditure in connection with the proposed Electrical 
Exhibition, and the Committee is therefore unable to recommend 
any further action in the matter. 


TRAMWAY AND RAILWAY NOTES. 


Automatic Signalling.— With the approval of the 
В. of T., an extensive installation of the Hall" electro-automatic 
signals has been put into operation on the busy section of tbe main 
line of the North-Eastern Railway, which extends from the Green 
Lanes Box, Thirsk, to Alne Btation, about 10 miles north of York. 
This system has for some time been in use on other sections of the 
railway. 


Batley.—At a meeting of the Electric Traction Com- 
mittee of the Corporation on Monday, a cheque was signed for 
£20,000 for the purchase of the portion of the Dewsbury, Batley 
and Birstall steam tramways within the borough of Batley. The 
system belongs to the British Electric Traction Co., who ars about 
to reconstract and electrically equip the line. The Batley Oor- 

ration will lease its portion of the line tothe company, and it 
is understood that the reconstraction of the line will be taken in 
hand almost immediately after Whitauntide. 


East Durham.—A syndicate, understood to be the same 
as that which is providing the Houghton-le-Spring district of 
Durbam County with electric traction, has given notice to the local 
bodies concerned of its intention to apply for a provisional order to 
construct further lines in the East Durham district, in order to 
embrace Seaham Harbour, New Seaham, and Marton Colliery —a 
very populous neighbourhood. The new routes comprise about 8 
miles of track, beginning at Ryhope, to which place lines are 
already laid, and running from there to Seaham Harbour, and then 
on New Seabam, Murton and South Hetton, to join the system 
already authorised in connection with the Houghton-le-Spring 
scheme. | 


Electric Railway Experiments.—The Berlin Allge- 
meine Co. proposes to carry out exhaustive experiments on the 
Northern Railway, with a view to ascertaining the wear and tear of 
high speed railway material. A trial line is to be constructed in 
the Royal Forest, near Nassenheide, with a power station situated 
at the central part. The tests are to extend over a period of five 
years, and the cars are to be operated daily without interruption for 


22 hours out of the 24. The remaining two hoursare to be devoted 


to the purpose of measurements and observations. 


Folkestone.—At a meeting of the T.C. on May 31st, it 
was reported that the National Electric Construction Co., Ltd., of 
34, Victoria Street, S.W., had written offering to find the capital 
for constructing electric tramways in the town under the Council's 
order, to repay £1,200 costs incurred in obtaining the order, and 
to contribute £15,000 towards street widening. The Dolter surface 
contact system would be installed, and the Corporation would have 
the option of purchase at the end of seven years at capital expendi- 
ture, plus an amount for goodwill, viz., the profits of the four pre- 
ceding years; at the expiration of 15 years at actual capital 
expenditure plus 25 per cent.; and at the expiration of 21 years at 
actual capital expenditure only. If the Council raised the capital, 
the company offered to construct the tramways and to run them, or 
on а cash contract the company offered to install the system. This 
is the second company which bas approached the T.O. on the tram- 
ways question within the past few weeks, and both offers are under 
consideration. Lord Radnor, who owns nearly the whole of the 
land in the borough, objects to the use of overhead wires. 


Huddersfield.—An electric tramcar got beyond control 
of the driver on Tuesday last, and ran away. It crashed through а 
wall 5 ft. high and 2 ft. thick, and dropped into a field beyond. 
Four passengers or the top of the car narrowly escaped injyry, but 
the driver and conductor, who were the only other persons on the 
vehicle, were slightly hurt. The car was badly damaged, the front 
platform being completely smashed. 


Leicester.—The report of Mr. E. G. Mawbey, 
borough engineer, on the Corporation tramways, shows tbat the 
cost of the undertaking has amounted to £469,746; the length of 
single track completed is 36} miles, making £12,870 per mile of 
track (inclusive of power station, rolling stock and depéts). The 
permanent way was laid by the municipal staff, at a cost of £5,865°5 
per mile of single track, the construction having been of the best 
possible quality, and English rails having been used throughout. 
A considerable balance remains to be ezpended, there being some 
6 miles of track to construct; additional power-station plant is 
being installed, and extra cars and depôts are required. | 


Light Railway Progress.— Sir Francis Hopwood's 
report to the President of the Board of Trade on the proceedir gs of 
the Light Railway Commissioners up to the end of last year shows 
а considerable falling-off in the number of applications made in 
1904 as compared with previous years. There were 26 applications, 
involving an estimated capital outlay of £1,525,600, as compared 
with 39, involving an outlay of £1,846,100 in 1903, and only 20 
orders, involving capital expenditure to the extent of £489,900, 
were made. Since the Light Railways Act came into force in 
1896 nearly 500 applications, involving £33,542 900, have been 
received, but only 234 orders, involving £11,279,809, have been 
actually confirmed by Parliament. The mileage applied for has 
been 4,300, and that granted only 1,600. The chief interest in the 
Light Railways Act now is the extent to which it can be utilised in 
promoting highway transportation projects which are really tram- 
ways, and the falling-off probably mainly represents a slackening 
of activity in this respect.— Financial Times. 


Liverpool.—1 d. fares are about to be introduced experi- 
mentally, on four of the Liverpool tramway routes, the routes in 
question being from the Pierhead—tbe western terminus by the 
riverside—to the south-east and east of the city, and ranging from 
24 to 31 miles in length. 


Liverpool - Southport Railway. — Owing to the 
increased traffic, it has bsen found necessary to increase the 
length of the trains to five cars each. The additional cars are 


not provided with motors. All perplexities as to irregularity 


have now been removed, the entire electric service running most 
promptly and sweetly, and the system of frequent expresses 
between Southport and Liverpool and vice versd is of immense 
service to residente and visitors at both termini. 


London.—Crry.—At the meeting of the Court of 
Common Council on Thursday last week there was a lengthy dis- 
cussion on a motion by Mr. H. Dixon Kimber, to the effect that the 
opposition to the London County Council Bill "during its remain- 
ing stages through Parliament" shonld be undertaken by the Bridge 
House Estates Committee, with authority to confer with the Streets 
Committee and the Bpecial Committee. Mr. Barber seconded the 
motion. Mr. A. Morton, the chairman of the Btreets Committee, 
said that the decision of the Committee of the House of 
Commons really meant that the Corporation had a veto on the 
matter. He contended that the tramways were not required. After 
farther discussion, an amendment moved by Mr. Lile, and seconded 
by Mr. Neal, that the matter should go to the Special Committee, 
with power to confer with the Streets and the Bridge House Estates 
Committees, was carried. 

L.0.0.—The Council on Tuesday decided, after discus:icn, to 
sanction an expediture of £287,000 for the construction of the new 
tramways referred to in the last is:ue of the Revinw. 

The Highways Committee brought forward the accounts of 
receipts and expenditure in connection with the tramways for the 
year ended March 31st, 1905. With regard to the southern tram- 
ways worked by the Oouncil, the accounts are as follows :— 


Electric traction. Horse traction. Total. 


Total receipts £548,296 £133,799 £652,095 

Working expenses... 365,498 134,328 499,825 

Surplus on working £182,798 — £529 £182,269 
Daficiency. 


After providing for debt charges amounting to £136,954, and 
£3,261 for income-tax, and placing the sum of £35,000 to the 
renewals reserve fund, there remains a net surplus of £7,054, which 
has been carried to the appropriation account. Thiscompares with 
а net deficiency of £8,283 in 1903-4, when nothing was set aside for 
renewals. The working expenses of the two systems in tbe past 
year were as under:— 


WonkIisG ExPENSES PER MLR Rus. 


Horse traction з T - T .. 10°23d. 
Electric traction - on bus „ 803d. 
Difference in favour of electricity © . 220d. 


The figure of 8'03d. per car-mile includes expenditure in con- 
nection with the provision of temporary generating stations and 
other special items, but, excluding thete, the total operating 
expenses for electric traction were 7:49d. per mile. This rate is 
expected to be largely reduced when the power station at Greenwich 
is completed. In the case of tbe lines leased to the North Metro- 
politan Tramways Co., the accounts showed net receipts of £58,938, 
which, after meeting debt charges, leaves a surplus revenue of 
£22,836 to be carried to the appropriation account. The final 
result is a balance of £29,998 to be carried forward in the accounts 
for the present year. 

The Council formally postponed the consideration of а recom- 
mendation in favour of the expenditure of £12,500 for the acquisition 
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of a site for the erection of a car-shed at Poplar in connection 
with the working of the northern tramways. 

An expenditure of £8,850 was sanctioned for the purchase of five 
additional induction motor-generators from Messrs. Dick, Kerr 
and Oo. for sub-stations at Battersea and Wandsworth. 

The Highways Committee, in reporting on the completion of the 
tramway subway between Southampton Row and the Strand, 
announced the intention of bringing forward, after the vacation, a 
report in respect of the trackwork and other incidental works for 
the tramway. 

LuwisRAM.—The В.О. has received a communication from the 


L. O. O. to the effect that the new line of tramways from High S reet, - 


Lewisham, to Lee Green, will be constructed as soon as the street 
widenings along the route have reached a sufficiently advanced 


New Zealand.—AuckLAND.— Mr. P. M. Hansen, of the 
Auckland Electric Tramways Oo., has written to the C.O. poiating 
out that the construction of the foundations, &., of Queen Street 
is very defective, and asking whether the Council will take the 
repairs in hand or recoup the company for the same. Repairs to 
this thoroughfare appear to be repeatedly in hand, and from our local 
correspondent we learn that the company is endeavouring to 
remedy the trouble by driving blue-gum piles for a depth of 21 ft. 
into the road bed, at which depth a solid foundation is reached. 
Over these piles the usual materia] for the rail bed is to be placed, 
and the whole covered with Neuchatel asphalt. The cost of this 
work will be considerable. 

OHBISTCHUBCH.—'The tramways contractors to this municipality 
have been g the roads by heavy traction engine traffic. 
The О.О. intends to make the contractors pay for the repair of these, 
"y estimates the sum necessary to repair the Papanui Road at 

2,000. 


Penge.—The British Electric Traction Co. and the Penge 
Council have now signed an agreement superseding the previous 
agreements. The new terms stipulate that the extension from the 
Oroydon border shall be completed immediately, and that the whole 
of the lines completed shall be opened by April 1st, 1906. The 
company is to pay to the Penge Council 1 per cent. on the capital 
outlay, and in addition the sam of £6,100 for widenings, &c. A 
32 ft. road is to be provided by the Penge Council with a double 
track, and this is to be maintained and kept in repair by the Penge 
authority at fixed rates per mile. The extension will ron from the 
Oroydon border at South Norwood to the Penge entrance of the 
Crystal Palace, and there will also be a junction which will run 
from Croydon Road along the Anerley Road up the steep gralient 
to the Low-Level entrance of the Crystal Palace. 


St. Helens.—It would seem that the strike of the 
tramway workers at St. Helens is practically at an end, the service 
being now maintained on all sections; and even in the colliery 
districts of Haydock and Parr, where a good deal of hostility was 
anticipated, there has been no interference with the running of the 
cars, The prompt action of both the county snd borough police 
has had a good deal to do with this. The street processions have 
been stopped by the police authorities. Some of the strikers have 
gene back to work, and others have made application for their old 
situations. 

The men remaining on strike are in receipt of strike pay from 
the Tram-men’s Union, and contributions from the local trade 
unions have resulted in an increased grant being made this week 
to both the married and the single men. 

Owing to the tramway shed having to be cleared in preparation 
for the Chamberlain demonstration on Saturday, the balk of the 
cars were allowed to stand in Corporation Street on Thursday and 
Friday nights. They were lighted up and guarded by police. No 
attempt was made to damage them. 

On Thursday last week a grave charge was made against the 
tramway workers on strike by Ohief Constable Ellerington, who 
banded to the Bench a small parcel of pieces of iron, and said 
something would have to be done, as these things had been found 
in the various points up and down the tramlines. 

The Chief Constable then handed to the magistrate a small tin of 
chlorate of potash, and said the explosive was found on the tram- 
lines in Shaw Street, and was sufficient to destroy the motor if it 
had struck the car where it was anticipated it would. He said he 
bad not been able to bring it home to any of the strikers, bat every 
time such things had been found the tramway men on strike bad 
been seen in the immediate neighbourhood, and had been seen 
running away after the explosions had occurred. 

The Chief Constable added that from information in his posses- 
sion he had no hesitation in saying that the obstructions and 
explosives had been placed on the line by the tram-men out on strike, 
and nothing had been done by outsiders. Some innocent person 
might be killed, if drastic measures were not taken to prevent a 
recurrence of that dangerous proceeding. 

At the same court, Thomas Bailey, a tramway striker, was charged 
with resisting the police. An explosion had occurred under a tram- 
car, and a policeman arrested a man whom he suspected of placing 
the explosive there. It was alleged that the man Bailey interfered 
with the constable, with the result that the prisoner got away. The 
magistrates imposed a fine of 20s. and coats. 

The tramway workers on strike indignantly deny the Ohief 
Constable’s charge that they are in any way responsible for the 
explosives which he produced. They declare that they are most 
careful not to prejudice their case by any act of violence. 


Warrington.—4An extension of time for completing the 
electric tramways has been applied for. 


South Africa.—JoHANNESBURG.—It is stated that an 
agreement with the T.O. has juet been signed ensuring an electric 
tramway service through the Kensington Estate as soon as the Oor- 
poration can:complete the necessary construction work. 


Walthamstow.—On Saturday last the U.D.C. light 
railway undertaking was formally opened by Oouncillor C. J. 
Wilkes. A large number were present at the ceremony, and after 

. congratulatory remarks, a brief outline of the scheme was read 


by the town clerk, special cars were boarded, and the visitors were 


conducted over a portion of the routes. Оп returning to the car 
depdt light refreshments were partaken of. The system comprises 
three routes with a total length of about 9 miles. The condactors 
are overhead, with side bracket and span-wire suspension. An 
extensive depot, together with the light railway offices, has been 
erected in Ohingford Road. The number of cars at present provided 
is 32, and they are of the single-track, double-deck type. The con- 
tract for the whole of the work was let to Messrs. W. T. Henley's 
Telegraph Works Co, who sublet the track work and overhead equip- 
ment to Messrs. Dick, Kerr & Oo.; the additional generating 
plant, &c., to Messrs. F. Sater & Co.; and the rolling stock to the 
British Westinghouse Co. The management of the system is in the 
hands of the Couacil's electrical engineer, Mr. J. H. Fooke Bale, aud 
the consulting engineer to the scheme is Mr. James Enright. 


York,—At the meeting of the T.C. on Monday, a letter 
was read from the Tramways Co. asking for the Council's consent to 
the company working tramways by electricity and to the extension 
of the system. It was decided to reply that it wasthe intention 
of the Committee in due course to recommend the Council to pur- 
chase oe existing tramways at the expiration of the next septennial 
period. 8 g 


TELEGRAPH AND TELEPHONE NOTES. 


Mauritius - Réunion Cable. — The French Under- 
Becretary of State for Posts and Telegraphs announces that an 
agreement has been concluded between France and Great Britain 
for the laying of a cable between Réunion Island and Mauritius. 
The work on the Róunion-Mauritius and Mauritius-Madagascar 
cable will very shortly be taken in hand. 


Newfoundland Telegraphs.—The Government is about 
to introduce into the Legislative Assembly a Bill imposing ап 
annual fax of $4,000 each on telegraph cables landing on the 
island, 1 per cent. of the traffic receipts on landlines, $4 each on 
telephones, and $4,000 each on wireless telegraph systems, if doing 
commercial business, but nothing while merely reportiog ships. 


Pacific Cable Conference.—The first sitting of this 
Conference, which has been postponed from time to time, is to be 
held at the Oolonial Office on the 21st inst. Sir William Mulock, 
P.M.G. of Canada, will represent the Dominion, while Lord Jersey 
will represent the Australian Commonwealth, and Sir Sandford 
Fleming New Zealand. The agreements bet seen certain of the 
Australian States and the Eastern Extension Telegraph Co. will be 
discussed, and various working and financial questions connected 
with the Pacific cable will also be dealt with. 


Shanghai Telephones.—The sixth annual ordinary 
meeting of the Shanghai Mutual Telephone Co., Ltd., was held on 
April 5th, when the accounts, which showed a profit of 76,937 taels, 
were passed. At an extraordinary meeting, held subsequently, it 
was resolved to increase the capital of the company by the creation 
of 13,000 new shares of 50 taela each, in addition to the 7,000 like 
shares already existing. The present exchange accommodates 2,500 
subscribers, and the apparatus is to be increased to deal with 5,000. 


Telegraphic Interruptions and Repairs :— 


CABZLBS. INTRRRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) ..  .. T „Aug. 28, 1901 .. T 
Вг. Lucia-Martinigue .. oe es oe ee May 7, 1902 ee . 
Dominica-Martinignue.. es.. „ May 7, 1903 .. I 
. гә E ee ng. 18, D в 
Ве Ы ә в 22, 1909 ee ee 


Bathurst-Bissao .. a T T X "7 АРЕ 11005 i ox 
San Domingo-Curacao .. ee Vs v . May 5, 1905 .. May 19 
Dakar-Conakry .. ee 58 #4 T .. Мау 21, 1905 Ed 
Paramaribo-Cayenne .. - ee es . May 25, 1905 


LANDLINES, 


Puerto-Barrios .. ee 5а ө ee „ July 98, 1009  .. ee 
Kertch-Soutehoum ee ee eo eo ee Bept. 21, 1904 ee oe 


Telephene Employés’ Union. — The engineering, 
construction, clerical and maintenance staffs of the National Tele- 
phone Co. have formed themselves into the National Society of 
Telephone Employés. 


Telephone Work at Portsmouth.—In last week's 
Parliamentary questions, there was one by Mr. Gibson Bowles, 
asking the Postmaster-General whether extensive electrical works 
were carried out by the Post Office in Portsmouth Dockyard between 
May and September, 1904; if so, for what purposes were these 
works undertaken; what was the total cost of them; what was the 
total amount of wages expended on the works; how many men 
wete employed thereon, and for how many days; and what over- 
time was paid for? Lord Stanley, in reply, said that extensive 
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telegraph works were carried out in Portsmouth Dockyard by the 
Post Office engineering staff during 1904 and the early part of this 
year, The purposes were, to reconstruct on modern principles the 
telephone 
render communication more 
cost was about £7,500. | 


Wireless  Telegraphy in  France.—The French 
Thomson- Houston Co. announces that the Ateliers Thomson-Houston 
have acquired for France and 
wireless telegraph patents on the Braun-Biemens 
systems which bave been united by the Berlin Co. for wireless 
telegraphy under the title of the Telefunken System. The 
arrangement with the German Co. was entered into a few months 
ago, and the company has since then established а repairing shop at 
Shanghai for ships equipped on this particular method, while a 
second shop is to ba provided at Kiao Chao. | 


rapid and more efficient. The total 


and Slaby-Arco 


L 


CONTRACTS OPEN AND CLOSED 


OPEN. 


Aston Manor.—June 28rd. Electrical equipment of 


Mig pid tramways for the Corporation. See “ Official Notices " 
ay. 


Belgium.—June 23rd. Tenders for an installation of 
electric lighting in the Posts and Marine Department in the Rue 
Ducale, Brussels. Particulars for 1 fr. from, and tenders are to be 


sent to, La Direction Generale des Ponts et Chaussées, 38 Rue de 
Louvain, Brussels. | 


Darlington.—June 19th. Switchboard extension and 
booster for the Corporation. See Official Notices" June 2nd. 


Fulham.— Tenders are to be invited by the B.C. for 
mains extensione, estimated to cost £1,550. 


Gravesend.—June 14th. The Education Committee 
invites tenders for the electric lighting of Church Street Council 


Schools. Specification on application to Mr. C. Е. McInnes, 
Electricity Works, Gravesend. 


Grays Thurrock.— June 17th. Storage battery, feed 


pump, switchboard and economiser extensions, for the U.D.C. 
Bee '' Official Notices June 2nd. 


G.W. Railway.—June 28th. 
heaters, and other plant for 
" Official Notices to-day. 


Hornsey.—Juue 19th. Side-arm brackets and Bwitch- 
boards for arc lighting. See Official Notices to-day. 


Pipe-work, pumps, feed- 


Hull.— une 22nd. One 500-xw. high-tension and one 
500-Kw. low-tension, continuous-current high-speed generating sets; 
also six Lancashire boilers with downtake superheaters. See 
" Official Notices" to-day. ' 


Leigh.—July 18. One water-tube boiler. See “ Official 
Notices " to-day. А 


Manchester.—June 14th. L. r. cables; amp. - hour and 
watt- hour meters; box compound. Bee “ Official Notices" June 2nd. 


Melbourne.—July 14th. Arc lamps, poles, bracketa, 


&c., for street lighting for the Council See Official Notices " 
May 12th. 


Ossett,.—June 14th. 


booster and balancers, battery, ewitchboard, crane and cables. 
Official Notices“ May 26th. 


Spain.—.July 5th. The municipal authorities of Mazarron 
are inviting tenders for the concession for the electric lighting of 
the town during a period of 30 years. Particulars may be obtained 


from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Mazarron. 


Whitchurch Asylum.—June 14th. Electric lighting 
installation for the Asylum Visiting Committee of the Cardiff 
Corporation, Bee Official Notices June 2nd. 


Bee 


OLOSED. 


Battersea,—The Lighting Committee has provisionally 
accepted the following tenders :— 
Electric Construction Co., Ltd., additional switchboard panel, £610. 


Messrs. J. P. Hall & Sons, Ltd., compound direct-acting boiler feed pump, 
Capable of lifting 6,000 gallons pe hour £118. 


systems of the Admiralty and War Department, and to 


the French colonies а licence for the . 


Park Royal generating station. Вее 


High-speed engines, dynamos, 


= 


Station, £9,442 


Bolton.—The Т.О. has accepted the tender of Mesers. 
J. Musgrave & Son, for the варріу of two Lancashire boilers to 
чк ЧӨ works, and that of the umph Btoker Co., Ltd., for two 
stokers. | 


Bradford.— The T.C. has accepted the tender of Mr. 
A. E. Dean for the supply of electrical fittings, at £126 103. 


Croydon.—The Croydon County Council, on Monday, 
accepted the tender of Messrs, W. J. Bishop & Co. for installing 
electric light at the Centra), South Norwood, and Thornton Heath 
Baths, at £170. Nine firms tendered, and the highest amount was 
£317, quoted by Messrs. Wenham & Waters, Ltd. 


Fulham.—The Lighting Committee has provisionally 
accepted the following tenders :— 


General Electric Co., Ltd., 100 f. ampere meters, £187 10s.; 50 10-ampere 


meters, £98 15s. 
British Thomson-Houston Co., Ltd., 100 ö- ampere meters, £187 10s.; 25 80- 
. 8d. ; 10 76-ampere meters, 


ampere meters, £50; 10 50-ampere meters, £24 
£28 68. 8d. ; 6 100-ampere meters, £15 162. 8d. 
Messrs. Hedperh, Brown & Co., steel roof and coal-bunkers at generating 


Messrs. Westwood & Wrights, 
and river work, £4,814. Мр 

Messrs. E. Green & Sons, Ltd., moving existing economísers, and constructing 
two new ones, £624. А 


Gloucester.—In connection with the extension of plant 
at the Electricity Works, the T.C. has accepted the following 
tenders :— - 

Messrs. Easton, Ander;on & Co., Ltd., three superheaters, 4260. 

ea Green & Sons, Ltd., eoonomiser section and alterations to pipe- 
work, £159. ] 

Messrs. Belliss & Moroom, Ltd., alterations to Belliss engines, £41 10s. 

Messrs. Willans & Robinson, Ltd., alterations to Willans engines, £17 195, 

Мевьгв. De Grelle, Houdret & Co., аго lamp carbons at schedule prices. 


Halifax.—The tender of the British Insulated & Helsby. 
Cables, Ltd., for the supply of 2,901 yards of tramway feeder t> be 
laid from the electricity works to King's Cross, Halifax, has been 
accepted by the Electricity Committee. 


Hammersmith.—The following tenders have been 
received by the B. of G. for electrical machinery and for inatalla- 
tion and wiring at the Workhouse :— 


Lté., construction of condenser pipe, sump 


Installation ; 
and wiring. Machinery 
Jackson Bros. A s . 24,296 . £1,084 
Fryer & Co. .. se "P „ дв 4,580 1,061 
Coates & Son E СЛ ee ee ee 5.250 1,068 
Marshall & Co. a 45 $a 5,498 2,900 
W. Win T ae #6 ee 5,718 1,237 
R. Brightwell vá - T Be 5,716 1,485 
Scott Anders n ee ee ee ee 5,750 1,464 
Lea & Warre 24 55 «s 6,455 1,945 
Private Wire & Telephone Co. 6,998 1,686 
Potter & Sons, Ltd. ae ai 7,354 934 
Coleby & Co. oe ee ee ee 7,650 К 1,600 
Alliance Eleotrical Oo. .. "S s 8,654 913 
Buter & Co. ee eo ec ` ee LEE 8,986 1,175 
D.P. Battery Co. oe ee ео ee — 986 
Witting, Eborall & Co. ee oe eo € 9088 
. Morley Electrical Co, é T ES — 991 


Heywood.—The T.C. on June Ist accepted the following 
tenders in connection with the electrification of the iüramways:— ' 
Mr. В. Barker, Heywood, buildings. 
Messrs. T. Hill & Sons, 167000, boilers, &с. 
Messrs. Dick, Kerr & Co., Ltd., Preston, engines, &c, 
Messrs, Ferranti & Co., switchboard, &o. 
British Insulated & Helsby Cables, Ltd., cables. 
Messrs. Blackwell & Co., Ltd., permanent way and overhead equipment. 


Islington.—The В.О. has given a contract to the Union 
Electrico Oo., Ltd., for 42 " Excello" flame lamps, at £389. 


London.—The following tenders have been received by 
the London County Council for the roadwork and platelaying in 
connection with the construction or reconstruction of tramways (1) 
in Greenwich, (2) New Cross and Lewisham and (3) from High 
Street, Lewisham to Rushey Green :— 


Tramways work 


(exclusive of Paving works 


Name of firm. À for street Total. 
Marr бра widenings. 
Dick, Kerr & Co., Ltd. 

(accepted) aca čo £98,870 Б 1 £4,558 10 6 £109,198 15 7 
Krauss & Son, Bristo " 101,507 6 7 4,582 2 10 106,089 8 6 
J. G. White & Co., Ltd. .. 101,704 0 8 a 1 107,646 18 4 
К. W. Blackwell & Co., Ltd. 108,282 7 2 5,277 129 108,659 19 11 
J. Mowlem & Co., Ltd. 104,334 8 7 4,9925 18 7 109,260 2 3 
E. Nuttall & Co., Man- 

chester .. ВР as 105,617 15 7 5,845 11 8 110,968 6 10 
W. Griffiths & Co. .. oe 109,675 18 S 4,856 1 1 114,581 19 9 
Pearson & Co., Ltd. 112,598 10 0 6,014 17 6 


118,618 7 6 
G. Hay & Co., London Incomplete tender. 
The tender of Messrs. Tamplin & Makovski is recommended for 
acceptance, at £115, for the wiring of the new fire brigade station 
in course of erection at Wapping. 


Newport (Mon.).—For a mechanical stoker for the new 
boiler at the power station the tender of the Underfeed Stoker Oo., 
at £197, has been accepted; also that of Mr. Fabius Henrion for 
carbons. 


River Plate,—The New Century Aro Light Co., Ltd., 
bas received an crder from the River Plate Electricity Oo., Ltd., 
for 320 double carbo 1 arc lamps ат d accessories, for street lighting, 
in La Plata. 
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Southwark.—The tender of Messrs. Spenser, Whatley 
and Oo., for the supply of 4,500 tons of coal for the electric light 
undertaking, bas been accepted at the following prices :—4,000 tons 
slack, 93. 5d., 10s. 5d., and 10s. 8d. per ton; 500 tons Welsh peas, 
16s. 4d. per ton. There were 27 tenders. Ё 


Shorediteh.—The B.C. has accepted the tender of 
Messrs. Richardsons, Westgarth & Co., at £199, fora feed water 
heater for the generating station. 


Stoke Newington.— Messrs. Ferranti, Ltd., have received, 
tbrough Messrs. Bruce Peebles & Co., Ltd., the order for the trans- 
formers required for stepping down the 10,000-volt three-phase 
current to supply the motor-generators for the electricity supply 
scheme. The ratio of transformation is 10,000: 500; the trans- 
formers are oil cooled, and the total capacity is about 350 x w. 


FORTHCOMING EVENTS. 


Te-day’s Arrangements. At 9 p.m. Royal Institution. Sir Wm. H. White on 
“submarine Navigation.“ 


Saturdsy, June 10th.—At 2 p.m. North of England Institute of Mining and 
Mechanical Engineers. Meeting at Newcastle. 

Wednesday, June 14th.—At 5.30 p.m. Chemical Society Mecting. 

Friday, June 16th.—-At8 p.m. Physical Society. On the Ratio between Mean 
Spherical and Mean Horizontal с.р. of Incandescent Lamps," by 
Dr. J. A. Fleming; ‘ Electrical Conductivity of Flames,” by Dr. 
Н. A. Wilson; Contact with Dielectrica," by Mr. R. Appleyard; 
„Pendulum Accelerometer, an Instrument for the Direct Measure- 
ment and Recording of Acceleration," by Mr. F, Lanchester; ‘‘ Bx- 
hibition of a Refractometer," by Mr. R, Appleyard. 


Tuesday, June 27th.— Municipal Electrical Convention. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 
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Тив following orders have been issued :— 


Saturday, June 10th.—Efficiente for Weymouth Camp Parade at Waterloo 
Station, 12 noon, 

Monday, June 12th.—' A" Company. Technical Instruction, 7 p.m. 

Tuesday, June18th.—' B" Company. Technica! Instruction, 8 p.m, 

Wednesday June 14th.—No Adjutant’s Drill. 

Thursday, June 15th.—Recruits snd Non-efficients for Weymouth Camp Parade 
at Waterloo Station, 12 noon. ''C" Company. Technical Instruction, 


8 p.m. 
Friday, June 16th. —'* D" Company. Technical Instruction, 7 p.m. 


WiLrnRiD C. Duster, Captain. 
For O. C. E. E. R. E. (V.) 


2 — 


NOTES. 


Institution Notes.—Socrety of ENGINEERS. — On 
Monday а paper was read on The Improvement of London 
Trafic,” by Mr. Oharles Soott Meik, M.I.C.E., and Mr. Walter Beer, 
A.M.LO.E. The authors anticipated that the forthcoming report 
of the Royal Commission would deal with the needs of London in 
a comprehensive manner. The traffic conditions of London are 
unsatisfactory, and will become worse if means are not taken for 
their improvement. Considerable amelioration of existing condi- 
tions can undoubtedly-be effected by an extension of the powers of 
the police and by the construction of local widenings, the electrifi- 
cation of suburban railways, and the completion of the tube lines, 
but more drastic measures are required to adequately relieve the 
present congestion and to provide for future expansion. They sug- 
gest that new main avenues should be made through London, and 
point out that they are supported in their views by the weight of 
evidence given before the Commission. The main avenues must 
tap existing centres of traffic and extend to the more distant 
suburbs. They must pass over or under all important cross streets 
witbin the central area, and should provide a special track for 
motor vehicles. Railways and tramways must be constructed along 
such main avenues, not only to assist in defraying their cost, but to 
enable the working-class population disturbed to be economically 
re-housed on the ontekirts of London and to atsist in providing for 
the ever-increasing demand for rapid passenger transport to and 
from the central area of the metropolis. The authors described 
the scheme laid by them before the Royal Commission last year and 
used it as a basis for the discussion of the general principles 
involved. Their chief proposals are for two main avenues through 
London from north to south and from west to east respectively. 
The north to soath main avenue is designed to commence near 
Enfield and to extend through Tottenham, South Hornsey and 
Highbury, past the Parcels Post Office and Mount Pleasant, through 
Hatton Garden, across Holborn, tho Strand, and the River Thames 
to St. George’s Circus. Thence through Camberwell, Lambeth, and 
West Dalwich to the neighbourhood of Croydon. The west and 
east main avenue is interded to commence near Hounslow and to 
pass through Ealing, Acton and Notting Hill, Paddington and 
Marylebone to а junction with the north and south main avenue at 
Mount Pleasant. From Mount Pleasant this avenue would ocon- 
tinue east wards vid Liverpool Street, through Stepney, Bow Oom- 


mon and.East Ham to the neighbourhood of Dagenham. These 
main avenues would together be 48 miles long, and for rather more 
than half their length they should be constructed with upper and 
lower roadways, the former passing over all cross traffic, and the 
whole design constituting a double-decked street. Each avenue 
would be 160 ft. wide, would provide a special road for fast motor 
traffic, a double line of tramway, and а double line of railway, the 
latter being situated either overhead, as in the case of the sus- 
pended railway at Elberfeld, in Germany; in shallow subway, 
immediately below the main avenues, or in tube at a greater depth. 
The earnings of the railways and tramways, calculated on the basis 
of zone fares varying from „th to ith of a penny per mile, would, 
the authors say, be sufficient to defray the expenditure on their 
construction as well as on that of the main avenues. Apart from 
the railways and tramways, the total cost of the 48 miles of main 
avenues su d is placed at E21, 311, 000, which, it is estimated, 
could Ъз repaid, with interest from the surplus earnings of the 
railways and tramways within a period of 40 years and upwards 
from the completion of the works, dependent upon the type of 
railway adopted. : 

BouTH AFRICAN ASSOCIATION OF ENGINEERS,—At а recent meet- 
ing of this Association, а paper on "The Induction Motor as 
Generator,” by Mr. T. P. E. Butt, was read. The writer gave a 
record of original work done at the Robinson Deep Mine in connec- 
tion with the municipal electric plant. 

Roya BoorzTY.— The following papers were read last evening: 
—Bir James Dewar, F.R.S., On the Thermo-Blectrio Junction as a 
Means of Determining the Lowest Temperatures,” and “ Studies 
with the Liquid Hydrogen and Air Oalorimeters”; Prof. J. A. 
Fleming, F.R.8., and R. A. Hadfield, "On the Magnetic Qualities . 
of some Alloys not containing Iron.” 


Cricket.—A match between Siemens Bros. & Co., Ltd., 
Works Staff v. Westminster Staff on Saturday at Blackheatb, re- 
sulted in a tie of 56 runs each after a most pleasant and enjoyable 
game. 

On May 20th at Reading a match took place between the Town 
Hall and Electric Tramway Staffs. The latter were assisted by 
Mr. W. Binns (general manager) and Mr. A. G. Shearer (assistant 
engineer), and made 86 runs; the Town Hall Staff making a total 
of 45. Mr. Binns afterwards entertained both teams and visitors 
to tea. i 


Incorporated Municipal Electrical Association.— 
The programme of the annual meeting, which opens at Edinburgh 
on June 27th, has now beer issued. The following ís a list of the 
papers, &c. :— | 
Tuesday, June 27th, at Edinburgh. 

North British Station Hotel. 

Welcome by Lord Provost. 

Presidential Address by Mr. F. A. Newington, city electrical 
engineer, Edinburgh. 

Paper by Councillor Binclair, Swansea Electricity Committee, 
on Load Factor: Its Effect upon an Electricity Station.“ 

Paper by Mr. E. В. Hoadley, chief electrical engineer, Maid- 
stone, on Street Lighting." 

Visits to Dewar Place and McDonald Road generating stations. 

8.30 p.m.—Reception by Lord Provost and Council. 


Wednesday, June 28th, at Glasgow. 

Welcome by Lord Provost of Glasgow. 

Paper by Mr. Hamilton Kilgour, chief electrical engineer, 
Cheltenham, on Notes on Coats and Tariffs for Electric 
Bupply." 

Paper by Councillor Hodgson, Salford Electricity Committee, 
on The Supply of Electricity in IndustrialjAreas from a 
Municipal Point of View." 

Luncheon gíven by Glasgow Electricity Committee. 

Visits to Pinkston Power Station and Port Dundas and Bt. 
Audrew's Cross Electricity Works, also the Sub-stations 
at Waterloo and Dalhousie Streets, and the Power Station 
of the Clyde Valley Electrical Power Co. at Yoker. 


Thursday, June 29th, at Edinburgh. | 
Paper by М”. A. B. Mountain, chief electrical engineer, Hud- 
dersfield, on “ Extensions to Outlying Areas." i 
Paper by Mr. A. R. Sillar on “ Free Wiring and Supply on the 
Prepayment System.” 
Independent visits to places of interest. 
Association Dinner (7.45 p.m.). 


Friday, June 30th, at Edinburgh. 
Annual General Business Meeting. 


Saturday, July 1st, at Aberdeen. 
Visits to the Electricity Works and Car Repair Depót, &c., 
under the guidance of Mr. J. A. Bell, city electrical engi- 
neer. 


Faller particulars can be obtained from the secretary, Mr. C. 
MoArthur Butler, Staple Inn Buildings, Holborn, W.O. 


N. E. R. Motor-’Buses.—On Thursday last week, in the 
House of Commons, the North-Eastern Railway Bill was under 
consideration, as amended in Committee. An amendment was 
moved by Mr. Pemberton to prevent the railway company from 
running omnibuses in towns in competition with municipal tram- 
ways. Mr. Bonar Law pointed ont that railway companies, which 
had to purchase the land over which their lines passed, were sub- 
jected to the competition of tramways laid on public roads, and 
paid for on the security of the rates, towards which the railway 
companies were the largest contributors Moreover, when muni- 
cipalities were promoting Bills to authorise the construction of 
tramways they declared that, owing to the greater cheapness of 
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tramways, motor-omnibuses could not compete with them; yet, when 
a railway company wanted to run motor-omnibuses, the munici- 
palities ssid just the opposite! They were bound to see that com- 
petition was allowed on equal terms. It was beginning to be a 
question whether that House should direct the municipalities, or 
whether-the municipalities should control the House. Eventually 
the amendment was defeated. The proposition that municipal 
enterprise should be allowed full liberty to compete with rival 
undertakings, but that the latter should be forbidden to compete 
with the former, is, on its face, ridiculous. Is sportsmanship extinct 
in thís country ? 


Liége Exhibition. — We learn from a correspondent 
who, having been " had,” is anxious to prevent others from being 
disappointed, that the Liège Exhibition is not yet half completed ; 
no machinery is running, and the machinery hall is full of packing 
cases and tracks. The buildings are closed at dusk, apparently 
because the lighting arrangements are not ready, and one cannot 
obtain an official guide-book. Oar correspondent thinks that the 
Exhibition will be well worth seeing in about eight weeke’ time; 
at present, a visit would be only waste of time. 


Steam Engines and Boilers Bill (Personsin Charge). 
The introduction of a Bill to the House for licensing engine and 
boiler attendants seems to be a recurring affair, and we cannot 
think any good will come from it. The men in charge of engines 
and boilers trend to those employments by a sort of natural 
aptitude, and we fail to see that much good, if any, can arise from 
certificating such men, for we believe that many excellent men 
would suffer hardship as aresult. The accidents to boilers in Great 
Britain are a mere fraction of those which occur in certificated, 
licensed and boiler-police-ridden America. 


Appointments Vacant.—Assistante for the mechanical 
and electrical engineering departments at the ‘Northampton 
Institute; assistant engineer for Glasgow telephone department; 
teacher for electric lighting and wiring for Enfield ; shift engineer 
for Worksop (258); science teacher for Lancaster Municipal 
Technical School (£160 to C200). 


Electricity in Hospitals.— Under the heading Тһе 
Engineering Side of Hospital Work," a series of articles is running 
in the Hospital, and the author is now dealing with electrical appa- 
ratus. Unfortunately he does not appear to be too well equipped 
for his task. Dealing with electrical theories, he states that Hortz 
discovered that “electric waves pass in the ether,” ignoring the 
work of Maxwell, whose theories were confirmed by Hertz. The 
author is presumably a practical man," for he says that the prac- 
tical engineer must necessarily be the final judge of any theory, and 
that from his judgement there is no appeal" He goes on to say 
that the pure scientist too often "has a somewhat unhealthy con- 
tempt for facts,” a statement for which there is as little justifica- 


tion as for the former. Emphasising the fact that electricity travels 


by every path that is "open" to it, and, therefore, through the 
insulating covering of conductors, the author states that some of 
the electric light and power engineer's most troublesome difficulties 
are due to leakage through the insulating envelope; this will be 
news to the said engineer. If there were no 1 

through the insulating material, he would find it exceedingly difi- 
cult to detect any leakage at all, and certainly this leakage current 
would never give him sleepless nights. “The current that passes 
through the insulating envelope of the electric light and power 
cables, though small in quantity, is far from negligible, no matter 
how carefully the installation may be designed, and it has led, ia 
several cases, to the deterioration of the envelope and the break- 
down of thecable." These are the author's own words. The whole 
of the current passes ‘through " the insulation, in one sense—tbat 
is what the copper wire is there for; but it is the leakage over the 
surface, not through the substance, of insulating material that does 
the mischief. It appears that contempt for facts” is not confined 
to the pure scientist.” 


Electric Driving in Railroad Shops.—An article 
under the above title, from the pen of Mr. C. A. Seley, арреата in 
the Transport and Railroad Gazette of May 26th, which, by the way, 
is printed in both French and English in parallel columns. It is 
satisfactory to note that the author recognises that the economy of 
transmission is one of the least of the advantages to be gained by 
electrical driving in a works of this description. The cost of the 
fuel used is, on tbe average, 3 per cent. of the cost of the article 
produced, the material costing about 50 per cent., and labour and 
other items about 47 per cent. It is obvious, then, that if the whole 
of the fuel cost was eliminated by electrical transmission, this 
saving would scarcely be a sufficient inducement to a manufacturer 

to turn out his mechanically-driven system in favour of electricity. 
The multi-voltage system of working, which is used more in 
America than in this country, is described, although, as the author 
rightly points out, such wide variations as 1 to 10 in machine speeds 
are very rarely necessary. А range of 1 to 24 or 3 covers most 
conditions. Such a range of speed as this can now be obtained by 
means of ghunt-field control, which is, of course, the most econo- 
mical method. There is very little that is new in the article, but 
the illustrations are interesting, these showing motors mounted 
directly on wheel lathes, punching machines and boring mills. The 
punching machine is8 driven by spur gearing, which, we should say, 
has not the flexibility given by & belt-drive, and must be very severe 
01 both the motor and the gearing. Illustrations are also given of 
electrically-driven turn-tables and transfer-tables which are rather 
useful and interesting applications. 


Excavation Relics.—We understand that the St. 
Helens Cable Co., whilst excavating on the Marylebone contract, 
have turned up considerable quantities of the old tree trunk water 
mains which were laid about 500 years ago, to supply the fountains 


eakage but that. 


in the city. These pipes have been found in the neighbourhood of 
Edgware Road Station, and are in most cases in a splendid state 
of preservation. One of the latest pieces of engineering in London 


streets thus meets relics of early enterprise. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
ErnzorAICAL Ruvinw posted as to their movemsnts. 


Central Station Engineers.— The Electricity and 
Tramways Committee of Warrington T.O. has recommended the 
Corporation to increase the salary of Mr. J. Taurgr, tramways 
manager, from £130 to £150 per annum; that of Mr. F. W. PURSE, 
assistant electrical engineer, from £156 to £170 per annum; and 
that of Mr. W. Е. Rocers, mains engineer, from £130 to £140 per 
annum. 

Mr. Faxzpx. Vincent LEA MaTHIAS, borough electrical engineer 
at Warrington, who was married on June let to Miss Frances Mary 
Houghton, has been presented by the Tramways and Electricity 
Department staff with a silver tea service and tray. 

On June 1st Rochdale T.C. adopted the recommendation of the 
Gas and Electricity Committee to increase the salary of the elec- 
trical engineer, Mr. AQoHISsON, from £250 to £300 per annum. 

The position of electrical engineer and general tramways manager 
at Johannesburg, with a salary of £2,000 рэт annum, has been 
о to Mr. А. A. Dax, M. I. H. H., who holds a similar position at 

ton. | : 

Mr. D. P. Tyson has been appointed clerk of works for the exten- 
sions to the Barrow Corporation electricity works, at £3 per week. 


Tramway Officials,—Over 160 applications have been 
received by Keighley T.C. for the post of tramways manager. 

: The Bouthport Tramways Committee has recommended that the 

salary of Mr. J. T. EgNDREW, manager, be advanced from E200 to 
£225, and later to £250 by two annual increments of £12 103. 


General.—Several references have already appeared in 
our columns to the intention of the Indian Government to appoint 
an electrical adviser. In the Gazette of India for April 29th just to 
hand, it is announced that Mr. J. W. M mares, electrical engineer to 
the Government of Bangal, has secured the appointment. The 
terms of the engagement are that the Bongal appointment ceases 
to exist, but that the Government of Bengal, in common with other 
Local Governments and Administrations, will be at liberty to con- 
sult him regarding any electrical schemes. Mr. Meares will rank 
as а superintending engineer of the Public Works Department, bnt 
he will not be prohibited from undertaking certain private work. 

Mr. Cuas. LILL, who bas for some time been with Messrs. A. W. 
Penrose & Co., ав technical manager of their electrical engineering . 
department, has resigned his position with that firm, in order to 
join the Armorduct Manufacturing Co., Ltd., as engineer and tech- 
nical manager of their power department. : ; 

Our readers will be pleased to learn that Lord KELVI has so far 
recovered from his illness that he has been able to leave London 
with Lady Kelvin for Folkestone, to be away for a few weeks. 

Mr. Raren Н. CovkERNTON, who bas returned to the Rand to 
resume his duties as manager of the Light and Power Works, after 
a holiday in Europe, was formally welcomed back by the employé s, 
Mr. Frank T. Stokes acting as spokesman. Subsequently Mr. 
Oovernton was presented with a gold watch, suitably inscribed, and 
а case of pipes. Mr. J. R. HENRY, who acted as during 
Mr. Covernton’s absence, was also presented with a silver cake 
basket and a case of pipes. 

Mr. J. CAMERON Lams, C.B., O. M. G., Second Secretary to the 
General Post Office, who has retired after 42 years’ service, was 
on Saturday, June 3rd, presented with a testimonial subscribed for 
by his many friends in the Department. The testimonial consisted 
of a haudsome service of antique silver plate, an oak chair, and a 
ring (presented to Mre. Lamb). The presentation was made by 
Lord Stanley, Postmaster-Goneral, in the presence of a large 
assembly of Post Office officials, including Mr. Babington Smith 
(Secretary), Mr. J. Ardron, Sir Robert Hunter, Mr. J. Gavey 
(Engineer-in-chief) and Mr. Tremaiu (Controller) Lord Stanley 
paid a high tribute to Mr. Lamb's past services as telegraph secre- 
tary, and especially referred to the fact that Mr. Lamb had been 
present at five International Postal Conferences, and had presided 
at one. At these gatherings he had won the esteem of a! 
the foreign representatives with whom he had come in contact. 
The Postmaster-General has appointed Mr. Buxton FOREMAN, 
C. B., and Mr. A. C. Kina to act as Joint Secretaries in the place of 
Mr. Lamb. 


Obituary.— We regret to record the death of Mr. Marsu, 
assistant submarine superintendent of the Post Office at Woolwich. 
The deceased gentleman had served from his boyhood in the Sub- 
marine Telegraph Co., under the late Mr. Bordeaux, with whom he 
was transferred to the Post Office when it took over the Ohannel 
cables, Mr. Marsh, who was widely respected, was about 55 years 
of age at the time of his death, and he was buried at Dover last 
Baturday afternoon. А 

Joun Moumno.—Oar readers will learn with regret of the 
death of а man whose name has long been а household word 
among electrical men, because of his connection, as joint 
author, with one of the most widely-used of electrical works of 
reference. We refer; o Mr. Јоня Munao, of Munro and Jamieson 
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pocket-book fame. The first edition of that valuable pocket-book 
of electrical rules and tables appeared in 1884, and it has passed 
through many issues, until last year it reached its seventeenth 
revised edition. Bat beyond the multitude of engineers, 
students and others who knew him simply because of this 
work, there are still living many among our readers 
who knew him personally in the very early years—as we 
electrically count them—when electrical industry was but 
little more than a cradled babe. In those days after leaving 
Glasgow University, he had some connection with submarine tele- 
graph cable laying and testing work, and was a frequent contri- 
butor to the electrical Press. Both then, and almost continuously 
since, he was a prolific writer as well for the popular reader as for 
the technical student. "Heroes of the Telegraph,“ Electricity 
and Its Uses “Pioneers of Electricity," The Wire and the 
Wave,” were the titles of some of a series of popular books which 
he produced for the Religious Tract Society, and which had an ex- 
tensive scale. During the last few years many contributions from 
his pen have appeared in our columns, and it will be remembered 
that as recently as February last we published a signed 
article by him on Wireless Telegraphy and the Hmpire,“ 
in which he advocated the establishment of “a chain of temporary 
or permanent stations for wireless messages . . . . throughout the 
Empire.” For the Science Notes" in one of our evening con- 
temporaries he was also responsible, and these notes being written 
by a man of prolonged technical and general experience, who knew 
just how far to go in appealing to the popular taste without 
himself ridiculous, were above the average as compared toa 

deal of the modern halfpenny Press comment on scientific matters. 
He was also an inventor, being joint patentee of certain improve- 
ments in telephonicapparatas. According to reports that have appeared 
in the newspaper Press, he bad for the last 10 years lived entirely 
alone ata small cottage in Bt. John’s Grove, Croydon, and it was 
there that on Saturday last he was found dead at the foot of the 
stairs. He appears during his residence there to have studiously 
avoided exchanging words with anybody. The house is said to 
have borne evidences of poverty. An inquest was to be held this 
week, but the actual cause of death we have not yet been able to 
ascertain. ‘ ` s 


NEW COMPANIES REGISTERED. 


Ozonair, Ltd. (84,770).—This company was rezistered on 
May goth, with a capital of £5,000 in EI sbares (100 founders’) to acquire 
inventions relating to the production, treatment, application, supply and 
generation of electricity and gas, or to apparatus therefor, in particular to 
acquire from E. L. Joseph the benefit of certain existing inventions relating to 
improvements in spparatus for oronising, purifying, and otherwise treating 
atmospherio air, and to carry on the business of manufacturers of and dealers 
in galvanometers, ammeters, voltmeters, carbons, cut-outs, switches, motors, 
batteries and other electrical and gas appliances, &c. The first subscribers 
are:—E. L. Joseph, 27, г апсы Lane, W.C., electrical engineer, 1 share; 
Т. 8. Wederall, Balfour House, 119 to 125, Finsbury Pavement, E.C., chartered 
accountant, 125 shares; B. Gillatt, Balfour House, 119 to 126, Finsbury Pave- 
ment, E.C., chartered accountant, 125 shares; J. W. Burrows, 64, Thornhill 
Road, Barnsbury, secretary, 1 share; F. A. Austin, 29, Basinghall Street, E.C., 
surveyor, 60 shares; G. E. Mead, 21, Bishopsgate Street Within, E.C., 
stationer, 100 shares; and S. Rosenberg, 259, High Holborn, W.C., engineer, 
1 share. No initial public issue. The numberof directors is not to be less than 
three nor more than five; the first are E. L. Joseph, T. S. Wederall and 
B. Gillatt; qualification, 50 shares; remuneration as fixed by the company. 
Registered office, 27, Chancery Lane, W.C. 


Everett, Edgcumbe & Со., Ltd. (84.764).—This company was 
stered on May 80th, with a capital of £20,000 in £1 shares (4,000 pref., 15,997 
ord., and 3 A), to acquire the business of mechanical and electrical 
engineers carried on at Hendon, and at 87, Victoria Street, Westminster, as 
u“ Everett, Edgcumbe & Co., to adopt agreements with E. I. Everett, K 
Edgcumbe and G. J. Lemmens, and to carry on the business of mechanical and 
electrical engineers, instrument makers, electricians, suppliers of electricity, 
&c. The first subscribers (each with one ordinary share) are:—E. I. Everett, 
87, Victoria Street, Westminster, engineer; K, Edgcumbe, 85, Victoria Street, 
Westminster, engineer; G. J. Lemmens, 85, Victoria Street, Westminster, 
engineer; E. C. E. Pinkerton, 20, Eastcheap, E.C., merchant; T. C. Lemmens, 
20, Eastcheap, E.C., merchant; E. D. Moore, 18, Abingdon Street, 8.W. 
solicitor; and W. J. Adlam, 10, Westmoreland Plaee, S. W., clerk. No initia 
public issue. The number of directors is not to be less than two nor more than 
five; the first are К. Edgcumbe, E. I. Everett and G. J. Lemmens ; qualifica- 
tion, £200; remuneration of first directors, 4300 each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kent Electric Power Syndicate, Ltd. (72,742).—A charge on 


the company's undertaking and property, including uncalled and unpaid capital, 


to secure £1,850, has been registered. Date of charge: May 26th, 1905. 
Holders: The Hon. John B, Lubbock and Q. C. Curtis, both of 16, Lombard 
Street, Е.С. 


Flather & Co., Ltd., electrical engineers, Leeds (74,602).—A 
second debenture, dated May 28rd, 1905, to secure £400, charged on the com- 
pany's undertaking and property, presentand future, including uncalled capital, 
has been revistered, Holder: F. A. Angell, 16, Hillary Street, Leeds, 


Harrington Electric Light €o., Ltd. (44,135).—This com- 
pany’s annual return was filed on May 11th, when 3,900 shares had been taken 
up and paid for in full out of a nominal capital of £5,000 in £1 shares. Mort- 
gages and other charges: Nil. 


Metropolitan Electric Supply Co., Ltd. (25,395).— This com- 
pany's annualreturn was filed on April 12th, when 100,000 ordinary and 76,121 
preference shares had been taken up out of & nominal capital of £1,500,000 in 
100.000 ordinary shares of £10 each and 100,000 preference shares of £5 each. 
£10 per share has been called up on 97,968 ordinary and £6 per share on 6,121 
preference shares, resulting in the receipt of £1,360,285. £20,320 is considered 
as paid on 2,032 preference shares. Mortgages and charges: £470,000. 


ELECTRICITY SUPPLY ACCOUNTS. 


Тин returns of the Leeds electrical under- 


Leeds taking show that the greatly increased 
Municipal financial charges during the past year absorbed 
Electricity the whole of the gross profit. In order to 

Supply. meet sinking fund obligations, £1,000 was 


withdrawn from the redemption fund suspense 
account, and the balance, £282, is carried forward. 

The undertaking is, however, in а very promising condition; the 
rapidly extending power load and increasing output having necessi- 
tated considerable capital outlay during the past two years, and 
with the very economical working costs attained at Leede, the 
department will amply recoup themselves in the future. | 

The prices charged are :—Private lighting, 4d. and 1d. per unit, 
special scale; power, 2d. to 14d.; and !publie arcs, 14d. per unit, 
net. The chief engineer is Mr. H. Dickenson. 


GENERAL STATEMENT. 


For year ending March 25th— 1905. 1904. 
Total capital expended...  .. ... £822,123 £757,927 
Number of units sold— 
Private supply ... is bui ... 4,871,731 4, 428.657 
Public lighting T - EA 217,997 177,170 
Power and heating 1.940, 953 1,665,359 


Total number of units sold vis 
Equivalent No. of 8-0. . lamps connected 


7,030,681 6.271, 186 
264,628 235,263 


E.P. of motors connected 3,904 2,903 
Number of public lamps isi : 247 A 122 A 
Maximum load in xw. к xi eae 5,540 5,040 
Revenue account— 
Gross revenue ... se aes * £84,417 £75,720 
» expenditure Sis 85 oe 228,364 426,183 
» profit ies iss v Te £56,053 £49,637 
Average price obtained per unit— 
Private supply and public lighting ... 3474. 3:48d. 
Power and heating ae S 1:844, 1:284. 


Бхукиси Ассоснт FOR YEAR ENDING 1904-5. 
Gross revenne  .. .. ... £84,417 = 2:864. per unit. 
Works and distribution costs (includ- 
ing public lighting) ; £19,318 = 66d. „ 
Total working costs ... s 900 £28,364 = 97d. „ 
PRorrr Statement, 1904-5. : 
£28,809 


Interest on loans ... Vis ix T 885 
Sinking fund bes ies x аа 885 27,961 

Oontributed from redemption fund suspense 
account ... 800 888 wad 25 bis 1,000 
Balance on year's working bes ds 2. 288 
Gross profit du КАА ssi £56,053 


CITY NOTES. 


Isle of Wight Electric Light and Power Co. 


Тнв company held its annual meeting at Ryde last Friday week, 
Mr. J. O. Wigham presiding. The report to December, 1904, 
showed that satisfactory progress had been made. The increases in 
lamp connections over the previous year were as follows:— 


Ventnor and Bonchurch, 15,846 to 16,794; Sandown and Shanklin, 10,118 to 
12,269; Newport and Cowes, 16,156 to 22,035; Ryde and St. Helens, 5,826 to 
9,946. The result of the year's trading, including a balance of £315 brought 
forward from 1903, showed a profit of £7,544. After paying interest on 
debentures and loans (£4,700) and dividend on preference shares (£2,500), there 
remained a balance of £844. Of this the directors proposed to write off £200 
from the preliminary expenses and to carry forward to next account the 
balance of £144. All the stations, being now completed and running, а com- 

aratively small amount was expended on capital account during the year, and 
Farther expenditure will now only be necessary for extensions from time to 
time required. During the year the contracts for the public lighting of 
Shanklin and Bonchurcb, and for the supply of current to the Royal National 
Hospital had been renewed. The profit and loss account showed that the pay- 
ments amounted to £7,251, and the income had totalled £18,819. Theamounts 
from the various towns to revenue account were as follow: Ventnor 
£2,386 13s., Bonchurch £123, Sandown £1,517, Newport £1,749, West Cowes 
£583, East Cowes £396, and Ryde £02. 


The Онлівмазе remarked that tbere was no declaration of a divi- 
det d, but the company had paid the interest on debentures.and on 
preferenoe shares, and they had also paid to the contractors а con- 
siderable sum by way of interest on the outstanding amounts due. 
The increase in tbe number of lamp connections throughout the 
islaud was gratifying. The sales had also shown good progress ; 
whereas in 1903 the sales had totalled £6,700, in 1904 they had 
amounted to £9,800. Another pleasing item was that, whereas the 
capital expenditure of the company went up in 1903 by а very 
large sum indeed, the expenditure on capital account in 1904 was 
only about £13,000 distributed over the four stations. The re- 
newal of the contracts for the public lightiog of Shanklin and 
Bonchurch showed that they had satisfied their consumers. 

The report was adopted. 

Tbe CHarBMAN said that since the closing of the balance-sbeet 
the contractors, Messrs. Edmundsons, bad taken up £50,000 
additional ordinary shares in the company. 
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India-Rubber, Gutta-Percha and Telegraph 
| Works Со. 


Тнв half-yearly meeting was held at 106, Cannon Street, E.O., on 
Tuesday, Major L. Darwin presiding, for the purpose of obtaining 
the sanction of the shareholders to the payment of an interim divi- 
dend of 24 per cent., or 5s. a share, free of income-tax. | 

The CHAIRMAN first paid a tribute to the memory of Mr. S. W. 
Silver, one of the founders of the company, and Mr. John Bailey, 
the late works manager, both of whom had died since the last meet- 
ing. He said that it was their custom to hold half-yearly meetings. 
No accounts were presented, but the board, judging from the general 
tendency of business during the period which had elapsed since the 
ordinary general meeting, had hitherto been able to recommend an 
interim payment. He was glad to say that they had had no diffi- 
culty in coming to that conclusion on the present occasion, and the 
meeting was called together to approve the distribution of the usual 
dividend of 24 per cent. At the ordinary general meeting held in 
December last, he referred to the high price of raw material and 
to the almost insuperable difficulty of sufficiently raising the 
selling prices to meet the increase in cost of production во 
long as the advance was progressive. He also ventured to say 
that if the increase in cost reached a stationary stage, they would 
doubtless be able to get their selling prices advanced to a figure 
more commensurate with the actual cost of production. Since the 
meeting, that state of things had more or less been arrived at. Raw 
material wae still very high, but the advance had not been pro- 
gressive to anything like the same extent as it was previously, and 
they had been able to increase their selling prices, if not to the 
m at which they should be, yet sufficiently for their protection. 

eir cable steamers Dacia and Buccaneer fad been employed in 
cable repairing work; the former had successfully laid a cable 
in the West Indies, and the Buccaneer was away from her home 
station laying short cables for the Dutch Government. In the 
recent eliminating trials in the Isle of Man the winning car was 
fitted with this company’s tires. The works at Silvertown and 
Persan were busily engaged, and at the latter place they were 
incurring expenditure with & view to increasing the manufacturing 
facilities. 

Lieut.-Co). Weston Janvis seconded the motion approving the 
interim dividend, and it was carried unanimously. 

In acknowledging a vote of thanks, the Crarsman eaid that they 
met under happier circumstances than on the last occasion. 


Prospectuses. | 


The Sir Hiram Maxim Electrical Co., Lid. This company is, 
through the Peddie Small Arms Corporation, Ltd., inviting appli- 
cations for an issue of 15,000 6 per cent. £1 preference shares. 
Atter the ordinary shares have bad 6 per cent. dividend, the surplus 
profits will be applied in payment of а further 4 per cent. on the 
preference shares and the balance for ordinary dividend. The com- 
pany, as announced on page 779 of our May 12th issue, has been 
formed to acquire from the Peddie Small Arms Corporation, Ltd., 
the business and property recently acquired from the Sir Hiram 
Maxim Electrical and Engineering Co., Ltd. The present i»sue is 
to provide the cash purchase price, expenses of formation, and 


“sufficient working capital.” The purchase price is £923,000, pay- - 


able as to £3,000 in cash, and the balance in 20,000 ordinary shares 
of £1 each. The purchase price includes £9,500 for goodwill, 
£7,000 for patents, propriety rights, &c, and £6,500 for stock, 
plant, machinery, &. No doubt some of our resders will wonder 
with us whether a company which wound up becsu:e it could not 
meet its liabilities hag a goodwill that can be considered of any 
value to transfer to & new company that may be formed to bring it 
to life again. | | ` - 


British Aluminium Co., Ltd. — This company bas this 
week been making an issue of £300,000—54 per cent. Loch 
Leven mortgage debentures, and 38,000 ordinary shares of 
£5 each at par. The money is needed in connection with the 
Loch Leven water power development scheme, particulars of which 
bave already been published in these columns. The list wasto 
close yesterday, Thursday. 


The Newcastle and District Electric Lighting Co., Ltd., is inviting 
enbscriptions at par for £150,000 of 44 per cent. mortgage debenture 
stock. "The lists will close to-day. ‘ 


Stock Exchange Notices.— The Committee has 
ordered the undermentioned securities to be quoted in the Official 
List :—British Westinghouse Electric Manufacturing Oo., Ltd — 
Further issue of £400,000 4 percent. mortgage debenture stock. 
Application has been made to the Committee to allow the follow- 
ing to be quoted in the Official List :—City of Wellington Electric 
Light and Power Co, Ltd.—£75,000 5 per cent. registered first 
debentures of £50 each, Nos. 1 to 1,500. (Renewed application.) 


United Electric Tramways of Monte Video.— Mr. W. 
Trotter,in presiding at the first ordinary meeting of this company held 
at Winchester House on Monday, said that the net receipts of the 
Bociedad Comercial de Monte Video had fallen because of the revolu- 
fion, but things were now greatly improved; indeed, during the 
first six months of the year there had been а net increase of £4,481. 
After paying 6 per cent. dividend, £147 remained to be carried 
forward. The lines, including extensions, which were to be 
electrically equipped, were altogether 51 miles. 


STOCKS AND SHARES. 


| Wednesday Evening. 
WnrreuNTIDE holidays are supposed to be responsible for the lack 
of business that bas irritated the Stock Exchange this week, but 
the coming cf the recess is really subordinate to а much more 
valid reason for the quietude. The latter is due, more than any- 
thing else, to the continuance of the war. People say they prefer 
to wait before investing or speculating. The tide may turn 
rapidly, or it may take long to alter, and, therefore, public money 
is still shy of seeking Stock Exchange channels for investment. 
One week there is а little more, and the next a little less, businers 
doing, and again the price-lists overleaf show by their steadiness the 
inactivity in the general volume of trade. | 


Their rise of 9 points make Ашазоп Telegraph 5 per cent. 


Debentures to stand out as a feature of the weck. The advance 


is due, of course, to the resolutions passed at Tuesday's meeting 
for capitalising the interest. Full details cf the proposals were 
given in our last week's issue. The last interest paid was in June, 
1899, so that there are six years’ unpaid coupons on the bonds, 
equalling 30 per cent. The company’s shares have not moved from 
24, which is only one-fourth of their full nominal price, and it may 
be that some speculative attention will be turned to these after the 
rise in the Debentares. 


Cuba Telegraph Preference are 10s. better again at 16}, and 
Eastern Ordinary continues to rise at the rate of a point per week. 
The price is now 1423. Eastern Extensions lag bebind at 14. Of 
the other war stocks,“ Great Northerna fell 10s. to 34, and those 
other heavy shares, Indo-Europeans, are a sovereign lower at 50. 
In the American division, Anglo A" show g decline after their 
last week's rise. One or two Debenture stocks have put on small 
improvemente. " 


After their sharp rise National Telephone issues have gone more 
steadily, but the Preferred at 111j is the fraction to the good, and 
the Third Preference shares are j up at 58. The opinion of the 
Becretary to the Post Office, given before the Commission, caused 
considerable satisfaction to those who feared the National Tele- 
phone undertaking might be taken over on tramway terms, and not 
those whith govern electric lighting concerns. The Post Office 
evidently prefers the latter arrangement. Other Telephone changes 
are confined to a fall of у; in Orientals to 176, upon the new lesue 
of Debenture stock. 


Electricity Supply descriptions are exceedingly quiet. Charing 
Crees City undertaking shares of both kinds are at length 3 
over their par price of 5, and Oharing Cross Preference rose j to 5§, 
Urban Ordinary at 41; are a trifle easier, although the Preference 
remain at 53; St. James's fell 1 to 143, and Kensington at 12 are 3 
down. Bince we have not mentioned tbe provincial shares for some 
time, it may be of interest to state that Oxfords are 63, Hove 8, 
Bromley 53, Folkestones 54, and Bournemouth 112. None of these 
have noticeably varied for weeks past, with the exception of 
Bournemouth shares which have been 12. Kalgoorlie Electrio 
Preference settled down to 13, and Midland Eleotric Corporation 
4% per cent. Debentures have advanced to par. | 


Falling i to 1, Electric Constructions quickly lost their little 
improvement, but other manufacturirg shares are uninteresting. 
British Aluminium First Debentures gained a couple of points at 
102. There bas been further weakness in Westinghouse Preference, 
and the sbares are down to 2j, which is about 2 higher than they 
were before the last brief rally that lifted them over 3 for a short 
spell. At 53 Babcock & Wilcox are slightly better. 


Railway securities appear unable to escape from their rut of 
sheer dulness. City and South London is not better than 41, and 
Great Northern and City Preferred A“ fell} to 5. We are told 
that the contractors are well satisfled with the progress being made 
in receipts, but shareholders will view the decline in the price 
of the shares with different feelings. Districts have not changed, 
bat Metropolitans fell a trifle. Baker Street and Waterloo 
Debenture is well supported at 101, equivalent to 5 premium above 
the issue price. Oharing Cross and Strand 4 per cent. Debentare, 
with 25 per cent. paid, is being negotiated at about this price, and 
so is Great Northern, Piccadilly and Brompton Debenture. 


Tramway varieties are tomewhat firmer. British Electric 
Traction Ordinary at 11j are 3 better, and London United Pre- 
ference have } rise to their credit at 10}, the Ordinary alto 
hardening to 11%. Barcelona Trams retain their strength at 13, 
and, as already suggested, the character of the buying lends colour 
to the theory that local authorities may be trying to obtain control. 
They have made several similar attempts before, but without 
success. Oalcutta Trams at 8} are lower, bat Cape Electrics at 18 
are without alteration, and the Argentine group is also featureless. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


i 


TELEGRAPH AND TELEPHONE COMPANIES. 


DERE NRI — „= „ааа — i ыл mI Qu a tut mc jĩᷣ hu Se —— | 
Btock : Р Business done 
Present | or | Dividends for the last | Closing 108108 week ended 
Issue. | КАМЕ. Share. three years. | . 3 3 J une! th, 
4 * | * 
"ucc K | | 
| Е С GENS Е E Е ПЛЕ ЕО КИЕУ ; E | 
| 1902, | 1903. 1904. | | Highest Lowest. 
94,800 | African Direct Telegraph, 4 % Debs. js 100 4% | 4 4% ; 99 —102 100 —108 | 5 
25, 000 | Amazon Telegraph 8 8 shares, Nos. 1 to 25,000 zx НЕ sis 10 Nil Nil Nil 21— 23 21— 22 | Е 278 
о а шй. Tel 5 9 iia „%%% DU ME M WE. sett 00/6 is. 2 | 59 Z 61 0 E 
; glo-American Telegrap Y 2 ss 76 bs E toc XE 8. 2,4 d 29 — 
3,118,210 | Do. ао. do. 6% Pret, О IOO NO | tock | 6% ! 6% | 5i% | 105—106 105 —106 106 | | 8) 
3,118,210 Do. do. do. Deferred 95 ae - ... | Stock 1/- | 2s Nil 158— 101 154 — 15. 158 15 
44,000 | Chili Telephone, Nos. 1 to 44,000 rr 5 | 6% | 7% е 6& | OR 64 2: 
15,000,000:x | Commercial Cable - .. | $100 8 ч 3% % ‚з ii и. гй 
1,932,856! Do. do. Sterling 500 year | 4 %1 Deb. Stock Ned. . Stock | 4% | 4 ; 1% 97 — 99 97, — 99 | 85, : 
16 000 Cuba Telegraph 8 „ 10 10 55 10 | А % | in 18 = 164 att 
; о ‹ е | .. z са zi 10 5 . 5 m | s 
12,931 | Бие рр i "s " m гә is - "E 5 10 $ i 10 % | 11 i | а 95 a- З D Ln. i 
, 0 "um. re si $4 $2 "S 5 }- 5 – sa H 
30,000 Do. do. 445% Debs. .. T РУ : ae 50 | 44% | 43% | 44% 101 -—103% 101 — 103 | ar | 
60,7101 | Direct United States Cable 30 | BH | 35 T là- lid | 114—118 113 11.8 
78,500 Direct West India Cable, 44 % Reg. Deb., within Nos. 1 to 1.200, Red. 100 | 43% 4% | 44% | 100 —102 100 — 102 49" 
„„ Ter с ле e MEE NE TE 
, L De EET 8 eg D t | — He I е 
1,896,814 | Do. 4%, Mort. Deb. Stock Red. . - Stock | 4% | 4% | 4% | 107 —109 107 —109 | 108 ‚ 1074 
о | Eastern ша Austreliasia, and China Telegraph — .. —.. D. Н ® | | ч í % | Mic it 148 144 134 
% ». Stock.. Stoc Ф & — — z 
300,000 | Eastern & South African Tele., 4 % Mt. Db., Nos. 1 to 8,000, red. 1909 100 4% 4 4 99 —191 109 —102 e 
200,0001 Do. do. 1% Reg. Mort. Debs. (Mauritius Sub.) 1 to оңой 25 | 4 ё 4% | 4% , 100—102 100 —102 1013 5 
papel | Globe 55 mad Trust KS 2 ‚| 10 x 1 КЫ $ | 9 7 | | = 145 ob ү — н 143 | n. 
Зо ef. s s vis gi ae 10 = 41 — 16 
MEO 000 | Great Nowhere Telegraph, of Copenhagen ; 10 | 122% 115% H% | 34 — 35 334 — 84 | | Ud 
is Halifax and Bermudas Cable, 44% 1st Mort. Debs., 51 205 Nos. | 100 | 44% 4395 | 44% 100 —102 160 —102 | z 
060] 1 to 1 ed 
17,000 Indo- European Telegraph a - n ГА ма 25 10% 10 &. [13% 50 — 52 49 — 51 491 49 
72,680 | Monte Video Telephone Co., Ltd. Orea. 1 39% | 8% 7 { i= . “5 
1,983,383 | National Telephone, Pref. Stock ЕЕ ys m A 2 .. | 100 6 6% | 6 поі 11! 111 —112 1122 1103 
1,966,667 Do. о. Def. Stock 100 44% | 5% 5 109 105 103 — 105 105} 103; 
15,000 | Do. do. 6% Cuin. Ist Pref. .. Us г к .. | 10 | 6% 6 9; 6 | 124— 13 124— 1 T as 
15,000 | Do. do. 6% Cum. 2nd Pref.. — * 16% 185 | ES | ш 12 115—1 | А dee 
250,000 | Do. do. 5% Non-cum. 3rd Pref., 1 to 250,000 | 5 | 5% | 5*9", | 5% 5 57 | Sey! 
2,000,000 Do. do. 34 95 Deb. Stock Red. .. .. | Stock | 33% 33% | 84% 100 —102 100 — 102 1013 1005 
1,689,593 Do. do. 4% Deb. Stock Red. ie . 100 4%, 4% | 4% 108—105 103 — 105 105 103} 
179,313 Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid "E al 6% | 63% , 64% | 18 — 14 là— 1! 
50,000 Do. do. do. 6% Cum. Pref. = af d [645,695 | 6% it~ 1} TEF . 
100,000 ! Pavitic and European Tel., 4 % Guar. Debs., 1 to 1 00 i .. , 100 4% 4% 4% 99 —102 99 —102 = 
11,839/ ! Reuter's ; EM «b 8 5 9$ T 5 % 71— 8 xd 7 8 xd as 
3,287 Submarine Cables Trust Sas 2 Б ; . | Cert. 6% 6 6 96 123—126 124 —127 1254 125 
58, ‚000 | United River Plate Telephone a 5 7% 8 sy 6;— it | 6j— 7 | | aes i 
40,000 | Ро. йо. 5 % Cum. Pret., Nos. 1 to 40,000 12 5 5 | б з 5— 5 | 5 — 70 . 
1719947 ' ро. do. 5*5, Debs... . [Stock | 5% | 54 | 5% | 107—109 ; J08 — 1l | 
15,509! . West African Telegraph, Shares ae С 10 , 2% 4 J. | 13% | 8 — 8| 8 — 83 | i 
30,008 ! West Coast of America, 1 to 30,000 and 53,001 to 53,008 - 23 | Ni Nil Nil — 4 à 53 | 
152.000 West Coast of America, 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 | 4 96 196 4% | 100 —102 | 100 —102 | |... 
| Western Telegraph, Ltd., Nos. 1 to 207,980 | 10 7 96 7% 7 134— 14 (0 134— 14 14 | 137 
5 000 | Do. do. b % Debs. 2nd series, 1906 КЕ E ... 10 | 5 y 4 б % 5 101 —103 101 —103 | ej 
563,380 Do. do. 4% Deb. Stock Red... ааа | 100 | id | 4% 4% | 103—105 — | 103—105 | 
48,321 | West India and Panama тесла. " . 10 Nil Nil Nil à— | 
34.7% Do. do. do. 6 Cum. Ist Pref. „ Duo у ; 6 % | 7-1 1—1 | 
4,609 | Do. do. do. 6 *x, Cum. 2nd Pref. : ..| 10 | Nil ' Ni Nil | 53— | 862— 6 
80.0001 : Do. do. do. 5%, Debs., Nos. 1 to 1 ‚00 ed 100 5% | 5 | 5% | 104 —106 104 — 106 | 
| ' | | | | 
ELECTRICAL. RAILWAY, MANUFACTURING AND. INDUSTRIAL COMPANIES, ; 
| "A | 
40,000 British Aluminium 7%, Cum. Pref, .. f ' : 5 Nil | Nil | Nil | 5 5 ' оге 5j Ora | 524 
20,000 О. “А” 6*5, Cum. Pref, 9 > Nil , Nil | Nil | 1. - M | 14— 54 ‘3 , 
20,000 Do, до. 4% Funding Certs. . m i T 5 E | 35 0 wt 3} | 2‹- 920 Li T 
300,00001 ^ Do. do. à Xx, 1st Mort. Deb. Stock Red. ЭР m .. Stock 5 X 5 4. 5% | 9H - 102, 98 --1 s. 
138,901 ^ British Eleotrie Traction T js M | 10 8 % | Ü A — 91-- 9j — 9 F4 EG 
156,497 | Do. do. 6% Cum, Pref, .. ` i 10 6% | 6% „ | un 14— 113 Hé 1 
1,000,0000 | Do. do. 5, Perpetual Debenture Stock ade .. | Stock 5% | 5% 5 i 122 --124 122 —124 1 1 
250,000 · Do. do. 4)% 2d Deb, Stock ltc. 100 ee ij 97 — 99 — 99 98 | он 
100,000 pd Insulated and Helsby” Cables s s ^ ee 5 10 Jo 8 KZ 8 5 | M 6 і 53 — 6 524 | 5, 
500 000 de fe Sie Mods hae Oe a oci „ TT: | TNT. pr 
Ө; t t МА sda PED 2 4 1 | | 47 ~ a rar ғ 
50:000 | brow die: Lindley & Co., Ord. Й 5 i Й : T S 2 £1 Nil Nil Nil = 5 1 | 
50,000 |f до. 6 PS uim. Pref... ^ P4 : | £l | Nil Nil | N11 | 14/6 to Т M. b t to 15/6 
105,731 | Brush Electrical Engineering, Ord., 1 to 105,731. . js vs 2 2 Nil Nil | Ni i |* d^ E : 
150,000 , Do. do. Non-eum. 6 V Pref... gs sail 2 | 6 * 6 % | x | "d 95 | ait 925 | a: dn 
125,000 | Do. do. 11 ** b Perp. Deb. Stock P u Stock 44°, iis | 155 ЖЕ - a | 75 — 5 9 op 
125,000 | Do. do. 4 % Perp. 2nd Deb. Stock .. ue Stock | 4j ! 1 o 44% | 10 a 1 - 2 | 10 ; T 
35,000 ` Callender's Cable C oe uction „о s 9 5 a iet : 5 e RU | pu | a 2 a s T | ux. i 
" Н i n e : Ба ә КҮ ә Жу — oa з ta 2 dc 
80.000 | AM QE M Int Mort, D Deb. Stock Red. | Stock | m. | 43% 4 1073 10 | 107i 100 109" | 107} 
1,963,208 ^ Central London Railway, Ord. Stock А "mE Stock 4 * 1 A | % 91 - 9З | 91 — 93 | 921 we 
523,396 Do. do. x, Pref, Stock 5 - s Stock | 4% | 4% 49%, | 101 — 103 101 -- 103 102. 
2, M | la. Def. d( o. [Stock 4% 4 % 4% | 80-83. — % [| С 
nad x don Raily stock | ayn, | 2402 23% 42 — 43 40 — 42 ig | d 
1,330,000 ^ City and South London Railway bà е АУ a 55 Stock ! o 289, | Ао 1 z 2 | 1 M | | 
85,000 | e Nos, 1 to 85,000 ee A ZEE ** 3 | о» | "S — i- 2 1— 23 N 
Do. 5 Ist Mort. Reg. “Debs. „ 1 to 900 of £100, AM | | 5% 5 96 | 5 % 95 - 100 | 95 --100 А 
100,000! | | 901 to 11,000 of £50 Red. . 5 m qs | | 
99,301 Edison & Swan United Elec, Light, “A shares, £3 paid, 1 to 99, 261 E 5, | Nib) Nil | | 11 14 | 1 1j * 
"A" shares, 01. -017,139 эз cub Nil Nil | 2 — 23 2.— 29 2 | 
17,199 ро. do. 4 M ' | n | о, | iy з | 83 8 | f 
344,02 Do. do. 4% Deb, Stock Red... 100 1% „% | 4% | - M - R - | 
100,000 Do. do. 5 5, 2nd De +h, Stock Prov. Certs. all pd. i 100 | 5 "o | 5 K 5 о, | NH — 93 | BR - ie : | | 
112.100 — Electric Construction 1 to 112,100 i, 2 р K А "y Оо 3 t 1 а 1} | E 4 
31,390 ро. do. 7 *, Cum. Pref., 1 to 31,390 К 5 A. | "o | И at ат | 2 | 
200,000 ! Do. do. 4, Perp. Ist Mort. Deb. Stock a .. | Stock 1 10 | 4 ‘ay d 4% 15 ‹ | ) | TUNE 512 
25,000 , Gene ral Electric Co. (1900), 55, Cum. Pref. ea ps us 220 10 | 5%, Sy |. | 104 | 98 103 | è } : 
200,000 Do. do is Mort, cn. Stock | а | d I ds | Шт 97101 1 | 
200,000 , Нешеу» W. T), тевер W orks, UR TN P - T. 5 | EU | ys | p i 13 Е 12: | pid | 24 AY ! ay | 
| o e ae Di v AMET $4 vm 24 $ M Е 
pu | Do: do. 10 Mort. Deb. Stack m .. | Stock | 43°, | 44%, | sic, | 109 --111 | 109 - 111 | | 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works " 2 10 | 10's 10 „, „| 154— 16 12 — 16} | | 
300,0001 | Do. do. do. 4% Ist Mort. Deb. |. 100 1% 1 4%, 100 —10 | 100 --103 | | | 
47,500 Hac erpool Overhead Railway, Ord, .. z „ бє -> 10 14°, 18 „ | Hs | 3i — КУ | M» 28 | 
10,000 | Do. do. КО £10 paid L al do o К | i % | E = ai a. 85 | | | 
" t t untenance ar 2 i% iu a» ^Y E cs * ен 
1 Telegraph Con ion um is Deb. Bds. Nos. i to 1,500 Red. 109 | 100 | 4% | 4 5 | 45 i 108-4105 | 08 % | 
540,000/ | Waterloo & City Railway, Ord. "Stock ye p "fa 100 33 1, 0 315 3i | 9c — 92 — í : 
* A period of nine months, 4 Quotations on Liverpool Stock Exchange. * Unless otherwise stated all shares are fully paid. 7 From Manchester Share List. ; 
ise се; === BE —— ſ— = — — Б-У = —— K —-— ZA — шш. preme "Er ES " 
Bank rate of discount 24-per cent. (March 9th. 1905). | 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


| Stock Closing Closing Business done 
5 NAME. or . kor me | Quotations | Quotations week ended 
3 Share. ne yea З May 31st. Tune 7th. June 7th, 1905. 
GG ELO MEC ß e ВЕ 1902. | 1903. 1904. Highest Lowest. 
29,377 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 5 5 8% |10% . 10 % 9 — 10 9 — io 10 973 
10,623 Do. do. 7%, Cum. Pref. eu 5 7 $ 1 ЖЕ) — 10 is 
288,782 Central Electric Supply 4° Guar. Deb. Stock .. " ЯЕ ..| 100 4 4 4% 108 —106 ха 103 —106 gis e 
80,000 ' Charing Cross and Strand Electricity Supply .. А - T 5 10 % 8 K. 8 % 188 à : 
80,000 Do. do. do. 44% Cum. Pref. .. 5 440% 14%, 43 — 5 - i 
40,000 Do. do. City Undertaking 4) % Cum. Pref... 5 4 i495 , 4 5 — 5 j od. 
40,000 Do. do. 1908 85 T " T 5 Е b 5 — Буз | 5 
350,000 Ро. do. 4% Deb. Stock Redl. 100 4% |4 | 4 106 —108 109 —111 " ү 
44,496 Chelsea Electricity Supply, Ord. ч Ж 14 5 % dg 6 — 68 6А - 
150,0001 Do. do. 44% Deb. Stock Red. - .. | Stock | 44% 45% | 44 109 —111 100 —111 Ра Е 
0,695 | City of London Electric Lighting, Ord. 40 .001—110,595. . к T 10 5 $, 5 %, 6 104— 11 1 11 es ets 
40,000 Do. 6% Cum. Pref., 1 to 40,000 - bs 10 6 $ 6 & 6 | 194-- 14 134— 14 А 
400,000! Do. 5 % Deb. Stock, Scrip. (iss. at 115) all paid КЕ " T 5 5 5% . 124 —198 124 —128 127 i 
300,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid . .. | 100 43% 44% 44%, 104 — 106 104 —106 zs 
40,000 | County of London Electric Lightiny, "Ога. 1— 40,000 Ys 10 4 X, 4% 449, — 8i en 
30,000 Ро. do. do. 6 % Pref., 40,001 60,000 “a 10 6 6% | 6 12 — 12 12 — 12 - 
400,0007 Do. do. 4 o Deb. Stock . : 995 RT 4 qe Hi 113 —116 113 —116 
250,000 Do. do. 4 9% 2nd Deb. Stock .. гу T .. | Stock 96 4 103 ——106 108 —106 104 1033 
70,000 | Edmundson's Electric Corporation, о Bhares ©з T " 5 1 T% HA 52— 54— d ae 
80,000 Do. do. 6% Cum. Pref. . MEET 64 | | ie 6— 6 GA, 
300,000 Do. do. 44 [3 Ist Mort Deb. Stock .. { 100 4} 14% 44% 107 - 109 07 —109 95 
21,000 | Kensington and Knightsbridge Electric Ord. . сЕ 5 10% | 12% | 12% 12 — 13 114— 124 12 J 112 
136,000 Do. do. do. 4 X, Debenture Stock Stock 1% 4 110 & 101 —103 101 --103 - ps 
111,000 | London Electric Supply Corporation Limited, Ord. .. ; is З Nil Ni 8 2 — 2 — s i 
60,000 Do. do. do. 6% Pref... 5 ma ce 6% 5— 5 5 — 57 -— 
311,895 Do. do. do. 4% lst Mort. Deb. Stock Red. Stock 4 4 4% 99 —101 99 —101 T iu 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . 5 7 Фф ` 8395 10 % — 9i 9 9:4 93 
70,121 Do. do. 1 % Cum. Pref. 1—7, 106, £3 paid . | 5 4 45% 44% 51— 52 51— 58 545 
220,000! Do, do. 4 1st Mort. Deb. Stock А . - 4 5 % 1496 109 —114 111 --115 ‚ 75 
250,0001 Do. do. „ Mort. Deb. Stock Red. .. | Stock | 3 34% 496 | — 98 --100 
250,000 | Midland Electric Corporation, т? Y Ist Mort, Deb. .. a " 100 44% 44, 4 e 99 —101 99 --101 1004 100 
10,852 Notting Hill Electric Lighting 15 es ay 10 6% 6% 1 14— 15i 141— 16} 
59,000 do. 4% 1st Mort. Deo. | 100 4% |4% 4 % 100 —102 100 —102 
40,000 St. James and Pall Mall Electric Light, Ord... 5 144% | 144% | 144 14 — 15 182— 14i 144 ч 
20,000 Do. do. do. 7 Pref. 20,081 to 40,080 | Б т 96 7 X 7 % 81— 81 9 
150,000! Do. do. do. 37 % Deb. Stock Een 100 % 84% 8495. 98 —100 98 —100 
12,000 | Smithfield Markets Electric Supply, Ord. js 5 24% 1% 4% 28— 33 28— 33 
50,000 Do. do. do. 4 о, Deb. Stock .. | Stock! 4% 4% 4% 79 — 83 7 — 83 
65,000 South London Electricity Supply, Ord. З : ЕЕ 5 | 14 B% 4% 94— 43 33— 4 
100,000 | South Metropolitan Electric Light and Power А 35 - Ps 1 Nil Nil Nil {#— à i— 
50,000 (Late Blackheath and Greenwich 7% Pref. .. 1 Nil 7 96 1% 144— ul 142— 2148 . 
100,000 Dist. E.L.Co.) 14701 Ist Deb. Stock 100 44 44% 44% 105 —108 05 — 108 
30,000 | Urban Electrie Supply, Ord... А = 5 6 X, 59% 5 % 43— 5k 4M-—- 6 
30,000 Do. do. 5 % Cuin. Pref. "e T 5 5% 5 % | 5 % 5i-- 58 — 5 
200,000 Do. do. 44 % 146 Mort. Deb. Stock Red. ..  ..| 100 SS .. | 4% | 104 —106 104 - 106 1 
110,000 | Westminster Electric Supply, Ord. as om à 5 12% | 133% 14 $ 12 — 18 12 — 13 123 122 
28,151 Do. do. 5% Cum. Pref, .. T m F 5 15% 5 5 6 — 64 б — 63 | 
Kiss not officially quoted :- Mackay Companies, ord., 394-40. Pref. 731—711. 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
© Fort. Receipts for | No. : Miles Fort- Receipts for Miles 
Locality. night the of Total to date. 9 8 Locality. night the of Total to date п 
ended. fortnight. | wks. реп. fortnight. орн 


| | £ , 4* | £ ( * \ EN. & l £ | £* * 
Aberdeen . . May 21, 1,949 — 127 52 | 68,0841 + 5,290 Cardiff ... . May 27 3,85 -. 688, 8 | 16251 — 619 
Ayr .. .. „ | 7556 |-— 1| 2 60 + 48. 8 Carlisle : . June 3 885 — 87 22 607 — 409... |.. 
Bath .. -- 31 1488 — 21 22 | 13304 + 919 198 | .. Chatham and Dist, |o» d | 1,961 | 41 | 22 | 13,296 Ы 1,266 | 9°33 '+ 8 
Birkenhead . .. June 4 | 2,009 |— 220 9 9,4417 — 2711858 Colchester . . May 31 870 14 9,366 » 10875... 
Blackburn .. T ENT ix^, dex - 1333 Cork June 11 1,057 |+ 822 9,6635 '+ 435 99 | 
Blackpool D ШЕТ 1 | 1,927 2: -1,406 ! 9 | 6,392 КА 1,441 | | өө Darlington ae " May 20 394 os 6 ),190 е 4°87 
„ —Fleetwd) » 3 85. 1,532 22 | 622 1,4. arwen June 2 a8 19 | 9189 4 а 438.. 
Posy — Lytham | May 25 986 432 30 5,387 „ | ae Dover Р ..| May 18 $91 + 10 | 19 8,96 — 65, 8 .. 
Bolton = i рше | 2555 sie 18: | 10 1 — 81 „ is Dublin June 2, 10,340 -— 937 .. | 102,176 + 1,011 Б + 14 
ournemou .. May “ р E ; А | 3 0° Dunde May 81 1,713 Б aie is ka ga Aa 
Bradford ..  .. | June 3 8,600 "E "i 30,406 | — 8 53 Eest Ham $5 E 3 Ui H 81, 9 3 983... | 
Brighton, 4, L96l;- 121,10 „823 9 iGlasgow .. May 21 115,524 / 581 52 | 748,519 +40,771 783 + 3 
Bristol oe i|» 2 10,042 1.32 5 „ Gloucester „ 31 595 24 83 2, 58 7 
| Halifax .. June 8 ! 8,393 |+ 643 5 7,188 + 200 854 + 24 
| {Huddersfield .. „ 8 1.1 f 113| 9 | 11,995 + 185 be 
| | Hull .. „ 3 4.27 — 348 9 | 19440 —- — 896 | 18 
Brit. Elec. Trac. Co. | ford ..... May 20 472— 17 7 8.292 — 157 
| Ilkeston ..  ..| „ 81 250 — 91] 9 1,094 — 248 | B'b!.. 
Airdrie May 26 45+ 19,21 4.103 + 49 sä Ipswich { ..| June 8 87 3.757 — 569 104... 
Barnsley „ 26 317 98 „, 9,277 — 104 M Isle of Thanet E „ 31.042 — 445 22 7,494 — 71 |... 
Barrow „ 20| 459 |+ 96 „ 42:9 + 972 Kirkcaldy May | 45 971 .. A i 53 
Birmingham (City) „ 26 11.597 518 „ 115,944 | + 6,014 Lan 'kshire Trm. со. June 1 | 1,859!+ 33 22 14,864 |+ 1,167 | 8'66 
Birmingham (Mid.) ES a 815 E E: Е 3815 E im | + Leeds May 21 5,673 |—1,906 | 9 за + 501 893 |+ tà 
vonport 15 2 — 202 „, ; — 690 Leicester. bs ia. 2 2,110 ii 20 88,0: ui. | 
Dudley—Sto'rb’ge| , 26 1,747 — 579 | T 16,860 | + 103,.. |.. Liverpool m | » 27 21,216 |— 512 21 | 213,220 + 7,664 | 109 
9 п 1 26 1,157 — 213 | i5 у | + 2 . [|.. || ECC E ч 19,168 +4127 | 3 | 100,182 |+21,724 | 47} |+ 10 
ravesend, N’fleet| p 13 |— » ‘ — 6 Lowestoft .. ..| June 8 — 93 b 5 suc Ды: 
Orak, Pt. Glsgw | „, 2 1,508 + T e 12,078 ү + 1,761 Manchester .. ..| „„ 8 25,308 2.164 9 | 114,597 |+ 952 
artlepoo » З .— Т , n px Newcastle .. M „ 29, 739955|— 375 , "D Ec e T 
Kidderminster „ 26 224 — 148 | " 2.063 — 228 T {Newport ..  ..| May 27 Bix |- 91 8 | 4,604 . 599 144 |+ 14 
5 dde] d 2 Ns EU 15 * ee 18 2 и (Оваа, e 0 e| s #8) 1596 |+ 281 | 9 | 14,688 ;+ 8,655 1:8] + 56 
etropoli eel on $4,626 1,515 „, | 148,637 | + 18,413 ; mout Р A T ds is vi ME. E ; Же. 
Middleton.. „ 6 798 — 43 | Уз 6,2318 + 440 Pontypridd a .. June 3 907 ix 9 1,56 | 3.75 
Oldham — Ashton » 26 ы = 15 ” 0 107 + 5 Portsmou tb... „ 3 8,682 — 609 9 1520 — tos 1433 
everboroug TEE 1 s Dios , = sS in Е sc * | 1,190 và 9 b, — 47 182, .. 
Poole | » 26 575 — 117 T] 5,238 — 283 s Rochdale ee ii : 3 1,872 +1,029 9 5,884 + 4,192 184 |138 
Potteries .. „ 26 8,289 — 339 „ | 84,466 + .61 98 Salford . „ 5 8,731 781 10 | 39,716 + 210 80 
Rothesay .. „ 26 959 — 143| „, 1.531 7＋ 72 iS Scarborough A 1 8 209 M 22 1,725 eee 
Sheerness .. » 24 610 „ „ 1,2741 | + £25 n Sheffield  .. .. „ 4, 98:0,— 353 10 | 48,113 |+ 319 3! |+ 14 
Southport » 26 €10 — 2603 „, 5,4126 | — 424 Southampton ..| May 24 | 1,822 BE 257 | 8 7,206 |— 522 166, 
South Staffs. „ 26 1,899 — 455 „ | 14,078 | — 1,098 Southend-on-Sea ... „„ 3l 657 — 83| 9 | 2,784 + H 
Swansea „ $6] 1,611 TG; , | 11529 | + 1,0 | ee Stockport. ,, 26 601 — 10688 1634 i+ 174 nọ 1 
Taunton „ 26 M MT 4s 926 | — 124 P ee Sunderland .. » „ 71 28894 — 111 7 8.604 — 166 21 +1 
Tynemouth „ 26/437 320 „ 3.990 — 9114 Tyne side.. „ 31 779 127 22 7,922 1+ 1.000 
eston-s-Mare .., ,, 24 219 - 96 „ 10 31 | m t Warrington S) n 18 39 — 29 7 | 227 + 146 т аз 
Wolverhampton D. „ £6 729 2 „ 7.447 -— 223 West Ham .. .. June 1! 8,902 + 959 9 | 13,259 H 6,152 109 !+6-4 
Worcester.. e p 26 577 — 201 „ 5680 69 Wolverhampton .. Мау 31 1,491 — 70 9 ' 6,610 E Gah А AS 
Wrexham. „ 26 193 — 55 „ 2,016 — 200 ` | | | | | | 
Yorks, Wool. Dist. „ 26 1,250 — 196 „„ | 12,400 + 754 | | | | | | | 
| 
| | Cen. London Rly, June 3 , 18,330 — yg 22 158,716 |+ 1,901 А P: 
| | | | | | City & 8. Lon. Hly. „ 4 4.994 — 540 23 | 66,983 |— 3,686 
| | | Dublin-Lucan Rly. » 2 253'— 107 22 2.334 56 
Burnley — .. June 8, 2461 — 122 | N Ти кы зл G. N. and City Rly. „ 3 9014 21,200 239 34,699 " à 
Burton-on-Trent .. „ 4 631 — Me 9 2936 — 78 R} .. L'pool Overh'd Rly. „„ 4 3,058 — 333 22 | 84,432 — 1,829 8. 
Bury .. ss May 28 1,835) .. 8 5,457 s TN E Mersey Railway зі 3,077 + 222 29 35,155 + 1,671 
! 


м Compared with the ae correeponding period of 1006. t One week only. (d Includes horse: and other receipts. 
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Stockton.—The Gas Committee of the Corporation has 
just completed the installation of new mechanical charging and 
di charging apparatus, which, with a range of new workshops, has 
cost п town £9,000. АП the new machinery is actuated by 
electricity. 


NEW TURBINE MOTOR-DRIVEN SINKING 
PUMP. 


Messrs, MATHER & Piatt, LTD., have recently constructed 
an entirely new form of sinking pump, the striking features 
of which are the limited dimensions and weight for the 
output which the pump is capable of giving. 

Our representative recently witnessed a test, at the makers’ 
works, of one of these pumps having a capacity of 500 
gallons of water per minute with a maximum head of 300 ft. 
The accompanying illustration explains the construction 
of the apparatus. | 

Just below the four-way delivery pipe at the top is a four- 
pole totally enclosed motor, wound for 500 volta at a s 
of 1,150 revolutions 
per minute, and hav- 
ing an output of 
110 H.P., this being 
a large margin of 
power for contin- 
gencies beyond what 
is actually required ' 
for the specified out- 
put. "The armature 
runs in vertical bear- 
ings, and is con- 
nected by a flexible 
coupling to the 
pump. A ball bear- 
ing at the top of the 
motor case takes the 
weight of the arma- 
ture and spindle, and 
a similar bearing 
just above the pump 
takes the weight of 
the impellers and 
spindle. | 

Special arrange- 
ments are provided 
to allow of the pamp 
going “on blast,” 
$4., continuing to 
run while lifted clear 
of the water. 

A distance piece 
between the pump 
and the motor forms 
a four-fold passage 
for the discharge of 
water from the 
pump. This four- 
way pipe is carried 
up between the motor 
poles, thereby saving 
space, protecting the 
pipes, and keeping 
the motor cool. 

The four-fold pipe 
is carried up through 
the motor casing and 
terminates in one junction pipe at the top, attached to 
which is a sheave to take a wire rope for raising or lowering 
the pump in the shaft. 

The overall length of the pump is 17 ft. 9 in., the greatest 
diameter 3 ft. 5 in., and the total weight 15:5 tons. 

Messrs. Mather & Platt are at present manufacturing 
several pumps of this type, two sets being for the Dutch 
East Indies and one for the North-East Coast. This 
construction of pump marks a great step in advance 
of other types of sinking pumps hitherto employed, on 
account of its reliability, compactness, convenience, and 
economy, and there is every prospect of a wide field and 
successful future for its application to mining purposes. 


Ми Sincxina PUMP. 


Leyton.—' The U.D.O. has received from the B. of T. 
sanction to borrow £53,581 for the purchase of certain tramways in 
Leyton and Walthamstow. 


——s———— ret — 
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with four motors of 300 H. p. each ; 
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ELECTRIC LOCOMOTIVE FOR THE 
METROPOLITAN RAILWAY. 


Tun first of ten 50-ton electric locomotives has just been 
supplied to the Metropolitan Railway by the British 
Westinghouse Co. These will be used for hauling the main 
line trains between Harrow and Baker | 
Street, the steam locomotive that 
brings them up from Aylesbury, &c., 
being taken off at the former point, 
and put on again there for the return 
journey. The trains used on this por- 
tion of the line are 120 tons in weight, 
and the new locomotives will propel 
them at a speed of 36 miles an hour. 

The same locomotives will be used 
on the Metropolitan half of the Inner 
Circle for goods traffic, and for hauling 
the steam trains of other companies 
possessed of running powers over it. 
The electric locomotive will pick up 
the train at Edgware Road, being re- 
placed by а steam locomotive when the 
train leaves the circle. 

The new locomotives, one of which 
is shown herewith, will be equipped 


and a feature of interest is that, owing 
to the terminus facilities being some- 
what restricted, it has been necessary 
to use motors of a smaller size than usual, equipped with 
forced ventilation, so as to keep down the length of the 
locomotives to convenient limits for handling at the 


termini. 
———— 


DYNAMOS FOR JOHANNESBURG 
MUNICIPALITY. 


Tun accompanying illustration shows two large generators 
on the test bed at Messrs. Siemens Bros. & Co.'s Works at 
Stafford, in readiness to undergo the 
Hopkinson test. These machines, 
which are designed for the supply of 
lighting and traction, are of the 
Siemens 124.2H compound - wound 
14-pole type, each arranged for direct 
coupling between the two cylinders, 
and bolted to the fly-wheel, cf one of 
Messrs. D. Stewart & Oo.'s 2,000-n. v. 
gas engines. 

The rated output is as follows :— 
Ав shunt machines, 2,815 — 2,410 
amperes, 480—460 volts, at 100 r.p.m. 
Ав compound, 0—2,250 amperes, 500 
— 600 volts, at 103—100 r.p.m. 

The armature is 10 ft. 4 in. in dia- 
meter. "The armature coils are care- 
fully insulated and inserted in the core 
slots under a special System, whereby 
high insulation and non-hygroscopic 
qualities are ensured, whilst the ma- 
terial used for insulation ig specially 
tested under high voltage. 

These dynamos form part of an 
order including generators baving an 
aggregate output of 12,000 H.P., and 
consisting of :—Three dynamos, each 
of 1,350 KW. ; two dynamos, of 675 
KW. each ; two alternators (two-phase), 
of 1,350 Kw. each; and one alternator 
of 675 KW. 

The machines are bein 


built to th TNT 
Messrs. Mor ERAR a der g e specification of 


n for the Corporation of Johan- 
nesburg ; they successfully passed through their tests, the 
efficiency being above the guarantee and the temperatures 


low, while the commutation at all . 
sparkless with fixed brushes, шы... роону 
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THE DISTRIBUTING SYSTEM. 
By "OMEGA." 


Or all the various items which go to make or mar the success of an 
electricity supply undertaking, the distributing system is, without 
doubt, the most important. Of engines, boilers and dynamos, there is 


British WEsTINGHOUSE 50-тәх ELEOTRIC LOCOMOTIVE. 


usually more or less reserve to fall back on, but there is only one 
set of 3 Thus, the recent litigation in which the Manchester 
Corporation has so unsuccessfully figured is of great interest to the 
whole of the electrical profession. On reading the report of this 
case, the question which seems to come most prominently to the 
fore is: —To what extent must the supply network of a large — 
taking be divided? Now, in case of a bad short on the seins 
cannot be denied that the advantages, consequent on the net wor 

being run in sections, deserve careful consideration, but again, PI 
advantages may obviously be purchased too dearly. The В, " ' 
very rightly limits the variations of pressure at a consumer's ca 
minals to 4 per cent. of the declared pressure. Now, ebviously the 
best way to maintain steady pressures in face of the rapidly fluctua- 
ting loads, due to the large use of electricity for power pupon 
to thoroughly interconnect the whole system of mains and pages 
a liberal number of fair-sized feeders round the districts where the 


м A л - 
Teens | 


i> Е. = 
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Two SIEMENS 1,350-Kw. Dynamos ox Tzsr-BED. 


e 
greatest fluctuations occur. Thus we are called on сна 
whether to satisfy ап ever-present condition that the этү or pro- 
steady, by interconnecting the mains wherever possib 28 to a 
vide against the possibility of the whole supply failing uolikely, 
short-circuit, a contingency which cannot be eaid to be bn We 
although with proper attention it should be somewhat — . 
think that anyone who has had to do with a large networ 
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quite willing to forgo the pleasure of running the mains in 


“sections not exceeding 1,000 lamps,” and prefer to give the con- 
sumers the benefit of steady pressure by interconnecting. Having 
got thus far, it will be well to inqwire, To what extent are fuses 
desirable for interconnecting ? The only answer which can be given 
to this question is that—in their proper place— fuses are excellent, 
but as part of а system of underground mains they are most em- 
phatically out of place. Owing to the crystallising action which 
invariably takes place with alloys of tin, fuses of this material 
cannot bs relied upon, and for a copper fuse to be any protection it 
must be run at a temperature which is altogether prohibitive. 
Farther, the remedy is manifestly worse than the disease, for when 
anything serious happens on а large system of mains, then, if ever, 
is thetimeto know exactly how and in which way auy district may 
be supplied, a state of affairs utterly impossible if the mains be 
interconnected at innumerable points with hundreds of fuses, the 
vagaries of which no mau erg ok 

There can be little doubt that the most satisfactory arrangement 
by far, is to permanently connect the entire network, but in such а 
manner that it can rapidly be divided into several large areas, each 
supplied by its own feeders. All chance of breakdown must be 
guarded against by using nothing but the very best material, 
laid in the best possible manner, and a system of rigorously 
examining all joint boxes at stated periods. Further, it is 
of inestimable help in the time of trouble, if а small skeleton 
plan be kept of the entire network, with each section shown in 
a different colour, and each feeding and disconnecting point 
suitably marked. The insulation of each main should be 
periodically tested by earthing one of the others, and all appreciable 
faults removed as they occur. Nothing could more deliberately 
court disaster than to allow an uninsulated heutral to а three-wire 
system. When an earth develops on one main, there is a period 
of grace if the insulation of the others is fairly sound. 


Section oa lina OP 
He. ! 4 


Section on centre line. p 


measured load of any desired amount. Steady maintenance and 
accurate measurement of the load are necessary, while the means 
of applying it should in no way affect the conditions under which 
the motor works. 

The eddy current brake has many advantages over the baud or 
rope methods of motor-testing. Among these ате: — 

(a) Sensitiveness combined with convenience of adjustment to 
exact balance. | 

(b) Uniformity of load, and exact constancy after final tempera- 
ture conditions have been reached. | 

(c) Heat produced in energy-absorbiog element not conductedito 
bearing. ; 

(d) Absence of wear, 

(e) Retarding torque only occurs, 

The types of eddy brake on the market, however, have not been 
very widely used, mainly on account of the high initial cost, and 
the difficulty of applying them to various sizes and types of 


motors, 

The authore, in desi g a brake for the Electrical Laboratory 
of the University of Birmingham, decided to entirely dispense with 
separate bearings or frame. This brake is illustrated in fig. 1. It 
is intended to be mounted on the motor-shaft in place of the 
ordinary pulley. The fixed portion of the brake is carried by the 
revolving system, and though there is friction at the bushes, в and 
D, this small load is duly represented as torque ор tbe brake-lever. 
A similar argument applies to the air friction. 

Fig. 2 (p.956) shows the brake mounted on the spindle of an electric 
motor, and indicates the manner in which the pressure on the motor- 
bearing may be adjusted. The brake is provided with a link 
suspension, so that an upward pull givesrise to notwisting moment. 
This suspension is attached to а spring balance, which can con- 
veniently be carried by the hook of the crane or blocks serving the 
testing bed. By means of the lifting gear the pressure on ithe 
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Fic. 1—Eppy CuBRENT Brake ғов Testing MOTORS UP TO 5 B.H.P. AT 1,000 в.р.м, OR 74 B H.. AT 1,750 B.P.M. 
WITH OVERLOAD Capacity OF 25 PER CENT. 


The Manchester engineers appear to have been somewhat censured 
for trying to keep up the pressure in spite of the fault; but the 
writer ventures to think that it is a proceeding which would have 
been followed in any other station in the country. To shut down 
the station because an abnormal load was observed would be sheer 
madness, to say nothing of the almost utter impossibility of locating 
the fault if this were done. 

Finally, although, perhaps, Mr. Wordingham’s remark about a 
column of smoke has been given a little more significance than he 
intended, it is certain that for faults on distributors, at any rate, in- 
struments are of little practical use. Perhaps it is unwise and some- 
times costly to drive unlimited horse-power down a faulty main, 
but a fairly large current suitably controlled by resistance is the 
best detector, anda pick and shovel, though, perhaps, unscientific, 
are the best instruments with which to locate a leak. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE EDDY CURRENT BRAKE FOR TESTING MOTORS. 
Ву D. К. Моввіз, Ph.D., and G. A. LISTER. 


(Abstract of Paper read at Birmingham on April 12th, 1905.) 


Тнв testing of a motor for efficiency and suitable rating requires 
that the motor shall be subjected for short or long periods toa 


bearing may be reduced to nothing, or it can be given any desired 
value. For ordinary testing the whole brake can very well be 
carried on the motor-spindle without suspension. 

The construction described has therefore the following additional 
advantages, without in any way sacrificing those enumerated 
above :— 4 

(f) Apparatus self-contained; no separate frame required; an 
advantage over all other practical types of brake. ; 

(g) Brake is completely astatic. 

(h) Air-friction error is practically eliminated. 

(i) Pressure on motor-bearing during test may be adjusted to апу 
desired amount, independent of the load. 

The revolving disks, x, are made of high conductivity hard- rolled 
copper. They are supported by a thin steel plate and steel arms on 
the outer and inner sides respectively, each hub being kéyed to the 
bush, B. | 

Between these disks is the casting, c, which is fitted with а gun- 
metal bush, p, bored to suit the bush, B. Into this casting are 
screwed two tubes, the shorter carrying the counterpoise, and the 
longer constituting the lever arm. This arm is marked with a scale 
of feet divided into tenths and hundredths of a foot, the maximum 
leverage being 3 ft. The brass plates, r, are bolted to the castipg, 
c, and carry at their circumference the magnet coils, c. These 
coils, which are eight in number, are securely held in position by 
the steel wires, н. Each consists of a wrought-iron core wound with 
1,400 turns of No. 20 в.о.с. copper wire. The resistance of each 
7 dà ohms when cold. There isa ventilating duct at the middle 
of the coil. е 
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The aluminium 


running can be kept sbort. 


Steel bushes, 4, are turned to suit tbe inside of bush в, into 
They are bored out to various sizes 
to suit the spindles of the motors which have te be tested. 
The suspension links, м, are fitted to the graduated lever and to 


which they are keyed. 


ФАЛ e ler 1000 RPA 


Fic. 8.--Ютлавлм SHOWING DISTRIBUTION ор FLUX iw Am- Gap. 


the counterpoise lever at equal distances from the ceníre. Accu. 


rately ка sliding weights of 25 lb., 5 Ib., 71 lb. and 10 lb. 


are used. i 


After completion the brake waa supported on a rentral knife-edge, 


and the counterpoire lever loaded until 
pitch analy rpo until an accurate balance was 


` ExPEBIMENTAL RESULTS OBTAINED. 


1. A test to determine the result of reducin the number 
magnets showed tbat the braking effect is practically P € 


TOTAL FLUX PER Соң. 
c C.G 8. uua». 


АМРЕВЕ . TURNS PER Соң. 
Еа. 4.— VABIATION OF FLUX wrTH ExorrATION, 


4. At moderate excitationg, such 88 4,00 ры 
O am і 
the horse-power absorbed increases, except at fret, nearly, with the 
speed ир to 1,000 T.D.m. Above this speed, however, there is а 


J, act as distance pieces, the two upper 
ones being fitted with insulated terminals, Secured to these castings 
by set-pins are the aluminium castings, x, which carry the external 
yoke-rings, t. A slotted hole in the castings, x, allows the length 
of the external air-gap to be adjusted. The length of the internal 
air-gap is fixed, and in consequence of the rigidity and smooth 


noticeable falling-off. At low excitations, such as 1,500 ampere 
turns per coil, the falling-off occurs at about 600 r.p.m. This failm 
to reach proportionality is due to increased distortion of feld 
at high speeds and consequent reduction of resultant Яох The 
flux which usefully cuts the copper may be taken as that which 
actually arrives at the yoke-ring. It will be seen from fig. J that 
the flux is shifted forward in the direction of rotation. 


6. An attempt to prevent the flux from being 
dragged off the po e- pieoes, and во prevent 
excessive lengthening of lines and consequent 
reduction of field Strength, was made by wind- 
ing the yoke-rings with additional 
coils situated between the pole-pieces. Them 
were 16 coils, or two coils per magnet, each 

of 25 turns of No. 18 b. O. c. copper 
wire. The effect was very noticeable. 
The advantage, however, probably does not 
warrant the extra complication. 

7. It was found that the braking effect for s 
given excitation is not perceptibly dependent 
upon the tem of the copper disk. 
This shows that any decrease in the eddy cur- 
rents due to increased resistance of path is 
counteracted by the consequently reduced dis- 
tortion. 

8. Experiments carried out with different 
lengths of air-gap emphasised the necessity of 
keeping this as small as possible. When 
absorbing 5 н.р, at 1,000 r. p. m., a redaction 
in the air-gap from 10 to 8 mm. redaced the 
current required by 15 per cent., thus resulting 
in a saving of power of rather more than 3) 
per cent, 

9. Fig. 4 shows the variation of flax with 
excitation, both with brake stationary, and 
when running at 1,000 r.p.m. The thickness 
of the coppér disk is 4 mm., and the length of 
air-gap between pole-tips approximately 9 mm. 
Ia each case the flux was measured at the 
centre of the magnetising coil. : 

10. Fig. 5 shows the variation of flux with 
speed, the excitation being constant at 1,400 
ampere-furns per coil. The measurements were 
taken at the centre of the coil. : 

Thanks to the centre of gravity of the sliding 


с 

Without material reduction in the sensitiveness. Trouble due to 
end-play of the shaft, which is extremely serious when the magnet 
еш ів carried on a separate frame, is entirely avoided in this 

e. 

The abrorption capacity of the brake is limited by the heating of 
being kept cool by the current of 
air over their szrfaces. The brake was designed to absorb 5 Н.Р. at 


Current required to brake 5 нь, becomes too t for the coils. 
The brake is found Very convenient for testing motors for tem- 
perature rise and overload capacity. When temperatures have 
settled down, and the magnetising current is finally adjusted, the 
load remains perfectly constant, А 
Motors may be tested for starting torque by locking the revolving 
disks to the fixed portion of the brake. 
The following notation is employed: 


B» = maximum value of original or main flax... 2,200 lines per cm. 


В, = maximum value of resultant flux 
measured perpendicular to disk in 
the disk itself ... : . . 1,970 „ " 


P — Width of eqvivalent sine-fanctional flux 
10 om. measured along pole-centre line 3:8 om. 

B == ratio of this width to the pole-pitch 
= B = pole-piteh) ... zu * O91 

6 = shift of resultant flux-wave from position 


of main flux sė 905 ee. 0:55 em. 
t = thickness of disk in om. . . 0'4 om. 
29 = gap between pole - faces in om. ... 09 om. 


P = Specifio resistance of material of disk in 
0.9 8. units per om.-cube (hot) —. 2,450 
l = radial length of average eddy current 


path (see fig. 6)... T .. 2'25cm. 
4 = resistance factor (should be from 12 

to 15) ese "" nd "C 
v = speed of disk at effective pole-centre line 

in cm. per sec. ... 1,520 cm. per sec. 
B = speed of motor in r p.m. ... ... 1,000 r.p.m. 


D — diameter of disk at pole centres in om. . 29 cm. 


dd. 


The values given on the right are approximately correct for е 
brake described in the paper, when running at 1,000 r.p.m., an 
excited so that it absorbs.3:] B.H.P, 
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The eddy current brake disk should have a thickness between the 
pole-pieces of 


Ату greater thickness wil] result in decrease of torque. 

The theory developed by the authors leads to the following 
points of design :— 

1. The rims of the brake disk should be thick compared with the 
thickness between opposing pole-faces, so that the currents may 
flow approximately radially (fig. 6). | 

2. When this condition is attained, the brake disk's thickness in 
millimetres should be about equal to the specific resistance of its 
material in 0 c.s. units when heated—say about 2,000 for copper 


C.G.S. LINES 


FLUX AT MIDDLE OF Con 


10.000 
0 


| 1000 | 2000 
REYOLUTIONS PER MINUTE. 
Fig. 5. 


and 4,000 for aluminium—divided by the average linear velocity of 
the disk. For the brake described in the paper, when running at 
1,000 r.p.m., or a mean linear velocity of 1,600 om. per second, the 
beet disk thickoess is about 1°7 mm. if the disk rims are thickened, 
and probably about 3 mm. with a piain disk. 

$.. The pole-faces must be so designed that the point round which 
the lines of flux swing is but little within the pole-face. Itis pro- 
posed to meet this condition by a series of radial cuta or narrow 
slots in the pole-face. 

4. The radial lengtbs of the pole-faces should be as great as is 
convenient, the gap being made a shade less on the outside, so that 
the flux may not suffer radial displacement. And, geverally, the 
polar area should be increased (makiog Б nearly equal to unity) and 
the gap reduced as far as practicable in order fo economise ia 
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msgnetising energy. А limit to this increase arises, however, if the 
magnet-cores are approaching saturation, on account of the diver- 
sion of the flux through the leakage-paths between the sides of the 
poles without cro.sing the disk at all. Approximate investigation 
seems to show that the best value of 8 is about 07 when the pole- 
faces have a width about equal to one-half the pole-pitch. If an 
allowauce of 25 per cent. be made for the reduction in flux arising 
through leakage combined with core-saturation, the following 
expression 


3 х 107? B.? DIR} 
would appear to represent roughly the maximum в.н.р. that can be 
absorbed in a given brake-disk running at the speed which is most 
advantageous for the thickness of brake-disk employed. 
Putting 1 = 15 р, which represents as long a pole-face as is con- 
venient, the expression becomes 
4'5 x 10-7 Bm? Ds B, 
or, at 1,000 r.p.m., 
45 x 10  5,? D°. 


For а disk 15 in. inidiameter over all, this becomes approximately 


1:35 ( Br E 
LUJU 


or 6:5 p E. per disk, with the flux-densities occurring in the brake 
described in the paper. This brake, with its two disks, should, 
therefore, be capable of absorbing 13 BE.P. at 1,000 r.p.m. if the 
best design could be followed. 

The authors have compared the theory with the results actually 
obtained, and have found throughout as substantial an agreement 
аз can be looked for, considering that the theory applies properly 
only to a copper disk with thickened rim. 

When it is remembered that this brake was designed before the 
theory as to correct proportions was worked out, and that by re- 
ducing thickness of disk providiug it with rims, widening tbe pole- 
faces, and slotting them, an increase of capacity amountiug to over 
100 per cent. should result, it will be seen that it may fairly be 


claimed for the eddy current brake that besides being quite the 


most convenient and compact for ordinary motor-testing, it will 
compare favourably, when correctly designed, with mechanical 
water-cooled brakes, in all respecta except that of initial cost. | 
А brake embodying these improvements is being designed, and it 
js hoped that an early opportunity will be found of constructing it. 
Io conclusion, the authors wish to express their thanks to the 
Council of the University of Birmingham, through whose action they ' 
have been enabled to carry out this work. | 


ELECTRICALLY-DRIVEN HIGH-PRESSURE 
TURBINE PUMPS. | 


Tus Lewis Merthyr Consolidated Collieries in South Wales recently 
decided to install an electrically-driven high-lift turbine and 
auxiliary centrifugal pump at their Codcae pit, Hafod, near Ponty- 
pridd, in place of an already existing steam-driven pump, and gave 
the order for the work to the British Westinghouse COO. 

The steam pump, which is now kept as a standby, is of a bigh- 
class type with differential valve gear and a condenser, and with 
steam and water cylinders 28 in. aud 94 in. in diameter respectively 
with a 4 ft. stroke. The full-speed duty is 25,000 gallons 
per hour against a head of 350 ft. Steam is brought down 
the shaft from the boilers on the surface, this entailing the usual 
wasteful condensation in the pipes, and occasioning the greatest 
inconvenience should a joint break. It may be mentioned that this 
steam pump occupies an area of 253 sq. ft. (39 ft. x 6 ft. 6 in.). 

The accompanying illustration shows the new turbine pump, and 
also a smell centrifugal pump, fixed in a heading close to the steam 
pump. These are driven by three-phase current faken from the 
mains of the South Wales Electrical Power Distribution Co., the 
current being transformed from 11,000 to 450 volts at a sub-station 
on the colliery premises. A three-core armoured cable conveys the 
low-pressure current down the shaft to a dividing box and switch- 
board, fitted with an oil-bresk circuit-breaker, fuses and indicating 
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ELEOTBICALLY-DRIVEN TURBINE AND CENTRIFUGAL Pumps, 


instruments. From this board the current passes to the oil- 
immersed auto-starters of the motors. 

The larger pump is of the Worthington four-stage turbine pattérn ; 
the smaller is a 4-in. centrifugal pump of the same make, and both 

direct-driven by Westinghouse “С.В.” type three-phase 
induction motors, the larger of these being of 60 нр. The function 
of the smaller pump is to supply an overhead tank for feeding the 
suction of the larger pump at starting, the supply being drawn from 
the various mine pumps. 

The area covered by the old steam pump is 10j times that 
required by the turbine pump (8 ft. х 3 ft.) and 71 times that 
required by both electric pumps, the area covered by the centrifugal 
pump being 5 ft. 6 in. x 4 ft. 3 in. 

The eleotrically-driven pumps possess а combined efficiency of 
nearly 70 cent. when delivering 350 gallons per minute against 
а head of 342 ft., this being а very good figure. | 

The type of motor shown in the figure is eminently suitable for 
driving both turbine and centrifugal pumps, in collierios as well as 
elsewhere, there being no brushes or other rubbing contacts. The 
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заре 4 switches are wholly immersed in oil, and are fitted with 
gas-tight covers, so that they are perfectly safe for mine use. The 
attention required is practically nil, as the bearings of the motor 
and pump are selt-oiling ; and after they have been started the 
machines may be left entirely to themselves. 


IMPROVED OVERHEAD CROSSING. 


Cnrossincs and frogs are a necessary evil on overhead tramway 
work, and the erratic behaviour of the trolley at these pointe is 
often a most fruitful source of trouble. The smaller the angle of 
the crossing, the greater is the liability of the trolley to take the 
wrong wire. If, in addition, the trolley is side-running, aud there 
is a certain amount of overhang on the trolley, this trouble is still 
further intensified. When a trolley is advancing through a 

. on fo a trailing frog, there is considerably more liability of damage 
to the overhead gear than when it is travelling in the reverse 
direction. Should the trolley take the wrong wire under these 
conditions, the mechanical frog that it would meet on this wire 
presents a most effective trap, and serious damage to the trolley- 
head and overhead gear frequently ensues. 

Oa the Burton-on-Trent Corporation tramways, narrow angle 
crossings of about 16° are used, with a certain amount of overhang 
on the trolley due to the cars not running centrally with the trolley 
wire round the junotions. Damage to trolleys and overhead gear 
has been of frequent occurrence, and, as a result, after numerous 
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experiments, with the object of bettering matters, an improved 
design of crossing has been brought out by the general manager, 
Mr. P. J. Pringle, which has been the means of redacing the troubles 
to a negligible amount. 

The crossing is shown in the figure herewith. In designing it an 
attempt has been made to get in practioe a continuous through rail, 
without any complicated gear or mechanism to affect it. If we 
imagine a trolley-wheel passing from А to B, there is always a 
possibility of its fouling the point c of the centre diamond, and 
being thrown off the crossing. That part of the crossing marked р 
acte Аз а guard rail to prevent this occurrence, and practically gives 
the equivalent of a continuous rail to the passage of the trolley wheel 
at this point. On the trolley wheel still further advancing, the hard 
phosphor bronse spring piece m is quite lightly sprang to one side, 
aad then the flange of the trolley wheel meets the phosphor bronze 
spring piece v, guarding it from any possibility of taking the wrong 
wire. On the trolley advancing from d to н the tame cycle of 
actions takes place. 

All the crossings on the Burton-on-Trent Corporation tramways 
have been equipped with this pattern for the last six to eight 
months, and they have proved most effective. The spring pieces 
are made of considerable length, about 7 in., and are therefore quite 
flexible, so that the amount of wear on these due to the trolley 
wheel springing them open is exceedingly small, and they will have 
a considerable life. The replacement of them when necessary is 
arranged to be quite a simple matter. 

We understand that the British Insulated and Helsby Cables, 
Ltd., have taken up the manufacture of this crossing. 


THE EXHIBITION OF THE ELEKTRO- 
TECHNISCHER VEREIN IN BERLIN. 


Тожлвов the end of last year the Elektrotechnischer Verein 
organised a comprehensive six days' exhibition of electrical 
apparatus, and an official account of the exhibits sent in is given in 
a recent, number of the Elektrotechnische Zeitschrift. These exhibits 
were almost without exception of German manufacture, and appear 
to have included most of the novelties in lighting, switchboard, 
measuring, telegraphic and laboratory apparatus. Without attempt- 
ing any detailed survey, it may be of interest to refer here to one 
or two of the exhibits. 

A useful substitute for cotton or silk insulation on very fine wires 
was shown by the Allgemeine Elektricitiits Aktien- Gesellschaft, in 
the form of “acetate wire.” The covering on this wire consists of 
numerous layers of cellulose-tetra-acetate deposited in a special 
machine. In spite of the fact that the covering is only about 
‘02 mm. (0008 in.) thick, it possesses considerable mechanical 
strength, and is flexible and elastic. It is non-hygroscopic, unaffected 
by temperatures up to 150° C., and the above thickness (02 mm.) 
withstands a breakdown pressure of 1,500 volts. The A.E.G. supply 
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copper wire from 07 mm. to 17 mm. (‘0027 to 0067 in.) in diameter 
covered with this insulation, and it is found to reduse the space 
е for gerens by 8 ~ соора with а double-silk 
covering, even owing ac erable sa over a 
silk covering. ins sisi 

The Biemens-Schuckert Co.'s exhibit included a number of arc 
lamps burning special flame and other carbons, the most netioeable 
amongst which were those known as the “Edelweiss” carbons. 
These give а light which approaches daylight more closely than 
does that of the ordinary golden flame arc, and which allows 
surrounding objects to be seen in their natural colours. 

Great interest was shown in a new interrupter (Ruhmer's patent) 
for use with induction coils This consists of an electric aro 
arranged in parallel with a circuit containing capacity, and a self- 
induction (the primaty of the induction оой) as in the Duddell 
singing arc, but distinguished from the latter by having a strong 
magnetic blow-out fitted under the aro which helps to set up a 
powerfal high-frequency current in the parallel circuit. Fre- 
quencies up to 400,000 are obtainable with the instrument. 

Another piece of apparatus for producing undam high- 
frequency currents for long periods at a time, was shown by Messrs. 
Siemens & Halske. In this case a small direct or alternating-current 
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. Testing TRANSFORMER, 


motor is used to drive an iron-toothed wheel, the teeth of which 
move in rapid succession past the poles of a horse-shoe electro- 
magnet. In this way the magnetic circuit of the latter is period- 
ically altered, and high frequency currents (up to 10,000 per 
second) are induced in secondary windings placed on the electro- 
magnet. In order to prevent changes of load affecting the speed 
and periodicity, a small dynamo loaded on a is mounted 
on the same spindle as the motor and the toothed wheel. 

Messrs. Hartmann & Braun showed a neat piece of apparatus 
(see fig.) for measaring currente in alternating current mains without 
interrupting the circuit. It consists of a small transformer, of 
which the main to be tested forms the primary. The transformer 
core is in two halves, which are normally kept together by a spring 
so as to form a closed iron circuit, but by pressing two handles 
together the iron circuit can be opened sufficiently to let it over 
the main. A voltmeter or a telephone connected to the small 
secondary coil then indicates whether the main is carrying current, 
and, if required, the amount of the current. The handles are highly 
insulated for use on нт. mains. This instrument can also be con- 
veniently used for determining the position of a fault in a cable 
carrying an alternating current. For this purpose it is not even 
necessary actually to clasp the cable with the transformer core, as 
merely opening the core and holding the opening near the cable 
will be quite sufficient to indicate whether current is passing and 
the point at which the current leaves the cable through the fault. 

A novel furm of oscillograph, especially suitable for lecture 


demonstrations, was shown by Messrs. Ruhm This consists of a 


er. 
special type of Geissler tube, and ite action depends on the principle 
that the extent of the negative glow at the cathode of such a tube 


varies directly with the carrent strength. If a direct current is 


paseed through the tube, a certain length of the cathode wire will 
become surrounded by the glow, whilst the anode will only glow 
slightly at the tip. When a high tension alternating current is 
passed both electrodes glow, but if the light is viewed in a 
Synchronously rotating mirror, the successive phases (in time) of 
the current appear side by side in space, and the boundary line of 
the mirror image of the glow gives the shape of the alternating 
current curve directly. 


THE CANADIAN REPORT UPON 
THE ELECTRO-METALLURGY OF IRON 
AND STEEL. 


| (Concluded from page 876.) 


METALLURGICAL DETAILS. 


Mr. Harbord writes of the Kjellin furnace that it is 
admirably, but only, adapted for the manufacture of the 
highest class of steel from pure materials ; it would require 
considerable modifications before it could be used for the 
preparation of mild steel to compete with the Siemens 
furnace. The steel itself, whether high or low carbon, is of 
the highest quality, there being practically no segregation in 
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the ingots, while its mechanical and welding properties are 
equal to the best. It takes longer to produce soft steel by 
the Kjellin process than high carbon steel ; but in Héroult’s 
process the reverse is the case. Mr. Harbord considers the 
Héroult furnace to be extremely well designed, and thinks 
furnaces up to 10 or possibly 15 tons capacity, but not 
larger, should give satisfactory results, although they could 
hardly hold their own against 40 or 50-ton gas-fired 
furnaces, or against 100 or 200-ton Talbot furnaces. 
Analyses of drillings from different parte of the Héroult 
ingots show the steel to be remarkably uniform in com- 
position. Tensile tests of Kjellin and Héroult steels are all very 
satisfactory, giving figures such as should be expected from 
high-class steels containing different percentages of carbon. 
The maximum stress increases with the carbon to 
about 09 per cent., with a corresponding decrease in 
elongation and reduction of area. Photomicrographs 
are quite normal, except in the low carbon steels, where the 
ferrite areas are unusually soft. 
three processes of steel manufacture which the Commission 
has had an opportunity of investigating are sll capable of 
producing equally good steel, and the selection of one or the 
other would depend upon local conditions.” The Kjellin 

rocess is the nearest approach to the crucible process, and, 
being conducted in a closed hearth, there is no possibility of 
impurity being introduced into the metal from the elec- 


trodes. . Some purification can be effected during melting, 


but otherwise it is limited to the treatment of pure raw 
materials, Ол the other hand, fur- ' 
naces of the resistance type with elec- 
trodes can treat phoephoric scrap and 
pig-iron in the same way ав а gas- 
fired Siemens furnace. The neutral 
atmosphere, and the intense heat, allow 
very basic slags to be used, and the 
mechanical arrangements enable a pure 
non-oxidising slag to be present at the : 
end of the operation, во that the last | 
traces of phosphorus can be removed. 

Mr. Harbord includes a report from 
Mr. H. F. Donaldson, chief superinten- 
dent of the Ordnance Factories, at 
Woolwich, where tools of electrical 
- steel forged to the regulation shapes, 
were tested against others made from 
the normal Woolwich crucible steel 
known as grade “A,” and against 
Mushet's steel. It was only claimed 
for the electrical steels that they should 
be equal to the “A” material, and 
they were tested against the Mushet 
steel merely to see if they were superior 
to the “ A grade. Generally speak- 
ing there was little difference between 
the electrical samples and the “A” 
tools. They were inferior to the 
Mushet steel which was well within its 
capacity at a cutting speed of 19 ft. 
per second ; but at the ordinary con- 
tract speed of about 14 ft., they were ** good of their class." 
Mr. Harbord's opinions about the reduction of iron ore by 
electric smelting may be taken as summed up in his general 
conclusions, previously mentioned. 


Тнк RUTHENBURG PROCESS. 


This is a process for passing magnetite thrcugh crushing 
rollers, then through magnetic separators to eliminate non- 
magnetic constituents, next, after admixture with a small 
excess of carbon, through a magnetic field, where it should 
be partially reduced and deprived of its magnetism, and then 
into a cooling pit, where it is expected to agglomerate, and to 
be still further reduced. Finally, it is to be melted in a 
cupola, and cast into ingots, or transferred to an open hearth 
furnace and converted into steel. The Commission’s investi- 
gations show “ that the reduction of the magnetite, either in 
the gap of the furnace or in the soaking pit below, is insigni- 
ficant.” The process is an entire failure as one for either 
agglomerating and fritting the ore, or for any useful reduc- 
tion," The fact that magnetite loses its magnetism before 
incipient fusion takes place, precludes the hope that modi- 


Speaking generally, the 


fications of the process may render it commercially useful for 
agglomerating finely-divided ore as а substitute for briquet- 
ting. 

The lest 200 pages of the report are taken up by the 
translations of the monographs we have already mentioned 
by their titles. 


ELECTRICALLY-DRIVEN SEWAGE PUMPS. 


We illustrate herewith part of an installation of motor-driven 
centrifugal pumps which has recently bsen supplied by Messrs. 
W. H. Allen, Son & Co, Ltd, of ford, to the order of the 
Corporation of Oanterbury, for service on its sewage disposal 
works. | a 
. The complete contract incluies four motor-driven sewage pumps 
of Messrr. Allen’s Conqueror type, having suction and discharge 
branches each 10 in. diameter ; each pump is capable of delivering 
100,000 gallons of sewage per hour against a head of 20 ft. when 
running at a speed of 535 r. p. m., and absorbing approximately 
20 B H.P. i aD 
In addition to these four pumpes, Messrs. Allen have also installed 


two storm-water motor-driven centrifugal pumps, each having 


suction and discharge branches of 14 in. diameter, and each capable of 
delivering 2.0,000 gallons of water per hour against a maximum 
head of 20 ft. when running at a speed of 425 r.p.m., and absorbing 

approximately 37 s.H.P. The centrifugal pumps are of Messrs. 
Allen's standard pattern, the casings being cast in two halves, and 
bolted together along a horizontal diameter. The impellers are 
likewise of cast-iron, and are securely keyed to a steel spindle. The 
bearings are of cast-iron lined with white metal, and lubrication is 


effected by Stauffer spring grease cups. 


ALLEN PUMPING PLANT AT CANTERBURY SEWAGE WORES. 


The motors for driving both sewage and storm pumps are 
mounted on the same base-plate as the centrifugal pump in each 
case, and are of tbe company's standard four-pole shunt-wound 
ty pe, designed for the speeds named when supplied with continuous 
current at about 450 volts. The pumps are provided with the usual 
suction foot-valves, delivery valves, charging valves and water 
gauges to show the height of water in the pump when charging. 
Esch motcr is provided with a separate switch panel mounted on 
the wall, equipped with a patent starter with no-voltege and over- 
load automatic releases, and independent shunt regulator inter- 


locked with the starting switch in such a manner thas the field 


resistance is all cut out at starting; also each switch panel is pro- 
vided with a suitable ammeter, a double-pole switch, and two lamp- 
brackets, the lamps being coupled across the terminals of the double- 
pole switch in such a manner that they are lighted only when the 
switch is closed. A main fuseboard has also been installed. 

The illastration shows the arrangements of the four se wage pumps 
and motors, together with their switch panels. 


— . ͤ .. ы ыт] 


Boston Lighting.— The Lighting Committee of the T. C. 
has recommended that Messrs. J. & В. Enright should be instructed 
to prepare ап E.L. scheme for the borough, at a fee of £210 for ther 
servicer. i 
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NEW PATENTS APPLIED FOR 


Compiled e for this journal by W. P. Taompson & Co., Electrica! Patent 
peri igh Holborn, W. O., and at Liverpool, to whom ар 
'. inquiries should be addressed. 


“Improvements in electric switches.” W. FatRWEATHER. (The 
National Electric Co., United States.) (Date applied for under Patents Rule 9; 
February 6th, 1905.) May 23nd, (Complete.) 

10,629. “ A new or improved system of a atus for automatically releasing 
d. (Complete.) : 
the load on 


electric telegraphs.” E.DucagzTET. May 

10,099. “‘Improvemente in apparatus for nese in regulatin 
„ electric generators.“ Е. 8. W. Moore and W. G. Втвлив. 

ay е 

10,644. ‘Improvements in or connected with automatic electro-magnetic 
млан qon for use on electric railway and tramway vehicles." M. CUMMINS. 

ay е ` . 

10,6417. * Improvements in telephones." P. A. Var. May 99nd. 

10,669. “Improvements in - vapour-electrio apparatus P. H. Tuomas. 
(Date applied or under Patents Act, 190!, May , 1904, being date of appli- 
cation їп United States.) May 22nd. (Complete.) | 

10,000. ‘Improvements in combined eleotric switches and fases.” 
OALLENDER'5 OABLE AND CONSTRUCTION Co., LTD., and J. C. A. Warb. May NZad. 
(Complete.) 

10,001. '*New or improved means for neutralising statio electricity.” 
W.H.OHaPMAN. May 22nd. (Complete.) 


10,605. ‘‘New or improved apparatus for neutralising tatio electricity.” 
W.H.CHaPMAN. May Bad. (Complete) 


10,000. "New or improved apparatus for neutralising static electricity.” 
W.H.CHaPMAN. May And. (Complete.) 


10,707. "Improvements relating to switching devices for use in electric flash 
advertising.” L. K. Јов. May 22nd. 


10,708. ‘' Improvements in receivers for wireless telegraphy.” W. Р. 
Тномрвом. (Ges. {fie Drahtlose Telegraphie m.b.H., Germany.) May 22nd. 
(Complete.) 


10,709. Improvements in receiver connections for wireless „ 
W. P. THompson. (Ges. für Drahtlose Tele graphie m. b. H., Germany.) y 
22nd. (Complete.) 

10,710. “ Improvements in transmitters for wireless telegraphy.” W. P. 
Тномьвом. (Ges. für Drahtlose Telegraphie m.b.H., Germany. May 22nd. 
(Comple te.) | 

10,728. "Improvemenie in suspension devices for electric arc lamps.“ A. 


. and G. A. HronEs, trading as the London Electric Firm. May 


10,193. ** Improvements in electrical signalling apparatus.“ L. B. Woop- 
WORTH. May Bed. | 


10,794. Improvement; in electric signalling apparatus.“ L. В. WooDwoRTH. 
May 38rd. 


10,816. "Improvements in and relating to clutch mechanism for detachably 
connects ап aro lamp, or other appliance or apparatus, toa post, pillar, or 
other high-up support at a point out of reach." Уквіттв, LTD., and F. 8. 
WonsLEV. May 4th. 


19,818. “ Improvements relating to self-contained travelling cranes with oll, 
_ Ras and electric motors and dynamos.” W. G. Ротткһ. May 24th. 


10,819. “Improvements in and relating to apparatus for determining the 
presence and nature of electrio currente in а circuit and for ascertainiog the 
voltage of such currents." F. H. VanRLEY. May 24th. 


10,828. "Animproved overhead travelling-hoist or ‘jenny’ for electrio or 
other power." A. С. Рклке and J. R CRosTHWwAITE. May 24th. (Complete.) 


10,850. “Improvements in i ieri for starting and for regulating the speed 
of compensated single-pbase electric motors." Е. ARNOLD and J. Lassen. 
(Date applied for under Patents Act, 1901, May 94th, 1904, being date of 
application in Germany.) May 24th. Complete.) 


10,887. '""Improvementa relating to eto-ignition devices of internal com- 
bustion engines.” 8. D. Ноірен and F. V. Russert. May 24th. i 


10,688. ‘* Improvements in or relating to prim batteries." К. С. WHITE 
and J. CowLzy. May 24th. xi 


10,802, ''Imp-ovemente in systems of eleotrio motor control and apparatus 
therefor.” THe Ввїтївн THomson-Hovston Co., Lro. (The General Electric 
Co., United States.) May 24th. 

10,893. ‘‘ Improvements in and relating to systems of electcic motor control 
and in apparatus therefor,” Tux Bririse Tsomsox-HovstonOo., LTD. (The 
General Electric Co., United States.) May 24th. 


10.893. Improvements in and relating to electric motor control systems 


and ia apparatus therefor.” THe British THomson-Hooston Co., тр, (The 


General Electrio Co., United States.) May 24th. 


10,896. “ Improvements in and relating to systems of electric motor control 
and in apparatus therefor. Tax Ватівн THomson-Hovsron Co., LTD. (The 
General Electric Co., United States.) May 24th. 


10,897. “Improvements in and relating to dynamo-electrio machines." (TRE 
BritisH THoxsox-Hovsrow Co., LTD. (The General Electric Oo., United 
States.) May 24th. 


10,910. * Improvements in or relating to electrical switches." W. H. ISHER- 
моор. May 24th. 


10.919. Improvemoats in insulation for commutators.” М, Mrtnowsky. 
May 25th. | 


10.959. Improvements relating to electrical measuring instrumen'g." Н. 
HERTZHERO, W. Р. Зхүрек, J. Н. Grirrin and H. I. BERX HARD. May 25th, 
(Complete.) 

10,970 ‘ Improvements in or connected with insulated electrio wires.“ W, 
Osmonp. Мау 2»th. | Р 


10,973. “Improvements in terminals for electrioal apparatus.” Н. W. 
SuirH. Мау 25th. 


11.0 2. “Improvements lu terminal clips for elac.ric cables.” М. A. Copp. 
May 26:Ь. 

11,030. “Im rovements in altervating-ourrent measuring instruments.” F. 
ConkaD and W. M. BnapbsHaw. (Date applied for under Patents Act, 1901, 
May 27th, 1901, being dat» of application in the United States.) May 16th. 
(Complete.) 

11,040. ''Improvements in electric batteries." D. Futter. May 26:Ь. 


11,056. ''Improvemen:s in and connected with electric accumulator plates.“ 
H. FAIRBROTHER, May 26th. 


11,057. Improved means applicable fcr use in transmitting and receiving 
communications by wireless telegraphy.” J. G. BALsiLLIE. May 26th. 
` 11061. "Improvements in bru*h-holders for dynamo-electrio machines and 

the like.” C. W. Speirs and J. FRITH. May 6th. 

11,074. “Improvements іп and relating to the regulation of the voltage of 
alternating-current systems.” Tur Biurisii THoMsox-Hovston Co., Lro. (The 
General Electric Co., United States.) May 26th. 

11,075. *''Imp-ovements in electric heaters.” Тнк British THomMsox-Hovuston 
Co., Lr». (The General Electric Co., United States.) May 26th. 

11,076. “Improvements in brush-holders for dynamos and motors." Н. Е. 
Док, sen. May 26th. | 

11,032. „An improved means of speed control and voltage regulation for 
electrio motors and dynamos." W.A.Srevens. May 27th. 

11,142. © Improvements in insulating tapes.“ CALLENDER'S CABLE AND Сох: 
STRUCTION Co., Lro., арі G. Влкхако. May 27th. 

11,146. “I uprovements in the manufacture of electrical resistances.” THE 
ErEcriuc EQUIPMENT AND SECURITIES, Lro., and C. Ruzicka, May 27th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
кошо А Со, PS, Holborn, W.O., and at Liverpool, price, post 
free, 93. (in stamps). - 


1903. 


ELECTRIC Motors. A. L. Cushman. 8,018. April 7th. 

FiRE ALARMS. F. R. С. Joice. 8,902. April 9th. 

Macx£TOo-ELECTRIC MacHiNES. G. W. Somerville, O. Hicks and Howard and 
Bullough. 8,486. April léth. 

Tramway VEHICLES. A. James and F. Bryan. 8,650. April 15th. 

ENERGY METERS. E. A. Carolan. (General Electrio Co., U.S.A.) 8,610. 
April 16th. 

ELECTROPLATING. P. Hubert. 8,679. April 16th. 


WIRELESS TELKGRAPHY. W. Н. Wheatley. (E. C. Lewis and C. Armitage.) 
8,714. April 17th. 


Hain-CUBLING APPLIANCES. М, Shepherd. 8,971. April List. 
TxLEGRAPHS. 8. G. Brown. 9,991. April d. 

GaLvanic BATTERIES. J. von der Poppenburg. 91800. April 25th. 
WIRELESS TRANSMISSION OF ENERGY. A. Artom. 9,408. April 25th. 


EL&kcTROPLATING. B. J. Round and A. Round (trading as Round & Sons). 
9,581. April 23th. 


BwircHes. W. W. Lackie, W. T. Calderwood and W. Н. D. MacEwen. 9,536. 
April 23th. 


SwircHks. H. W. Harris. 9,553. April 23th. 
Arc Lamps. H. Edmonds, W. Seymanns and W. Keim. 9,71€. April 29th. 


Lamps: INCANDESCENT ELECTRIC. A. W. Hill and Sir H. Maxim Hleotrieal and 
Engineering Co. 9,821. April 20th. 


TELEPHONE Systems. B. Brander. 9,961. Мау 2nd. 

SPARKING PREVENTING. V.A.Fynn. 9,990. May 2nd. 

Arc Lamps. H.J. Norballe and Т. G. Foulkes. 9,998. May#ind. 
©тоскв, ELkcrRic. P. M. Justice. (J. 8. Morse.) 10,071. May 4th. 


SwircHes E. N. Bray, F. R. Markham, F. E. Reiss & Bray, Markham & Reiss. 
10,207. May 5th. 


SWITCHES AND CuT.oUTS. J. Booker, 16,218. May 5th. 
TELEPHONE Systems. H. H. Lake. (A. K. Andiiano, U.S A.) 10,286. May 6th. 


CABLES. G. G. M. Hardingham. (Felten & Guilleaume, Carlswerke, Aktien 
Gesellschaft, Germany.) 10,296. May 6th. 


BwrreHES AND Сит-оств. B. Thomas and E. Thomas. 10,849. May 7th. 

INCANDESCENT ELEcTRIC Lamps. Evered & Co. and 8. Evered. 10,396. 
May 7th. 

SwitcHes. H. Oppenheimer. (Aketia Gesellschaft, Mix & Genest.) 10,694, 
May 9th. 

SwitcHes. G. W. Mascord, 10,662, May 134. 

Слш.к8. S. G. Brown. 10,667. May 11th. 

Morons. R. Zeigenberg. 10,698. May lith. 

MxasuRING Evecrricity. R. Ziegenbarg. 10,697. Мау lith. 

Gatvanic Batrenies. W. Heym. 10,728. May llth. 


Miners’ ELECTRIC Lamps. E. Edwards.. (О. Mallet and A, Parent.) 10,814. 
May 12th. 


GALVANIC BATTERIES. R. Callandri. 11,145. May 15th. 
Morons. L. Schüller and Ferranti, Ltd. 11,299. May 18th. Я 


. Вмітснев. G. Мату. 11,525. May 20th. 


TrELkoRAPHS. J. Timm. 11,615. May 20th. 
Raitways, Evectric. W. Е. Вміти, 11,585. May 2186. 


Lamps, ELECTRIC. Е. A. Carolan. (General Electric Oo., U. . A.) 
May 21st. 


1904. 


„ CLeSTER'S" FOR INCANDESCENT ELkcTRIC Lamps. J. H. Dale. 6,818. 
March 22nd. 
6,878. 


ELECTRICAL IGNITION APPARATUS. 
March 22ad. 

ELECTRODES FOR Arc Licuts. F. J. Gerard and L. Fiedler. 6,972. March 22nd. 

Propuction oF METAL oF THE ALKAL GRovP By ELECTROLYSIS., E. A. 
Ashcroft. 17,066. March 28rd. 

ELEcrno-DrrostriNO Apparatus, The Leeds Copper Works, Ltd., and J. C. 

` Joblin. 7,061. March 23rd. 

MaasNETO-ELEcTRIC MacHiNES. F. R. Simms. 9,217. Maroh With. 

ELECTRICAL BwiTCHES, V. Bornand. 7,967. March 26th. 

ADMINISTERING ELECTRIC Ілонт Baras. G. E. Сай е. 7,804. March 26th. 

ELECTROLIERS, Gas AND Оп, PENDANTS AND THE LIKE. E. W. Sanders. 7,037. 
March 3186. | 

BAYONET JOINT ков ELECTRIC LAMPS AND OTHER ARTICLES, L. Barlow. 8,199. 
April 9th. 

ue FURNACE FOR CONVERTING PiíG-Inow into BTEEG. G. Gin. (Date 
clsimed for patent under Patents Act, 1901, June 4th, 1908, being date of 
application in Belgium.) 8,216. April 9th. 

TELEPHONES FoR Use 1х DICTATING CORRESPONDENCE, FOR EXCHANGE CALL- 
Room, ron PERSONAL USE, AND FOR OTHER Like Uses. 8. J. Port. 8,968. 
April llth. ` 

Srark PLvGs. E. van Morse. 8,932, Apri! 11th. 

BTORAGE BATTERIES OR ACCUMULATORS. W. Fairweather. (Vesta Storage Battery 
Co., О.В.) 8,966. April lath. 

PRINTING TELEGRAFH RECEIVEnS. F. J. Swift. 8,540. April 18th, 

Соммстатонв ron DynamMo-ELectric Млоніхев. F. W. Young. (Date claimed 
for paient under Patents, Act,:1901, May 22nd, 1903, being date of applica- 
tion in United States.) 8,908. April 14th. 

TRANSMISSION OF ELECTRICAL ImpuLses. J. S. Richmond. 8,612. April 11th. 

PRINTING TELEGRAPH Receivers. J. D. White. 8,657. April 15th. 

ELECTRIC Switcnks. H. J. Gore. 8,714. April 15th. 

Ebnecrnic Circuit Cvr-Ovuts ов Switches, W. P. Thompson. (С. Johnston and 
C. Johnston, U.S.) 8,715. April 15th. А 

TROLLEY PULLEYS or ELECTRIC Trawcars. G. А. Binns. 8,745. April 15th. 

INCANDESCENT Evectric Lamp Fitrixes. S. Loti and R. Latzko. 8,819. April 
loth. 

SarrTY APPLIANCES FOR ELECTRIC Circuits. Siemens Bros. & Co., Ltd. 
(Siemens & Halske Aktiengesellschafe, Germany.) 8,826. April 16th. 

ARRANGEMENT OF ELECTRICALLY-DrivEN FLULD CoMrressinG PUMPS, AND PRES- 
NSURE CONTROLLED ELECTRIC SWITCHES THEREFOR, B. Hyde. 8,908. April 
]8th. 

Link SELECTORS OF INTERCOMMUNICATION TELEPHONE APPARATUS. F. Walloob. 
8,912. AorillRth, (Date claimed for patent under Patents Act, 1901, Sep- 
tember 25th, 1903, being date of application in Germany.) 

SECTION ĪNSULATORS ron OveRHEAD TnoLLEY Wires. Siemens Bros. & Co., 
L*d., J. F. Simpson and H. C. Wheat. 8,965. April 19th. 

TELL PHONE Systems, T. W. Gleeson and R. Hamilton. (Date claimed for 
patent under Patents Act. 1901, May 1st, 1903, being date of application in 
United S ates.) 8,992. April 19th. 

PROTECTING THE Live Parts oF ELECTRIC SWITCHES OR THE LIKE. W, McDevitt, 
8,939. April 19th. 


A. Eokstein and Н, J. Costes. 
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The Value of Consular Reports . "IIT Bel IN another part of our present issue we prinba brief synopsis 
Car Wheels . оозе 155 (with comments) of a supplementary Diplomatic and Con- 


The Oonti ental Electrical Engineering Indust: К | 
ду Carr Р Д 7 965 sular Report on German Trade (No. Cd. 2,236 —12£4). А 


Eddy Current Losses in Solid Pole- Pieces vs sss 
А Modal Me'er Department VAL ROS 906 reference thereto will show the encyclopedic demands 
PANNE e —yL W 2 ef 0 made upon the reporter. Much could бз compiled by any 
Oorresponden wow ow ww - 027 intelligent foreign office clerk, but reviews «f the operations 
The Dosign of Transtormere (Nus) e “~ 959 Of such diverse matters as the ocal and iron industries (our 
Comparative Tests of Steam and Electric Looomotives .. 971 eye was caught by the expression ** Thomas iron,” a technical 
30 973 expression unused in England), the engineering trade as а 


Business Notes 
The Electrification of the » Metropolitan District Railway 


(idlus.) (continued) 


whole in its several branches, the chemical and textile indus- 
989 tries, to be of any real value, need to be compiled by men for 


1 Station Acocunts . see sus ve © Ке 
9 JJC e oe oc HET ME 930 whom there is no excuse if they “ miscall technicalities.” 
Share List of Electrical Companies. I Ва Our Diplomatic and Consular Reports lack in value to the 


Market Quotations .: > ; 
Commercial Management of Munièipal Electrical Supply .. 993 manufacturer, because their compilers, very often excellent 


The Hydrate Theory of Eolutions applied to pe tes .. 994 men of business, lack a knowledge of what Mr. Swinburne 


Reviews ... РА ... 995 
Institution of Electrical Engineers :— would term both the raw and “ applied soience sides of 
A termaning Current сов > mom аы „ 995 industrial operations. These reporte, too, often suffer, by 


Physical балу a —. 99 

y et ecc eee оов 8 Jea8Ro ` : v 0 

The Osx ium Incandescent I. кар (us) tes ese eee 999 0| : or Ше being prepared by men unacquainted with the 
.. s ..1000 ` technicalities of the language of a country in which they have 


` New Patents Applied For 2i : ў 
se se 461000 пш been born or educated. Of course, technical terms are 


Published Specifications .. .. ... 
difficult to translate, and literal renderings sre apt to be 


carious in the extreme. The question arises as to whether, if 
Consular Reports are worth doing at all, they should not 


UNIVERSAL ELECTRICAL D IRECTORY be so prepared as to have a definite value, to which end they 


should bə prepared by men having a wide techoical and 


1905 Edition . 8cientific experience. A reference to the Foreign Office List 
NOW READY. for 1904 shows that the British Ambassador at Berlin has 
| for one of his diplomatic staff a commercial attaché receiving 

Tipos 5 aps PA a salary of £800 per annum. This gentleman bas to act as 
V commercial attaché, not only for Germany, but for Denmark, 
роон ЖИ Holland and Sweden. The industrial requirements of the 
—— —— | British Empire surely deserve a better intelligence depart- 

H. ALABASTER, GATEHOUSE & CO., ment than this, It would not be one bit too much to place 
4, Ludgate Hill, London, E.C. at Berlin several commercial attachés, say, two men specially 
acyuainted with the textile trade (cotton and woollen), a 

couple of metallurgists, a mechanical engineer and an elec- 


THE ELECTRICAL | REVIEW. trical engineer. Given men with keen insight, shrewd judge- 


Published every FRIDAY, Price 4d. d b ll. with 10 ; 
The Oldest Weekly E’ectrical Paper. Established 1879. , аро WISH POOT MOTE: YEATS 
TO ВЕ OBTAINED BY ORDER FROM ANY NEWBAGRNI m TOWN OR COUNTER, acquaintance with the subject upon which they write, the 
OFFIOE s—4, LUDGATE HILL, LONDON, E. o. reports which they could provide would be of incalculable 
еее ККАЙ ЫЫ orak Lonpont DONA Bd . Value to the United Kingdom in helping to maintain its 
Telephone Хо. 938 Holborn; 4425 Central. commercial supremacy. A general who depended wholly on 
C⅛; волео о 5 И. Alabaster, Gatehouse A. the reports of a number of nursemaids for information as to 

ADVERTISEMENT RATES ON APPLICATION. | ’ i i 
C000 ned diodium Gr tho ва an enemy's movementa, supplies or equipment would 
AND HAS psy a heavy reckoning during the course of a 

BY FAR THE LARGEST CIRCULATION А : 

of any Electrical Industrial Paper in Great Britain. campaign. Recent disasters to a European power 
in the Far Ext are in a large degree attributable to 


SUBSCRIPTION RATES.—In arom Britain, Post Free, per Year, 19s. 6d. To | i 
all other countries, per Year, £1 1 ignorance of the ingenuity, resources and movements of an 
BINDING.—Subscribers’ потресе bound, including саве, for 4s. eacb volume. . . А 4 
СА8ЕВ,—С1о\һ Cases for Binding can be had. price 2s. 6d.each ; post freeds.9d- agile, intelligent foe, With such an example at hand, we 
READING CASES, to hold f О Numbers until the volume ; " А А . ° 
FEE free are surely justified in pleading that diplomatic and consular 


is complete for Binding, can be had from the Publishers, Price @., or 
reports should have a real value, to which end they must be 
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To depend on савпа|!у selected consuls (often of foreign : 


extraction), or on the successful candidate of an examination 
(the entrants to which are carefully crammed or the titled 
possessors of adequate political interest but no other 
qualification) for information in the movements and pro- 
ceedings of the industrial warfare of the world, brings us 
perilously near to the nursemaid equivalent as a source of 
military information. | 


* 


MECHANICAL considerations, which 

Gas Engine only seem explicable on the ground that 
теи. the parts of an engine suffer more or 

less extension or compression under stress, all seem to point to 
the inadvisability of employing an abruptly explosive charge 
in а gas engine. The trouble with an explosive 
charge is that the increase of pressure due to the 
evolution of heat is so sudden that the parte acted upon 
yield suddenly to the stress, and have an equal recoil. In 
the Diesel engine, though the pressures are much above tho e 
of the ordinary types of combustion engines, there is no 
such effect observable. The engine is perfectly silent. Ап 
examination of the indicator diagram from a Diesel engine 
is sufficient to afford all the explanation necessary. In the 
first place, the piston during one stroke compresses the air 
imprisoned behind it to about 500 lb. pressure. This 
pressure is attained gradually, and the small compression or 
other deformation of the working parts of the engine takes 


place slowly ; the whole period of one stroke is available., 


Secondly, the pressure thus attained behind the piston is 
not increased except occasionally; it is maintained by 
injecting the fuel over so long a period that the evolution 
of heat is only just sufficient to compensate for the 
increase of volume of the space behind the moving piston, 
the disappearance of heat in the performance of work and 
the loss of heat by radiation. Тһе relief of stress in the 
parts of the engine then proceeds gradually as the charge 
expands. 
fore no sudden deformation of the parts and no noise. 


It has been the practice of most gas engineers to aim at · 


obtaining gas of rapid burning or explosive type, containing 
a good deal of hydrogen. A recent experience with а gas 
producer into which an accidental leakage of water took place, 
serves to illustrate the effect of this. The leakage of water 
produced а more powerful water gas, and the engine became 
noisy, beginning to crack and bang, as described by “ Mag- 
neto " in our “Correspondence” columns (June 9th, p. 932.) 
As soon as the fault was remedied and the gas returned to 
Ив normal quality, quiet working was restored. 

There is no reason why gas engines should be noisy, 
and they are not noisy when worked with blast furnace 
gas and arranged for prolonged burning, so that no sudden 
accession of pressure takes place. Such an engine can not 
only bear a higher compression, from which any further rice 
of pressure must start, but it can be worked so that such 
further rise is gradual; and though, perhaps, it is theoretically 
a fault ın a heat engine to supply heat below the top tempera- 
ture, practical considerations connected with the cold water 
jacket greatly diminish, if they do not entirely obviate, any 
loss consequent on this nominally incorrect, but really good 
practice, | 


THe Worcester Chamber of Com- 
merce Committee on Canals, has 
| promulgated a scheme for the 
creation of a South-West Midland Waterways Trust, 
which it is proposed shall buy up all the inland water- 


Canal 
Resuscitation. 


There is no sudden accession of pressure, there- ` 


ways in the Severn district, including the Kennet 
and Avon, the Worocster and Staffordshire, the Birming- 
ham Canal Navigation, and a number of other naviga- 
tions, aggregating in all 576} miles. 

These proprietary interests are to be vested in a trust 
called the Severn District Canal Trust, the value of the 
interests being based on 25 years’ purchase of the average 
profits for the past 25 years, and the purchase is to be in 
trust stock, not in cash. The tru&t is to be managed by a 
board representing the vendors, the counties, county 
boroughs and Chambers of Commerce of the Severn district, 
the board to have full control to repair, improve, maintain, 
fix tolle, &c., also to work the waterways or organise boat 
services. A Government guarantee of dividends is proposed. 
This may cause opposition; but, as the Standard says, 
it were well to make a start in a homogeneous district 
like the Severn, and not to commit the Government 
to a scheme for the whole country. In all probability, the 
success of the first venture would stimulate privateeffort. It 
must never ba forgotten that the present derelict condition 
of our canals is not due to natural causes; it was due to panic 
on the part of the shareholders, and t» а deliberate policy 


on the part of the railways which, getting hold gradually 
of the nerve centres of the canal system, found themselves 
able in time to produce complcte paralysis of every limb. 
We have already pointed out that in Belgium, Germany and 
France the canals are carefully preserved, and in Germany 
and Belgium are being widely extended. The steam engine 
builders of Ghent can sling their engines directly into ships 
and put them ashore in London at far less coat than pro- 
bably any English engine builder: yet Ghent is an inland 
town. 

Railway hostility will, we need hardly say, continue. 
This was evidenced only a few weeks ago by the opposition of 
three great railway companies to the Canals Bill. The 
promoters of this Bill did not comply with standing 
orders, and the Committee reported against the orders 
being dispensed with. | 


Our contemporary, Engineering 
illustrates some of the boilers at the 
Liege Exhibition. One of these is a 
Lancashire boiler, the illustration of 


Boilers at 
the Liege 
Exhibition. 


which shows that the Belgians are by no means in the front 


rank with these boilers. 

In the first. place, the boiler is seated after the fashion of 
the year 1855. There are no seating blocks, but the boiler 
resta simply on the two side walls of the bottom flue, which 
are chamfered off to а breadth in contact with the boiler 
shell «f apparently 10 or 12 in., a practice condemned long 
ago b; the Boiler Insurance Companies. The side fines are 
level on the bottom with tbe line of contact of the bricks 
and boiler shell, instead of being several inches lower. The 
front cross wall, though it appears to be suitably recessed 
for the blow-out block and pipe, is apparently abont a brick 
and a half or two bricks thick (probably two Flemish bricks). 
The whole boiler, in fact, is widely in contact with solid 
brickwork in the most disapproved style. 

The furnaces are corrugated, but the remainder of the 
internal tubes are merely lap-jointed, and innocent of any 
flanged seam, while the further error of putting in no fewer 
than 10 water-pipesin each flue tube has been committed. An 
obsolete dome is attached, but the ends of the boiler are 
dished on the resuscitated principle of having no gusset 
stays. Е 

An exhibition boiler may be supposed to be the best that 
can he produced, and on these grounds we should say that 
there i8 room for much improvement in Belgian boiler 
practice. A further error ia the setting is that the courte 


of the hot gases is down the side flues before, instead of after, 
passing through the bottom flue. 
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CAR WHEELS. 


Bx ROBERT N. TWEEDY. 


How many are the articles which have been written on this 
subject during the last five years? That is a problem which 
will remain unanswered by the combined breakfast-table 


forces. Bat how many ‘articles wórth reading have been 


written ? How many that have transmitted the pure light 
of unbiassed reason and digested practical experience to the 
weary seeker after truth and reduced costs ? That, alas, is a 
preblem which requires for its solation no more than the 
primal knowledge of enumeration to which the youngest 
member of any breakfast table has attained. 

The article on this subject appearing in the Street Rail- 
way Journal for March may be included, fairly enough, 
within the latter total, for it isevident that the figures which 
form its framework are derived from facts, and are not 
dressed up to appear before a Parliamentary Committee or 
Royal Commission. It should be of value to all who desire 
to solve the wheel problem for their own particular set of 
conditions, for the diagrams which illustrate the writers 
conclusions, are within the comprehension of all. 


Given the cost of a new wheel, and its value as scrap at · 


any mileage, the latter involving a knowledge of the loss of 
weight per unit of wear; a curve can be constructed for any 
consignment of wheels, or for any number of consignments, 
so long as the buying and selling values remain the same, 
which will show at a glance the cost of any wheel. For 
instance, if a wheel is flatted to destruction so far as further 
use is concerned, the gravity of the offence of the driver who 
put on the flats can be stated exactly when the mileage has 
been run out. Again, if a wheel breaks, or the flanges 
chip, the amount which ought to be debited to the maker, if 
contracts were let on such advantageous terms, can be found 
with equal readiness. 

Assuming that a steel-tired wheel can live indefinitely, a 
time is reached when the accumulated cost of a succession of 


cast-iron wheels becomes equal to the accumulated cost of a 


steel · tired wheel, because the successive incrementa, as each 
cast-iron wheel dies and a new one is put into work, are 
greater than the increments of cost due to the periodical 


turnings of the steel wheel, and, according to the author, 


this point of junction occurs at about 100,500 miles, After 
that point is reached, the cost of the cast-iron wheel passes 
the cost of the steel-tired wheel, and thereafter every mile 


run by the latter is nearly clear gain. 
Of course, the crossing point is reached so much earlier, 


the shorter the average life of the cast-iron wheel or the 


longer the average mileage run by the tired wheel between 
turnings ; but it follows, also, that a tired wheel is relatively 
very expensive if it has to be scrapped for any reason during 
its early life. | 

For instance, if it were necessary to scrap the stee] wheel 
at 35,000 miles, the number assumed by the author as the 
average life of a cast-iron wheel, the comparative logs on 
the former would be:—(87s. prime cost and labour — 21s. 
scrap value) — (318. cost of cast-iron — 11s, 6d. scrap value) 
= 668. — 198, 6d. = 468. 6d. 

Similarly at 70,000 miles, the comparative Joss would 
be 728. 6d. — 418. 6d. = 818. against the steel - tired 
wheel, but at i40,000 miles the balance would have 
turned in favour of the steel wheel, and the cost would be 
85:48. — 798. = 6°48,, and thereafter the saving would con- 
tinne to increase, E 

The whole point is, that the net cost of changing one 
wheel in a gucceseion of cast-iron wheels is about 22s., while 
the cost of turning down a tire, which is assumed to be the 
only work requiring to be done on a steel wheel, except at 
ita birth and deatb, is but 68.. | 

Althougb the figures of cost are derived from American 
practice, and apply to 33-in. wheels weighing 450 lb., we 
may take them safely as supplying a true comparison, and 
can use them for our own purposes in England. 

So far as our experience goes, it tells us that the expecta- 
tion of life of a tired-wheel at birth is not 100,000 miles, 
but, we must add as usual, that the expectation varies widely 
all over the country, whether steel or iron wheels are used, 
and every system must seek а law for itself. 


vill be cheaper 


Me maintain, however, that as a general proposition, it 
to run cast-iron than tired wheels at the 
initial costs given above; but, anything which tends to 
reduce the first cost of the steel wheel, tends at the same 
time to modify that conclusion; and, while there is little or 
no room for reduction in the first cost of a good cast-iron 
wheel, there is a big opening for it in the other make. 

We notice a regrettable tendency to cut down the selling 
price of the cast-iron wheel to meet competition ; regrettable 
not only from the makers’ point of view, but also, and 
chiefly, from that of the user, because the price has been cut 
80 fine already that quality must be sacrificed if further 
reductions are to be made. The result of such.a policy is 
obvions and inevitable. The trade will go, not from one 
maker of cast-iron wheels to another, but from the makers 
of cast-iron wheels to the makers of tired wheels. No one 
will hesitate to adopt tired wheels, when the cost per mile is 
demonstrably equal to that for cast-iron wheels, for they 
have undeniable advantages; and it is only by maintaining 
or improving the average life of the cast-iron wheel that it 
can hold ite own. While the makers of steel wheels must 
endeavour to cut down the prime cost, which is so much 
greater than the cost of the cast-iron wheel, the makers of 


‘the latter cannot hope to strengthen their position mate- 


rially by knocking off 5 per cent. or 10 per cent. of the 
selling price at the expense of mileage, for the reduction is 
insignificant compared to a corresponding reduction in the 
cost of their rival’s article; rather should they make every 
effort to improve the quality and treatment ‘of the material 
with a view to raising the average life. à 

On buyers we would urge again the advantage of pur- 
chasing во many wheel miles in preference to the general 
method of paying so much а pound. This advice applies 
more particularly to users of cast-iron wheels, on account of 
the relative value of new and old wheels, The real cost 
per lb. of a new wheel is not the prime cost divided by the 
total weight in pounds, but the prime cost divided by the 
weight of metal worn off at. the end of its life—a very 


different figure. | 
— € P— — P p 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


Tum New Ооммивотлг, TREATIES, 


4 ; 

Tun annual conference of the Association for the Protection of the 
Common Economic Interests of German Electrical Engin 
(Verein sur Wahrung i | 
Deutschen Elektrotechnik), was held recently in Berlin under the 
presidency of Herr Haeffner, of Frankfort-on-Maine. Among the 
questions discussed the most important was that relating to the 
probable effecta upon German trade of the new commercial treaties, 
upon which subject an exhaustive report was presented and a 
lengthy resolution eventually adopted. 

The resolution, in the first place, expressed thanks for the interest 
manifested by the Imperial and State authorities in the conclusion 
of new treaties, and especially greeted the success attained in rela- 
tion to Switzerland, Italy, Servia and Roumania, which treaties 
would presumably render it ible for the German export trade 
to be maintained on the whole, with the exception of cable exports 
to Switzerland. On the other hand, the Association strongly com- 
plained of the considerable increase in the Customs duties of 
Austria-Hungary, and of the directly prohibitive character of the 
most important duties in Russia, in which market the sale of 
German dynamos, motors and cables would be completely out of the 
question in the future, so that the German exports would experience 
a reduction to the extent of one-third of the total quantity; whilst 
the non-fixing of the duties on electrical manufactures in Belgium 
led to the fear of a future increase in these duties. The resolution 
proceeded to urge that the Imperial and State authorities shouid take 
all possible means in the agreements yet to be concluded to secure а 
readjustment of the position, and that in this connection there should 
constantly be kept in mind the fact that, in recent years competitive 
undertakings have been established in various countries, partly with 
the direct co-operation of large German companies, which under- 
takings mostly manufacture under considerably more favourable 
conditions than the members of the Association, and have either 
rendered competition on the part of the latter impossible or threaten 
soon to do so. 

As far as tbe treaties themselves are concerned, it would seem 
from the terms of the resolution that the Association desires an 
alteration in regard to 5 сатова and Вова ард 
ments before these are finally ermany. e re 
to works founded in other countries tbe aid of German firms 
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clearly shows that the principal Téutonic companies do not belong 
to the Associstion, as these are the identical concerns which have 
established manufacturing works as nominally independent enter- 
рете iu Austria and Russis, as, for instance, the Berlin Allgemeine 
Oo., the Siemens & Halske Oo., the Schuckert Co., the Lahmeyer 
Co. and the Helios Co. ; and where amalgamations have taken place 
of parent works iu Germany, similar fusions have proceeded both 
in Austria and Russia, In these circumstances it would appear that 


little prospect exists of any revision being proposed in the new 


commercial treaties, even if the contracting parties other than 
Germany were willing to consider the question of modification. 


The Paris Société Industrielle d'Energie Eleotrique, which was 
formed a few years ago with the co-operation of several German 


electricity companies of the investment order, has now found that 
the latter are not prepared to speculate fo the same extent as in 
former years. It is said that the German companies originally 
agreed to provide one-half of the capital required at any time by 
the branch companies formed by the Paris company in question, 
but it appears that they have refused more or less to subscribe for 
the additional capital needed by the Warsaw Electricity Co. Asa 


consequence the Société Industrielle has been compelled to apply to 


French investors to a larger extent than was contemplated, ап 

event which is reported to have aroused painful surprise in Paris. 
.The Vienna law proceedings surrounding the Iaternational Glow 

Lamp Syndicate have now reached a further stage which confirms 


the decision of the court of first instance. It will Ъз remembered 


that the Vienna firm of Watt alleged that the Siemens & Halske Oo., 
and the Allgemeine Co. had concluded a secret agreement as 


members of the glow lamp syndicate, which agreement, the firm 
, contended, was contrary to the regulations of the syndicate. Оз 


these grounds the firm sought a declaration that the agreement 
should be annulled so as to causs the dissolution of the syndicate, 
The Vienna Oberlandes Gericht as the court of second instance has 
dismissed the action with costs, thus affirming the decision of the 
lower courts, It is a mystery why the tirm of Watt, asa rival 
maker of glow lamps, brought the action in the Austrian law courts, 
when the glow lamp syndicate is & company domiciled in Berlin, 
unless it .was thought that more success would attend legal pro- 


_ ceedings in Vienna than in the German law courts, 


GxRMaN WORES, 


The shareholders in the Felten & Guilleaume Co., of Mulheim, 
have approved the accounts submitted for the past year aud 
sanctioned an increase in the sbare capital from £1,800,000 to 
£2,750,000. As far as the accounts are concerned, these show net 
profits amounting to £191,688, and a dividend has been declared at 
the rate of 8 per cent., as compared with 5 per cent, in 1903. The 
increase in the ghare capital is intended for the absorption of the 
manufacturing business of the Lshmeyer Electricity Co., whose 
shareholders have also agreed to the transfer as from the beginning 
of April of this year, and also for the provision of additional 
working capital. In exchange for the Lahmeyer business, sites, 
buildings, machinery, stocks and debts owing, which are valued at 
£1,138,000, the Felten & Guilleaume Co, is to issue £750,000 in new 
shares, which, including the premium and interest, will represent a 
payment of £834,500 for the manufacturing property. The balance 
of £200,000 of the total additional capital of £950,000 is to be 
offered in equal halves to the shareholders in both companies. 
Thus the Lahmeyer Co., while retaining its financial interest in 
various electrical] undertskings, has ceased to be & manufacturing 
concern, but has become u large shareholder in the Mulheim Co., 
whose title has been chauged to that of the United Felten and 
Guilleaume-Labmeyer Works Co. "Tbe reason for the amalgamation 
lies in the fact that in view of other fusions in recent years, the 
Maulheim Co. found it necessary either to erect dynamo works on its 
own account or associate itself with an existing firm in this branch, 
while the Lahmeyer Co. was confronted with a similar problem in 
regard to the establishment either of a cable factory or of 
becoming connected with one already in operation. Negotiations 
were opened between the two companies, with the result 
already outlined, The amalgamation has already been extended 
by the institution of intimate relations bətween the new company 
and the Land and Sea Cable Works Oo., of Cologne-Nippes, the 
board of directors of which has been reorganised by the election to 
it of several members of the Felten & Guilleaume Co., which has 
apparently acquired a large portion of the shares in the Cologne 
Co. It із also stated that the latter bas taken over from a Hanover 
tirm a business for the manufacture of electrical measuring instru- 
mente. 

The directors of the Hartmann & Braun Co, of Frankfort-on- 
Maine, in the course of their report for 1904, state that the 
favourable development which took place in tne electrical industry 
in the second halt of 1903 proved of advantage to the company, 
although the competition of numerous small works depressed prices. 
A lament is expressed at the lack of skilled mechanics for tine or 
delicate mechanism, and in order to overcome the difficulty the 
company bas established an instruction shop in connection with its 
experimental worksbops. A new building bas been erected as an 
extension of the alternating current laboratory, while a second has 
been commenced for the reception of the department devoted to 
installation materials. The accounts indicate net profits of 
£19,157 as compared with £15,611 in 1903, and a dividend has been 
declared at the rate of 9 per cent. as against 8 per cent. in the 
previous year on а share capital of £85,000. 

‘he report of the Norddeutsche Seckabelwerke, of Cologne, 
states that in the first three months of 1904 the company was fully 
engiged on the production of the second section—that between the 
Azores and New York—of the duplicate German Atlantic cable. 
Apert from swaller orders, the company later on commenced the 
manufacture for the German-Netherlands Telegraph Oo. of the 


shipbuilding yard at Dantzic, The accounts for 1904, after writing 


The rapidity with which the cable had to be completed rendered 
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mpany has 1 
Podbielski to the Dutch Government, which has 
vessel as а 1dies, 
of larger dimensions and power has been ordered 
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off £53,947 for depreciation as compared with £40,115 in the pre- 
vious year, show net profits amounting to £90, eod m 


£20,233: in еу me bdo 

B per cent., this com g with no 
eee oii рил Ot of the Land und £ 

Cologne-Nippes, vy, 1 the proposal fo pay a dividend 

rate of 6 per cent. for 1904, on the share cspital of £262 


4ч. 8 м. 


attention paid to the regulations issued b з Asso 
German Electrical E for tbe production of inm 
and in support of the statement, it is alleged that a large amount 
of inferior material is still being worked пр. The Russian cable | 
factory in St. Petersburg, in which the compauy is financially — 
interested, was almost entirely destroyed by fire last July. Th 
factory was fully insured, and the re-estal ent of the wi 
has been commenced. The net profits of the y àmo 
£21,844, as compared with £16,405 in 1903, and stribution o 
the shareholders is as already mentioned. The present yest hs 
been entered upon with a number of orders on the bock s. 
FaENcH AND OrHER CoMPANIES? б, ^ 7 
The accounts of the Compagaie Continentale Edison for 
show gross profits of £158,617 as compared with £143,523 in 
previous year. After appropriating fne sum of £96,800 
purpose of depreciation as against £80,700 in 1903, the din 
Propone to pay a dividend at the rate of £1 12s, per share 
ordinary capital, and 88, per share on the founder shares 
The Société Générale Belge d'Eatreprises Electriques, which isa 
Belgian investment company interested in lighting and traction 
undertakings both in Belgium and other countries, has 
report forthe past year, On an ordinary capital of £240,00 
the net profits earned in 1904 amounted to £17,800, and a dividend 
has been declared at the rate of 6 per cent. on the ordinaty пая. $ 
as compared with 4 per cent. іп 1903, while the holders of we 
1,200 founder shares will receive 108. per share, ny it / 


investments included in the company's portfolio b e 
Anglo-Argentine Tramways Oo., while 2,000 shares held in 
English company are entered as being of the 
of 2s. 6d. ! ives A E he 2v 
The report for 1904 of the Aluminium Industry Co, of Neu- 
hausen, states that all departments were well employed, and the — 
subsidiary branches contributed materially towards the favourable — — 
working results. As in previous years, the report again gives very 
little information, the reticence being apparently dictated y e — — 
desire not to make public anything gu! to be of value to cor 
petitors of this exceedingly prosperous undertaking. The з uso 
show gross profits amounting to £129,940, as compared wi —— 
£102,644 in 1903, and after writing off £49,358 for depreciation as — 
against £32,276, the net profits allow of the payment of a div Me 
at the rate of 18 per cent. on a paid-up capital of £37 
This rate compares with 16 per cent. in 1903, 15 per cent. in | 
13 per cent. in 1901, and 124 per cent. in 1900, The directors s 
that the Héroult patents for the electrical production of steel wers AR 
sold to a new company in January of the present year, and the ** 
company is largely interested in the enterprise. The | : 
the Neuhausen Co, for the current year are described ав епатеу 
satisfactory. 15 Е. 
Among other Swiss companies may be mentioned the Basle бо. — 


" 


^ ndi 
for Electrical Industry, which belongs to the Biemens & Hate 
group, and proposes to pay a dividend at the rate of 5 per cent er 
1904, ав compared with 3 per cent. in the Jear. 
Motor Co. for Applied Electricity, of Baden, whi 
Brown, Boveri & Co., intends to distribute 5 per cent. as 
4 per cent. in 1903; the Rheinfelden Power Dv 
declared a dividend of 64 per cent. as contrasted with 6 pum 
and the Franco-Swiss Electrical Industry Co. proposes to pay 100 е 
the past віх months a dividend at the rate of 2 per cent, pern 
annum. Ju VT m 
The A.E.G.-Thomson-Houston Co., of Milan, which is an ame 
gamation of the Italian undertakings of the Berlin Allgemeine 00. 
and of the Tnomson-Houston de la Méditerranée, В 
first annual report, which shows that, out of the total share са 
of £240,000, the sum of £180,000 is considered as paid as to: 
in cash and the remainder in patents, rights, &. In the 
company's two departments—electric railways and lighting 
power installations—it was not possible to bring fo а 0: 
of e negotiations for the introduction of Kp, ^n 
railways, and the actual work was therefore restri to th ? ^ 
express the hope that the results for the presen , al aM 
events, not be behind those for 1904, especia Wy if avy <a 
tric railway plans are brought to a successful iss 2 МАСА. 
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and Halske) Oo. reached a total of £650,000 in 1904, as contrasted 
with £580,000 in the preceding year. After meeting working 
expen зев, interest charges and taxes, the accounts exhibit net profits 
amoumting to £43,227, as compered with a deficiency of £16,341 
incurred in the two preceding years. It has been decided to devote 
the surplus for 1904 to the extinction of the deficit, and to the 

of reserve and depreciation funds, with a balance of 


purpose ! 
£4,856 to be carried forward. The direotors state that it would be 


extraordinarily difficult to judge the prospects for the current year, 
although tho first few months have resulted in the reception of 
став m the equivalent of thovo booked in the corresponding period 


EDDY CURRENT LOSSES IN SOLID 
POLE-PIECES.* 


THE iron losses in dynamo machinery have always proved difficult 
of estimation with алу accuracy, and empirical rules based more or 
less exclusively on experimental results have usually had to be 
resorted to. There are numerous reasons for the unsatiefactory 
checking of the experimental with the theoretical losses; the 
of the core surface and the presence of heavy iron 
supporting plates, &c., naturally add to the losses, to an extent 
which it is hardly possible to allow for by calculation. Then the 
method of producing the magnetic reversals in dynamo machinery, 
$.e., by the revolution of the core instead of by alternating eti- 
sation as in a transformer, as well as the want of uniformity in the 
Aux distribution, both tend to increase the losses. Finally, the losses 
in the pole-faces, which are not taken into direct account at all by 
the ordinary theory, lead to her additional losses, and the 
latter the writer considers the chief cause of the large discrepancy 
between éalculation and experiment. These pole-face losses are 
governed by quite different laws from those which hold for the 
armature core, so that they must bo separately calculated, and 
de satisfactorily allowed for by simply multiplying the calou- 
lated core loss by a constant. | 
. The high periodicity of the flux variations produced by the teeth 
— visz., from 500 to 2,000 periods per second in ordinary machines 
suggested the attempt co calculate the losses in question by an appli- 
cation of Maxwell's theory of electrical vibrations. Although this 
theory was primarily intended to deal with the extremely high 
frequencies met with in connection with Leyden jar es and 
the like, there is nothing to prevent its application to lower fre- 
quencies. According to this theory, electro-magnetic waves do not 
through metale, but are more or less reflected back, owing to the 
fact that the waves pinea the surface layers set up opposing 
currents in these, which produce an oppositely directed magnetic 
field. At greater depths in the metal, therefore, the original waves 
become extinguished, but the currents set up propagate their reversed 
waves, which appear as reflections of the original waves. These 
reflected waves are, however, somewhat weaker than the original 
ones, since the whole of the energy given to the induced currente 
is not recoverable, some being dissipated as heat. The ratio of the 
reflected waves to the original waves is, in fact, a measure of the 
eddy current losses in the metal. 
II the action at the pole-face of a dynamo with slotted armature 
is considered, it will be seen that, by the passage of the slots and 
Pru every element of the pole-pieoe surface, besides carrying а 
definite steady flax, is also subjected toa superposed periodically vary- 
ing flax. This periodic flux 1s nothing more or less than an electro- 
magnetic wave, and the gradual extinction of this wave, as it 
penetrates within the surface, proceeds in accordance with Max- 
well’s theory. 
In the present article, the writer shows analytically the method 
of applying the theory to the case in question on the assump- 
tions : — 
1. That tbe dielectric constant of metals is negligibly small. 
2. Tbat the flux variations follow a sine law. 
3. That the length of the pole-shoe parallel to the shaft is véry 
р стри with the alot pitch ; and he arrives at the simple 
ormule : 


Watts lost in eddy | 


currents per aq. v vha ‚ : 
centimetre of j “озу V ss (Bj? . 1077, 


pole-face area 


. Depth in pole-face 
at which the flux 
fluctuations are 


reduced 10 1 per — d 73 174 - " iu centimetres, 


| ‚cent. of their 
value at the sur- 
face of the pole 


where » = peripberal speed of armature in om. per second. Е 
| t; = slot pitch in centimetres. 
в = specific resistance (in absolute units per cm. cube) of the 
pole-piece material = about 10‘ for wrought-iron or 
steel and abont 10° for cast-iron. ` 
the permeability (average) of the pole-piece material. 
amplitude of the flux density wave calculated by the 
ordinary rules for slottea armatures (see Arnold: 
“ Die Gleichstrommaschine," Vol. I., p. 489). 
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B, = 


‚ affecta the value of в,. 


At the dapth, d, inside the pole-face, the flux fluctuations having 
only e of the amplitade which thev have at the surface, the 
energy of the waves is reduced to (chm), or one ten-thousandth of 
ite surface valae. | ME | 

As an example of the smallness: о? the penetrating power of the 
waves, а particularjoasa is worked out, for which! 

t = 15 om. | 
v = 1,500 om. per second. - ; 
h x 1,000. А ‘ 
8 = 10, 


| 104 x 15 | 
Here d = ‘73 у жш = 073 cm., or 73 hm. 
If an attempt ie made to reduce the eddy current loss by 
laminating the pole-face, machining of the face shonld be avoided, 
as it is almost certain that this machining will short-circuit the 
laminations more or less, at least up to such a small depth as 73 
mm., aud so allow almost the same losses as in a solid pole-piece. 
The only useful method of lamination is thdt in the direction of 
the motion of the armature. The recommends that when 
only the pole-pieces are laminated, they should have a radial thick- 
nese of at least three-quarters of the slot pitch, as otherwise there 


will not be sufficient space for the flux distribution to become uniform 


before the solid metal is reached. 

It will be seen from the first equation that the losses increase as 
the 1:5th power of the speed and not, as in the case of armature eddy 
currents, with the square of the speed. This may in some measure 
scoount for the peculiar curvature noticeable in many experimental 
iron loss curves. The equation also seems to make the slot pitch of 
only slight importance, but it must be remembered that this slot 
pitch comes into the expression not only directly, but also in- 
directly, since it (as well as the depth of working air-gap) greatly 
In this way, increasing ti causes a mark 
increase in the losses calculated by the expression. | 

The flux density in the air-gap also has a great effect on the losses 


under consideration, not only because the value of в, is proportional 


to it, but also because as the flux density increases, the permea- 
bility, u, which occurs in the denominator, falls off rapidly. With 
cast-iron pole-pieces, especially, the permeability may fall to very 
low values, and so, in spite of the increased resistance, в, of cast- 
iron, may lead to heavy losses, 

Losses of theamounts estimated by this method would go a long 
way towards accounting for the differences between the calculated 
and actual iron losses met with in practice. — 

In oonclusion, the writer investigates the probable limits of accu- 
racy of his equations, and shows that the only probable source of 
error is the difficulty of accurately determining the values cf the 
resistance, 8, and the average permeability, A, especially at machined 
surfaces, where the treatment received by the iron may cause both 
these quantities to reach different values from those obtained, by 
experiments on the material in bulk. 


GERMAN ELECTRICAL ACTIVITY. 


A SUPPLEMENTARY report has just been issued by the Foreign Office 
on German trade during 1904. It is chiefly interesting to elec- 
trical engineers on account of its review of the German electrical 
industries from the internal point of view rather than from the 
external aspect of mere imports and exports. A deserved tribute 
is paid to the admirable organisatión of the leading firms. 

escing around the Siemens & Halske and A.E.G. undertakings, 
two strong groups monopolise the greater part of the business. 
Evidences аге not lacking of a fusion of these interests, as these 
two firms have ‘‘ pooled” their wireless telegraph patents, and also 
work conjointly at Valparaiso and Warsaw. Despite protection, 
the favourite panacea of Mr. G. Byng for all industrial ille, prices 
have not been satisfactory, and “several makers of special articles 
complained of loss of business through the competition of the great 
combines.” Combines seem to be the order of the day, and the use- 
fulness of the international glow lamp oartel is ascribed to the fact 
no works are established within the protected area which do not 
belong to the cartel. It is stated that the carbon filament lamp 
encountérs considerable competition from the Nernst and osmium 
lamps. Accumulator manufacturing has also fallen into the hands 
ae а cartel headed by the Akkumulatorenfabrik Aktien-Gesell- 
schaft. - 

Cable works and manufacturers of conductors, apparatus and 
accessories, were affected by the prevailing high pricea of copper 
and dielectric substances generally. One paragraph requires further 
elucidation, It is stated that "trade in the weak current industry 
. . . . Was satisfactory, but here also the rise in the prices of raw 
materials was not accompanied by an adequate advance of the 
prices of manufactured goods.” Readers who are not familiar with 
the peculiar German practice of dividing the electrical industry into 
two great branches—the weak and “strong” current sections 
respectively—may well be puzzled when they come across such an 
expression as the one which Mr. Consul-General Schwabach has 
translated in this manner. . | 

Large power distribution companies are now the order of the 
day, and bulk supply is largely undertaken. The Briihl Works of 
the Berggeist Oo. supply 66 places within a radius of 10 to 15 miles ; 
the Upper Silesian Electric Works supply the whole surrounding 
industrial district, while the Rheinfelden and Neckar Works supply 
respectively 46 and 40 localities, Home industries are being 
developed by the use of the glectric motor, gotably at the Anrath 


à 


е 


- om mm pl. 


aud chunt, baving scales of 1:5, 15 and 150 amperes. 


Works, near Crefeld, which turn out and supply { to {-н.Р. motors 
for driving silk ribbon looms. | 

The general increase of electricity as a motive power is stated to 
be progressing at a greater rate than the increase for lighting pur- 
poses. The Berlin generating stations supplied, according to the 
official with the aggressively British surname, in 1897, 7,994 Kw. 
for power purposes, exclusive of electric traction, and 14,601 xw. 
for lighting; in 1904 for motive power, 44,448 xw. ; for lighting, 
36,196. What is precisely meant is decidedly obscuro— perhaps 
thousand kilowatt-hours is meant by kilowatts, The figures ss 
given may mean a great deal to the Foreign Office pundits who 
edit these ris. To readers of the Югиствісаг, Ravrew their 
meaning might provide material for a guessing competition. The 
writer of the report is on surer ground when he states that the 
number of motors supplied increased from 2,056 to 12,933. This 
figure, while interesting academically, obviously Jacks the essential 
elements of aggregate horse-power ; the inclusion of а note on the 
prices per kilowatt-hour for the energy supplied would have done 
somewhat to rehabilitate the reputation of the author of these notes. 

An estimate is quoted in the report as to the number of hands 
employed in the German electrical industry being 72 500 in 1904, 


compared with 26,300 in 1895 and 54,000 in 1898. Of the estimated 


number for 1904, the A.E.G. and allied firms employed in all 
29,000 bande, tbe Biemens-Bchuckert combivation employed 12,000 
hands, and the remaining 43,000 (sfc) are distributed among the 
electric speciality manufactories, numbering about 225. The total 
capital invested in the electrical industry (presumably manufactur- 
ing only) is estimated at £30,000,000. | 


A MODEL METER DEPARTMENT. 


Ox the proper organisation of the meter-testing department of a 
supply system, immunity from complaint and the successful building- 
up of business largely depends. The ordínary consumer, being 
unable to grasp anything more tangible than that he must pay the 
bill according to the reading of а meter, is apt to be very indignant 
if that meter oan be proved to be wrong. The New York Edison 
Co. have recognised this in thoroughly equipping a proper meter 
department, and making the complete inspection of meters a matter 
of routine. From our American contemporary, the Electrical World 
and Engineer, we bave abstracted the following résumé of the opera- 
tions carried out by this department. 

Testing is carried out both by the ammeter and voltmeter method, 
and by the rotating standard method. The ammeter used for all 
meters of usual size isa standard ironclad Weston millivoltmeter 
The Weston 
ironclad voltmeter used has scales of 150 and 300 volte. The rotating 
multiple field-coil standards need in the larger part of the outside 
tests are carefully checked each day before commencing work, and 
are found to remain accurate for a long time, being fitted with 
cupped diamond jewel bearings. These standards are also checked 
when necessary against primary standard voltmeters and potentio- 
meters and standard ammeters kept in a special test laboratory 
provided with a 150-cell storage battery for potentials to 
300, and a 10-cell storage battery giving 1,250 amperes at 
the hour discharge rate. Frequent comparisons with independent 
laboratories situated in the vicinity of New York vent the 
slightest deviation from the United States standards. е personal 
element in outside testing is eliminated by testing individual 
supply meters at periodic. intervals in the test laboratory, these 
giving a check on the results of each outside meter tester. In 
addition to tbis standardising laboratory, the company has three 
testing offices in different districte, to each of which the rotary 
standards used on inetallation tests are daily brought for 
checking. One of these offices—the main depót of the 
department—has in addition an elaborate direct current test 
board for the calibration of all meters as received from 
the manufacturer, an alternating current testing board, a 
well-equipped repair shop, and a meter store having a stock of 
some 5,000 meters always ready for installation. There is here a 
clock having an electrical attachment to a relay and sounder, which 
gives beats of standard seconds, and every stup-watch used in test- 
ing is checked by it at least once a day. The direct-current board, 
large enough for eight men to test simultaneously, provides for 
series, separate or parallel testing, current is supplied at 120 or 240 
volts by three-wire connections of 1,500-ampere capacity from the 
main station bus-bars, while E.M.F.'s up to 250 volte are obtained 
from a storage battery of 7j-ampere capacity at the 8-hour discharge 
rate. The meters under teat are suspended from air-cushions placed 
upon racks, to svoid vibration due to station machinery. Any re- 
quired current is obtained by using a bank of 1,100 lamps suitably 
grouped. Spare parts, such ss armatures, shunts, resistances, fields 
and frames are kept in stock, and the repair shop includes apparatus 
for renewing and testing the component parts of meters, such as 
armatures, magnets and jewels. Repaired or rewound armatures 
are tested for resistance and insulation; strengths of magnets are 
tested against & etandard magnet by the torque due to edd y-currente 
developed in two copper diske on & common spindle, one rotating 
between tbe poles of the standard, the other between those of the 
magnet to be tested. The counterweight needed to bring back the 
latter to a fixed position when the standard has a certain deflection 
affords а comparison of strengtb. As a result of accuracy tests 
extending over four years, all meters of above 15-ampere capacity 
bave been equipped with diamond bearings, and the application of 


this improvement is to be extended. 
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Tho type, capacity, and шекеге number of each commercial аби 
is recorded as soon as it is received from the manufacturer, ands 
company's reference number is assigned to it. The meter is the 
tested for correct calibration before being sent to the store rom, 
After the contract and inspection department has advised the dis 
tribution department that a certain installation has been approved 
by the Board of Fire Underwriters, a meter of proper capacity is 
withdrawn from store, and the meter depar:ment advised that the 
instrument has been officially connected. Within a week of its 
installation a regular in on of the meter is made, This 
is followed in five or six weeks by a so-called "first tes,” 
this being necessary from the fact that the commutators of 
direct-current meters become thinly coated with oxide after a short 
period of service, the meter tending to run slowly. In addition to 
this triple safeguard to the consumer, each meter is tested at leat 
aunually, those of larger size every three to six months, depending 
on their use. Upon complaint by a consumer of excessive charge 
additional tests are made at the company’s expense, and no 
objection is raised by the company to the attendance at the test of 
an expert on behalf of the consumer: The results of all tests are 
reported on form test-cards, checked by the district foreman, and 
recorded in the de te’ beoks for reference. In addition to 
the direct-current service, New York hasan alternating-current 60. 
period supply, while high-tension three-phase transmision is 
effected to outlying districts at 25 periods. The meter deparimeat 
has to, therefore, test all sises and types of alternating-current 
meters in addition to its direct-current work. 

The work accomplished by the parere may be gasged by the 
fact that the total number of tests of supply meters was over 82,000 
ii md the year 1904, at least two inspections per instrument being 

5 ; 


PARLIAMENTARY. 


The Telephone Committee, 


Wednesday, June 7th. 


Mn. W. E. L. Garg, the general manager of the National Tele- 
phone Co., Ltd., was called. He said that the National Telephone 
Oo.'s operations extended throughout Great Britain and Ireland. 
Prior tothe trunk wires being taken over by the Post Office in 1896, 
the company’s license from the Postmaster-General extended 
generally throughout Great Britain and Ireland, but upon the 
acquisition of the trunk wires by the Post Office the couatry was 
mapped out into telephone areas, the work of transmitting messages 
between areas being undertaken by the Post Office. The company 
таз now operating in 280 areas, in which it had, on March 31st last, 
1,189 exchanges, and 326,017 telephone stations, which latter figure 
included 5,365 public eall offices. According to the last return 
(November, 1904) the company was transmitting telephonic mes:ages 
at the rate of 995,671,664 per annum. The company had approzi- 
mately 683,000 miles of wires, of which 439,300, or 644 per cent., 
were underground, and the company rented upwards of 42,000 
miles of underground wire from the Post Office. Duriog the past 
10 years the company had been actively engaged in replacing the 
old single-wire lines by the most up-to-date metallic circuit plant, 
and underground, in nearly all the principal towns in the country 
by arrangement with the local authority. Oat of the total of the 
company's exchange equipment at the present time only 0'2 per 
cent. was earth circuit. Witness then proceeded to speak ef the 
amalgamation of the various telephone companies in 1889, aud put 
in the following table to show the growth of his company :— 


STATEMENT OF CAPITAL AND REVENUE or NATIONAL TELEPHONE Co., LTD. 


Net revenue' Total 


Amount . | 
ot. | — , After рау, amount 
: ; ment of all | t 
Period. account ы dE serve 
as at revenue. u Post fund as at 
each Коше end о! each 
| узу. | К 
[e | 
| £ | £ | £ 2 
Year to April 80th, 1890 2,529,150 580,075 | 191,991 58,500 
в P 1891 | 8,050,458 181,112 | 195,047 98,500 
is 10 1802 8,371,445 463,741 | 187,230 104,627 
1 ы 1808 .. | 4,040,985 | 588,690 217,725 181,027 
14 months to June 80th, 1894 | 4,463,998 800.5 15 816,454 000 
Half-year to Dec. Sist, 1894 | 4,603,569 | 878,759 | 188,648 980,000 
Year to December 31st, 1895 4,941,569 819,034 : 885,195 350,630 
ji " 1896 | 5,078,772 | 870,746 | 881,606 
ji " 1897. 5,600,995 964,557 | 875,496 510,671 
8 E 1998, 0,549,056 | 1,119,066 424,578 698, 
е ч 1tU9 7,187,547! 1,266,168 498,746 168,103 
18 " 1900 8,096,514 ! 1,492,606 | 598,159 888,831 
& я 1901 | 8,674,575 1,576,210 74,701 1,001,957 
is 2 1902 9,250,118. 1,691,700 | 635 989 . | 1,912,582 
ә si 1903 9, 990,140 1,835,948 | 690,435 1,463,140 
T » 1904 10, 


ою — 2,084080 785,422 1,618,410 


Continuing, Wirntss said that Mr. Babington Smith, ia the course 
of his evidence, was questioned with regard to the evidence of Mr. 
Lamb, assistant secretary to the Post Office in 1892, before the Select 
Committee on the Telegraph Bill of that year. Mr. Lamb, in 
answer {о а question, had said: " My impression is that 19 years 
hence their (the company's) existing plant would not bs worth more 
than about a million pounds.” Witness considered that Mr. Lamb 
had no adequate information to enable him to form such an impres- 
sion. At the time he was speaking, the capital expenditure of the 
company amounted to only £3,371,445, as against £10,840,780 on 


е 
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December 31st last. Mr. Lamb was speaking of the value in 1911 
of the plant which was in existence in 1892, and the best answer to 
Mr Lamb's impression was that for all practical purposes, the whole 
of the plant to which he referred had now been swept away and 
replaced. If there had been any left, it would have disappeared long 
before 1911. Since Mr. Lamb's evidence the company had t 
£2,941,842 on maintenance, renewal, and replacement of plant, 
entirely out of reyenue. It might interest the Oommittee to hear 


that the average age of the existing plant in use was only about four 


years. Referring to the remarks which the late Mr. Hanbury had on 
more than one occasion made with regard to the company’s plant, Mr. 
Gaine said that the 5 considered that they were quite unfair. 
The company had been the pioneer in the adoption of modern improve- 
ments euch as the common ba system of switchboards. This 
system they adopted before the Post Office did so. The company 
had also sent him (the witness) with their chief technical officer, 
three times to America within the past six years, and he had 
серен aad кош into nee ів this country ап the most approved 
methods for dealing with telephone traffic, which experience in the 
States and Oanada bad justified. In his opinion, the greatest 
development of the telephone besiness had taken place in America, 
and notably in New York. During the past five years the company’s 
business had increased in stations at the rate of 12°4 per cent. per 
annum, but in New York the increase had been 297 per cent. per 
annum, notwithstanding the higher charges in New York. Witness 
then read the follo extract from a report which he made on his 
return home from his visit to America in January of last year :— 

“The a invested in the telephone enterprise in America, 
and controlled by the American Telephone and Telegraph Co. is 
about £48,000,000, and during the past three years the new capital 
brought into the business has averaged each year upwarde of 
£8,000,000. During the present year it will exceed £10,000,000. 

" I am satisfied that if this company was in a position to canvass 
freely and to develop the business properly, the number of telephone 
users in this country could be more than doubled in a comparatively 
abort time, I am of opinion Њаё provision will have to be made 
for the expenditure on the telephone system of this county of 
upwards of £10,000,000 of new capital within the next few y care. 

“In examining into the telephone systems both in America and 
Canada, we naturally devoted time and attention to the guestion 
of plant. Acting upon the advice of its technical officers, this com- 
pany has, during the last fow years, arrived at the conclusion that 
the common or central energy system of working is that 
which is ultimately going to survive. Very large sums bave already 
been spent in equipment of this character both in London and the 


provinces, and the company has heavy commitments in this 


on before it, especially in Londor. The Post Office has 
adopted this plan for its London system. With few exceptions all 
the great towns both in America and Canada are working common 
battery ewitchboards. The conclusion at which I arrived after my 
previous visit to the States is fully confirmed, and I am quite clear 
that all the money which the company has spent, and is pledged to 
spend in this connection, is, and will be, money well spent.” 

Continuing, Mr. damm said that it had been suggested that the 
company been narsed by the Post Office, but that was not his 
experience, for the company had never obtained anything from the 
Post Office without having to pay for it. The history of the tele- 
phone in Great Britain had been how not to do it; for there had 
been no continuity of policy, and every impediment bad been put 
in the company's way. In the case of London, nobody was more 
responsible for retarding the development of the service than the 
London County Council In the view of the board of his company, 
the bargain which the Post Office sought was s hard one, because it 
gave no consideration in respect of the goodwill of the 
business, with its present gross revenue of over £2,000,000, and net 
revenue of over £750,000 per annum, which the company had built 
up. The company had had to pay for all experiments and mistakes, 
and it bad already paid the Post Office in royalties £1,845,059. The 
Post Office was to step into the business in 1911 by paying only for 
the plant employed. In the view of the company it was unfair that 
tbe Postmaster-General should have the right to pick and choose 
what plant he would take. The company's pro might be sum- 
marised as follows :—(a) That the change on the ownership of the 
undertaking should not detrimentally affect the staff; (5) that so far 
as may be practicable there should be continuity of service; (c) that 
there should be compensation for loss of office based upon the pre- 
cedent of the Metropolitan Water Act, 1902; (d) That the com- 
pany's pension fund should be kept alive, and ite contributing 
members dealt with in accordance with the provisions of the pension 
fund trust deed. These were the proposals which the board had 
suggested, but the Post Office would not agree to them, and the 
board struggled against the decision up to the last moment. 

(To be continued. ) i 


Pudsey Corporation Tramways.—Mesers, Dyson & Oo., Parlia- 
mentary agents, have deposited a petition with the House of Lords 
praying for leave for the Yorkshire Electric Power Оо., to be heard 
by counsel against the Padsey Corporation Tramways Order in 
Tramways Orders Confirmation (No. 1) Bill, although the time 
limited by the Standing Orders for making euch application has 
expired. 

Third Reading.— In the House of Commons on June 7th the Shrop- 
shire, Worcestershire and Staffordshire Electric Power Bill and 
the Metropolitan Railway Bill were ordered for third reading. 

Second Reading.—In the House of Commons on June 7th the 
following Bills were read а second time: — Gosport and Fareham 
Tramways Bill, Hastings Tramways Bill, Metropolitan and Great 
Central Railway Companies’ Bill and South Lancashire Tramways 


law relative to the produttion of tickets to 


LEGAL. 
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AORT?LENB Gas AND Нриствіс Вмиглтіҳа CO. 


Lonps Јовт1сив Vauagax-WirLIAMS, Romer and Stirling agaia had 
before them on Thursday last week the appeal of Mr. J. W. 
Heywood from the decision of Mr. Justice Buckley refusing an 
order for the winding up of the company on the ground tbat the 
petitioner's debt was too amall. The case had been adjourned to 
enable the petitioner to communicate with the company's works at 
Btrangford, in Norway, and make inquiries as to their position 
generally. As a result of their inquiries, they had found that the 
company had no works at Strangford. The owner of the only 
works at Strangford wrote that Mesara. Baggallay & Oo., of Leede, 
Had offered to buy the works, but baving no cash and no 
referencer, the offer was refused. The company were tenants of a 
certain mill at Ingleton, in Yorksbire, but it had been burnt down, 
and a Mr. Middleditch, who was a shareholder in the company, was 


in possession as mortgagee. Counsel said he had affidavits showing 
that the company were still carrying on business at 5 and 7, 
Basinghall Street, Leeds, and the petitioner believed there were 
assets somewhere. | 

Their Lordships intimated that they could not grant the order on 
the information before them, bat allowed it to stand over sinc 
die in case further information was obtained as to the assets of the 


company. ' 


A QuzsTION or Trax TiOKETS. 


Ат бе Nottingham Guildhall on 6th inst. William W. Simpson, 
secretary of the Derby and Nottingham Electric Power Oo., was 
by the Tramways Committee of the Nottingham Corpora- 
tion with refusing to produce his ticket when it was demanded by 
an authorised person, and also with refusing to pay his fare for the 
distance travelled over when the same was lawfully demanded. 

Mr. Н. W. Srzvunson (instructed by Mr. Н. P. Day, of the Town 
Clerk's ), in opening the case, said: that Mr. Simpson 
seemed to have got an impression that he was not bound by the 
bye-laws, and he had probably seen reports of the case contested in 
Sheffield by Mr. Muir Wilson, and was of opinion that he need not 
t or produce a ticket when demanded. He (Mr. Stevenson) 
would point ont that, in Mr. Wilson's case, the acceptance of the 
ticket by a passenger reduced the Corporation’s liability in case of 
accident to £25, whereas in Nottingham no such condition was 
attached. The maximum penalty under ће bye-laws was £2, and 
he asked that such a fine as the magistrates thought reasonable 


‘should be inflicted. If such cases were constantly taking place, the 


business of the tramways would be absolutely disorganised. 

Mr. Вгмрвон gave evidence on his own behalf, denying that he 
ever accepted a ticket on the morning in qwestion. He had not 
done so for some time, as he objected to accept tickets at all. 

Mr. GREEN, for the defence, said that although there was a bye- 

inspectors, there was no 
bye-law which compelled a passenger to take a ticket on boarding 
acar. The present case was one depending on the evidence, and 
not a question of law. The magistrates must either believe the con- 
ductor that Mr. Simpson took the ticket, or Mr, Simpson that he 
did not take it, Mr. Simpson objected to be made a servant of the 
Tramways Committee by accepting a ticket, and thus helping to 
check any carelessness or dishonesty on the part of conductors. 

The CHAIBMAN said they were satisfied that the ticket was 
accepted, and that an offence had been committed. A fine of 20s. 
would be imposed. 

A second case relating to May 22nd, in which the facts were 
similar, was then gone into. In this case Mr. Simpson was leaving 
the car when asked for bis ticket, and he told the inspector he would 
find it somewhere on the top. 

A fine of 10s. was imposed, and on the application of Mr. Green, 
the magistrates agreed to state а case.— Nottingham Express. 


CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 
until the ello ig week. should foward their com- 


munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Heating Lamps. 


With reference to your note in your present issue respect- ' 
ing heating lamps, we are surprised to read the remarks in 
your last sentence to the effect that our “ Sunbeam ” radiator 
lamps have only been used for special purposes, and that, 
owing to the introduction of improvements, the use of this 
type of lamp has been practically discontinued. — | 

This at once conveys to your readers a false impression, 
which, I trust, you will rectify immediately. 

As а matter of fact, the company to whom you refer 
have bad the sole rights of our lamps for some considerable 
time, апа offered us several inducementa to continue the 


arrangement. ст 


> 


908 | 


THE ELECTRICAL REVIEW. 


We preferred, however, to give our many friends the 
benefit of our radiator lamp, which has proved so snocessfal, 
and not to fasten ourselves exclusively tc one firm. 

That our action has been appreciated by the trade is 
assured from the fact that our sales are now three times 
the volume of lest year, which, we think, sufficiently 
contradicts the statement you make that the use of this 
type of lamp has been discontinued. 

We trust that you will make this clear in a further note 
on this subject, as you will quite see the detrimental effect 
of the position in which this is left as far as we are 
concerned. | 
The Sunbeam Lamp Co., Ltd., - 

F. N. Овлтнавв, Secretary. 


Gateshead-on-Tyne, June 9/h, 1905, 


[Ав we stated, the information in our last issue waa 
published on the authority of the Dowsing Co.— Eps, E.R.] 


' 


Municipal Electric Wiring. | 


The whole of the electrical trade are deeply indebted to 
you for your timely and powerful protest against the proposed 
clauses of the IL. C. C. (General Powers) Bill now before 
Parliament. 

lt is hoped that attention will be thoroughly roused on 
this very important matter, and that your article will serve 
as a trumpet call to all engaged in the electrical industry. 

The able and cogent manner in which you set out the ill 
effects that these powers would have on the whole of the 
trade emphasises, to a marked degree, the necessity for 
united action on the part of contractors, engineers and 
manufacturers. | 

I would suggest that the Contractors Association and the 
Manufacturers’ Association amalgamate to fight against the 
L. C. C. proposals, and that a joint guarantee fund be at once 


opened, and that all electrical firms throughout the country 


should be asked to contribute. It is to be deplored that 
joint action had not been decided upon earlier, but instant 
action must be taken to make up for the time already lost. 
It is essential that united effort should be brought to bear 
to ensure any degree of success. The insidious character of 
the clauses under notice are sufficient to demand the instant 
attention of all those who desire to build up the electrical 
trade to a proper eminence among the industries of the 


country. 


Manchester, 
June 12th, 1906. 


Joseph H. Evans. 


Indication of Leakage and the Home Office Rules. 


Mr. E. B. Vignoles contributes a most interesting résumé 
of some methods for the detection of leakage in mining in- 
stallations to your issue of June 9th. In his anxiety, how- 
ever, to show what cannot be done, he hardly, it seems to us, 
does justice to what сап. Ав we read them, the new rules 
lay down : (1) That daily readings are to be taken and duly 
recorded, such that these readings will enable the engineer 
to determine whether or not the leakage current exceeds 
vaso Of the working current; and (2) An indicator must 
be kept permanently connected up such that an earth on 
either main would be at once shown. 


In spite of all Mr. Vignoles says. we cannot help main- - 


taining that such a thing not only can, but is, being done. 
The arrangements which he describes are, of course, some- 
what crude, and are, no doubt, only intended to be taken as 
typical of the methods employed. This is, perhaps, unfor- 
tunate, as it is in the working out of the details of such 
instruments that their success or failure lies. Thus, for 
example, an instrament having so high a resistance, as must. 
be the case with that shown in fig. 2, will be found to give 
much less satisfactory results than in one of lower resistance. 
As regards tbe instrument shown in fig. 2, it is perfectly 
true that the deflections obtained only represent the relative 
leakage, and not the actual; bat in practice this seems to be 
all that is required, as the instrument, being left continuously 
connected up, will at once show any decrease in the insulation 
of either main, and so draw the attention of the attendant to 
the fact. In our instruments we supplement this indicator 


by an electric bell, which is во set us to ring should а fault 
develop. 


If, however, the actual leakage is required, and not merely 


the relative, all the data for obtaining this are at hand in 
the daily records, and it can be readily calculated from them. 
We mention this not because it is often required, Wut, merely 
because it has been so frequently s 

leakage cannot be obtained. | 


The term “leakage current," as used in tlie new mining 


regulations, has, so far as we are aware, never been defined. 
In the latest Board of Trade regulations leakage current 
is taken to mean the reading obtained on the earth ammeter, 


which is of precisely the same order as that obtained by the 


method under discussion. Presumably, however, the 
* leakage current ” of the mining regulations is intended to 
di ign: the total current flowing ont of one main into the 
other, vid the earth, and as pointed out, this quantity ів 
easily deduced from the readings. | 

The device shown in Mr. Vignoles’ fig. 3, for three-phase 
insulated systems has been adopted by us at the suggestion 


of Mr. F. C. Raphael, and has, so far as we are aware, not 


before been uged. 

Mr. Vignoles does not allude to the case of three-pbase 
systems with earthed neutral. Here again, the problem 
is an easy one, the only difficulties arising are 
over questions of detail. We ourselves adopt one 
of two alternative methods: (1) When the earthed 
neutral point is available we insert an earth ammeter 
in this circuit, duly protected from dam in case 
a short shonld occur. In this case also a bell draws the 
attention of the attendant to the fact. Further, by means 
of an artificial earth arrangement, it is possible to at once 
determine which main is the faulty one. (2) When the 
neutral point is not available, we employ a differential 
transformer arrangement, shown in the accompanying 


figure : 


No long as all the mains are perfect, the primar 
e соге, 


currents will be eqnal, and there will be no flux in 
Any leak, however, upsets the balance, and a deflection is 
produced on the instrument connected to the secondary. In 
this case also an artificial earthing arrangement enables the 
faulty main to be located. | 
Everett, Edgeumbe &-Co., Ltd. 
KENELM Красомва. 
Westminster, S. W. 
June 10th, 1905. 


^ "The Value of the A. M. I. E. E. 


I am a country A.M.LE.E., and am beginning to wonder 
What I get for the £2 2s. a year I send to the Institution. 

The only return that I can see is the privilege (?) of 
signing myself A. M. I. E. E., and of receiving copies of the 
Journal, which I rarely read, by post. 

Now, as to the benefit of the A. M. I. E. E., it has never 


been of the least use to me. Members when they require 


additions to their staff seem to prefer non-members, as they 
know that being а M. or A.M. of the Institution means 
nothing ; in fact, prominent gas engineers who know eyen 
less about electrical engineering than they might be expeoted 
to know, and are notoriously (and naturally) antagonistic to 
electric light and power, are admitted as fall members. 

Also, many chief engineers of large concerns, including 
my chief, have never paid a penny to the Institution. 


As regards the Journal, well, all papers of any practical 


use contained therein are printed in the technical journals. 


that the actual 
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The fact is, that the Institution is practically controlled 
by the London and more prominent country members in 
their own interest, as the ordinary country member cannot 
afford the time or the money to attend the meetings and 
vote. | 

I have been an Associate and Associate Member for over 
five years, and the only benefits I remember receiving for my 
10 guineas are that I attended one meeting (but could not 
hear anything) and had a cup of coffee, &c. ZA ; 
. I have conversed witb other country members on this sub- 
ject, and they all agree with me that either the subscriptions 
of the country members should be much reduced, or they 
should have substantial preference for vacant posts over non- 
members. 

Also that applications for membership should be 
thoroughly gone into, and that only properly-trained and 
experienced electrical engineers should be admitted. 


Anyway, if something is not done many country members, 


including myself, will resign their membership. 
| Provincial, 


The Distributing System. 


The views of Omega, as given in a short article on 
* The Distributing System " in your last issue, are so entirely 
at variance with my own as expressed in a paper appearing 
in the Journal, Vol. 83, part 169, and reproduced in the 
REVIEW, that I am induced to offer a few remarks by way of 
criticism. | 

In the first place, the article referred to recommends a 
distinct contravention of one of the most recently drafted 
regulations of the Board of Trade, which stipulates that the 
network be as far as possible divided into feeder networks 
which may only be interconnected by means of fuses. 

It has been my practice for some years to adopt the above 
method of interconnection with eminently satisfactory resulte, 
and I bave no hesitation in saying that in the evept of a 
serious short circuit, the value of the arrangement in limiting 


the area of interruption and minimising damage to cables . 


cannot be over-estimated. 
“Omega” objecta to fuses on the score of crystallisation, 


&c., but in a properly designed system the equalising 
function of the fuse should not be very onerous, and in the 
event of the fuse failing an inequality of pressure of only a 


few volts would reault. | 
The fuses can beexamined when the boxes are periodically 


inspected, as rightly advocated by Omega” although this 
inspection is hardly likely to prevent short circuits, which, in 
my experience, are generally produced by extraneous causes at 
any point of the network, the joint boxes being the most 
invalnerable. 

As regards the testing of the mains during working, this 
is an extremely simple matter whatever system of mains may 
be employed, but this, again, is no safeguard against shert- 
circuits, N 

The use of interconnecting fuses automatically assists 
very greatly in the localisation of a bad fault. In a 
correctly-sectioned network, where accurate key plans are 
kept, it is not infrequently possible to localise and eliminate 
a fault without consumers knowing of its existence. 

The **column of smoke” method appears to me to be a 
barbarous expedient, to say nothing of the widespread 


damage to cables such a practice must entail. 
I am hoping the article referred to will call forth remarks 


from others who, like myself, have had occasion to make 
the distributing system a special study. 
W. Е, Groves, 


Birmingham, June 13th, 1905. 
[The article in question was received and accepted by us 
before the new Regulations of the Board of Trade had bcen 


published.—Ebs. E. R.) | 


The Mobus. | 


May I direct your attention to the no doubt interesting 
but absurd letter appearing under the above heading in your 
issue of the 9th inst. | О 

“The good old London omnibus dribbles along the edge 
of the pavement "—says Mr. Raworth, and is, therefore, to 
be commended. Perhaps that style of progression may suit 


dríbblers, but the man of to-day is—or should be just as 
much in a hurry as the motor- bus. No acrobatic per- 
formance is necessary either to mount or to alight. Passengers - 


are picked up or set down in the uspal way. 


All the lines at present in full swing are not only earning 
more than the most sanguine promoter expected, but cannot 
get sufficient cars to meet the public demand. 

Both the statements on costs made by Mr. Raworth are 
erroneous. But they are rather beside the question. 

The suggestion that the motor-’bus should accommodate 
itself to the slow pace of the “travelling ark” is really too 
much. Let me direct Mr. Raworth’s attention to onr line, 
“The Vanguard." It does not matter what rate these buses 
are travelling at, he will always find them quick to stop at 
the usual signal—quicker than any horse bus. That 1s, of 
course, provided. he is Іаску enough to hail one not full up 
~—their usual condition. | 

At the same time, the motor-'bus i8 coaching people to 
wait st appointed stopping places—not because it passes 
would-be passengers, but it is usually only possible to get a 
seat when someone alights at the end of their fare. 

Anyway, I can assure Mr. Raworth that the proprietora 
are gatigfied—it scarcely matters if he is not. 

‘The reference to the elegant young man who drove the 
car on which Mr. Raworth travelled—what it was doing at 
Waterloo Station is another matter—is not only unkind, but 
a direct slander on Messrs, Tilling’s drivers. I presume it 
was p Tilling car. It is certainly not worthy of the writer, 
Cheap ridicule will gain no more for the petrol bus's 
opponents than it has for the gas ititerest in connection with 
electric light. | l 

I should very much have liked to have witnessed the 
remarkable performance to which Mr. Raworth refers. I 
mean the bus that slid 40 ft. with its wheels locked. Surely 
he was looking at an electric rail car. 

Let me make a suggestion. There is practically only one 
method by which electric propulsion can compete against 
petrol and steam-driven vehicles, That is to equip similar 
vehicles with electric motors fed from overhead wires with 
flexible trolley connections, Should Mr. Raworth devote his 
attention to that and endeavour to perfect such asystem, he 
would find it much more in his province. 

That he knows nothing at all about the petrol "bus is 
clearly shown by his suggestion that the driver's time and 
attention were absorbed by “his sparking plug and car- 
buretter." Tut-tut! 1-5 | 

Stuart A. Curzon. 


London, S. W., June 18th, 1905. 


THE DESIGN OF TRANSFORMERS. 


By A. PRESS. 


Іх designing transformers, if the avoidance of complicated 
calculation is sought, it will be necessary to start from an 
output equation. It will be observed if one has access to a 
range of designs that the rated kilo-volt-amperes bears in all 
cases a definite relation in practice to the gross volume of 
the iron laminationa measured simply by the breadth, width 
and depth of the core body. In this relation the projecting 
portions of the windings beyond the core plates are 
apparently neglected. Thus, if the dimensions of a trans- 
former are as indicated in fig. 1 on the next page, and w is 
the output in watts 
w wi 
м. 2 0% % 555 qi 

This proposed output formula has been obtained empiri- 
vally, and represents a rule,covering various designs from 
5 KW. to 1,000 kw. It applies to shell type ав well as to 
core type, and to single-phase as well as to polyphase. Fifty 
cycles is, however, premised. From equation (1) the value 
of № can be obtained provided the magnitudes of b and c аге. 
gettled upon, and the equation then takes the more con- 


venient form— 
'h — 
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All dimensions are in centimetres. The values of a, b and 
c are entirely arbitrary, but а relation can be found between 
them that shall make the losses a minimum for a given out- 
put, provided п and b, the magnetic density B, and the 
frequency are kept constant. If c alone is varied, increasing 
c first diminishes the copper logs because more flux is being 
used, but, of course, the iron loss will be continually 
increasing. In this manner, although the total losses are at 
first made smaller, there soon arrives в time when increasing 


c во increases the iron logs that even with а greatly reduced 
copper logs, the total losses are mucir larger than under former 
conditions. The copper loss can be represented absolutely, 
from geometrical considerations, &c., by J? Q = z y where 
х depends upon the magnetit density, кр, output, &c., 
and y is a factor simply depending on a, b and c. The shell 
type is throughout postulated. The value of y is given by— 
= (a) + 17d Le +k (с 
à S (8) 
and 2 is given by— 
х 9 3 
= 81x xw 0 
|. ea(a4*b—1) B. 1. % / (1 — a)? 
Here i = iron factor (about 9). 
J = frequency. | 
v = ventilating factor. For unventilated cores 
where the spacing is 0 per cent. the factor 
v would be unity. | 
ф = copper factor expressing ratio of net copper 
croge-seotion to total available winding cross- 
: section. Its value is about *8. 
The specific resistance of copper per om.“ has been taken 
as 2 x 10-9? ohms, In this manner, furthermore, the iron 
loss in watts can be expressed analytically by— | 
Iron loss = 8:9 x 107!! x 717 Bl ¢ 453 (1 — a) 
(2:48 a + 2 b — 43] iv. .. (5) 
In this expression, for which will be substituted 1 = «u v, 


since the investigation will be conducted for £ = 0, the 


2 


value of v in the iron loss will be taken as c. Thus— 
a (c ＋ к | 
= c and u = "COE, 6) 


If we agree to have the iron loss m times as great as the 
copper loss, operating upon equations (6) with 75 = 0, the 
following equation results 

2 — m I. 
p C=) (157 b — ‘57 (1 — %. (7) 

This is the condition for c that minimum iron and copper 
losses may occur. Evidently equation (7) is only applicable 
when the value of m is taken between the values 1 and 2. 
A good value is 1*5, and then— я 

c= 1°57 b = 57 (1 — a). ҮҮ (8) 

Keeping everything constant exoept the value of the 
frequency, the copper loss in the transformer windings will 
vary inversely as the square of the frequency. This con- 
clusion is easily arrived at from the equation for voltage in 
terms of flux, frequency and turns. On the other hand, by 
equation (5) it is easily seen that the iron loss varies as the 
frequency to the 1:27th power. Thus investigating for 
minimum iron and copper loss 


d, (е Q gm) = 0 


gives i 
Iron loss = 1:57 x copper loss... (9) 


Thus m should be in the neighbourhood of 1°57. If the 
differentiation had been conducted toward determining the 
best value of 5, the value of m resulting would have been 
1:21. This latter value inserted in equation (7) gives 
rather larger values for c than is usually the case in practice. 
Too long cores would mean greater heating internally, due 
to the copper logs. The result would show itself in a possible 
“ageing” of the iron, and for this reason the value of m 

been suggested as 1:5. | 
A graphic view is given of equation (8) in fig. 2. The 
values of c are plotted perpendicularly for values of a hori- 
zontally, the different curves expressing the relation for 
different os. | 


It is thus seen that practically deciding on 5 implies а 


given value for c irrespective of a. A mean valne of a in 
shell type transformers is *6. Thus with a given b and, 
therefore, c, the value of л follows from the output equation 
(2). "There is then left to determine the value of в. This 
is done by equating the analytical valne for the iron loss to 
т times the copper loss. It will be seen that in the two 
equations for the losses the only unknown is в, and its value 
can be quite easily evaluated by means of the slide rule. 
Knowing thus the iron and copper losses the efficiency is 
known, but as a check for the proper assumptions for the 
values of a and b the current density in the copper should 
be investigated.  Analytically it is given by the following 


Current density — (o = 


4:55 x 107 x w | 
9 . 1 . B. f. hac (1 — a) (a + bt)’ 
The usual current densities obtaining are 100 amperes per 


square centimetre for transformers with unaided ventilation, 
and about 150 am for those with forced. 


(10) 


A WORKMAN’S INVENTION. 


[Ву Ova Leaat ComTAIBUTOR.] 


CERTAIN letters which have recently appeared in the columns 
of the Review have led us to think that, in spite of the 
fact that we have previously dealt with the question as to 
how far an employer is entitled to claim the benefit of his 
workman's inventions, there is considerable doubt upon the 
question. 

It would be difficult, in the compass of a short article, to 
propound and answer all the questions which may arise in 
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connection with the right of a master to claim the benefit of 


his workman's inventive genius. While working at his 
lathe, in the foundry, or in the laboratory, numerous little 


contrivances may suggest themselves to the mind of the 
skilful workman. He may be employed to carry out a 
certain process, and in the course of his manipulations he 
may discover а short cut to the final result, which short cut 
may be made the subject of a very valuable patent. Is he 
bound to disclose and band over his invention to his 
employer, or may he take out a patent in his own name, 
although his invention was the direct result of his employ- 
ment in his employer's time and with his employer's 
materials ? | 

To begin with, setting aside for the moment the problems 
which arise upon the ordinary relationship of master and 
servant, it may be regarded as settled law that where an 
inventor employs others to work ont the details of his inven- 
tion, the modifications, &c., which they may suggest are the 
property of the employer. In a case which was heard some 
years ago, this principle was applied to the refusal of & 
patent to the employé on the opposition of his employer. 

It will be conceded that the principle is the embodiment 
of common sense. If а man is seized with an idea, but has 


not the mechanical skill to carry it ont, he must necessarily — 


employ others to assist him. If he were to sacrifice the 
prospect of being able to obtain a monopoly by calling in 
ferons to assist him, it is difficult to see how any man who 

ad no mechanical skill, could ever hope to perfect an 
invention. But suppose that, while so employed, the work- 
man were to leave his master's gervice and were to apply for 
a patent for the invention in question in his own name. In 
such a case, if it could be shown that the workman was acting 
honestly, the Court would probably make a grant of the 
patent to hold the same in trust for the benefit of the work- 
man and his employer. 

The ordinary contract of employment does not, bowever, 
per se entitle a master to the benefit of inventions worked 
out and patented by his servant, although it may be proved 
(1) that the invention is one which is connected with the 
employer's business; (2) that it has been worked out in the 
employer's time and with the employer's materials; and (8) 
that the servant, has allowed the employer to use 16 during the 
term. Let us considera few of the cases which throw light 
upon the question whether the employer becomes entitled by 
implication to the inventions of his workman. In Allen v. 
Raweon (1845) 1 О.В, 551, Tindal, O.T., thus exprerses 
himself :— 

** It would be difficult to define how far the suggestions of 
а workman employed in the construction of a machine are to 
be considered as distinct inventions by him, so as to render 
void а patent incorporating them when taken out by his 
employer. Each case must depend upon its own merits. 
But when we sce that the principle and object of the inven- 
tion are complete without it, I think it is too much that а 
suggestion of a workman employed in the course of experi- 
ments of something calculated more easily to carry into 
effect the conceptions of the inventor should render the whole 
patent void." 

When a servant filed a provisional specification for an 
invention, after which the master filed a provisional speci- 
fication for a similar invention, and subsequently filed a 
complete specification and obtained letters patent, it was 
held that the great seal might be affixed to the letters patent 


for the servant’s invention, and that the letters patent 


might bear the date of his provisional specification. (Exp. 
Scott & Young, L.R., 6, Ch. 274.) But an employer is 
not entitled to the inventions of his servants, but is only 
entitled to embody improvements made or suggested by 
them when employed to perfect and carry out an invention. 
If he adopts suggestions which are essential to his invention, 
and which come within the principle and object of that 
invention, then he is no longer the “ true ” inventor. 

In Bloxham v. Elsee, 1 C. & P. 558, an engineer employed 
by the patentee gave professional assistance, and suggested 
several mechanical parts of the machine which formed the 
subject of the patent, but the main invention was exclu- 
sively that of the patentee, who was held to be the true 
inventor. In Tennant's case (1 W.P.O. 125 n), however, 
a patent for a bleaching preparation was declared to be in- 
Valid because the patentee had been assisted by a chemist, 


who had enabled him to arrive at a main portion of the 
invention. It seemed that the chemist had pointed out to 
the patentee that the end desired would be attained if the 
lime water in the bleaching liquor were constantly agitated, 
and this turned out to be so. 

In another case it appeared that the patentee had been 
told of a particnlar roller, part of the machinery, by one 
Kay, and perceiving the value of the invention, he took 
Kay into his service for two years, employed him in making 
models, and subsequently applied for and obtained a patent 
for the invention of his own. Ір the same way he obtained 
and adopted a peculiar form of crank, which was invented 
by another man. At the trial he was declared not to have 
been the true and first inventor. 

Lastly, in a case which was decided in 1828, it was 
decided that if the invention is wholly or in part the work 
of a servant, the master cannot get a patent alone, if at all. 
When а man obtains information to the effect that a work- 
man has knowledge of a particular invention, he cannot by 
merely taking that workman into his service annex that 
invention во as to become * the first and true inventor." 

The rights of ап employer, who occupies а position much 
higher than that of а mere workman, must apparently be 
ascertained in accordance with the foregoing principles— 
that is to say, where the agreement is silent, the rights of thé 


‘parties must be ascertained by reference to all the facts of 


the case. In a case which was heard in the Chancery 
Division in 1902, an action was brought by an engineering 
company, who claimed a declaration that certain patents : 
taken ont by an ex-manager were the property of the 
company, and that the patentee was merely entitled to hold 
the same in trast on behalf of the company. It appeared 
that the company had for many years been manufacturers 
and importers of a particular machine, in connection with 
which they were the holders of certain patents. The defen- 
dant, who had held a position as their manager in England 
for a number of years, was well versed in the business of the 
company, but there was nothing in his agreement with them 
to show that he was bound to hand over all his inventions to 
them, nor was there anything to show that the company was 
entitled to the benefit of every invention which he or any of 
its employés might acquire. Mr. Justice Byrne, in giving 
judgement, said: “I recognise, and quite appreciate, the 
principle of those cases, which have established that the mere 
existence of a cuntract of service does not, per se, disqualify 
a servant from taking out a patent for an invention made 
by him during his term of service, even though the invention 
may relate to subject matter germane to, and useful for, 
his employers in their business, and even though the 
servant may have made use of his employer's time and 
servants and materials in bringing his invention to com- 
pletion, and may have allowed his employers to use the 
invention while in their employment ; but, on the other 
hand, without repeating what has been so fully and admirably 
expressed by the Court of Appeal in Lamb v. Evans and 
Robb v. Green, it is clear that all the circumstances must be 
considered in each case. I consider that . . . it is im- 
possible to say in the present case that the defendant has 
established the right he claims, having regard to the 
obligation arising from his contract of service, and I am of 
opinion that his case is inconsistent with an obeervance of 
that good faith which ought properly to be inferred or 
implied ав an obligation from his contract." 


COMPARATIVE TESTS OF STEAM AND 
ELECTRIC LOCOMOTIVES. | 


In the Scientific American of May 20th, 1905, коте interest- 
ing data are given in connection with a series of comparative 


teats carried out at the end of last April on the most powerful 


express steam locomotive owned by the New York Central 
Railroad Co., and a new electric locomotive which is intended 
for the electrified portion of their lines. The steam 
locomotive has cylinders 22 in. x 26 in., the total weight 
being given as 342,000 lb., or approximately 1524 English 
tons. The electric locomotive is considerably lighter, the 
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approximate weight being 200,500 lb., or approximately 894 
tons. Each locomotive was coupled to an eight-car train, 
the cars being loaded up so as to make the total weights of 
the trains practically equal, namely, 513 tons. The electric 
train, therefore, exclusive of locomotive, was 63 tons heavier 
than the train drawn by the steam locomotive. 

The experimental track is six miles in length, and the 
working conductor consists of a top-contact 70-Ib. steel rail, 
reinforced with copper. Current was supplied from the 
General Electric Co.'s plant at Schenectady, the energy being 
transmitted at 11,000 volts and transformed down to 700 
volts at the sub-stations, the live rail voltage being about 
475. The tests show the importance of maintaining the 
pressure as near as possible to the normal, as, owing to the 
excessive drop during acceleration, the electric train was 
severely handicapped. | ; 

Thus, in the first run, both trains starting together, the 
steam locomotive accelerated faster than the electric loco- 
motive, owing to an abnormal drop in the voltage from 700 
at the sub-station to about 325 on the rail. At 8,000 ft. 
from the starting point, however, the electric locomotive 
acquired the same speed as the steam locomotive, and 
accelerated more rapidly from that point, passing the steam 


locomotive at a distance of two miles from the starting . 


point, and finishing up two train lengths ahead. 

The maximum speeds attained were 50 miles an hour for 
the steam locomotive, and 57 miles an hour for the electric. 

In a subsequent test under the same conditions the rela- 
tive speeds were 53°6 and 60 miles per hour respectively. 
In order to compare the results under conditions approaching 
more nearly to those which ought to occur in practice, 
another test was made with a 6-car train, the approximate 
total weights being about 410 tons, and the trains starting at 
a point nearer to the sub-station so as to ensure a higher 
voltage. Under these conditions the electric locomotive, 
from the first turn of the wheels, accelerated faster than the 
steam locomotive, and at 1,500 ft. from the starting point 
the electric train led by a full train length. What is called 
the revenue-bearing load behind the locomotive is given in 
this test as 256 tons for the steam and 807°25 for the electric, 
a difference of 51°25 in favour of the latter. The time 
required to reach a speed of 50 miles per hour was for the 
steam train 203 seconds and for the electric 127, the average 
acceleration up to 50 m.p.h. being respectively 0:245 and 
0°394 mile per hour per second. The latter figure cor- 
responds to an acceleration of 0°577 ft. per second per 
second. 

In order to test the maximum speed, the electric loco- 
motive was run light and attained the maximum of 80:2 
miles an hour, and it is believed that it could have reached 
90 miles per hour had it not'been necessary to shut off cur- 
rent on the curves, 

On May ist a maximum speed of 85 m.p.h., with a 
limitation of 78 m.p.h. on the 2 degree 17-minute curve, 
was reached. | 


ADVICE TO YOUNG ENGINEERS. 


Іт is the last luxury of the successful man to tender benevolent 
advice to the struggling aspirant beneath him. Sometimes it is in 
essence a kick at the ladder which raised him, but in any case it 
must be uncommonly good counsel to escape the carpings of the 
juniors, who always prefer “bread and circuses” to philosophic 
disquisitions. Electrical engineers, however, are remarkably well 
off for fatherly counsel. The recent advice of Mr. Swinburne 
to the students of the Institution of Electrical Engineers will 
be within the recollection of our readers, and now wisdom comes 
from over the water. In the Wisconsin Engincer for the present 
month a good article by Mr. C. H. Williams bears a most remark- 
able resemblance to the friendly counsel of Mr. Swinburne. Con- 
siderations of space forbid us to print the paper in full, but we 
may extract therefrom two anecdotes and some aphorisms. The 
first story illustrates the value of reciprocity in the exchange of 
practical and theoretical knowledge by students and workmen :— 

“The local electric plant took on a recent graduate who had 
carried on considerable practical work along the line of analysing 
flue gases which escape from the stacks of boilers. 

" His first work with the company was along this line, with the 
hope that the operation of the station boilers would be improved 
and their efficiency increased. To best obtain these results, he 
made a study first of the men who were at that time handling the 


work. He became perfectly familiar with the methods of which 
they were making use, then brought them to a thorough under- 
standing of what takes place within the furnaces when the fael 
burns. After this had been accomplished (which took about three 
weeks), he introduced an Orsat apparatus, and after explaining its 
working to the men, he had them use it, and they analysed the gas. 
The tests they made at first, of course, were crude, but they made 
them all themselves, and they saw the results improve. By this 
time the men were thoroughly alive to the interest of the matter, 
and instead of considering themselves simply tools to carry out tha 


. work of someone else, they were engineers doing scientific and 


practical engineering work themselves. 

"A keen rivalry was established among the operators; they 
were working for resulta and obtained them, because they knew how 
to obtain them. The results were, that for the year following this 
work the fuel costs decreased 6'8 per cent. on 7,500 tons of coal in 
a year, with coal at that time costing practically $4.00 a ton; this 
result to the employing company. 

" The result to the man was that the company found that they 
needed just such another man for another place, and а better 
position elsewhere was found, and he was given it." 

The second anecdote shows the importance of a commercial 
training and broad views to а manager:— 

‘‘A manager in a central station gas plant found it necessary to 
bring about a reduction in the net cost of the gas made at his 
plant, due to the rapidly changing commercial conditions in the 
district in which his plant h^ pisi i Re for contínued strikes and 
consequent limited supply of had materially raised the price of 
the raw material. 

* Every effort was made by him along the lines in which he had 
received his training (he having worked his way by persistent efforts 
up through the manufacturing end of the business to the position of 
manager) to meet the increased cost of materials by a decreased cost 
of manufacture, but this appeared to him impossible to do. | 

t The inevitable result obtained, and he was transferred to another 
field, where a specialist was needed in the manufacturing end alone, 

and in filling his position а msn was selected who had been trained 
in а commercial way first, and later in engineering work. 

„Viewing the matter in a broad sense, the successor saw that there 
was small chance of cutting the costs of manufacture, but, neverthe- 
к he at once saw possibilities which, were sufficient for the case in 

and, 

“The plant referred to was a coal gas plant, and, although the 
sales of gas were large, they had never cultivated a market for their 
coke, me is the by-product obtained after distilling the gas from 
the coa 

“ Statistics showed the manager that towns of the same size, and 
located under like conditions, offered & ready market for more coke 
than the plant produced, whereas for years the receipts from this 
source had been practically neni The condition of the fuel 
market was such (due to labour troubles) that people were only too 
anxious to obtain a satisfactory substitute for coal, and before three 
months had passed, a demand had been established, the coke sold at 
the price of coal, receipts credited to the manufacturing costa, and 
the business again placed on a satisfactory basis.” 

The moral of the above stories is deduced in such fringent 
эр, ым that the salt would lose ite savour if any other words were 
used :— 

"If you look round the electrical industry, or round the 
industries generally, who are at the top? Always the business 
man. The men at the head of large industries generally know 
very little science. А man may run a large electrical industry with 
the most vague ideas as to the true relation of the electrostatic and 
electromagnetic systems of units; in fact, he may think power, 
force and energy are very much the same kind of thing, if looked 
at in a broad, common-sense way without any scientific prejudice. 

"If he wants good technologists he employs them. If he wants 
practical men who can take commercial responsibility he pays good 
salaries; but if he wants men full of book knowledge he pays low 
salaries; but he does not generally want them. 

We see, then, that the business man is the master, the engineer 
is his good slave, and theraw scientist is not good enough even to be 
the slave of the engineer; he has no market value atall. The raw 
scientist will remain at the bottom of the tree until he gets rid 
of the professional cant which pretends that raw science is pure, 
or nobler and superior to science as a whole; and the engineer will 
remain in the middle position as long as he takes the middle view, 
and considers engineering as something superior to money con- 
siderations, and as long as he looks down on business and commercial 
methods." 

These statements are, unfortunately, irue. Everything in 
engineering can be ultimately reduced to pounds, shillings and 
pence; and it is the man who can solve problems to these terms who 
is able to extract the largest moiety therefrom for himself. But we 
would raise а larger question. Is not the very abundance of such 
good advice rather an abnormal symptom? Does it not point to 
the fact that either the conditions of employment in electrical 
engineering are becoming day by day more onerous, or else that our 
juniors enter the ranks with exaggerated ideas of their powers of 
progression ? We are inclined to think that such counsel is the out- 
come of a spirit of restlessness among subordinates due to agenerally 
unsatisfied state of mind, and we think that only rigid adherence to 
common sense will prevent the majority of us from passing the 
bulk of our days in discontent. Times have cbanged since the 
early days. There was then, во to speak, a vacuum in the industrial 


market, whose demand absorbed engineers and placed them in good 


positions as quickly as they entered the electrical zone. Now there 
isa plenum, and good positions are gained only by hard self-pushing 
or the external pressure known as “ influence." 

The days of quick changes are, perhaps fortunately, past. The 
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best course at present for a young engineer appears to be to attach 
himself to а good firm and identify its interests with his own, 
trusting that with the development of that firm's business his share 
in the general success will be recognised, and that he will be 
gradually carried forward to more responsibility as vacancies occur. 
We would recommend to all whom it may concern the creed of a 
very successful engineer in a good position, who once defined his 
ideas to us as follows: 

“ Proposition 1.—I am here. 

„Proposition 2.— When I leave, the flag will be half- mast. 

Proposition 3.—All the rest of you cin go to your propor 
destinations." 


BUSINESS NOTES. 


Albion Patent Boiler Feeder.—This apparatus is & 
combination of two jet instruments, connected in series with a three- 
way operating valve intended to control the supply of steam to the 
other two component parte. In the accompanying cross section, г, 
representa the lifter portion, connected hy the pipe w to the water 
inlet of the forcer, which is represented by F. The steam-operating 
valve v is so constructed that it will not admit steam to the forcer 
cones until the valve is opened full, whilst steam is allowed to pass 
through the pipe P to the lifter immediately the valve is being 
raised off its seating. As both the opsning full of the valveand the 
raising of the water to the forcer by means of the lifter are only a 
matter of a few moments, the steam from the forcer steam cone and 
the water from the lifter will arrive at x nearly eimultaneously. 
The action is positive, as the water is forced up from the feed tank 
or well by the motive power of steam ; it is delivered to the forcer 
at a fairly high temperature, and is further heated whilst passing 
through the forcer. The feed enters the delivery pipe through the 
back-pressure valve в at a temperature varying, according to 
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circumstances, up to 300° Е. To allow the water to pass the open 
gap G in the combining cone T of the forcer, some means had to be 
devised to keep the pressure surrounding the jet at this point 
always in excess of that pressure which corresponds to the tem- 
perature of the passing water. The pressure set up by the jets of 
the apparatus was utilised for this purpose. Valveo is firmly held 
upon its seating through this pressure acting by way of the by-pass 
© upon the top of it, and thus closes the relief passage » leading to 
the atmosphere. The apparatus is perfectly self-regulating for 
varying boiler pressures. A regulator B is provided to regulate the 
amount of feed delivered to the boiler by increasing or decreasing 
the water area at will. In general, this boiler feeder takes hotter 
water than others under the same working conditions, and starts 
instantaneously, even if the water-pipe and the feed-water are hot; 
it will lift and force the water to boiler out of a well 50 or even 
100 ft. deep. The apparatus is made only by the inventors, the 
ALBION EN nm Rd Co., Lro., Manchester. 


The *Ratqua" Rail Anchors.— These rail anchors, 
for which patents are pending, will readily commend themselves to 
engineers and contractors engaged apon tramway or similar works 
where girder rails are to be used. th anchors are cheap, simple 
and efficient as a means of anchoring down the rails. The Ratqua 


Тнв "RarQuA" No. 1 RAIL ANCHOR. 


No. 1" anchor consists of a foundation plate in the form of s H iron, 
the top flauge of which at one end is turned up and over to make a 
forked grip on the bottom flange of the girder rail, the other end 
being slotted to take the fork of the locking plate." The latter 
isa plate formed so as to fit the outside of the girder rail, and 
when “ locked " into the slot of the H iron, is bolted with a single 
bolt to the web of the rail. The tighter this locking plate is 
bolted up, the tighter the grip of the anchor on the rail. The 
“‘Ratqua No. 2" anchor consists of a foundation plate in the form 
of an H iron, the top flange of which is slotted at both ends. It 
carries two locking plates," one on either side of the rail, both of 
which are bolted up to the rail web by a single bolt. This type of 
anchor is sometimes favoured owing to the extra stiffness it gives to 


Tos RATOUA“ No. 2 RaIL ANCHOR. 


the rail web. The great advantage of both types is that a rail can be 
taken out and replaced by simply removing the “locking plates,” 
which operation in no way disturbe or shakes the H iron plate in 
the concrete foundation. The anchors, shown above, are for 
use as intermediate anchors in tramway tracks where sole-plates are 
used at joints, and where welded joints are adopted, and are not 
put forward as rail-joint anchors. The No. 2 anchor is especially 
recommended for use on an existing track which has been laid 
without anchors and is showing signs of “ pumping”; it is, in fact, 
the only anchor that can be put in a track whilst car traffic is 
continued, and give absolute satisfaction. Messrs. Новвт, NELSON 
amp Co., of Motherwell, who are the sole manufacturers for the 
*Rarova” Raw ANOHORS, of 4, Victoria Terrace, Edinburgh, have 
provided special plant for the making of these auchors and 
“locking plates,” and can supply large quantities on very short 
notice. 


Imports of Foreign Electrical Machinery.—A slight 


easing off in the importation of foreign electrical machinery into 
this country occurred during May last, the value—£29,477 — being 
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the smallest monthly total so far recorded, and-comparing with 
£51,064 in April last, and £35,887 in May, 1904. For the first five 
months of the year the imports have attained a total of only 
£207,089, as contrasted with £214,811 in the corresponding period 
of last year, and £260,505 in the first five months of 1903. 


The Stellite A.P. Fan.—The Stellite A.P. fan, which is 
here illustrated, is equally suitable for use on the table, wall, 
orceiling. It has been specially designed to meet Admiralty 
requirements, and is guaranteed mechanically and electrically 
sound. The frame is fitted with a gimbal ring, while the joints 
have brass fittings and phosphor bronze bearings. The gimbal 
arrangement permits the fan to be turned about, so that a current 
of air may be sent in any required direction. A three-speed 


Тиш BSTELLITE А.Р. Fan. 


starticg switch is fitted in the pedestal, with a spring catch position 
for each speed, and the startiog lever is thoroughly insulated; а 
substantial brass guard is fitted, and self-regulating carbon bros^hes 
and self-oiling bearings are also amorg the details of these little 
fans. The ELEOTRIO AND ORDNANOCB ACCESSORIES Co, Lrp, of 
Btellite Works, Birmiogham, who are placing this fan on the 
market at an exceedingly low price, have numerous agencies through- 
out Great Britain, also in South Africa, Indis, Ohina, South 
America, &c. 


The “Royal Ediswan Radio-Lite“ Lamp.— TRE 
Epson & Swan Unirep Югествіс Licut Oo., Lep., of Ediswan 
Buildings, Cheapside, E.C., have introduced the “ Royal Ediswan 
Radio-Lite lamp, as here illustrated, in order to meet the growing 
demand for a special form of spherical-shaped electric lamp. It is 
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manufactured in two sizes, for any voltage from 100 to 250. The 
bulb diameters are 4 and b in., giving a downward reflection of 
40-50 and 80-90 O. . respectively. The lamp gives a beautiful soft, 
bright light, specially suitable for shop lighting, corridors, insti- 
tations, house lighting, &. It is claimed to be the best of its 
kind on the market, and we understand that great difficulty has 
been experienced in meeting the numerous orders in hand for it. 


Installation Contracts.—Messrs. W. P. THEERMANN 
AND Oo., of Manchester, have recently booked the following 
contracts :— 


For the Broadstone Spinning Co., Ltd., Stockport.—A 100-xw. coupled plant 
and 1,850 lights. 

For the Royal and Grand Theatre Co., Bolton.—T wo 75-н.р. gas engines with 
gas producers, dynamos and accumulators, and 1,600 lights. 
E us Theatre Royal Co. Ltd., Darlington.—A gas engine and dynamo and 

ignis. ў 

For the Goyt Spinning Со., Ltd., Marple.—A steam engine, three dynamos, 
and 1, 400 lights. 

For the Monton Spinning Co., Ltd., Eocles.— Three dynamos and steam 
engine, and 1,050 lights. 

or the Togo Spinning Co., Ltd., Patricroft.—Three dynamos, steam engine, 

and 1,400 lights. 

For the Byrom Dyeing Co., Ltd., Bacup.—Dynamos and 220 lights. 


The following contracts have recently been completed by Mr. 
RarrRH Nance, of Cardiff :— 


Mountain Ash Market Hall and Pavilion; Mountain Ash, Glam.--Complete 
electric light installation, consisting of 18-B.H.P. “ Cundall ” oil engine, General 
Electrio .8 dynamo, driven direct from the oil engine, which has been 
specially built with extra heavy fiy-wheels, Johnson & Phillips arc lamps and 
incandescent menting: 

Anchor House Residence and Drapery Establishment, Ebbw Vale.—Complete 
installation, consisting of 10-в.н.р. “ Cundall " oi] engine, Webster” d о, 
" Ediswan " switchboard, “ A. B. P.“ storage battery, and about 100 incandeacent 


lamps. 
TIdenham House, Tidenham,. 5 electrio light installation, 
consisting of 10-B. M. 7. Cundall " oil engine, Webster" dynamo, Ediswan " 


. switchboard, ‘‘ A.B.P." storage battery, and about 100 incandescent lampe in 


residence, stables and outhouses, laun : 

Barry Urban Distriot Council, “lam. Supplying and laying about 700 yards 
of armoured cable from destructor to technical schools, and supplying and 
fixing “ Webster motors at technical school to drive fitting shop machinery. 
_Dan-y-Bryn and Frondeg, Radyr, near Cardiff.—Complete installation, ооп: 
sisting of 20-в.н.р. ''Cundall" gas engine and patent suction gas producer 
(worked at а cost of 2d. per hour at full load), Webster” generator, Wednesbury 
white marble switchboard, A. B. P.“ battery (110 oells), underground mains 
раду Brem is wired and fitted with 150 incandescent lights, and Frondeg i‘ 
i "n 90 lights, and about 50 lights in cottages, conservatories, outs 
ouses, &0, 


Switchgear Contracts.—Mkssnas. BERRY, SKINNER 
AND Co. have recently secured the following contracts for Barry's 
patent ironclad switchgear:—London Bilectric Supply Oo., Ltd, 
50 sets; Maidstone Corporation, 100 sets; Govan Oorporation, 
12 months’ supply; Swindon U.D.O., 12 months’ supply ; Norwich 
Corporation, 100 sets; Birmingham Corporation, 144 sets. 


The “Typhoon” Table Fan.—The “Typhoon” fans 
form one of the many varieties of electrical apparatus turned out 
by Messrs. VERITSS, Lro., of Aston, Birmingham. These fars, 
following the prevailing fashion, can be adapted at will for table, 
wall, or ceiling use, being provided with a patent knuckle joint for 
tilting, and а swivelling joi-t, thu: allowing the fan to be set to 
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Тнв “TypHOoN” Tassie Fan. 


blow in any desired direction. The motor is of the w.ll-kaown 
" Aston” type, and a three-speed regulator is arranged ia the 
base of the fan. The base is substantially made—three 
spreading feet being provided, and, as a whole, the motor and base 
are finished in black and gold enamel, the blades being bronsed. 
The firm build many varieties of fans for domestio and trade pur- 
poses, which are adapted as desired for either direct or alternating 
current circuits. 


Natal.—The value of the electrical fittings imported into 
Natal during the three months ending with last is officially 
returned at £9,000, as compared with only £8,000 in the correspond: 
ing quarter of 1904. oe 
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Stoker Contracts, — The following contracts have 
recently been booked by Messrs. EpwARD Bexnis & Oo., LTD., of 


Little Halton, Bolton :— 

Blackpool Corporation, two Bennis patent stokers and self-cleaning com- 
pressed air furnaces for Lancashire boiler, and automatic steam regulator. 

Burton-on-Trent Corporation, four Bennis patent machine stokers and new 
patent self-cleaning compressed air furnaces. 

Northampton, for the Northampton Electric Light and Power Co., complete 
воа! ash elevating and oonveying plant, coal bunkers, &о. (£862). 

Hammersmith Borough Council, Electricity Department, complete coal and 
ash elevator conveyor plant (£747). 

Portsmouth Dockyard Power Station, 90 Bennis stokers and furnaces shafting 
gear, &c. (through Messis. Edwin Danks & Co. (Oldbury), Ltd. 


For 8a81e.—On June 28rd, Messrs. P. HUDDLESTON 
AND Co. will sell by auction at Hammersmith a quantity of elec- 
trical apparatus. On 28th inst. the same firm will offer a complete 


electrical installation at High Barnet. Particulars of both sales 


appear among our advertisements to-day. 


Large Increases in Imports and Exports.—Com- 
parison of last month’s Board of Trade trade returns with those of 
the correspending period is complicated by the fact that May, 1904, 
contained an extra Sunday, and was also affected by the Whit 
holidays. Nevertheless, as they stand, the figures are very satis- 
factory, the imports, including bullion, showing an increase of 
£2,326,000 over last year, and of £5,610,000 over Мау, 1903. The 
exports are £3,500,000 ahead of last year, and £4,780,000 higher 
than 1903. For the five months, the returns are still better, 
especially as compared with two years ago, imports being £17,560,000 
higher, and exports £18,406,000 higher.— Pall Mall Gazette. 


Electrician's Screwdriver,—Mr. W. MARSHALL, of 
72, Oxford Street, Manchester, has sent usa sample of his newly- 
designed screwdriver for the use of electrician instrument makers 
and others. It is somewhat similar to the tool used by watch- 
makers, but of a much stronger pattern. The revolving head is a 
useful feature, as, by placing the point of the index finger in the 
hollowed part of the loose head, and the blade of the screwdriver in 


BgoTIon oy W. O. A.“ SCREWDRIVER. 


the alot of a screw, it may be twirled rapidly between the thumb 
and second finger by means of the knurled boss in the centre. 
Should the screw be too tight a fit for this, the instrament may be 
held with the loose head pressed against the inside of the knuckle 
of the first finger, and the screwdriver turned by the finger and 
thumb as before, the extra purchase making it easy to prevent it 
from slipping out of the slot of the screw, The illustration is a full 
size section; the design is registered. It is known as the W. O. A.“ 
screwdriver, these letters being the initials of the designer, who is 
an electrical man. The whole article is British made. 


Book Notices.—Manvale dell’ Ingegnere Elettricista, 
Attilio Marro. Milan: Ulrico Hoepli. 1905. Price L. 7.50. 
t is an unfortunate fact that the British engineers who are 
acquainted with the Italian language are in а very small minority. 
This is the more to be regretted in view of the excellent articles 
and treatises on engineering matters now published in that language, 


and of the admirable works which have been carried out by Italian 


engineers. Moreover, to those who retain a smattering of Latin 
from their schooldays, and are familiar with French, the language 
of Italy is remarkably easy to master sufficiently for practical pur- 
poses. In this pocket-book, one of the 800 “Manuali Hoepli "—a 
series of scientifis, technical and educational works comprising a 
library in itself—the reader has a handy reference book of nearly 
700 pages, covering all branches of electro-technology in brief. 
There are numerous articles on the theory and practice of electrical 
engineerirg, diagrams and tables galore, and a fairly complete index. 
The book opens in the rational way, likean ordinary volume, is well 
printed and strongly bound, and is sure to meet with a favourable 


reception. 

Electricity ; Its Place and Power in the Universe. By " Eureka." 
Glasgow: W. Hodge & Оо. 1904. Price 18. net. In this pamphlet 
the author sets himself (or herself) to justify the single theory of 
electricity and magnetism." Incidentally, he attempts to demon- 
strate that gravitation is electrical. The internal heat of the earth 
is ascribed to the inflow of electricity. Seeing that the author 
confuses force with energy, saying that “energy is expressed by what 
we call weight," and speaks of an electrical current as “a flow of 
ether into the body which has been rendered vacuous,” it is hardly 
Necessary to discuss his theories seriously. His criticisms of the 
work of such men as Faraday on terrestrial magnetism are amusing, 
seeing that he believes that the magnetic needle sets itself in the 
direction of the lines of electric flow. But we must not waste 
further space on this egregious ' Eureka," who has found merely a 
mare’s nest. 

The Fan. By C. Н. Innes, М.А. Manchester: The Technical 
Publishing Co. 1904. The author, dissatisfied with the cur- 
rent theory of the fan, applies to the latter the theory of the 
centrifugal pump, giving as his justification for this proceeding the 
fact that the pressure employed is never such as to materially com- 
press the air discharged, which may therefore be treated as if it 
were an incompressible fluid. Attention is called to the defects of 


the anemometer, which, as well as the Pitot tube, tends to give an 
exaggerated value for the quantity of air discharged. We can well 
believe this, having regard to the incredible claims which have at 
times been put forward for the delivery of fans. Tbe author, after 
discussing the theory of centrifugal or radial-flow fans, goes on to 
deal with the design of these, followed by that of mixed-flow fans, 
and gives a very Jarge number of experimental results, accompanied 
by drawings, which occupy, with descriptions of various makes of 
fan, five chapters. It is then shown that the results obtained agree 
remarkably well with the calculations based upon the author's 
theory. A chapter follows on high-pressure fans, after which the- 
theory and design of propeller or ventilating (axial-flow) fans are 
dealt with. In this case also much spaco is devoted to experi- 
mental results. The treatment of the whole subject is very com- 
prehensive and detailed, and the work must prove of great value to 


designers and users of fans. 

Modern Iron Foundry Practice. Part II. By G. R. Bale. Man- 
chester: Technical Publishing Oo., 1905. Price 3s. 6d net. 

Part I. of this work was noticed in the ExecrricaL Review in 
October, 1902. The present section deals with machine moulding, 
cleaning castings, shrinkage and distortion, tests of cast-iron and 
foundry accounts. The author is well acquainted with his subject, and 
describes a large number of machines used for various purposes, 
giving also full details of the mode of handling them. After 
describing eand-blast apparatus for cleaning castings, the author 
discusses the causes of bad castings, and points out features to be 
avoided and precautions to be taken to prevent their occurrence. 
Dealing with tests, the author shows the effect of chemical con- 
stitution on physical properties and gives details of the d 
methods of testing cast-iron. The book will be of value to those 
who are in charge of iron foundries, or of work in connection with 
cast-iron. 

Practical Mathematics, 


By A. Consterdine and A. Barnes. 
London: John Murray. 1905. Price 2s. 6d. This is a work for 
beginners and elementary students, and is designed to inculcate 
into them a working knowledge of the subject in connection with 
actual measurements (made by them). Geometry, as well as 
arithmetic and algebra, is dealt with, and abundant practical 
examples are provided. Rules not in general use are excluded, 
There can be no question as to the thoroughly practical nature of 
the instruction; accuracy of measurement is taught, rough sketches 
are freely used, and the use of approximations is explained, in the first 
chapter. Even the truth of the straight-edge is checked. The 
value of ят is determined by measurement. Further on, squares, 
levels and plumb rules are requisitioned, and squared paper. The 
student has to sketch his desk, and calculate the area of its surface. 
Graphical exercises follow closely upon simultaneous equations, 


and the latter are eolved by means of the former. Ideas of volume 
uired by the aid of cubes, with which rectangular prisms 


are acq 
are built up, and the connection between weight and volume is 
shown by means of the balance. Finally, experiments with the 
pendulum are introduced, and the ideas of time, speed, &c., are 
explained. The book is one which would horrify the old-fashioned 
type of mathematician, but will receive the cordial approval of the 
physicist; the student who finds bis work tedious and dis- 
tasteful under its guidance may safely be set down as mentally 
defective. We do not say that the book is faultless, but it is 
certainly one of the best of its kind that we have ever seen. 

"Bir Henry Bessemer, F. R..“ An autobiography. London: 


Engineering. 163. net. 


Trade in South Africa.—It is stated in the current 
issue of the British and South African Export Gazette that the total 
volume of goods imported into South Africa last year amounted to 
£35,456,518, a sam which, although less than that for either the 
boom years 1902 or 1903, was, nevertheless, £3,861,889 more than 
for any previous year. Towards this amount the United Kingdom 
contributed £22,073,791, or 62:4 per cent. of the total, being a 
slight increase of 0'9 per cent. on 1903. The share of British 
Possessions was £4,919,014, or 139 per cent., an increase of 3'7 per 
cent.; that of non-competing foreign countries, £2,759,503, or 7:6 
per cent., a decline of 177 per cent.; and that of competing foreign 
countries, £5,704,210, or 16°1 per cent., a decline of 3:9 per cent. 
The volume of trade done by the principal competing foreign 
countries was: United States, £3,445,539; Germany, £1,251,298; 
Belgium, £538,116; Holland, £283,083; and France, £148,905. 
Our contemporary deals with the progress of British, colonial and 
foreign trade with Bouth Africa over а period of 10 years, and 
shows that, although British trade has increased in volume from 
£12,901,484 in 1895 to £22,073,791 in 1904, yet these figures répre- 
sent a proportionate decline in the share of the United Kingdom of 
from 75:9 to 62:4 per cent.; while in the case of competing foreign 
countries there has been a rise of from 137 to 16'1 per cent. Our 
contemporary says that an early revival in trade in the South 


African markets appears to be imminent. 


Widnes-Runcorn Transporter Bridge.—We are in- 
formed that the suspension cables used in connection with this 
bridge were supplied by the St. HELENs Casta Co., LTD. of 
Warrington. It is claimed that they are the largest cables ever 


made for this class of work. 


Delagoa Bay.—The secretary of the Lourenço Marques 
Chamber of Commerce af а recent meeting of that body read a letter 
from the UNITED ENGINEERING Co., of Johannesburg, in which com- 
plaint was made of the “violent and inconsiderate” treatment 
their higher class electrical goods received at Delagoa Bay. It was 
stated that so great had been their losses through breakage that 
they had experienced difficulty in insuring. The matter isto be 
brought to the notice of the District Governor. 
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Catalogues and Lists.—Messrs. REAVELL & Co., 
Lrp., Ipswich. New catalogue O10, showing the latest designs of 
their air-compressors for electrical driving. The special feature in 
these machines is that they are arranged for being directly coupled 
to electric motors without the intervention of any gears, and yet 
maintaining only two bearings in the compressor and motor com- 
plete. The construction їз shown in section for double-ended 
machines with a polyphase motor, one of which (of 80 в.н.р) is to 
be seen at the firm's exhibit at Lidge. There is no need to provide 
a fly-wheel with this type of compressor, because the torque is 
. almost perfectly regular. The list illustrates the smaller duplex 
compressors which Messrs. Reavell have made iu large numbers for 
central stations and sub-stations for cleaning purposes, and which 
they will be exhibiting at the approaching Tramways Exhibition. 
The latest design of their two-stage compressor is also illustrated, 
and these machines are in use in central stations in London aud 
elsewhere for supplying compressed air at high-pressure for air-lift 
purposes. 

Mxssns. Davip Боти, & Oo., Westminster, S. W. Illustrated 
price list of iron fencing, gates and buildings, constructional steel 
Work and iron bridges. 

Му=взвв. BARNARD GaaxT & Co., 27, Mincing Lane, Б.С. Price 
list of electric lighting wires and cables manufactured by the Land 
and Bea Cable Works, Ltd., of Cologne-Nippes. 

ATLAS CARBON AND Battery Oo., Lro., Southwark. A number 
of loose lists of Atlas porous pote, new central sinc batteries, 
" Dania dry cells, carbon brushes, &0. 

Messrs, ARTHUR L. Gipson & Co., 19-21, Tower Street, W.O. 
Catalogue illustrating and describing the Kinnear patent steel 
rolling shutter which is in use at a number of electric tram-car 
sheds in this country, including those at Nottingham, Mancheater, 
Bexley, Glossop, Bournemouth, L.O.C. (Clapham depét), and 
Cardiff, and many others; also at Lot's Road generating station, 
various railway warehouses, repair shops, &c. Sectional drawings 
are used to explain the constructional principles of these shutters 
and the different arrangements and methods of attachment adopted 
to suit actual conditions. The “Band В” folding gates and other 
specialities are also shown. 

Weston ELECTRICAL INSTRUMENT Co., Audrey House, Bly 
Place, E.O. An excellent catalogue of the well-known Weston 
electrical measuring instruments. It is divided into four sections: 
(1) portable and laboratory instruments for direct current; (2) 
portable instraments for alternating and direct currents; (3) 
switchboard instruments for direct currents; (4) diagram of 
dimensions and condensed price list of switchboard instruments. 
gina regarding the company's London office appeared in our 

ue. 

Messrs. MavoR & Courson, Lro., Glasgow. Date card for 
month of June, giving on the back data relating to the performance 
of a Pick-quick Longwall coal-cutting macbine at a Lanarkshire 
colliery. Tho firm is issuing a series of monthly cards, each bearing 
fresh data relating to working resulte. 

WESTMINSTER EnBOrRICAL Тизтіма LabOBATOBY, York Street, 
B.W. Leaflet relating to incandescent lamps as light standards, in 
which they announce that they have arranged with the Zurich 
Incandescence Lamp Oo., Ltd., of Kew, to supply them with lamps 
specially designed for use as standards. These lamps are aged and 
tested at the Westminster laboratory, and descriptive and price 
particulars appear in the leaflet. 


Trade Announcement.—Mr. G. К. SANDERSON has 
opened offices at 28, Station Road, Workington, for trading in elec- 
trical and mechanical supplies generally, He invites firms to send 
lists and prioes and discounts. 


Dick, Kerr Contraets.—The following contracts have 
recently been booked by Mesere. Dick, Kerr & Co., Ltd. :— 


L.C.C.—8 miles of permanent way (conduit system) ; five motor-generators, 
each of 500 xw, capacity. 

Heywood.—Two 200-K W. p.c. sets. . 

Birmingbam.—11j miles of permanent way; 200 cars and equipments, 

Metropolitan Electric Supply Co.—Two £00-kw. motor-generators, 

Batley Corporation.—54 miles permanent way and overhead equipment. 

Johannesburg Municipality.—100 single-truck top-covered cars and equip: 
ments; two watering cars. 

Burnley Corporation.—One 500-xw. D. C. generator. 

Asbton-under-Lyne Corporation.— Six cars and equipments. 

Exeter Corporation.— Two cars and equipments, 


Temporary Electric Wiring in Steel Tubes. MESS BB. 
Simmonps Ввов., LTD., have sent us particulars of their method of 
temporary wiring in steel tubes specially designed for the preven- 
tion of fire rieks and of electric shock. The system consists of 60/30 
8.w.G. cables, 1,000 megohm insulation, enclosed in fireproof and 
waterproof flexible steel tubing, with mechanical couplings at 
intervals for connecting in lengths as required, and for attaching 
electroliers and fittings at any desired position. The whole is 


plated Venetian bronze, which gives it a handsome appearance cal- 


culated to barmonise with any decorations. The ease and facility 
with which the system is erected specially fit it for fixing in 
houses and buildings that are uowired, or for additional temporary 
lighting without interference to existing installations. The tubing 
being only à in. in diameter can be laid along picture rails, cor- 
nices, &c., without being seen, no fixing being required, and the 
walls, &c., arc not in any way damaged. The wiring, when fixed, 
forms a continuously covered metallic system. One size of cable 
only being used, i.e., 60/30 (carrying 7 2 amperes at 1,000 amperes 
per eq. іп.), divided into 5-ampere circuits, leaves no chance of 
mistake by overloading through using the wrong size of cable, and 
keeps down the voltage drop on long runs. No connecting-up in 
{һе usual way is necessary, all fittings having a plug to attach to 
the couplings. The electric coupling is во designed, that a perfectly 
gight electric connection ie ensured always, which cannot wear loose, 


has no exposed parte, and is very neat and compact in appearance, 
Messrs. Simmonds Bros., who make up this kind of wiring, may be 
addressed at 4, 6 & 8, Newton Btreet, High Holborn. 


Factory Returns.—At St. Helens Police Court, on 
Friday last, Tum St. Hetens Caste Oo., LTD., were summoned 
for not аа а return of the number of persons employed by 
them, as required by the Home Office regulations. Mr. Graves, 
Government Inspector, stated that the form which should have 
been returned to the Secretary of State, giving the number of 
employés, had not been so returned. The number of employés was 
about 200. The Legislature looked upon the factory returns as of 
considerable importance, as they took the form of au indusirial 
census, and unless tbe retdrns were sent in the census was inaccurate 
and really of no value. For the defence, it was stated that the 
omission was really an oversight, and as soon as it had been brought 
to the company's notice they had filled in the form and returned it. 
They gave an assurance that it would not happen again. Mr. 
Graves stated that there were many cases outstanding, and 
he had been instracted to take action in a number of them asa 
warning to others. A fine of £1 and 4s. 6d. costa was imposed. 


Strike.—According to а Glasgow paper, а strike is in 
progress affecting а number of the brass-finishers апа iron-turnen 
employed at the works of Мивввв. LowpoN Bros. & Co., electrical 
engineers, Dandee. The dispute bas reference to the allocation of 
work, the brass-finishers objecting to certain jobs which they con- 
sider to be within their province being performed by the iron- 
turners, The employers affirm their determination to have no 
further relations with the strikers, so that the quarrel has resulted 
in what is virtually a lock-out. ; 


Ferranti, Ltd., and Witting, Eborall & Co.—We are 
informed that a working arrangement has jast been entered into 
between Mussas. FERRANTI, Lrp., and Messrs. Wirrina, EBOBALL 
AND Co., Lrp.. which is of considerable interest to the electrical 
industry, as it affords an instance of the combination of two com- 
petitors who at one time held widely divergent views in respect to 
various matters connected with the design of high-pressure switch- 
gear and the like. In the future Messrs. Ferranti's interests in 
India, South Africa, and (largely) on the Continent, will be looked 
after exclusively by Messrs. Witting, Eborall & Oo., who have in 
addition come to an understandiog with Messrs. Ferranti in respect 
to work in Great Britain. Thus, for instance, it will now be 
possible to obtain Ferranti material through any of Witting, 
Eborall & Co.’s branch offices or agencies under precisely similar 
terms as if ordered at Hollinwood. Further, each firm will have 
the benefit of the other’s experience, and as both firms bave made 
a speciality of high-pressure switchgear and the like, the 
combination, in this respect particularly, should prove a strong one. 


Liquidation.—STEAU Power SYNDICATE, LIMITED. 
Creditors must send particulars of debts, &c., to Mr. H. W. 
Шык, 2, Queen Anne's Gate, B.W., the liquidator, by 
July 21st. 


Bankruptcy Proceedings.—A. С. Іхвіс, electrical 
engineer, Tottenham and Woking.—First meoting, June 19th, at 
24, Railway Approach, S. E.; public examination, July 4tb, at Town 
Hall, Guildford. 

Horuzs & McCArLUM (A. Holmes aud A. McCallum), electrical 
engineers, Crown Works, Darwen.— Order made June 6th. 

ALBERT SMITH (Electric Motor Supply Co., Nottingham).—June 
24th is the last day for receiving proofs for intended dividend. 
E. W. Humphreys, 4, Castle Place, Park Street, Nottingham, 
receiver. 

FRED SHaw, electrical contractor, Hessle Road, Hall. First 
meeting June 21st ; public examination, June 26th, both at Hall. 


For Sale.—The War Office is inviting offers for surplus 
boilers, dynamos, &., at Bermuda, Woolwich and other places. 
See our advertisement pages. 


LIGHTING AND POWER NOTES. 


Alloa.—The British Electric Plant Co. has offered to 
accept £10,000 to terminate its agreement with the T.C., but, on the 
recommendation of its committee, the Council will not entertain 
this, and has resolved that the street arc lamps be cut off, it being 
anticipated that a saving of £168 will be effected by the sub- 
stitution of incandescent lamps. 


Belfast.—The Corporation has resolved to reduce the 
price of energy for power and heating purposes as from July 16 
next. Special prices are to be offered to consumers using energy 
during certain hours and for stand-by purposes. 


Bath.—There was no opposition at the L.G.B. inquiry 
on June 6th into the application of the Т.О. fora loan of £19,000 
for E.L. purposes. Of this sum £9,000 represented excess expendi- 
ture, and the Inspector (Mr. Н. Ross Hooper) intimated that much 
of the excess might have been avoided had the original estimates 
been more carefully prepared. 


Bishop Auckland.—The County of Durbam Electrical 
Power Distribution Co. announces that it intends to transfer its 
powers under the Bishop Auckland E.L. Order to the Cleveland 
and Durham County Electric Power Co., the money consideration 
being £2,083, and also the Auckland Rural E.L. Order to the same 
syndicate for EI, 117. 
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Bamgor.—An explosion recently occurred at the electric 
lightin g works, which is stated to be due to an accumulation of 
water in the steam piping. 


Barrow.—The returns of the past year’s working of the 
E.L. department show that the total capital outlay on the works 
is £92,555. The revenue has gone up from £9,248 to £11,623, an 
increase of £2,375 during the year; the expenditure, however, was 
only £350 greater. The gross profit amounted to £6,698, and after 
deducting financial charges amounting to £5,499, the net result 
was a profit of £1,199. The number of units sold increased from 
540,146 to 837,454. 


Brentford.—The electric lighting of the district has been 
settled by the B. of T., who, sfter considering the representations 
made on behalf of the D.C. and the two companies, who applied for 
prov. orders, decided to dispense with the consent of the Council 
in regard to the application of the Brentford Electric Bupply Co., 
and to grant it the order. The application of the Metropolitan 
Electric Supply Оо. was refused. 


Bristol.—The Corporation has resolved to reduce the 
price of energy for lighting from 5d. to 44d. per unit as from 
October 1st next. The same discounts as hitherto are to be allowed. 


Brynmawr.—Messrs Copland & Cardin, of Newport 
(Mon.), have reported to the U.D.C. that an electrical plant to light 
the whole of the district could be provided at a cost of about £8,000. 
The Council has asked the firm to advise as to the probable working 
cost and revenue. 


Buckingham.—The T.C. has accepted the tender of the 
local E.L. Co. for public lighting. 


Burton-on-Trent.—Sanction has been received from the 
L. G. B. for loans amounting to £5,611 to defray excess expenditure 
on works for which loans have been previously sanctioned, £4,000 for 
the extension of mains, &o., and £500 for the provision of a 100-xw. 
D.C. tramway generator, regarding which an in was recenti 
held by the B. of T7. oe 4 


Castleford.—The U.D.C., on June 8th, resolved to 
engage Mesers. Medhurst, Page & Co. to prepare a full report re the 
proposa combined E.L. station and refuse destructor, at a fee of 
40 guineas. 


Chatham.—In connection with the disastrous fire at 
the Chatham Electricity Works, а formal agreement with Gilling- 
bam Borough Electricity Department has been signed, whereby the 
latter is to supply the Kent Electric Power Co. with electrical 
energy for its users, for a minimum period of six months at 924d. 
per unit; а new boiler is to be purchased and fixed at the 
generating station, capable of evaporating 5,0001b. of water per 
hour, its estimated cost being £1,000. Messrs. Henley’s Telegraph 
Works Co. have been entrusted with the work of laying the cable from 
Gillingham to Chatham. The power company is taking advantage 
of the trenches which are being opened by the National Telephone Co. 
in Rochester, for the laying of mains from their Chatham Btation to 
the Frindsbury Power Station. The solicitor of the company 
informs us that the destroyed works were ensured for £21,300 in 
five offices. 


Continental Notes. — GERMANY. — The municipal 
authorities of Oldenburg have decided on the establishment of an 
electricity works in the town. 

ITALY.—A concession has been applied for to put down a water- 
power plant on the River Lys (Turin province) for generating elec- 
trical energy for power purposes. 

BPArw.—An electrical power concession has been granted to put 
down a plant to utilise the water power of the River Tajo at Puebla 
de Montalban (Toledo). 


Coventry.—The E.L. Committee has recommended the 
T.C. to undertake to maintain and replace consumers’ lamps, subject 
to a graduated scale of quarterly charges. 


Croydon.—The C.C. has decided to illuminate the 
Croydon Borough Hospital with electricity. 

The E.L. Committee is preparing a report on the comparative 
cost of street lighting by electricity and gas. 


Dewsbury.—The tenth annual report of the electricity 
undertaking shows that during the year ended March 31st last, the 
receipts amounted to £9,303, as compared with £8,814 in the pre- 
vious year. Working expenses totalled £4,859, as against 
£4,160 in 1903-4. The gross profit was £4,394, as compared 
with £4,653. Interest absorbed £1,330, and sinking fand £1.812, 
leaving a net profit of £1,243, against £1,951 in the previous year. 
The reduction of £708 in revenue is partly accounted for by the 
reduced prices from October; £1,000 was granted in relief of the 
rates, and £250 transferred to the reserve fund, wbich now stands 
at £799. During the year 989,037 units were generated, and 
877,649 units were sold as under:—Public lamps, 25,272 unite; 
traction, 517,318 units; and private consumers, 335,059 unite. In 
the previous year, 437,432 units were disposed of. The aversge 
price obtained for lighting was 4'35d. per unit, for motors 1 93d., 
and for traction 1'48d., the net average price for all purposes being 
2 44d. per unit. The cost of working shows an improvement over the 
previous year. The total length of feeder cables laid is over four 
miles, and there are 17 miles of distrit nting cables laid in 52 mile: 
of streets. 


Glasgow.—In view of the satisfactory resulta of the 
past year's working, the Electricity Committee of the Corporation 
expecte to reduce the initial charge per unit for two hours’ use 
maximum demand from 6d. to 3jd., and also the charge for stair 
lights from 25s. per lamp per annum to 15s. per lamp per annum. 


Gorton.—The U.D.C. has decided to adopt electricity 
for the publico lighting of the principal streets, energy being sup- 
plied by the Manchester Corporation. There will be provided 41 arcs, 
representing 16,400 с.р., a£ an annual cost of £328. The existing 
gas lamps represent 3,500 о.р. and apst £246 a year. 


Govan.—The extension of the electric lighting works has 
just been inaugurated. The scheme involved an expenditure of 
£95,364, and includes a new switchboard, two batteries, two 
balancers, nine duplicate feeders, and four mid-wire feeders. 
Burface condensers have been installed, one condenser serving four 
engines, and one each for the other two. Two new boilers have 
been erected, with an evaporative capacity of 16,000 Ib. of steam per 
hour at 160 lb. pressure. As the works are far from any water 
supply, a cooling tower and pond have been constructed for the 
condensers. During six years since the opening of the station, the 
capital expenditure has increased from £16,000 to £94,000. 


Grays.—The U.D.C. has received from the L.G.B. sanc- 


tion for a loan of £6,000 for the extension of the E.L. works. 


Halifax.—The Corporation has decided to apply to the 
B. of T. for its approval of the change by the Corporation of the 
method of supplying electricity from alternating to a direct- 
hina three-wire system at 230 and 460 volts on the three-wire 
system. 


Hindhead.—In 1900, Mr. J. Grover (the present 
managing-director of the Hindhead and District Electric Light 
Oo., whose meeting is reported in our “ City Notes” to-day) who is 
largely interested in the 5 of the Hindhead Estate, 
decided to put down a small electric lighting plant for the purpose of 
supplying energy to the Moorlands Hotel and one or two surround- 
ing houses, and retained Messrs. Handoock & Dykes to prepare the 

s. The original plant consisted of two 15 ft. x 5 ft. Cornish 
ilers, each to evaporate 1,400 lb. of water per hour, working at 
150 lb. per square inch, and an improved man feed water 
heater; two Reavell vertical high compound, non-con- 
densing steam engines, each direct coupled to a Lancashire 
Dynamo Oo.’s dynamo, to give 35 amperes 450 volts, at 450 r. p. m., 
but capable of running up to 550 volts when charging the 
batteries; the latter consisted of 240 cells capable of discharging 
up to 60 amperes and of giving 40 amperes for four hours at a 
terminal voltage of not less than 440. The mains originally laid 
were ‘25 sq. in. and ‘15 sq. in. three-core, paper, lead-covered, 
British insulated wire cable, laid in wooden troughs. In the 
course of time applications were received from additional 
houses, and finally it was resolved to apply for an electric 
lighting provisional order, which was duly granted in 1902. 
In 1904 an extension of the plant became necessary, and 
owing to the high cost of coal and the cost of carting it several 
miles from Haselmere station, it was resolved to put in a Diesel oil 
engine coupled toa Siemens dynamo. This engine of 40 в.н.р. 
was put to work last autumn, and has proved most satisfactory. 
To meet the further demands an additional set has been ordered 
this spring, in the shape of another Diesel engine of 80 B.H.P. 
coupled to an Electric Construction Co.’s dynamo. The new set 
is to be ready for running by the autumn. In addition there has 
been installed a pair of balancers, each capable of giving 20 amperes 
at 220 to 230 volts, and a Siemens booster set consisting of a motor 
and two generators capable of giving 30 amperes, 10 to 50 volts on 
each side of the three-wire system. The total route length of 
mains now laid is 5 six miles, the farthest light being 
approximately 12 miles from the station. The latter maius were 
laid solid in stoneware conduits instead of wood корн The 
station buildings are interesting, as it was felt that in the locality 
anything in the nature of a shaft or ordinary station buildings 
would be out of place, and they have therefore been designed to 
look like an ordinary red brick private residence, a very steep 
pitehed roof coming nearly to the top of the chimney stack. The 
station is run by a resident engineer, Mr. Reader, who has his 
house at the station. 


Horsham.—A L. G. B. inquiry was held on the 6th inst. 
into the application of the U.D.C. for а loan of £5,123 for electric 
lighting purposes. 

Kings Lynn.—At Wednesday's T.C. meeting it was 
reported that the electricity department had a net surplus о? £367 
on tbe year's working, against £486 last year. 


Leyland.—The U.D.O. has applied to tbe B. of T. for 
an extension of time in which to carry out the I. L. order. 


Maidenhead.—The loss to the borough on the E.L. 
department for tbe year just ended is £940. The estimated loss on 
the ensuing year is put at £550. 


Middlesbrough. — The Corporation E.L. Committee 
reports that the undertaking last year yielded a profit of £504. 


New Malden.— The clerk of the U.D.C. has been autho- 
rised to communicate with the various E.L. companies who bad 
given notice of their intention to apply to Parliament for powers, 
and who subsequently withdrew, to ascertain upon what terms they 
were prepared to take over, on lease, the powers given by the 
Council's prov, order. 

(Continued on page 983.) 


978 200 . THE ELECTRICAL REVIEW. [Vol. 56. No. 1,438, Јони 16, 1905. 


THE ELECTRIFICATION OF THE METROPOLITAN DISTRICT RAILWAY. 


(Continued from page 943.) 


THE exciting plant phase synchronous 


installed in the , A uA. SS SS motor coupled to a 
power station, figs. ND Уй Рай N Z. JJ compound- wound 
86 and 37, consists — XE “ S D.C. generator, 
of four Allen com- i | NJ NS giving normally 


p nd two-crank 
igh-speed engines 
direct coupled to 
B.T.H. 125-кү. 
125-volt, com- 
pound-wound gene- 
rators, having a 
speed of 375 revs. 


125 volts; it is 
used for charging 
the storage bat- 
teries, also for 
operating the station 
arcs and travelling- 
crane motors, for 
which latter pur- 


. 


777 
2 


2 2 
- 


i 
2 
РД 


. NS | 
рег тїп. un poses the exciters 
. The engines will SS also are available; 
each develop 200 SS it can, of course, be 
I. H. p. with steam at NS used inversely, - 
165 lb. pressure, SN | driven from Ше 


guperheated to 100? 
F., when working 
with a 26-in. 
vacuum, the steam 
consumption per 


KW.-hour being 


25:4 lb. 

The dynamos are 
designed to take a 
25 per cent. over- 
load for two hours ; 
the exciting voltage 
is 125. 

Further auxiliary 
plant installed, con- 
sists of a 125-Kw. 


synchronous motor- : 
generator set, three 


banks of single- 
phase air-blast 
11,000 to 220-volt 
transformers, each 
bank ‘consisting of 
three 500-кү. 
transformers, and 


УУУ, 
Le 


7 


2 


27 


2 


22 


Y, 
А 


Р 


22 


2 


2 


2 


. exciters for supply- 


ing three-phase 
current to the sta- 


tion plant. 


The transformers 
supply energy to 
the 80 three-phase 
induction motors 
used for operating 
the auxiliary plant, 
the only plant 
operated by D.C. 
motors being 
the switchgear 
and travelling 


‘cranes... 


The storage bat- 
teries which are 
in duplicate for 
convenience in 
charging, &c., sup- 
ply energy for 
working the oil- 
switch motors, 
through the con- 


| two small 125-volt | : 
i storage batteries, "0c eem MINOS т xe engine room 18 
L The - motor -gene- | FEEDER SECTION E Wa Л GENERATOR section [7 | spanned by ‚ two 

rator set consists of | и © | : Morris &. Bastert 
a 220-volt three- Fig. 34.—SEcTI0N THROUGH Бутон GALLERIES, Lor's Roan Powra STATION. 40-ton travelling 
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cranes, which are electrically operated by B. T. H. direct gallops, the three. coolers installed having each some 


current motors, 686 aq. ft. of cooling surface. 
In the condenser basement there are alco installed two The oil flows by gravity from stor 


Pd 


Fic, 36.—ALLEN-B.T.H. ExcrrTING PLANT. 


steam-driven air compressors, which are used for working the The n.r. switchgear, as previously 
heavy valves, and for the artesian well lift ; also for working three galleries down- one side of 
the barge basin gates, capstans and wharf cranes, for opening auxiliary switchgear being arranged on 


age and filter tanks in 
the top of the building, 
through the oil-circu- 
lating system in the 
engine room, and back 
to tanks in the bottom 
of the building. . From 
the latter it is forced 
by means of elec- 
trically-driven centri- 
fugal pumps through 
the coils of the coolers 
up to. the tanks апд 
filters, again, some 5 
per cent. being fil- 
tered., 

The cooling water 
is pumped from the 
river... Each cooler is 
provided with its oil 
and water-circulating 
pumps, arranged, as 
in the case ,of the 
condensing plant, with 
vertical spindles, the 
motors being on 


- the ground floor, as 


shown in. our, illus- 
tration. 

stated, is installed on 
the engine room, the 
galleries at the eastern 


and closing windows, and for fitting shop and cleaning pur- end of the engine room. It was supplied by the British 


Fie. 97.—ümwEBAL View or Excise Room AnD SwrrcH GALLERIES: 1125-kw. ÉxtrrER Unrrs Ін FOREGROUND, 5, 500-Kw. 
Товво.Онттв BEHIND. 


poses, A Worthington steam-driven pump is also provided Thomson-Houston Oo., and all the high-tension switches are 


for fire and drainage purposes. mot or- operated by means оѓ а Jow-pre 
Although installed in a separate building, the oil-cooling from a small pilot switchboard. 


gsure circuit controlled 


plant, which is shown in fig. 47, is an essential part of The high-tension oil switches are of the B. T. H, standard 


che generating plant. It has a capacity of about 20,000 motor-operated type, as described 


in the ELECTRICAL. 
F 
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Review of September 9th, 1904; there are about 100 bus-bar, about 13 of the total number of 68 three-phase 
complete three-phase gets scattered with the corresponding cables leading to the sub-stations, are supplied, power being 
bus-bars, cables, &c., over the three switchboard galleries, delivered through two “feeder group” oil switches, each 
a general idea of whichi;can;«be obtained: from our such switch feeding a short length of bus-bar, termed а 
illustrations, figs. 34 * group-bus," from 
and 37. — which in turn six 
The extra high- or seven feeders are 
tension leads are each supplied 
practically direct; through a motor- 
the several genera- operated feeder oil 
tor switches being switch. This 
located nearly oppo- arrangement for 
site their respective grouping the 
generators, on the feeders was adopted 
lowest switch gal- with the object of 
lery. The oil getting two oil 
switches supplying Switches in series 
the outgoing lines with each other, во 
are scattered the that in case of the 
whole length of failure of one from 
the top gallery, any cause, the 
and are supplied 1 | Ey Р, eae other would be 
from the various T uL Dd RA oe блм И ee ee —3 available to open 
sections of the Тал " the circuit in 
main bus-bars in- | case of an emer- 
stalled on the gency, 
middle gallery, Each sub-station 
which connect the is provided with 
several generator two or more 
switches, thus separate extra 


there is no single high-tension three- 
е L] —А є . 
bus carrying the Fia. 38 UXILIARY TRANSFORMERS AND MoronR-OPERATED RHEOSTATS FOR core feeders, which 


TuRBO-GENERATORBS. 


a 
4 1 — 


whole station out- | supply опе high- 
put. The extra high-tension bus-bars;are not in duplicate, tension bus-bar in the sub-station. The several feeders to 
owing to the complications involved. one sub-station are taken from different sections of the extra 


To give access to the extra high-tension main bus at апу high-tension bus-bar in the! generating station, so that all 
time without suspending service, it is divided into, five ^ sub-stations ^an'be supplied through part of their feeders, 


Pia. 89.—Сонтвог Волвр: FEnDER бистон. © Ета. 40.—CoxrRoL BOARD: GENERATOR SECTION. 


sections by means of four oil switches, as indicated in the even with one complete section of the main bus-bar in the 
general diagram, fig. 85. To each of the five sections are generating station out of service. M 

connected two of the 5,500-Kw. main generators, each of Each oil switch, ав a whole, and each phase in its own cell 
which is provided with one complete motor-operated three- is isolated with masonry; the idea being that if one phase 
phase oil switch, From each of the five main sections of the should fail, the other two would open the three-phase circuit 
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if the spread of the trouble to them was prevented. The con- 
struction of these switches is illustrated in figs. 45 and 46. 
The contact rods within the oil are capable of carrying about 
800 ‘amperes continuously. This is ample for any one of 
the outgoing feeders in this station, but in order to cope 


Figs. 4l AND 42.—IsonLaTING SWITOHES AND Static DiscHARGERS. 


with the load which may come upon any one of the bus-bar 
Bection or group switches, an auxiliary contact in air is pro- 
vided across the tops of the oil pots, this contact being 
broken before the contact within the oil pot. "These air con- 
tects can be seen in the accompanying face view of one of 
the bus-bar section switches, The moving parts of the 
switch are thrown from the “ off " to the “on” position, or 
vice versá, by means of powerful coil springs contained 
within the mechanism above the stone slab which forms a 
cover to the extra high tension parts. When thrown by 
one spring against the other, they are caught and prevented 
from rebounding by means of a clutch through which the 
driving motor immediately takes hold, and supplies the 
necessary power to complete the compression of the receiving 
spring. 

Each oil switch is connected to the bus-bars through 


Fic. 43.—Grovup or H.T.-FEEDER OIL SWITCHES. 


three knife-blade isolating or disconnecting switches which 
make it possible to test the mechanism of any oil switch 
withovt connecting the corresponding machine or feeder 
to the live bars. A sat of these knife switches is illustrated 
herewith. All the high tension gear, such as main bus-bars, 
pilot transformers, main leads, switches, &c., is thoroughly 


isolated by means of masonry barriers either of brick or 
artificial stone construction, 

The control boards for operating the н.т. machine and 
feeder switchgear are of two types, one consisting of the 
usual-vertical panels, the other of an inclined bench-board 
or table on which are mounted the 
handles of the control gear, with a 
vertical instrument panel behind ; figs. 
39 and 40. The generators are con- 
trolled from the inclined bench-board 
and corresponding instrument panels, 
which stand on a projecting bay of the 
second gallery, while all of the out- 
going feeders are handled on the ver- 
tical panels, which face the bench- 
board; thus when the operator faces 
the station, he has the control of his 
machines in front of him and of his 
feeders behind him. 

On account of the size of the 
field rheostats necessary to handle the 
excitation of these large machines, 
their contact arms are motor-driven. 
A small controller on the bench-board 
panel for each generator, serves to start, 
stop or reverse the direct-current motor 
driving the corresponding field rhostat. 
Limit stops on the rheostat dial also serve to cut off the 
current from the motor, in case the operator attempts to run 
the contact arm beyond the limits of the dial. In the views 
of the end galleries, and also in the distance in that of the 
bench-board (figs. 38 and 40), the motor-operated rheostats 
can be seen above the auxiliary switchboard, The main 


Fig. 44.— VIEW OF THE ÁUXILIARY SWITCHBOARD. 


field discharge switch, which is of the single-pole type, is 
however, mounted directly on the generator panel in the 
controlling bench-board. Each generator panel is equipped 
with :—One controlling hand-switch for main oil-switch ; 
two indicating lamps to show whether the main oil-switch is, 
in open or closed position ; one field discharge switch ; one 
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field rheostat motor-controller ; one synchronising receptacle ; 


one signal push switch, to turbine position; and one con- 
trolling switch for turbine governor motor. 

By means of the last device, the speed of a turbine may 
be adjusted in order to bring it into synchronism with the 


Fies. 45 280046.—н.т. Оп, BREAK BWITOHES, SHOWING ABRANGEMBNT OF POTENTIAL TRANSFORMERS. 


other! machines’; /also, when the machines are in parallel, 
the um of the load may be adjusted from the switch: 
board. 

Each generator is also provided with the following 
instruments :—Three main ammeters; a main voltmeter 
permanently connected across one phase by means of a 
potential transformer ; 
a power factor indi- 
cator; a field am- 
meter, and an inte- 
grating watt-hour 
meter. 

The latter is of 
the single-phase type, 
with a potential deri- 
vation of proper phase 
relation to give cor- 
rect readings on one 
phase of the three- 
phase circuit, this 
being considered suf- 
ficient with a perfectly 
balanced load. Each 
generator is also 
equipped with оре 
reverse-current relay 
designed to light up 
an alarm lamp, but 
not to operate the 
corresponding oil 
switch automatically ; 
the object of this 
device is to give the 
switchboard attendant 
instant notice on 
the proper panel, 
if any generator fails. 
Automatic opera- 
tion of the generator 
switches is avoided, owing to the liability of excessive out-of- 
phase oscillating croes currents, due to a heavy fault on the 
network, pulling out the generators if equipped with reverse- 
current automatic release, and thug suspending the service. 

The highest voltage on the switchboard or benchboard is 


the 125 volts of the exciter and switch-operating circuits. 
All alternating potentials for voltmeters, wattmeters, 
synchronising, &c., are derived from potential transformers: 
having a ratio of 100 to 1, thus giving 110 volts when the 
line voltage is 11,000; one terminal of the secon 
circuit of each of these 
potential transformers 
is earthed on a ground 
bus-bar which cireu- 
lates through the extra 
high-tension gear for 
the purpose, so that a 
breakdown between the 
primary and secondary 
coils, would not raise 
the potential of the 
secondary circuits sup- 
plied from the trans- 
former. Similarly all 
ammeters, overload 
relay coils, series 
coils of wattmeters, 
&c., are supplied from 
series or current 
transformers giving 
а Secondary current 
. at full load of 33 
amperes at a pres- 
sure of, roughly 10 
to 12 volts; the 
secondary circuits here 
also being similarly 


The leads con- 
neoting the current 
К and potential trans- 
formers and the oil switches with the control switchboard are 
run in extra heavy screwed Simplex pipe, laid on the top of: 
Di gallery floor joists, before the concrete floors were put 

own, . | ; 

The use of extra high-tension enclosed glass-tube fuses in. 
the primary leads of the potential transformers, prevents 


Fig. 47.— Vigw or THE Оп, COOLING Ргамт, Lot's Roan PowBR STATION. 


any considerable rush of power through them into the!piping 
in case of а fault. | | 

It will be noted that the main generator oil-switches,jand 
the bus-bar sectionalising switches are) non- automatic, the 
individual feeder switches being the only automatic extra 
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high-tension oil-switches in the station. The latter are 
eqnipped with overload relays of the adjustable time-limit 
type, the time feature being obtained by an air dash, designed 
to allow the relay contacts to close instantly in case of a 
short-circuit, but with a moderate overload, only to close 
the contacta after an adjustable time-limit of several seconds. 
To provide for operation with the neutral of the extra high- 
tension generators earthed, and to take care of all possible 
breakdown between any feeder conductor and the lead sheath, 
a relay is connected in each of the three phases of each ont- 
going line; the three relay contacte being connected in 
parallel to supply the motor of the corresponding oil switch, 
thus a breakdown to earth on any one of the three phases 
trips out the whole feeder at the generating stetion end. 
The relay contacts for all the feeders are supplied through 
what might be termed an alarm relay, which, in turn, rings 
a gong in case any extra high-tension switch trips out 
automaticaly ; this alarm relay is inactive when the 
extra high-tension switches are opened by hand control. 

To enable the operator to readily find which one of his 
many feeders has tripped out automatically, the alarm relay 
also illuminates one of 10 alarm lamps, indicating to which 
group the faulty feeder is connected. 

The oil switchgear is designed to break any emergency 
current. Thus in the case of a fault upon an extra high- 
tension feeder, which may be rated at 2,000 Kw., the power 
to be broken will exceed the 2,000 Kw., and, in fact, be 
whatever the whole station can generate on short circuit, 
together with considerable power that will be momentarily 
thrown back from all synchronoas machinery on the system, 
by virtue of its inertia and excitation. 

No charging devices have been installed for the extra 
high-tension feeder cables supplied from this station ; as with 
oil-break switches, the harmful effects of throwing a cable 
directly into circuit are to a great extent avoided. The 
oil-break switch apparently does not allow the current to 
strike across its contacte, until these are so cloee that the 
current persists without an intermittent make-and-break at 
each alternation. | 

The connection of the neutral of the generators is made 
through & resistance of 6 ohms,thus limiting the flow of 
current, in case of а dead earth on any phase, to about 
1,000 amperes. This is ample to pull out the faulty feeder, 
but will not drop the synchronous machinery out of step, ав 
would & dead short circuit. | 

The auxiliary switchgear for handling the exciters and for 
supplying power tothe 100 or so motors for operating auxiliary 
plant, is mounted on an end gallery. The exciter panels are 
single-pole, the other polarity, together with the equaliser, 
being handled by switches mounted on pedestals adjacent to 
the exciters; thus only one polarity of the exciter system is 
carried to the exciter switch : 

In connection with the duplicate storage batteries, for 
operating the H.T. switch motors, &c., suitable end-cell 
switches are provided to keep up the delivered voltage as the 
battery discharges, an emergency connection is also arranged 
во that the storage batteries may be charged from one or 
more of the exciters in case the synchronous motor-generator 
set becomes crippled. The auxiliary board aleo provides for 
supplying the direct-current crane motors from either the 
motor-generator set, or the exciters. Like the extra high- 
tension bus, the exciter bus is divided into two parta, so 
that continuous service can be given by the plant during 
repairs. | 

The transformers for supplying the auxiliary station 
circuits are located on the top gallery above this switchgear. 
On the extra high tension side, these transformers are 
supplied from three different sections of the main high- 
tension bus-bars through the usual group switches and indi- 
vidual transformer bank switches, the controlling switches of 
the latter being mounted on the auxiliary board. On the 
low-tension side, there three banks of transformers feed a 
220-volt "bus, which again is not in duplicate, but is sectioned 
into two parts so arranged that one bank of transformers 
feeds each half of the 'bus, and the third bank can be con- 
nected to either or both. These low tension connections 
are made by means of heavy air-break lever switches. From 
this 220-volt low-tension "bus, lead-covered feeders are 
supplied through automatic oii switches of the hand-operated 
type, mounted on the back of the panels, and distribute 


energy throughout the whole station to individual 


motor- switches and starters mounted adjacent to the motors. 


The oil-switches in these low-tension feeder circuits are 
automatic and fitted with overload release, but without time- 
limit attachments. 

At the eastern end of the building a complete suite of 
offices for the engineering staff is provided ; this includes а 
fully equipped testing laboratory, where fuel, water, gas, 
electrical and other tests can be efficiently carried out. 

In concluding our reference to the power station, we may 
remind our readers that it is the largest and most complete 
plant of its kind in the world. 

(To be continued. ) 


2 .. —— 
LIGHTING AND POWER NOTES. 


` (Concluded from page 977.) 
London.—BaTTEnsEA.—The B.C. has decided to petition 


‘the House of Commons’ against the Administrative County of 


London and District Electric Power Co.’s Bill, in anticipation of its 
becoming necessary to continue opposition; with regard to other 
electricity legislation of 1905, the Council will act independently : 
of the other local authorities when Bille come before the second 
House. Application has been made to the L.C.C. for sanction to a 
loan of £8,830, to defray expenditure in connection with the exten- 
sion of electricity plant and mains. 
. L.O.C.— The district auditor, Mr. T. Barclay Cockerton, bas sub- 
mitted a report on the accounts of the County Council for the year 
1903-4, criticising the Council's method of rendering accounts for 
meter testing, which, he suggested, should be paid in advance, or 
collected at the time of the test. ij 

The Council has decided to lend £9,960 to the Poplar B.C., for 
work at the generating station. | 

IsLrsGTON.—The following revision of prices for energy is 
recommended by the Lighting Committee:—(a) Maximum demand 
system, the present charge of 7d. and 4d. to be reduced to 7d. and 
Sd.; (b) flat rate, the present charge of 5d. to be reduced to 4d. ; 
(c) present charges for power, &o., to be altered from 2d., 14. and 
Id., to a uniform rate of 1d.; (d) time limit in the case of supply 
for power to be abolished; (e) a discount of 24 per cent. to be 
allowed on all quarterly accounts exceeding £5, and 5 per cent. on 
all quarterly accounts exceeding £10; (J) the foregoing charges to 
come into operation at the end of the Beptember quarter. | 

MABRYLRBONE.—The report from the borough accountant and 
electrical accountant, showing the result of the investigation of the 
books of the Metropolitan Electric Supply Co., Ltd., with reference 
to the consumers’ accounts, shows that the total number of con- 
sumers supplied during the year was 5,801; the total number of 
meters in circuit was 6,482; gross income from sale of current was 
£133,970 ; the income from meter rents, £4,469 ; total B.T. units sold, 
6,289,877 ; and the average price obtained per B.T. unit (including 
meter rents), 5°259d. The gross profits on the year’s working were 
a little over £50,000. It is proposed to continue the company's 
charges to consumers to the end of the year, and then to revise 
them in the light of experience of the working of the system. 


Motherwell.—The annual report of the Electric Lighting 
Committee shows that during the past year the number of units 
sold amounted to 730,177. The cost of production was £2,556, 
equal to 82 per unit, as compared with ‘88 for the previous year. 
Tbe total expenditure was £2,934, and tbe total income £7,452, 
leaving a gross profit of £4,517. Financial charges amounted to 
£3,885, leaving a net profit of £632 on the year’s working. 
The report was approved, and it was agreed to clear off the 
expenditure on free wiring account, amounting to £335, ont of the 
profit. | : 


- Oulton Broad.—The U.D.O. has decided that in future 
the local E.L. Co. shall not be allowed to erect overhead wires in 
Cotmer Road, but must lay them underground. 


Ripon.—The T.C. has decided to circularise the district 
to ascertain if the inhabitants are desirous of having the E.L. This 
decision is in consequence of a letter from the B. of T. asking if 
the Council intends to take any steps to carry out the B.L. 
Order, 1901. 


Sheffield, — The returns of the E.L. Department for ће 
year ending March 25th last, show that the total capital expended 
amounted to £804,527. The total revenue amounted to £59,396, 
and the expenditure on generation, distribution, management, &c., 
to £16,990, leaving a gross profit of £42,405. As the financial 
charges for the year amounted to £43,056, a deficit of £650 resulta 
after covering all charges. The latter amount was deducted 
from the accumulated surplus of £21,002. The Neepsend 
Works, although only in use for five monthe, enabled the 
department to generate 4,546,141 units, at a working expenditure of 
£16,270, ав compared with 3,980,049 units and £17,234 respectively, 
with the old works in the previous year. The equivalent number 
of 8-c.P. lamps connected at March last was 340,000. 
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South African Notes.— CAR Town.—A Port Elizabeth 
contemporary states that there are now thirty-one electric cranes in 
position at the docks, and others are being fixed on the East Pier. 

Port Exizasrru.—The local Electric Lighting and Power 
Private Bupply Act has received the Royal assent. 

EAST ILoxDOR.— On the recommendation of the E.L. Committee, 
the T.C. has decided to obtain an additional Davey, Paxman 
“Dryback” boiler for the electric power station. The electrical 
engineer has been instructed to proceed witk the installation of 
electric street lighting in Acadia. 

Boxssvre.—The local Electric Lighting Co. has commenced 
operations, and a number of stores are already supplied. Owing to 
difficulties with the postal authorities with respect to telephones, 
street lighting has not yet been started. 


Southwick-on-Wear.—The U.D.C. has granted the 
request of the County of Durham Electrical Power Distribution 
Co. to carry high pressure and distributing mains overhead, the 
company offering to supply energy at 324. per unit less 5 per cent. 
if overhead: wires are used. Sunderland R. D.C. has given similar 
permission to the company. 


Stourport.—Tbe U.D.C. has declined to accede to the 
request made by a number of ratepayers that the Council should 
ask the Kidderminster E.L. Co. to apply for а prov. order 
for electricity supply. 


Swansea.—The municipal electrical undertaking shows 
а gross profit for last year of £7,408, and а net profit of £1,271; but 
as £3,125 has to be set aside for the sinking fund for previous years, 
in accordance with the requirements of the L.G.B, so asto bring 
this fund up to date, the result is a deficit of £1,109 on the under- 
taking. | 

Swindon.—The T.C. has decided to enter into agree- 
ments with any of the wiring contractors in the borough for the 
wiring of consumers’ premises on the following terms:—For one 
three-light pendant, £1 0s. 6d. ; for one single pendant or bracket, 
128. ; for each additional single pendant or bracket within 6 ft. 
of the first single pendant or bracket, 88.; lamps, 1s. 3d., 1s. 144. 
and 18. 1d. ; shades, 6d. 

The L. d. B. bas forwarded sanction for loans of £6,300 for cables 
and house connections; £1,375 for meters and demand indicators ; 
£1,200 for motors and arc lamps; and £7,766 for new plant, 
bnildings, &c. 

The Т.С. has decided to install a refuse destructor adjoining the 
electricity works. 


Swinton and Pendlebury.— The U. D. C. has applied to 
the L.G.B. for sanction to a further loan of £2,000 for mains of greater 
capacity than those originally contemplated, owing to the unlooked- 
for demand for energy, and another loan of £2,617 for the extension 
of the E.L. supply to the Broad Oak Park district. 


Tasmania.—DrvoNronT.—Mr. G. H. Lofts, the town 
electrical engineer, has sent us a copy of his annual report on the 
E.L. undertaking to December 31st, 1904. Last year was the first 
complete year's working of the Town Board's scheme, The total 
revenue was £1,246, and the total costa, including £343 for interest 
and sinking fund, amounted to £1,150, leaving a net profit of £96, 
which is, for a colonial town such as Devonport, very creditable. 
The total number of equivalent 8-є.р. lamps connected was 3,097, 
and the number of consumers 140; 31,499 units were sold, and 5,088 
units were used for street lighting. The prices charged are 8d. and 
3d., maximum demand system, for lighting, and 3d. for power, 
The maximum losd recorded was 60 Kw. 

The plant in operation consisted of a Climax boiler, with super- 
heater and feed-water heater, of about 2,000 lb. water evaporative 
capacity per hour; one Bellies 76-H.P. compound ‘non-condensing 
engine coupled to a Brush Universal 500-volt 48-K W. generator; а 
Tudor battery of 180 ampere-hours; a Merryweatber-Brush motor 
pump, and Brush balancer boosters. The installation of a new 
B. & W. boiler, with superheater, of 3,000-4,500 lb. capacity, 
together with & new generating set and switchboard extension by 
the Brush Co., has just been carried out. 


Thirsk.—The tender of the Northern Counties Electric 
Bupply Co. for the lighting of the district for 1905-6 has been 
accepted by the P.C. The price is 29s. 6d. per 40-c.P. lamp per 
year, ав against 318, paid previously. The company's offer to make 
а reduction of 5 per cent., provided its tender was accepted for а 
period of three years, has also been accepted. The same company 
has secured the contract for lighting Thirek Junction Railway 


station. 

Tonbridge.—The U.D.C. has resolved to give a free 
supply of energy for electric light during June, July and August to 
new customers. 

Wantage.—It has been intimated to the U.D.C. that 
the Wantage Engineering Co. intends applying for a prov. order 
for electricity supply. | 

Warrington.—'The T.C. has decided to give consumers 
the option of a flat rate of 41d. per unit, with a discount of 4d. per 
unit for prompt payment of accounts. 

Whithy.—The T.C. has received permission to borrow 
£3,100 for the extension of plant—viz., a boiler, steam turbine, 
200-K w. dynamo, and surface condensing plant. 

Worthing.—The T.C. has applied to the L.6.D, for a 
loan, of £3,300 for E. L. purposes. 


TRAMWAY AND RAILWAY NOTES. 


Benares.—The United Provinces Gazette of May 13th 
contains the statutory notification of an application by Меш 
Crompton & Oo., Ltd., for au order authorising the construction of 
an electric tramway, and the supply of electricity in Benares, 
Single lines are to be laid between the Kashi Railway station and 
the courts, with crossing places where requisite. The draft of the 
proposed licence contains most of the usual clauses found in licences 
issued under the Indian Electricity Act, such as mutaal powers of 
interference in regard to the bresking-up of roads for the laying of 
tram ways, or the stoppage of tramway traffic for the purpose of laying 
sewers, drains or water pipes. The licensees have to maintain ths 
road surface between the lines and for 12 in. on either side, and shall, 
if called upon by the local authority, carry —upon such conditions м 
not to interfere with the passenger service—al] materials required 
by the municipality, as well as sweepings and refuse, at cost price. 
In case of interruption by floods the licensees may construct tem- 
porary lines. The rates to be charged to passengers are fixed at 
14 annas per mile per second-class passenger, 10 seers (20 Ib.) of 
luggage in one package being allowed per passenger. The 
licensees are at liberty to charge a higher rate for first-clas 
passengers, or for extra weight or extra packages accompanying 
passengers, or to carry any class of goods they may think fit, so long 
as the transport of these does not interfere with the safety or con- 
venience of the passengers. 

A сору of an accompanying schedule reveals that the licensees 
must complete a tramway at least four miles and one farlong in 
length within three years from the date of granting of the licence, 
No mention appears of a payment for track rental, and exemptions 
from octroi duties or municipal rates and taxes are granted to the 
licenseer. As regards electricity supply, mains have to be laid 
within a compulsory area (in this case the streets along which the 
trams are to ron) within two years of the granting of the licence. 
The maximum prices fot energy for lighting are to be 12 annas per 
unit with a minimum annu! charge of 20 rupees, and six annas per 
unit for energy for power. The prospective licensees (Meses. 
Crompton & Co.) are to be allowed to make over and transfer the 
tramways order and electricity supply licence to a London company, 
provided tbat the municipality is satisfied as to the financial position 
of the proposed company. 


Buenos Ayres.—A conflict has arisen between the 
Anglo-Argentine Tramway Co. and the Executive Government 
owing to the latter having granted а new concession to a syndicate, 
and having annulled the company's original concession over 
certain routes. The company has taken legal proceedings for the 
protection of its rights, 


Croydon.—The Tramways Committee recently submitted 
а report recommending the Council to determine the lesse of the 
British Electric Traction Co., which will expire on May 31st, 1906. 
Notice of this must be given before December 31et of this year. 
The Council approved the recommendation. The B.E.T. Oo. wrote 
stating that it was about to construct the section of the tram- 
way from Croyden to Tooting, and asking the consent of the Council 
to erect additional car-sheds at the Thornton Heath depót, where 
the Oroydon cars are sheltered. This privilege was asked for on 
terms, together with a request that the Corporation would also give 
the company facilities for ranning the cars from the depôt to the 
new lines in the event of the lease being determined. The Council 
unanimously decided to refuse to grant the request. It was hinted 
that the decision of the Council to determine the lease woald allow 
any negotiations to go forward for the alteration of the present 


: terms of the lease. 


Derbyshire.— Recently the Mottram and Hollingworth 
U. D. Cs. and Tintwistle R.D.C. asked the Urban Electric Supply 
Co. to extend the electric tramways from Glossop into the three 
districts. The company, on the ground that it would not receive an 
adequate return for the outlay, has declined to embark upon the 
scheme. 


Edgware.—A driver in the employ of the Metropolitan 
Electric Tramways, Ltd., has been committed for trial on a charge 
of driving an electric car recklessly in Edgware Road on Easter 
Monday. The car collided with a horse and van, killing the former 
and seriously injuring two men. | 


Folkestone.—The T.C. has applied to the В. of T. 
for an extension of time in which to commence and complete the 
electric tramways. А Р 

Mr. W. B. Hopkins, of the National Electric Construction 
Co, Ltd., attended the meeting of the Cheriton О.р G. on 
June 6th, with reference to the electric tramway scheme 
from Folkestone through Cheriton to Hythe. Mr. Hopkins 
said bis idea was to form “one grand municipal scheme” to connect 
up Cheriton and Shorncliffe with a main line from Folkestone to 
Hythe, which would go across Shorncliffe Camp. The Council 
decided that it could do nothing in the matter until it had the fall 
echeme in detail before it. 


Houghton-le-Spring,—4A sad accident occurred on the 
newly opened line of the Sunderland and District Electric Tram- 
ways Co. last Monday. The driver lost control of a саг in 
descending а elope inear Silksworth, and it crashed intoa wall. 
About 14 passengers were injured, and a boy was so badly hart that 


he died almost immediately. Another passenger and the driver 


had to be removed to Sunderland Infirmary. 
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Glasgow.—A summary of the traffic returns of the 


Tramways De ent for the year ending May 31st shows that 
during the 12 months 195,767,519 passengers were carried, against 
188,962,610 in the previous year. The total traffic revenue 
amounted to £756,480 8s. 7d., against £717,893 4s. 2d., an increase 
of £38,587 4s. bd. The car-mileage was 17,942,595, compared with 
16,291,082—a difference of 1,652,518. The average traffic revenue 
per car-mile was 10'12d., against 10°58d. in 1903-4, while the 
average track mileage (single) open during the year was 1442 miles, 
compared with 135 miles in the previous year. 


Kirkealdy.—Althongh the total number of passengers 
carried by the Kirkcaldy Tramways for the first year's workiog was 
3,632,855, there is a loss shown of £1,575. 


London.—Crry.—A conference between the Special 
Committee of the City Corporation, which is considering the 
question of tramways over Blackfriars Bridge, and a deputation 
from the L. O. O., took place last week at the Gnildhall. The pro- 

s were of a friendly character, and it is expected that the 
Court of Common Council will rescind its resolation vetoing the 
proposition. The widening of Blackfriars Bridge practically 
amounts to the building of a special bridge for the tramways, as 
recently suggested by one of our correspondents, and will certainly 
remove many of the objections which have been raised to the laying 
of tramways across the river. 


Neweastle-on-Tyne.—The balance-sheet of the city 
tramways for the past twelve months has just been issued. It shows 
a total income of £197,850 as against £185,028 for 1903-4, an 
increase of £12,822. The expenditure was £127,019 as against 
£121,558 for 1903-4, an increase of £5,461. This leaves a net 
revenue of £70,831 as against £63,470 for 1903-4, an increase of 
£7,361. The car-mileage for last year was 4,326,152 as against 
4,059,907, an increase of 266,245. The chief items of expenditure 
were :—Power, pumping and sub-stations and diatribution expenses, 
£10,628; public lighting, £587; general expenses, £17,494; traffic 
expenses, £69,716 (which included wages, £47,940); maintenance 
work, £28,594. The total traffic receipts were £193,305 as com- 
pared with £180,631 for 1903-4, an increase of £12,675. Ав to the 
disposal of the profite, the interest on loans totals £33,944, while 
the hii sha fund requires £29,718, so that a net profit on the 
year’s working of £6,294 remains. This, with the balance from the 
previous year of £3 661, makes a total of £9,955, which is carried to 
the renewals fund. There has been paid off altogether in renemp 
tion £83,371, and £2,053 has been placed in the sinking fund. It 
is interesting to note that the total expenditure has been reduced to 
7 054. per car-mile as against 7:19d. for the previous year, while the 
revenue works out at 10°72d. per car-mile. Traffic expenditure per 
car-mile was 3:87d. compared with 3 97d. 


New York Subway.—On Monday last a long stretch of 
the new subway was flooded by the bursting of а 48-in. water main, 
greatly disorganising the traffic. 


New Tealand.—CHRISTCHURCH.— Progress payments 
have been made by the board to the New Zealand Electrical Con- 
struction Oo. to the amounts of £24935 and £2,063 (deposit 
returnable). 

KAROBI.—The ratepayers by a large majority have rejected the 
propoeal pat forward by the B.O. to borrow £29,000 for a systent of 
Lombard motor-'buses and the installation of an E.L. plant. 


Plymouth.—The T.C. has received from the B. of T. 
sanotion to borrow £2,800 for laying the Garden Btreet Tramway 
aud for electrical equipment. 


South Shields.—After several years of debate, disputa- 
tion and argument, and after appeals to the people for approval or 
condemnation of innumerable schemes, a start has at last been made 
with the Corporation system of electric tramways, and there isa 
promise of the scheme being pushed forward with all possible 
epeed. The lease on the present tramways in the borough held by 
the South Shields Tramways Co. does not expire until February 
next, but it is intended to proceed with the construction and equip- 
ment of the new route over which the Corporation bas powers to 
ran the cars. The Stanhope Road section is to be begun first, and 
the line will be carried from Tyne Dock, down Stanhope Road, 
along Meldon Terrace and down Westoe Lane. The contract price 
for the permanent way is stated to be £45,000, the work having 
been undertaken by Messrs William Underwood & Brothers, of 
Dakinfield. 


Walsall.—4An agreement is to be entered into with the 
Wolverbampton and District Electric Trection Co., Ltd., under 
which the Corporation shall have the right to run “through cars 
over the company's lines to and from the Market place, Willenball, 
on such terms and conditions as may be agreed upon by the Tram- 
ways Oo. and the Corporation. For this purpose the Corporation 
is to extend its tramway from its present terminus in the Walsall 
Road, Willenhall, so as to form a junction with the tramway of the 
Wolverhampton and District Tramways Co. 


TELEGRAPH AND TELEPHONE NOTES. 


Portsmouth.—On Tuesday last week telegraphic com- 
munication with the town was interrapted for some hours, the 
underground telegraph wires baving been flooded. Telephone 
trunk lines were temporarily used for telegraphic purposes, 


Cable Rates.—Last week the Chancellor of the 
Hixchequer received a deputation, introduced by Sir Edward 
Sassdon, urging a reduction in the cable rates to India, China and 
West Africa. The OChanoellor deprecated the substitution of 
Government for private enterprise, aud stated that the rate to 
India would, in a few months, be reduced from 2s. 6d. to 2s. a 
word. The rate to Egypt had already been reduced to le. а word. 


Houghton-le-Spring.—The difficulty between the U. D. C. 
and the postal authorities with regard to the telegraph lines has 
been settled by the adoption of an entirely new route for the latter, 
remote from the electric tramwayr. 


Mauritius-Réunion.—In the Parliamentary papers of 
Thursday last week, Sir Obarles Dilke asked the Under-Secretary 
of State for Foreign Affairs whether his attention had bsen called 
to the announcement by the French Under-Secretary of State for 
Posts, that an agreement had beon concluded directly between H.M. 
Government and France, for the laying of a cable between 
Mauritius and Réunion to connect with the Réunion-Madagascar 
cable, for which funds were voted in France more than a year ago ; 
whether any information could be given as to the nature and details 
of the agreement; whether the Cables Committee recommended by 
Lord Balfour of Burleigh'siCommittee had been organised ; and if 
во, whether the present international] agreement was a first result of 
the work of any such committee. Earl Percy, in reply, said that 
negotiations had been in progress between the British and French 
Post Offices with regard to the laying of а cable between Mauritius 
and Réunion, but no definite agreement had been arrived at. The 
Cables Committee recommended by Lord Bslfour of Burleigh's 
Committee was to be an extension of the Inter-Department Com- 
mittee known asthe Cables (Landing Rights) Committee, which had 
been established for some yesrs. The question of the proposed 
Mauritius-Réunion cable had been under the consideration of the 
latter Committee. 


Metropolitan District Railway.— On Tuesday last a 
farther section of the District Railway—between South Acton and 
Hounslow Barrack з, about 64 miles in length— was changed over to 
electric traction. There will still be some delay, however, before 
the complete electric service on the main line can be inaugurated, 
mainly owing to delay in the delivery of the rolling stock. 


New Atlantic Cable—On Sunday last the cable 
steamer Cambria left Queenstown to take soundings across the 
Atlantic, in readiness for laying the new cable of the Commercial 
Cable Co. The Irish shore end has already been laid by the 
Cambria for a distance of 100 miles to sea from Waterville, Cc. 
Kerry. The c.s. Colonia will leave London later for Cape Canso to 
lay the cable over the course charted by the Cambria. The latter 
P Me to the Telegraph Construction and Maintenance Co., 
London. 


The Telegraph Cable Export Trade,—The fluctuating 
character of the export trade of tbis country in telegraph cables and 
apparatus connected therewith is clearly shown in the returns just 
issued for May. After а very bus; time in April, when the sbip- 
menta reached a total of £212,605, last month they fell to £72,853, 
which compares with £171,760 in May a year ago. For the five 
months ending with May, the shipments have attained a value of 
£466,793, as contrasted with £461,025 in the corresponding period 
of last year, and £1,362,133 in the firat five months of 1903. 


Telegraphic Interruptions and Repairs :— 
CABLES, IwrERROPTED, REPAIRED, 


Trinidad-Demerara (No. 1) өө ee oe өө Aug. 2%, 1901 өө ee 
Dominioa-Martinique .. ee oe oo eo Мау 7, 1908 ee ee 
Bt. Luoia-Martinigue ee ee. os ee өө Мау 7, 1909 [I ee — 
Са enne-Pinheiro ee ee se ee ee Aug. 18, 1903 ee eo 
Relssa-Issa (Yemen) Camaran .. . . Oot, 22,1903 .. ve 
Tarifa-Tangier ee ee oe ee ee Jan, 18, 1904 ee ee 


Viadivostok-N oe eo ee Feb. 9, 1904 ee ee 
Closed { Port Arabur.Chita e. .. 5. . Mar. 9, 1904 .. 0 
Jamaica-Colon ee eo ee ee ee ee Jan. 5, 1906 ee ee 
Bathurst-Bissao .. .. April 22, 1905 .. June 11 


.. May 11, 1905 oe 


Dakar-Conakry .. le 
.. Мау 25, 1905 


Paramaribo- Cayenne Ыз M 2: 


LANDLINES, 
Puerto-Barrios .. ee ee m ee ee July 28, 1202 m ee 
Kertch-Soutehoum ee eo ee ee eo Bept. 27, 1904 .. ee 
Pekin-Kiatchta .. ss $5 i ee .. June 11, 1905 .. June 18 
Rome-Constantinople .. А .. June 12, 1905 .. June 18 


Wireless Telegraphy on Trains.— It appears that 
good resulte are being obtained with wireless telegraphy on moving 
trains between Chicago and St. Louis, U.S.A., and the railway 
authorities are reported to have said that they will adopt the system 
on the whole of the Chicago and Alton railway. 


Heavy Train Loads.—The S/andard quotes an article 
in a New York paper, in which it is contended that the heavy train 
loads which have become customary in America are detrimental to 
efficiency of operation. The speed at which trains, weighiog 3,500 
to 4,500 tons, can be hauled, even by the biggest locomotives, is 
only about 10 miles ап hour, and the result is an actual increase in 
cost, besides delay both in transit and in accumulating the cars of 
which the long trains are composed. It is stated also that tho 


Pennsylvania Б.В. Oo. is already reducing the weight of its goods 
trains, 
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CONTRACTS OPEN AND CLOSED 


OPEN. 


Aston Manor.—June 23rd. Electrical equipment of 
о DENTS for the Corporation. See ''Official Notices 
June 9th. 


Belgium.—June 23rd. Tenders for an installation of 
electric lighting in the Posts and Marine Department in the Rue 
Ducale, Brussels. Particulars for 1 fr. from, and tenders are to be 
sent to, La Direction Générale des Ponte et Chaussées, 38 Rue de 
Louvain, Brussels. 


Darlington.—June 19th. Switchboard extension and 
booster for the Corporation. Bee Official Notices" June 2nd. 


Dartford.—June 21st. Annual supplies for electric 
lighting department. See “ Official Notices” to-day. 


Grays Thurrock.—June 17th. Storage battery, feed 
pump, switchboard and economiser extensions, for the U.D.O, 
Bee “ Official Notices June 2nd. a 


G.W. Railway.—June 28th. Pipe-work, pumps, feed- 
heaters, and other plant for Park Royal generating station. See 
“ Ofcial Notices June 95b. 


Holland.—June 24th. The authorities of the Walcheren 
Steam Tramway at Flushing are inviting tenders until the 24th 
inst. for the conversion of the Middelburg-Flushing-Dornburg line 
into an electric tramway. 


Hornsey.—Juue 19th. Side-arm brackets and switch- 
boards for arc lighting. See Official Notices June 9th. 


| Hull.—June 22nd. One 500-K w. high-tension and one 


500-K w. low-tens ion, oontinuous - current high-speed generating sets; 
also six Lancashire boilers with downtake superheaters. See 
'! Official Notices" Jane 9th. ` | 


Italy.—June 30th. The Prefectural authorities of 
Messina are inviting tenders until the 30th inst. for the concession 
E the electric lighting of the port of Messina during а period of 

e years. | 


Leigh.—July 1st. One water-tube boiler. 
Notices” June 9th. 


Melbourne.—July 14th. Arc lamps, poles, brackets, 
а pu street lighting for the Council See Official Notices 
ay { 


. Metropolitan Asylums Board.— June 28th, Engineer- 
ing supplies and electrical accessories. Bee “Official Notices” 
to-day. 

Rotherham.—June 26th. Cable and meters for one year 
for the electric light department. See “ Official Notices to-day. 


See ** Official 


Spain.—July 3rd. The municipal authorities of Fregenal 
are inviting tenders until July 3rd for the concession for the electric 
lighting of the town during a period of ten years. Particulars may 
be obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Fregenal. \ 


Spain.—July 5th. The municipal authorities of Mazarron 
are inviting tenders for the concession for the electric lighting of 
the town during a period of 30 years. Particulars may be obtained 
from, and tenders are to be sent to, EI Seoretario del Ayuntamiento 
de Mazarron. 


Stepney.—June 28th. Meters, demand indicators, and 
атс lamp carbons for electricity supply department. See Official 
Notices” to-day. 


OLOSED. 


 Ashton-under-Lyne.—The T.C. has accepted the tender 
of Messrs. Dick, Kerr & Oo., Ltd., for six single-deck tramcars. 


Canterbury.—The T.C. has appointed Mr. W. Attwaters, 
of Lower Bridge Btreet, Canterbury, to carry out electrical engi- 
neering work for the ensuing half year. 


Dublin.—All the coals for the Corporation Electricity 
Works for next year, 12,000 tons, are being bought from Scottish 
collieries, Tenders close this week. 


Durham Collieries.—The Durham Collieries Electric 
Power Supply Co. has placed an order with Messrs. Bruce Peebles 
220 он Ltd., for а 9,000 B.. generating station complete, for 


East London.—The tender of Messrs. Isaac Storey and 
Co., of Manchester, a& £855, for а surface enser, subject to 
better terms not being obtainable, has been accepted by the 1.0. 


Edinburgh.—The Corporation has ordered from the 
Btirling Boiler Oo., Ltd., for McDonald Road electric light and 
power station, two Stirling boilers with auperheaters and chain 
grate stokers, each boiler to evaporate 18,900 Tb. of water per hour, 


Faversham.—The T.C. has accepted the tender of Mess. 
Callender’s Oable Co. for the supply of cable, at £259. 


Glasgow.—The Electricity Committee has closed the 
contracts for coal for the next year. In all 51,000 tone best washed 
singles have been bought. 


Islington.—The Lighting Committee has provisionally 
accepted the following tenders :— 


Coal bunkers and conveying gear, Messrs. Babcock & Wilcox, Ltd., £1,813 10s.; 
six combined feeder pillars and arc lamp columns, £92 10s. each, Messrs. 
Rowand Carr & Co.; seven aro lamp columns, £8 бв. each, Rowland Carr 
an | 


Johannesburg.—The Corporation recently authorised 
the Tramways and Lighting Committee to accept the most advan- 
tageous tender for the second tramway contract. The acceptance of 
the tender of Messrs. Crompton & Co., Ltd., for arc lamps and that 
of the British Westinghouse Co. for switchboards, at £4,960, was 
approved. 


Partick.—The Municipality has placed an order for a 


600-kw. direct-coupled set, for the lighting station, with Messrs. 
Bruce Peebles & Oo., Ltd. 


Rochdale.—The Rochdale Electric Co., Ltd., has secured 


"the contract for electric lighting machinery and wiring for the new 


Clover Mill which is being erected in the town. 


Salford.—The T.C. on June 8th accepted the following 


tenders :— 
Messrs. Watson Bros., Glasgow, fireproof doors (central car depót), £271. 
Messrs. Glover & Co., Ltd., paper-insulated cable (12 months). 
Tudor Accumulator Co., Ltd., maintenance and repair of two storage 

batteries at Frederick Road Works for 10 years, £155 each per annum. 

Messrs. Geo. Hill & Co., frogs, pull-offs, &c. (14 months). 
Electrical Co., Ltd., London, two special meters, £29 each. : 
Mr. J. T. Hailwood, movable asbestos mattresses for covering ecoROmisers. 


Scottish Central Electric Power Co.—Messrs. Bruce 
Peebles & Co., Ltd., have secured a contract for the extension of 
this company's generating plant. The contract includes 3,000 H.P. 
ue alternators, condensers and switchboard, &с. The price 

9 в 


Swindon.—The T.C. has accepted the tender of Messrs. 
Veritys, Ltd., of Birmingham, for the supply of motors for hiring 
out, and that of Mesers. Berry, Skinner & Oo., of London, for larger 
size motor switch fuses. 


Trefriw.— (DENBIGHSHIRE). The Hart Accumulator 
Oo., Ltd., have secured the order for a battery of 120 of their 
standard lighting type cells for the electricity works. 


FORTHCOMING EVENTS. 


To-day's Arrangements. At 8 p.m. Physical Society. “On the Ratio between 
Mean Spherical and Mean Horizontal с.р. of Incandescent Lamps, 
by Dr. J. A. Fleming; Electrical Conductivity of Flames,” by Dr. 

. A. Wilson; Contact with Dicleotrics," by Mr. В. Appleyard; 
„Pendulum Accelerometer, an Instrument for the Direct Measure- 
ment and Recording of Acceleration,” by Mr. F. Lanchester ; " Ex- 
hibition of a Refractometer,” by Mr. R. Appleyard. 


Tuesday, June 27th.—Annua) Convention of the Municipal Electrical Associa- 
tion opens at Edinburgh. The meetings continue until the 
following Saturd&y :— Wednesday at Glasgow, Thureday and Friday 
&t Edinburgh, and Saturday at Aberdeen. А detailed programme 
of the papers and visits appeared on p. 947 of our June 9th issue. | 

Thursday, June 29th.—9 to 11.80 p.m. Institution of Electrical Engineers 
Conversazione at Natural History Museum, Cromwell Road, W. 

Monday, June 26th.—Junior Institution of Engineers. Coming of- Ace 
pooner Meeting opens in London. See our “Notes” pages 

E &y. 


Gas.—A newspaper dispatch from Cape Town says that 
on Tuesday morning а quarter of a mile of Adderley Street was 
blown up in a terrific gas explosion. Two people are known to 
have been killed, and а large number injured. The tramway lines, 
the telephone wires, and the water and gas mains were blown ont. 
There were several smaller explosions of escaping gas, and the 
water from the burst mains flooded many houses.” 

On 5th inst. a serious gas explosion occurred in a public-house at 
Baltmarket Street, Glasgow, completely wrecking the premises and 
causing injury to several workmen. 
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THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


` Tum following orders are issued for next week: 


Technical Instruction at Headquarters will be disdontinued until after Camps. 

Wednesday, June 21st.—No Adjutant's Drill. 

Thursday, June 92nd.—Recruitsand Non-effcienta for Falmouth and Plymouth 
Camp Parade at Paddington Station G.W.R., at 10.90 a. m.; those for 
Sheerness Camp at Victoria Station В.Е. & C. R., at 12 noon. 

Saturday, June .—Efficients for Falmouth and Plymouth Camps Parade 
at Paddington Station G. W. R., at 10.90 a. m.; those for Sheerness Camp at 
Victoria Station В.Е, & C.R., at 12 noon. 


J. H. S. PHILLIPS, Captain, R.E. 
5 Бог O. O. D. B. B. N. (V.) 


NOTES. 


Motor- Buses.—Acoording to the daily Presa, the motor- 
omnibus service of the Eastbourne T.C. was run at a loss of £1,000 
during the past year, and many of the 'buses are to be converted 
into water vans and dust carts. To what base uses .! 


Tramway Construction Difficulties at Tokio.— 
By the courtesy of Messrs. Dick, Kerr & O>., Ltd., we are enabled 


we have as good a service as there is in Great Britain. “Мт. 
Dalrymple proceeded to give figures relating to the cost of the 
Glasgow system, and averred that every penny of the capital shown on 
the books was represented in the present electrical equipment, and that 
their capital account did not represent “the cost of a horse system, 
a cable system, and an electrical system one on top of the other.” 
We run the car service,” he said, “ ав if we were a private company, 
with this exception, that we have simply interest on our capital to 

ay, and any profit that remains goes to the benefit of the travellers. 
We endeavour to give the best possible service to the citizens at the 
lowest possible fare. I am not here to say anything about the 
principle of municipal ownership. It is quite possible for a muni- 


 eipality to make a terrible mess of а street car undertaking ; it is 


quite possible for a company to ran a splendid service; and it is 
quite possible also for a municipality to give a good service." Mr. 
Dalrymple arrived at Chicago on May 29th, and immediately began 
to study the situation in that city. 


Appointment Vacant.— Boiler superintendent for 
Darban Corporation electric power station (£250 to £300). 


St. Helens Tramway Strike.— We are informed 
that the strike, which commenced on April 27th, may now be 
regarded as a£ an end. The full services are being ran, and all 
hostile manifestations of excitement amongst the men and the 
public have disappeared. The number of drivers and conductors 
who went on e was 108; the number who remained loyal to the 


company was six drivers and three conductors, in addition to the 


Токто Tramway Consrrauction DIFFICULTIES. 


to publish the accompanying interesting illustrations, reproduoed 
from photographs taken by one of their staff at Tokio. These 
views show the combined effects ot rain and earthquake which were 
recently experienced on the tramway line which the firm now has 
under construction. The occurrence, as will be seen, was a serious one, 


for one line appears to have been completely swept away for а con- 


siderable distance, as the position of the centre pole in one of the 
photographs shows. 


Visit of Mr. James Dalrymple to the United States. 
According to a New York correspondent, Mr. James Dalrymple, 
general manager of the municipal tramway system of the City of 
Glasgow, arrived at New York on Saturday, May 27th, for the 
purpose of i arpa to Chicago e MED Judge penae, the 
new mayor о cago, regarding the over of the Chicago 
traction lines by the o.ty. Mt. Dalrymple was immediately taken 
in charge by representatives of the New York Municipal Ownership 

e, and in the evening they dined Mr. Dalrymple, and 
organised street processions and musical parades in his honour. At 
a truly democratic reception in the ball room of the Hoffman House, 
Mr. Dalrymple spoke of his object in coming to the United States. 
He said in part:—'' You must not go away with the idea that I am 
here an thing at all with regard to the principle of municipal 
оттар. am simply here to tell а story to tbe people of 
Chicago. In Glasgow we have been operating a síreet-oar service 
for 11 years, and during that period we have made the service 
exceedingly popular. Before 1894 the system was in the hands of 
а company, bat the citisens asa whole were not satisfied with the 
service. They were not satisfied with the manner in which the 
company paid their employés, nor with the hours that their 
employés had to work, and a great many smaller details and the 
citizens of Glasgow unanimously decided to take the operation into 
heir own han Now, I believe, without boasting too much, 


. on precisely the same terms as existed 


inspectors, repair shop employés, and the clerical staff, numbering 
108. Daring the past few days, applications for re-instate- 
ment have been received from the majority of the strikers, of whom 
20 drivers and 15 conductors have been permitted to resume duty 
ore the strike. Owing to 
the misconduct and acts of violence known to have been committed 
by the remainder of the men daring the strike, the company has 
refused their applications to be permitted to resume work, and 
has filled up their places with new men. The men who bave 
been reinstated in their old positions have surrendered uncondition- 
ally, and have thrown up their connection with the Union. 


Electric Power for Refrigeration.—Now that the 
hot weather and long days are upon us, central station engineers 
should not lose an opportuhity of pushing the advantages of elec- 
tric motor driving for fans, refrigerators, and similar purposes, so 
as to gain in motor load what they lose in lighting. In view of 
the very stringent Home Office regulations now in force as to the 
doctoring of milk, refrigeration is about the only satisfactory 
means of keeping milk fresh during the hot weather. A very 
convenient sizs of refrigerating plant for dairy work, capable, say, 
of chilling 150 to 200 gallons of milk in an hour and for cooling a 
cold storage room about 12 ft. square by 7 ft. high, takes from 
9 to 81 н.р, including the necessary shafting. The same motor 
can, of course, be used for driving the revolving brushes for 
cleaning churns, also for driving the cream separators and 
other dairy appliances. There ought to be a large field for motor 


work in this direction. 
There is an inte illustrated article in the Electrical World 
and Engineer, N.Y., for April 1st, showing some electrically-driven 


eng plants, and giving certain data in connection there: 
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Institution Notes.—THE JUNIOR INSTITUTION OF 
ExcINEEBS.—The Coming of Age" summer meeting is to be held 
in London from June 26th to 30th. A full programme of visits has 
been arranged to, among other places, the Mansion House, Bt. 
Paul's Cathedral, the Royal Arsenal, the Royal Mint, Messrs. 
Yarrow's works at Poplar, the N.L. Bailway works at Bow, the 
L.O.C. generating station at Greenwich, Doulton & Co.'s pottery 
works, Neasden power station and Earl's Court Exhibition. The 
conversazione takes place on Tuesday evening, June 27th, at the 
Royal United Service Institution; on June 29th there will be a 
trip to Chatham by the Clacton Belle, and the Institution dinner is 
to take place at Earl's Court Exhibition on June 30th. At the last 
event there should be a record gathering, as the programme tersely 
says, по speeches." 

INCORPORATED ASSOCIATION OF MUNICIPAL AND Oovunty 
ExGINEERS —The annual meeting of the Western District of thie 
Association was held at Gloucester recently. A visit was paid to 
the municipal tram dep6ts and electricity works. А paper 
on Gloucester Electricity Works," by Mr. Walker Bache (city 
electrical engineer), was discussed. 


Boiler Explosions,—The report on the working of the 
Boiler Explosions Acts, during the year ended June 30th, 1904, has 
been issued. The Times says that 42 preliminary inquiries and 
18 formal investigations were held during the 12 months. In 13 
out of 18 cases in which formal investigations were held, blame was 
attached to the owner of the boiler or to his employé, and in two 
cases the persons who advised the owner as regards the efficiency of 
the boiler were blamed. In no case was blame attached to any 

ublic association or company undertaking the inspection of boilers. 
During the 12 months, 19 persons were killed and 45 injured by 
boiler explosions. In most cases the primary cause of explosion 
was neglect. 


Exhibition of Work.—On Wednesday, June 28th, there 
is to be opened at the Imperial Institute (North Gallery) by Earl 
Spencer an exhibition of practical work executed by the students 
of technical classes in Great Britain, Ireland and the Colonies and 
by candidates at the City and Guilds of London Institute's Annual 
Examinations, 1905. The exhibition will remain open until July 
8th. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and ratlway officials, to readers of the 
ELmBOTRICAL Битву posted as to their movements. 


Central Station Engineers.—The Warrington T.C. 
on June 6th granted the recommended increases of salary which 
were mentioned in the ErzoTBRICAL Review last week. 

The West Hartlepool T.C. has increased the salary of the borough 
electrical engineer (Mr. FaIEDEBICHS) from £300 to £325 per 
annum. 

The Luton T.C. has increased the salary of the electrical engi- 
neer (Mr. Cookz) from £230 to £260 per annum. 

The Kettering U.D.C. on June 7th appointed Mr. W. A. WALKER 
(the present assistant electrical engineer) as electrical engineer at a 
salary of £175 per annum, increasing by £25 a year to £250. 

The Macclesfield T.C. on June 7th appointed Mr. J. Н. Woop- 
WARD as consulting electrical engineer. : 

We understand that the statement which appeared in thiscolumn 
last week regarding the Jobannesburg appointment is incorrect 
The паша of the candidates have not yet been considered by the 
Council. 

Mr. SHEPPARD has resigned his position ав mains superintendent 
under the Stalybridge, Hyde, Mossley and Dukinfield Tramways 
and Electricity Board. 

The third annual banquet of the Durban Corporation electricity 
department was held recently, Mr. J. Rosen's, the borough elec- 
trical engineer, presiding. The Mayor proposed the health of the 
department, and, in referring to the excellent services of Mr. 
Roberte, said that Durban was the West lighted town in South 
Africa. 

Mr. L. Paron GREIG, engineer to the Corporation of Bury St. 
Edniunds, has been appointed engineer to the Richmond and Surrey 
Electric Light and Power Co., of Richmond, in succession to Mr. 
M. C. Flemyng. resigned. 

The employés of the Glasgow Corporation electricity department 
held their annual outing on Saturday, the destination being Helens- 
burgh. During the day Mr. W. W. LackriE, the chief engineer, 
presented Mr. W. A. Снлмкн, late chief, with a pair of silver 
candlesticks and a silver inkstand as presenta from the employés on 
the occasion of his leaving Glasgow. 


Tramway Officials. — The Tramways Committee of 
Newcastle-on-Tyne has recommended the T.C. to increase the salary 
of Mr. EAsTEN, manager of the commercial department of the tram- 
ways, by £25 a year. 

The Erith U. D. C. has appointed Mr. A. CovENEY, general manager 
and resident engineer of the Ashton-under-Lyne Manicipal Tram- 
ways, as tramways manager at a salary of £250. 

Out of 160 candidates, Mr. J. W. Влмвев, traftic superintendent at 
Halifax, has been appointed tramway manager at Keighley at an 
annual salary of £110. 


The Bournemoath T.C. has appointed Mr. Burin, electrical 


engineer, to act as resident engineer in connection with the ocon- 
struction of the Ohristchurch tramways, and on their completion to 
act as electrical engineer for the whole of the Council's system, 
including the Poole lines, the salary to be £400 a year, rising by 
£25 per annum to £450. This salary is to include the right of the 
Council to use Mr. Balfin’s lip rail where required without payment 
of royalty. The Council has also decided that Mr. BARBER, traffic 
manager, shall also have the management of the Poole undertaking 
aud the Christchurch system on its completion, his salary to be 
5 from £300 to £400 per annum, rising by £25 a year to 

450. 

The Dartford U.D.O. has decided to pay £200 to Mr. TIFFIN, 


surveyor, for extra services in connection with the electric tram- 
ways. 


General.— Mr. R. WI. sox, electrical expert, has been 
re-engaged for a further six months by the Dadley Corporation 
Electricity Committee. Rather than appoint a permanent engi- 
neer, it was deemed wise to retain Mr. Wilson's services until the 
question of the tramway agreement is settled. 

The late Bir Бовевт HERBERT (Telegraph Construction and 
Maintenance Co.) left estate of the gross value of £39,898, the net 
personality being £32,797. 

The Hon. REGINALD PABERR has been elected to a seat on the 
directorate of the Sunderland District Blectric Tramways, Ltd. 

Mr. W. E. NASH, a member of the staff at the Kent Electric 
Power Oo.'s с зев, Chatham, has been presented with a handsome 
marble timepiece by the staff on the occasion of his marriage. 

The Society of Arts Albert Medal for the present year has been 
awarded to Lord Влугжон, O.M., So. D., F RS., “in recognition 
of the influence which his researches, directed to the increase of 
scientific knowledge, have had upon industrial progress, by facili- 
tating, amongst other scientific applications, the provision of accu- 
rate electrical standards, the production of improved lenses, and 
the development of apparatus for sound signalling at sea." 

According to the Electrical World and Engineer, Mr. FRANK 
J. BPRAGUE, with his wife and a large party of friends, recently 
sailed for England and Europe. It is said that Mr. рене will 


devote special attention to the development of heavy electric trao- 
tion d hís stay here. 


The Postmaster- General bas appointed Mr. E. CRABB and Mr. 
H. S. CAREY to be assistant secretaries to the Post Office. 

Mr. HERBERT AusTIN, of the Wolseley Tool and Motor Co., Ltd., 
has been elected chairman of the Permanent Committee of the 
British Empire Motor Trades Alliance. 

The Times says that Bir WM. Murocx, Postmaster-General of 
Canada, arrived in London on Wednesday to attend the Pacific 
Cable Conference. 


The degree of Doctor of Laws has been conferred upon Sir Wx. 


. Млтнев by the Princeton University, U.B.A. 


NEW OOMPANIES REGISTERED. 


Charlton Syndicate, Ltd. (84,842).— This company was regis- 
tered on June oth, with a capital of £7,500 in £1 shares, to adopt an agreement 
for the acquisition by the company, or its nominees, of the business and assets 
of Johnson & Phillips, electrical engineers, of Victoria Road, Charlton, Kent, to 
promote & company for the acquisition of this company's undertaking, and to 
carry on the business of eleotrical, telegraph, telephone or general engíneers, 
cable makers and contractors, &c. The first subscribers (each with one share) 
are: J. S. Dare, 15, Collingwood Avenue, Muswell Hill, N., secretary; G. T. St. 
J. Bishop, 143, Faraday Road, Wimbledon, cashier; J. G. Brotheridge, 84, 
Steedman Street, Walworth, clerk; H. R. Ireland, 1, Stanley Road, South 
Woodford, book-keeper; A. Govey, 17, Dunbar Road, Forest Gate, olerk; H. A. 
Nutland,.5, Cathles Road, Balham Hill S. W., clerk; and J. M. Wars oye 
Cressy Road, Hampstead, N.W., clerk. No initial public issue. S. A. Bird is 


the sole director. Remuneration, 10 per cent. of the net profits. 


Catania Electric Lighting and Tramways Co., Ltd. 
(81,881).— This company was registered on June 8th, with a capital of £1,000 in 
£1 shares, to construct or acquire tramways, electric lighting works, plant and 
machinery in Sicily or elsewhere, and to carry on the business of tramway pro- 
prietors, suppliers of electric light, electric, mechanical and hydraulic engineers, 
electricians, carriers of passengers and goods, &c. The first subscribers (each with 
one share) are:—A. J. Lawson, 4, Adelphi Terrace, W.C., M.I.C.E.; A. Roddick, 
4, Adelphi Terrace, W.C., surveyor; G. A. Wilxon, 12, Porchester Gardens, W., 
clerk; А. К. Allen-Lodge, 116, Cambridge Street, Warwick Square, S. W., 
architect; G. Waterhouse, Park House, Buckhurst Hill, architect's assistant; 
Е. A. Sanderson, 38, Fordel Road, Catford, S. E., accountant; and A. J. Mac- 
master, 11-12, Clement's Lane, E.C., iron merchant. No initial public issue, 
Registered without articles of association. | 


OFFICIAL RETURNS OF 
|. OOMPANIERB. 


ELEOTRIOAL 


Stanley Electric Carriage Co., Ltd., Ohelsea (83,297).—A 
mortgage debenture, dated June 1st, 1905, to secure £625, charged on the com- 
pans’s undertaking and property, present and future, including uncalled ca 
has been registered. Holder: Major-General E. H. Satorius, V. O., C. B., Ol 
Swan House, Chelsea Embankment, S.W. 


Auto-Electric Rifle and Target Co., Ltd. (76,336).—Issue, on 
May 15th, of £50 debentures, part of series created December 5th, 1904, to 
secure £6,000, charged on the company's undertaking and property, present and 
future. No trustees, Previously issued of same series: £2, 


Mann, Egerton & Co., Ld., Electrical Engineers, Norwich, 
(83,750).—Issue оп June lst of £400 debentures, part of series created April Ist, 
1905, to secure £10,000, charged on freehold and leasehold properties in Norwich 
and Ipswich, and the company's undertaking and property, present and future, 
including uncalled capital. Trustees: G. F. Buxton, Dunston Hall, Norfolk; 


and J. J. D, Paul, Eaton Grove, Norwich. Previously issued of same series, 
£3,700. 
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Barbados Light Railway, Ltd. (84,994). — £6,000 deben- 
tures, created May 11th, 1905, charged on the company's railways, lands, build- 
ings, fixed plant, &c., in Barbados, and its undertaking and general asseta, 

resent and future, including uncalled capital (subject to any prior charge in 
avour of Dick, Kerr & Co., Ltd., on engines, motors, tin dig and rolling stock 
supplied by them). Holder: C. J. P. Carr, Ditoham Park, Petersfield. No 
rustees. 


South African Lighting Association, Ltd. (27,609).—R:- 
issue, on May 24th, of £400, and on May Bist of £1,400 debentures, part of series 
created August 12th, 1890, to secure £20,000, charged on the company's under- 
taking end property. Holders: J. W. White, Orchard House, Nailsea, near 
Bristol; Miss C. Hayes, 10, Woodchurch Road, West Hampstead: Miss E. 8. 
White, Orchard House, Nailsea, near Bristol; W. A. Spurgin, 109, Paynes Road, 
Freemantle, near Southampton; Mrs. R. M. Casb, Foxcote, Addisoombe Road, 
Croydon; W. Cash, 90, Cannon Street, Е.С.; and A. Н. Reed, 64, Mark Lane, 
E.C. No trustees. Previously issued of same series: £20,000. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tue fourth annual report of the West 
West Bromwich Bromwich electrical undertaking is very 


Municipal favourable to that concern. With an output 
Electricity some 28 percent. above the 1904 figure and 
Supply. improved average working costs, which would 


have been better still but for losses in con- 
nection with motor hiring and free wiring, the department earned 
a gross profit during the year of £4,715, and after meeting financial 
obligations there remained a balance of £1,328. After deducting 
from the latter amount the sum of £312 for special allowances, the 
remainder was carried forward. | 
The prices charged are:— Private lighting, 44d. and 14d. per unit 
on the maximum demand system; power, 1d.; traction 24. 
per unit up to 750,000 units per annum, and 14d. beyond. The 
chief engineer is Mr. John H. Wray. 


GENERAL STATEMENT. 


For year ending March 81st— 1905. 1904. 
Total capital expended ... - ee £61,024 £56,506 
Number of units sold— 
Private supply - ons ees 330,473 271,096 
Public lighting ' зо eee eee 105,285 42,557 
Traction AE E ses es 976,126 791,853 
Total number of units sold. 1,411,884 1,105,006 
Equivalent No. of 8-0.р. lamps connected 19,675 12,065 
H.P. of motors connected ... T at 213 163 
Number of public lamps ... 2 ec 82 80 
Maximum load in a Wm. ius РРА 834 788 
Revenue Aocount— 
Gross revenue sis $us nee £10,765 £9,318 
» expenditure ... да” eds £6,050 £5,100 
n profit eee eot eve eee £4,715 £4,218 
Average price obtained per unit— 
Private supply 2s ii ..  . 2'24d. 2:854. 
Public lighting vss € we 1:45d. ‘91d. 
Traction s (ss sas aes 1:744. 198d. 


REVENUE AOOOUNT FOR YEaR, 1904-5. 
Gross revenue T ees . £10,765 = 1'83d. per unit. 
Works and distribution costs (in- 
£4,745 = 80d. „ 


cluding public lighting) ... is 
Total working costs 880 „ 6,050 = 109d. „ 


Pnorrr STATEMENT, 1904-5. 


Interest on loans T eos eee - eet TI) £2,015 ` 
Binking fund [EE eee eee eee eee ees 1,372 
Balance on year’s working ... (ei^ us .. 1,928 


eS» &4,715 


Gross profit | з 


CITY NOTES. 


Utah Light and Railway Co. 


Тнв Electric and General Investment Co. acis as trustee for 
$500,000 of 6 per cent. Collateral Trust Improvement Notes of the 
Utah Light and Railway Co., of Salt Lake City, U.S.A, and as 
these notes, and also а considerable number of the bonds and shares 
of the company are held in this country, the following figures will 
be of interest :— 


JANUARY Ist TO APRIL 30TH, 1905. 


1905. 1904. 
Gross income • өө ее oe ee . 3 180,263.08 25801, 903.32 
Less operating, general and maintenance expenses 242,764.48 238,730.52 


Net from operating ais T 8s as 8 187, 408.60 S153, 166.97 


R. Waygood & Co. 


Тнв report to be submitted at the meeting at Cannon Street Hotel 
to-day says that for the year ending March 31st, 1905, the profits, 
including £6,074 brought forward from last year, amount to 
£29,339. | 
Managing director's and directors’ fees absorb .. .. £2,800 


Dividend on preference shares ee А i s 8,100 
Patent rights, amount written off. ss Р ET 500 
Further amount placed toreserve .. ks - ee 1,400 
General reserve account (amount added) .. ea PM 1,000 
Interim dividend on ordinary shares m «x es 8,576 
Leaving a balance of .. i өө us xx .. 12,164 

£29,839 


The directors recommend that a further dividend be deelared at the 
rate of 13 per cent. per annum for the six months ending March 
31st, 1905, making, with the interim dividend already paid, 9 per 
cent. for the year on the ordinary shares, which will require 
£8,775, leaving a balance of £3,389 to carry forward. 


Babcock & Wileox, Ltd. 


THE directors have issued a circular to the shareholders in oonnec- 
tion with the proposed modification in the reserve fund and capital 
account referred to at the recent meeting. They submit that, as the 
extension of the business requires employment of increased working 
capital, and as the reserve fand has accumulated to an amount that 
admits of it, they place before the shareholders the means of 
readjusting the capital and reserve fund accounts by making a dis- 
tribation out of the reserve fund of £265,000 at the rate of 10s. per 
share to the holders of ordinary shares. It is intended to create 
270,000 new £1 ordinary shares. It is proposed to offer 265,000 
ordinary shares of £1 each at par to the shareholders in the propor- 
tion of one new share for every two ordinary shares. An exíra- 
ordinary general meeting was held in London yesterday, altering 
the articles of association and increasing the capital of the com- 
pany to £900,000 by the creation о? 270,000 new ordinary shares of 
£1 each, to rank pari passu with the existing ordinary shares, 


Hindhead and District Electrie Light Co. 


Тнв second annual meeting was held last week, Mr. J. Grover 
presiding. The report showed that the total outlay for land, 
buildinge, plant and cables, has been £12,634, and that 11,000 fully 
paid-up shares had been issued. The number of customers at 
present on the company’s books is 66, an increase of 17 since last 
year. 

The CHAIBMAN said he was sorry that the hope of paying a divi- 
dend had not been fulfilled. The station had been ranning for 4} 
years, and had not earned a dividend; but he hoped that such a 
result would not occur again. It was, however, clear that it did not 
pay the company to make electricity in small quantities. The com- 
pany’s gross earnings had been £1,412, and their working expenses 
£1,417, which left a small loss to to next year’s 
accounts. Their working expenses had been kept as low 
as possible. They had no costly staff to maintain, no 
directors’ fees, while their secretary’s salary was only £20, 
aud their managing directora £20 below that. The total of their 
salaries and wages was £202 ; coal and oil cost £327, and the balance, 
£208, covered rates, repairs, and insurance. It would have been 
easy to bave paid a small dividend, at the expense of the deprecia- 
tion fand, but, in his opinion, 74 per cent. of the value of plant and 
machinery was too little to set aside for depreciation; it should at 
least ba 10 per cent. A machine might not be worn out at the end 
of 10 years’ use, but, compared with an up-to-date machine, it might 
be so costly to work and maintain, that it would be wiser to sell it 
for what it would fetch, or even to consign it to the scrap heap. 
As proof, he might point out that already their two steam setr, 
erected only in 1900, were fonnd too expensive to work, and they 
were proposing to keep them only for contingencies. Last year 
they pat down а 40-н.р. engine, and they had now ordered another 
of the same kind, but giving 80 н.Р. He thought that unless they 
extended their cables to Haslemere, this new addition would give 
them all the power they would need fur the next two years. The 
total cost of the additions to their plant was a little over £2,000, 
but he himself would take up additional shares to that amount. 
A few of their customers had complained of the price of current 
(viz., 8d. per unit), but even at that figure the company was unable 
to earn а dividend, and he failed to see how the price could be 
reduced. The company could greatly increase their output at the 
cost of a small addition to their working expenses. A reduction in 
price was made to large consumers, and power for use in motors 


` was sold at only 4d. per unit. They were not in the position of a 


municipality owning an electric plant, who could put the cost of 
working upon public lightirg, or upon their works department, or 
upon the rates. He had heard of one large borough which credited 
its electric department with 4s. per head of the population for 
public lighting. In his opinion, the amount credited should not be 
above ls., judging from another borough where the light was 
supplied by a company. When municipal accounts were audited by 
independent chartered accountants (as they were likely to be before 
long), it was Lis impression that there would be a panic in the 
electrical departments, and a great rise in the price of current to 
consumers. They had one cable a mile in length which only supplied 
five houses with light. 

We give a brief description of this undertaking in our Lighting 
and Power Notes” this week. } 
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Kabelfabrik Actien Gesellschaft, of Pressburg. 


THE report for 1904.of the Cable Works Oo., of Pressburg and 
Vienna, which has a share capita] of 2,400,000 kronen, recommends 
the payment of а dividend at the rate of 7 per cent., or 28 kr. per 
share, being the same rate as in the previous year. As compared 


with 1903, the accounts show a slight increase in the profits, ` 


although tbis is not due to an improvement in the general condition 
of business, as the profits did not advance in the same proportion as 
the sales, while the greater turnover was only obtained by con- 


tinued competition abroad. The directors record with satisfaction | 


the fact that orders were received from individual industrial 
undertakings in Germany, as well as from various 
Prussian railway administrations for block, signal and tele- 
graphic cables, and the greater portion of the orders 
have already been delivered. In addition to these, con- 
siderable cable orders were received for Spain, Belgium 
and Russia, and although those for Ghent and Riga are incladed in 
the balance-sheet, they will only be settled in the current year. A 
site adjoining the Pressburg Works has been acquired, and the new 
factory at Vienna was expected to be opened last April. Daring 
the year the company was employed by both the Austrian and 
Hungarian Governments in accordahce with the amount of the 
credits voted, and if the credits proposed for 1905 are carried, large 
orders are also expected for the current year. Moat of the cable 
networks ordered by municipal authorities and companies, both at 
home and abroad in the past year have already been laid; only 
those for Leoben, Portschach, Saragossa, and the Bada-Pesth tram- 
way, as well as an installation for the Belgian State railways, had to 
be postponed until 1905, owing to the continued unfavourable 
weather. 

The patent account, which hasapparently been written down by 10 
per cent. per annum, appears for the last time, and unless further 
inventions are acquired this item will not appear in the balance- 
sheet for 1905. The total income amounted to 1,410,805 kr., and 
after meeting working expenses, taxes and interest charges and pro- 
viding for depreciation, there remains a surplus of 245,174 kr. 
This sum has allowed of the payment, after placing 5 per cent. to 
the reserve fund and providing for directors’ fees, &c., of a dividend 
at the rate of 7 per cent., with 37,943 kr. carried forward. 


Electric and General Investment Co.— The directors 
recommend tbe following dividends, &., for the year ended May 
31st, 1905 :—Ordinary shares—A dividend of 4s. per share, of which 
1s. per share was paid on account in January last, leaving 3s. per 
share to ba distributed. The trustees for the ordinary shares 
reserve fund propose to distribute out of the dividends received 1s. 
per share, making & total present distribution of 4s. per share, or 
20 per cent.; or a total distribution of 5s. per sbare, or 25 per cent. 
for the year. On the founders’ shares a dividend of £20 per share 
for the year ended May 31st, 1905, is proposed, and the trustees for 
the founders’ shares reserve fund propose to distribate out of the 
dividends received £10 per share, making a total distribu- 
tion for the year of £30 per share. Theabove-mentioned payments 
will be subject to the deduction of income-tax. 


Newcastle and District Electric Lighting Со. — 
Letters of allotment and regret for the issue of £150,000 4j per 
cent. debenture stock have been posted. : 


City of Wellington Electric Light and Power Co.— 
The directors have declared а dividend on the ordinary shares of 
the company at the rate of 10 per cent. per annum for the half- 
year ended December 31st, 1904 (making 74 per cent. for tbe year), 


and after placing £5,000 to a reserve and contingency account, ` 


£2,044 remains to be carried forward. 


Montreal.—4A Glasgow paper says that arrangements are 
being made for the amalgamation of the companies operating the 
Montreal street railways and light supply. The projected amal- 
gamation is for the purpose of economy in plant. No obstacle thus 
far has been presented to the merger, and it is believed that it will 
take place shortly. А 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 


Adelaide Electric Supply Co., Ltd., 10,000 6 per cent. cumulative preference 
ehares of £5 each £3 paid. 


Kastern Extension, Australasia and China Telegraph Co., Ltd.—Furtber 
issue of 4 160, 000 4 per cent. mortgage debenture stock (perpetual). 
The Committee has appointed special settling days as under:— 


Wednesday June 21st.— British Columbia Electric Railway Co., Ltd. — £15,000 


ее ordinary stock, representing preferred ordinary shares, Nos. 83,501 to 
85, C00. 


Friday June 98га. British Columbia Electric Railway Co., Ltd.— Further 
issue of £85,000 preferred ordinary stock, representing preferred ordinary 
shares, Nos. 60,501 to 74,000, and £90,000 deferred ordinary stock. 


And ordered same to be quoted in the Official List. 


National Telephone Co.— The transfer books of the 
3% per cent. and 4 per cent. debenture stocks will be closed from 
the 17th to the 30th inst., inclusive, for the preparation of the 
warrants for the interest due July 1st. 


Telephone Co. of Egypt.—The register of transfers of 
41 per cent. debenture stock will be closed from June 17th to 30th. 


British Aluminium Co,—Letters of allotment for 
debenture stock and ordinary shares are stated to have been posted. 


STOOKS AND SHARES. 


Wednesday Evening. 

HowEVER neat peace prospects are, the realisation of them is 
regarded by the Btock Exchange as stilla good way off, and the 
early spurt in prices quickly gave place to a duller sentiment as no 
fresh buyers came along. The week being somewhat broken by the 
Bank Holiday and the Stock Exchange settlement, some excuse 
may be advanoed for the non-appearance of business, while the 
renewed meddling of the Kaiser with Moroocan affairs alarmed the 
French, and caused heavy sales of various securities popular in 
Paris. Hence Consols are dull, and hence the general sympathy of 
other investment departments with the premier security. 


For all this, we hear of several new issues that are shortly to be 
placed before the public, and the most important has to do with a 
certain London tramway company for whose finances we have not 
the highest respect. Its ever-widening sweep of extension creates 
the need for further capital, and if £300,000 of 4 per cent. Debenture 
stock at about 98 should be offered to existing proprietors, ho 
surprise would be felt. This may forthcome in about a month's 
time. Then there is the new Oriental Telephone Dsbentare to 
appear shortly, and the present shareholders in the company may 
be treated to a 4 per cent. stock offered in the region of 92. Asa 
guess, we should say that the Metropolitan Electric Tramways 
might ask before long for money, but the company has, of course, 
recently raised funds by an issue of Ordinary share: Its opening 
the other day of a new section to Whetstone shows that the under- 
taking is making rapid progress with this particular work. The 
Воо Metropolitan Electric Co. is, we believe, contemplating an 
issue of shares and Debentare stock. І 


Ву а most unhappy misfortune, the newly-opened Sunderland 
District Electric Tramway Oo. had а serious accident to one of its 
cars this week, and claims for compensation will, no doubt, fig ire 
for а heavy sum in the next balance.sheet. The shares of the con- 
cern are practically unmarketable in London at present; dealings 
will come when the company is more firmly established. South 
Wales Electric Power shares have almoat dropped out of the active 
list, although the Debenture stock commands a good premium. 

In the railway department, there is the usual fall to notice in 
City and South London Ordinary, again down to 40. Central 
Londons have not altered from 92, 102 and 814 for Ordinary, Pre- 
ferred and Deferred stocks retp:c‘ively. District Railway remains 
at 374, and a new electrified section is now in operation. Metro- 
politans are 93}. Great Northern and Piccadilly Debenture and 
Charing Cross Debenture are £0 per cent. paid-op, and the prices 
continue at their par value. Baker Street and Waterloo Debenture 
stands at 100}. 


Several of the Metropolitan Electric Lighting shares show an 
improving tendency. Wes;minster Preference rose { to 6}, City of 
London Preference are } up at 14} (despite the Gas Light and Coke 
competition), and Metropolitan Ordinary jumped 4 to 10 upon per- 
sistent buying. South Metropolitan Preference lost т, and Central 
Electric 4 per cent. Debenture dropped a point to 1034. Inquiry is 
still made for the prior charges of the Edison & Bwan; the 4 per 
cant. Debenture has risen l,and во has the 5 per cent. Second 
Debanture. 


Interest in Telegraph securities is still upon а very quiet scale, 
and there ате no movements of importance to notices. West India 
and Panama Second Preference re-developed weakness, receding 
10s. to 5}, but this is the only change in the group. Commercial 
Cable 4 per cent. Debenture added $ at 983, and Submarine Cables 
Trust has put on another point at 126}, both improvements due to 
a little demand from the American railroad department. No 
alteration has occurred in the Eastern or the Anglo-American 
Telegraph Co. divisions, except a 10s. rise in Anglo “B” to 106, 
British Insulated Preference came on offer, and fell à to 52, but 
Telegraph Constructions keep firm, and the holding on account of a 
prominent proprietor, who is now deceased, is not expected to come 
to market, at all events for the present. There is a rise of 2 in 
British Aluminium 5 per cont. Dabenture stock, although the Pre- 
ference shares at 5 are 2 lower. 


The traction market has become inanimate. Anuglo-Argentine are 
better at 84, the Preference staying at 63, and Barcelonas maintain 
their improvement at 18. London United Preference are 103, the 
fraction being represented by the dividend due in two or three 
weeke’ time. Westinghouse Preference at 21} have again declined. 
A rumour is current to the effect that the American company has 
just secured an enormous order amounting to a million“; whether 
dollars or sterling is meant we do not know. Perhaps it soarcely 
matters—to shareholders in the English undertaking. 


Loc — 
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SHARE LIST OP ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


— Bl wid E SSS TT FEC — SEP — ———— € — ww — — — — 
1 a ! 
| Stock ч Closi Closing Business done 
Present | or Dividends for the last Son : week ended 
Issue. NAME. Share. three years. ripe сы пош J 9 
l : ^ 
| ра — ЫЫ — — — | 
| 1902. | 1908. | 1904. Highest Lowest. 
84,800 ' African Direct Telegraph, 4 %-Debs. T " - T" ..| 100 4 4 4 9 100 —103 100 —103 T e 
25,000 Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 Les оз, „10 wi Ni Ni 21— 23 21— 27 e 5 
119,700 41209: 8 do. n 5% Перв, Nos. 1 to 1,250 Кед. c. 100 — ! pall Nil 8 — 90 05 — 2 
763,580 g erican Telegra TT = ang m Sa .. | Stock 8 5 Pm 
8,118,210 | Do. do. do. 6q Pr.. Stock | б 6% 90 106 —106 1054105 185 1154 
8,118,210 | Do. do. Deferred e... 0 we | Stock | 1/- 2s. il 154— 152 154— 15, 15 5 
44,000 | Chili йе: Nos. 1 to 44,000 .. .. .. .. s. sn б 6 7% z 64 x U ri 
15,000,000a | Commercial Cable : м .. | $100 8 8. 8 - .. 
1,982,856: Do. do. Sterling 500 year 4 t% Deb. Stock Red. 0  .. | Stock | 4 4 4 97 — 99 973— 98 
16,000 | Cuba Telegraph B a Р sd Re 10 6432 | 10 5 8 — 8 — 
^ 6,000 Do. 10 M Pre .. mn. 10 0% 5 10% 16 — 17 16 — 17 
12,91 | Direct Spanish Telegraph, Orla... 5 17 | 4 4 — 88 
90:000 Do. de: a Debs И Е 0 А i 143 pg 101 — 108 102 104 1034 
в. Se $5 te M m En Ж г. 
60,7101 | Direct United States Cable r 20 4 8 a 114— 112 114— 11 118 14 
78,500 | Direct West India Cable, 3055 A Reg. Deb., within 5 Nos. 1 tol, 200, Red. | 100 4 » 43%, 44% | 100 —102 101 —103 ih T 
4,000,000 Eaetern Telegraph, Ord. В Btock | 7 7 m 141 —144 | 141—144 14 1421 
2.000.000 Do. 34 Pref. Stock S o Zlaeo „ | В | . — 92 90 — 92 91 90 
1 814 Do. Mort. Deb. Stock Red. pie .. | Stock 4 4 4 07 —109 107 —109 i 
300,000 | Eastern Extension, Australias, and China Telegraph Ed. stacy 10 7 7 7 181— 144 1312— 14i 144 1 
602,400 Do. 4 9% Deb. Stock.. Stock | 4 4 4 106 —107 105 —107 
300,000 | Eastern & South African Tele., 4 9 Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 4 4 g 4 % | 100 —102 100 —102 
200,000 Do. do. 4% Reg. Mort. Debs. (Mauritius 8 Sub.) 1 to 8,000 25 4 4 4 100 —102 100 —102 
180,887 | Globe Telegraph and Truss ма Е 10 |23167* 640 "P 1 10; 1 104xd 1 10% 
180,887 Do. do. 6 Y Pret. Я E Se si du 10 6% 6 6 148— 14 144— 14аха 1 ‚А, 
150,000 | Great Northern Telegraph, of Copenhagen 10 | 128% |15% | 24% — 33 — 343 3⁴ 331 
60,600 Halifax and Bermudas Cable, 44 % 1st Mort. реч » within Nos. | 100 44% 47 | 4396 100 —102 101 —103 1024 
1 01 | 
17,000 | Indo-European Telegraph eus ur s 25 [лор | 10% 118% | 49 — 61 49 — БІ 
72,680 , Monte Video Telephone Co., Ltd. Orad. 1 8 4 8 96 .. В 
1,983,333 | National Telephone, Pref. Stock... os de кс T з 100 6 6 $ 6 111 — 112 1114—11 112 109) 
1,966,667 Do. о. Def. Stock : - 24 8 es T 100 43 5 6 103 — 105 102 —104 1034 102: 
15,000 |. Do. do. 69 Cum. ist Pref. .. ... ... . ..| 10 6 6 9 6 123— 1 124— 1 Z e 
15,000 Do. do. 6 5% Cum. 2nd Pref.. 115 T 10 6 6 6 96 114— 12 11#— 12 
250,000 Do. do. 5% Non-cum. 3rd Pref., 1 to 250,000 Mer we 5 5 5% | 5 
2,000,000 Do do. Deb. Stock Red. ..  .. | Stock 33 34% | 34 100—102 |. 1004-102 101 101 
1,689,593 Do. do. Deb. Stock Red. M: | 100 4 4% 4 108 — 105 108 — 105 104. 10⁴ 
179,313 Oriental Telephone es Elec. Nos. 1 to 171,504, fully paid 5 | 1 6% | 64% | 6 là— 11 14— 1i 
50,000 Do. do. do. 6% Cum. Pref. . Wb 44 1 6 6 $ 6 14— 1 10. — 12 
100,000 | Pacific and European Tes 4 % Guar. Debs., 1 to 01400 - ..| 100 4 4 4 99 —102 —102 
11,8901 Reuters à si 8 5 b 5 7À4— 8 2d 71— 8 
3,297 Submarine Cables Trust о... we, Corte | 69$ | 6 6 - 124 —127 ' 123—126 
58,000 | United. River Plate Telephone b 7 & 8 T 62— 7 6— 7 
40,000 do. 6 % Cum. Pref., Nos. 1 to 40,000 ea 5 5 5 : 5 — 5 — 
179,947 Do: do. 5% Debs. ... .. | Stock б 5 5 5% 108 — 11 108 —110 
15,6091 | West African Telegraph, Shares... iR. | ae 10 29 4 9 449 8 — 4 8 — 8 
90,008 | West Coast of America, 1 to 30,000 and 53,001 to 53,008 ' 24 Nil Nil il i- i— 48 
150,000 | West Coast of America, 4%, Debs., 1 to 1, 500 guar. by Braz. Sub, Tel. 100 4% 4 » 4 100 —102 100 —102 
907,980 | Western Telegraph, Ltd., Nos. 1 to 207.990 Ж — 0 7 7 7 134— 14 1 14 14 153 
15,000 Do. yp Debs. 2nd Dd 1906 И T - 1 b $ 5 5 101 —103 101 —108 
563,880 Do. do. Deb. Stock Red. PS к bs 100 49 4 4 108 —106 103 --106 1044 
88,321 | West India and 33 Te egraph .. = 105 10 Nil Ni Nil à— .. 
34,563 ро. до. 6 % Cum. 1st Pref. О 10 7% | 7 % 6% 7— 7 7— 7 74 Tis 
4,669 Do. do: do. 6 W Cum. 2nd Pref. ; 855 10 Nil N il — 51— 5 5i 
80,0001 Do. do. do. 4 bebe, Nos. 1 to 1, 800 ..| 100 5 % 5 96 5 96 104 —106 104 —106 ; 
| | | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANTES. 
| 
40,000 British дүш 7 95 95 Cum. Pref. . E CUN 5 Nil Nil Nil 5 — 4: 
20,000 Do. “А” 6 %, Cum. Pref. d M m " b Nil Nil Nil 44-— 4i— bà 52, 
20,000 Do. ae 4% Funding Certs. .. z а P 5 ed "E * 2i— 21— 213 
300,000 Do. do. 5 % Ist Mort. Deb. че Red, - .. | Btock 5% 5 5% 98 --102 100 —104 
133,301 Britieh Electric Traction 7 D 10 8 % 6% - 11— 11 ri 12 1 | tg 
156,487 | Do. do. 6 % Cum, Pref. . - ae 10 6 4 6 m 25 114— 11 113-— 11: 11 1178 
1,000,000 Ро. do. 5 & Perpetual Debenture Stock .. |. Stock | б b 5 % | 192 124 122 —124 1 | 1 
,000 Do. do. 44 * 2nd Deb. вое vs T .. | 100 vo. Al 44%, 97 — 99 97 — 99 gM T 
100,000 | British Insulated and Hels ry Cables 5 10 | 8% | 8% _ 6 d 6 5 542 
100,000 Do. do. 6 % Cum. Pret. 5 6% | 6% | 6% 5.— 6 5— 6 
500,000 Do. do. 44 J let Mort. Deb. Red. 100 9% 4% 44% | 102 —105 102 —105 
60,000 „ Browett, Lindley & Co., Ord. . ar de £1 i il il — H e ih 
60,000 Do. do. 6% Cum. Prof. £1 Nil Nil Nil 14/6 to 16, 14/6 to in 
105,731 | Brush Electrical Engineering, Ord., 1 to 105,731. . 2 Nil Nil Nil 4— i 
150,000 Do. do. Non-cum. 6 Ea Pret. 2 6% 6% 6 1 1 l- 1 1 
125,000! Do. do. 43 Perp. Deb. Stock Stock | 4% | 48% | 44% 92 — 95 92 — 95 944 94 
125,000{ | Ро. до. 4) J, Perp. 2nd Deb. Stock Stock | 4 gh 44% 79 — 89 79 — 82 
35,000 , Callender's Cable Construction shares 5 15 є 23˙ | 124% 10 -- 11 10 — 11 10, 
40,000 | Do. do. do. 5 Ф, Cum. Pref. 5 5% 5X, 59% 54-- $ 53— 5} T 
300,000 Do. do. do. 44 o 1st Mort. Deb. Stock Red. Stock | 44% 43% | 44% | 1075-169 174—109) n 
1,969,208 | Central London Бераг Ота. Stock Я Stock | 4% 4% 4 < 91 — 98 91 — 93 924 
593,396 Do. do. 4% Pref. Stocek ... .. Stock 4% | 4% | 4 101 —108 101 --103 101 
523,996 | Do. do. Def. doo Stock 1% | 4% | 4% 80 — 88 80 — 83 | 
1,390,000 City and South London Railway  .. js at т" se .. | Stock | 31% % 26% 40 — 42 39 — 41 40 Д. 
85,000 Crompton & Co., Nos. oP 5 "M db 9 vite: 8 5 % 23 : li-- 94 13— 2, 13 15 
Do. 5 % Ist Mort g. ebs., I to 0 an | = T 
100,000! || 901 to 11,000 of £50 Red. — . + | 5% | 525 |6% | 100 95.5100 
99,261 ' Edison & Swan United Bee Light, A“ shares, 43 paid. 1 to 99, 261 5 Nil Nil : li— 1 li— 14 
17,139 Do. do. “A” shares, 01 —017,139 zi b Nil 'Nil г 2 — 2 — 24 27 
3⁴4, 0281 | Ро. do. 4% Deb. Stock Red. 100 4% | 4 ф 4% аз — #8 81 — 89 
100,000/ Do. do. 5 % дпа Deb. Stock Prov. Certa. all pd. 100 595 5 4, 15$ 88 — 93 85 — 90 | 
112,100 | Electric Construction 1 to 112,100 .. 22 6 < 4% = 16 14— 20 
31,390 Do. do. T% Cum. Pref., 1 to 31 ‚390 du es © "9 7 $ 1% 2 2 21— 2 
200,000 Do. do. 4 T Perp. Ist Mort. Deb. Stock . 22 .. | Bteck | 4 4 4% 4% 96 — 99 — 
25,000 General Electric Co. (1900), ce Cum. Pref. "s . Es i 10 5 5% 9з— 10% — 1 
900,000 Do. до. Mort. Deb. | Stock 4% 4% ! 49, 97 —101 97 —101 
200,000 | Henley's (W. T.), Telegraph. Works, rm т De ks : a 96 855 p | 11 12 п 12} 1? Jy 12 
200,000 Do. dC a y, | 449 5 5? 1— 5 : 
45,900 do. 45 don S ds Stock ... ..| Stock d 44, | 449 | 109 —111 109 -111 1004 | Ä 
50,000 їй, Gutta-Percha & Telegraph Works 25 vs 10 10 © 10 &, d: 154— 164 153— 164 IL$ | lg 
300,000! Do. do. do, 4% Ist Mort. Deb. 100 4% 4% 4% 100 — 103 100 -- 108. Em il " 
37,500 |f hiverpool Overhead Railway, Ord. . ja КЕ a 20 10 11% ц цч 81— 38 Sà— 3} PME. d 
10,000 Do. do. Pref. E IU paid. 10 кл, | 6% 5 4, 91— 9j 91-. 9; м. e 
37,350 "Telegraph Construction and Maintenance 12 20 X, | 20% 515 % 33 — 35 33 - 35 O01 | 
; Do. 4% Deb. Ваз., Кон. i to 1,600 Hed. 190 | 100 | 4% | 4% | 4% | 103 —105 103-10 |. 
Waterloo & City Railway, Ord. Stock | 100 33% | 34% | Sk 0 — 92 9 — 92 | 90 | 
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A period of nine months. + Quotations on Liverpool Stock Exchange.; Unless otherwise stated all shares are fully paid. 7 From Manchester Share List. 
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Bank rate of discount 21 per oent. (March ӨШ, 1905). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 


Present | ' | Stock Dividends for the Closing Closing | Business done | 
ч МАМЕ. "E or : Quotations uotations week ended 
зше .  |Bhare. last three years. Tune 7th. dune lh. | June lach, 19%. 
— i | | € 1902. 1908. : 1904. Highest Lowest. 
, Brompton & Kensington Electric Light Sup., Ord., ] to 20,000 5 8% | 10% | 10 — 1 1 т тА 
10,698 miu Dee Жм age tt tt E dur Prol 5 7 $1 7 g ot 100 ot 105 
288,782 | Central Electric Supply 4 % Guar. Deb. Stock .. - "m 100 4 4% 4 108 —106 108 —106 xd 2: 
80,000 | Cbaring Cross and Strand lectricity Supply LONE б |10% | B% |8 ü- ан 8 еМ 
80,000 Do. do. о. % Cum. Pref. 6 ie A 5 5 585 
40,000 е do. City Undertaking '' 44 % Cum. Pref. 6 4 q 4 5 — 6 — NM 
40,000 Do. do. 1908 xa stg $5 oo i 5 ia 5 — 5 — 
850,000 Do. . do. 4% Deb. Stock Red. .. ud s ..| 100 4 4 4 109 —111 106 —108 
44,496  *Chelses Electricity Supply, Ord.  .. T » у» - a 5 | d 6 -— 64 
150,000 ‚ Do. do. 43 Y Deb. Stock Red. E .. | Stock 4 43 109 —111 109 —111 - 
70,505 | City of London Electric beg, 5 g, Ord. 40,001 —110,505. . : Va 10.| 5 5 6 1 п 104— 1 ds 
40,000 Do. 6 % Cum. f., 1 to 40,000 22 s vs si 10 6 6 6 1 14 14 — 14 1 14 
400,0002 Do. 5 % Deb. Stock, Scrip. (iss. at 115) all paid .. БЕ a 5 5 „5 194 —128 194 —128 1 1944 
300,000 Do. ' And Deb. Stock, Prov. Certs., ali paid. | 100 43 4 4 104 —106 104 —106 1 1044 
40,000 | County of London Eleetric Lighting, Ord. 1— 40, 00 m ok 10 4 4 4 P ВЕ 
80,000 Do. do. do. 6% Pref., 40,001 —60,000 .. 10 6 6 6 12 — 12 12— 1 12 
400,000; Do. do. 4 Deb. 8tock .. ex е ae ey x 4 Hi 4 113 —116 113 —116 10 
250,000 Do. do. 4 2nd Deb. Stock .. ' .. és .. | Stock 4 108 —105 108 —105 104 1 
шоо Enibndsons рн? Corporation, Ord. maret » 8 ИР 5 i { 5 51— ot бү 95 
?, е 0. z 96 Cum. б ov oe oe oe oe T = х у 9 
300,000; Do. do. 4 96 lat Mort Deb. Stock vs 100 40% 43 44% —1 107 — 100 ae M 
21,000 | Kensington and Knightsbridge Electric Ord. .. ©... ..  .. 6 [109% 12 X, 12 114— 124 113— 12 14 . 
186,000 Do. do. do. 4% Debenture Stock .. | Btock 4 ^ 4% 4% 101 —108 101 ---108 КСА 
111,000 | London Electric Bupply Corporation, Limited, Ord. .. "s гу 8. Ni Nil 3 9 2 — 2 2 — : 278 
60,000 Do. о. do. 6% Pref. .. >s 5 6 & 6 & 6 * — bá 5 — р 
371,895 Do. do. do. 4 % Ist Mort. Deb. Stock Red. Stock 4 4% 4% 99 —101 99 —101 Pet 
100,000 | Metropolitan Electric Supply, 1 to 100,000 , . ~ BE 2 25 | b 7196 % | 10 H— 93. 91— 1 O34 93 
76,121 | do. 44 9% Cum. Pref. 1—71,106, £9 paid. 5 4 $ 459 | 4 Y: 53— ! 578 
220,0007 Do. do. 43 X, 1st Mort. Deb. Stock уз is eS | 4 4 4 111 —115 | 111 —115 La 
250,0001 Do. do. 3$ % Mort. Deb. Stock Red. .. .. | Stock | 8496 9H —100 | 98 —100 
250,000 | Midland Electric e 44 X, 1st Mort. Deb. .. A ..| 100 44% 45% 4 99 —101 99 —101 1004 
10,852 | Notting Hill Electric Lighting ix Si у ns EY E 10 6% 6% | 7% 141— 154 14j— 15} 
59,000 Do. do. 4 9, 1st Mort, Deb. er d ЗР 100 4% 4% 4 100 — 102 100 — 102 
,000 | St. James’ and Pall Mall Electric Light, Ord. .. ace và - 5 | 144% EU: 143 : 13 — Mi 132— 112 
'000 Do. do. . do. 7, Pref. 20,081 to 40,000! 6 | 7% |1 1% 9 
150,0001 Do. do. do. 94 W Deb. Stock Red. .. 1 100 M» A% d 98 —100 | 98 —100 
12,000 | Smithfield Marketa Electric Supply, Ord... ^ ..  ..  ..  .. 5 2 | 4 | 4 280— 34$ 22— 34 22 214 
50,000 Do. do. do. 4% Deb. Stock .. | Stock ! 4 $ 4 & | 4% 79 — 83 79 — 83 К : 
65,000 | South London Electricity Supply, Ord.  .. " Gera Р, a Б 1j 8 9 4 A — 4 4 ‘ М 
100,000 | South Metropolitan Electric Light and Power (Ord .. ex as 1 Nil Nil Ni — é Я А 
50,000 ( Late Blackheath and Greenwich I 96 Pref. .. sk 1 Nil! 7% 7 96 lài— 14g 1%— 14% s; ; 
100,000 Dist. E. L. Co.) 44% 1st Deb. Stock | 100 4à 44% | 4% | 105 —108 105 —108 ч 
80,00 Urban кеен Вирр1у, Ой: 8 88 ИУ d ч р : : : & : % 411— Bu i ГА 1i 
А А о. 5 m. 8 98 se vi EN | — 
200,000 ро. до. 44 % 1st Mort. Deb. Stock Red. MS a? 100 ' M 5 ug 104 —106 104 —106 P: ёз EN 
110,000 | Westminster Electric Supply, Ord. e. 5 |12% | 184% | 14 19 — 18 12 — 13 121 | i 
28,151 Do. do. 5 % Cum. Pref, .. is Ж? ЯЕ 5 | 5% 5% 5 96 6 — 64 64— 61 68 648 
Shares not officially quoted :—Mackay Companies, ord., 9942—40. Pref. 781—741. 
~ Subject to Founders Shares. en 1 Unless otherwise stated all shares are fully paid. 
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MARKET QUOTATIONS, Wednesday, June 14th. 


u Fortnight'a oce Latest | Fortnight's 
' — CHEMICALS, & 5 METALS, &o. (continued). . Price, Pes er Ine. 

a Acid, Hydrochloric is .. per сиё. 5/- 1 g Copper Sheet Vs i . per ton £80 £1 inc. 

a „ Nitric .. vá sr .. рег ct. 22/. EE 9 „ od.. "S ‘i .. per ton £80 £1 ine. 

a „ Oxalic.. s va .. рег cwt. 92/ 2» e „  (Electrolytic) Bars .. рег ton £70 10 id 

a „ Bulphuric .. os .. рег cwt. 5/6 m € 4 з Sheets .. per toh vs 

a Ammoniac, Sal ai .. percwt. 42/- €e 45 " Rod .. per ton £8l e 

a Ammonia, Muriate (crystal) .. рег ton £83 10 T e n » Н.С. Wire per Ib. 9а. T 

a "5 s ea? m .. per ton £30 sis | Ebonite Rod ee Ке .. per lb. 3/3, zm 

a Bleaching powder a is .. per ton £5 6 "m „ Sheet... е .. per lb. 87 

a Bisulphide of Carbo .. .. per ton £15 ©з n German Silver Wire . per lb. 1/6 

a Borax .. T ET us .. per ton £18 » h Gutta-percha, fine г. .. per lb. 6/-1to; 7/- I 

a Benzole (90 95) РЕ us .. per gal. 1/-\ 0 h India-rubber, Para fine .. .. per lb. 5/14 to 5/84 дес. 

a T (50/90 %) .. RM .. per gal. 6/6 ae i Iron, Charcoal Sheets .. .. per ton £18 - 

a Copper Sulphate... vs .. perton » £20 2. i ,, Pig (Cleveland warrants) per ton 45/8 6d. deo. 

a Lead, Nitrate es v .. per ton £295 its i „ Forgings, according to size per ton From £11 Em 

а „ White Sugar. is .. per ton £81 i. i „ Bcrap, heavy is .. per ton 41/6 to 50J- 

a TS гоа e i .. per ton £27010 s i „ Wire, galvanised No. 8 .. per ton 9 D. 

a Methylated Spirit .. ъз .. рет gal. 2/6 23 ; з ; ino. 

а Naphtha, Solvent (90 % at 160°C) рег gal. 5/6 К g Lead, English Ingot .. . per ten 40 418 1e) | 9% ko 

a Potassium Bichromate, in casks per Iod. 3d. m 9 ^ Ж? Sheet... .. per ton £15 b/- inc. 

a Potash, Caustic (75/80 ) .. perton £22 is т Manganin Wire No. 28 .. . . . per lb. 8 / EZ 

a Potassium Cyanide S .. per lb. Tid. ys g Mercury... ^ ja .. per bot. 4776 

a Shellac i x . perewt. 150/. 5/- dec. d Mica (in original cases) small .. рег lb. 6d. to l / oe 

a Bulphate of Magnesia  .. .. per ton £4 10 ms d „„ »i „ medium рег lb. 2/6 to 4/- bs 

a Sulphur, Sublimed Flower .. per ton £6 10 d „ эз „ large. per lb. 4/6 to 8/6 ise 

a yx Recovered iu .. per ton £5 10 | p Phosphor Bronze, plain castings per lb. 1/1 to 1/8 

a "A Lump  .. A: .. per ton £5 | р » rolled bars & rods per lb. 1/1 to 1/3 

а Soda, Caustic (white 70 95) .. per ton £10 15 р vi » strip & sheet per lb. 1753 

а „ Crystals is E .. рег ton £3 Ар o Platinum 85 Р .. рег oz. 82/6 

a Sodium Bichromate, casks .. per lb. 21d. | Y: e Silicium Bronze Wire . per lb, 104d. to 114d "m 

a „ Cyanide Ps .. per lb. Та. Y i Steel, Magnet, acc'd'g todesc'p'n. per ton £58 5 кт 

METALS, &c. : t T 5 in bars e £15 to £ е 40% 
Tin. Block & £138 to 30/- to 40/ 

N b Aluminium Ingots, in ton lots .. per ton £130 x PPOs. „ыз. ш, , д IDEE TON { £138 10 inc. 

b i Wire, in ton lots. рег ton #168 os n „ Wire, Nos.1 to 16 .. .. per Ib 178 T 

b j Sheet, in ton lots .. perton | £166 25 p White Anti-friction Metals— 

b Babbitt's metal ingots  .. .. per ton £43 to £140 а * White Ant" brand.. .. per ton £43 to £65 

c Brass (rolled metal 2 to 12") basis per lb. AS T j Yarns, 2/10s Grey Cotton, on sp'ls per lb. Rd. 

с „ Tube (brazed) 26 .. per lb 94d. т j „ Olea. Flax T .. per lb. 53d. 

€ „ » (solid drawn).. .. per lb. ма, T j „ Зріу 10 lbs. Russian .. per lb. 443d. 

c „ Wire basis per lb. 744. 8 J „ 10 lbs. Russian, single . Per lb. ; 

c Copper Tubes (brazed) .. .. per Ib. 104d. * j „ 180 lbs. Jute rove .. per ton #11 T 

с n » (solid drawn) .. per lb. 104d. k Zinc, Sh't (Vieille Montagne bnd.) per ton £26 17 6 10/- ine. 

у Copper Bars (best selected) .. рег ton £80 £1 ine. 


— — ͤ——„——̃— — — 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; с Thos. Bolton & Sons, Ltd.; d F. Wiggins & Sons; e Frederick 
Smith & Co.; f India-Rubber, G. P. and Teleg. Works Co., Ltd.; g James Shakspeare; h Edward Till & Co.; i Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.: k Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd.; » P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd, 


—— — — 


— — — —— M  — 
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Bridgewater Gas Power Station.—Mr. I. William balancer is also installed, consisting of four Westinghouse standard 
Chubb, in Power, gives a description of this station as laid out by S.B. machines, е two inner machines being balancers and the 340 
Мемге. Preseland & Frippard and the Bir Hiram Maxim Oo. for n n к 

| volts, while the two balancing machines are capable of an output 
lighting and power purposes. There are two three-cylinder vertical of 25 xw. at 250 volta, There are also 260 accumulator cells capable 
Westinghouse gas engines supplied with gas from two Dowson pro- of supplying 50 amperes for seven hours for lighting purposes only 
ducers of the pressure type. The engines are direct coupled to The gas generators each serve engines of 150 в.н.р., and can be 
100-xw. generators. Electric ignition is employed, and the speed worked together or separately as required by the load, the guaranteed 
of the engines can be adjusted, while running, over a range of 5 consumption being not more than 1} 10. of gas coke per B.. .- hour 
per cent.; compressed air at 240 lb. per sq. in. is employed for at foll load, or 1 lb. of anthracite. Anthracite beans cost 14s. to 
starting. One of the engines drives а 100-xw. direct-current gene- 16s. per ton at Bridgewater. With plant of similar type at Wal- 
rator at 250 r.p.m. and 500 = while the other engine bas two thamstow, of 1,650 B.H.P., the costs per unit last year were:—Fuel, 
50-Kw. dynamos of 250 vol These machines are connected in 34d.; oil, waste and water, &о., 19d.; wages, 33d.; repairs and 
series across the outers of the three-wire lighting system. A booster- maintenance, ‘03d. ; total, 89d. 
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COMMERCIAL MANAGEMENT OF 
MUNICIPAL ELECTRICAL SUPPLY. 


Br Т. W. SHEFFIELD, A. M. I. E. E., A. M. I. M. E. 


THE rapid development of the electric lighting industry 
since the introduction of the Electric Lighting Act of 1888 
is too apparent on every hand to need specifying. Never- 
theless, had anyone, at the time of the passing of the Act” 
ventured to predict such a fature for the industry, his state- 
ment would probably have been heavily discounted, if not 
severely ridiculed, by the most sanguine expert of that time. 
Yet the fact remains, that notwithstanding the enormons 
capital already expended, our local authorities, with the 
wanction of the Local Government Board, are at the present 
time raising some millions of money. | | 

In London alone tbe outlay on the part of the Borough 
Councils or their predecessors has amounted to £6,000,000, 
and this sum is continually being added to on account of 
extensions. In this connection it will no doubt be 
interesting to compare the outlay of capital and the returns 
of several of the chief provincial cities up to the end of the 
last financial year. 


Torat Exexsnpirones AT END or Year, 1904. 

Manohester, Liverpool. Newcastle-on-Tyne. Glasgow. ` 
— £9,110,432 £1,718,713 £1,147,405 £1,119,018 
Edinburgh. Leeds. Sheffield. 
£845,537 £752,509 £740,943 
FirNANOIAL RESULTS—SURPLUSRS. ` 

Mancheater. Liverpool. Newcastle-on-Tyne. 

£31,809. £44,510 £14,046 

Edinburgh. Leeds. Sheffield. 

£28,997 £3,480 £5,430 

The total of the sums for seven towns mentioned, ont of 
some 170 municipal electrical undertakings (from the 
smallest, costing from £20,000, to the larger ones, costing 
£650,000) representa a formidable expenditure, and the 
tendency i8 to considerably increase this from time to time 
as necessity demands. 

Could we obtain the exact profits accruing from these 
undertakings after allowing for the usual disbursementa, 
they would doubtless prove to be of exceptional interest, 
and although this is not possible, it will illustrate our 
р to enumerate the capital expenditure and dividends 
paid by some of the more important companies in London, 
which also go to show what might be expected from some of 
our municipal undertakings. 


Glasgow. 
£42,522 


Name Total | | Financial | Last 
of expenditure at ' Year. results; · dividend 
company. end of year. surpluses. | declared. 
| 

Metropolitan £1,539,582 | 1904 | £192,904 | 10% 
Bt. James’ s 438,326 1904 ` 96,14 144% 
Westminster... awe 1,015,480 1904 84,221 14% 
County of London. 1,300,089 | 1908 32,98 | 44% 
Kensington ... Ms | 355,144 1904 18,986 12 % 
City of London 8,087,288 | 1908 55,595 6% 
C Cross 923,814 1903 34,029 8% 
Notting Hill... 224,267 1904 11,663 7% 
Chelsea "T gees! 454,854 | 1904 15,101 6% 
The Brompton — 233,669 1903 22,069 | 10 % 


| І 
| 


From the foregoing it will be seen that electric light 


undertakings have developed into а highly profitable business, 
the most favourable returns being obtained by those com- 


` panies situate where hotels, clubs, theatres and restaurants 


are numerous, which is naturally the only outlet these com- 
panies have, as there are few, if any, industries to supply in 
such districts, | 

These returns may be taken as fairly representative of 
what electric light companies can accomplish for their share- 
holders, in densely-populated or large business centres, and 
although no doubt there will be lesser dividends earned by 
companies in less favourable positions tban those mentioned, 
it may be reasonably assumed that when the conditions are 
favourable, electric supply companies can, and do, make pro- 
fitable returns on the capital expended. 

It can be gathered from the figures we have before us, 
that the returns of the municipal undertakings compare 


a financial stan 
doubt that had 


very unfavourably with those of the electric suppl j 
especially when we take into account that the docs] cathe. 
rities have a large maximum output for the tramway system. 
No doubt this state of affairs will continue to exist until 
the municipal supply departments wake up and take full 
advantage of the unique position they hold as suppliers of 
electricity for lighting and power. | 

_ The reason for such poor returns is not far to seek, 
inasmuch as municipal undertakings with few exceptions 
are conducted. with a certain amount of what one may 
term municipal apathy. This business laxity is only 
Spasmodically questioned by public. opinion, and even 
then it soon lapses into its normal state after the usual 
criticism by the Committee and Press reports on the 
Conncils’ methods. | 

Notwithstanding this, and although fresh innovations аге 
somewhat difficult to introdace into municipal undertakings, 
it is gratifying to hear that some of the chief engineers of 
our electrical departments are taking the lead in appointing 
a representative to further their interests with actual and 
prospective customers on their mains. The result is soon 
apparent in an increased output from their stations. We 
quite appreciate the fact that the chief engineer of any 
fairly large municipal electric supply undertaking has quite 
sufficient to occupy his time and attention in looking after 
the efficiency and maintenance of the plant, not forgetting 
the committee. Yet it is a regrettable fact, that until 
quite recently the advantages of their supply have 
not been brought before the general public as promi- 
nently as could be desired, and the undertaking has, from 

int, waffered accordingly. There is no 
е electrică! Gspartments of our municipal 
undertakings looked after the commercial side of their supply, 
in anything like the same proportion as the engineering si 
many of onr provincial undertakings would be in a more 
prosperous condition than they are in to-day. 

Hitherto this question has been practically left entirely in 
the hands of the contractors, which is quite in order 80 far 
as the installation goes, but the writer has no hesitation in 
saying that jn the majority of cases their advocation of the 
advantages of the uses of electricity, would not receive the 
same consideration or support as that from a qualified repre- 
sentative of a municipal electrical supply department. 

The main duties of such an official would be to point out 
the benefits of electricity for lighting and power purposes, 
at the same time giving a commercial table of costs for the 
different purposes of supply. No doubt some will consider 
that this form of canvassing for the electricity department 
is unfair competition with the municipal gas undertaking, 
but this is not so when taking into consideration the 
strenuous endeavours of some of the Gas Committees to 
keep pace with electric light as an illuminant. К 

Apart from this, the gas department hire out gas stoves 
at a very cheap rate рег 1,000 cb. ft. per quarter, and make 
a considerable reduction to industries taking a large quantity 
of gas for power purposes, and in one case under the writer's 
notice, are willing to hire out а gas engine, evidently a copy 
of the system of hiring out electric motors, so successfully 
adopted by many of our electrical undertakings. 

What a field this at one time presented to the gas under- 
takings! And even now there is a considerable opening in 
certain cases where the gas engine can compete very success- 
fully against the. electric motor, especially when the gas 
mains are laid to the point of demand, and where it would 
involve considerable capital outlay in mains to obtain a 
limited supply. 

It will, therefore, be seen that each question of the 
different supply depends проп the merits and circum- 
stances of the case, and that competition is just as healthy 
for municipal departments as it is for individual firms. 

From the foregoing it will be seen that it is practicable 
and reasonable for any fairly large municipal electrical 
undertaking to appoint a duly qualified commercial manager, 
under the chief engineer; his main fanction would consist 
in directing his assistants, if required, in obtaining con- 
sumers to take up the electric supply for lighting or 
power. 

The above case would of course only apply to stations with 
an output of say anything above 4,500 Kw. ; even with this 
load, local conditions, and the nature of the industries 
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would have to be taken into consideration. Under this and 


in smaller undertakings no doubt one capable representative 


could control the commercial gide of the electrical supply 
department. In the very small undertakings it would be 
quite practicable to рау в small bonus per lamp, to one of 
the clerks, when business in the station became slack, or in 
the summer months daring the light loads. In this con- 
nection the rough sketch of report card, shown, with plan of 
mains on the back, would be usefal in Keeping a concise 
record of customers on the mai 
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In this respect it is interesting to note that when work 
becomes slack in some of the large American works, and the 
office staff is not fully employed, several of the clerks in a 

department requiring more work, are sent out. to obtain 
orders. They become for the time being representatives, 
and there is certainly something to be said in favour of this 
system. It gives the inside workers an opportunity of 
learning the conditions of secnring business, and encourages 
interest in the succeas of the department, Apart from this, 
it teaches them to appreciate sound business when it is 
secured. 

When corporations adopt this method of securing increased 
loads for their stationg, there will be plenty of applicanta for 
the positions, and it is to be desired that Municipalities 
and their chief engineers when appointing a supply manager 
or representative, will only select those who have had a 
thorongh commercial training in the electrical industries, 
No doubt there will be the usual outcry from the public, 
of additional expense, when municipal bodies adopt this 
system, but the good returns accruing from such a policy will 
soon silence all objection, and those who take the initiative 
will certainly have the pleasure of seeing many others follow 
in their footsteps. 

The most striking illustration of the foregoing policy 
which the writer met wit} during six years’ association with 
municipal undertakings, occurred in a modified form in 
connection with a town where the yearly contract for motors 
had been secured. In this case an assistant was appointed 
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to secure orders for motors, &c., discussing at the same time 
the advantages of securing his firm’s motors on the hire 
system from the Corporation, and the extra time devoted to 
this scheme was well repaid, for within the 12 months over 
350 H.P. in motors was added to the station load, this being 
quite apart from the current supplied for lighting. When it 
is taken into account that this load was secured without the 
direct support of the Corporation, it forcibly points out 
what a duly appointed representative of the Corporation 
could reasonably secure, and thus materially assist in using 
the maximum output available, bringing in its train sucoessfal 
financial results to the undertaking.’ . - | 

From general observations it is agreed that the controllers 
of municipal undertakings must take a keener insight into 
all matters relating to the commercial side of their supply. 
What may be expected by adopting this course is a material 
growth of the ordinary lighting business, stimulated by a 
Considerable increase in the supply of power, for various 
branches of trade. By this is meant industrial establish- 
ments in general, entirely apart from the tramway supply. 


———— M . 


THE HYDRATE THEORY OF SOLUTIONS 
APPLIED TO ELECTROLYTES. 


THE hydrate theory of conducting solutions, as expounded by 


Dr. T. M. Lowry at the Faraday Society on May 18th, repre- ' 
sents а compromise between the original dissociation 
hypothesis of Arrhenius and the old hydrate theory of 
Mendeléef and Pickering, of which Prof. Armstrong in this 
country has been so powerful an advocate. The dissociation 
hypothesis, as everybody now knows, supposes that when a 
salt is dissolved in water so as to form an electrolyte, some or 
all of the molecules of the solute are split up into free 
positive and negative ions; for example, in the case of 


E ; | 
common salt into Na and Ol. In dilute solutions it is sup- 
posed that the dissociation is complete, and this finds strong 
support from the classic measurements of Griffiths, who haa 
shown that while the freezing pointa of solutions of а non- 
electrolyte, such as sugar, are very acourately those deduced 
from the gaseous value of the osmotic pressure, those of very 
dilute solutions of potassium chloride give exactly double 
values, thus indicating that the molecule has been split up 
into two parts. There are two great difficulties in the 
way of accepting the ionic hypothesis in its simplest 
form. First, it entirely neglects the presence of the 
solvent and the greater or less affinity which obtains 
between it and the solute, reducing its rôle in fact, 
merely to that of a medium, in which the ions can 
migrate ; secondly, it fails, as Armstrong has insisted, to 
suggest a motive: for dissociation. The hydrate or'associa- 
tion theory, on the other hand, which in its early form 
supposed that the chief result of adding water to a salt was 
to form a series of hydrates, fails to take into account the 
well-known properties of electrolytes ; in particular, the phe- 
nomena of migration and the results obtained by Griffiths in 
his freezing-point determinations, as explained above. The 
theory which was explained to the members of the Faraday 
Society by Dr. Lowry with such admirable lucidity, is essen- 
tially a combination of the dissociation and association 
theories. It still supposes that some of the molecules of 
the solute are dissociated, but it postulates that the ions во 
formed are not free, but are associated with molecules of the 
solvent—let us say water—to form hydrated ions. In Dr. 
Lowry’s form of the theory the hydration of the ions is the 
primary cause of the ionisation of aqueous electrolytes. It 
is supposed that in a very strong solution the molecules only 
are, for the most part, hydrated. Then, as further water is 
added, the fully-loaded molecule can take up no further 
water by itself, во it splits into two hydrated ions, and in 
that way more complete hydration (and, therefore, pre- 
sumably a maximum of potential energy in the solution) 
becomes possible. Obviously, the ions are, therefore, jointly 
combined with a larger quantity of water.than the molecule 
from which they are derived, for it is an essential postulate of 
the theory that the ions have a greater affinity for the solvent 
than has the molecule. As more and more water.is added,. 
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more molecules become ionised, and, in complete accordance 
with observation, it is only in the presence of a very large 
excess of water—conditions which Dr. Lowry shows to be 
most favourable to the formation of complex hydrates— that 
complete ionisation becomes possible. 

It would be impossible here to dwell at any great length 
on the rest of the evidence which Dr. Lowry has collated 
in support of this modification of the hydrate theory; but 
we will briefly indicate the more noteworthy pointe in what 
is actually а very weighty chain of evidence. We have first 
to note that the best ionising solvents are those which are 
themselves most highly associated, as would be expected if 
** association " were the primary cause of ionisation. The 
most striking evidence, however, adduced by Dr. Lowry is 
that afforded by a consideration of the mobilities of the 
various ions in aqueous solutions. Thus, if one considers the 


ionic mobilities of, say, tbe lithium series of elements, it - 


will be found that the ion of the light metal lithium, whose 
atomic weight is 7, moves through the solution only half as 
rapidly as the ions of rubidium or cæsium, whose atomic 
weights are 85 and 133 respectively; or, in general, the 
larger atoms in this series yield the more mobile 
ions. This lends strong support to the view that the 
ions are loaded in some way, and are not free as 
originally supposed by Arrhenius. The theory affords an 
elegant explanation of an anomaly long known to occur in 
the molecular depression of the freezing point caused by dis- 
solving an electrolyte in water. In very dilute solutions 
this depression is double what it is in the case of a non- 
electrolytic solution of the same molecular concentration, 
since in the former case the molecule is replaced by two ions. 
Bat if the simple ionic hypothesis were true, as the con- 
centration of an electrolytic solution is increased, the molecular 
depression should diminish steadily until, in concentrated solu- 
tions, it approached that of non-electrolytic solutions of the 
same concentration. But as a matter of fact, in many cases 
the depression of freezing point actually reaches a minimum 
value at a certain concentration, and then increases again 
with the concentration—the molecular condactivity, and 
therefore the ionisation, all the time steadily decreasing. 
The result necessitates the assumption of combination 
between the solute and the solvent, by which a part of thc 
solvent is rendered negligible as far as the lowering of freezing 
point is concerned, and as the increase of molecular depression 
takes place at very low concentrations, when the salt is 
almost entirely ionised, this combination must occur between 
the ions and the solvent, rather than between molecules and 
the solvent. | 

One vital question remains. Why has the solvent а greater 
affinity for the ions than for the molecule? Dr. Lowry's 
tentative solution of this problem is not, we think, entirely 
convincing. He somewhat ingeniously suggests that the 
process of bydration of the ions may be analogous to the 
condensation of water vapour round gaseous ions, the dis- 
oovery of Wilson. 
and it is difficult to see why their constituent ions in com- 
bination should attract round themselves clusters of mole- 
cules of the solvents. Dr. Lowry further suggests the 
possibility of there being in the molecule of solute a kind 
of residual chemical affinity, which is greater in one of the 
ions than the other. This, perhaps, seems more feasible, but 
the question will have to remain unanswered for the present. 
The key will probably be found in some application of the 
electron theory to the elucidation of this and other out- 
standing difficulties of theories of electrolysis. Perhaps 
Prof. J. J. Thomson will one day turn the searchlight of his 
genius in this direction. l 

The hydrate theory of ionisation lends itself very readily 
to extension to Ше cases of electrolytic conduction by fused 
salts and by solids, such as the Nernst filament. lt is well 
known that fused volatile compounds, and compounds which 
are liquid at ordinary temperatures, are usually insulators 


in the pure state. Such substances are but very slightly ` 


associated. Оп the other hand, fused salts which easily 
conduct are just those which are characterised by poly- 
merisation—the associative formation of complex molecules. 
Dr. Lowry’s theory supposes that these heavily-loaded 
groups of molecules can easily break up in between the ions of 
their constituent molecules, and thus will be formed inde- 
pendent ions associated with neutral molecules of the salt, 


- The Paper 


But molecules are electrically neutral, 


In fact, just as a solution of potassium chloride will contain 
ions represented by | e 


+ — 

K (Н,0)„ Ol (Н,Ө),, : | 
во fused potassium chloride will contain the corresponding 
ions | | б y | 

" = т 

К (K Ch), Cl (K OD. 


Lorenz and Fausti have actually shown experimentally that 
in fused mixtures -of lead chloride and the alkali chlorides 
the lead is present in the form of а complex anion 
which travels in the opposite direction to the current. 

The Nernst lamp consiste of a mixture of oxides, and like 

glass has the composition of an electrolyte, It can only 
become а conductor, however, when sufficiently heated to 
allow of ionic migration taking place. It is difficult to 
prove directly that the Nernst filament conduote electro- 
lytically—possibly because of the action of the air in 
reversing the effects of electrolysis—although it is known 
that polarisation of a kind takes place. But there is strong 
indirect evidence on this point, since the concentration-con- 
ductivity series of curves for mixtures of zirconium and 
yttrium oxides at various temperatures are almost identical 
in form with the curves yielded by mixtures of sodium 
hydroxide in water. It is a not unreasonable conclusion 
that the mechanism of conduction is similar in the two 
cases. 
There is, of course, nothing essentially novel in the hydrate 
theory of dissociation. Werner seems to have suggested 
the idea as far back as 1898, and Mr. Whetham in his 
reply to the discussion on the very first Paper read before 
the Faraday Society (1903) said that **ions, in fact, may be 
linked in some way to the solvent.” But Dr. Lowry has 
now for the first time considered the whole question of elec- 
trolytic conduction from the“ hydrated-ion"' point of view, and 
he has collected and codified in a convenient and accessible 
form all the disjointed experimental evidence in ita favour 
that varions workers have, from time to time, published. 
of Mr. Whetham just referred to, on Тһе 
Present Position of the Theory of Electrolysis," Prof. 
Kahlenberg's recent Faraday Society Paper, Recent 
Investigations Bearing on the Theory of Electrolytic Disso- 
ciation," and the present Paper by Dr. Lowry, form together 
the most complete statement of modern views on the nature 
of electrolysis, looked at from all pointe of view, that has 
up to the present been published in English. 


—— Q 
REVIEWS. 


Traité Théorique et Pralique d'Electricité. Ву Н. PEcuEvx, 
with additional notes by A. BLONDIN and E. NECULCEA, 
and preface by J. VIOLLE: Paris: Librairie Ch. Dela- 
grave, 1904. Price 17 fr. 


This is a ponderous tome of over 700 pages, bound in 
paper covers, after the frugal Continental fashion, and 
traverses the whole range of electrical science, from electro- 
statics to the transmission of power. In bis prefatory note, 
M. Violle refers to a tendency which exists in France, as 


_ with us, to decry one’s own country's achievementa and to 


exalt those of the foreigner; апа he justly claims for the 
technical instruction given in the French schools a high 
standard of excellence. The book before us represents in 
the main the courBe of instruction in electrical technology 
which is pursued, under the direction of the author, at the 
Ecole Nationale d'Arts et Métiers d'Aix. The author has 
not hesitated to make use of mathematical treatment where 
this is necessary or advisable, though he points out that 
those who аге unfamiliar with the processes employed may 
make use of the results and pass over the derivation thereof ; 
to assist them in this judicious skipping, the difficult work 
is printed in small type. A further evidence of the in- . 
fluence of the modern commercial spirit is found in the 
inclusion of the prices of apparatus described. in the 
industrial section of the book, a feature which we think 


worthy of imitation, 


, As for the contente of the work, these are so diverse that 
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we cannot refer to them in detail. The theory of electro- 


statics is first elaborated, occupying the whole of the first . 


part of six chapters. Electrodynamics is dealt with in the 
second part, and includes the theory of magnetism. This 
section is very comprehensive, embracing 10 chapters, which 
form the bulk of the book, and ranging from the frog’s leg 
experiment of Galvani to polyphase alternators of 1,000 Kw. 
The third and remaining part deals with the industrial 
applications of electricity, in five chapters. 

- The only fault we have to find with, the work is that it is 
too comprehensive, too detailed, and contains too much that 
is of historical interest only. 16 will be seen, therefore, 
that we acense the author of giving too much, not too 
little. We wonder how his students get through so vast an 
amount of work, and we congratulate them upon sitting at 
the feet of so industrious and learned a preceptor. 


Steam Pipes: their Design and Construction. By W. Н. 
BoorH. London: Arch. Constable & Co. Price 5s. net. 


That Mr. Booth is no friend of the ring system of steam 
pipes is already known to us; but what shall we say of the 
following sentence culled from his most recent book :— 
* Steam engineers. . . , insist on the use of the best 
materials so as to minimise the chance of failure rather 
than countenance the duplication of bad work which 
has arisen from want of knowledge of steam engineer- 
ing conditions and an apparently foregone conclusion 
that breakdowns are necessary, and must be encouraged 
to occur by provision of a maximum of parts to 
fail.“ The percussive force of this dictum is sufficient to 
shatter any ring system in the country. In every part of 
his book Mr. Booth is quite as explicit, and the whole work 
forms a useful manual on a subject which has not hitherto, 
so far as we are aware, been treated separately in book form. 
The various formu! constructed to express the relation 
between velocity of flow of steam, its pressure drop, the 
quantity delivered, and the  pipe-length and diameter 
are first stated, In another edition these might be improved 
in statement and typography. Taking one demonstration 
as ап example (Rankine's approximate formula on 
p. 5, by the way, is incorrectly printed, as the whole 
expression should bave been bracketed under the root sign ; 
there is also a symbol for temperature-degree after g, the 
value of gravity, which is obviously an error) the scheduled 
quantities T,, Ё, vi, Us, are not used in the formula. Whatim- 
pression does * y = 1:8" convey to the ordinary reader? 


5. . 
Tbe formula on р. 8 should read р = 0'36./ &o., the 
radical * having been omitted. After this, the proper em- 
ployment of the various materials in use for steam and 
exhaust piping is discussed, an attempt at standardising 
such dimensions as flange-thicknesses, the number and 
size of bolts, and sizes of crosses and tees, being made. 
Under this heading, by the way, Mr. Booth recommends 
the use of flexible metallic pipes, made of а pecu- 
liarly folded strip of metal (either steel, zinc, copper, or a 
bronze alloy) сед into a closely interlocked helix, whose 
interstices are made  steam-tight by asbestos. No 
guarantee is given as to the durability of these pipes, 
but engineers are told to bear them in mind for tem- 


porary work, or where strains are set up by the settle- - 


ment of a bad foundation or other cause, This is a 
departure from established practice which will doubtlees be 
hastened by Mr. Booth’s advocacy of it. A chapter on expan- 
sion gives typesof the expansion bends and joints in use, and 
deals with the proper anchoring of pipework. Sections on 
the strength of pipes, their support and jointing, are followed 
by a chapter on the erection of pipes, in which a very neat 
but, in our opinion, rather daring method is described, of 
affixing a saddle and drilling into a high-preesure steam-pipe 
(even while steam is passing) for the purpose of adding a 
branch line to an existing pipe system without stoppage of 
supply. After a discussion of the general arrangement of 
pipework, the author passes to the accessories of the pipe, 
such as valves for steam and exhaust, and isolating valves 
for boilers ; steam traps, separatore, automatic atmospheric 
valves, and exhaust heads. In addition to dealing in more 
detail with the standardisation of junction pieces and 
flanges, weights of pipe, and the kinetic theory of gases in 


relation to the flow of steam, he gives us a chapter labelled 
“ Superheated Steam, which would more properly be 
described ав а section on pipe coverings, since one page 
devoted to the former subject is followed by rather over 
18 on the latter. In an appendix, the gist of the report of 
the committee appointed to consider the standardisation of 
pipe flanges is given. 

we may venture a complaint at an otherwise 
excellent book, we would take exception to what appears to 
us to be a rather erratic arrangement of chapters. For 
example, the section on weights of pipe is sandwiched between 
tests on pipe coverings and a discussion of the kinetic theory 
of gases, whereas we should have expected it somewhere in 
the neighbourhood of the chapter on materials used in pipe 
construction. Again, the chapter on weights and dimensions 
of junction pieces and flanges appears to have lost its 
moorings when it is found between a section on steam-traps 
and one on separators, its rightful sphere being in the same 
group as materials and weights of pipe.” And 
should not the “ kinetic theory of gases” have preceded 
the formule for flow of steam, instead of posing 
as an afterthought at the end of the book? On going 
through this book one has the same feeling of 
discontinuity as when, on reading a novel, one has to 
abandon the hero at a thrilling situation апа the close of a 
chapter, to pick up some other character whose existence had 
been forgotten. The practical result is that one has to 
search the book to ensure the collection of all information on 
any one subject. "The book is evidentiy compiled from notes 
made by a busy engineer in the midst of his work, and is 
hence of much value. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


* 
ALTERNATING-CURRENT MOTORS IN INDUSTRIAL 
BERVICE. 


By P. D. Ionmpgs. 
(Abstract of Paper read at Glasgow оп May 9th, 1905.) 


A аоор deal of attention is now directed towards the alternating- 
current motor with a view to accomplishing as good results in all 
classes of power-driving as have until recently been considered 
practicable only by the use of direct-current motors. 

The conditions here are now becoming very similar to those 

abroad, inasmuch as the large power distribution companies are 
increasing in number and scope, and also many large municipalities 
are adopting alternating currents for ttansmitting power from 
5 stations to sub- stations, where the current is converted for 
lighting purposes. 
120 the author's opinion such municipalities as. Glasgow, Man- 
chester, Liverpool, &c., will shortly offer alternating current for 
power purposes at a lower rate than direct current, for the reason 
that the converting apparatus for a large alternating-current motor 
load is less expensive. 

With these changes taking place it seems advisable to consider 
the application of the alternating-current moter to all sorts of 
industries, and with particular reference to such cases where it has 
been the general opinion that only direct-current motors could be 
used. 

The great argument in favour of the alternating-current motor, 
particularly of the squirrel-cage type, is its simplicity and the 
absence of wearing parte. The almost universal argument used 
against the alternating-current motor, as compared with the direct- 
current, shunt-wound machine, is that it has not the advantage of 
shunt regulation for variable-speed work. It is true the speed of 
the induction motor cannot bs varied in this way, but there are 
other ways in which different speeds can be obtained with equally 
high efficiency, and the author is inclined to think that the 
importance of being able to vary the standard shunt-wound motor 
10 per cent. or 15 per cent. is frequently very much over-estimated. 

The constant-speed type of motor can be built so that it will 
carry 200 per cent. over with a comparatively small drop in 
speed, or by changing the proportions of the windings in the 
сосет the motor can be made to give its maximum torque at 


g. 

The slip-ring motor differs from the squirrel-cage motor only in 
the secondary, which is coil-wound, the windings being connected 
to three elip-rings for starting with resistance in the seoondsry 
circuit. Once the motor is started, and the secondary shori- 
circuited, its characteristics are similar to those of the squirrel- 


cage type. 

For starting up against very heavy loads, where gradual accelera- 
tion is required, this motor is preferable to the squirrel-cage type; 
moreover, starting against a given load, the starting current is not 
so heavy, and more closely resembles the results which can be 
obtained with the ordinary direct-current motor starter and 
sbupt or compound-wound motors. 
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. "The single-phase series motor differs materially from the other 
types, inasmuch as it is not what is generally known as an induc- 
tion motor.” This type more nearly resembles the direot-current 
series motor, and possesses both commutator and brushes; in fact, 
it will operate quite satiafectorily.on a direct-current supply. This 
motor is nothing more than a direct-current series motor constructed 
to operate satisfactorily with rapid reversals of polarity. : 

Squirrel-cage motors up to 10 н.р, obtaining their supply from 
a power station of 200 н.р. or 300 H. r., cau be started up direct 

thout the use of auto-transformers. This does: not injure the 
motors in the least, bat is not advisable where the generating plant 
is of small capacity as compared with the motors, inasmuch as it 
takes a very heavy rast of current at starting. It is also advisable 
to use a double-throw switch for the purpose of cutting out the 
faces at starting, otherwise the fuses, being of sufficient capacity to 
withstand the starting current, would be of no practical value as 
fases, once the motor was started and the current down to normal. 

A third arrangement for starting the squirrel-cage motor is from 
a closed-coil two-phase generator, which is worthy of consideration 
when ning a new industrial plant. 

It is frequently stated that the squirrel-cage motor is incapable of 
starting up sg full load. Tais is quite incorrect, for as much 
as three times the full-load torque can be developed at starting, 
while in the smaller sizes 2 to 24 times the full-load torque can be 
developed; bat, at the same time, the current to obtain such 
starting torques would be very heavy. To obtain a starting torque 
equivalent to fall-load torque it requires roughly 21 times fall-load 
current in almost all sizes of motors, but ат this requirement is only 
momentary, it is of little consequence. | 

F or general constant-speed work thefequirrel-cage motor possesses 
the advantage of greater simplicity, aud hae no disadvantages as 
compared with the direct-current motor. 


within certain limits the speed is constint in relation to the speed 
of the generating plant, and independent of slight flacteations in 
voltage. in spinning mills and such industries it ie of the 
utmost importanee that all machinery showld be started simul- 
taneously. The squirrel-cage motor lends itself to this requirement 
very readily, as it is possible to leave all the motors in an installation 
connected direct to the line, and to start them all simultaneously 
by separately exciting the generator and then running up the 


eagine. : 

Por mining work, such as the driving of pumps, fans, and under- 
ground haulages, the squirrel.cage motor is particularly suitable, inas- 
much as there are no parts other than the bearing requiring attention; 
again, the oil-immersed auto- starter, which can be made water and 
gas tight, is a form of starting switch which needs no skill or kaow- 
ledge in handling. In mauy pits where there are explosive gases 
no other type of moto? could be used with the same safety. 

The high lift turbine pamp is gainiog considerable ipopularity 
amongst mining engineers, and for driving this type of pump direct 
the squirrel-cage motor is particularly suitable, inasmuch as motors 
of 100 н.р. and above are frequently required, runniog at a speed of 
1,400 to 1,500 r.p.m. A direct-current motor of this power and 
speed would not be a satisfactory machine to build or operate; but 
for this work the squirrel-cage motor pront no difficulties, pro- 
vided a supply is available at a suitable frequency. 

A valuable featare of the squirrel-cage motor, not previously 
mentioned, lies in the fact that it can be actually stalled by overload 
for as long as half a minute without damage. 

For the driving of large haulages which must be started slowly 
and gradually, the slip-ring motor is preferable. Any starting 
torque required, within reasonable limits, oan be obtained without 
producing andue strain on the generating plant; in fact, with the 
slip-ring motor the proportion of current to torque developed by 
the motor is almost Amllar to the same proportion for hunt - wound 
direct-current motors. 

For continual starting and stopping, the slip-ring motor possesses 
considerable advantages over direct-current motors for this claw of 
work. It is general to use a tramway type controller in each case, 
and whereas with the direct-current motor the currente broken by 
the controller are always at line pressure, with the slip-ring motor 
the currents broken are those in the secondary circuits of the 
motor, and at a low pressure. This feature adds to the life of the 
contacty. | | | 

Again, for electric braking the slip-ring motor can be used to 

proportioning the resistance in the secondary 


great advantage, 80 
circuit with the y d or second notches of the controller ss to 


produce a gradual braking effect when the controller is reversed. 
This has been applied with marked {success to a 150-Н.Р. slip-ring 
motor driving an endless haulage. 

variable-speed motors 


The industries most generally requiring 
having a wide range of speed are those connected with the makin 


of paper, printing, dyeing and bleaching. In some cases the spee 
variation required is so wide and so gradual as to preclude the 
possibility of using “induction motors,” and until the recent 
development of the single-phase series motor there was no 
alternating-ourrent apparatus which could meet these requirements. 

In the majority of cares, however, the requirements of speed 
variation can be met by the ase of induction motors.of either the 
squirrel-cage or slip-ring type. 

These requirements can be met in the following manner :— 

There is а small auxiliary motor driving the main motor through 
a worm gear and free-wheel clutcb, so as to give the required slow 
speed. The main motor is wound and connected to a controller of 
the tramway type, so that the coils of the stator can be grouped. to 
form eight poles, at which the medium speed would be obtained, or 
four poles, at which full speed would be obtained. 

The changing from dead slow to half speed, and from half speed 
to full speed, is obtained by means of tappings from a pair of aato- 


For driving spinning 
machinery it is particularly suitable by reason of the fact that 


transformers and а number of notches on the controller, whereby 
a gradual inoreasó in voltage is applied to the motor as the con- 
troller is moved from notoh to notch. This ensures an even 
acceleration. 

The whole apparatus is no more costly than direct-current 
apparatus to accomplish the same results would have been, and the 
operation is equally satisfactory. 

The output of the motor is varied ia direct proportion to the change 
in speed, bat the efficiency at апу speed is as high as it is possible to 
obtain within a very small percentage. As the power required to 
drive most machinery varies directly аз the spesd at which it.is 
driven, the output of the motor corresponds very nicely with what 
is required of it. ME 

There are classes of work where it is necessary for the motors to 
have a speed variation of perhaps 6 or 8 to 1, with the possibility of 
being able to ran continuously, and with high efficiency, at any 
intermediate speed. This requirement is principally found in con- 
nection with paper making machinery, and in some cases with 
calico printing, bleaching and dyeing. - 

The direct current apparatus for this purpose has always been 
more or less expensive, and difficult to re 

The single-phase series motor offers a method of accomplishing 
this result which is simpler and more efficient.. The apparatus for 
this purpose will conajst of a single-phase motor controlled by an 


induction regulator, which is а boosting transformer placed in series 


with the motor. 
Any required voltage from sero to fall line pressure can be 


applied to the motor, and consequently any required speed can be 
obtained. The losses in the induction regulators are simply the 
magnetisation and С? losses. 

For variable speed work, where constant stopping, reversing and 
starting again ie required, both the squirrel-cage motor and the 
slip-ring motor may be nsed.. MEN. 

With the former, the control is effected by applying different 
voltages to the primary by means of anto-transformers and а oou- 
troller. For this service the resistance in the secondary should bə 
increased so that the maximum torque is obtained at zero speed 
by constructing the end rings, to which the bar windings are 
bolted, of metal having a higher resistances than that used in the 
construction of the constant-speed, squirrel-cage motor. The torque 
of this motor varies as the square of the E. M. v. applied to the 


primary. 
By means of the anto-trausformers and the controller, any 
voltage can be applied so as to give the required torque and 


speed. 

With the slip-ring motor, the control is effected by varying the 
resictances in the secondary circuit of the motor, and this method 
of control corresponds to inserting resistances in the armature 
circait of a shunt-wound motor. | 

For operating winches, live rolls, and work of this class, the alip- 
ring motor is preferable for the reason that, in the first place, the 
starting currente are not so heavy, and in tbe second place, the cur- 
rents handled by the controller are all in the secondary circuit, and 
consequently at a low pressure, which resulte in less burning of the 
contacts. | 
The efficiency of polyphase induction motors corresponds very 
closely to the best results obtained with direct-carrent motors. 

The power factor is the ratio of the trae power to the apparent 
power expended, as shown by an ammeter; it ів high at heavy 
loads and low at light loads. The lagging carrent has an injurious 
effect on the regulation of the generator, transmission lines, or 
transformers. It is important, therefore, to maintain the power 
factor as high as possible. 

From the standpoint of the user, the alternating-carrent apparates 
is probably the cheapest both in fitst cost and maintenance. 


Discussion. 


The CHAIBMAN remarked that he was particularly interested and 
surprised to find it so clesrly stated that the cost, as well as the · 
efficiency of the alternating current motor, was as favourable, it not 
more бо, than the direct current. They were all accustomed to 
think that the p.c. motor was the only possible means of doi 
certain work — particularly the extreme variation of speed аы. 


for paper plant. , 

‚Мт. Н. A. Матов remarked that there could be no doubt that 
the ts which Mr. Ionides raised were such as they could cor- 
dially subscribe to. Until now the development of alternating 
current work bad been in connection, principally, with polyphase 
motors, but it was interesting to find that thepolyphase motorshowed 
signs of being only a passing phase in a development. That being 
so, it did not emerge that there was а conflict between tbe oon- 
tinuous current motor and the alternating current motor, because 
the two machines were in all essential particulars alike. Bat he 
thonght it was quite possible in discussing this matter to strain the 
argument to an extent which would prevent them from following 
Mr. Ionides throughout. It seemed to him that the speed control 
of polypbase motors was not a straightforward and simple thing. 
They were tied down to multiples of speed and to specific speed 
much more closely than with the continuons current. He thought 
that in all factories where polyphase machinery was being manu- 
factured, continuous current motore were still used for a large namber 
of purposes, because they were found more convenient to handle, 
and easier to Pp to a large number of details than the poly- 
phase motors. From the manufacturers’ point of view, he greatly 
wished that the continuous-current motor aud everything else but 
the polyphase motor was abolished. | 

Mr. Н. B. MaxwELL said be did not suppose there was any other 
class of work where polyphase motors would show to such great 
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advantage as in shipyards, whera the work was rough and tumble. 
To his mind the three-phase induction motor was most useful for 
iiir For fixed speed work there was nothing to compare 

th i 

Mr. W. B. Hmp thought that Mr. Ionides claimed for the 
equirrel-cage motor more than could be obtained from it, but he 
agreed with the author that the capabilities of the p.c. motor for 
variable speed work had been greatly exag 

Dr. HENDERSON agreed with the main conclusions of the paper, 
and said that if electrica] men were more conversant with alternat- 
ing current work, the А.С. motor would have a much greater 
popularity. | ö 

Mr. Stevexson said that the very best direct - current motors gave 
trouble in the course of time; when one went in for a three-phase 
system he got rid of the commutator and the starting switch. The 
polypbase motor was suitable for extremes. 

Mr. Iosrpzs, in his reply, said that Mr. Mavor had referred to 
the single-phase series motor as a possible means of doing away 


with polypbase motors; he could not say tbat he agreed with that. . 


The single-phase.series motor had a particular field, aud if one 
could construct a motor of the sqnirrel-cage type without commutator 
or slip rings, it was sometbing to stick to until they could get one 
without bearings. Mr. Mavor also referred to the fature of single- 
phase motors for electrical traction, and there was little doubt that 
there was a great future ahead for those motors, particularly for 
suburban traffic. He cordially agreed with what Mr. Maxwell said 
as to shipyard work. He thought that а great many people, in 
looking out for new plant, were more apt to consider the variable 
speed requirements of a few cases than the constant speed. require- 
ments present in the great majority of cases. 


THE EDDY CURRENT BRAKE. 


Iw opening the discussion on the paper read at Birmingham on 
April 12th by Mesars. D. K. Morrie, Pb. D, and G. A. Lister, 

Mr. Нвивү Lea said that he considered that a mechanical brake 
might be devised which could be attached to the motor spindle, 
and which would be equally satisfactory and less costly than the 
eddy current brake described. | | 

Dr. ВомРнЕВ (Chairman) thought that supporting the whole brake 
on the motor spindle was & very beautiful device. He considered 
that tbe brake combined the theoretical accuracy of the Pony brake 
with the simplicity and convenience which resulted from the use of 
a generator ав а load. The authors had developed a new form of 
theory in connection with this brake, based on the law which had 
been stated by Maxwell, but which had been very seldom applied. 
He was struck by the similarity of the curve showing variation of 
torque with flux displacement, with that connecting the torque and 
slip of an induction motor. 

Mr. Magpies did not consider the Hopkinson method as alto- 
gether ratisfactory. The eddy current b was an ideal method 
of absorbing power for time tests to determine heating. 

Mr. CHA1TOCK remarked that the brake described was simple, 
handy, and very suitable for small powers. If, however, it were 
made sufficiently large to absorb 30 or 40 н.р., he thought it would 
become too cumbrons and costly on account of the energy which 
had to be supplied during the test. | 

Mr. Оввиттон gave an account of his experiences with previous 
types of eddy current brake. He had had trouble in connection 

with tbe centring of the disk and the heating of the magnetising 
coils. The most important thing in connection with the type of 
brake described by the authors was the method of putting it on the 
motor shaft. The weak spot was the amount of energy consumed. 
He considered that the theory might be applied to the design of the 
brake disks used in meters. 

Mr. Ногрин said that he had had considerable experience with 
the eddy current brakes used on meters, but with these one never 
reached a speed at which the weakening of the field became notice- 
able, so that the retarding torque was always practically proportional 
to the speed. It seemed incredible that the power absorbed should 
be proportional to the speed only, and not to the square of the 
speed, but the authors had made this quite clear in the paper. Не 
noticed that in fig. 3 the pole-pieces were shown as having bevelled 
edges; be had found plain poles much better. With reference to 
the authors’ statement that the braking effect depended merely upon 
tbe total flux cutting the copper, he did not think that they would 
have got such а good braking effect had they used two instead of 
eight poles. In connection with meter diske, һе had experimented 
upon the best shape of pole-piece; with equal area and flux density, 
he found the circular shape produced an effect greater than that 
caused by the rquare pole in the ratio of 8 to 7, and that the 
rectangular shape was much inferior to either. 

Mr. Brew was much interested in the way in which the authors 
had shown tbat the braking effect depended on the speed and 
resistance of the brake disk. | 

Mr. Barts said that the authors’ brake would bea valuable adjunct 
on all testing floors. Не had been impressed by the sweetness with 
which the brake worked. 

Mr. M. B. FIELD (written communication) said that the authors 
attempt to calculate the drag in а copper disk moving in а magnetic 
field, was interesting, and should prove helpful to otbers. The 
authors' assamption that all the lines of force emerged from the 
surface of tbe disk at the same angle, was only tenable when 
the path of the eddy currents was а straight radial line. 
Tbis would be the case were the edges of the disk infinitely 
conducting, and were the induction, normal to the disk, uniform at 
all points in the radisllíne. In the authors' case the normal flux 
density varied from point to point of а given line of eddy current 
flow, the electric potential would in general not be constant, and it 


was no longer ble to assume that all the flux lines left the my. 
face parallel with each other. A particularly suggestive point wy 
the critical thickness of the disk which gives maximum braking 
effect. Instead of varying the thickness of disk, the authors might 
have varied the specific resistance. It would b* interesting to han 
some tests with cast-iron disks of the appropriate thickness to gin 
maximum eddy current loss at some safe speed, and to study the 
effect of the superposed hysteresis drag. A second noticeable point 
was the similarity of the curve in fig. 11 of the paper to the torque alip 
curve of an induction motor. In connection with meter damping 

it was a mistake to s that circular pole-pieces gave the best 
results, as the eddy currents do not circulate round the poles, but 
traversed them. If a narrow rectangular pole face be used, the 
braking effect is much greater when the disk is moved acrom the 
face, than when moved in the direction of the length of the face. 

Mr. ALFRED SonwaARTZ, in a written communication, said that 
the authors were to be congratulated on the ingenuity of their 
methods, and the workmanlike appearance of their brake. The 
cradle dynamometer method of testing, as an alternative to the 
eddy current brake, was worth considering, ly for use with 
larger machines than those dealt with by the authors. In the 
Municipal School of Technology, Manchester, they’ used a cradle 
dynamometer for motor testing designed by Mr. A. E. Moore, and 
made in the School shops. It consisted of an adjustable base plate 
radially suspended from two beams with hollow trannions on ball 
bearings. A counterpoise was provided on the cradle for adjusting 
the centre of gravity of the oscillating system. The torque was 
preferably measured by a zero method, as this eliminated any error 
due to the centre of gravity of the cradle and motor not being co 
incident with the axis of oscillation. This was effected by the use 
of a spring balance or a weighted lever. Witha belt drive, machines 
could be rapidly put in position and run on the ordinary commer- 
cial tests, with the advantage that the в н.р. could be’ obtained at 
any time during the ran. The cradle was also suited for the deter- 
mination of the mechanioaljand electrical losses, starting torque and 
other detail tests. | 

Mr. О. F. Вмттн, in a written communication, remarked that in 
using eddy-current brakes, he had found the easy method in which 
the load was adjusted to any desired value, to be a great advantage. 
Thus, in taking & complete efficiency curve of a motor, the sliding 
weight on the arm of the brake could be adjusted to an exact point 
on the scale, and the pull of the brake then adjusted by means of a 
finely divided rheostat in the exciting circuit of the brake, until 
the motor exactly balanced the load. The same advantage of easy 
adjustment, made itself still more felt when it was desired to load 
the motor rapidly up to a certain definite point—say the normal 
full load of the motor. 

Prof. D. ROBERTSON wrote to express his interest in the paper. 
He had lately used a mechanical brake of the James Thomson 
pulley type, which he had found convenient for the testing of small 
motore. This was а rope brake, one end of the rope being attached 
toa frame carried on the pulley. The torque was balanced by a 
weighted cord passing round a portion of the frame in the form of 
an atc struck from the centre of the pulley. The motion of the 
frame round the pulley, which was ted by stops, adjusted the 
arc of contact to suit the coefficient of friction within considerable 
limits. The load for any given torque was thus automatically kept 
constant. He had made a brake of this type suitable for machines 
up to 10 B H.P., and had found it to work satisfactorily, there being 
practically no hunting. 

Dr. Morgs, in reply, considered that the similarity of the 
torque-speed curve for tbe brake to that of the induction motor, was 
perbaps apparent rather than real An essential feature of the 
former was the reduction in flux due to its obliquity and the con- 
sequent increased length of passage through the air-gap; while in 
the induction motor, the flux was substantially constant on account 
of the constancy of the applied voltage. It was lag of induced 
currents rather than reduction of flux which caused the falling-off 
in torque of an induction motor, when the slip was great. There 
was no limit from constructional reasons to the size of this type of 
brake ; in fact, the larger it was made, the more economically it 
could be designed. The real limit was imposed by the need for 
saving the power spent in driving the motor when this exceeded, 
say, 15 to 30 B. f. v.—i. e., when the Hopkinson method became fairly 
applicable. Mr. Holden's remarks upon the influence of the shape 
of the pole-pieces were of great interest in connection with the 
design of the brake. In reply to Mr. Brew, it appeared that there 
was only one best thickness for the brake disk for a given speed. 
He was much gratified by the way in which this new form of 
electric brake had been received, and by the appreciation expressed 
for the authors’ efforts to give a working theory for the design of 
such brakes, | 

Mr. LisTEn also briefly replied. 


- 


PHYSICAL SOCIETY. 


THE meeting on May 26th, 1905, was held at the National Physical 
Laboratory by invitation of the director, Dr. Glazebrook. 
following special demonstrations were shown :— 

" The Specific Heat of Iron at High Temperatures," by Dr. J. А. 
НАВЕЕВ. A knowledge of the specific heat of iron is important in 
the determination of high témperatures by calorimetric methods. 
Dr. Harker has determined the total heat of iron up to temperatures 
of 900° О, by heating the specimen in an electric furnace, the tem- 


perature of which was determined by a resistance thermometer, and 
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dropping the iron into a water-calorimeter. A difficulty arises at 
high temperatures owing to the oxidation of the iron when it comes 
in contact with the water in the calorimeter, and it is necessary in 
these circumstances to enclose the specimen by a suitable shield. 
Quarts tubes were tried, but it was invariably fouod that they 
splintered when immerssd ia the calorimeter. The diff 'ulty was 
overcome by having in the calorim tar a vertical cylindrical brass 
tube, filled with magnesia, termina'iog at its upper end in а hemi- 
spherical cup. The iron, in the form of a cylinder, the diameter of 


which was slightly less than that of the tube, was dropped into the 


magnesia. The extreme flocculance of the powder allows the iron 

to go straight to the bottom of the tube, аза it is thus protected 

from oxidation. Dr. Hark:r illustrated by carves some of the 
ties of the specifis heat of iron at high temperatures. 

Dr. Harker also exhibited some new types of electric furnace for the 
attainment in the absence of noxious gases of temporaturos between 
800° О. and 2,200* О. The conductor conveying the electric current 
is & tube of solid electrolytes similar in composition to the filament 
of a Nernst lamp. An essential feature ie that, for many purposes, 
the usefalness and life of a furaace contracted in this way may be 
much increased by ad»^pting a "cascade system of heating. That 
is, the energy supplied may bs divided, so that only safficient is 
put through the tubular conductor to raise its temperature, say, 
1,000* C. above its surrounding, thd surrounding itself being maian- 
tained at 1,000° O., thus enabling a temperature of 2,000° C. to be 
attained in the tube without straining it unduly. The regulation 
of temperature in small furnaces of tbi; type is so perfectly under 


control, that very well defined melting-p>ints may be taken with ` 


very emali quantities of sube'ance. The thermo-electric method 
has been used in these farnacea for determining the melting-point 
of penu the mean resolt of the experiments giving 1 710° О. + 
b* 0 1 


Mr. A. CAMPBBLL exhibited apparatus for the measurement of 
small indactances. The method of measurement is that adopted 
by Max Wien, and is a modification of Maxwell’s method of com- 
paring two self-inductances, the source of voltage being alter- 
nating, and the indicating instrument a tuned optical telephone or 
vibration galvanometer. 

In the Optical Department two new optical benches construc'ed 


for the laboratory by Messra R. & T. Beck were shown by Mr. 


SELBY. 
4 Ф 


THE OSMIUM INCANDESCENT LAMP. 


Ix a recent paper read before the Elektrotechniscber Verein, Herr 
Fitz Blau gives ton e interesting information in regard to the manu- 
facture and p:rfora ance of the high efficiency osmiam filament 
lamps of Dr. Auer von Welstacb. 

Ever since Bdison's experiments on p'atinum filament lamps, it 
bas been recognised that metallic filaments are in mauy respects 
better and more efficient than carbon ones; and yet, owing to the 
short life of tush filamente, they bad, until recently, been prac- 
tically entirely superseded by carbon filaments. In almost every 
other respect, except the capability of standing a high temperature 
for long periods, the carbon filament is less enitable for iamp con- 
struction than a mets! filament. Under the electrical actions which 
tak: place in tke highly exhausted lamp bulb, the carbon filament 
gives off a fine dust which bas four objectionable results—firstly, 
the filament becomes thinner, and allows less current to разв, so that 
less energy ie available; secondly, the surface of the filament 
becomes rougher, and thie, as is well known, causes it to approach 
more nearly to the state of a black body,” and to give outa greater 
proportion of dark rays; thirdly, tho powder collects on the inner 
surface of the balb, and to further reduces the available light; and, 
fourthly, the reduced current lowers the temperature of the fila- 
ment, and this, in itself, raises the resistance of the filament, and so 
etill further reduces the cur:ent. 

The ideal requirements for the construction of а long-life lamp 
over and above the capability of its filament successfully withstand- 
ing a high temperature, ате : — 

1. That the nature of the filament material and of it« surface, 
should be such as to give a maximum proportion of visible radia- 
tion. 

2. That the material of the filament should be as transparent as 
pos-ible when in the cold state, so that the powdering over of the 
inside of the bulb shall have а mioimum effect. 

3. That the surface of the filament should become smoother 
rather than rougher during use, as this improves the proportion of 
visible rays. . 

4. That the electrical resistance temperature coefficient should be 
positive rather than negative, во a8 to counteract the effect of any 
loweriog of the filament temperature. 

In all tnese respects platinum вогразгев carbon. It has long baen 
known that other metals, such as chromium, molybdenum, vanadium, 
wolfram, tantalum, as well as the metals of the platinum group, 
iridium, ruthenium and osmium, can withstand a far higher tem- 
perature than platinum itself, but these metals have hitherto been 
excluded because of the difficulty of producing them in the form of 
very fine wires. 

After numerous experiments, Auer von Welsbach arrived at the 
сог с1аьіоп that the best metal all round for the purpose was 
ofmium, and about six years ago he succeeded in obtaining this in 
the form of the necessary fine wires. It was found impossible to 
obtain these wires by direct drawing or rolling, owing to the brittle- 
ness of the metal, so the firat filaments were made by covering an 
extremely fine platinum wire with a ooating of osmium and then 


melting ont the platinum. The smsllest diameter of filaments, 
however, successfully obtained by this process, was about ~y mm., 
and this was only suitable for currents above 1 ampere, во taat this 
method was soon abandoned. The next method tried, consisted in 
mixirg finely divided osmium into a paste with various binding 
materials and drawing fine cotton fibres through it. After drying 
the fibres are carbonised. This method has now been sopsrseded, 
and the latest osmium filaments are produced by the following 
process :—Very finely divided osmium is mixed into a thick paste 


with organic binding material, and this is pressed (or squirted) 


through diamond or sapphire dies at high pressure. In this way a 
thread, consisting chiefly of osminm and carbonisable material, is 
obtained, and by moving a flat sheet.to and fro under the issuing 
thread the latter is obtained in the form of loops. These loops are 
dried and rendered incandescent in vacuum, во аз to carbonise the 
binding material, and are then ready for the most important part 
of the proccss—known as formation.“ This consists in subject- 
ing the porous thread, consisting largely of carbon, to a gradually 
increasing temperature in an atmosphere saturated with water 
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vapcur, and containing, also, a varying proportion of reducing 
gaser. The heating is effected by a gradually increasing electric 
current, producing finally a white heat, which is continued for a 
considerable period. Under these conditions a reaction, similar to 
that employed in the production of water gas, takes place, and 
results in the complete dissipation of the carbonaceous material, 
leaving & filament composed almost entirely of pure osmium. The 
density of the filament now is much greater than in its original 
state, but itis still porous, and has by no means a smooth surface. 
The roughrte.s of the surface, in fact, plays а coasiderabls part in 
lengthening the life of the osmium filament. Connection between 
the osmium filament and the platinum leading-in wires is made by 
melting the platinum around the osminm by means of au electric 
arc. The fact that camium is brittle in the cold state bat soft at 
the incan det cent temperature gave considerable trouble at first, as 
it prevented the filament being wound into а spiral, like а wire. Oa 
this account the crdinary lamps are made suitable for burning in 
one position only, although, when required, special Jamps, in which 
the filament is supported at additional points, are made for burning 
equally well ia all positions. 

The first lamps put on tLe market were for only 37 volts, and 
hundreds of thousands of such lamps are at present insta'led, either 
several in series оз tbe ordi.ary supply voltages, or simply with 
the voltage reduced by means of auto-transformere. The prasible 
voltage has, however, been riticg steadily, and just recently 110- 
volt lamp', potsess.ng sll the good qualitiea of the lower voltage 
ones have been prcduced b; employing filameats wound in the 
form of aspiral—the diameter of the spiral being only a fraction 
of a millimetre, so as to prevent the turns of the spiral ор saing out 
when hot. 

Toe osmium filament of a 37-volt 25-C. P. lamp, having an energy 
consumption of 14 watts per candle-power, has a diame:er of about 
087 mm., and a length of about 280 mm. The resistance coefficient 
is 095 at 20° C., and is 8:4 times as great at the white heat corre- 
sponding to the normal rating cf an osmium filament, viz., 14 watts 
per candle. The radiating surface per candle-power at this rating 


is 3 to 32 sq. mm, whilst if an ordinary carbon filameat were 


pressed up to an etliciency of 14 watts per candle-power, its radiating 
surface per candle-power would only equal 16 sq. mm. Obviously 
therefore, the carbon filament must be raised to a higher tempera- 
ture than the osmium filament, and must more closely approximate 
to the state of a “black body.” `~ 
Owing to the increase of the resistance of osmium with the tem- 
perature, a rise of 10 per cent. in supply voltage will only produce 
a 6:5 per cent. increase in current, and abaut а 40 per cent. increase 
in light, whilst with the carbon filament, the current would increase 
12 per cent. and the light 80 per cent. | i 
The useful life of an incandescent lamp is usually taken as that 
period within which the original candle-power is lowered by 20 
per cent. If this rule is applied to an osmium lamp, the useful life 
and the actual life would'be practically coiucident, because these 
lamps do not fall off by 20 per cent. ia candle-power in less than 
about 2,000 hours. Fig. 1 showathe variation of light (stated as a 
percentage of the original candle-power) from osmium lamps of 25 
to 32 cP. at 37 to 44 volts. Fig. 2 shows tbe same curve (only 
continued for 802 hours) for 110-volt, 32-0 P. lamps. Lamps with 
such extreme lengthe of life as 5,000 and 6,000 hours, have been 
obtain: d not only in isolated cases, but quite often in spite of the 
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fact that the ехреше of such lerg!hy tests prohibits their being 
carried out at all frequen'ly. Out ot seven lamps tested at the 
Ricbsanstalt for 2,000 toura, all but one were in a satisfactory 
working state at the end of the test. In ordinary practical cases, too, 
the resulta are very satiefactory. For instance, in a parti ular. 
installation, working since Ostober, 1902, with an average yearly 
lighting period of 830 to 1,000 hours, less thau 10 per cent. of the 
lampa have had to be replaced up to the present. 

| The writer sugge-te as the probable causes of the long life of these 


, lamps (1) the fact that at the 14 та: per ор. rating the filament 


is only very moderately loaded ; (2) the fact thatthe filament when 
it leaves the factory (even after having been burnt there for several 
hours to let it arrive at approximate constancy) is b; no means in а 
finished state, bat continues to diminish somewhat in diameter, 
owing to the gradual disappesrance of rcughnerses from the surface. 
This reduces the surface, whilst approximately the same watts have 


- to be dissipated eo that the temperature and light increase, and 


serve to counteract any tendency to reduced candle- power; (3) the 
fact that the glass bulb does not become blackened. This last 
result is probably also dua to the low ratirg of the filament, and 
may be compared to the effect on the life of a carbon filament lamp, 
if run at, say, 6 or 7 watts per c. r., in placa of the usual 3j watts, 
Attempts have been made to press up the rating of the osmium lamp, 
for instance, to 1 watt per candle-power, but experience hss shown 
that structural and molecular changes in the filament supervene, 
and reduce the life of the lamp unduly. 
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| NEW PATENTS APPLIED FOR, 


aan En АЛАГДЫ 
en о n non а do whom 
inquiries ahould be addressed, ; і ке 
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11,23, "Improvements in or relating to dynamo-electric machines.“ Е. Е. 
Вквву. May 


11,248. ‘Improvements in electric arc lamps." Тнк British THOMSON- 
Houston Co., Lrp, (The General Electric Co., United States.) May goth. 


11,960. ‘‘ Improvements in electric cables.“ A, WHALLEY and E. A. BAYLES. 
May 80th. i | 

11,290. Теје; hone exchange systems," F. W. Осивав. May 80th. 

11.300. Improved manufacture of copper sulphide for thermo electric 


couples." COMPAGNIE THERMO-ELECTRIQUE 1 HERMITE) Soc. ANON. 


(Date applied fur under Patents Act, 1901, Ap 
Моп in France.) May 80th. (Complete) | 

11,801. ''Improvements in zulphide of copper thermo-eleotrio generat rs. 
COMPAGNIE THERMO-ELECTRIQUE (SySTEME HERMITE) Soc. ANON. (Date 


ich, 1906, being date of applica- 


applied for under Patents Aot, 1901, May Ard, 1905, being date of applicaiion 


in France.) May 80th. (Complete) "A 
11,829. ''Improvements in trolley wheels for elec! rio traction." J. A. Kipp. 


May 80th. 


11,896, (Same as 11,337.) а ed 
11,887. ‘Improvements in telephones." J. E. KiNosBURY. (The Western 


. Eleotric Co., United S:ates.) May 80th. (Con plete.) 


11.844. Improvements in and relating to insulators fcr electric condyctors.” 
R. N. REpMaYNE. May 30th. 

11,853. ‘А process for regenerating electric aecumulatore.“ 
May doch. ( Complete.) 

11,888. . in devices for contrclling trollsy-pole ropes.” 
J. FrzLpiNG and J, Зсноктеір. May 3186, \ 

11,407. "Improvements in electric heatirg apparatus." 
May 81st. (Complete.) = 

11,415. Improvements in apparatus for measuring electrical res'stances." 
EvERSRED & VIGNOLES, LTD., and S. EversHep. May 815. 

11,421.: “Improvements in apparatus for controlling eleotrio currente." 
A. N. FRisBr. | 

11,440. ‘Improvements in connection with single-phase alternate current 
electrical motors provided with commutators.” THE ELEKTRiZITATS AKT. GES. 
Vormats W. LaHMEYER & Co. (Da e applied for onder Patents Act, 1901, 
July llth, 1904, being date of application in Germany.) May 8lst. (Complete.) 


11.411. A device for limiting the speed of compensated single-phase alter- 
nate- current motors." THE ELEKTBRIZITAT8S AKT. Ges. VoRMALS. W. 
LAHMEYERB & Co. 
being date cf application in Germany.) Мау Bist. (Complete.) 

11,442. ‘‘Imp-ovements in the manufacture and production of coils of wire, 
moie е, pecially intended for ure in electrica] measuring instruments.“ HART- 
MANN & BRAUN AKT.-GES. (Date applied for under Patents Act, 1901, June 16th, 
1904, being date of application in Germany.) May 81st. (Complete.) 

11,454. Improvementa in means for automatically regulating the load on 
engines or motors ured for driving electric ger erators." HELIOS ELECTRICITATS 
AKTIENGESELLSCHAFT (in liquidation). (Date applied for under Patents Act, 
1901, June lst, 1904, being date pf application in Germany.) May Bist. 
(Complete.) : Ж 

11,460. “Improvements in and relating to fusible electric cut-outs.” THE 
Barrisu THomsox-Hovustonr Co., LTD., and E. B. WEpMoRE. May 8lst. 

11,462. “Improvements in electrical connections." W. E. BURN AND. May 
Bist. 

11.470. Improved elcotric cables." W. Bacon. June lst. 

11,484. ** Improvements in electrica) au:omatc cut-outs.” E. W. Cowan, 
June ist. 

11,401. “А self-contained electric bicycle bell.“ J. W. PERRY and J. W. 
.Perny, Jun. June let. | | 

11,491. Improvements in and relatirg to scaling devices for electricity 
meters.“ W. НАмитох and FERRANTI, LTD. June Ist. | 

11,202. “Improvements іа dyntmo electric machines." G. (known ав A) 
Berry, June l:t. 

11525, "Improvements in the manuf. cture of wire and the like by electro- 
deposition.“ June lst. 

11,531. ‘Improvements in radiatorr." L. F. FEARSON. 

kete. 

: d *! Ip provem: nts in and relating to elec rieal conductors adapt: d to 
be ured fot cemmutators of dynamo-electric much nes and other pui p: ses. 
Tre BRITISH Yuousos-tovsroN Co., Lro, (The General Elecir с Co., United 
States.) June 2nd. | ў 

11.5 5. I. p'oyements in regulators for dynamc-elec tric machines and the 
like." THe Вин 1номкок-Носвзом Co., Lip, (Ihe General Electric Co., 
United States.) June 2nd, ( Complete.) d | 

33. "Improvements in and relating to e'ectric motor control *ys ems.” 
DDR M SUR HOUBTON Co., Lip. (The General Electric Co., United 
States.) Jine 2. d. 


C. Luckow. 


G. TEU BER. 


June Ist. (Com- 


P 


Tromson-Hovston Co, LTD. 


(Date spplied for under Patents Aot, 1901, July 80th, 1904, 


11.587. Im ements in and relating to eleotrio motor control systems" 
Tux Berreun Тномвом-Носвтох Co., Lro. (The General Electric Co., United 
States.) June 2nd. 

11.5888. Im rovements in systems of cverhead eleotrio railways.” Tux 
8 Co., Стр. (Tbe General Eleetris Co., United Віце) 
une 2nd. | 
11,600. ''Improvements in dynamo-electric machines. G. (known as A) 

BERRY. June 2nd. 


11,606. ''Im; rove ments relating to retrausmitting and reinforcing telephone 
currente on lines also used for telegraphic purposes or otherwise liable to hare 
currents of relatively low frequency passing over them." J. E. KIR TRT. 
(The Western Electrio Co., United States.) June 208. (Complete.) 

11,606. Improrements in telephone current retransmitting and reinforcing 
apparatus" J. E. Kisassuny. (The Western Electric Co., United States) 
June 2nd. (Com, lets.) 

11,614. "Improvements in eleotric traction." J. S. RawoRTH. June 2nd. 

11,626. “ 3 in e "iie for alternating curren} 
ryetems," THE BRITISH TuoMxsox-HovsroN Co., Lip. (The Gen 

o., United States.) June 2od. : "d ee 


11,627, “ Improvements in systems of electric distribution by means ol 
rectified alternating electric current and in a tas therefor.” TR Burris 


The Gene Electric Co 
June 2nd, кке SUA] 


11,635. “Improvements in the trembler blades of contact-makere for elec. 
trically-fired inter nal oombus ion eng nes.“ A. A. DowALp. June 8rd. 

11,078. *' Portable electrical measuring instrament.” Н. B. гвокотв. June Sd. 
(Complete.) 

11,685. *'Improvements in multiplex telegraph systems." T. Gran. 
ard. (Complete.) á diim dii 

11,702. “Improvements in dynamo-electric machines." 
Тномвох-Носвтӧх Co., LTD. 
June 8rd. (Complete.) 


11,703. ‘Improvements in and relating to dynamo-eleotric machines.“ Ta 
j Co., Lp. (Tbe General Electric Co., United States.) 
une 8:d. 


11,705. “Improvements in and relating to electric aro lamps." Тнк Barsa 
THOMEON-HOURTOR Co., LTD (The General Electric Co., United States.) 
une 8rd, 


Tux BnirisE 
(Ihe General Electrio Со, United States) 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THoxPsoN & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 
LIGHTNING ABRESTEES. Е. A. Carolan. (General Electric Co., U. S.A.) 11,649. 
May 215%. 
SWITCHES. J. Jones. 11,706. Мау 22nd. 


DYNAMO-ELECTRIC MACHINES. E. A. Carolan. 
11,720. May 2?nd. 


CoNTROLLINO MOTORS. 
May 22nd. 


TELEPHONE SWITCHBOARDS. 
22nd. 

CorN-FREED APPARATUS. Н. Н. Lake. (G. Sem, Norway. 11,739. May 2nd. 

Motors. E. A. Carolan. (General Electric Co. U. S.A.) 12,315. May 29th. 

TELEGRAPHS. J.Gell. 12,462. June 2nd. 

WATER PUkIrrIx d. М. Otto. 12,522. June 2nd. 

ELECTRIC RAILWAYS AND Tramways. W. Cope. 12,683. June 5th. 


(General Electric Co., U.8.A.) 
E. A. Carolan. (General Electric Co., U.S.A.) 11,780. 


H. H. Lake. (Elektrisk Bureau.) 11,788. Мау 


Arc Lamp HANGERS. E. A. Carolan. (General Electric Co., U.S.A.) 12,956. 
June 9th. 

ee BiGNALS. L. G. Woolley and Magneto Electric Co. 13,221. June 
12th. 


Dyxamo-ELtctric GENERATORS. W. A. Johnson. 13,378. June löth. | 
SELECTIVE SIGNALLING APPARATUs. Е. Evans-Jackson. (American Electric 
Telephone Co., U. S.A.) 13,487. June 16th. 


INpvcTIoN Corrs. J. Splitdorf. 19,983. June rd. (Date applied for ander 
Patents Act, 1901, April 8th.) 


Різтвівстіок. F. W. Le Tall. 
14,168 and 14,169. June 25th. 

MERCURY Varove Lamps, F. W. Le Tall. (Cooper-Hewitt Electric Co., U.S.A) 

14,170. June 25th. 

MErcURY VAPOUR Lamps AND ELECTRIC CONVERTERS. F. W. Le Tall. (Cooper. 
Hewitt Electric Co., U.S.A.) 14,171 and 14,175. June 25th. | 

ELECTRIC DisTRiBUTION. Е. W. Le Tall (Cooper-Hewitt Electric Co., U. S. A. 
14,172 and 14,174. June 25th. А 

Сот-осте AND SWITCHES, F. W. Le Tall. (Cooper-Hevitt Electric Co., U. S.A.) 
14,173. June 25th, 

Сот.оств. R. W. Bill. 11,765. May 23rd. 

ELECTRIC LAurs. W. Best. 11,900. May 25th. 

ELEC IN Lysis. E. A. Ashcroft. 12,083. May 27th. 


. rox ELECTRIC VEHICLES. H. H. Lake. (Е. Cantons.) 12,174. 3a) 

28th. 

CovPLINGs. 8. A. Hunter. 12,189. May 28th. 

RAILWAY SiowALs. H.F. Parshall and E. Parry. 12,210. Мау 28th. 

BLASTING, SUBMARINE MINING, ФС. 
July 1st. 

DxyNAMO-ELEcTRIC MacHiNEsR, W. E. Burnand. 14,770. July 2nd. 

ELECTRIC ARG Lamps. E.R. Viale. 15,481. July 13th. 

Boots, F. B. Lee. 15,504. July 13th. e Co., U.S. A. 

DyNxAMo- ELECTRIC Machine. E. A, Carolan. (General Electric Co., О. 
15,591 and 15,592. July 14th. | USA) 

Arc LaMP HANGER AND Swirch. E. A. Carolan. (General Electric Co., V. S. 
15,595. July 14th. { 

MAGNETOMETER. W. Hibbert. 15,891. July 17th. 

SWITCHES AND HHEOSTATS. Е. О. Hunt. .15,972. July 20th. des T. 

SECONDARY BATTERIES. M. Schneider and J. Beissbarth. 16,534. July г e 

SECONDARY BATTERIES. - H. Ramsbottom and J. M. Richardson. 77 
August lst. 

TYPE и AND SEGMENTS. W. P. Thompson. (А. Greef & Co., Germany” 
17,118. August 6th. E 

Сосгілхов. C. H. Stevens. 17,292. August 8th. 2. 

55 Pains. L.  Cerebotani and A. Silbermann. 17.6 
August 14th. 

Сєт-Оств asp Согрыхов. J. Sachs. 18,167. August Aud. 

ELECTRICITY MEASURING. L. B. Atkinson. 18,745. August 3151. insi 

SEAI- AUTOMATIC TELEPHONE SYSTEMS, E. A. Faller. 18,754. August ey зй. 

RAILWAY AND TRAMWAY SIGNALLING. J. W. Tunstall. 18,980. йе 

Pire CotPLINGs, E. White and J. Waldron. 19,899. September "E 19.4. 

ELEcTRIC Anc Lames. C. E. Foster, E. R. Grote and M. V. EHI. 
Septeinber 10th. : ngen. 

Bs W. E. Evans. (Gesellschaft zur Einfuhrrung von Erfindung 
Germany.) 19,896. September 15th. 


(Cooper-Hewitt Electric Co., U.S.A.) 14.167, 


R. C. W. Wood and G. Clifton. 14,671. 
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IMPERIAL CABLES. 


Tue deliberations of the Pacific Cable Conference this week 
at the Colonial Office hafe, we hope, by this time resulted 
in a satisfactory solution of the less pleasant problems which 
have arisen in regard to the all-British Cable. Those. leas 
pleasant problems conoern chiefly the action of New South 
Wales in permitting the Eastern Extension Telegraph Co. 
to enter into competition with the Pacifio Cable Board 
under circumstances when, to say the least, it was lacking in 
pradence to doso. They concern also the attitude of the 
Colonial Office itself in reference to the whole history of the 
Pacific cable, whereby the price paid was augmented 
enormously above normal valuations, and the gutta-percha 
market was forced into an artificial condition from which it 
has never recovered. They concern, again, such stumblings 
at figures as were evidenced by the Chancellor of the 
Exchequer in criticising the data presented by Sir 
Edward Sassoon on behalf of the deputation on 
Imperial Cables and Rates—figures which Sir Edward sub- 
sequently proved in the 7Ymes to be correct, And finally 
they concern the system of terminal rates, which are, in 
effect, unfair taxes upon cable messages, and which are in 
no way balanced by rates levied npon messages received in 
this country. 

The representatives at the Conference included Lord 
Jersey, Sir Sandford Fleming, and Sir William Mulock, 
who watch the interesta of the Australian Commonwealth, 
New Zealand, and Canada respectively, while this country, 
pres imably, has its advocate in the Secretary of S:ate for 
the Colonies. Аб а moment when the whole question of an 
all-British cable is in the scales, i& would be out of place 
here to enter into controversy. We may, however, direct 
attention to the increasing testimony of the Co!onies as to their 
desire for the facilities which would be afforded by such a sys- 
tem of cablesas wascontemplated by Lord Burleigh's Commit- 
tee ; and we may point to theenormous and wide-spread benefita 
conferred already upon the Empire by the Pacific route. 
We have before us the report of the Ottawa Board of Trade 
respecting this matter, wherein are given the replies of 
representative British subjects from all corners of. the 
Empire, unanimously in favour of the project. These 
replies inciade expressions of opinion from.the Government 
of Madras, the Bengal Chamber of Commerce, the Upper 
India Chamber of Commerce, the Rangoon Trade Associa- 
tion, the Government of Burmah, the Singapore Chamber of 
Commerce, the Orange River Chamber of Commerce, and 
the Chambers of Commerce of Georgetown (Demerara), 
Trinidad, Queensland, Bundaberg, Brisbane, Rockhampton; 
Toowoomb:, and Warrnambool, the British Empire League 
of Australia, and the Governor-General of New Zealand. 
Add to this the cordial sympathy with which the scheme is 
looked upon by this country, and it is obvious that 
the enterprise is regarded as practical, and as desirable 
by all who are able to judge of its merits from the 


[1001] 


. 1002 


THE ELECTHICAL REVIEW. 


(Vol. 56. No. 1,439, Jumm 23, 1905. 


— —— — ꝛ—— tS шыш» 


standpoint of the well-being of the Empire. 
the Australian aspect, the advantages already derived from 
the Pacific cable have been concisely summarised by Mr. 
Staniforth Smith in the Commonwealth Parliament. He 
‘estimates that, as a result of the reduced cable charges, the 
people of Australia have been saved the annual expense of 
£600,000. The rate to Asia from Australia, as a secondary 
result of the laying of the Pacific cable, has been reduced from 
48. 10d. to 28. 6d. a word. Moreover, it has given Australia 
direct communication with the Continent of Africa; it has 
enabled Australia to wipe out the large subsidies and the large 
guarantees given to the old company ; and it has opened up 
trade and intercourse with North America. But if such a 
cable has done this for Australia, it has conferred similar 
benefits npon our other Colonies, and it is eloquent testimony 
of what might reasonably be expected to result frem the 
completion of the all-British scheme. The recommendations of 
Lord Burleigh’s Committee included the construction of a 
cable connecting either Rodriguez and Ceylon, Cocos- 
Keeling and Ceylon, or Cocos-Keeling and Singapore. 
It recommended also the construction of a landline 
between the Straits Settlements and Burmah. Further, 
it advieed the laying of an all-British cable to St. Lucia, 
and pointed out that the introduction of deferred 
rates— i.e., cheap rates for messages that are declared to be 
not urgent— would be welcomed. It is of little moment 
whether the matter be regarded as a mere financial enter- 
prise, ав a means for securing an alternative British route 
for British: intercommunicatións, or as an element in 
strategical efficiency ; the need for an all-British cable is 
now established, and it will ссше into existence when 
Chancellors of this Empire have learned to “think 
e 


THE COST OF TRAMWAY EQUIP- 
MENT. 


WHEN the large cities are taken out of the calculation, the 
average expenditure and receipts per car-mile on our tram- 
ways are too nearly equal to suggest any great prosperity, 
and everyone ought to be coming to the conclusion to which 
some have been forced —unpleasantly and unwillingly— 
already, that a large portion of our tramway mileage is over- 
capitalised. In some cases the surplus capital is not tangibly 
represented; in many more it is much too evident. 

The cure for the first evil would have to go deep, and 
does not lie in апу considerable degree within the power of 
the engineers; but the second evil is largely the fault of 
the designers, and can be checked either by them or by 
those who engage tbem. 

We all know how to value uniformity, although many of 
us do not ensue it ; and we appreciate, too, that uniformity 
—standardisation, to use the clumsy popular word—may be 
carried to the pitch of an unwholesome craze. 

The Standards Committee has done work which is invalu- 
able, and which will have far-reaching effects that we cannot 
presume to calculate, but it is to be hoped that engineers 
will not take the standards which the Committee is setting 
up ав inviolable, for no member of that Committee would 
countenance such an assumption. 


From 


line between these places being 4 miles. 
scribed to the original Kidderminster and Stourport E.T. Co. 


It is all very well to erect heavy standard poles flaunting 
in all their massive finery a full complement of scroll-work, 
finiale, collars and bases; to lay a solid bed of 6 to 1 
concrete over most of the street, and to pave with expensive 
dressed setts expensively grouted ; it ів all very well to do these 
things—and others like them—on rontes which will return 
10d. per car-mile (who sniffed ?), on a sufficiency of miles 
to pay for the capital and the depreciation thereof, but what 
about those routes, or parts of routes, where the population, 
either permanent or floating, cannot by any means support. 
a service which will give an adequate financial return on 
such elaborate construction ? The earlier lines were models 
in this reapect. On the old South Staffordshire line, for 
instance, the poles look like weedy gas lamp columns after 
one’s еуез have become accustomed to the heavy three- 
section steel pole used on the modern lines all around. But 
those poles—which could be dropped through the smallest. 
of the standard poles without touching the sides—have 
stood, and stood well in most cases, for nearly 20 years; 
whereas the line would have bzen derelict long ago, if city ооп - 
struction had been fashionable at the time. Kidderminster 
supplies even a better example. This line connects Kidder- 
minster with the Severn village of Stourport, the length of 
The capital sub- 


was £57,000 for a total mileage of 4'6, making the total 
capital ontlay per mile about £12,000. Even with that 
reasonable outlay the annual dividend has never exceeded 
4 per cent., and it is obvious that a further expenditure 
of £4,000 per mile, which would hardly bring it up 
to the English average cost per mile, would have reduced the 
dividends to vanishing point. As it is the line is laid out 
on the most economical ‘plan, and we do not hear that the 
slenderness of the construction has done anything to increase 
the working expentes beyond the normal. 

It is nob wise to use а concrete cate to point a moral, for 
hostile critics will always seize the opportunity to turn the 
edge of the moral by exposing the irrelevant features of the 
illustration, and we husten to protect ourselves by adding 
that we have used there two Midland examples of cheap con- 


struction, not because we think the same practice could be 


followed in any or every system which groans under the 
incubus of poor routes, but becanse we do think that 
attention should be diawn more widely to the fact that it is 
possible, when occasion seems to demand it, to reduce capital 
expenditure below the figure which has been set by a solid 
body of consulting engineers, borough surveyors, and com- 
mittee nien. 

First of all, of course, it is necessary that the promoters of 
a system of tramways shall have the prescience to realise 
what routes or parts of outes will bear £16,000 and what 
£10,000 construction ; and that very prescience it is that 
is so conspicuously absent a feature of many lines which we 
have had the opportunity to inspect. 


— 


In the Electrical World and Engineer 
(New Yok) of March 25th there 
appeared an article written by Messrs. 
A. E. Kennelly and S. E. Whiting on some tests that they 
had carried out on tantalum lamps. In the same ^ journal 
of June 3rd there is another article on tht same subject by 
Dr. Louis Bell and Prof. W. L. Puffer. 


Tantalum 
Lamps. 
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Mesar. Kennelly and Whiting give the resulta of their 
investigations upon the change of resistance and candle- 
power that takes place with change of voltage, and compare 
them with the results obtained on a carbon filament, 


Starting from zero voltage and increasing the pressure - 


gradually, they find that, in the case of the carbon filament, 
the resistance falls at first, remains practically constant at 
rather less than half the cold resistance at from 65 per cent. 
to 80 per cent. of the normal working voltage of the filament, 
and then rises slightly. 

The tantalum lamp, on the other band, has a very low 
cold resistance, rising at first rapidly and afterwards more 
slowly as the pressure is increased, till, at normal voltage, it 
ів no less than 54 times the cold resistance. This property of 
the tantalum filament is of considerable value, as it guards 
the filament to a great extent from the evil effecta of an 
abnormal increase of current following upon an abnormal 
rise of voltage. 

The candle-power of a carbon lamp consuming 4^2 watts 
per candle-power was found to increase 5 per cent. for a 


rise of pressure of 1 per cent., whereas for ће eame riee of 


pressure a tantalum filament working at 2:2 watts per 
candle-power only increased in candle-power by 3'7 per cent. 

Messers. Kennelly and Whiting find that the distribution 
of the light from а tantalum lamp is practically uniform 
in a horizontal plane, which is only what might be 
expected from the form of the filament. Experimenting 
with frosted bulbs they find that the mean spherical candle- 


power ів 73 per cent. of the mean horizontal candle-power, - 


the candle-power аф 90° below tbe horizontal being 82 per 
cent. of the mean horizontal candle-power. This figure of 
78 per eent. for the ratio of mean spherical candle-power to 
mean horizontal candle-power is from 10 per cent. to 15 per 
cent. lower than that found for the carbon filament by other 
observers. е 

Dr. Louis Bell and Prof. Puffer have gone rather more 
fully into the distribution of light from the tantalum lamp. 
They also give the results of life testa, which are of interest. 

Tke lamps experimented upon were provided with clear 
glass bulbe. The candle-power in a horizontal plane was 
found to be practically uniform. The distribution of light 
at angles below the horizontal, expressed as a percentage of 
bs mean horizontal candle-power, ‘was found to be as 
ollows :— 


“horizontal. On t mean horisdntal candis Ä— 
О degrees 100 per oent, 

30 19 77 »"» 

60 LL] 46 0 

90 „ 123 „ 


The mean spherical candle-power, when worked out from 
these figures, comes to 78'4 per cent. of the mean bori- 
zontal candle-power, which is in close agreement with the 
PIA given by Messrs, Kennelly and Whiting for frosted 


On life test the tantalum lamps experimented with by Dr. 
Louis Bell and Prof. Puffer started with an inefficiency of 
1:9 watts per candle, and at the end of 800 hours the watts 
per candle had increased to 2:25, the mean throughout 800 
hours’ use being 2°05 watts per candle-power. 

A carbon lamp, taken at random from stock and run on 
the same circuit as the tantalam lamps, consumed 3°3 watts 
per candle at start and 3:75 watts per candle at 800 hours, 
the mean throughout the 800 hours being 8'5 watts per 
candle-power. 


These figures show a saving of over 40 per cent. in favour . 


of the tantalum lamp. The mean of 8:5 watts per candle- 
power for the carbon filament throughout 800 hours is, 
however, quite exceptional, at any rate in England, the 
average of all makes being about 4 watts per candle-power. 
It would appear, therefore, that the saving in favour of the 
tantalum lamp is even greater than 40 per cent. 

Dr. Louis Bell and Prof. Puffer rightly observe that 
if the lampe that were sent to them are fairly typical 
examples of the tantalum lamp, ‘its; life | efficiency is 


во good as to make it cheaper to use tantalum: lamps at 
about 4s. each rather than carbon lampe! that ‘are {given 
away free. : 


IN а case which was recently heard 
by Mr. Justice Farwell, & curious point 
: arose as to whether the Birmingham 
Corporation supplying electricity was entitled to take 
water from `a canal for condensing purposes at ita 
generating station. The case was fully reported in 
our columns. The interest of the case lies not in the 
fact that the judge decided that a generating station 
was not a  manufactory, but in the fact that it 
draws attention to the question whether undertakers are 
entitled to use any water supply which may be convenient 
for the purposes of condensing. In the case of a canal, it 
is clear that water from that source can only be used in the 
exercise of a special Parliamentary power, inasmuch as а 
canal company is the creation of statute, and has the right 
of disposing of its water in such manner as it shall think 
proper. But what of the rights of electrical undertakers to 
use water from a neighbouring stream or tidal water? It 
would seem that so long as water is not contaminated (as, 
for instance, by oil or other foreign matter) when being 
used in condensers, there can be no reasonable’ objection 
to the water of a stream being used. In the case of a stream 
which is polluted by the effluents from many factories higher 
up, it is apprehended that there can be no objection to the 
use of the water for condensing purposes. | 


| Water for Con- 
densing Purposes. 


WrrH this issue of the ELEOTRICAL 
REVIEW our readers should receive 
Table L, the first part of our annual 
statistical tables, relating to the electrical supply under- 
takings, power distribution companies, tramways and rail- 
ways of the United Kingdom, Very many additions have 


Electricity 
Works Tables. 


been made to the tables, and year by year the work of com- 


piling and revising them grows more arduous. There are 
now more than 16,000 separate items entered, and in во 
great a number it is impossible to hope that no errors will 
be found ; where this is the case, we appeal to the indulgence 
of our readers. To the engineers, secretaries, managers 
and other gentlemen who have kindly furnished us with 
information for use in these tables, we offer our cordial 
thanks, and we trust that the tables may be of some service 
to them during the year. 


Тнк American Consul at Frankfort 


— "a reports upon а lecture given in Frank- 
America. fort by Director Back, of the Frankfort . 


Industrial School. Mr. Back was a 
German Commissioner for St. Louis Exposition and had 
looked into the apprentice system of America, and he found 
that there was small opportunity for the young American to 
acquire skill beyond that of the machine worker, во that the 
American became painfully familiar with some one detail, 
and the way to compel a given machine to make that 
detail. For machines which require a final hand 
adjustment, the foreign imported workman becomes 
necessary. The lack of trained men bas brought - 
abont the trade school, and excellent legislation has been 
enacted, but to small purpose, because American employers 
are all for the present, and will not attempt to train 
apprentices ; the Government itself is about the worst 
employer, for it employs no apprentices. A Philadelphia 
firm, however, does employ three classes of appreritice, and 
some firms in America are beginning to pay serious attention 
to the growing scarcity of that really skilled labour that is 
necessary even where the very fullest use is made of 
machinery. America cannot go on for ever getting 
Euro skilled labour, as has been the case in the past, 
and the American employer will have to face the apprentice. 
question in some form. = A | 
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{ALTERNATING-CURRENT BOOSTERS. 


„ THE accompanying illustrations show some special arrange- 
\ menta of variable ratio transformers made under the Burnand 
patents, to the specification aud design of Mr. S. E. Fedden, 
55 boosting long low-tension feeders supplying some of the 
outlying suburbs of Sheffield, and for adjusting the voltage 
on the local circuits of the new generating station, which is 
, situated at some distance from the centre of the supply area, 
\ and in consequence has to be run at a pressure considerably 
in excess of that normally obtained at the feeding points. In 
| the latter case, a reversing switch is provided which enables 
the shunt connections to be changed, and the booster used 
for raising or lowering the voltage, as may be required. 

The transformers consist of a laminated core built up in 
the form of a hollow square, upon the limbs of which four 
coils are wound. These are of triangular cross-section, 
approximately filling the interior of the square core. The 
layers of primary and secondary winding are interleaved, 
and the latter is divided into 16 equal sections from which 
tappings are taken to the contacts of the switch, which is 
arranged on a vertical panel above the transformer. 

The revolving contact brush is mounted on a horizontal 
earth-connected spindle, from which it is insulated, and is 
combined with a small brush and ring connected to a resist- 
ance coil in the case, which enables it to break and make 
the steps without ‘interrupting or short-circuiting the 
sections, 

The shunt connections are made through a Ferranti oil 
fuse and a multiple break reversing switch, which is worked 


it is in series by 160 volte in 16 steps of 10 volta each, the 
working voltage being from 2,100 to 2,250. 


It can be connected with the inner or onter condactor of | 


the feeder to ibe boosted, as may be most suitable, and is 


provided with connections for rubber cables, or boxes іх MÀ 


tailing and sealing lead-covered concentrics. 

In the case of the feeder booster, a shunt switch is inter. 
locked automatically with the regulating switch, 80 thy 
when no boosting is in progress, as is the case on lightiog 
load during the greater part of the 24 hours, the transformer 
is б a and the consequent loes of energy is 
avoided. 


J. B. 


NOTES ON IRON LOSS, 
By F. LYDALL. 


In the writer's opinion no apology js necessary for the publi- 
cation of these notes ; for although the study of iron los 
has attracted the attention of many engineers and physicists, 
there is still room, if we may judge by their writings, for 
any experiments or suggestions that will throw new light 
on the subject. To justify this statement, it will be quite 
sufficient to refer to the following investigations :— 


First, the original researches of Steinmetz, with the 


Fics. 1 awd 2.—324 ку. ADJUSTABLE STATIONABY 
Boostse, With ImTERUOCEED BHUAT 
REvBBSING Swirog. 


by a small hand wheel below the large switch and interlocked 
with it by means of a bolt rod and cam; this renders it 
impossible to move the main brush off the first or ро 
boost” contact until tbe shunt has been made in one direc- 
tion or the other. This is necessary, as the insertion of the 
secondary winding in the circuit with the shunt coil open 
would lead to a dangerous rise of pressure in the latter. 
Similarly, after the main brush has been moved on to any of 
the contacta other than the first one, it is impossible to open 
or reverse the shunt switch. 

A small lamp is provided which glows when the switch is 
astride two contacts, thus warning the operator against 
leaving it ia that position. | | 

The whole apparatus is enclosed in a cast-iron tank; 
ready access to the switch and connections is gained by 
removing the metal cover. The operating spiudles are 
taken through hoies in the plate-glass front, which protects 
the operator from accidental contact with the switch. | 
. The capacity of the reversible transformer is 324 Kw., its 
iron loss being 820 watts at 2,000 volte, and it allows of 
increasing or reducing the voltage of the circuit with which 


Fic. 3.—HioH Pagsscag FempEB Воозткв, 
í WITH AUTOMATIC INTEBLOCKED 
Saunt Swirog. 


resulting statement that the logs due to hysteresis varied 88 
the 1*6th power of the maximum induction. ichn 
Secondly, a series of experimenta* carried out by ae e 
Hopkinson and othera, which seemed to show that в © н 
per cycle due to hysteresis was to some extent dependen 
the time in which the cycle was completed. hich he 
Thirdly, the recent paper by Mr. Mordeyf, in kin ings 
investigated the total losses in a ring of iron : Ts 
when magnetised by an alternating current, and 1 van ad 
the total loss due to ас and eddies apparently 
asthe 1:6th power of the induction. ; 
The above 3 deal only with iron loss pure and Du 
whereas the following deal with iron eu = it occurs 
revolving parts of dynamo-electric machines :—7 — . iron 
First, Prof. Bailey' researches on the pu de 
plates when revolved in a constant magnetic ^e oo 
these circumstances, the variation of the iron loss, ted bY 
follow a law absolately different to that enunci 
Steinmetz. | 


" 2nd, 1904. 
* Proc. Royal Soc, 1893. t Bee Electrician, Beptember å, 
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Secondly, the results of actual tests on direct-current 
generators as given in Messrs. Parshall and Hobart’s book 
on “ Electric Generators,” in many of which the losses 
measured were twice or two and a half times the amount 
that would be predicted by the use of the usual ‘hysteresis 
and eddy current constants. . 

Thirdly, attempts to account for this bebaviour on the 
part of commercial generators, as, for instance, the paper by 
Niethammer,* in which the discrepancy is attributed to the 
distribution of the magnetic field not following a sine law ; 
and also the paper by Mr. Thornton,t in which the surplus 
watts are accounted for by the eddy currents in the solid 
yokes, 

These references will suffice to prove that the last word 
has not been said with regard to iron logs, and, in the writer's 
opinion, the matter will never be reduced to a system of 
formule which can be relied upon in all cases to predict what 
will happen. 

The following gives an account of a few experiments that 
were made some time ago by a method similar to that adopted 
by Mr. Mordey in his researches referred to above; and a 
suggestion is also put forward as to the unidentified losses in 
the armatares of electric generators. 

The purpose with which the experiments were undertaken, 
was to ascertain how far the Steinmetz law held good with 
high densities such as 20,000 с.с.5. lines per square centi- 
metre, a value which is reached in almost all direct-current 
generators at the roots of the teeth on the armature. The 
difficulties to be overcome were as follows :—(1) A very 
large maguet ising force was required; (2) It was, therefore, 
essential that the iron loss should be measured ав а direct 
measurement, and not ав the difference between the total loss 
and the magnetising c?R ; (8) Some direct observation of 
the maximum induction was n cessary. | 

The first two difficulties were met as follows :—A number 
of rings were stamped out of armature iron, the internal 
diameter of each being 160 mm , and the external diameter 
205 mm. These rings were bound together with tape, and 
two sets of windings were put on. The first winding con- 
sisted of 400 turns of fine wire, wound in four sections and 
distributed uniformly round the ring. The eight ends of 
the four sections were brought away so that the four sections 
could be put in series or in parallel. Outside this winding 
was а complete layer of insulation, and over that were four 
sections each containing 400 turns of thick wire. This was 
about us many wires as could be put on the ring, and a very 
large magnetising force could be obtained for a few minutes 
at a time without actually destroying the insulation. 

The direct measurement of the iron loss was obtained by 
means of a wattmeter, one coil of which was connected to the 
fine wire coil on the ring, while the other was put in series 
with the magnetising coil. The watts measured by the 
wattmeter were therefore dependent on the back E. M. F. in 
the windings and not on the applied E M. F.; and just as the 
potential difference due to the ohmic resistance of the 
magnetising coil was eliminated from the voltage applied to 
the wattmeter, во the watts absorbed in this coil were 
eliminated from the measurement by the wattmeter. 

It may be worth while to say a few words by way of 
description of the wattmeter employed, as it was specially 
designed to give a direct reading with a power factor as 
small as 3 or 4 per cent. The fine wire coil was wound on 
an ebonite former, and consisted of 400 turns of double 
silk-covered copper wire of 1 mm. diameter having а resist- 
ance of 234 ohms. The approximate measurements of the 
coil were 4 in. vertically x 2 in. horizontally. This coil 
was suspended by a fine platinum wire 13 in. long, which 
served also to provide the necessary controlling force. The 
second connection was made by means of a copper strip at 
the bottom in the shape of a spiral, For the purpose of 
taking direct measurements, a small mirror was mounted on 
the axis of the coil for use with a lamp and a transparent 
scale. The fixed coil was made of 42 turns of 1°6 mm. 
copper wire enclosing the fine wire coil. 

With regard to the third difficulty to be met, a few words 
of explanation may suffice. If the wave form of the E. u. F. 
induced in the fine wire coil on the iron ring were known, 
the maximum induction could be calculated from the area 


* Zeitschr. Elektrotechn. Wien, April 3rd, 1904. 
і Bee ErzcTRICAL Ravisw, April 1st, 1904. 


of one half wave, or, what is the same thing, from the 
average ordinate. In similar teste, it is generally considered 
sufficiently accurate to deduce this average from the R. M. f. 
value as given by an alternating current voltmeter. In this 
case, however, where the induction was to be forced up as 
far as possible, the assumption that the voltage would follow 
а sine law was likely to lead to considerable error. Consider, 
first, the ring; with high magnetisations, either the current 
or the back Е M. r. will be distorted very much from a true 


Fig. 1.—Соңуюв SHowrsa Distortion or Warn Foam Don то 
BATUBATION. 


sine curve according as the back E. u. r. or the obmic drop 
preponderates If the ohmic drop is small, the back Е.М F. 
curve is nearly identical with the applied voltage, and the 
current curve is violently distorted; if the back E.M r. is 
small compared with the ohmic drop, the E.M r. curve is 
violently distorted. The curves in fig. 1 are taken from the 
Royal Society paper by Dr. J. Hopkinson on Magnetic 
Viscosity,” and are excellent examples of this distortion. 

In addition to this cause ot distortion, the alternator, 
which was used to supply the magnetising current, would 
have to work at low power factors, and the distortion due to 
the ring would react on the wave form of the alternator, and 
80 tend to produce more distortion. 

To meet this difficulty, and to meet it in such a way that 
an observation of the iron loss at any particular induction 
could be taken in a few seconds, an instrument was required 
that would indicate directly the average ordinate of the back 
E.M.F. curve. It would have been possible to trace the 
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Fic. 2.—HyvysTBRESIS CURVE. 


curve either with an oscillograph or with a revolving contact- 
maker on the alternator shaft ; but an oecillograph was not 
available, and the alternative method with the revolving 
contact-maker was impracticable, owing to the time required 
for а single observation. | - 
The method adopted was to mount a simple rectifying 
commutator on the shaft of the alternator, and to apply the 
volta from the exploring coil on the ring through this recti- 


| 


the results of which are shown in fig. 2 (p. 1005). 
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fier to a direct current voltmeter. Care was taken to use a 
reasonably high voltage from the exploring coil, and insert 
a very large non-inductive resistance in the voltmeter circuit, 
so that any self-induction in the swinging coil of the volt- 
meter would be quite inappreciable compared with the other 
voltages in the circuit. The gaps between consecutive parts 
of the rectifier were about 1 mm., and the length of each 
part about 40 mm., so that the gaps were about 24 per cent. 
of the total. The area of the first 24 per cent. of the half 
wave of a sine curve is only 2 per cent. of the area of the 
half wave, and this error may be reasonably disregarded in 
comparison with other possible sources of error. 

The experiments were thus reduced to simultaneous obser- 
vations on two direct reading instruments, and with this 
arrangement it was found quite possible to force the induc- 
tion up to 22,000 с.а.в. lines per sq. cm. 

Preliminary testa were taken with a ballistic galvanometer, 
From 
this curve by integration the hysteresis was calculated and 
found to be 122 watt per cubic om. at 100 cycles for a 
maximum density of 17,500. 

The results of the tests with alternating currents are shown 
in fig. 3, which gives the curves of the total losses per 
square cm, at different maximum inductions up to 22,000 
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Fig. 3 —Ївон Loss WITH ALTEBNATING CURRENTS, 


for periodicities of 25 and 50 per second. These curves are 
shown in full lines, and are the averages of several seta of 
experiments, 

By way of comparison, on the same sheet are plotted in 
dotted lines the curves that would be predicted by assuming 
that the hysteresis loss varied as the 1°6th power of the 
induction, the constant being based on the ballistic test, and 
that the eddy currents varied as the equare of the induction, 
as the square of the thickness of the plates, and as the square 
of the frequency, the constant being based upon a specific 
resistance of 12,000. 

| (To be concluded.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


WIRELESS TELEGRAPHY MEASUREMENTS. 
By W. DupDpzLL and J. E. TAYLOR. 
(Abstract of Paper read in London, May 25th, 1905.) 


A NUMBER of experiments were carried out by the authors for the 


Postal Telegraph Department, at the instance and under the 
control of the engineer-in-chief, Mr. J. Gavey, O.B., in Bushey 
Park, during June, 1904, in order to measure the в.м в. value of the 
current in the receiving air wire, and to determine how this depends 
upon the arrangement of the transmitting and receiving apparatus 
and the distance between them. 

A portable transmitting station was used, the earth connection 
being made to the centre of a piece of galvanised iron-wire netting 
76 ft. long x 3 ft. 10 in. wide, laid flat on the grass. The receiving 
station was fixed first in one position and then in another, in order 
to determine the screening effect of telephone wires and iron guy- 
ropes near tbe first eite. 

fhe v-rtical wire was directly connected to the closed oscillating 
circuit, as shown in the diagram of connections (fig. 1). The 
method of operation is based on the excitation of oscillations in the 
antenna by directly connecting it to a closed oscillating circuit, 
some other point of which is connected to earth. There are thus 
two distinct resonant systems, one a closed circuit consisting of a 


condenser and inductance spiral L, and the other the antenna, 
inductance spirals н and 1, and the wire netting or surface of the 
ground. When made to have the ssme period of electric vibration, 
oscillations are communicated to the antenna. Adjustment for 
this purpose was made by altering the self-inductiou m until the 
current in the air wire was a maximum as indicated on the thermal 
ammeter 4. 

The frequency of the oscillations was altered when required by 
changing ine size and number of the jars used,and the vertical 
wire was always tuned to suit the oscillating circuit, by observing 
the current by the Duddell thermo-ammeter a and adjusting the 


number of the turns of the self-induction н till this current was a 
maximum. The jars ғ were charged by an induction coil 1 through 
two choking coils, intended to protect the induction coil from the 
oscillatory cmrrente. Two different interrupters were used:—(1) 
A mercury turbine interrupter; (2) a Grieson interrupter. 

The former was driven at a speed ef 1,070 r.p.m., giving 17:9 
trains of oscillations per second; and the latter was run at 1,500 
r.p.m., giving about 100 trains of oscillations per second. 

Bignals lasting 30 seconds, with an equal time interval between 
them, were regularly sent from the transmitter, and during each 
signal an observation of the current in the vertical receiving wire 
was made. In general from eight to twelve such observations were 
taken for each experiment. | 

Three different wave lengths were used in the teste, obtained by 
altering the capacity in the oscillating circuit, and tuning the 
vertical wire to suit. In each case the relf-induction r in the oscil- 
lating circuit was kept the same. 

The receiver was first set up in а paddock. The vertical wire was 
suspended from a spar fixed to the top of a terminal pole belonging 
to the telephone system; the overhead telephone wires ended at, 
this pole апа were taken down the side of tbe pole and under the 
park in a cable. The terminal pole was stayed with stout stranded 
iron wire. To make certain what effect these telephone wires and 
stays were having un the resulte, the receiver was moved to a point 
near the fish-ponds. "Tbe vertical air wire was connected to a vari- 
able self-induction, the same size as that used in the transmitter 
circuit (н, fig. 1), and the other end of this self-induction was 
connected to earth through a Duddell thermogalvanometer,* which 
was used to measure the received current. The earth couneotion 
was made to the centre of а piece of wire netting 77 ft. long x 
3 ft. 10 in. wide. The receiving circuit was tuned by altering the 
number of turns in the eelf-induction antil the current, as shown 
by the thermogalvanometer, was a maximum. Observations were 
generally made both with the circuit tuned as above, and also with 
the. air wire connected direct to earth through the thermogalvano- 
meter without any self-induction in series; this arrangement 
will be called “untuned.” Throughout each serios of testa, the 
resistance and lengths of wire used in the measuring circuit 
remained constant. 

Height of Transmitting Air Wire Varied.—The vertical height of 
the transmitting wire was made successively 21,31:6 and 42 ft. 
The arrangement of the closed oscillating circuit was not varied, 
the air wire being tuned to the same frequency. The power sup- 
plied to the coil was first kept constant, the current in the air wire 
varying; the latter was then kept constant. The arrangements at 
the receiver end were kept constant. It was found that with the 
receiver tuned, the current in the transmitter air wire being kept 
constant, the received current was closely proportional to the pro- 
duct of the height into the current in the transmitter. With the 
receiver untuned, the preportionality was not so good. 

Arrangement of Transmitter Air Wire Varied.—Various arrange- 
ments were tried; it was found that with a constant length of 
transmitter air wire, and reducing ite vertical height to one-half by - 
rolling it up at the top, or by carrying it out horizontally for halt 
its length, &c, had the same effect as shortening the wire from the 
top as in the first series. However, adding a horizontal length at 
the top equal to the vertical height increased the current received 
by 50 per cent. 

Earth Connections Varied.—The wire netting at each station was 
partly rolled up in various proportions; it was found that only the 
centre part of the nettiog, near the earth wire was effective. А 
connecuon to the lead sheathing of the telephone cable instead 
of the netting, gave a received current only 60 per cent. of the 
former. 

Height of Receiving Wire Varied —Keeping the transmitting con- 
ditious constant, the heigut of tbe receiving sir wire was varied d 


* Philosophical Magazine, July, 1904; ELECTRICAL Review, 
Jane 3rd, 1904. . 
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the receiving circuit being tuned in each case; experiments were 
also made with the receiving wire untuned (without self-induction 
in serios). With the receiver tuned and placed near the fish-ponds 
(away from screening conductors), the current received was prac- 
tically proportional to the height of the air wire between 30 ft. and 
56 ft. Below 30 ft. the current increased less rapidly. With the 
receiver taned, and near the telephone wires and stays, the law was 
not linear, and there was considerable loss of energy, equally 
strong signals being received at the fish-ponds over a distance one- 
third greater. With the receiver untuned, increasing the height 
increased the current very rapidly. It was inferred that for sharp 
tuning the stay wires of wireless telegraph masts should be divided 
up into short insulated sections, 

Resistance of Measuring Instrument Varied.—The resistance of 
the measuring instrament was varied, and from the observed current 
and resistance the available power in the measuring circuit was 
calculated. It was found that the power was a maximum when the 
resistance was about 60 ohms, and tho current varied according to 


the relation: o = 66 rl , Where r - the total resistance of 
the measuring circuit. With the circuit untuned the relation was: 
n 12 І 
о zm — — 
№185 + (56 + r)? 

The latter is of the same form as the equation for the current in 
an alternating circuit posseesing resistance, self-induotion and 
capacity in series, while the former corresponds with the case in 
which resonanoe is obtained. To get the best tuning the term 
(56 + r) should be made as small as possible, but for maximum 

to work the receiving instrament, r should be about 56 ohms. 
Therefore in order to make the constant 56 as small as possible, so 
as to improve both the tuning and the receiving, it is of importance 
to ascertain what causes the vertical receiving air wire to issipate 
energy as though it hada resistance of 56 ohms. The equation 
shows that the R. u. s. voltage in the air wire, taken over the whole 
time, is 0°12 volt; аа the groups of effective oscillations probably 
last not more than ; 2..6 of the time interval between them, the 
n. u. 8. voltac^ during the oscillations cannot be much less than 
0:119 x Y О) = 66 volts, under the conditions of the tests. 

Voltage Produced at Coherer Terminals.—The above voltage was 
about eight times stronger than necessary to operate the coherer 
used at intervals during the experiments, so that the critioal в.м.8. 
voltage required was abont 0:8 volt. The coherer was actually in a 
secondary icircuit tuned to resonance, ia which the . 1 Р. was pro- 
bably about 8:0 R. u. s. volts per train of waves. The maximum M. M. v. 
in the coherer resonant circuit would probably be about 40 volta, 
to give good signals. 
` Energy of Oscillations in Radiating System of Trensmitter.—It was 
estimated that the greatest proportion of the energy radiated from 
the transmitter picked up by the receiver was about goth part at 
a distance of 100 ft., and the smallest on was less than one 
six-millionth part at 7,475 tt. Only a small percentage of the 
power used in the pri circuit was converted into useful 
oscillations in the radiating system. 

Distance between Transmitter and Receiver Varied.—Keoping 
other conditions constant, the distance between the stations was 
varied. Owing to the influence of screening and obstacles, the 
actual law could not be deduced, bat in general the current received 
decreased more rapidly than inversely as the distance, but not 
nearly so rapidly as inversely ae the square of the distance. 
Intervening trees exerted a marked effect on the signals. 

Adjustments of Transmitting Apparatus.—In order to obt 
regularity of operation in the working of the transmitter, numerous 
precautions (detailed in the paper) were necessary. The spark-gap 
gave the most trouble. The mercury turbine ioterrupter was the 
more satisfactory in point of uniformity; the p circnit 
resistance should be kept low, and the current strength adjusted by 
varying the voltage applied. The strongest oscillations were 
obtained when the antenna was immediately over the centre of the 
earth netting. 

As an aid to tuning and for indicating the strength of oscillations 
in the transmitting system, the pivoted thermo-ammeters proved 
very satisfactory, and their resistance and inductance were prac- 
tically negligible. With the suspended form of instrument used at 
the receiver, good readable deflections could always be obtained so 
long as the strength of signals was sufficient to act upon the 
coherer receiver with the slow sparking interrupter at the trans- 
mitter. To increase the range of sensibility beyond this point 
merely required an increase of the rate of sparking. 

In connection with the question of tuning, a brief series of tests 
were made at the transmitter to deter mine whether the Daddell 
thermo-ammeter used was inserted in the best position in the 
radiating system. 

It was found that whilst the ammeter was normally connected up 
in the correct position, the actual antinode of current was not on 
the wire netting. From this point of view the netting appeared to 
act as a capacity rather than an actus! earth connection. 

In conclusion, the authors wished it to be understood that the 
general scheme of operations and many valuable practical details of 
the experiments were directly due to Mr. Gavey, through whose 

offices the necessary official permission had been obtained to 
publish the resulta. 


Discussion. 


Mr. Јонн Gavey, in opening the discussion, pointed out the 
importance of accurate measurements in wireless telegraphy. It 
was only recently that the problem of measuring en at a 
receiving station had been solved, and all credit was due to 


Mr. Duddell, who bad provided an instrument which met their 
requirements in every way. The results were, so far, in agreement 
with earlier ones o ed by rough measurement. Accuracy of 
measurement was greatly dependent on the factor, and he 
was glad that such accuracy had been obtained. The use of wire 
netting as an earth, as adopted by the authors, was not new; he 
recollected its being used in early experiments If Mr. Duddell's 
instrument could be utilised for Atlantic measurements, it would, no 
doubt, reveal many interesting results as to the energy consumed 
over long distances. 

Oapt. Jackson, R.N., remarked that he had carried out many 
experiments, and was in absolute agreement with the authors, 
without exception. The authors had used a 500 ft. wave and 56 ft. 
wire. Far better results, however, would be obtained with a wave 
44 times the length of the air wire; this would especially affect the 
untuned results, as the apparatus was not in a position to receive 
the maximum energy. The form of the aerial wire did not greatly 
affect the capacity ; but the length of the air wire rather than the 
height of the transmitter affected the energy radiated. From 
experiment he had not found any increase in the distance of traus- 
mission, when the air wire exceeded half the wave length. He 
attributed the hump in the energy curves to several waves being 
superposed, this being usual with transmitters. In conclusion, he 
referred to the excellent results being obtained by the staff of 
H.M.S. Vernon, and in naval wireless telegraph work generally. 
In regard to interference, it had been possible to receive signals 
simultaneously on both the fore and main masts of the same ship, 
and they were successfully tuned ; this was an answer to those who 
doubted the possibility of such tuning in wireless telegraphy. 

Dr. Sunn pointed out what he considered to be a dis- 
crepancy in the authors’ calculations; acoording to the speaker, 
the voltage taken over the wave period should be 360, Mr. 
Duddell' figure being only 6:6, and this affected both current 
and power. The power would be greatly magnified while it 

—perbaps, to 100 xw.—but it was for a short time only. 

Mr. DupDBLL then briefly replied. He stated that he used a 
short air wire from necessity; and in regard to Dr. Sumpner’s 
suggestions, the mathematical expression for voltage and current 
given in the paper was correct. 

After a few remarks from the PaEsIDxNT, who eulogised the 
paper, the meeting was adjourned. 


CAN A STEAM TURBINE BE 
STARTED QUICKER THAN A RECIPROCAT- 
ING ENGINE? ° 


Bv A. 8. MANN. 


Ir a large steam turbine is cold and at rest, how quickly can it be 
started ? Сап it be brought up to speed as y ascan a good 
cross-oompound engine that is cold all over? 

Most station men would have doubts asto the adaptability of 
the large turbine, say 1,500 xw., or 2,250 H.P., for emergency work. 
So much has been written about the sensitiveness of a rotating disk 
to the changes of temperature and the effects of unequal 5 
that it is easy to imagine difficulties in the rapid start. e pos- 
sibilities of an engine with а 62-in. low-pressure cylinder in starting 
practically cold and coming up to synchronous speed are well 
understood. А station manager would criticise an engineer who 
would open his throttle as fast as he dared without wrecking his 
pipiog system and let his machine jump into her work. One turn at 
a time on the throttle is about all that is considered safe, and even 
then a close watch is kept for groaning valves and cold back 
bonnets. 

Every time the starting valve is moved to increase the steam 
flow, the engine is allowed to take ite full increment of speed due 
to that particular throttle position, before the supply valve ia 
moved a second time, There are 10 large oil cups, and frequently 
more, that must be opened and adjusted before the machine moves 
at all, beside whatever oiling is to be done about the air pumps and 
other auxiliary apparatus. 

Most engineers would consider 10 minutes as rather a fast start 
and 15 minutes as a more usual starting period, including time taken 
for warming up; in fact, it may not be overstating the case to say 
that if it were known that an engine-driven plant were to be called 
upon in emergency p pore and it were essential that the briefest 

ble time were to elapse between the call and the taking of the 
oad, one or more engines would be kept in motion all the time, 
turning slowly and hot all over. , 

This question makes iteelf very prominent when the steam 
station is operated as an auxiliary to a large source of high tension 
power, which is itself in the construction stage and has a large over- 
load capacity of its own to carry, supplying all sorts of a us 
that use electric power; such as railway, lighting and power 
circuits simultaneously. 

At such a time all sorts of accidents will happen to the high- 
tension water-driven plant, most of them due to the necessarily 
temporary charaoter of many of the electrical connections. It takes 
months before an intricate system of wiring can be thoroughly relied 


e Paper read at the June meeting of the American Society of 
Mechanical Engineers. 
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upon, for it takes months before the temporary work of construction 
can be replaced. | 

The „ under consideration is equipped with three 
Curtis tur riven alterostors, 40-cyole, 10,000 volts, each of 
1,500 xw. normal capacity. During the summer months the station 
is operated as an auxiliary to a water-power plant, taking all 
sudden overloads. 

A signal has been arranged, a j-in. whistle, so that it can be 
blown instantly should the power fail. A blast of that whistle 
means—cat in two turbines and bring the third up to speed. The 
load will be heavy, and all auxiliary apparatus must be in regular 
operation. 

Each turbine bas a surface condenser, and there are three or four 
pumps to be started for each pair of turbines; one circulating 
pump, one eombined hot-well and feed pump, one pressure pamp 
for the step bearings and one dry air pamp, all of which are motor 
drives. The exciter is driven by a steam engine, and must be 
started also, for it supplies current to a pcrtion of the auxiliary 


apparatus. 
The boiler-room has steam up at all times, supplying a system for 
manufacturing purposes other than power, and slow fires are kept 
in enough boilers to make the steam needed for the normal load. 
Forced loads mean forced fires. The boilers have under-feed 
stokers, equipped mi pend blast, and will respond quickly to 
a 50 per cent. excess for steam. The operating staff for this is 
about equivalent to a staff for an engine-driven plant. Engineers 
and oilers, however, are busy about the building on construction 
work, installing new apparatus and taking such work as their regular 
occupation when the turbines are not running. 
At the sound of the whistle the water-tender starts a blower on 
the extra row of boilers ; all blast dampers are opened up and all 
stokers are allowed to feed at the maximum rate. Each fireman 
dumps his free ash and bars over his red fire. 
- The man in charge of the coal and ash conveyor starts the pressure 
pump for the step One of the turbine men starts the exciter 
which supplies current to the auxiliaries beside its field current; а 
second turbine man starts the circulating pump and then his turbine. 
The hot-well pump and the air pump are started by the oiler. 
- These movements take place simultaneously. The force is organised 
upon the lines that obtain in a fire station ; each man has his specific 
duty, and after performing it looks to see that there is nothing more 
for him to do. Only a few seconds elapse between starting the first 
pump and starting the first turbine. 

The tarbine throttle is opened as fast as an 8-in. steam valve can 
be opened without endangering the steam piping system. It is not 
considered advisable to open the throttle valve as fast asa man’s 
strength will permit; but if nothing unusual occurs in the pipe line, 
sentiment does not spare the turbine. 

One electrician attends to the switchbcard and telephone. As 
всоп as the machine approaches speed, the synchronising system is 
cut in and the main switches are got ready. One and one-half 
minutes will do all the work here outlined, including the time taken 
in mustering the crew from various parts of the building, itself not 
a trivial matter. ue 

Manipulating an engine regulator so that it shall be at a precise 
speed and at an exact phase relationship from some other machine 
not more than byth part of a second removed from it, is no matter 
that can be hurried, and one minute is fast time on such work. But 
the whole thing, phasing-in and all, has been done in 2j minutes, 
ineluding full load on the turbine, which started from a standstill. 

This performance has been gone through a great many times, and 
our record book shows that out of 43 auch calls, 10 starts were made 
in 24 minutes, 18 in three minutes, and 15 in 34 minutes. 

We have taken the time in a number of instances when all the 
auxiliaries have been in motion, and it only remained to start the 
tarbine and phase it in on the line; the only valves to open in sach 
cases are the throttle and one small oil valve. The two quickest 
starts have been made in 45 seconds and 70 seconds, respectively, 
including phasing in. Others range between one minute 10 seconds 
and lj minutes. These two quickest starts were made on a turbine 
which bad stood for 24 hours with the throttle valve shut tight, 
though there was a slight leakage past the seat. After the throttle 
valve is off its seat it is not more than 30 seconds before the turbine 
is up to speed. А cross compound mee bird engine of the four- 
valve type, 2,250 н.р. capacity, can be brought up to speed from a 
standstill in five minutes if it is hot all over. This five minutes is 
to be compared with the 70 seconds required for the similar turbine 
operation. 

A reciprocating engine, which is turning over slowly with the 

throttle yalve just off its seat, or with by-pass open and having all 
its oil cups open and regulated, can be brought up to speed, say 75 
turns, in two and one-half minutes. Thiscan becompared with the 
30 seconds necessary for bringing the tarbine up under the same 
conditions; that is, about one-fifth the time necessary for bringing 
up the engine. 
If the engine is cold all over and bas all its oil cups shut tight, 
all its auxiliaries quiet, 15 minutes is called a rapid start. Starts 
have been made ander such conditions in 12 minutes. When we 
atart a cold turbine, we open up the valve and let her turn, and in 
two minutes we are ready to bring her up to speed, and she will be 
at speed in two and one-half minutes, dividing the engine's time by 
more than four. 


Zanzibar Lighting. Mr. J. Jones, of the Zanzibar R.R. 
Oo., has obtained a contract for lighting the town by electricity, 
and aaticipates that within six months, part will be lit by the 
electric light, 


CORRESPONDENCE. 


Letters received. after frst post on Wednesday morning cannot appear 
until the following week. 


lished unless we have the writer's name and address in our possession. 


The Distribating System. 


_ lam grateful to Mr. Groves for his remarks in your last 
issue. 

My copy of the Regulation which he quotes, reads :— 
. . « “ these sections shall be interconnected only through 
suitable circuil-breakers or fuses.” Presumably, if the 
B. of T. intended automatic circuit-breakers, it would have 
specified such (vide Reg. A8). The article distinctly recom- 
mended that the network be interconnected “in such a 
manner that it can be rapidly divided.” Surely, it is needless 
to say, some form of circuit-breaker, not of necessity auto- 
matic, was here intended. 

The use of fuses on the network is a subject upon which 
Mr. Groves and the writer must agree to differ.“ 

The article did not question the possibility of testing the 


‘mains during working, neither did it advocate the column 


of smoke method. 
Finally, we can always learn, and I gladly join with Mr. 
Groves in wishing for farther discussion on the subject. 


Omega. 


Refuse Destructors. 


ln the “ Correspondence " columns of your journal, dated 
June 2nd, I have observed а long communication under the 
above title; your correspondent thinking fit to conceal his 
identity, merely subscribes himself as © Cell.“ 

Doubtless “ Cell“ will have felt keenly disappointed with 
the frigid reception accorded to his effusion. He has doubt- 
less been eagerly scanning your “ Correspondence " columns 
week by week, since in the hope of finding confirmatory con- 
tributions from other Cells ”—or electrical engineers— 
and likewise highly indignant contributions from destructor 
makers; but Cell” has been cold, he must have forgotten 
that the silly season is not quite due yet. 

It has, however, been suggested to me that the main 
object which Cell” had in view when he sent his con- 
tribution was not to provide something useful for discussion, 
but rather to put into the hands of electrical engineers in 
the columns of an excellent electrical medium, something 
which they might show to councillors who have а leaning 
in the direotion of combined electricity and destructor 
works, 

If this is the explanation, then ** Cell " must still be sold, 
because no councillor outside of a lunatic asylum would pay 
any attention to an anonymous contribution of such а one- 
sided nature. 

An anonymous contribution is all very well in its place, 
but when a writer proceeds to make such statements as we 
have in this letter, and, moreover, when he carefully avoids 
making any statement which would aid in identifying the 
particular town referred to, then if he would be believed, it 
is foolish to hide himself behind a one-syllable word, and that 
of rather unhappy choice. 

The whole of *'*Cell's" preliminary remarks may be 
ignored, until he thinks fit to tell us, at any rate, the name 
of the town; if one-half of what he states concerning this 
installation is true, then he need bave no fear of publicity. 
If he is afraid of this, the bold course, then, Mr. Editor, I 
would suggest that Cell " should give you the name of the 


. town, and as you have laid many a bogey in your time, if 


you thought fit you could fully and independently investigate 
this case, but if we get во far I would suggest that you 
question others as well as the unhappy electrical engineer. 
Now I will briefly deal with some of ** Cell’s” statements, 
following his preliminary and mysterious opening remarks, 

He tells us that “ Every maker— but, alas, not every man 
on the Town Council—knows that a destractor which is 
used for nothing but destroying refuse can be worked more 
economically Шап one combined with an electricity 
works, &c." | 

I shall have very little difficulty in showing the utter 
absurdity of this statement, and it is perhaps for the general 
good of the community that the town councillor does not 
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possess that knowledge, or shall I say belief, which is 
attributed to the destructor maker. 

In the first place, such statistics as I have clearly show 
that the average destructor supplying power for electrical 
or other purposes ig actually being operated in labour cost 
per ton of refuse destroyed at a slightly lower figure than the 
average installation where refuge is destroyed only. This I 
am able to prove conclusively. 

Secondly.—It must be obvious to anyone— even the poor 
town councillor knows it—that if refuse is disposed of on a 
central site, 4.e., at the electricity works, the collection cost 
must be less than if the refuse is taken to another site which 
is not centrally situated. 

Thirdiy.—lf the destructor is used to destroy only, as 
advocated by your ingenious correspondent, **Cell," so 
much useful power is merely exhausted into the atmosphere. 
* Cell ” suggests this is the proper, the economic, course. 
The benighted town councillor is not quite so foolish ; he 
realises that the available power is an asset which should 
be realised for the benefit of the community, not for the 
benefit of one department, but for the ratepayers generally. 
So much for the economic as 

“Cell” next informs us that “In the former case— (the 
destructor, pure, simple and uncontaminated with electricity 
supply, &c.) the clinker is of far better quality, and com- 
mands a ready gale; in the latter case (when combined with 
the electricity works) it has been found in practice to be 
impossible to have both steady steam and good hard clinker.” 

Here we have it on the authority of ** Cell” himself that 
something ‘is actually produced at the despised, destructor 
works which commands a ready sale; so far во good, and 
let us be thankful. **Cell" does not here refer to steam, 
but to good, hard saleable clinker. 

Now, anyone who knows anything at all about refuse 
destructors must be well aware that, in order to secure 
thorough cremation of the refuse, a continuously high and 
well maintained temperature is required in the cell ; whether 
your correspondent realises it or not, it is nevertheless true 
that precisely the same conditions must obtain in the cell to 
secure satisfactory and steady steaming. To proceed a step 


further, those same cell conditions which are imperative for 


ensuring perfect cremation, satisfactory and steady steaming 
are demanded for producing a good, hard saleable clinker. 
It will, therefore, be clear that the same destructor may 


` be operated (1) as an efficient destructor, (2) as an efficient 


power-producer, and (3) that such operation is perfectly 
consistent with the production of a first-class vitreous 
clinker. 

It is quite possible that Cell“ refers to an installation 
where these conditions do not exist, but this does not sup- 
port his argument; it merely serves to show that the par- 
ticular destructor which he has in mind is not being 
properly operated. 

Speaking generally, the remarks of your correspondent 
concerning destructor makers are as false as they are 
venomous. If “ Cell" was at all intimate with his subject 
he would be aware that the best destructor makers are quite 
ready to give any reasonable guarantees which may be 
required, and to falfil the same under penalties. 

* Mr. Smith, J.P., butcher and town councillor—with 
the remarkable engineering intelligence common to his 
class,” is, we are told by “ Cell,” the particular target of the 
wily destructor maker. He who sells meat and betimes sits 
on the bench is, we are informed, muddled with “ 120 units 
per ton of refuse,” low maintenance charges, &c., and while 
the town councillor is thus held up to cheap ridicule, 
„Cell!“ ingeniously avoids any reference to the permanent 
officials of the council, who, after all, have not a little to say 
in these matters. 

In his ill-conceived gibes at the town councillor, ** Cell” 
has shown very bad taste. I hold no brief for the councillor, 
and I will go so far as to say that his lack of engineering 
knowledge is frequently detrimental to the ratepayers’ best 
interests, but it must not be forgotten that the bulk of town 
councillors realise their weakness and rely upon the jadge- 
ment of the permanent and qualified officials, 

Why does “ Cell" gibe the town councillor and leave the 
engineer and surveyor severely alone? For te most part, 
these permanent and qualified officials have recommended 
the adoption of the wretched destructor, and whether Cell“ 


is able to realise it or not, they have done the right and 
proper thing, not only for their day and generation, but for 
posterity. A ensi 

At this time when some 66 destructors combined with 
electricity works are in operation, it is idle for your corre- 
spondent to introduce his “proved "—in italics. He asks 
* where is the combined refuse destructor and electricity 
works which is an unqualified success ? " To which I reply 
nowhere, there is no such installation anywhere, nor 
will there -ever be, so far as Cell” and many electrical 
engineers are ‘concerned. 

From the point of view of public utility, from the 
standpoint of those whose view is not departmental nor con- 
fined to the narrow groove of personal interest, there are 
many successful works, and they will increase despite the 
appalling ignorance of Mr. Smith, J.P., &c., and the 
attitude of his detractor, “ Cell." | 


W. Francis Goodrich. 
Westminster, June 19th, 1905. | 


Engineering Mathematics. 


Designing engineers of experience set small store on 
general mathematical calculations, and prefer to employ. cut- 
and-try methods rather than base their designs on formula 
derived from fundamentals. It must be confessed that they 
have every reason for the preference shown, for the mathe- 
matical engineer appears usually to be an exceedingly 
mechanical mathematician. To him mathematics is a 
machine for turning out a usable formula, and whether 
the process of evolving the formula is legitimate or not, 
is a consideration which apparently the machine is expected 
to take care of. However complicated the phenomena 
with which he deals, be must, at any sacrifice, obtain his 
formula by simple processes if he wishes to see his contribu- 
tion in print. 

Your correspondent has been moved to inflict these 
presents upon you by reading the article on the “ Design of 
Transformers” appearing in your issue of the i6th inst., 


. wherein yet another formula is promulgated to give the 


proper relation between copper logs and iron loss, obtained 
this time by differentiation with respect to frequency. To 
the designer the frequency is а constant, and differentiation 
with to a constant is not considered legitimate at 
Cambridge, and presumably not at Sonth Kensington either. 
Of transformers designed to satisfy the relation given, one 
might assert that no variation of frequency could diminish the 
losses to which a prospective customer might be expected to 
respond, that he has no intention of changing his frequency 
anyhow, and to ask whether a variation of something 
changeable might not diminish the losses, 

The old and respectable designer's rule for the relation 
between the losses in a transformer is that the copper loss 
shculd be equal to the iron logs This is the result of a 
typical piece of technical mathematics— exceedingly simple. 
and quite incorrect from the deaigner’s point of view. It 
can be proved in about two lines (by differentiating the. 
efficiency with respect to load), that the load which gives 
higheat efficiency for a given transformer is that which 
causes the above distribution of losses, whence it is inferred 
that this distribution of losses is the correct and proper one. 
Unfortunately, however, the load is not at the disposal of 
the designer, and the problem of finding the load which 
best suits a given transformer is not the same as that of 
finding the transformer which best suits a given load. 

A student of history oould probably unearth a number of 
other formule, each giving the correct and proper relation 
between copper and iron losses in a transformer. Your: 
present correspondent must confess to having himself per- 
petrated one such in the course of а paper on transformer 
design*, written in his youthful days, when he was во far 
unacquainted with the traditions of- his calling as to put 
logical correctness before simplicity, and in spite of compli- 
cations steadfastly adhered to the designer's point of view, 
varying only such quantities as are ab the disposal of the 


кашы F. W. Carter. 
Rugby, June 19/^, 1905. 
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The Value of Consular Reports. 


The leading article in your current Review deals very 
forcibly with опе of the most important adjuncta to a nation's 
commercial success, i. o., consular reports; these reports have 
been, or are scarcely considered or read by those who should 
be most interested in them, and in the main owing to the 
ee given in your comments. i 

dividual effort has certainly improved this important 
channel of information recently, but bearing in mind, as 
you point out, that there is no adequate machinery in our 
Governmental] de ents to deal with this subject worthy 
of the cause, admitting your suggestions to provide an 


-` efficient staff connected to our consulates is required to deal 


Een os the subject, it is undoubtedly important 
to meet this requirement without delay. 

It is for manufacturers themselves to take the matter 
in hand, and for yourselves to initiate the work, at any 
rate for electrical plant, invite manufacturers to meet to 
discuss this question, including providing the funds, the 
proper persons for the duties involved, each subscriber to 
receive a similar report and assistance in return; if any 
Government assistance can be obtained take it, but such 
reports should not be given publicly as in that case the 
foreigner benefits with ourselves. Some action on these 
lines would improve the disgraceful representation our 
mannfaoturers up to the present are evidently contented 


with, 
A. А. 


Gas Engine Working. 


I would like to refer your correspondent of the broken 
heart who writes as Magneto” to the articles in the 
uen dating from the issue of April 8th to the present 

ќе. 

In these issues he will find a general description of the 
Cargo Fleet Steel Works, which are practically driven by 
seven gas engines, each of 800 B. H. P., driven by blast furnace 
gas, six of which I hear work continuously 24 hours a day. 

The makers of these gas engines are Messrs. Richardsons, 
Westgarth & Oo., Ltd., of Middlesbrough, and they make 
Cockerill type of engine, being licensees for Great 

дай, | 

They have made gas engines from 250 в.н.р. up to 
1,200 в.н.Р. for nearly all purposes, viz., blowing engines, 
electrical generators, rolling mille, oolliery ventilator fans, 
and mill driving, and can, and I believe will, guarantee 
continuous steady running under varying loads. I think 
proin the trouble experienced by “ Magneto” is that he 

a comparatively old type of engine with many needless 
complications, any one of which, unless in perfect working 
order, will put out the whole. | 

I have myself heard his artillery explosions, which are 
mostly caused by back-firing through dirty porta, or wearing 
and bed setting of valve cams. ` 

It is ridiculous for him to complain of the gas 
or the engine, as I presume the engine worked properly 
before he took it over, and also that the gas was satisfactory 
for the engine. | . 

It is a simple matter for anyone who understands gas 
engines to find out what is wrong and to put it right if 
possible ; if not, scrap it, and buy another. 

There should not in any case be any doubt abont the 
economy of a gas engine, as, even without by-products, the cost 
per B. H. P. is very much less than with а steam engine. The 
initial cost of gas engines, producers and auxiliaries should 
work out at about one-fifth more than that of steam 
engines, boilers, condensers, &c. 

Research, 


The letter from Backfire,” in reference to gas engines, 
inspired а hope that some capable pen would give some 
useful hints to one in trouble, since no mention having been 
made as to the nature of the alleged failings, the advice 
would necessarily have to cover the wide field of errors 
created through tbe inexperience of those in charge. The 
letter from ** Magneto,” while it gave some cause for mirth, 
was of no practical value; as, summed up, it means that gas 
engineers are building engines, while they know nothing about 
them—at least, less than Magneto” does Having had 


an experience (with gas engines) dating back 16 years, and 
having a share in the work of adapting the first gas engine 
in Scotland, if not in the world, to be snocessfully driven 
by blast-furnace gases, and knowing the advance made 
since then, I write in the hope of drawing attention more 
to the engineer-in-charge than to the engine for anything 
out of the ordinary occurring. Regarding the engine failing 
to start, and after a number of triala going off sweetly as if 
nothing was wrong, this is an old story, and was the cause 
of many a journey during workshop days to put matters 
right, yet it has never once on plant under my 
charge, even up to 1,400 H.P., because it is known that no 
engine can start unless the main gas valve is open and the 
ignition connections complete ; these are the two pointe which 
some look on as too trivial to mind about until they are 
compelled to put them right to get a start made, then it is 
not likely they are going to let the cause be known, when 
the engine can safely be made the scapegoat. Perhaps if 
* Magneto looked into the causes of the din complained of, 
he would have no more artillery practice in the engine room. 
ч some cases it is oil that is the principal cause of 
ig. 

* Magneto’s letter goes far in support of the maker's 
statement that the fault lies with the staff, especially when 
he mentions that his station compares unfavourably with a 
steam plant. The running costa alone should favour the gas 
engine, and with town gas supply there are no stand-by 
losses, which are inseparable from steam plante Makers 
are generally willing to listen to suggestions, though these 
are often far from helpful; in one case they were asked 
to put leather on the face of an exhaust valve to quieten it, 
but oil was put on the valve spindle and found to do instead. 
Should “ Backfire ” still be in difficulty, he might state fully 
his trouble, and then he will be likely to get help. The 
make of engine has nothing to do with it. Attention and 
experience are all that you require to get good resulte from 
any make of gas engine. Бк. 

J 


: Gas Ve Steam. 

It is proposed to replace a 120-Kw. steam-driyen set by 
two direct- coupled gas engines and dynamos of the necessary 
H.P. The old set has been worked for the past five years, 
at а cost (inclusive) of 1:478d. per unit. ° 

Will any correspondent having experience with small 
gas seta state whether it is probable that any economy will 
be effected ? Gas is given in the gas company's estimate at 
668d. per unit, and total cost аб 1°191d., which only leaves 
*528d. available for oil, stores, repairs and wages. Is this 
sufficient ? 

Also, are the renewals and repairs to a gas engine likely 
to much exceed those of a steam engine of similar power in 
a given time ? 

Wire-drawn Steam 


Indication of Leakage and the Home Office Rules. 


Mr. Edgeumbe's letter in your last issue does not appear 
to call for much comment. It appears to turn chiefly on a 
verbal difference as to what is meant by fulfilling the require- 
ments cf the rules, The earth detectors are to be “ kept 
connected up” .... “to show immediately any defect 
in the insulation of the system" ; and that can hardly 
mean anything but a continuous indication of the insulation 
of both mains, This cannot be done. The point is not 
worth pursuing, because the Home Office recognises the fact, 
and is prepared to accept the system I described till superior 
means can be devised. | 

As regards Mr. Edgcumbe's criticism of my fig. 2, there ig 
absolutely nothing in my diagram which would suggest 
whether the resistance of the indicator is to be high or low. 
The principle of the arrangement is not affected by this. 

I did not mention earthed circuits, because Rule 7 (the 
one which contains the regulation as to continuons indication, 
which cannot be carried into effect) is only applicable to 
* completely insulated circuits." 

Mr. Edgcumbe states that the principles I enunciated are 
* crude " and not exhaustive; but since he himself shows 
nothing more than I described, the latter contention is hardly 
sustained by his letter; while the charge of orudeness 


* 
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appears merely to mean that I preferred to confine myself 
to general principles, rather than enter on the details of the 
instruments as made by a particular firm. 


E. B. Vignoles. 
London, W., June 20th, 1905. 


A correspondent (“ Oxide”) asks :—(1) Is the demand 
for scrap metal great, and for what purpose is it used? 
(2) By what process is the scrap treated to gain its required 
quality and form? (3) What is the most practical and 
economical method of dealing with this scrap for re-use, and 
what branch of engineering makes a speciality of this? 
Unfortunately, the kind of metal is not stated. 

A correspondent wishes for information regarding & 
municipal ice-making plant, which, he believes, is run 
during the day in connection with the electricity works 
belonging to the same corporation. 


THE DIVERSITY FACTOR, AND ITS 
INFLUENCE ON MOTOR LOAD CHARGES. 


Br А. M. TAYLOR. 


THAT tbe importance of a true estimation of divereity factor. 


is beginning to be fully appreciated, will have been apparent 
from the recent discussion at the Institution of Electrical 


Engineers, and one or two articles published of late in the 


technical Press; but the writer is not aware of any serious 
attempt to analyse this important factor in central station 
charges since Mr. Wright's valuable contribution in 1901, 


recent paper on “Stand-by Charges; and Motor Load 
Development." 

It seems, however, hardly yet to have been appreciated 
that, if the proposition therein put forward be correct, viz., 
that the diversity factor of the motor-load is inversely pro- 
portional to the average load factor of the motors connected 
to the mains, many of the prices at present charged for 
motor-loads are unsound, and the lighting consumers are not 
infrequently being penalised for no offence of theirs. 

Fortunately, however, there comes ав a set off to this the 


additional fact (also at present unaccepted) that the station : 


load factor is a figure approximating to the product of the 
motor-load factor and the diversity factor. Hence we may 
have a very poor average load factor on the motors, and yet 
the station load factor may attain to several times this value. 


This, though very helpful as regards generating costa, does 


not help as regards most other charges. 

These two propositions will be justified from actual 
figures later in tbis article, and may be accepted as being 
substantially correct for those cases where :—(1) The motor- 
load is almost entirely a day load ; (2) the lighting peak occurs 
before 5.0 p.m. ; (3) the diversity factor, when determined 
as an average over the working hours of the day (excluding 
dinner hour, &c.) is fairly constant from bour to hour. 

The method which the writer has found useful in 
investigating these charges has been sufficiently explained 
in the paper above referred to,* as well as in his reply to the 


recent discussion at the Institution, and there is no need to 


further describe it here; save to remark that а table sum- 
marising the results was published in the ELECTRICAL 
REVIEW for May 12th last, and any figures for cost which 
may be alluded to below are taken from that table. 

The method consists in dealing primarily with the problem 
from the motor point of view, and considering how the 
various items composing the total charge per unit are affected 
by motor load factor, by diversity factor, by size of motor, 
or by the nature of the supply which it is proposed to give. 

This method, the writer submits, is preferable to the 
Hopkinson method, for purposes of comparison of existing 
charges at any station with possible charges, as it deals 
directly with the cardinal points of cost per unit, motor 
load factor, and diversity factor. 

In the paper alluded to, two classes of motor load were 
considered, viz., Class I., in which the motors work con- 


* А few copies of this paper can be bad on application to the 
Editor. | 


tinuously at full load for nine hours each day; and Class II., 
in which the motors either work continuously at a quarter of 
their full rated capacity all the day, or intermittently at 
such greater proportion of the full load as would give the 
same load factor. 

Attacking the motor problem by itself, let us, to fix ideas, 
consider what happens when a station supplying power 
exclusively to motors of Class I. is replaced by one of equal 
capacity, supplying а load consisting of motors of Class II. 

Dealing first with interest charges on capital spent on the 
generating station and mains, it may be remarked that an 
impression seems to prevail pretty generally, that if we can 
obtain a diversity factor of, say 4, the interest charges per 
unit will be a quarter of what they would be if the diversity 
factor were unity. This would manifestly only be the case 
if the motor load factor kept constant. : | 

If, however, the diversity factor be found to vary inversely 
as the motor load factor, the cost per unit, instead of 
diminishing with increased diversity factor, will remain 
constant. 

But the writer has shown elsewhere“ that it is only the 
limiting value of the diversity factor which is (theoretically) 
strictly inversely proportional to tbe motor load factor, and 
that tbe further the value of the diversity factor is removed 
from unity, and the more intermittent, or irregular, the load, 
the greater is the discrepancy between the limiting value and 
the observed value. | 

Hence, instead of the interest charge per unit being even а 
constant figure, it will be a steadily increasing one for a 
diminishing motor load factor. | 

Now, in compiling the figures for Class I. motor, the 
capital expense per kilowatt of maximum observed load on 


* feeders was taken at £70. This figure is not infrequently 
excepting perhaps the preliminary investigation in his . 


double the above value in stations of 2,000-Kw. capacity ; 
80 it cannot be accused of being unduly pessimistic. Take 
a station, then, capable of delivering 2,000 Kw. to feeders, 
and let it supply Class I. of motor. The load would 
obviously be a steady load of 2,000 Kw. all day long (nine 
houre), this being the aggregate rated capacity of the con- 
sumers’ motore, Nobody will deny that in such a case the 
diversity factor will be unity. 

On such a station, interest, &c., charges will come to 
0'454. per unit (Table A.). 

If, now, instead of this we substitute а load consisting of 
Class II. of motor, and: / the diversity factor were to reach 
its limiting value of 4, the interest charge per unit would 
be the same as for Class L, excepting that part relating to 
mains and service connections, the latter of which would be 
quadrupled, while the former would be, perhaps, doubled. 

The interest charge might thus easily reach, say, 0°60d. ` 
per unit, if services are not charged under meter rent. But, 
if the diversity factor were 2:5 instead of 4 (as seems more 
probable), the motor load factor still being only 74 per 
cent, this cbarge would be proportionately higher—say, 
0:90d. per unit. The effect of the diversity factor being less 
than the limiting value of 4, in fact, reacts on the station 
load factor (and во incidentally affects generating costs per 
unit), and if we not increase the capacity of the station, we 
must be content to have less than four times the H.P. of 
motor connections that we bad in the case of Class I. of 
motor, and sell fewer units. Whichever way we look at it, 
the cost per unit for interest charges gdes up. 

Again, if the motor load factor be less than 74 per cent., 
a8 is quite frequently the case, the observed value of the 
diversity factor will fall still more short of the theoretical 
limiting value. 7 К 

In such а case, the interest, &c., charge alone might 
equal 1d., leaving nothing for generation, office expenses, 
management, &c. | 

Ав regards management and office expenses, rates and 
taxes, &c., it is surely obvious that even if the diversity 
factor were exactly inversely proportional to motor load 
factor, we should require just four times the office staff to 
deal with Class II. of motor that we do for Class I. 

Hence the office charge per unit wil be quadrupled. 
The charge per unit on account of management and technical 
staff, on the other hand, will remain practically constant. 

But if the diversity factor fall much below its theoretical 
limiting value, the management, &c., costa per unit will 
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no longer be constant, but will increase, and the office 
charge will be more than quadrupled. 

The items for rates, taxes and net profit, can be similarly 
treated, as explained in “ stand-by charges." | 

The writer believes that in many stations no attempt is 
made to charge office expenses, and other matters which are 
strictly service costa, on to meter rente, as indicated in Mr. 
Arthur Wright's excellent paper of 1901, and that most 
engineers lump together every item of Preparation costs, 
including service costs, and divide right away by total con- 
nectiona of consumers in kilowatts, and call this the annual 
cost per consumer’s kilowatt. Some engineers, apparently, 
even consider it sound policy to divide this value so obtained 
by the diversity factor ; but the writer desires to point out 
that in dividing by the aggregate connections of the con- 
sumers in kilowatts, the diversity factor has already been 
used once (though, perhaps, unwittingly), and to divide by it a 
second time is not fair to the lighting consumer, who is, in 
fact, being penalised all round over this diversity factor 
question. Where the diversity factor has a value of 4, as at 
Stepney, the results would, of course, be just four times as 
low as they should be for the motor load. | 

To sum up the above arguments, the writer submits tha 
where the lighting and motor loads clash, his figure of 1:45d. 
per unit (Table “А”) will not be materially improved upon, 
and 1d. should certainly be a ** bed-rock” price for a small 
station, even where supplying motors of excellent load factor, 
approaching those of Clase I. | 

In the case of Class II., the diversity factor of 1*5 has 
been fixed too low, and the writer suggests that 2:5 would 


be nearer.. This would affect most of the items (except. 


“works cost") in this proportion, and the selling price for 


Class II. might come down to, say, 2d. or 21d. per unit, for 


a 5-H.P. motor. It must, however, be borne in mind that 
Clase II. represents the average class of motor load, obtained 
by central stations at the present time, and that Class I. is 
never obtained at present. Thisonly emphasises the writer's 
contentions the more strongly. 

The reasons for altering the diversity factor for Class IT. 
from 1:5 to 2:5 are that in the case of Coventry, which the 
writer has investigated* in some detail (“Stand-by Charges,” 
reply to discussion) an average value of about 2:1 obtains 
between the hours of 3 and 5 p.m., instead of а possible 
value (in the limit) of 8:3. The value of 2:5 bears about 
the same ratio to the limit of 4, and is therefore suggested 
as suitable for application to Class II. 

À few instances of the tendency of the diversity factor to 
be inversely proportional to the motor load factor; and of 
the station load factor to be equal to the product of the two, 
may now be given :— 

Liagrina Btation. 


Coventry e. NM. L. F. = 127 % D. F. observed = 21 
Wolverhampton NM. L. F. = 103 2) D.P. s = 24 
ey ... .. NM. L. F. 61% DF. T = 4'4 
Sunderland . MLF., = 40 7o D.F. T = 85 
Traction BTATIQNS. 
Observed 
M. L. F. station Observed 
| x D.F, L. F. M. L. F. D. F. 
Wolverhampton ... 346 344 119% 29 
Liverpool ... o. 470 46:5 125% 3°75 
Sheffield ... 37°0 45:0 869 42 
Glasgow 400% 350% 5'7 e 70 
APPéNDIX. 


To obtain the limiting value of the diversity factor pro- 
ceed as follows :—Taking the motor load curves just pub- 
liehed by Mr. Jeckell, for Coventry (вее the Electrical 


Engineer), and working out the diversity factor for each hour : 


of a typical day, by dividing the kilowatts observed at station 
into the total kilowatt capacity of the motors connected 
(1,150 H.P. x 85 = 980 Kw.), we get the following 
values :—7 a.m. to 8 am. = 3°32; 8 am.to 9 am = 
3°16; 9a.m.to10a.m. = 2:65 ; 10 a.m to 11 a.m. = 2:08; 
11 am. to 12 noon = 2°08; 12 noon to 1 p.m. = 2:20; 
1 p.m. to 2 p.m. = 8:68; 2 p.m. to 3 p.m. = 3°44; 8 p.m. 
to 4 p.m. — 2:04; 4 p.m. to 5 p.m — 2:0; 5 p.m. to 
6 p.m. = 2°25; 6 to 7 p.m. = indeterminate; 7 to 8 p.m. 
== indeterminate. 


— 


* The details are given in an Appendix to the present article, 


The average through the day is 2.62, but the true figure 
when all the motors are on (if we eliminate the breakfast, 
dinner and tea hours) is nearer 2:1. 

Now, units per B. H.P. installed per hour of working 


236 unita per B. H. P. per quarter : 


—— —— — а 


Say, 15 hours x 5j days x 18 weeks 
= 0:254 unit per hour 
(0:8 unit if we take 11 hours per day). 
“Cyclic” load factor 
254 unit лыр 
(1 Н.Р, X *85) х 1 hour R 
*. Diversity factor (my method) 
1 д Б 
= -y = 8:8 (in the limit). 
100 | 
Hence for а D.F. of 8:3 (in the limit) the observed D.F. 
= 2] (with all motors on), and I therefore accept Mr. 
Arthur Wright’s suggestion that in taking 1:5 as the average 
for a limit of 4:0, I have done injustice to the electric motor. 
It should be nearer 2:5 for а motor having a 7} per cent. 
annual load factor, ав per my Class IT. 
The annual load factor at Coventry works out to about 
12:7 per cent. (236 unite per в.н.р, installed per quarter). 
Now compare the above with Mr. Tapper's figures for 


| Stepney :— 


Unite per B. H. P. installed per hour of working 
— 118 unite per H.P. per quarter 
Nay, 13 hours x 5 days x 13 weeks 
“ Cyclic” load factor = 122 unit per hour 
(1 H.P. x 80) x 1 hour 
zz 143 = 143 per cent. 


= 122 unit per hour. 


*. Diversity factor (my method) = — | 
100 
= 7'0 (in the limit). 

Hence it is easy to understand how it is that Mr. Tapper 
gets 4*4 for the observed value of his motor diversity factor. 

The annual load factor at Stepney works ont to 6:1 per 
cent. (113 unite per в.н.р. installed per quarter). 

The two examples above, covering largely-different classes 
of load, appear to the writer to fully corroborate the 
deduction that diversity factor varies inversely as load factor 
of motor; and the results from traction stations afford a 
further proof of the fact. 


* 


A NOVEL CIRCUIT-BREAKER ALARUM. 
Bv ROBEBT N. TWEEDY. 


CONSIDERING the importance of knowing directly the 
circuit-breaker protecting any generator or feeder is per- 
suaded to act, it is somewhat strange that new switchboards 
are being installed even now without any attempt at pro- 
viding suitable means for obtaining this end; and the 
number of old ones without such devices is far greater than 
the number supplied with them. 

On a long range of feeder panels, the noise made by a 
breaker opening in response to a heavy short-circuit may 
not be heard if there is any noise of steam or machinery in 
the engine room, and it will remain open until the switch- 
board attendant happens to look at it. If this may happen 
on а heavy short, it is obvious that it may happen much 
more easily when the breaker cuts off the feeder on an over- 
load. It is conceivable, also, that the attendant may be 
** tired," in which case an oral alarum will be useful to him 
and to his employers. 

There are many forms of breaker alarums, many of them 
ingenious, and some simple. The form illustrated below 
combines both qualities in a high degree, and has the addi- 
tional merit that it can be fixed withont removing any por- 
tion of the breaker, and without disturbing the switchboard 
in any way, unless it is considered desirable, for the sake of 
neatness, to drill a small hole through the panel to carry the 
bell wires to the back. | 


1 
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It is hardly an exaggeration to say that no tools are 
uired to manufacture the device. Certainly it can be 
made and fixed by the aid of & knife, a pair of pliers and a 
Bcrewdriver, and the cost per breaker is minute, especially 
if the switchboard attendants do the work, as they well 
may, while on duty. There can be no uncertainty about 


Circuit bregker handle, 
closed position. 


Fie. 2. 


I C, Insulating clamp; T. c, Local 
стопі; £ B, Electric bell. 


Fia. 1. 


the action of the contact maker, for it depends on gravity 
alone; and Ше contact faces are always vertical, во that dust 
cannot cling sufficiently to insulate A from О when the 
breaker opens. Ав the current passing tbrough the local 
circuit is infinitesimal, the pivoted joint, B, which is the 
only moving part, can be made so loose as to preclude the 
possibility of sticking, but to provide a still higher factor 
of certainty the contact maker, 4, may be weighted. 

It will be seen that the circuit breaker must be kept in 
the closed position even when the feeder or generator is out 
of service, unless a switch is inserted in the local circuit of 
each breaker; but there is no practical objection to that, as 
there is always a switch in series with the breaker, and, &o 


Circuit breaker handle, open position. 


Fic. 3. 


long as that is open, the feeder or generator will remain 
isolated. The interposition of a tumbler-switch to cut any 
breaker off tne alarum bus-bars is to be deprecated, inas- 
much as there is always a possibility of the attendant 
forgetting to close it when putting the circuit-breaker into 
ser vice. | 

This device was designed by Mr. Н. G. Wightwick, of 
the Dudley, Stourbridge and District Electric Traction Co., 
Ltd., and bas been fitted for some time to the breakers in 
the power stations of that company. The illustrations show 
it applied to a well-known form of breaker, but it may be 
modified for application to any other. 

It is not protected. 


I ESS am 


TECHNICAL EDUCATION AND 
THE CHEMICAL INDUSTRIES OF FRANCE. 


Ir would appear that the wave of interest and anxiety about the 
methods adopted in, and the results obtained from, the establish- 
ments devoted to “scientific” education in England or the United 
Kingdom, which was so prominent a feature two or three years ago, 
has not vani-hed entirely from amongst us, but has merely crossed 
the Channel into France, Oar neighbours have discovered that 
things are very wrong indeed in the chemical industries of their 
country. Up till the middle of last century we and they shared 
the chemical trade of the whole world, but since that time, if there 
Las not been an actual falling off in the output of the Frenob 


chemical manufacturers, they have not exbibited that amount of 
expansion which has characterised the business of their rivals in 
Germany. In the year 1901 the total value of the chemical 
products imported into France exceeded 152 million francs, while 
the value of the exports was only 105 millions; in Germany the 
value of the imports for the ваше period was only 68 million francs, 
whereas the value of the exports reached 331 millions. 

In view of these and kindred circumstances, it hag occurred to the 
Revue Scientifique, a technical periodical published in Paris, to 
investigate the position of affairs in the French chemical trades, by 
putting a series of questions to representative manufacturers in 
different branches of industry, to professors at certain training 
colleges, and to other persons whose opinions were likely to be 
valuable; and then to digest the replies, and to publish a critical 
review of the whole subject. The investigation began about а 
year ago, and was brought to а conclusion in the autumn; at the 
end of January last, our contemporary was able to print the report 
of ita commissioners, and to give us, as an appendix, the verbatim 
answers returned by many of the men and firms written to. The 
general report is very interesting to read, but all through it leaves the 
impression apon an English student that he must be studying a 
translation of certain articles which were printed not long ago in 
his own language about the defects of the technical education in 
his own conntry, Practically every accusation which was brought 
against British stadent, British professor, or British employer 
appears іп its expected place, with a few additional ones thrown 
in; bat the report conclades with a constructive suggestion for the 
future, to which we shall refer later on. The printed replies at the 
end of the report fall into two classes; all quote tbe branch of 
trade or the position in the chemical industry of France occupied 
by the writer; but while 21 are otherwise anonymous, nearly 70 are 
fully signed by the professor, expert or firm responsible for the 
views expressed. Unfortunately, no electro-chemical or electro- 
metallurgical firm appears among the list, except to disclaim 
interest or knowledge, so that we can only discuss the phenomena 


‘of other sections of chemical engineering. 


Taking the students or young chemists first, we find a congensus 
of opinion (er parte, to some extent, as it was with us) that the 
boys are very badly educated in the higher general schools of the 
country. The curricula of the lyceums ” are said to extinguish all 
originality on the part of the student, and to destroy his power of 
standing alone. The strictly chemical training given in many, or 
most of, the colleges, &c., of France, is fairly efficient for the pro- 
duction of analyste, but, except in a few instanoes, it does not turn 
out young men competent to supervise manufacturing operations, or 
to perform research. The students leave college wholly ignorant 
of the financial side of commerce, and understanding bat little of 
what is possible ina works. For months they are practically value- 
less to their employers, and when they begin to understand things 
better, and to become useful, they leave. Ав а commentary upon 
these criticisms, we find that the young French chemist is usually 
engaged at a calary of between £48 and £72 per annum, occasionally 
he receives £40, rarely £Q6. It is not altogether surprising if he 
takes the first opportunity, after he has found his factory legs, of 


entering the service of an employer whose ideas are more liberal ; 


the strange thing is rather that bis first employer does rot make it 
worth the chemist's while to stop, for evidently he does not need a 
heavily gilded bait. Some chemical firms seem to expect the young 
chemist to understand buying and selling and office work, Surely 
a chemical laboratory is not the place to train travellers or clerks, 
With reference to this latter duty of the complete works chemist, 
several writers point with envy to those large German chemical 
factories where trained chemists are employed to visit castomers 
regularly. This, however, is something very special; we believe it 
only occurs in one or two trades where the articles manufactured 
cannot be used to advantage except by men who are chemiste them- 
selves, and who keep themselves abreast of all improvements and 
alterations adopted in the preparation of the substances they 
employ; and where new or improved substances can only be 
produced by men who understand thoroughly for wbat purpose, 
and under what conditions the substances are used. 

The French professors of chemistry come severely under the lash 
of manufacturers. They are said to be entirely ignorant of the 
conditions wbich obtain in а factory, to be, as & rule, unwilling to 
associate themselves with any operation or inquiry of an industrial 
character. It is suggested that there is a kind of etiqaette in the 
matter, во that when one of the few professors who are willing to 
act as industrial consultants, ventures to give an opinion, he has to 
do so more or less on the sly. The French professor breeds the 
(moderately efficient) analytical chemist, and his own successor ; 
some say he breeds too rapidly, but his offspring аге of inferior 
ability. Other more unpleasant features are hinted at. It is said 
that certain professors are willing to use the resources of their 
institutions to perform routine commercial analyses for fees which 
are seriously below market price," so that many of the smaller 
chemical manufacturers find it cheaper to apply to them than to 
any local practitioner. It is also said that certain professors have 
undertaken consulting work for manufacturers, and that trade 
secrets or confidential matters have subsequently leaked out. On 
the other hand, Frenchmen аге said not to be attracted to pro- 
fessorial chairs by sufficient salaries. In Germany, it is stated, the 
teacher of chemistry receives at least £830 per annum, and may 
reach the aum of £3,600. At the Collóge de France the salaries are 
£400, at the Sorbonne £480 to £600, in the provincial establish- 
ments £240 to £440, with an average of £320. The professors are 
said to be in a somewhat analogous position to the works’ analyste, 
for there is no prospect of promotion to better paid or more 
dignified posts. | 

The French chemical manufacturers who do not stand in the front 
rank, receive the severest castigation of any persons covered by this 
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inquiry, their condemnation being in the letters they have signed 
with their own names or their branch of business. Glancing through 
the letters, we find such statements ias this (we admit a certain 
measure of short-circuiting, in order to remove tbe periphrases of 
courtesy) :—'' There is no need for chemists in our trade; no know- 
ledge of cbemistry is involved in our manufacturing operations; 
only commercial ability is useful to us”; and the writers gaily sign 
themselves makers of paint, white lead, candles, soap, hypochlorites, 
refiners of sulphur and petroleum, pbarmaciste, manufacturers of 
“chemical products.“ electro-chemists, brewers and metallurgists. 
We do not suppose these ignorant persons are typical of French 
chemical industry; but, on the other band, their prominence makes 
us hesitate to accept such firms of world-wide repute as Lumiére 
Bros. or Solvay et Cie ав average representatives thereof. M. Auguste 
Lumière, who is administrator of the chemical school at Lyone, as 
well as mavager of the photographic factory, ascribes the weakness 
of French chemists to faults in their secondary education, as 
mentioned above, to too narrow training in the chemical institu- 
tions, and to the lack of that sssociation between professors and 
men of commerce which distinguishes German methods. Apart 
from this, he attributes the decline in trade to the lawa relating to 
alcohol, to the dearness.of sulphuric acid, and to the long hostility 
of French science towards the atomic theory. Parenthetically, we 
may remark here that when our informants wish to point out some- 
thing admirable, they turn to Germany only, no reference is made 
throughout all this report of 30 pages to the United States. Messrs. 
Solvay regard the chemistry of the ammonia-soda process to be 
practically worked out, expecting future improvements to be rather 
witbin the purview of engineers. Some of the letters printed over 
the full eignatures of their authors have taken a form which would 
be improved, according to English notions, by judicious editing. 
It does not make for general goodwill to read that Mons. Smith 
(unless the name is false, which we doubt) employs one chemist 
trained at —— who is a fool, or that Jones et Cie find the man in 
their laboratory educated at —— is more useful and better taught 
than the other man who comes from another named institution. 
For the future welfare of France, our contemporary desires to 
see the geneal education of the country so improved that principles, 


rather than isola‘ed facts, should be taught, that celf-re'iance and 


initiative be inculcated. Industrial chemistry is too vast and too 
subject to transformations to be taught as a whole in colleges and 
the like. Special schools of applied chemistry are required 
to teach the foundations of different branches of the industry, 


but there schools must be in addition to, not in substitution 


of, the general chemical establishments. The danger of prema- 
ture specialisation, which is already becoming manifest in Germany 
must be avoided. Professors of chemistry must be permitted or 
encouraged to undertake private practice. The chemist who is to 
become tbe bead of a large establishment must undergo a much 
longer training tban at present; it should probably laet five or six 
years after his college graduation. If we make allowance for the 
time spent in compulsory military service, the future French 
chemist trained on these suggested lines would hardly have an 
opportunity of earning enough money to support a wife and family 
until he bad reached an age of which Mr. Roosevelt would certainly 
and rightfully disapprove. There seems (о Бе а tendency in France 
as іп tte United States and here among certain amateurs of educa- 
tion, to forget that the days of our years are still only three-score and 
ten. We can hardly consider judicious such steps as make it 
unnecestarily difficult for the more highly cultured and intellectual 
sections of a nation to take their full share in the repopulation of 
the world: 

The most powerful tonic for the sickly French chemical 
industries, however, our contemporary seems to find in the creation 
of a national technical society somewhat on the lines, if we under- 
stand sright, of our Society of Ohemical Industry, but of a more 
patriotic type, and naturally limited to the Mother Country. It 
should have its centre in Paris, with branches or sections in all 
important towr s, and its members should include all professors and 
manufacturers. It should hold social as well as scientific meetings, 
so as to afford opportunities for the younger men to come into 
contact with their seniorr. It should apprcach the Government. 
aud cfficial bodies, obtaining concessions from them on behalf of 
the chemical trades. Like our Society, which is supposed to leave 
matters of pure chemical science to the Chemical Society, and 
matters of analysis to the Bociety of Public Analysts, but does not 
always do во, this new French association is to foster commercial 
chemistry, encourage the young technician and do wonderful things 
generally. The echeme is simple and ingenious, altbough expe- 
rience on this side the Channel scarcely warrants a very sanguine 


view of ite success. 


LEGAL. 


City оғ Lon pod ELECTRIC LIGHTING Co. v. STONEHAM. 


In the City of London Court, on Thursday, June 15th, before Mr. 
Registrar Wild, a claim was made by plaintiffs against William 
Henry Stoneham, of 46, Queen Victoria Btreet, E.C., for the sum 
of 108. 2d., balance of account for electric current supplied. The 
defendant paid a sum of 4s. 4d. into Covrt, and eaid Ге was not 
indebted to the plaintiffs for the balance of their claim. He said 
upon his commencing to be supplied with current by the plaintiffs 
he paid a deposit of £1, upon which sum he was entitled to interest. 
The deposit was held by the plaintiffs for the purpose of meeting 
any unsatisfied account. The plaintiffs’ representative put in an 


account which, he said, showed the amounts due and the dates o 
payments made by the defendant. The plaintiffs’ representative 
said that by Act of Parliament when a customer entered into a en. 
tract with them for the supply of current he bad to deposit a mn 
of £1, and when an amount became due the plaintiff company; 
contention was that they were entitled to appropriate the deposit, 
or part of it, after which appropriation the amount left ceased to b 
a deposit. 

The REaIsTRAR said he was inclined to think that the amount 
deposited by the customer was to be treated as a deposit for the 
whole period, and was to continue as such until the plaintiffs gave 
notice that it was no longer to be treated as a deposit. The deposit 
was made to secure the plaintiffs against bad debts, and if they-got 
security they must pay for it in the abape of interest which vu 
provided for by the Act of Parliament. When the time came for 
the plaintiffs to strike a balance, and there was money due to the 
plaintiffs, then they were entitled to give credit for the deposit and 
sue for the balance. | 

The plaintiffs' representative said their contention was that thej 
bad an exercisable lien upon the deposit wbile the account wu 
running. 

The RxaisTBAB said that the Act of Parliament said that "the 
company shall pay £4 per cent. per annum during the time it (the 
Ey rue remains in their hands." 

e plaintiffs’ representative said that in 1902 they regarded the 
plaintiffs’ contract as closed, but they gave no notice that they con- 
sidered the deposit as closed. They were of opinion that tbe 


. matter rettled itself automatically. | 


The REGISTRAR eaid he saw there was a further payment by the 
defendant at that time of £1. This sum the plantiffs' repre- 
gentative said they regarded as a reinstatement of tha £1 deposit. 

The REGISTRAR raid he was of opinion that the money bad 
remained in the hands of the plaintiffs from the commencement ss 
а deposit, and remained so still, and the defendant was entitled to 
be paid interest upon that deposit. Directly the plaintiffs chose 
to put эп end to the contract, and disconnected tbe customer, the 
plaintiffs could not get out of payment of the interest, while they 
held the sovereign. 

The plaintiffs representative said their original claim was 
£1 108, 2d., then they credited the defendant with £1, leaving the 
10e.2d. Under the Act of Parliament they were entitled to make 
a charge of 2s. 6d., the cost of disconnecting a customer by reason 
of the non-payment of his account. 

- Tbe Durenpanr said be did not consider be was in arrear, 
The account at the time was only £1, and the plaintiffs had £1 of 
bis in band. | 

Tbe Rx OISTRAR said that, strictly speaking, the plaintiffs might 
then have put an end to the contract, the defendant owing money, 
and being in default. 

The plaintiffs’ representative said they had waived the cbarge 
for thé first disconnection in 1902. 

The Бкогвтвлв was of opinion that the defendant was clestly 
liable to pay the ditconnecting charge of 24 6d. The defendant 
was entitled to a tum of 38. 4d. against the plaintiffs for interest, 
and there would be judgement against bim for 2a. 6d. 

The plaintiffs’ representative said that it wss a novel defence for 
the defendant to raise at the last moment. All their other 
customers had accepted their version of the reading of the Act of 
Parliament, and they thought under the circumstances they should 
be allowed some expenses against the defendant. 

The REGISTRAR eaid he could not allow the plaintiffs any costs 
He had given them his version of the reading of the Act of Parlia- 
ment. The case might be an important one to them, and he should 
be happy to facilitate them in апу way they liked. 


BUSINESS NOTES. 


Are Works Sports.— On Saturday last the 16th annual 
athletic race meeting of the Arc Works Club took place at Chelme- 
ford. Most unfortunately, rainy weather prevailed throughout the 
afternoon ; but in spite of this drawback, the committee, of which 
Mr. Н. C. Hawkins was hon. sec., stuck to its duties, and the excel- 
lent programme provided was carried out with spirit. Col. Crompton, 
president of the club, was present, together with other directors of 
the company, the Mayor of Chelmsford, Sir Carne Razcb, aud other 
guests. The prizes were distributed by Miss Crompton. During 
the afternoon music was provided by the Mid-Essex Brass and Reed 
Band and the Essex Industrial School Band. 

Prior to the sports, a large party of visitors, mainly from London, 
was taken through the works, in which the great number and variety 
of the electric motors under construction, arc lamps, numerous 
punkah fans for India, and some large switchboards, attracted special 
attention. А large turbo-dynamo was being constructed for coup- 
ling to a Parsons steam turbine, for installation in the Calcutta 
Electricity Works. As we pointed out some years-ago, MESSRS. 
CROMPTON & Co. are firm believers in the wisdom of providing for 
the physical and social well-being of their employés, both from the 
humanitarian and from the commercial standpoint, and the arrange 
ments made to this ега were admired by the visitors, Luncheon 
was served in the spacious Club House, which the company bas 
placed at the disposal of the employés for refreshment and recres 
tion, and, as Col. Crompton observed in replying to the toast of his 
company, the surroundings of the men are far from sordid. Both 
parties are to be congratulated upon the cordial good feeling obtain- 
ing between them. 
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* New-Dur " Ignition Device for Petrol Motors.— 
During the past few months we have described a number of special 
i;nition devices for use in connection with petrol motors, among 
others the Caron, Simplex and Zubalof. Following somewhat on 
similar lines is the arrangement known as the New-Dur," which 
has lately been introduced by the Dunyza Powzs Co., of Reading, 
Pa., U.S.A., which we illustrate herewith. The drawing shows a 
device connected to one brush of a three-cylinder contact- 
maker, with the wiring indicated for the other cylinders and to the 
generator or source of electrical energy. In general construction 
the arrangement consists of an electro-magnet and reciprocating 
contact-making plunger enclosed within a casing, which is screwed 
into the engine cylinder in place of the ordinary sparking plug. 
From the source of electrical energy the current is conducted 
through the contact-maker to one of the terminals at the top of the 
device, and thence through the electro-magnet winding to earth, the 


“end of the wire from the coil, с being secured to the casing. The 


core of the plug becomes magnetised and attracts the armature, 
which is hinged at one side, and is normally held away from the core 


a and's,,; Wires to second and third evlinders; c, Inductance coil: 
s Sb ces HL p<» , 
v D, Wire to generator, 


Care 


Гілавам SHow1na Section or NRwW-DUg “ Ienrrion DRvion 
AND METHOD or WIRING FOR A THREEB-CYLINDER ENGINZ. 


by a flat spring, and the reciprocating rod in the centre is brought 
into contact with the adjustable point screwed into the end of the 
device within the cylinder. The reciprocating rod is insulated, as 
is also the armatare of the magnet with which it is in contact, and 
both are connected, through the terminal shown at the left, with one 
aide of the primary coil, to the other terminal of which the generator 
is connected. The second circuit is therefore closed by the first. 
When tbe first is broken at the contact-maker, the armature is 
released, and flies back quickly under the action of its spring, unt 4 
it strikes the head of the sparking pin, still held in contact by a 
light spiral spring; the pin is knocked out of contact with great 
velocity, owing to the lightnese of the pin, and the rapid movement 
of the armature, and a large spark occurs between the points. The 
makers draw attention to the fact that the breaking of the magnet 
circuit throws all the current through the coil, charging it fully as 
the magnet discharges, and producing a “fat” hot spark. 


Brush Contracts.—The following contracts have 
recently been booked by the Ввовн ELECTRICAL ENGINEERING 


Co. :— 
Four double-deck car bodies, mounted on radial trucks, for the Scarborough 


Tramways (per B.T.H. Co.). 
Five motor coach bodies, 18 trailer coach bodies, with trucks and air brake 


gear, and four spare trailer trucks, for the Great Northern and City Railway 


(per S. Pearson & Son), 
Fifty sets of tramcar lifeguards for the Belfast Corporation. 
Framework of clectric locomotive, for Bruce Peebies & Co. 
' wo 20-км. dynamos, for J. Howden & Co., Glecgow., 
‘Iwo electric locomotives complete, for the Ritfontein Mines. 
Tramways overhead construction for Wednesvury-Darlaston extension, for 


the South Staffordshire Tramways Co, 


Insulating Varnishes. — The Sranparp VARNISH 
Wonxs, who will be exhibiting their insulating varnishes and com- 
pounds at the Electric Railway and Tramway Exhibition at 
Islington the week after next, notify tbat Mr. John C. Dolph, of 
New York, who is an expert in all matters relating to insulating 
materials and insulation, will be in attendance at their stand. The 
company, whose sole agents for Great Britain are Messrs. Pinchin, 
Johnson & Co., Ltd., of 23, Billiter Street, will be showing a line of 
solid insulating compounds for impregnating purposes, including О.В. 
transformer compound, which is claimed to stand hot mineral oil 
without deterioration, being specially designed for impregnating the 
coils of transformers operated in baths of mineral oil. 


Johannesburg.— The A.E.G. Electrical Co., which 
obtained considerable success at the recent Cape Town Exhibition 
with electrical machinery and appliances, have an interesting 
collection on view at the premises at the corner of Green and 
Marchall Streets. The firm obtained а gold medal for their general 
exhibit, a special gold medal for the best electrical exhibit and a 


special silver medal for flame arc lampe. 
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Book Notices.—Annual Calendar of McGill College and 
University, Montreal. We are accustomed to receive, from time to 
time, bulky volumes dealing with the American Universities, schools 
of engineering, &c., in far more lavish style than anything with 
which we are acquainted in this conntry; it is pleasing to find that 
our Canadian compatriots are no less admirably provided for. In 
this weighty production are detailed innumerable courses of 
instruction, in science, arta, law and medicine, including under 
science the various branches of engineering, chemistry, archi- 
tecture, &c. Excellent photographs of many of the laboratories, 
libraries, museums, lecture theatres, &c., are given, and demonstrate 
the fact that the University is admirably equipped in all depart- 
mente with modern apparatus. From the particulars given of the 
curricula, it is clear that no narrow or short-sighted view of the 
high purposes for which the college was founded is held by the 
governors, who recognise the value of learning in all its branches, 
and pursue an enlightened policy well worthy of imitation by our 
educational authorities at home. 

The Technolexicon. We are informed by tbe Technolexicon 
Committee of the Society of German that in the com- 
pilation of this universal technical dictionary (in English, German 
and French), which was commenced in 1901, abont 2,000 firms 
and individual collaborators at home and abroad are at present 
assisting. Up to now 2,700,000 word-cards have been collected, and 
to these will be added the hundreds of thousands of cards that will 
‘result from the working out of the original contributions not yet 
taken in hand, but of which most have already come in. The 
editor-in-chief will be pleased to give any further information 
desired; his address is Technolexicon, Dr. Hubert Jansen, Berlin 
(NW 7), Dorotheenstrasse 49.” | 

Denson's Facts for Advertisers. S. H. Benson, 1, Tudor Street, 
Е.О. 58. net. This is a useful and interesting collection of data 
“ов the subject of Press and outdoor publicity, useful to all 
interested or engaged in the profession or business of advertising.” 
It is an impossibility to review such a mass of matter as is here 
brought together, but a general study of its contents leads us to the 
belief that those in charge of publicity departments, which form a 
prominent feature in our modern commercial development, will 
find the book of considerable service. Lists of important centres, 
their populations and trades; a list of leading hotels; many maps 
of London, the provincial centres and foreign countries; full lists 
of newspapers, technical and professional publications; specimens 
of block-printing by different processes; and a wealth of general 
commercial information, are some of ite features, 

Handbook to Felixstowe. By L. Lingwood. Norwich: Jarrold 
and Sons. 1906. Alive to the modern necessity of advertisement, 
the U.D.O. of Felixstowe has stamped this handbook with ita 
official imprimatur, thus following the example of several of our 
more progressive seaside municipalities. The book, as an exhaus- 
tive guide to the town and district of Felixstowe, is worthy of high 
praise; besides particulars of the local institutions, clubs, postal 
arrangements, &o., abundant details of the attractions and diver- 
sions of Felixstowe are given, and all classes of holiday-makers are 
catered for—the cyclist, geologist, antiquarian, pedestrian, sports- 
man, &c. The book ia profusely illustrated, and is excellently 
printed, forming one of the best of its kind that we have seen. 

The Consumer's Handbook of the Law relating to Gas, Water 
and Electric Lighting.” By Lawrence Duckworth. London; 
Effingham Wilson. 1s. 6d. net. 

Nautical Technical Dictionary for the Navy—Englisb, French, 
German and Italian" By Edward v. Normann-Friedenfels and 
Julius Heins. Vol. IL, Part 1, A-K. Pola: Editor, Müteilungen 
aus dem Gebiete des Seewesens. 30 marks. 

“U.S. Commission of Fish and Fisheries—Commissioners · 
Report, 1903." Washington: U.8. Bureau of Fisheries, Depart- 
ment of Commerce and Labour. 

„Les Fours Electriques et leurs Applications Industrielles.“ Ву 
Jean Escard. Paris: Oh. Dunod. Fr, 18. 

"Atti della Associazione Elettrotecnica Italiana,” Vol. IX., 
March and April, 1905. Rome: 397 Corso Umberto I, 

"The Engineering Press Monthly Index Review,” Vol. VI., 
No. 1., April, 1905. Brussels: Association de la Presse Technique, 
Fr. 2.50. 

‘Programme of the International Section of Public Hygiene, 
and Hygiene and Sanitary Assistance in Transports, at tho 
Milan Exhibition of 1906." Milan: General Secretary of the 
Exhibiticn. | 

"Cash Accounts: Ап Explanation of Principles and а Guide to 
Practice" By L. Whittem Hawkins, London: Gee & Оо. 5s. net. 

"Betting Type by Telegraph.” By Donald Murray, M.A. 
(I. E. E. paper and discussion reprint.) 

"Instrumente zur Messung der Temperatur für Technische 
Zwecke.“ By Otto Bechstein. Hanover: Gebrüder Jünecke. 


M. 1.80. 


J. & P. Contracts,.—Mxssns. JOHNSON & PHILLIPS 
have secured orders amongst others for a 350-Kw. three-phase alter- 
nator, 96 r. p. m., for supplying power in large works in the Mid- 
lands, а 35-kw. combined set direet- current for power in а manu- 
factory in Ireland, also two 200-xw. three-phase alternatois, 120 


1 p. m., for a colliery. 


Imports of Foreign Telegraph Cables.— An upward 
tendency is noticeable in the importation of foreign telegraph cables 
and apparatus connected therewith. The value for May last is 
returned at £5,586, bringing up the total for the first five months 
of the year to £29,121, as compared with only £14,813 in the 


corresponding period of 1904. 
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Catalogues and Lists,.—Mxssns. T. HARDING CBURTON 
AND Co., Leeds. Two new motor lists. One details their direct 
current motors, which have recently been re-designed with a view 
fo increasing the output and bringing them thoroughly up to date. 
The other particuldrises their induction repulsion motors, which are 
specially adapted for direct coupling to lift machinery and cranes ; 
absence of sparking is claimed as their special featuré, while they 
aleo are said to run up to speed rapidly, and without any jerk. 
Both liste illustrate their respective motors, complete and in parts, 
and prices are set out in tabulated form. 

ELECTRIO AND ORDNANOE AcCESSOBRIES Co., Lrp. Illustrated 
leaflets relating to medical coils, air filter and deodoriser (Carter's 
patent) for superseding the ordinary table fan, Stellite radiators, 
motor-starting panels, and the Stellite electric fans already described 
in these columns. 

Messrs. ANDREW BhBowx & Oo., 110, Cannon Street, H. C. 
Illustrated circular giving particulars and testimonials regard - 
ing perforated metals and embossed plates, made by Messrs. 
Franz Meguin & Oo., Ltd., of Dillingen (Saar), Germany, for whom 
Messrs. Brown are sole agents in England, Wales and Ireland. The 
firm supplies every description of screening plates prepared to 
special designs or made into cylinders, also stair treads and link 
chains for cranes and hoists. | 

Мұвввв. НЕАТНМАН & Co, Parson's Green, S. W. New illustrated 
list of their well known epecial lines in extension ladders, telescopic 
scaffold towers, fire escapes, &c. 

Mess. A. J. Мант, LTD., Upper Street, N. Price list (June) 
of automobile electrical accessories and instruments, including 
ignition batteries and coils, charging batteries, measuring instru- 
ments, resistance coils, &c. 

Messrs. Dog M'Immzs, Lep., 45, Bothwell Street, Glasgow. 
Various illustrated pampblete describing respectively, the 
" Mathot" continuous explosion and pressure recorder for motors 
and gas and oil engines; the M'Innes Dobbie indicator and 
eontinuous-explosion recorder; separating and  wire-drawing 
calorimeter ; patent engine indicators; and the Cipollina continuous 
double diagram indicator. 

TRI Exscrricat Co, Lrp., Charing Cross Road, W.O. A 
number of new publications as follows :—Leaflet No. 152, showing 
and pricing various shapes and styles of electric lamp globes, iced, 
flinted, frosted, (&е.; pamphlet No. 158, giving many particulars 
with illustrations of their H. O. electric fans and ventilators; leaflet 
No. 159, drawing attention to their hour or time meters; No. 161, 
describing hand-drilling machines; No. 162, giving information 
with prices of new centrifugal blowers and extractors ; and No. 16D, 
very fully раш, with diagrams, &o., their double tariff meters 
and contact clogks. —  — 

Mrssas. Ernest F. Mor, Lrp., Camden Town. A full list 
(20 pp.) detailing their various types of fuse boxes, giving prices 
and illustrations in each case. | 


Liquidations.—McGvurgE Manvuracrurinc Co., Lp. 
June 30th is the last day for receiving proofs for intended dividend. 
Mr. F. W. Pixley, 58, Coleman Street, E. O., is liquidator. 

Ёвкнон Егвотвіс Ілаонтікс Boarps, Lro. Voluntary liquida- 
tion has been decided upon, with Mr. W. H. Pannell, 13-14, Basing- 
hall Street, E.C., as liquidator. 

Үовкѕенга= ELEOCTRIO Tramways CONSTRUCTION SyNDICATE. 
This company is winding up voluntarily, with Mr. W. H. Andrews 
as liquidator, 


Arc Lamp Lowering Gear.—The LONDON ELECTRIC 
FinM, of George Street, Croydon, have recently introduced what is 
claimed to be an exceedingly simple and efficient contact and sus- 
pension device, for use in connection with their self-sustaining 
. winch when fitted to arc lamp standards. The suspension gear con- 
sista of a socket into which is drawn a plonger fitted with two 
piston-ring contacts, a special device being provided for taking the 
weight off the rope when the lamp is drawn up into position. This 
arrangement is substantially built, and is perfectly weatherproof. 
The winch for hoisting aud lowering is self-sustaining in all 
positions, and must be wound down as well as up; it bas a low 
speed ratio, viz, 4 to 1. The apparatus ie, of course, applicable, 
with certain modifications, in many directions other than arc 
lighting installations. 


Change of Address. — The SUNDERLAND DISTRICT 
Егествіс Tramways, LTD, having vacated their temporary offices, 
all communications should in' future be addressed to the company, 
Power Station, Philadelphia, near Fence Houses, County Durbam. 


Cooper-Hewitt Mercury Vapour Lamp.—We learn 
that the Ввітізн WasTINGHOUSE ELECTRIC & MANUFACTURING 
Co., Lrp , are now prepared to supply all types of the well-known 
Cooper-Hewitt mercury vapour lamp for direct current. Oar 
readers are already fuliy informed as to the remarkable efficiency 
of this lamp, which is half а watt per c. P., and in addition the lamp 
possesses several important characteristics, not the least of which is ita 
va. ue for photographic purposes, and all processes of a similar nature. 


Opening for Electrical Appliances in Mexico.—The 
French Consul in Mexico in а recent report states that electricity 
is the greatest if not the only source of energy in the country. 
The engineers in Mexico are occupied in utilising the motive power 
of the torrents and rivers, which owing to the rapid fall of the 
country form very powerful cataracts. Mexico City and several of 
the other large towns are lighted by electricity, which is also ased 
as motive power fo" the tramways. The greater proportion of the 
material used (except ths cars, which are American) ia of German 
origio, and there ів a great opening for all kinds of electrical 
matorials, дупашоз, cables, transformers, lighting material, arc and 
incandescent lamps, tramway installations, telephones, &:. 


Trade Auneuncements.— THE Кнореѕз ELECTRICAL 
MaNvPFACTUBRING Co., Lad., state that on account of large increase of 
business, their representatives for Newcastle-on-Tyne and district, 
Mesers. Sleigh & Wood, formerly of 17, Eldon Square, Newcastle, 
are removing into more commodious offices, Milburn House, New- 
castle-on-Tyne, and all inquiries will be dealt with from that 
address. 

The address of the CALMON ASBESTOS AND RUBBER Works, LTD., 
is now 1, 2 and 3, Trinity Place, Tower Hill, B.O. 

THE Barren THomsox-Housron Oo., Lrp., have changed the 
address of their Glasgow office from 141, West George Btreet, to 


' 91, Wellington Street. 


The Охон Олвгв Co. Ілтр., notify that Messrs. James T. 
Donald & Co., Ltd., 35, McAlpine Street, Glasgow, are now their 
sole representatives for Scotland for electric cables and wires. 
Mesers. Donald will hold a considerable stock of cables. 

Мувввв. Bray, МАВЕНАМ & Reiss, Lro., have appointed Мг. 
Н. Маб, Canada Obambers, Brown Street, Manchester, as their 
sole representative for the counties of Lancashire, Yorkshire (with 
the exception of .the Cleveland district), Cheshire, Derbyshire and 
Nottinghamshire. 

Musens. Krurxa & Jacosy notify that on 30th inst. they will 
cease to act as managers of Siewens Electric Appliances, Ltd., and 
will carry on business under their own name at 61 and 62, Watling 
Street, B. O. They will continue to deal in all electric appliances 
hitherto sold, with the exception of fire alarms, which department 
has been transferred to the Woolwich works of Siemens Bros. and 
Oo., Ltd. Messrs. Krupka & Jacoby will act as sole agents for Dr. 
Albert Lessing, of Nuremberg, and as selling agente for electric 
lamps and electric light wires and cables made by Messrs. Biemens 
Bros., and also for some of the products of the Siemens-Schuckert 
Werke and Messrs. Siemens & Halske. Accounts owing to Siemens 
Blectric Appliances, Ltd., will be collected by Messrs Krupka and 
Jacoby. 


The Use of Electricity in Eypt.— The German 
Consul at Alexandria, in a recent report to his Government, states 
that the question has again been raised as to whether electricity 
could not be employed for motive power in Egypt. The irrigation 


works would constitute the most important demand. Irrigation is 


now carried on by means of small machines, which are spread 
over the whole of the district, and only irrigate comparatively 
small tracts. It would, therefore, be profitable to set up large 
power stations with modern plant. These could distribuce 
the electricity to motor-driven pumps erected by the land- 
owners at the places ne It has been recognised that this 
system would be much more advantageous than the present one. 
A French engineer attached to the Lands Department has 
arranged for the utilisation of electrical plant for the driving of 
pumps, which has formerly only been used during part of the 
year for ginning and pressing cotton, and the rest of the year has 
remained idle. A large German landowner has arranged with the 
firm of Втвменѕ-Вєноскевт for the utilisation of electric power on 
his estate near the Barrage. In Upper Egypt there is the greatest 
opportunity forthe use of electricity for motive power, owing to the 
situation of the Nile cataracts. With the exception of the tram- 
ways of Cairo and Alexandria, electricity is only used in Egyptian 
towns in a very unimportant degree for power supply. The use of 
electricity is limited, owing to the large cost of production, due to 
the high price of coal; petroleum is cheap, and the petroleum motor 
is therefore much more economical tban the electric motor. On the 
other hand, considerations of cleanliness bave led to the use of 
electricity. Nobody has as yet introduced electric lifts for use in 
the large lodging houses, where the rooms are very high 
owing to the heat, and the staircases consequently very tiring. 
The upper rooms are more desirable, owing to the purer 
air, but are discounted because of the lack of lifts. There 
is also a good opening for electric ventilators in Egypt. 
Competition has greatly reduced the price, and 30 cm. ventilators 
can now be obtained fot 65 francs, 40 cm. ventilators costing 85 
francs. The mistake is often made in supplying goods for the 
Egyptian market, of considering cheapness only, without care as 
to the article delivered. It is necessary that the goods should be 
well made and reliable without being extremely well finished. 
European manufacturers are strongly recommended to employ a 
capable agent in Egypt. 


Exports of British Electrical Machinery.—A new 
record was established in May last in the exportation of electrical 
machinery from this country, the returns just issued showing a total 
of £72,758, the largest sum which has been attained in any one 
month, and contrasting with £33,061 in April last, and £41,729 in 
May a year ago. During the tiret five months of the year the aggre- 
gate shipments attained a value of £274,483, as against £170,886 in 
the corresponding period of 1904. 


LIGHTING AND POWER NOTES. 


Alloa.—For some time past negotiations have been going 
on between the Т.С. and the Britieh Electric Plaut Co., with the 
object of the former obtaining more favourable terms for the town's 
electric supply, or, alteraatively, with a view to the company under- 
taking the distribution of energy; an amicable arrangement has 
not been come to, and the Council has resolved to discontinue the 
arc lamp: in the streeta aud revert to incandescent la ups. 
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Barnsley.— The report on the past year's working of the 
electricity undertaking shows а gross profit of £5,950, and a net 
surplas of £1,857. 


Continental Notes.— IrALY.—A company is being 
formed in Alessandria to establish a power station in the town. 
The water power of the Deferrari Oanal is to be utilised, and it is 
estimated that about 1,000 н.р. will be available. 

Greruany.—The erection of a municipal electricity works at 
Offenburg has just been decided upon. 

Coventry.—With a view to minimising complaints as 
to inferior light caused by worn-out lamps, the E.L. Committee 
proposes to undertake the maintenance and renewal of lamps at the 
following rate of charges:—25 lamps and ander, 2s. 6d. per 
quarter; over 25 and under 50, 4s. 6d.; over 50 and under 75, 
6s. 6d. ; over 75 and under 100, 8s. 6d. ; over 100, 8s. per 100. 


Dundee.—From Mr. Н. Richardson, Dundee, we have 
received the following in regard to the past year's working of the 
Corporation undertaking :—On the year's working there has been an 
increase on the output of units of over 250,000, yet the coal bill was 
£1,441 under the estimate for the year, and £505 less than it was 
last year although а quarter of a million more unite were generated. 
The generating account for this year is under the cost of the 
prevíous year; £2,671 bas been placed to the machinery repairs 


account, to wipe off а large part of the cost of the big repairs and. 


alterations which have taken place in the works. On the whole 
year's working there is a surplus of £469 to be carried to next year's 
revenue, after wiping off £4,171 of the cost of relaying mains and 
feeders and the alterations to the generating plant. Mr. Richardson 
ie to be congratulated upon having attained so creditable a result. 
The Gas and Finance Committees have resolved to 
recommend that the price of energy to ordinary consumers, 
other than for motive power, should be as follows :—For any amount 
up to 20 units per quarter, 6s. 8d. ; and for each unit above 20 unite, 
4d., and that all above 10,000 units per annum be supplied at 3d. 
per anit, with a discount of 5 per cent. for payment within 28 days. 
Public electric will be charged at the rate of £15 each per 
annum for the whole night, and £7 10s. for part of the night. The price 
of electrical energy for motive power will be from a maximum of 24d. 
per unit; and for heating, &c., at 2d. per unit (each consumer to 
use or pay for energy up to a minimum of 6s. 8d. per quarter) if 
taken through a separate meter, but if not taken through a separate 
meter, at the ordinary rate of 4d. per unit. The rate for the supply 
and distribution of energy for tramways was fixed at 14d. per unit. 


Glasgow.—The Corporation Electricity Committee has 
purchased a site in Stirling Road, on which it intends erecting a new 
sub-station. 

Goole.—The T.C. has decided to put down an electric 
power station, and has appointed Mr. Walter Emmott, of Halifax, 
as its consulting engineer for the scheme. 


Hereford.—A flat rate of 44d. per unit, for lighting has 
been adopted by the T.C., with a aiscount of 5 per cent. for prompt 
payment, This will do away with the maximum demand system. 


Hindley.—The B. of T. has extended the E.L. order 


until the end of the present year. 

II ford.— The Woodford U.D.O. has asked the T.C. 
under wbat terms and at what cost energy could be supplied to it in 
bulk. The electrical engineer bas been instructed to submit a 
report on the matter. 

Ince.— The U.D.C. has applied to the B. of T. for a 
further extension of time for carrying out the E.L. order. 


India.—CarcurTA.—Tbe number of units delivered to 
consumers by the Oa leut ta Electric Supply Corporation, during 
the four weeks ended May 26th, was 369,487, as compared with 
304,350 in the corresponding period of 1903. 

King's Lynn.—The revenue of the E.L. department 
for the past year amounted to £5,910, and the expenditure, includ- 
ing interest and sinking fund, to £5,543, showing a profit for the 
year of £367. 

Kirkcaldy.— The annual report of the burgh electrical 
engineer on the E.L. scheme, shows a net deficiency of £404, 
after paying interest and sinking fund charges on the year’s 
working ; to this must be added a debit balance last year of £43. 
It is proposed to lay before the committee a suggestion to have 
an electrical exhibition to advertise the undertaking. 


Leeds.—I.ast month witnessed the largest monthly 
increase in lamps and motors yet recorded by the Corporation, $.e., 
10,955, equivalent 8-c.P. lamps, and 254 н.р. of motors. A large 
number of additional lighting connections were also made. 


Liverpool,—At the meeting of the Liverpool Select Vestry 
on Tuesday last, the question of the provision of an electric gene- 
rating station was debated at some length. The L.G.B. has pro- 
visionally authorised the erection of such a station on the Brownlow 
Hill site, at a maximum cost of £10,000. The recommendation of 
the Buildings Committee to entrust the preparation of plans and 
specifications for the generating station to а firm of engineers was 


carried. 
London.—M «ivi. kpsoxk.—'The В.С. has passed accounts 


for payment in: respect to the electricity undertaking, amounting to 
£20,547. It has also been advised that Mr. Wright could not accep; 
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his appointment as consulting engineer to the Council. 
Mr. Wright has since abandoned his idea of becoming a director to 
the company ; he still remains a shareholder and acts as technical 
adviser to the company, which he may do without infringing the 
Act. The examination of the accounts of capital expenditure by 
the company for January and February last, show that there isa 
balance due to the company on account of the former month for 
£397, and £2,600 for the latter. The L.G.B. has informed the 
Council that a housing scheme is not necessary in respect of work- 
men’s dwellings acquired, or te be acquired, under the St. Maryle- 
bone E.L. Act, 1904. 

Brrmonpszy.—At the meeting of the B.C. on Tuesday evening, 
discussion was resamed on the annual financial statement in connec- 
tion with the E.L. undertaking. From the statement it appears 
that the total amount of loans obtained up to March 31st, 1905, is 
£98,030, of which £487 has been repaid. The total expenditure on 
capital account is £106,793, the balance overdrafts in anticipation 
of loans being £7,651. The revenue account shows the expenditure 
on the generation of electricity to bs £4,032; distribution, £4,497 ; 
public lamps, £1,230; management expenses and law charges, 
£1,135, the total being £7,711. The income is £12,016, leaving 
£4,271 to be carried to net revenue account, and £33 to be set aside 
for bad debts. Interest on mortgage debts, £2,801; instalmenta of 
principal, £363 ; and payment to reserve fund, £499, absorb £3,663 


но еса of а director of the Reason Manufacturing Оо. whilst 
g 


ot the balance, and £1,000 is added to the reserve fund. The 


general balance-sheet shows the gross liabilities to be £111,266, 
including overdrafts on capital and revenue account of £9,358. The 
electricity generated from March 31st, 1904, to March 31st, 1905, 
was 1,039,503 B. of T. units, 282,185 units being supplied to public 
lamps, and 649,914 to private consumers. It was urged that the 
£1,000 should be placed to dopreciation instead of reserve, but the 
town clerk stated that they had no power to establish guch & fund. 
It was also agreed to give the late borough electrical engineer & 
testimonial. 

The promoters of the Administrative County Bill have endea- 
voured to negotiate with the Council with a view to the withdrawal 
of its opposition, but have not succeeded in this. ' 

A deputation consisting of representatives of the L.0.0., the City 
Corporation, the Metropolitan B. Os. and various local authorities of 
districts outside the area, are to wait upon the President of the 
B. of T. in opposition to the Adminístrative County of London 
and District Power Bill and the Metropolitan Electric Supply 
(Various Powers) Bill. 

The B. of T. has notified the Oouncil that it has given approval 
to an additional system for the supply of energy by the London 
Electric Supply Corporation. A reply to the Board proteste 
against the granting of the approval. 

Br. PANCBAS.— The В.О. has decided to apply for space to the 
value of £100 at the Electrical Exhibition at Olympia. 

Crry.— Whilst newspaper work was in full swing last Sanday 
night, а failure of the electric light supply took place in Fleet Street 
and the neighbourhood. It was caused through a breakdown at the 
Bankside works of the City of London E. L. Oo., which, however, 
was not of a very serious nature. | 

HonmwsEy.—The Borough Council has just completed a year's 
work of laying mains and connections itself, and in comparison 
with work done by a contractor, it has resulted in a saving to the 


Council of 3s. 10d. per yard, the cost now being 7s. 10d., compared 


with 11s. 8d. | 
SHOREDITOH.—In view of the improved position of Ше E.L. 


department during the past year the Committee has decided to adopt 
a revised scale of charges for energy. The changes decided upon (sub- 
ject to the usual sanctíon) are as follows:—(1) Maximum demand 
system—present cbarge 5d. per unit consumed during the first two 
hours per day, and 2d. afterwards; new charge, 5d. per unit con- 
sumed during the first hour and а half each day, and 2d. per unit 
afterwards. To come into foroe Beptember quarter next. (2) Fiat 
rate— present charge, 5d. per unit; new charge, 4d. per unit; 
theatres and musio halle, 34d. per unit; any consumer 
using not less than 75,000 units per annum for lighting pur- 
poses, 3d. per unit. To come into force December quarter 
next. (3) Basement rate—present charge, 4d. ; new charge, 3id. ; 


'to come into force December quarter next. (4) Rate of charge for 


lighting to those who use more than 50,000 units per annum for 
power—present charge, 344. flat rate; new charge, 15s. per quarter 
per H.P. of maximum demand, and 2d. per unit for all electricity 
consumed; maximum charge, 2d. per unit. Under this eystem it 
will be necessary to fix a demand indicator at each consumer’s 
premises, and a rent for the same shall be charged equal to 2s, per 
quarter. To come into force September quarter next, Public 
lighting rate for street lampa—present charge, 23d. per unit; new 
charge, 21d. per unit, to come into force December quarter next. 


Manchester.—Several explosions caused by the fusing of 
an electric cable occurred one evening last week in Peter Street. 
Fragments of broken flags were hurled 20 ft. into the air, and a 
large volume of flame issued from a rent in the pavement. A Oor- 
poration workman, who was in an adjoining manhole, received a 


rather severe shock. | | 
Mansfield.— The T.C. announces that the price of energy 
has been reduced ito 7d. and 1d. per unit for lighting, and to 4a. 
and 1d. for power. 
Ormskirk.—The E.L. installation laid down at the 
Workhouse was formally inaugurated on June 15th. 


Southampton.—.An electrical exhibition ів to be held by 
the Corporation, and £100 has been voted to defray expenses. 
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South Africa.—BETHLEHEM.—lt is anticipated that a 


supply of electrical energy for lighting the town will be available 
at the end of the present month. 

VRYHEID.—The Local „ to grant a concession for 
the lighting of the town by el city, and invites proposals. 

KLEBKSDORP.—The E.L. scheme drawn up by Mr. Thos. Dagnall 
has been sent to the Lieut.-Governor for а val. 

- The BAND.—The Rand Central Electrie Co. during the past year 


had its plant fully loaded up, the load recorded being 2,460 xw. The 


number of Kw.-hours generated amounted to 10 million, as com- 
jp with 8 million in 1903. The profit, after allowing £16,670 
or depreciation, amounted to £31,780, enabling the debit balance in 
1903, resulting from the war, to be wiped out and a dividend of 
5 per cent. declared. A new 400-xw. turbo-generator is being 
installed. 

Вноривта.— According to a Cape. contemporary, a commission is 
engaged in studying various points in connection with long - dis- 
tance transmission of electrical energy from the Victoria Falls. 

Dupsan.—The T.C. has resolved‘ that furthur reductions in the 
price of energy be allowed to motive power users, viz., after 5,000 
units the price is to be 13d., and after 10,000 units, 1d. А 10 per 
cent. discount. is to be allowed on lighting коош paid within 
seven days. 


Southend-on-Ses.— The JT. C. has decided to give con- 
sumers of electricity the option of a flat. rate of 440. per unit. 


Rtirling.—In his annual report to the Town Council, Mr. 
A. O. Hanson, the burgh electrical- engineer, states that the number 
of units generated during the year ended May ‘15th, last was 
260,755, as compared with 228,790 for the previous year, and 2,514 
equivalent 8-0. 2. lamps were connected. The total maximum 
demand was 201 Kw., as against 176 xw. in the previous year. The 
average p ce obtained for private supply was 4'18d. per unit, as 
compared with 442d. in 1904. Interest and sinking fund charges 
amounted to £2,128; the revenue was £4,137, compared with 
£3,643 last year; and the expenditure amounted to £2 ‚261. A 
sum of £178 has had to be transferred from the capital to the revenue 
account, on the instructions of the Secretary for Scotland, being 
part of the cost of securing the prov. order, and a sum of £306 is 
required from the rates. 


аа —The Northern Counties Electricity Supply 


, having obtained the contract for the lighting of the town for 
т years, has decided to introduce the penny-in-the-slot system, 
in conjunction with offers of free wiring, and, to further enco 


development, a reduction of jd. per unit will, it is ес, Le 


made. Owing to the contract the company bas just secured aleo to 
A Thirsk Junction, N.E.R., by electricity, it has been decided to 


ое steam plant for the present oil engine set at its electricity 
wor 


Tredegar.—At a meeting of the U.D.C. on June 14th 
a letter was received from the Tredegar Iron and Coal Co. offering 
to supply energy in bulk, conveyed to a sub-station 14 miles from 
the generating station, at the following rates:—Up to 50,000 units, 
3d. per unit; 50,000 to 70,000 unite, 24d. per unit; 175,000. to 


100,000 unita, 9d. per unit. It was intimated that the charges 


would be lower if the energy was taken direct from the generating 


station. The terms are to be considered by a committee. 


Truro, — Mr. R. James, of the firm of Messrs. 
Medhurst & Lloyd, London, and Mr. J. A. Parves, of Exeter, have 
informed the T.O. that the water-power available would be of no 
service for an electricity works. The committee formed to con- 
sider an E.L. scheme has recommended that the Council should 


apply for a provisional order, whlch should be carried out by а 


— 


company. The matter is to be considered = the July meeting of 
the Council. 


Warrington.—A L.G.B. inquiry was held recently into 
the Corporation’s application for a loan of £4,150 for E.L. purposes, 


‚ There was no opposition. 


Welshpool,—At the meeting of the T.C. on June 15th 
the question of adopting an E.L. scheme was debated. It was 


. stated that a resident had offered turbines by the river at a low 


rent on a long lease, which would enable energy to be produced from 
water power at id. per unit, while the town refuse was sufficient to 
fight the provision of a destructor, which would give power for 

hting 1,500 8-0.р. lamps. It was decided to convene а special 
meeting to fully consider the matter. 


TRAMWAY AND RAILWAY NOTES. 


Continental Notes.—Avstria.—The municipal autho- 
rities of Agram are about to invite tenders for the construction and 
working of an electric tramway in the town. 

Spain.—A company has been formed in Brussels with the title 
La Société des Tramways Electriques de Murcie, and with а capital 
of £120,000 to acquire the horse tramways in the town of Murcia, 
and to convert the same into electric lines. 


Glasgow.—' The new extension of the Corporation 
Tramways from Pollockshawe East to Giffnock, a distance of about 
two miles, was formally opened on Saturday last. 


- 


Huddersfield.—4A representative of the Compensation 
and Guarantee Fand has met the Tramways Committee in regard 
to the large number of accidents which have occurred recently, and 
it has been decided that all drivers who lose control of their 
cars be dismissed, if it is afterwards. found that the brakes were 
in good working order. 


Leeds.—At a meeting of the Corporation Tramways 
Committee on Monday, it was reported that the system of electric 
tramcars between Leeds and Wakefield, via Rothwell, was proving 
so successful that a quicker service will shortly be needed. 


Light Railways.—The B. of T. has recently confirmed 
the following order made by the Light Railway Commiesioners :— 
North Wales Narrow Gauge Railways (Light Bailway) Order, 1905, 
authorising the working and maintenanoe of the Moel Try fan under- 
taking of the North Wales Narrow Gauge Railways Co. as a 
light railway, and other matters. 


Liverpool-Southport Electric Railway.—Just when 
the midday traffic on the Liverpool-Soutbport electric line was at 
its height on Monday last, an engine left the metals near Sand- 
hills. The trafficon the main line immediately came to a standstill. 
An electric express train from Southport, which was crowded, 
‘became blocked, and other trains engaged in this service bad also 
to stop. The Bouthport express remained stationary for some time. 
The obstruction was cleared away later in the day. It is note- 
worthy that notwithstanding accidents on this line and the line 
further north, passengers are loath to use the bridges that have been 
specially erected by the L. & X. Railway Co. af Formby and 
Freshfield, preferring to use the level crossing, although there was 
& great outcry that bridges should be built. 

Owing to the rainfall on the 17th inst. the insulators on the 


‘Merton. очае e, Bootle, section of the Liverpool, Orosby and South- 
n 


port electric line of the L. & Y. Railway, failed temporarily abont 
10.45,a.m. The result was a sbort circuit, a slight fire and a dis- 
location of traffic for about half an hour. Опе Southportto Liver | 
pool train was dispatched by steam vid Burscough Junction and 
Ormskirk, and preparations were made to send another by this 
alternative route, the passengers being diverted at Birkdale and 
sent back to Southport, bat so rapid was the work of repair that on 
reaching Southport the diverted passengers were asked to resume 
the direct route. 

An inquiry was held at Ormskirk on Friday last respecting the 


death of Jane Hayward from injuries received on October 20th last 
through atepping from an electric train on'the L. & Y. Railway 
while in motion. The jury returned a verdict of “Accidental 


deatb,” and recommended that the railway company should devise 
some method by which, in the interests of inexperienced travellers, 
they would have better control of the doors of the carriages. 


Londos.—THE New TonES.—It is reported in the daily 
Press that for the purpose of distinguishing the underground 
stations from one another on the new lines of the Underground 
Electric Railways, the colour system, first used on the New York 
Bubway, will be adopted. According to this, each station will have 
a coloured dado running from end to end of the platform, the 


colours being.so.chosen that no two stations are alike. 


MzeTROPOLITAN Ratuway.—The capabilities of the electric 
service of the Metropolitan Railway were demonstrated on the 


' occasion of the recent test match, when an enormous traffic of 


visitors going from Baker Street to Bt. John's Wood Road (for 


Lord's) had to be dealt with. A special service of electric trains 


was put.on between these two stations, and the facilities for 
handling, without shunting, conferred by the motor-coach system, 
were strongly in evidence. 

Orry.—The special committee of the Corporation to which the 


consideration of the question of widening Blackfriars Bridge was 


referred came to a decision in fevour of the proposal, leaving the 
details as to tho cost and method of widening and the conditions 
under which tramways should be admitted into the Ойу for 


further discussion. 


Manchester.—During. ü thunderstorm’ which passed over 
the Manchester. district on Monda , an electric tramcar going along - 
Oldham Road, Waterloo, near A fon, wás was struck by lightning and 


det on fire. The passengers alighted in some alarm, and buckets of 


water were brought from houses near and the flames extinguished. 
The car was unable to proceed on ite journey, and ANE to be taken 


| ‘back to the дерд} at Denton for repairs. 


Neweastle.— The annual statement of the Corporation 
Tramways Committee shows that the mileage for. the year was 
4,326,152, against 4,059,907 last. year; total receipts, £197,849, 


against £185, 027; expenses £127,018, against £121,557; profit 


- + 


"balance this year £70,830 against £68,469; amount applied to 


interest апа redemption £63,661, against £51 ,034, leaving £6,293 
net profit for appropriation compared with slightly over £3,000 
on the previous 12 months. 


Poole.—The purchase of the Poole er by the 
Poole and Branksome authorities, and of the Christchurch tramway 

wers by the Bournemouth Corporation, was completed on Thursday 
fast week by the payment of the sum of £117,850, the aggregate 
purchase money payable. At 12 o'clock the same night, the com- 
pany handed over possession of the undertaking. | 


Southport.—The annual report of Mr. T. J. Kendrew, 
tramways manager, Bhows a profit this year of £15, which reduces 
the tramways accumulated deficit to £1,508. The capital account 
stands at £118,500, requiring £3,866 for interest and £3,269 for 
sinking fund. The revenue per car-mile was 9:83d. 

(Continued on page 1024.) 
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THE CLYDE VALLEY ELECTRICAL POWER SCHEME. 


THE Clyde Valley Electrical Power Co., whose Yoker power 
station was opened on Wednesday, was incorporated in 1901 
as the result of local enterprise. The company has obtained 
powers over an area extending along the Clyde Valley from 
Craigendoran and Port Glasgow in the west, to Lanark and 
Shotts in the east; 
this area includes some 
750 square miles of 
important 
and 
dis- 


manufacturing 
coal-prodacing 
tricts in Scotland. 
Incidentally the 
company has taken 
over the provisional 
order which was 
granted to the Burgh 
of Olydebank in 1901, 
which enables the com- 


and lighting in that 


pose special plant has 
been installed. 


The City of Glasgow, and the Burghs of Govan, Partick, 


Port Glasgow, Paisley and Hamilton, although actually 


situated in the above area, are not included in the company’s 
schedule, unless any of them should elect to take a supply. 
Under its Act of Parliament the company was empowered 
to construct generating stations at Yoker and Motherwell, 


Fic. 2.— Vrgw or THE ENGINE Room; YOKER POWER STATION. | ‚ 
tubes, is installed in the latter, the usual by-pass flue being 
provided. 

The chimney, which is built on the Alphons Custodis 
system, is 225 -ft. high above the foundations, with 
internal diameters at the top and bottom of 11 and 14 ft. 
respectively. | 


5 and 15 miles, respectively, out of Glasgow, and in 
September, 1902, a contract was entered into with the 
British Westinghouse Electric and Manufacturing Co., Ltd., 
for the erection and equipment of these two stations and the 
various sub-stations that are dotted over the area. 

The Yoker generating station is situated on the banks of 


the Clyde, where an unfailing supply of water for condensing 
purposes is available; the Motherwell station is situated 
above the level of the River Clyde, and depends for ita water 
supply for condensing purposes, on electric pumps working 
against a head of 140 ft. 


Fig. 1.—WzzsTINGHOUSB-PaABsONS 2,000-xw. 3-PHASR TURBO-GENERATOB. 


The offices which occupy part of the south-end of the 
engine room, are placed adjacent to the switchboard galleries, 
accommodation being provided for the station superintendent, 
storekeepers and timekeepers. The offices are divided ‘off 
from the switch galleries by iron doors, and everything is of 
8 thoroughly fireproof construction, special attention having 
been paid to this im- 
portant matter. 

The boiler house, 
fig. 5, is 186 ft. long 
and 50 ft. wide; it 
contains at present 
four double drum, 
Babcock & Wilcox, 
water- tube boilers, each 
having a heating 
surface of 4,400 6. 
ft. and fitted with 
superheaters · capable 
of imparting 150? F. 
of superheat; Ње 
steam pressure being 
175 lb. persq. in. The 
boilers are connected 
to а main flne passing 
along the back, and a 
Green economiser in 
two sections of 482 


F 
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It is provided with a firebrick lining up to a height of 
85 ft. above the top of the foundations; the latter are some 
29 ft. in depth. 


It will be noted 

that the boiler house 
will eventually be 
double-ended, with 
a chimney and bank 
of economisers at 
either end. 
Each of the 
. boilers is fitted 
with a Roney 
mechanical stoker, 
adapted for burn- 
ing efficiently a 
cheap class of coal ; 
these are driven 
through special 
worm gearing by 
two 5-H.P. West- 
inghouse stan- 
dard engines, 
running at 400 
r.p.m., and situated in Ше 
house. 

The coaling arrangements of the 
power station are most complete. Coal 
‚ їв brought in wagons to the company's 
private siding, where it is dumped into 
the crusher pit, passing through а 
“crusher and screen, operated by а 
10-H.P. shunt-wound motor, running at 
650 r. p.m. It is there picked up by a 
bucket conveyor, illustrated in fig. 4, 
which was supplied by Messrs. Graham 
Morton & Co., and is carried to the 
storage bunkers over the boiler house. 
The conveyor, which is driven by a 
15-H.P. shunt-wound motor, is also used 
for carrying the ashes away from the 
boiler house. 

From the bunkers the coal is fed 
through shoots to the  stokers, 
being automatically weighed іп 
transit, and the number of cwts. 
passed, recorded on an indicator. 
To prevent the coal sticking in 
the shoots, a  motor-operated agi- 
tator is installed, which keeps it constantly on the 
move. 

The engine room is built in two floors, the upper one 


boiler 


FIG. 4.—CoaL:- CONVEYING PLANT, OVER THE:;BUNKERS.| 


containing the generating plant, and the lower, or basement 
floor, containing most of the auxiliary machinery. 

The main condensers, which are of the Mirrlees-Watson. 
vertical surface type, with 6,250 sq. ft. of cooling surface, 
are placed on the lower floor, their upper ends pro- 
jecting through the main floor a few feet. Each turbine 
exhausts directly into its own condenser, and each condenser 
is provided with a steam-driven two-stage dry-air pump, 
also situated in the basement, as shown in fig. 9. Ап 
alternative atmospheric exhaust is also provided. 

The circulating water for the condensers is drawn from 
the Clyde, from which it runs by gravity into a large circular 
well, 18 ft. in diameter, and with a depth of 9 ft. below 
water level. Two 30-in. pipes connect the well with the 
river, and the water for the condensers is drawn out through 
а 36-in. cast-iron pipe, by means of a steam-driven centri- 
fugal pump placed in the basement, This water is discharged 
through a 36-in. pipe into a tank, on the bank of the 
river. 

The condensed water is pumped into the hotwell, also in the 
basement, by a centrifugal pump driven by a 6-H.P. vertical- 
shaft shunt-wound motor, running at 625 r.p.m. The 
suctions of the two feed pumps, shown in fig. 3, draw 
from the hotwell, for feeding through the economisers to the 
boilers. The feed pumps are of Messrs. J. P. Hall and 
Sons’ tandem compound, double-acting type, each capable 
of delivering 9,600 gallons per hour, against the boiler 
pressure of 175 Ib. per sq. in. 

The make-up water is taken from the city mains, 
but а standby suction from the river is provided for 
use in case of 
emergency. 

The exciter seta 
are provided with a 
separate surface 
condenser of the 
Worthington Pump 
Co.’s make, with a 
cooling surface of 
600 sq. ft. 

In addition to 
the above auxiliary 
plant, there is in- 
stalled a feed-water 
heater supplied by 
Messrs. Joseph 
Wright & Co., 
having a heating 
surfaceof 700 sq. ft. 

The upper floor 
of the? engine room 
is 252'ft. long and 


Fig. 5.— View N THE BoiLEBR HOUSE. 


43 ft. 6 in. wide ; the switchboard galleries and offices being 
situated at one end. 
The generating plant at presentjinstalled, consists of two 
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Westinghouse-Parsons steam turbine sets, views of which 
are shown in бов, 1 and 2. Each set is rated at 2,000 


Fic. 6.— Мотов-авхквлтов PLANT FOR SUPPLYING ‘CLYDEBANK 
ABEA. 

KW., with an/overload capacity up to 3,000 кү. ; the speed 

being 1,500 r.p.m. The turbines are of the latest double- 


Fic. 7.— MoTOR-OPERATED HHEOSTATS FOR TuRBO-GENERATORS. 


flow pattern, steam entering at the centre and exhausting 


at both ends, and each contains some 20,000 blades. 

In construction the turbines resemble 
the larger units, described in connec- 
tion with the Lot’s Road power station, 
in our issue of June 9th. 

Each turbine is coupled to a West- 
inghouse 2,000 Kw., 11,000-volt, three- 
phase, 25-cycle generator of the rotating 
field type, also described and illustrated 
in the above article; energy at the above 
pressure is transmitted to the various 
sub-stations for three-phase distribation. 

The starting, stopping and speed 
variation of the generators are controlled 
from the switchboard by electrical means, 
energy for this purpose being taken 
from the exciters. 

The oiling of the turbines is carried 
out on a system similar to that adopted 
at the Lot’s Road station. A large tank 
in the basement of the engine room 
receives the oil overflowing from the 
bearings; it then passes through coolers, 
and is raised by a special oil pump to a 
tank in the roof of the boiler house, 
from which it falls some 50 ft. by 
gravity back to the bearings. Oil- 
pressure gauges are provided on the 
latter in order to indicate at a glance how 
the apparatus is working. 


. The engine room, as at present constructed, will accom- 
modate one more 2,000-xw. set, and a fourth unit of second gallery]! contains the | main bus-bars, in brick 


3,500 KW., which will eventually make the total capacity of 
the station 9,500 xw, 

Two exciter sets are provided, situated at the south end 

of the engine room ; they are each capable of furnishing the 
exciting current for both the main generating units at 
present installed. They consist of Westinghouse 11 in. x 
19 in. x 11 in. vertical compound engines, running at 
290 r. p. m., and coupled direct to 75-KW. 125-volt, com- 
pound-wound generators, and are shown in fig. 12. 
In J addition to their usual function, these exciters supply 
energy for operating the motors of the coal and ash con- 
veyor, crushers, agitators, economisers, pumps, travelling 
crane, &c., and also for the electrically-operated main and 
other switches. 

The engine room is spanned by a travelling crane, supplied 
by Messrs. G. and А. Musker & Co.; it is of 30 tons 
capacity, of the three-motor type, the latter being Westing- 
house series-wound motors of the following sizes and 
speeds :—Lifting, 25 H.P., 460 r. p.m. Longitudinal 
travel, 10 H.P., 650 r.p.m. Transverse travel, 4 H.P., 
935 r.p.m. 

The whole of the switchgear is contained in the three 


Ес. 8.—GENEBAL VIEW OF YOKER POWER STATION. 


galleries at the south end of the engine room. The ground 
floor and the first gallery are devoted to the oil switches 


Fic. 9.—AIR Pump AND CONDENSING PLANT IN BASEMENT. 


for controlling the generators and / outgoing feeders ; the 


1022 THE HLEOTRICAL REVIEW. го. 56. No. 1,489, Токи 28, 1905. 


‘compartments and the main controlling board, as well wood thoroughly soaked in carbolineum. The tower is 
as the resistances, &a. Following the latest practice, | capablejof cooling 220,000 gallons of water per hour,‘from 


the control board, which we illustrate in fig. 13, consists of 


| Fra. 10.— SECTION THROUGH Scotstoun BSup-STATION. 


a small desk directly facing the various instruments, such as 

ammeters, voltmeters, power factor indicators, relays, &c. 
All the main switches and smaller gear are electrically- 

operated from this desk by the exciter current as before 


mentioned, the gpeed of the turbo-generators and their Fic, 11.—Bus-Ban CUBICLES AND MOTOR-QENERATOR SWITCHGEAR. 


starting and stopping being also controlled from here. 

The Yoker and 
Motherwell power 
stations are of the 
game size and almost 
identical in  ar- 
rangement; the 
foregoing descrip- 
tion therefore ap- 
plies generally to 
both, with the 
following excep- 
tions :— 

The Motherwell 
station is not во 
favourably situated 
as that of Yoker, in 
regard to condens- 
ing water, being 
some distance 
above the level 
of the river, and 
hence a cooling 
tower of Messrs. 
Balcke & Co.'s 
make has been 


120? F. to 80? F. 
when the tempera- 
ture of the air is 
70? F. or less; and 
the amount evapo- 
rated under ordin. 
ary conditions of 
atmospheric tem- 
perature does not 
exceed 2j per cent, 
of the water circu- 
lated. 

The condensing 
plant also differs 
from that adopted 
at Voker, a baro- 
metric jet condenser 
being installed. 
This is capable of 
giving a vacuum 
of 27°5 in. when 
dealing continu- 
ously with 80,000 
lb. of exhaust 
steam рег hour, 


provided for cool- Fic 12.—Vrew or WESTINGHOUSE Exciter SETS. if supplied with 
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Fra. 13.— VrEgw or THE Comrror Волвр anD Enae Боом. 


348,000 gallons of 
cireulating water per hour at a tempera- 
ture of 80? F. 

In connection with the condenser, 
there are installed at Motherwell, two 
Alberger-Corliss two-stage dry vacuum 
pumps, one of which is capable of dealing 
satisfactorily with the air in the con- 
denser, when one turbine only is in 
operation. 

The steam and exhaust valves are of 
the Corliss type, and are desigaed so as 
to permit of а high speed in cases of 
emergency, without noise or jar. 

The distribution from  Yoker is 
effected by six feeders, all of which 
are protected where they enter the 
basement by Westinghouse lightning 
arresters. 

The cables for supplying power to any 
part of the district between Clydebank 
and Scotstoun, as well as to Temple, are 
practically finished ; they are all laid in 
duplicate, so as to ensure continuity in 
supply. 

As previously stated the Clyde Valley 
Electrical Power Co. is authorised to 
supply in theadjacent burgh of Clydebank, 


ing the circulating water. It is of the natural draught апа for this purpose special plant has been installed at the 
enclosed type, 73 ft. high, and is constructed entirely of Yoker station, consisting of two 150-Kw. motor-generator 


. 4 


Vol. 56. No. 1,439, Junm 23, 1905.) 


THE ELECTRICAL REVIEW. 


1023 


sæts, shown in fig. 6, each coupled 
to a small starting motor., Each set 
consists of an 11,000-volt three-phase 
motor coupled to a generator supplying 
‘three-phase current, at 50 periods and 
3,000 volts. Н | 
The motor-generators are situated 
in the first switch gallery of the. 
Yoker power station, and the switch- 
gear (fig. 11) controlling thé distribu- 
tion to the Clydebank area is placed on 
the top gallery. . PE I 
Both the high and low tension cables 
for the latter district were supplied and 
laid by the Henley's Telegraph Works 
Co., and the British Insulated and Helsby 
Cables, Ltd., have been , entrusted: with 
the extra  high-tension cable - work 
throughout the entire area. 
` The number of | 
gub-stations at 
present installed in 
the layout of the 
sdheme, is 10 for 
the Motherwell dis- 
trict and two for 
Yoker, the two 
districts being 
disconnected in the 
first instance. 
Fig. 10 is a sec- 
tion of the Scots- 
toun ub station, 
showing the ar- 
rangement of the 
Westinghouse 
transformers there 
installed, and of 
the remaining illus- 


trations, fig. 14, 
shows the gene- 
rating and sub- 
stations and con- 
necting cable 


routes; while figs. 
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DIAGRAM OF CABLE ROUTES, FIRST INSTALLATION. 
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Fia. 14. 


15 and l6 are res- 

pectively a cross- 

Section and plan of 

the Yoker Power 

Station, of which a 

| general view ів 

— ; given in fig. 8. 

The general ar- 
rangement of the 
entire plant was de- 
signed by Mesars. 
Strain &  Robert- 
son, consulting engi- 
ners, of Glasgow. 
Mr. H. A. Barnett, 
resident engineer to 
the Clyde Valley 
Co., has had the 
supervision of the 
erection and instal- 
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lation of both power 
stations and of 


the distribution 
system since the 
commencement of 
the work. 
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. TRAMWAY AND RAILWAY NOTES. 


(Concluded from page 1018.) 


Kirkealdy.—The resulta of the past year’s working 
show а net deficit of £1,575 after paying interest, sinking fund, 
and depreciation charges. A credit balance of £50 13s. 2d. was 
carried forward from last year. The traffio receipte increased 
from £9,935 to £11,753, an increase of 18 per cent. The total 
number of passengers carried showed an increase of 31 per cent. 
To meet the deficiency the electrical engineer has proposed a re- 
adjustment of fares. 


WalsalJ.—The Corporation has arrived at an important 
decision with regard to through commanication between that town 
and Willenhall. The lines belonging to the Corporation at present 
come to an end a few hundred yards from the lines of the British 
Electric Traction Co.; at an early date the lines will be joined 
9 and the cars will run through from one town to the 
other. | 


— 


TELEGRAPH AND TELEPHONE NOTES. 


An Unusual Incident of Cable Work.—Writing in 


the Scientific American, Major Edgar Russel] says that the sub- ` 
marine cable between Valdez, on Prince William Sound, Alaska, | 


and Bitka, Alaka, was suddenly interrupted on November 6th, 
1904. The cable had been laid about a month before by the cable- 
ship Burnside, operating under direction of officers of the United 
States Signal Corps, and had been in perfect working order up to 
the time of its interruption. "Tests from the Sitka office located the 
trouble about 10 miles out from Sitka. The cable-ship proceeded 
to Sitka to make repairs on January 24tb, 1905. While heaving in 
the cable toward the fault, the dynamometer began to show con- 
siderable strain. At first it was thought the cable was caught 
under a rock, and the ship was accordingly marcuvred to loosen it. 
Heaving in was slowly continued, when the carcass of a whale 
appeared, with a loop of the cable fastened around the lower jaw. 
The loop was twisted as well, thus securely holding the whale. The 
carcass was badly decayed, and the stench made the task of loosen- 
ing the cable from the jaw most trying. Doring ite struggles the huge 
animal had badly twisted and torn the cable in its vicinity, making 
several breaks in the conductor, thos interrupting communication. 
The steel armour wires, with the exception of three, were broken at 
the twist of the loop, and had the cable not possessed great tensile 
strength (20,000 1b.), it would undoubtedly have been broken. A 
splice was soon made, and communication between Valdez and 
Bitka restored. One theory as to this peculiar accident is that the 
whale, in feeding along the bottom, was swimming slowly with jaws 
open. The cable being suspended on irregularities of the bottom, 
it came across the whale’s open mouth, and the animal in its 
endeavour to disengage itself threw a loop inthe cable. The whale 
was about 50 ft. Jong. The depth at the place where it was found 
is 65 fathoms. One other case of interruption of a cable by a whale 
ison record. This occurred in the Red Sea many years ago, and 
was caused by a loop of the cable being caught around the whale's 
tail. | 


Australian Telephones. — Australian mail advices 
received in London on Monday, report that the Federal Postmaster- 
General bas decided to signalise his term of office by connecting 
, Melbourne and Sydney by telephone. The first estimate wss made 
between two and three years ago, and amounted to £60,000, but Mr. 
Sydney Smith (tbe Postmaster-General) says that this may be 
reduced. The Postmaster-General bas caused inquiries to be made 
as to whether the continual increase in the number of telephones 
permanently injures the telegraph revenue; he has found that 
though a decline in the telegraph appears when the telephone is 
first opened, the decline only lasts for a short time. 


Canadian Telephone Inquiry.— On May 26th Mr. 
Herbert Laws Webb was heard before the Bpecial Committee on 
Telephones. 

Mr. Lafleur, representing the Bell Oo., said that Mr. Webb bad 
be en brought from London at the expense of the Committee. The 
witness said that he was a consulting engineer of London, England, 
in addition to being a telephone expert, and bad studied not only 
the telephone systems of Great Britain, but also those of Continental 
Europe. 

In regard to Mr. Dagger's report on European telephone systems, 
Mr. Webb said that it contained many inaccuracies and was not up 
to date. There were only six municipal telephone systems in Great 
Britain, notwithstanding the efforts of the past few years. In regard 
to Glasgow, the cost of the exchange had been twice what had been 
anticipated. The result of the municipal telephone systems in 
Britain was to айа 10,000 telephones, at а cost of £500,000. In 
Glasgow there was no interchange between the municipal and 
National, and therefore the cost was more expensive than if there 
were but one system throughout. A great deal of tbe evidence 
given by Mr. Webb was to contradict statements made by previous 
witnesses. Reverting to the Glasgow system, he said that the 
municipal system was somewhat obsolete. If taken over it would 
bave to be reconstructed, and £350,000 would have to be wiped out 


because of obsolete plant. The reason why the National bad a 
larger business in Glasgow, despite the higher price, was because of 
the superior service given. ' 

The Canadian system was much superior to the European. 
There was not so much delay in using the long-distance telephone 
i Canada. 

Mr. Webb said tbat Government ownership was a blight on the 
telephone system in Britain. It prevented ite development. 

On the following day Mr. Webb detailed the rates charged for 
telephones in Continental countries. In Copenhagen, the business 
rate was $32.40, residence $27. The rate in Paris was $80 for either 
business or residence service, and the subscriber had to pay the cost 
of connection with the cable. The flat rate in Germany used to be 
$30, but a change bad been made recently. In the larger cities the 
rate was $45. On long-distance calle on the Continent there was a 
system of “ urgent calle,” which gave the applicant first position on 
the line. For this service the charge was triple that charged for 
the ordinary service. : | 

In reply to Bir William Mulock, Mr. Webb said he did not 
object to the municipal telephone in principle, but in the practical 
way, as evidenced by Glasgow and Tunbridge Wells. He did not 
think that public opinion in Great Britain was against municipal 
telephones, but the general public did not care one way or the 
other. Practical telephone men, however, objected owing to the 
many errors that had been made in municipal telephony. Не 
thought the failure of the Glasgow system was owing to that cor- 
poration putting in a very antiquated system, which had been 
abandoned by Philadelphia and St. Louis 10 years ago. 

Mr. Webb did not think there was a popular demand in London 
for Government control of telephones. It was merely a question of 
the Government, having a monopoly of the postal and telegraph 
business, wishing to add the telephone. 

According to the Montreal Gazette, the cross examination 
of Mr. H. L. Webb was concluded before the Telephone 
Committee on June Ist. He was questioned by Mr. Chrysler, 
К.О. The witness declared that in towns of similar size in 
England and America there was far greater use made of 
the telephone system in the latter than in the former 
country. 

Regarding the long-distance Government-owned lines in Great 
Britain, Mr. Webb declared that the service was very unsatisfactory. 
The Government proposed to nationalise all the telephone lines in 
England in 1911. 

In answer to Mr. Lafleur, K.O., Mr. Webb again explained the 
situation in Glasgow. Не flatly contradicted the statement of 
Councillor Willock regarding the predominance of municipal tele- 
phones. He said the latest figures in Glasgow showed—Maunicipal, 
12,364 ; National Co., 21,412. 

Replying to Mr. Lewis, M.P., Mr. Webb declared that the tele- 
phone systems of Europe were far behind those of the United 
States in point of efficiency. The fundamentel reason for this was 
Government monopoly in Europe generally. For instance, no one 
can go into the telephone business in England without the licence 
of the Postmaster-General, who charges 10 per cent. on the gross 
receipts. The result is with a limited licence there is no deve- 
lopment. 

Mr. Boyce, .M.P., asked the opinion of the witnes« as to the 
advisability of the Government of Canada acquiring the long-dis- 
tance telephone lines. 

Mr. Webb answered that the question was difficult to answer, 
because, as a rule, Government rates were not made with regard to 
commercial considerations. In his opinion there was very little 
relation between Government rates and the cost of furnishing the 
service. The general tendency of Government and municipal 
management was to resist improvement. Comparing Government 
ownership with private ownership, he declared that there was a 
lack of efficiency and economy in the former. A Government 
employé was not as efficient as а company employé. 

Mr. F. A. Pickernell, of Newton, Mass., assistant to the president 
of the American Telephone and Telegraph Co., the largest tele- 
phone company in the world, said that in 1900 this company 
abeorbed the American Bell Co., and now operated in the whole of 
the United States. Replying to Mr. Cssgrain, K.O., the witness 
testified that in a small town, say of 5,000 people, with a modern 
equipment, tbe installation would not cost more than $9 00 or $10.00 
for each lina. In а city like Montreal, where the multiplicity of 
wires was во great, the cost would be from $18.00 to $20.00 for each 
line. 

He declared that if the automatic system were a success the 
American Telegraph and Telephone Co. would be only too glad to 
adopt it. To secure the proper working of two separate systems 
there must be absolute uniformity and standardisation. 

Replying to Mr. Zimmerman, witness detailed the telephone 
conditions existing in the United Btates—notably in tbe West. 
He said the reason of tbe great development of telephoning in 
Ohio, Indiana and Illinois was thet manufacturing establishments 
started up in the expectation of selling instruments, plante, &o., to 
competing companies in cities. This did not turn out to be the 
case. The manufacturers, therefore, sent their agents among the 
farmers and sold telephone seta to them. To replace the telephone 
plant, which the farmers in the three States named had put in, 
would cost $50,000,090. 

Replying to Mr. Casgrain, witness said a well organised telephone 
company would require to keep 30 to 35 per cent. of new plant on 
hand all the time. The policy of the company was to encourage 
the connection of farmers’ phones with its switchboarde. 


French Cable Policy.—The Berlin Tageblatt recently 
published an article which, while dealing with French cable policy, 
seeks to sow disc:rd between France and England in regard to 
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alleged grievances as to the treatment of French telegrams by the 
British Government and the companies when handed for trans- 
mission over English cables, from the time of the Tonquin expedi- 
tion in 1885 down to more recent years, and also to the treatment 
tneted out to telegrams in general on the outbreak of the war in 
South Africa, About halfway through the long article the atten- 
tion of the reader is directed towards the efforts of the French 
Government to establish a system of national cables, and to the 
recent completion of the cable between Brest and Dakar. At pre- 
sent, the article proceeds to say, the French Government is making 
preparations for the laying of two new cables—one between 
Madagascar and the Ieland of Réunion, and the other between 
@aicon in Cochin China and Pontianak, the capital of Dutch 
Borneo. On the completion of the German-Dutch cable, which has 
already been laid between Guam, in the Marianne Islands, Yap, in 
the Caroline group of islands, and Menado, in Celebes, France will 
be able to extend her non-British cable connection with the 
Philippines as far as Celebes. A connection is here provided with 
tbe existing Dutch cable network in the Sanda Archipelago, and 
thus France will soon be able to communicate with Borneo by 
means of American and German and Dutch lines, the American- 
Pacific cable touching at Guam. On this basis it will be possible 
for France, on the laying of the Saigon-Pontianak cable, which is 
impending, to have with her large colonial kingdom in Asia, a new 
cable connection independent of British telegraph lines. A new French 
scheme relates to the establishment of a cable through the Indian 


Ocean, whereby Madagascar or Réunion would be directly or 


indirectly brought into communication with Cochin China. A land 
line across the Sahara ів aleo proposed so as to connect Algeria with 
the Soudan, together with a trans-African line from east to west 
through the Congo State and German East Africa, which would free 
France entirely from all the British cables. The Berlin news- 
peper concludes by stating tbat the French cable system is making 
progress, and that in 5 or 10 years it will bave wholly "shaken off 


the Britieh cable yoke.” 


Iceland. A correspondent of the Daily Teleyraph states 
that the Marconi Telegram Оо. intends to establish a station at 
Reykjavik at the end of this month for the reception of wireless 
messages dispatched from the northern coast of Scotland. Hitherto 
Iceland has been without telegraphic communication. The Great 
Northern Telegraph Co. has already made a contract with the 
Government to lay a cable, which will be ready next summer. 
Signor Marconi, it now appears, will enter into competition with 
the submarine cable, and, it is expected, will endeavour to influence 
the Althing, or Icelandic Parliament, in favour of his system. 


Japan and Korea.—The Eastern Telegraph Co. has 
announced that on and after July 1st the tariff per word for tele- 
ms from Great Britain to Japan and Kores, forwarded “vid 
astern,” will be reduced as follows:—Japan, 40. 10d.; Kores— 
Seoul, Fusan, and Chemulpo, 4s. 10d.; Korea—other stations, 58. 2d. 


London and Rome Telephones.— According to a cor- 
respondent of the Daily Mail, telephone messages were exchanged for 
the first time on Saturday last between the post offices of London 


and Rome. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, 


Trinidad-Demerara (No.1) .. T T ee Aug. 20, 1901 .. ee 
on tac ae hog oe өө 
. Lu artinique eo ee ee ee ео 
Се епре- nbeiro ee эө [EJ эе @e A 
Reisea-Issa (Yemen) Camaran .. .. Oct. 2, 1902 P» 
TANIA TAROT ENa ki ee ee J 
vostok-Nagasa m ee 
Closed (Pers Arthur - Ch tu e? oe ee 


Jamaica-Colon .. E ‘ 908 an. 5, 1905 
Dakar-Con&kry .. oe T А А .. May 11. 105 а 
e eo ee May 25, 1905 ee 


Paramaribo-Cayenne .. " 

LAXDLINES, 
Puerto-Barrios ee ee ee ee ee 
Kertch-Soutehoum ee ee ee ое 


Telephone Parchase.—At a conference in London of 
municipalities, it was resolved that as the agreement between the 
Post master-General and the National Telephone Oo. fails to provide 
for a cheap and efficient telephone service for the whole country, 
the conference, whilst expressing no opinion as to the principle of 
Btate control of the telephone system, desired to record its strong 


disapproval of the terms of the agreement. 


e. July 28, 1902 ., T 
e. Bept. 37,1904 .. ee 


Wireless Telegraphy.—The Gesellschaft fiir Drahtlose 
Telegraphie (The Wireless Telegraph Co.), of Berlin, for whom the 
A.E.G. Electrical Co., of South Africa, Ltd., act as agents here, have 
just received an order from the United States Government for the 
erection of a large wireless telegraph station in New Orleans, the 
23 stations already erected by them along the coast having, we are 
informed, proved perfectly satisfactory in working. The station 
for New Orleans will be ready for work at the end of June, and will 
extend over a distance of 373 miles. When it has worked satis- 
factorily for some time, it will be extended to Colon (a distance of 
about 1,245 miles). 

The Mexican Minister of War intends to establish a system of 
wireless telegraphy io the Qaintana Roo district. The preliminary 
Operations in coanection with the iastallation of several Marconi 
stations on the Gulf Coast have already been ccmmenced. 

The Financial News anys that in the list of cases to come before 
the Courts duriag the present sitting, is a dispute between Lloyd's 
dod the Marconi International Communications Co., Ltd. 


CONTRACTS OPEN AND CLOSED 


OPEN. 


Aston Manor.—June 28rd. Electrical equipment of 
trolley tramways for the Corporation. See Official Notices 
Jane 9th. | | 

Brighton.—July 3rd. Coal-handling equipment and a 
260-cell storage battery for th» Southwick power station, See two 
“ Official Notices to-day. 


Burton-upon-Trent.—July 7th. Overhead equipment 
of 1j miles of tramways. See “ Official Notices " to-day. 


Fulham.—July 12th. Extension of cables, feeders, &c. 
Bee ‘Official Notices” to-day. 

G.W. Railway.—June 28th. Pipe-work, pumps, feed- 
heaters, and other plant for Park Royal generating station. See 
“ Official Notices " Jane 9th. 

Hamilton.—July 15th. The Corporation invites offers 
for the construction aad working of electric tramways. See 
" Official Notices " to-day. 

Holland.—June 24th. The authorities of the Walcheren 


Steam Tramway at Flushing sre inviting tenders until the 24th 
inst. for the conversion of the Middelburg-Flushing-Dornburg line 


into an electrio tramway. 


Hornsey.—Jaly 3rd. Electric light installation at tbe 
Council's Crouch End School. See Official Notices to-day. 


Italy.—June 30th. The Prefectural authorities of 
Messina are inviting tenders until the 30th inet. for the concession 
for the electric lighting of the port of Messina during a period of 
nine years. 

Leigh.—July 1st. One water-tube boiler. See Official 
Notices” June 9th. | 

London.—July 11th. Two low-tension feeder switch- 
boards for L. C. C. tramways sub-stationr. See ‘Official Notices 
to-day. . 

L.C.C.—July 11th. Four sets of switchgear for tram- 
way sub-stations at Battersea, Clapham, Streatham and Wands- 
worth. Bee “ Official Notices " to-day. 

— Melbourne.—July 14th. Aro lamps, poles, brackets, 
&c., for street lighting for the Council. Bee “Offcial Notices ” 
May 12th. 

Metropolitan Asylums Board.— June 28th. Engineer- 
ing supplies and electrical accessories. See "Official Notices” 
June 16th. 

Newport (Mon.).—Jaly 8th. Piping, cooling tower, and 
condenser, for the Electricity Committee.—See “ Official Notices” 
to-day. | | 
Rotherham.—June 26th. Cable and meters for one year 
for the electric light department. Bee Official Notices June 16th. 


Shoreditch.—July 18th. Two 1,500-kw. steam turbo- 
generators, condeneers, pumps, piping, &c. See “ Official Notices” 
to-day. 
Spain.—July 3rd. The municipal authorities of Fregenal 
are inviting tenders until July 3rd for the concession for the electric 
lighting of the town during а period of ten years. Particulars may 
be obtained from, and tenders are to be sent to, El Secretario del 


Ayuntamiento de Fregenal. 

Spain.—July 5th. Themunicipal authorities of Mazarron 
are inviting tenders for the concession for the electric lighting of 
the town during а period of 30 years. Particulars may be obtained 
from, апа tenders are to be sent to, El Secretario del Ayuntamiento 
de Mazarron. 

Stepney.—June 28th. Meters, demand indicators, and 
arc lamp carbons for electricity supply department. See Official 
Notices” Jane 16th. , 


Weymouth and Melcombe Regis.—July.14th. Stores 
and coal for the electricity department. Bee two "Official Notices” 


to-day. 


" OLOSED. 


Bristol.—The Docks Committee has accepted the tender 
of Messrs. Btothert & Pitt for the supply of electric cranes for the 
Canon's Marsh sheds. 

Durban.—The T.C. on May 23rd accepted the tender of 
the British Westinghapye Co., at £259 153., fot high-tansion switch- 


gear, and resolved that an indent be forwarded to the B.I. & Н. 
Cables, Ltd., for 1 mile of 7/16 cable for arc lighting extensions. 
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Cardiff.—The Asylum Committee has received the fol- 
lowing tenders for the E.L. installation at the new asylum at 
Whitchurch :— | 

W. A. Baker & Co., Newport 


W. C. Booth & Co., Stalybridge 5% $$ га ee 10.254 
J. B. Saunders & Co., Cardiff. ui an Ws .. 9,716 
Price, Friend & Co., Cardiff  .. M EN РА 92 500 
Edward Armstrong, Cardiff  .. sis sis 65 „ 9,212 
Walaall Electrical Co., Ltd. m es vs S 9,130 
TT. Scott Anderson, Sheffield .. ae is x ee B,h60 
Воо Wales Installation Co., Pontypridd .. as .. 8,299 


Buchanan & Co., Bristol ss vs ae is ee 8,200 
Clements, Booker & Co., Westminster 55 Е ee 8178 
Н. A. Jackson, Blackburn ex sa "ET А 

А. G. Arnold & Co., Newport .. a >з ss .. 8,030 
G. H. Hadon & Sons, Trowbridge .. .. a ee 1,930 
M. Sharp, Devonport  .. s “% s E 

Clay Bros. & Co., Cardiff.. ys ex ex .. 7,050 


I. oe & Warren, Rettering 74 ee °з ee ee 7,2 
D. Firth & Co.. Manchester  .. 2 m s% ee 7,198 
Troup, Curtis & Co., Avonmouth Dock $s 9 4,584 


The Committee will only consider tenders of £8,000 and down- 
wards. ; | 


| ` 
France,—The French Post and Telegraph authorities in 
Paris have just given out contracts as follows :—La Société Indus- 
trielle des Telephones, Paris, 25,000 metres of telephone cable (27 
pairs of conductors); Messrs. Aborlard & Oo., Paris, 25,000 metres 
ditto; and M. Grammont, of Pont de Oheruy, 15,000 metres ditto. 


Glasgow.—The Tramways Committee has accepted the 
following offers :— 


Gear апа Pinion Wheel—The Reid Gear Co. 

Copper Bonds— United States Steel Products Export Co. 

Life Guards for New Cars—-Hudson & Bowring, Ltd. 

Radial Drilling Machine—Dempster, Moore & Co., Ltd. ' - 

Overhead Telephone Lines—The Corporation Telephone Depariment. 

The offer by Mr. James Hatcheson for the electric lighting of 
Parkhead District Library, amounting to £290, has been accepted. 


Hammersmith.—The В. of С. has accepted the tender 
of Messrs. Fryer for the wiring of the buildings for the E.L. at 
£4,580, and for electrical machinery at £1,061. A full list of the 
tenders appeared in the ELECTRICAL Review for June 9th. 


Hastings.—The T.C. on Friday accepted the tender of 
the Electric Construction Co., for the supply of four 40-K w. trans- 
formers, at £69 each. 

Johannesburg.—Mesers. Dick, Kerr & Oo., Ltd., have 
recently received a contract from the Corporation for 30 miles of 
overhead tramways equipment. 

Radceliffe.—The U.D.C. has accepted the tender of 
Messrs. Mather & Platt, Ltd., for a 250-xw. steam dynamo set (the 


engine to be of the two-crank compound type by Messrs. Browett, 
Lindley & Co., Ltd.), at £1,369. 


St. Pancras.—The B.C. has received the following 
tenders in connection with the electricity undertaking :— 


ANNUAL SUPPLY ОР CARBONS, 


Campagnie Francaise 22 m ve su oe 4385 5 8 
G. Braulik А 252 si са es EM 46318 2 
Siemens Bros. & Co.. Ltd. ee oe ee ee 466 0 11 
De Grelle, Houdret & Co... è ít - ne 471 19 1 
Sloan Electrical Co., Ltd. . (accepted) 476 19 0 
Mayer & Co. .. vs zu aie és i 5E 464 5 5 
p. cNaughton (Henricn carbons) .. y ah 494 17 4 
rush Electrical Engineering Co., Ltd. s e 5000 9 6 
Crompton « Co., Ltd. - oe ee - ES 492 18 8 
General Electric Co., Ltd. oe oe s 510 15 2 
Jobnson « Phillips, : es gs T T 505 5 4 
Electrical Co., Ltd. is МА ie as ie 644 0 8 
British Thomson-Houston Co., Ltd... bs es 544 17 O 
Veritys, Ltd. 9 5 ais et ae ‘<a es 548 11 7 
International Electric Co. m n a» 805 5855 14 5 
Henckel & Jordan. T б ae А 709 16 1 
Ramney & Rumney ee 1.629 13 9 
CABLES. 
Western Electric Co., J. td. z .. (accepted) £1,266 14 8 
British Insulated nnd Helsby Cnbles, Ltd... .. 1,293 17 8 
Siemens Bros. & Co., Ltd. TE Ms zx 1,318 13 6 
Callender's Cable and Construction Co., Ltd. 1,332 18 0 
W. F. Dennis & Со: К 1,843 14 0 
1,361 8 0 


Henley's Telegraph Works Co., Ltd, . ; 
Electrical Co., Ltd. ee аж „„ „ „1860 3 13 

The tender of Facer & Co., Ltd., for the supply of coal for 12 

months was accepted at prices ranging from 10s. 6d. to 19e. 11d. 

per ton delivered at the generating station. There were 21 tenders. 


Sunderland.— The T.C. has accepted the tender of 
Messrs. R. Farrow & Co. for the supply, during the ensuing year, 
of asbestos goods to the Electricity Works. | 


Bayliss Grip Fittings.— We have received, too late for 
insertion in our *' Correspondence " columns, a letter from Messrs. 
Hooper & Ryland, solicitors, to the following effect :—'' The letter 
and advertisement from Messrs. Glynne, Jones & Co., inserted in 
the electrical journals by a competitive concern re the Bayliss Grip 
Fittings, may have created an erroneous idea among the trade that 
our clients are not now able to supply the Bayliss grip fittings. As 
. representing the interests of our clients, we wish to remove this 
impression by stating that the manufacture and supply of the 
Bayliss grip fittings is in no way affected, and our clients will con- 
tinue to supply eame as: before, with the exception of describing 
them as Patent.“ 


FORTHOOMING EVENTS. 


Monday, June 26th.—Junior Institution of Engineers. 
Summer Meeting opens in London. 
to-day. 

Tuesday, June 27th.—Annual Convention of the Municipal Electrical Associa- 
tion opens at Edinburgh. The meetings ccntinue until the 
following Saturday :— Wednesday at Glasgow, Thursday and Friday 
at Edinburgh, and Saturday at Aberdeen. A detailed programme 
of the papers and visits appeared on p. 947 of our June 9th issue. 

Annual Dinner of the Electrical Contractors’ Association (Ino.). King's 
Hall, Holborn Restaurant. Reception a$6 o'clock, Dinner at 6.3). 
Thursday, June 29th.—9 to 11.80 p.m. Institution of Electrical Engineers’ 
Conversazione at Natural History Museum, Cromwell Road, S. W. 
At 2.80 p.m. Civil and Mechanical Engineers' Society. Visit to Lot's 
Road Power Station. 
At 8 30 p.m. University College, London, Union Society. Foundation 
Oration by Dr. A. B. W. Kennedy on The Academic Side of 
Technical Training." 

Monday, July 8rd to 14th inclusive.—' Third International Electric Tramway 
and Railway Exhibition at the Agricultural Hall, Islington, N. 

Tuesday, July 4th to Oth inclusive.—Municipal Tramways Association, Fourth 
Annual Conference at the Agricultural Hall, Islington, N. 


+ 


“ Ooming-of-Age ', 
Bee our Notes pages 


== 
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Тина following orders are issued for next week :— 


Thursday, June 29th.—Recruits and non-eflicients for Plymouth Camp parade 
at Paddington Station, G. W. R., at 10.20 a. m. 
Saturday, July 15t,— Efficients for Plymouth Camp parade at Paddington Sta- 
tion, G. W. R., at 10 20 a.m, 
W. Bunn, Captain, R. E. 
For O. O. H. E. R. E. (V.) 


~ 


PARLIAMENTARY. 


The Telephone Agreement, 
Wednesday, June 214. 


Mz D. M. Stevenson, deputy-Chairman of the Committee in 
charge of the Glasgow telephone service, was called. He said that 
he bad been on the Committee since its formation in 1893. Ata 
meeting of the Corporations of Glasgow, Brighton, Hul), Portsmouth, 
Bwansea and Guernsey, beld last year, resolutions were passed in 
favour of the municipalities giving a ''district" service of tele- 
phones, while the Government worked the trunk lines. The Glasgow 
Corporation obtained its licence on March let, 1900, the licence 
being for an area of 143 sq. miles, with a population of about one 
million persons. The licence then granted extended until the end 
of 1913. Witness said that at the time the licence was granted, 
Mr. Hanbury appeared, by his speeches, to favour a municipal, as 
against a national, system of telephones. Во late as February 24th, 
1903, the Postmaster-General offered a licence to Southport, which 
was to terminate in 1927, but the licence was not accepted. The 
Swansea licence was given on the terms of intercommunication 
with the National Telephone Co. The present agreement, he wished 
to point out, proposed to take over the National Telephone Co.'s 
undertaking without providing for intercommunication with the 
existing municipal services. © 

Tbe CHAIRMAN, to witness: You аге here to urge that your licence 
should be extended after 1913 ? 

Witness: Not only that, we urge that licences to municipalities 
should be granted wherever they are asked for, 

Witness farther said that if the agreement were carried, and the 
Postmaster-Genera] granted a licence to а municipality in any town 
for 25 years he would be obliged also to extend tbe National 
Telephone Co.’s licence. The new policy of the Postmaster- 
General had been a great surprise to them, because they thought 
there would be no difficulty in municipalities obtainirg licences 
and working in conjunction with the Post Office. In the expecta- 
tion and hope of getting their licence extended, the Glasgow 
Corporation had taken houses, the leases of which would not 
terminate until 1927. In order to inaugurate the system, the 
Corporation borrowed at first £120,000, but now they had £850,000 
embarked in the undertaking. Their charge for an unlimited 
service was £5 5s., as against £10, the charge made by the National 
Telephone Co. They bad a second charge of £3 10s. per annum, 
and 1d. per call, and further they had the party line system, and 
charged £4 4s. for each two subscribers. When they commenced 
their service in 1901 they bad 1,450 instruments, On March 31st, 
1903, they had 9,122 stations at work, and on March S1st, 1904, 
they had 12,362 stations at work. The revenue for 1904 was 
49,639, and in that year, after paying for maintenance out of 
revenue, and providing also for interest and sinking fund, &c., they 
found that they had a balance of £3,650. The total number of 
exchange stations in Glasgow at the present time was 24,800, as 
against 6,590, the number five years ago. 

The CHaiBMaN: Have not the National Telephone Co. doubled 
the number of their stations in Glasgow in the last five years? 

WiTNESS: Yes, they have. 

The CHAIBMAN: Then what is the cause of this large increase? 

WITNESS: It is due to the competition of the Corporation. The 
increase is out of all proportion to that in the non-competitive 
areas, 

The CHAIRMAN: You contend that the municipal competition hag 
improved the service wherever it exists? 
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Wrrnesa: Undoubtedly; there cannot be the slightest doubt 


about it. 

The CHAT AN: Do you contend that tbe municipal experience 
gained shows that it is not desirable that local telephone services 
should be conducted as a national monopoly ? 

WITNESS: Yer, it is not desirable; quite the reverse. 

The Witness then read a letter sent by the Postmaster-General 
to the Glasgow Corporation, dated March 28'h last, in which it was 
siggested that the Corporation and the company should try to unify 
the system at Glasgow in view of the purchase by the Government, 
во that the duplication of plant, and the consequent waste of money, 
should be avoided. The Corporation had not taken any action in 
regard to the letter, but they complained that the Postmaster- 
General "rather" threatened them. A good many people in 
Glasgow took a £5 5з. unlimited service, so that they might get a 
wider range than they used to get under the £10 unlimited service 
ofthe company. He believed that the policy of the Post Office, 
having a monopcly all over the country, would greatly retard the 
development of the telephone service. If the Post Office did get 
control, it would mean that that department would have the running 
of a million and а half of telephones, and he thought thut as that 
would involve an enormous staff, it would be an unreasonably large 
undertaking for one authority. 

Replying to Mr. Ногмв, Witness said that he was quite satisfied 
that a municipal telephone service could be run at a profit. He 
thought that if the proposed policy were adopted and the Post Office 
got control of the telephones, it would mean that the profits would 
go rather to the relief of the Budget than to the development of 
local telephone services, which would be the case if the municipalities 
controlled the local servi-es and left the trunk lines only to the 
Post Offi зе. ” | 

The Committee adjourned. 


Administrative County of London and District 
Electric Power Bill. 


Some 50 petitions bave been deposited in the Private Bill Office of 
the House of Commons against the above Bill. They include the 
London County Council, a large qpumber of Borough Councils and 
other municipal authorities, the gas companies of London and the 
following electric lighting and tramways companies :— Kensington 
and Knightsbridge Electric iLighting Oo., Notting Hill Electric 
Light Co., City of London Electric Light Co, London Electric 
Supply Corporation, Westminster Electric Supply Corporation, 
Chelsea Electricity Supply, St. James’ and Pall Mall Electric Light 
Co, Richmond Electric Light and Power Co., Central Electric 
Supply Co., County of London Electric Supply Co., Charing Cross, 


West End and City Electricity Bupply Co., South Metropolitan - 


Electric Tramways aud Lighting Co., Empire Electric Light aud 
Power Co., London United Tramways, Great Northern, Piccadilly 
and Brompton, Baker Street and Waterloo, and Charing Cross, 
Euston and Hampstead Railway Cos., and Metropolitan Electric 
Bupply Co. 


North Metropolitan E'ectrie Power Supply.—The London County 
Council, the Wood Green U.D.C., Charing Cross, West End and 
City Electricity Supply Co., and the Walthamstow U.D.C. are 
petitioning against this Bill. 


NOTES. 


The Diversity Factor.—Elsewhere in this issue will be 
found an interesting article by Mr. A. M. Taylor, whose tireless 
efforts to solve the exceedingly puzzling problems with which the 
question of tarification is surrounded are worthy of all praise. We 
cordially sympathise with his endeavour to secure just treatment 
for all classes of consumer alike; Mr. Arthur Wright’s system fairly 
attaired this object in the days when the lighting road was almost 
the whole load, but the conditions have been radically changed by 
tho development of the supply for motive power. 


A New Italian Single-Phase Railway.—We learn 
tbat the French Westinghouse Co. have recently secured the 
coutract for the installation of the Westingbouse single-phase rail- 
way system on the Bergamo, Valle Brembava Railway, Italy. 
Thies is the second single-phase railway contract secured by the 
French Westinghouse Cc. in that country, the first being the Rome- 
Civita-Castellapa Railway. Complete details are not yet to band, 
but we are able to give the following particulars:—The length of 
the line is 30 kilometres, and it will be served by five 30-ton loco- 
motives each equipped with four 75-н.Р. Westinghouse single-phase 
motors, multiple unit control, and pneumatically-operated bow 
trolleys. The gauge of the track will be 1:44 m. The power 
station is to be situated about 1 km. out of Valle Brembana, and 
will be equipped with three single-phase 500-K w. Westingbc use 
alternators, running at a speed cf 500 rp.m. There are to be no 
transforming eub-stations, and the line will be fed at 6,000 volts 
direct from the power house. 


Municipal Tramways Association.—The fourth annual 
conference of this Association is to be held at the Royal Agricul- 
tural Hall London, during the run of the Electric Tramways and 
Railway Exbibition. The meetings open on Tuesday morning, 
July 4th, with a reception by the L. O. O. Highways Committee, айа 


at 11 am. the president, Mr. A. Baker, general manager, Birming- 

ham Corporation Tramways, will deliver his address. The following 

is a list of the arrangements made: 

` | Tuesday, July 4th. s 

Paper on “Charges for Supply from Combined Lighting and Trac- 

2: Stations," by Mr. J. H. Rider (chief electrical engineer, 
.C.C.). 
Luncheon at 1 p.m., Conference resumes at 2.80. Smoking Concert 


at 8 p.m. 
Wednesday, July 5th. 

At 10 a.m., Business Meeting. 

At 11 a m., Paper by Mr. H. L. Blain, manager, West Ham Corpora- 
tion Tramways, on Rules and Regulations for Tramway 
Employé.” 

Paper by Mr. W. A. Luntley, manager, Wolverhampton Corporation 
Tramways, on Motor-Omnibuses v. Electric Tramcars.” 

At 8 p.m., Reception and Conversazione, 


Thursday, July GA. 
Excursion to Reading and Henley. 
Mr. J. M. McBirpy, 55, Piccadilly, Manchester, is secretary of 
the Association. 


Durban Electricity Department.—A brief reference to 
the annual banquet of this department has already appeared in our 
columns. Our Durban correspondent's account has since come to 
hand. He says:—The third annual banquet of the borough elec- 
trical engineer's department took place on Friday, May 19th, in the 
Masonic Hall, at which 61 sat down, including the Mayor, Deputy- 
Mayor, Chairman of Electric Light Committee, tramway manager, 
and others. After the toast The King," the Mayor gave the toast 
of “The Department,” and referred to the rapid advance made 
in the past few years. Looking ahead, his worship thoucht the 
overflow from the Camperdown reservoir, some 50 miles off, might 
be used as a subsidiary power for supplying energy in the borough. 


Referring to the popularity of the use of electricity, he said that 


out of 6,000 buildings in the town, over 3,500 were taking current 
either for lighting or motor purposes, and he was pleased to say 
Durban was the best lighted town in South Africa. The Council 
aimed at making the electric light the poor man's light as well, and 
had under consideration the adoption of slot meters, They had to 
congratulate themselves on the wonderfully cheap rate at which 
current was supplied to the tramways—14d. per unit. There 
was д total output for all purposes of over 5 million units per year. 
The borough electrical engineer, in reeponding, attribsted the 
success of the department to the fact that all the members worked 
with one common aim, and he thanked the Mayor for his kindly 
references. Mr. Taylor, assistant electrical engineer, proposed the 
‘Chairman of the Electric Light Committee,” to which Mr. 
Champion replied, and in the course of his remarks, he mentioned 
that the profits of tbe Department for the past year amounted to 
£11,000, and that 300 additional street lamps had been added, and 
but few of the old paraffin Jamps were left. The price for current 
was the cheapest in South Africa, and with the new scale of dis- 
counts it averaged but 7d. per unit. Mr. Poole gave Our Guests,” 
to which the Depu:y-Mayor replied. Subsequently а smoking 
concert followed, the various items being rendered by members of 
the staff. The Committee for the arrangements were Mr. F. Poole, 
re gec., and Messre. Woods, Smith, Hawkesworth, Busch and 
Taylor. 


A Hooligan in the West End.—On Sunday last, near 
midnight, the laudable restraint which has hitherto characterised . 
the controversy between the motor-'bus and the electric tramcar tem- 
porarily broke down, and an unseemly /racas took place between 
representatives of the rival factions in Shepherd's Bush Road. The 
acccunts of the occurrence which have come to hand differ in 
material respects. Acoording to one narrative, the omnibus, on its 
way to Oxford Circus, was struck in the middle by the tramcar, 
and suffered considerable damage, while 10 persons were injured ; 
another statement is to the effect that on turning a ccraer the 
omnibus collided violently with the tramcar, the centre of which 
was smashed, while + ll the windows of the bus were broken, and 
13 passengers were injured. 

It had been patent for some time that serious trouble was brew- 
ing between the mobus and the tramcar, and much ill-feeling had 
been manifested on both sides; it is greatly to be regretted, how- 
ever, that they should have come to blows. We fear that the 
mobus, the Stormy Petrol” of the highway, is to blame for the 
commencement of hostilities, this view being supported by the 
Standard, while the other verson is that of the Daily Mail ; and it 
is to be hoped trat for the security of tbe tramcar, which is com- 
pelled by the lines laid down for its guidance to travel in the ways 
of rectitude and discipline, its unprincipled asssilant may for 
the future be put under proper control. 


Municipal Trading in Fittings.—The Times says 
that а remarkable boycott has been organised by a section of the 
Birmingham gasfitters as a protest against corporation trading. 
For 20 years tbe gas department has supplied the fittings, and it is 
alleged that they undersell private traders. This is denied by Sir 
Hallewell Rogers, chairman of the Gas Committee, who further 
says that the department was taken over when the gas undertaking 
was acquired. The gasfitters, however, declare tbat the operations 
of the department bave been so largely extended that private trade 
in gas fittings has been practically ruined, and a compact has been 
entered into to boycott tradesmen who obtain fittings from the 
Corporation. Іа а: circular, the chief organiser of the movement 
claims that be and his friends have beeh able to boycott 29 
tradesmen. 


| | 


1098. THE ELECTRICAL REVIEW. 


[Vol 56. No. 1,439, Jumm 23, 1905. 


-- Appointments Vacant.— Assistant electric and signal- 
ling engineer for the South Indian Railway Co.; electrical engineer 
for Handsworth U.D.O. (£350) ; electrical engineering draughtsmen 
for the Metropolitan Asylums Board (£125). 


Bust of Faraday.—On Wednesday next, at the Borough 


Polytechnic Institute, Prof. 8. P. Thompson, F. R. B., will unveil the 
marble busts of Joseph Lancaster and Michael Faraday. 


Northampton Institute Eagineering Courses.—At 
the entranoe examination for the day courses in engineering to be 
held next Beptember, the governing body of the Institute has 
decided to offer three scholarships for open competition. These 
scholarships will give exemption from fees, amounting to #52 
during the whole of the four years' course in mechanical or elec- 
trical engineering. | 


Electrical Treatment of Phosphatic Minerals.—A 
couple of American patents have been taken out by F. J. Machalske, 
of Brooklyn, for a process of obtaining compounds of phosphorus 
and nitrogen by the electrical smelting of phosphates. According 
to the first patent, the phosphate mineral is heated with the chloride 
of an alkali metal (e g., sodium) and excess of carbon to a high 
temperature in an electric farnace in presence of nitrogen. A 
chloride of phosphorus is thus formed, together with thé cyanamides 
of calcium and the alkali metal. On treatment with water, the 
cyanamides decompose, yielding ammonia and metallic carbonates. 
According to the second patent, only a portion of the cyanamide 
mixture is treated with water, so as to obtain sodium carbonate. 
The latter is then mixed with the reet of the cyanamide, and the 
whole is fused, thus giving а mixture of phosphorus chloride and 
so dium cyanide. : 


Institution and Lecture Notes.— ELECTRICAL STAN- 
DARDING, Testing anD TRA N Institurion.—Prof, О. A. 
Carus-Wilson, M.A., M.LE.E., commenced a special course of 
lectures to the Senior Studente of the above Institution on 15th 
inst., upon Direct Current Motor Construction." The lectures will 


be delivered on every subsequent Monday and Thursday for the 
remainder of the term. "n 


OUR PERSONAL COLUMN. 


[TÀe Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
EuuoreioaL RNS mw posted as to ther movements. 


Central Station Engineers.—On Wednesday, 14th 
inst., the staff at the Hammersmith Electricity Works presented to 
the chief engineer, Mr. G. GILBERT BELL, a handsome silver salver 
on the occasion of his marriage. 

Mr. J. T. Bagon, the resident electrical engineer at the Regent's 
Park station, was appointed 12 months ago by the Bt. Pancras 
Borough Council to supervise the King's Road station also. This 
arrangement is now to be made permanent, and Mr. Baron'e salaty 
is to be increased from £350 to £450 & year with residence, coals 
and light. The increase is to date from the time he first took over 
the duties st King's Road. 

The Gravesend T.C. has increased the salary of the electrical 
engineer, Mr. C. T. MoIxxzs, from £250 to £300 per annum. 

he Worksop U.D.O. on Monday appointed Mr. H. Mastin, 
of Bedford, as shift engineer at the electricity works. 

Mr. R, CzciL Creasey, mains superintendent, Partick, was pre- 
sented with & handsome bronze by the staff and workmen of the 
Partick electricity department on June 15th, in view of his approach- 
ing marriage. 

Mr. LzosARD Ввклон, A. M. I. E. E., has resigned his position with 
the British Westinghouse Electric and Manufacturing Co., Ltd., of 

"Trafford Park, in order to take up the position of aseistant elcctrical 
engineer to the Liverpool Corporation, a$ а commencing salary of 
£300 per annum. 


Tramway Officials. Mn. Ковевт N. Tweepy has 
left the Dadley, Stourbridge and District Electric Traction Co., 
after being with them as engineer since 1899, daring which period 
the system of tramways under his control has increased fivefold, 
until it ranks now amongst the largest of our provincial under- 
takings. The Dudley-Btourbridge Co. is спе of the group of com- 
panies associated with the ВЕТ. which has been merged for 
economical and other reasons in the Birmingham and Midland 
Tramways Joint Committee, and we understand that Mr. Tweedy 
left it owing to the inevitable reduction in the number of 
salaried officials which had to follow the merger. Mr. Tweedy was 
with the Kidderminster and Stourport Tramway Co. when that 
line was started in 1897, so that his exp2rienca in electric traction 
is as extensive as that of anyone except a few veterans. 


General.— SIR Joun Woure Barry, F.R.S., K.C.B., 
bas been unanimously elected to succeed the late Mr. James 
Maosergh, F.R.8., Past-Preeident of the Ins itution of Civil Engi- 
nears, as Chairman of the Engineering Staudards Committee. 

Last week Mr. Јонм T. WuirELaAW, district manager of the 
National Telephone Co., Ltd., was presented by the staff of the 
Mid-Lanark district, on the occasion of his marriage, with a hand- 
some marble timepisce, suitably inscribed. Mr. A. W. Lumsden, 
district engineer, made the presentation. 


Mr. D. G. Tyre has relinquished the post of assistant engineer 
to Messrs. Handley & Shanks, Birmingham, to teke np a more 
important appointment on the Central London Railway. On bis 
leaving, the staff presented him with an engraved silver cigarette 
case аз а token of esteem. 

Mr. Т. B. Browns, of Messrs. James & Browne, 395, Oxford 
Btreet, W., and 348, King Btreet, Hammersmith, W., has been 
elected honorary treasurer of the British Empire Motor Trades 
Alliance. mE 

Mr. 8. L. BRUNTON has resigned his position as works manager at 
Messrs. Crompton & Co.'s Ohelmsford Works, a post he has held for 
a quarter of a century. 


Obituary.—Sm Jonn WinLox.—The death occurred at 
Liverpool, on June 16th, of Bir John Willox, at the age of 63 
years. To the general public Sir John was known as one who by 
sheer hard work rose from small beginnings to eminence and affia- 
ence among newspaper proprietors, and to great success as a 
tobacco manufacturer, but he has a special interest for ELEOTBICAL 
RviEW readers by reason of his connection with electrical deve- 
lopment ia different parts of the country. He had for several 
years been chairman of the Blackheath and Greenwich Electric 
Light Co. (now the Soath Metropolitan Electric Light and Power 
Co., Ltd.), and was also until recently chairman of the new Bt. 
Helens and District Tramway Oo., Ltd., and the South Lancashire 
Electric Traction and Power Co., Ltd. | 

JAMES Манвввеан, F. R. S.— We regret to place on record the 
death of Mr. James Mansergh, F.R.S., а past president of the 
Institution of Civil Engineers, with which body he had been con- 
nected since 1859. Daring his presidential year the Engineering 
Standards Committee was formed at the instance of Bir J. Wolfe 
Barry, and Mr. Mansergh was chairman of that Committee up to 
the last. He was born in 1834. 


NEW COMPANY REGISTERED. 


Johnson & Phillips, Ltd. (84,968).—This company was regis- 
tered on June 17th, with a capital of £175,000 in £1 shares, to take over as a 
going concern the business of Johnson & Phillips, electrical, telegraph, and 


' general engineers and cable makers, of Victoria Works, Victoria Road, Old 


* 
Chariton, Kent (with London office at 14, Union Court, Uld Broad Street. E.C., 
and agencies at Manchester, Leeda, Glasgow, Nottingham, Cardiff, and eise- 
where), to adopt an agreement between W. C. Johnson of the first part, the 
Chariton Syndicate, Lid., of the second , and G. Batcher (for this company) 


of the third part, and to carry on the business of electrical, telegraph, telephone 


and general engineers, cable makers and contractors, manufacturers and sellers 
of dynamos, motors, arc lamps, and all kinds of electric lighting, power and 
transmission plant, telegraph, telephone and traction cables, equipment for 
cable steamers and the like, manufacturers of and dealers in ali machinery d 
apparatus used in connection with the generation, distribution, supply, ao - 
lation and employment of electricity or the manufactare of cables, suppliers ef 
electricity for light, heat, motive power or other purposes, iron founders, 
toolmakers, smeiters, coppersmiths, &c. The first subscribers (each with 
one share) are: E. E. Garner, 45, Derby Road, West Croydon, Surrey, clerk ; R. 
Edgcombe, 65, Windsor Road, Ilford, clerk ; G. Richardson, 123, Westbary Road, 
Ilford, clerk; E. T. Cavalier, 15, Dorton Street, Peckham, clerk; G. E. 
Hinman, 29, Gordar Gardens, West Hampstead, N.W., solicitor; G. Kidner, 
15, Tytherton Road, Tufnell Park, N., clerk; and H. J. Faiers, Ty-Hyfryd, 
Montague Road, Leytonsvone, N. W., bookkeeper. Minimum cash subsoription, 
£1,000; £116,667 debenture stuck and 116,667 ordinary shares are offered to the 
public. The number of directors is not to be lees than three nor more than 
eight; the first are Н. W. Blackwell, 69, City Road, Е.С. (chairman of К 

W. Blackwell & Co., Ltd.); Sir Henry Benbow, K.C.B., D. S. O., Habershi, 
Dorman’s Park, Surrey (Chief Inspector of Machinery, R.N., reured) ; J. D. 
Bonner, 53, Coleman Street, E.C. (chairman of British Aluminium Co., Lid.) ; 
and J. Macgregor and F. S. Paterson, of 14, Union Court, Old Broad Street, E. O., 
and Victoria Works, Old Charitoa, Kent (joint managers of Johnson & Phillips); 
qualification, £500; remuneration, £200 each per annum (chairman £360). In 
addition to their remuneration as directors, the said J. Macgregor and F. 8. 
Paterson, will, as managers, respectively receive £1,000 per annum and 8 per 
cent. of the surplus profits remaining after 10 per cent. has been paid on 
the ordinary shares, and £1,000 per annum and 2 per cent. of such surplus 
profits. Secretary and offices (pro tem.), E. Fairweather, 8, Prince's Street, E.C, 


ааа 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Western Telegraph Co., Ltd. (6,886).—This company’s annval 
return was filed on June "tb, when 207,930 shares had been taken up out of the 
nominal capital of £2,500,0C0 in 2£0,000 shares of £10 each. 410 per share has 
been called up on 130,00, and £1,800,000 has been received. 77, 880 shares are 
considered as fully paid. Mortgages and charges: £626,880. 


Globe Telegraph and Trust Co., Ltd. (7,465C).—This com- 
pany's annual return was filed on June 6th, when 181,127 preference shares end 
181,127 ordinary shares had been taken up out of the nominal capital of 
£5,000,000 in 250,000 preference and 260,000 ordinary shares of £10 each. 610 
per share has been called up on 45,509 shares, and (part of the company's shares 
were issued prior to 1555 st a discount, but the company is estopped from 
denying that the same are fully paid) £438,115 5s. has been received. 43,167,450 
is considered as paid on 3816, 745 shares. Mortgages and charges: Nil. 


Bogota Telephone Со. Ltd. (69,059).— A trast deed dated 
May 30th, 1905, to secure £15,000 debentures, has been registered. Property 
cbiged: — The company's lands and buildings із Bogota, Colombia, all con- 
cessions or grants and plant used in conneciion with the tciepoonie service 
there, and its other assets, present and future, including uncalled capital. 
Trus. ees: R. A. Danvers, 13 and 14, Abchurch Lane, E.C.; and S. H, Jenks, 
Barrow Hedges, Carshalton, Surrey, 


Gent & Co., Ltd. (Electricians, L>icester and Nottingham, 
(78,797).—Issue on June Ist of £5,500 second debentures, part of series 
created May 22nd, 1905, to secure £6,500, charged on the company's under- 
taking and property, present and future, including uncalled and unpaid 
capital, No trustee 3. No previous issue оѓ saine series, ' 
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ELECTRICITY SUPPLY ACCOUNTS. 


ALTHOUGH in no way proportionate to its 
Birmingham importance as a manufacturing city, the Bir- 


Municipal mingham electrical department possesses oon- 
Electricity siderable interest at the present time, due to 
Supply. the great developments which are promised in 


the near future, and which include the pro- 

' vision of a new power station and sub-stations of adequate capacity 

for the supplying of Birmingham’s great needs in the way of traction 
and power. 

Under present conditions the department moves steadily forward, 

the output for the last year being some 6:36 per cent. above the 

1904 figure. The revenue shows an increase, which is small, owing 


to reduced charges, and an improvement in works costs is also 


apparent. 

Financíaly, the department stands well, as after meeting 
increased financial charges, the reserve fund contribation of over 
£10,000 in 1904 was repeated. 

The prices charged are :—Private lighting, 6d. and 4d. per unit; 
power and heating, 3d., 2d. and 13d. per unit—fiat rates with 


` discounts. The chief engineer is Mr. R. A. Ohattock. 


GENERAL STATEMENT. 


For year ending March 81st— 1905. 1904. 
Total capital expended ... ove T £665,424 £614,988 
Number of unite sold— 


Private supply - ees T 4,645,027 4,967,164 
Equivalent No. of 8-c.P. lamps connected 258,634 296,298 


H.P. 0f motors connected ... ds 807 1, 770 . 1,805 
Maximum load in W. du ee t 4,350 4,060 
Revenue Account— 

Gross revenue 285 eee ni £70,229 £68,641 


8? expenditure eee ! oos 609 £30,656 £31,701 
н profit ооо 00 900 eee £39,573 £36,940 


RxvEgNUE Account FOR Ymar, 1904-5. 


‚ Gross revenue vis .. £70,229 = 3 64d. per unit. 


Works and distribution costs ... £21,474 = 111d. „ 
Total working costa... ‘si .. £380,656 = 1584. „ 


Pnorrr Sram, 1904-5. 


Interest on loans iss "T ee oo. £18,579 

Binking fund veo [137 eee eee eee eee 10,205 

Balance on year's working carried to reserve fund 
account is ivi s S .. 10,789 


Groes profit T val vee £39,573 


Reserve fund account, including the above, amounted to £49,894, at March 
8186, 1906, 


CITY NOTES. 


Dudley, Stourbridge and District Electric 
Traction Co, 


Tun report for 1904 states that gross receipts for the year amounted 
to £46,383, and expenditure to £36,352, including £560 pleced to 
depreciation and renewals account, interest on debentures, cost of 
repairs and maintenance, and all other expenses properly chargeable 
against revenue, leaving a balance of £10,031. After deducting the 
dividend on the preference shares, accrued to December 31st, 1904, 
and adding the balance of £343 brought forward from the last 
account, there remains an amount available for allocation of £5,374. 
The directors recommend that there be placed to reserve (sinkiog) 
fund £2,100, and after paying а dividend at the rate of 3 per cent. 
per annum on the ordinary shares, there remains to be carried 
forward £274. There has been added to capital account during 
the year £6,483, expenditure on additional cables and other 
necessary works. The negotiations between tbe Birmingham and 
Midland Tramways, Ltd., and all other companies owning and 
working tramways in the district for joint working under one 
management, referred toin the last annual report, have been con- 
cluded, and since July 1st last this company’s undertaking has been 
worked as an integral part of the whole system of over 90 miles of 
tramways in the Birmingham district. Considerable economies, it 
is anticipated, will accrue from this arrangement, and the possi- 
bilities of through running and interchange of traftic should result 
in increasing thecompany’s revenue. A further amount of £25,000 
4% per cent. debenture stock has baen issued since the closing of the 
account for the year, and the liabilities to the Birmingham and 
Midland Tramway, Ltd., have been reduced. 


Electric and General Investment Co. 


Tus directors’ report for the year ended May 31st, 1905, says that 
the profit and loss account showa a gross profit on the transactions 
of the year of £13,129. After deducting all general charges and 
the interim dividends already paid on the preference and ordinary 
shares, and providing for the proportion of the final dividend accrued 


on the preference shares to May 31st, 1905, there remains a net 
balance of £4,277, to which the directors propose to add, by transfer 
from “provision for contingencies,” now standing at £41,576, the 
sum of £723, making a total of £5,000. The directors recommend 
that this amount be distributed as detailed on page 990 of our last 
issue. 


J. 6. White & Co. 


Тни report for the year ended February 28th last states that the 
result of the year's trading is a profit of £15,028, which, having 
to the keen competition existing in tramway work, the 
directors consider to be satisfactory. All the works referred to in 
the last report were carried out during the year, with the excep- 
tion of the contract with the Middlesex County Council for railway 
No. 2 from Green Lanes to Muswell Hill, Hornsey, which, by 
arrangement with the Middlesex County Council, was cancelled. 
New contract work was secured during the year representing a 
total sum of abont £1,582,000. Most of this work was in progross 
at the date of the balance-sheet, but no profits are.included in the 
present accounts. A proportion of the administration ' expenses 
incurred in securing these contracts and arrangiog for the carrying 
out of the works has been set aside аз a fair charge to be carried 
forward to next year's accounts. The progress to date is satisfac- 
tory, and negotiations for important contracts ате pending, so that 


the directors look forward with confidence to the result of the pre- 


sent year's operations. The new capital authorised at tho last 
meeting was not required during the past year, but arrangements 
are now being made for its issue. The balance to credit of profit 
and loss account, inclading the amount brought from last year, is 
£26,679, and the directors now recommend a dividend of 6 per 

‚ cent. on the ordinary shares for the year, placing to reserve fund 
£5,000, and carrying forward £12,679. 


R. Waygood & Co. 


Ox Friday the meeting of this company was held at Cannon Street 
Hotel, with Mr. Н. C. Walker in the chair. The 9 per cent. divi- 
dend had put everybody present in the happiest of moods, and the 
occasion seemed more like a family gathering than a city business 
meeting. | 

The CHATMAn, in moving the adoption of the report (see 
ExLEctaicaL Reviaw, June 16th), said that they had succeeded 
not only in maintaining their volume of orders, but the returns 
had nesrly come up to their best year. It had cost more to get the 
orders, owi to their scarcity, keen competition and the 
luxurious public requiring more for their money. The profits 
had slightly suffered, bat had it not been for one or two . 
exceptional bad debts the year would have been one of the best. 
They were fitting a gcod many electric lifts in private houses with 
their patent push button action. For lifts and hoists in many 
instances, electricity was manifestly suitable, while in others 
hydraulic was far preferable. In American sky-scrapers where 
great speed was desirable, hydraulic was most adopted, but for 
private houses and many other uses, the electric had the advantage. 
Now that the Hydraulic Power Оо. had reduced their scale of 
charges, many people preferred hydraulic, because there were not 
so many delicate parts to need attention and keep clean as in 
electric. He referred to the balance-sheet in some detail. 

Mr. R. Percy SgrLoN seconded the motion, and it was adopted 
unanimously. | 

The resolutions declaring dividend, and re-electing directors and 
auditors, were also passed. | 


Prospectuses. 


Johnson § Phillips, Ltd..—A yexr ago we made reference in 
these columns to a prospectus of this company then printed. The 
iesue, however, was not made at the time, and we may presume that 
the condition of the money market was mainly responsible for the 
prospectus not then reaching the hands of the public. Another 
prospectus, differing from the first in many important particulats is 
now before the investor, and it will be found in our Basiness” 
pages to-day. The differences are in favour of the investor, and the 
vendors and promoters are to be congratulated upon the wisdom 
they have shown in making more moderate claims in respect of 
purchase price, and foreshadowing less rosy prospects for dividend 
on the ordinary shares. From the copy of the prospectus, which 
appears elsewhere, it will be seen that the capital consists of 
175,000 £1 ordinsry shares, and £175,000 5 per cent. first mortgage 
debenture stock (the latter will receive an additional 1 per cent. 
when the ordinary dividend ia 10 per cent. or more). The vendors 
take £58,333 in debenture stock, and £58,333 ordinary shares, in part 
payment of the purchase money, £5,000 in cash, £66,667 in cash or 
debentare stock, or partly in one or partly in the other, and a further 
£116,667 in cash or ordinary sbares (according to the extent of the 
public application for the issue) = £305,000 total purchase price. 
No part of the purchase money is payable in respect of the goodwill 
of the business, but this is incladed in the sale. The present issue 
is of £116,667 debenture stock, and 116,667 ordinary shares 
of £l each, at par. As the prospectus shows, the company 
experienced a continuation of fat years up to June, 1903, but since 
then, in common with most other manufacturing businesses, a lean 
5 has had to be borne. For the eighteen months ended at 

ecember last the net profit was at the rate of £37,664 per annum, 


bat even at this figure, and with the capital mentioned, it is calon» 
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r paying interest on debenture stock, allowing 

ш} кчө э stock “sinking fund, depreciation, and paying 
8 per cent. on the ordinary shares, there will still remain 
a margin of £5464 to meet directors fees, reserve fund, 
and provide for’ further dividend on the ordinary shares. 
The only alteration in the directorate, as compared with the 
revious prospectus, is the substitution of the name of Mr. J. D. 
nner, who, as our readers well know, has done great things 
during the last year or two as chairman of the British Aluminium 
Co., Ltd., for that of Mr. Henry J. Wagg. Messrs. J. Macgregor 
and F. B. Paterson, who have both been in the service of J. & P. 
for many years, will act as joint mansging directors for five years, 


` Mr. Claude Johnson has been sole proprietor of the business since 


tbe death of Mr. B. E. Phillips in 1893, bnt he bas not taken a very 
active part in the management since 1900. The business is now 
formed into a company in order to enable him to retire, but he 
will, as indicated above, hold a large number of shares. We note 
that the conditions in the trade are now improving, and that the 
outlook for the future is encouraging. We bope that under the 
new conditions and with reviving trade this old-established 
concern will return to the almost phenomenal profits of a few 
years ago, but in tbe natural order of things it can hardly be ex- 
pected that the main source of profit in the past will not, one of 
these days, be seriously diminished. 


inary shares, are held by the 
British Insulated and Helsby Cables, Ltd., of Prescot, and all the 
directors of this company, save Mr. Faithfull Begg, are directors 
of that company also. The present issue is to meet farther capital 
expenditure, pay off the overdraft at the bank, and go towards 
satisfying the balance of the indebtedness to the B.I. and Н. Oo. 
It is expected that the 900. w. power station and tramways of 
Ballarat will be in operation by July, 1905. At Bendigo the com- 
pany bas been eupplying since 1903, and some 103 miles of single 
track are equipped. 


debenture stock at 92 per cent., for purposes already mentioned in. 


th»se columns, The list was to cl ose yesterday, 22ad inst. 


London United Tramways Co. —The directors have been offering 
£300,000 4 per cent. first mortgage debenture stock (forming part 
of the authorised issue of the debenture stock), at the price of 
£98 per cent., to existing stockholders and shareholders of the com- 


— 


Electricity Supply Co. for Spain. 


Tax directors’ report for 1904 says that, including the interest on 
investments and deposits and other receipts, the gross revenue for 
the year amounted to £32,359. After deducting debentura interest, 
interest on loans, income-tax and all other charges, amounting to 
£17,525, there remains а net sum. of £14,835. Of this, £13,337 has 


which, with £5,043 brought forward from last year, makes & balance 
on the profit and loss account of £6,541, which the directors propose 
to carry forward, 


debentures ig in accordance with the policy Previously approved by the share- 
holders of devoting the money, which would otherwise be available for divi- 
dends, to paying ctf the debenture debt of the company. At the same time, 
this is unavoidable, as, Owing to the war, the state of the money market renders 
it inadvisable to make an issue of consolidated debentures. The liabilities in 
Spain have becn reduced during the year by about £4,600 


The appropriation of £13,837 out of the year's profits to the redemption of 


— —— € 


Stock Exchange N otices.— Applications have been made 
to the Committee to appoint a special settling day in and to grant 
а quotation to: 


American Telephone and Telegraph Co.—&25,000,000 4 per cent. collateral 


trust bonds of 1,000 each, Nos. 533,001 to 78, 000 Calcutta Tramways Co., shares 
ОГ £6 each (issued in 1905), 

The Committee have ordered the undermentioned Securities to 
be quoted in the Official List :— 

County of London Electric Bupply Co., J. td. £250,000 44 per cent. second 
debenture Stock, in licu of the provisional certificates how quoted, together with 
& further issue of £150,000 43 per cent, second debenture stock. Wellington 


City of) Electric Light and Power Co., Ltd.— £75,000 6 per cent. registered first 
debentures of £00 each, Nos, 1 to 1,500, 


City of London Electric Lighting Co, —The directors 
have declared the following dividends on the preference and ordi- 
nary shares on account of the distribution for the year 1905 :— 
68. Per share on the preference Shares, and бв, per share on the 
ordinary shares, Subject to the deduction of income-tax, and payable 


United River Plate Telephone Co.— The directors 
ba ve resolved to recommend the pay ment of а final dividend of 5 
Рет cent. on the ordinary sbares, making 8 per cent, for the year, 


STOCKS AND SHARES. 


Wednesday Evening, 

Fonrtcn politics, in the shape of the Moroccan question, har 
obtruded their influence into markets once more, and the under. 
tainty which seems to surround the Franco- German problem is a 
added restraint to Btock Exchange business. Investment has 0 
by any means come to a standstill ; the fact is witnessed by the fai 
sprinkling of advances in the quotations of electrical securities, bu 
it fails to expand freely, and the proximity of tbe end of the fint 
six months of 1905 is one reason why the public prefer to keep 
their bank balances unspent for at least a little longer. 

Some curiosity is felt as to whether the new service of L. C. C. 
steamboats will affect, in a financial fashion, any of the existing 
methods of communication. At present, none of the stocks and 
shares in companies likely to be more or loss influenced by the service 
have moved in price: District Railway stock remains at 3%, 
and Metropolitan Consolidated owes its fall of $ to 93 to pessimistic 
anticipations ofthe next dividends, The London United Trauways 
Co. i$ no doubt thankful that the boats are not allowed to run to 
Kew, while the trams on the other side of London Bridge, which 
are pretty sure to feel the competition, have no interest for any 
body of shareholders. 

London United Tramway Preference aro 10}, and the Debentore 


stock 1014. There із a Blight fall in Calcutta Trams to 876 and 


Cape Electrics are easior at 18. The Argentine Tramway group 
has in по way suffered from the severe floods in the country that 
have played havoc with business in several towns some distance 
away from tbe visitation. Bath Electric Tramways 4} per cent. 
Debenture is creeping up, and tho present price of 102 may easily 
be advanced. The Preferred Ordinary shares stand at 13, and the 
5 pericent. Preference about 1. British Westinghouse Preference 
have rallied to 28, after falling to 23. Correspondenta in the 
United States prophesy that the giant Pennsylvania Railroad will 
shortly follow the example of the New York Central in substituting 
electricity for steam over part of its system. 


New issues are hastening to get placed before the summer 


holidays fairly start, and the Oriental Telephone Oo. has been 
offering its 4 per cent. Debenture stock at 92, the price mentioned 
in this column last week. Then there is the Electric Supply Co., of 
Victoria, offering £160,000 5 per cent, first mortgage Debentare 
stock at par. Johnson & Phillips, Ltd., invite applications for 
£116,667 Debenture stock and £116,667 Ordinary shares. Probably, 
the underwriters in each case will feel no surprise if they have a 
certain proportion of the stocks left upon their hands. All a 
issued share capital of the Electric Supply of Victoria Co. is h 
by the British Insnlated and Helsby Cables, Ltd. The a 
of the latter concern continue at 52 for both Ordinary an 
Preferenoe, but the Debenture stock has improved a point to 1044. | 

Two or three other Debentures are also rather better. 5 
4% per cent. stock at 107 has recovered part of the interest j 
deducted, and Edison & Swan Second Debenture spurted to 913, а 
few buyers having appeared in & very nominal market. ане 
Construction Debenture weakened 1 per cent. to 964, and the va 
are decidedly flat at 7. Telegraph Constructions fell a pound oh 
India-Rubber shares at 16, ex dividend, are really } harder, w 
fraction representa the drop in Brush Preference to 25s. 

In the Telegraph section, West India and Panama D 
bave begun to get over their acute weakness, and are both s 
the good. The movement is a natural reaction after thes ma 
Western Telegraph shares are i up, and so аге Eastern Exten a 
at 141, and Direct Spanish at 9. The market all round is a fi 
one, and even the lower-priced shares are included in the rising 
tone. West Coast of America improved to 103. Anglo-American 
Deferred 10s., dropped to 154, the bull account being a drag a 
the price, but Globe Telegraph Ordinary followed the gen " 
sentiment of the market, advancing to 106, although the үү 
are j easier at 148. Submarine Cables Trust rose 2 upon the rap 
rise in American Railroad shares, | дл 

The Telephone division is characterised by little pert ed 
ness. National Telephone First Preference put on 10s. ES ; his 
the wary holder might consider the advisability of E dim 
shares at anything like this figure. United River Plate Te isi of 
bave risen 4 to 74, and Chili Telephones stay at 6%. Telepho 


Egypt 34 per cent. Debenture is 103}. | t 
Railway descriptions have few alterations to show. Gres 


. at 
Northern, Piccadilly and Brompton certificates are 4 better 


А d 
503, while the Charing Cross and Euston scrip keeps т са кр 
50 that is paid up in both instances. The former is pre Шы of 
become the more popular stock of the two: its Ordinary 
£10 each fully paid, are about 9. | ‘thout signifi- 
Movements in tbe Electricity Supply division are sd Westminster 
cance. The quotations for Charing Oross Ordinary and We ively. 
Ordinary have been narrowed 10s., to 73 and 12$ re for the 
County Preference added z, at 128, and a quiet deman 


ture issues. 


ben: 
prior-charge stocks has left small rises amongst several of the de 


4 


i B—tů— — ee Eee eee — — 


ыы] 


— 
Vol. 88. No. 1,489, Juma 93, 1908. THE ELECTRICAL REVIEW. | . . 1081 


РА 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
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Business done 


Stock Closing Closing 
Present | or | Dividends for the last 8 otationg | Week ended 
Issue, ) NAMES er three years. duis Iich. June Ast. dun. s 
1902. 1908. | 1904. Highest Lowest. 
African Direct Telegraph, 4 % Debs. Я js * © ..| 100 4 49 4 9 100 —103 100 —103 2 — 
25,000 Amazon Telegraph Co.'s Ad Nos. 1 to 25,000 b. a. 10 il Ni Ni 2)1— 2323 | 2— 23 23 244 
119,700 ро. do. 5 % Debs., Nos. 1 to Dus Rede. 100 Nil Nil Nil 85 — 90 85 — 90 87 87 
763,580 | Anglo-American Telegraph ук ; eo... ..  .. | 8tock | 60/6 | 61s. 23%, 59 — 61 59 — 61 К 2s 
8,118210 | Do. do. 69, Prem. „ Stock | 6% | 6% | 54% | 105)—1 105 —106 106 1053 
8,118,210 Do. do. до: ‘Deferred... ре is is .. | Stock 1/- 2s. il 154— 15 15 — 15] 154 T 
44, Chili Telephone, Nos. 1 to 4, 00 кё 3 у» кыз чуй 5 ae 1% T 64 
15,000,0002 | Commercial Cable а .. | $100 8 8 8 "m е 
1,932,856: Do. do. Sterling 500 year 4 4 LES Deb. Stock Red. Stock | 4% | 4 4 973— 985 974— 984 964 
16,000 | Cuba Telegraph .. ix € x 10 6388 | 10 5 8— 8 8 — 
6,000 Do. 10 % Pref. "n E 8 ME E ys Е 10 10 5 10 16 — 17 16 — 17 . 
12,91 | Direct Spanish Telegraph, Ord. „ ae ee 5 4 4 4 88 91 
6,000 do. 10 Cum. Pref. ГОИ ES 5 |10 10 10 9 81— 
80,000 Do. do. 4 & Debs | к Хы uM. 4 % 43 44 102 —104 102 —104 1113 
60,7101 | Direct United States Саые 20 st 3 * 114— 113 114— 112 11 1% 
78,500 | Direct West India Cable, 44 q Reg. Deb., within Nos. 1 to1, 200, Red. 100 44% 43 44% 101 —103 100 —102 15 
4,000,000 | Eastern Telegraph, Ord. Stock Stock 1% 7% 8 141 —144 141 —144 142) 142 
2,000,000 Do. 84 % Pref. Stock seo cage. -e | 100 4205 34 90 — 92 — 92 4 
1,836,814 4% Mort. Deb. Stock Red. ..  ..|Btook | 4 4 4 107 —109 107 —109 1 
300,000 | Eastern Extension, Australiasia, and China Telegraph S5 s 10 7 7 7 191— 14} 14 — 144 14 14 
602, 400 Do. 4 % Deb. Stock. Stock | 4 4 4 105 —107 105 —107 1 
390,800 | Eastern а South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 | 4% | 4 $ | 4 100 —102 100 —102 
200,000 Do. do. 4% Reg. Mort. Debs. (Mauritius В Sub.) 1 to 8,000 25 4 e 4 4 100 —102 100 —102 , 
180,887 | Globe Telegraph and Trust a 10 |£3167*| 54 53% 10}— 104xd | 10}— 1 10.3 1 
180,887 Do. do. 6% Pref... 1. .. .. ..| 10 6% | 6% | 6% 148— 1l44xd 144— 14 ij 114 
150,000 | Great Northezn Telegraph, of Copenhagen | 10 124% |15 24 96 S44 — 344 
50,600 Halifax and Bermudas Cable, 4 00 lst Mort. mores Ret | 100 449% 43% 4396 101 —103 101 —109 „т 
17,000 Indo. European Telegraph 2s 8 г 25 10% | 10 5 13 96 49 — 51 49 — 51 501 
72,680 | Monte Video Telephone Co., Ltd. Ora... 1 8% | 8 .. — j 1— ut T T 
1,983,388 | National Tele Бопе; Pref. Stock T Жо gs РА .. | 100 6% 6 5 6 1114—112 1114-1 103 1114 
1,966,067 Do. Def. Stock .. ey ae я $4 ..| 100 44% 5 6 102 - 104 102 — 104 1 102 
15,000 Do. do. 6 Cum. Ist Pref. .. es a 255 es 10 6 T 6 1 1 13 — 14 e 
15,000 Do. do. 69% Cum. 2nd Pref.. ОЕ 6% | 6 6% 114—1 114— 12 
250,000 Do. do. 5 % Non-cum. 8rd Pret., 1 to 250, 000 Mie... жа 5 | 5% | 5% | 596 5.— 5 5 532 56 
2,000,000 | Do. do. 2 | % Deb. Stock Red. ... | Stock | 34% | 38% | 34 100$—102 1005 —1 
1,689,593 Do. do. Deb. Stock Red. x — 100 4% 4% 4 1 105 108 —105 105 1034 
179,313 | Oriental Telephone and Elec, Nos. 1 to 171,504, fully paid 5 1 6 % 610 64 11— 1 là— 13 ig, 
50,000 Do. do. 6 % Cum. Pref. „ Bs 1 6 6 6% 1j,— 1% lís— 1% 
100,000 | Pacific and European Tel., 4 % Guar. Debs., 1 to 1 000 ` s . 100 1 4G |4 4 —102 —102 
11,8994 | Reuter's . { ри .. 8 5% 6 5 74— 8 7 8 
3,297 Submarine Cables Trust :. " s us .. | Cert. 6 6 6 123—126 125 —128 эң 
58,000 | United River Plate Telephone pec fob 2. b 7 8 8 % 64— if t= 4 1 
40,009 Do. do. 5 % Cum. Pret, Nos. 1 to җы we 5 5 b 5 96 5 — 5 — 
179,947 Do. do. 5 % De m .. | Stock | 5 4 6 5 96 108 —110 108 — 11 
15,6091 | West African Telegraph, Shares . e ee | 10 2 49 855 8 — 5 8 — 84 ха 84 
90,008 | West Coast of America, i to 30,000 and 53,001 to 53,008 | 24 Nil Nil il — “С 13 . 
150,000 | West Coast of America, 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 5 4 100 —102 100 —102 7 
207,930 | Western Telegraph, Ltd., PUE 1 to 207,990 "m aH ie 10 7 7 7 134— 14 193— 141 142, 13{ 
75,000 Do. do. 5 % Debs. 2nd series, 1906 ss. cwm cama MO |5 b 5 101 —103 101 —103 » 
563,380 Do. Ju Deb. Stook Red. T Am ..| 100 4 4 4 103 —105 108 —105 104i " 
83,321 | West India and PILAR Telegraph.. .. .. 1. 10 Nil Ni i 4— 8 
84,563 Do. do. do. 6 % Cum. 1st Pref. 55 ex 10 7 7 ® * 7— 7 71— 8 i: 
4,669 Do. do. do. 6 % Cum. 2nd Pref. ..| 10 1 М il 6j— 5 = 6 
80,000 Го. до. до. 5 W Debs., Nos. 1 to 1 800 ..| 100 5 96 5 96 5 96 104 —106 104 —106 " « 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | 
000 | British Aluminium 7 % Cum. Pref. . А v3 is ws ix Б Nil Nil Nil 4i 44— б , 
000 Do. do. „A 6 Cum. Pref. os "T či $5 5 Nil Nil Nil 4 4 b ; 
20,009 Do. do. 4 % Funding Certs. .. "T čs «a 5 S > Р 2 2 904 vx 
300,000 117 do. o Ist Mort. Deb. Stock Red. m .. | Stock 5 b 5 % 100 —104 100 —104 i xd 
133,901 | British Electric Traction Ds m ©з Ex 10 8 6 e ба 11— d {ЗЕ 11 95 914 
166,487 |: Do. do. % Cum. Pret. bs .., 10 6 X 6 Pe 11 11 11 11 lly, lly 
1,000,000 Do. do. 5 % Perpetual Debenture Stock .. | Stock 5 % 5 96 5% 122 —124 122 —124 123 122 
‘ Do. do. 44 X, 2nd Deb. Stock Red. " 25 100 i à 44% 97 — 99 98 —100 ae ac 
100,000 | British Insulated and уз эу Cables А es ee i 5 10 % 8 о 8 % 6 — 6 nm 
100,000 Do. do. 6 % Cum. Pref. . " * р б 6% 6% 6 5 6 6 is 
500,000 Do. do. 44 W 1st Mort. Deb. Red. T 7 56 100 as 44% 44% 102 —106 103 —106 
50,000 ;|€CBrowett, Lindley & Co., Ord. . E ia к ia £1 il il il у th X— H 
50,000 |f Do. do. 6 ^6 Cum. Pref. is "m bs . j £1 Nil Nil Nil 14/6 to 15/ M6 to 15/ 
105,731 | Brush Electrical Engineering, Ord., 1 to 106,731. . - 2 gx 2 Nil Nil Nil | à— 
150,000 Do. do. Non-cum. 6 % Pref. “+ T ©» 2 6 6% 6% 1}— 1 1— 1 
125.000 Do. do. WES Perp. Deb. Stock ps .. | Stock 44% 44% 44%, 92 — 95 92 — 95 v5 
125,0001 Do. do. 4 Perp. 2nd Deb. Stock .. .. Stock | 44% 49% 24 79 — 82 79 — 82 81} 
35,000 | Callender's Cable Construction shares. E 80 6 15 123% | 124% 10 — 11 10 — 11 їз 
40,000 Do. do. do. 5 % Cum. Pref. 2s 5 5 % 5 5 0 51 54— ха | 
380,000 Do. do. do. 44% 1st Mort. Deb. Stock Red. .. | Btock 44% 43% 43% 1C74—109 106 —108 xd! 1074 
1,963,208 | Central London Railway, Ord. Stock .. | Stock 4% 4% 4% — 93 91 — 93 93 | 
523,396 Do. do. 4% Pref. Stock ..  .. „ Stock | 4% | 4% | 4% | 101 —103 101 —109 M | 
523,396 Do. do. Def. do. .. 2s vs © .. | Stock 4% 4% 4% 80 — 83 80 — 83 a 
1,230,000 | City and South London Railway  .. wa 24 i T .. | Stock | 34% 22%, 23 39 — 41 39 — 41 403 40 
85,000 poe & Co., Nos. 1 o ой Е id 8 5% 23% d li— 2 li— 23 E 
Do. 5 % 1st Mort. Reg. ebs., 1 to 900 of £100, апа! 
99,261 [ Edison & Swan United Elec. Light, “A” shares, £3 paid, 1 to 99, 261 5 Nil Nil А 1}— 14 1lj— 13 
17,139 | Do. do. “A” shares, 01—017,139 " 6 Nil Nil ў 2 — 24 2 — 92) 
844,023) Б до. 4% Deb. Stock Red. 100 4 96 4% 4% 84 — 89 81 — 89 
100,0001 do. 5 % 2nd Deb. Stock Prov. Certs. -all pd. 100 6% 5 «X 5% 85 — 90 89 — 94 
112,100 Electric t Construction 1 to 112,100 m 2 6 96 4 05 : 14— H 1— 1 
31,390 do. 7 96 Cum. Pref., 1 to 31,390 T T Es 2 7 96 1% 21— 2 21— 22 
200,008 do. 4 X Perp. 1st Mort. Deb. Stock . 55 .. | Stock 4% 4% 4% — 99 95 — 98 
25,000 бёле Electric Co. (1900), 5 % Cum. Pref. be . 95 - 10 5 % 5 % 104 9&— 104 
200,000 Do. do 4% Mort. Deb. és se E .. | Stock 4% 4% 4%, 97 —101 97 —101 
200,000 | Henley's(W. T.), Telegraph Works, Ord.. 2x - Es 5 20 15 15 114— 12 11 12 114 
200,000 | Do. do. 1à 95 Pret.. ix s 5 nis 44% 12% 5$— 5 54— 51 
45.900 Do. do. 4à Mort. Deb. Stock .. .. | Stock 4% 43% | 4i | 109—111 109 —111 | 
50,000 | India- -Rubber, Gutta-Percha & Telegraph Works э wn 10 10% 110% pi 1 163 154— 163 xd Е 
300.000 ро. до. do. 4% Ist Mort. Deb. | 100 4% | 4% | 4% | 100 —103 100 —103 
37,500 Liverpool Overhead Railway, Ord. Р "a zx Pe ss 10 1$% 18% 11% 31— 8 з—: ia 
10,000 Do. do. Pref. £10 paid .. у .. 10 |5% CO 5 9) 9— $ gi— 9 » 
37,350 E Construction and Maintenance 12 20% |2% 115% 83 — 82 — 33} 321 
150,000 Do. do. 4° Deb. э; Nos. 1 to 1, 500 Red. 1909 100 4% 4% 4% 103 —105 103 —105 A 
640,000 | Waterloo & City Railway, Ord. Stock 100 33% 32% | 3:35 | 9 — 92 90 — 92 p » 


A period of nine months. +} Quotations on Liverpool Stock Exchange. { Unless otherwise stated all shares are fully paid. Я From Manchester Share List. 


— — —— M € ae ——  —  — €  — — M ——— ———— —À— —À — M — A —À 1 — —— 2. — - —— — 
— — — — (fy2— ſ— — ilMö— — — — 


— — —— d a — 


Bank rate of discount 24 per cent. March ӨШ, 1905) „ Ее 
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SHARE LIST OF ELECTRICAL COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 


Stock e Closing Closing Business done 
Present Dividends for the ; : 
NAME. or otations Quotations week ended 
18800. Share three years. | une 14th. June 21st. June 21st, 1905. 
9,877 | B &K d., 1 to 20,000 Ь 8 95 we 10 v 1 "E nii 
А rompton ensington Electric Light Sup., Ord., 1 to E 1 1 1 18 
10,628 Do. do. 7% Cam. Pret. | 5 | 7H 17% 17%. . $f ict 9-1 yap ei 
288,782 | Central Electric Su D^ 4 96 Guar. Deb. Stock .. ..| 100 4 4 4 108 —106 xd 103 —106 - bx 
80,000 Nds: Cross and Strand Electricit y Supply E a 5 10 % 8 8 7 8 7i 
80,000 Do. do. % Cum. Pref. .. 5 - d£ 449, .. 
40.900 ро, do “ ы? Undertaking " 4$ 96 cum: ко, e с % 4 Б — р — r^ б 
350,000 Ро. do. 4% Deb. Stock Red. .. 22 85 ..| 100 4 95 4 4 106 —108 109 —111 106 ко 
44,496 „Chelsea Electricity Supply, Ord. M s ae 5 4 d 6 63— 08 T x 
160,000! Do. do. Deb. Stock Red. Stock 44 109 —111 109 —111 is E 
70,595 | City of London Electric Lightíng, Ord. 40,001—110, 595. . 10 b 5 6 103— 11 10}— 1 52 А 
40,000 Ро. Cum. Pref., 1 to 40,000 . ss 10 6 6 6 14 — 14 14 — 1 ; га 
400,000; Do. 5% Deb. Stock, Scrip. (iss. at 115) all paid . vi - 85 5 5 5 194 —128 124 —128 T T 
800,000 Do. 2nd Deb. Btock, Prov. Certs., all paid . .. | 100 4} 44 Hi 104 —106 104 — 106 es : 
40,000 | County of London ectric Lighting, 'Ord. 1—40, 000 10 4 4 9 os = 
80,000 Do. do. do. 6% Pref., 40, 001 1-6), 000 . 10 6 6 6 19 — 124 1 1 1275 » 
400,000 Do. do. 44% Deb. Stock . ‘ ae 4 4 hi 113 —116 113 —116 ДИ - 
250,000 Do. do. 44 % 2nd Deb. Stock .. «s x .. | Stock 4 108 —105 108 —106 104 
10,000 | Edmundson’s Electric 2 Corporation, Ord. Shares due 9» . ae 5 1 1 85 52— 52— 61 m 
80,000 D 6 % Cum. Pref. «S - 6%. | 6 die 6 — 6 — 648 
800,0001 44 96 1st Mort Deb. Stock ..| 100 4$ 4} 4 107 —109 107 —109 oe va 
21,000 Kensington and Knighisbriäge Electric ота, vs 5 10 12 12 11 124 114— 124 у 
136,000 do. Debenture Stock .. | Stock 4% 4 4 101 -—103 101 —103 103 55 
111,000 London i Electric Supply Corporation, Limited, Ord. 8 Nil Ni з % 2— 2 2 — id is 
60,000 Do. do. 6 % Pr et. 5 6 6 6 5 — 5 — es aa 
871,895 Do. do. do. 4% lst Mort. Deb. Stock Red. Stock | 4 4 4 99 —101 97 — 99 xd 99 v 
100,000 | Metropolitan Electrio Supply, і to 100,000 . 5 7 10 92— 1 p 10% 944 
16,121 Do. do. Cum. Pret. 1—n, 106, £8 paid . 5 4 % 54— 54— 5 614 " 
Е do o СИНЕ ЗЕ IE IEEE MEE |. |. 
, rt toc toc ux AS ae ee 
250,000 | Midland Electric dim оби. % 1st Mort. Deb. 100 4496 4 ? 4 99 —101 100 —103 101 1003 
10,859 | Notting Hill Eleotrio Lighting 10 6% | 6% | 13, 14}— 154 141— 15} 15 145 
59,000 ро. 4% 1st Mort. Deb. s ex ..| 100 4 4 96 4 100 —102 100 —102 $ 2 
40,000 | St. James’ and Pall Mal Electric Light, Ord. .. 5 14 EZ 144 132— 143 14$ 148 
20,000 Do. do. do. 1% Pref. 90,081 to 40, 080 5 1 1 1 | 84— 9 9 8 
150,000] Do. do. do. 83 % Deb. Stock Red. 100 3 34% 84 98 —100 98 —100 964 
12,000 | Bmithfield Markets Electric Supply, Ord. . s Б 4% 4 28— 34 28— 34 К 
50,000 Ро. йо. pm 4% Deb. Stock . Stock 1705 Gg 4 79 — 83 79 — 83 EN ; 
65,000 | South London Electricity Supply 2 E 5 199 8 9 4 = 4 = 4 708 А 
100,000 | South Metropolitan Electric Light nd Power (Ord . sa - 1 il Nil Nil т . 
50,000 ( Late Віаскћеа and Greenwich 7 96 Pref. .. 98 1 Nil 1% 1 & 1&— 144 14— 14 144 : 
100,000 Dist. E.L.Co.) 1 10 1st Deb. Stock | 100 4% 44% 44 05 —108 105 —108 2: 
90,000 | Urban Electric Supply, о 2t 5% e as 5 . 5 g 5 96 4j— 5 4 5 E: 413 
80,000 Do. do. 5% Cum. Pref. . 5 5% 5 5 — bà — bà Бүз ies 
200,000 Do. do. 44 96 1st Mort. Deb. Stock Red. is ..| 100 |... T 4$ 104 —106 104 —106 e sx 
110,000 | Westminster Electric Supply, Ord. - T РА 5 12 184% | 14 12 — 13 124— 13 pr 127 
28,161 Do. do. 5 96 Cum. Pref, s " 5 5. 5 96 5 64— 64 63 Р 
Shares not officially quoted :—Mackay Companies, ord., 42—424. Pref. 741—743. 
* Bubject to Founders Shares. ? Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Fort- Receipts for | No. ort- Receipts for | No. 
Locality. night the of | Total to date. Miles Locality. night the of | Total to date. open 
ended. fortnight. | wks. open. ended. fortnight. wks. : 


| 
£ &* £ £g* * 
Aberdeen ge Uus Cardiff ... June 10 4,014 — = 10 | 20,265 901] .. E 
Ayr oe . е 620 е Carlisle ee . [T] 17 + 24 4,050 316 ee e. 
Bath .. à 855 | ie Chatham and Diet. » 15 1451 t 187 24 14,683 |+ 1,454 93 |+ 8 
Birkenhead Colchester : „ 14 528 is 46 9,800 . . 1875 
Blackburn Cork .. „ 15 1,142 |+ 94 | 24 10,825 |+ ‚9-9 
Darlington .. » 11 448 |+ 31 11 2,214 ' 4°87 
Darwen ; » 16 5 1+ 76 11 12,782 |+ п 1% 25 
Dover К Мау 18 891 |+ 10 19 8,996 |— 
Dublin ..|Junel6 | 11,785 |+ $56 113,900 |+ 1,882 | T + 11 
Dundee б > „ 14 |. 1,746 1 1 аж d 7 
East Ham Е » 1 1,875 |+ 835 11 9,337 T 620 
Glasgow “& а э 91,849 71,829 tol 89,070 |— 849 76 + 5 
Gloucester as „ 14 724 |+ 139 8,320 ix 15 
Halifax E „| May 81 | 8,004 — 579 | 9 18,229 |+ 38 | 853 | + 2% 
Huddersfield Junel7 | 3,729 |+ 612 11 14,464 |+ 751 $4 
Hul .. id „% 17| 4,654 f 405 11 |, 24,095 |+ 09 | 18 " 
1Ilford " » 8 532 |+ 59 9 4285 — 294 1 
Ilkeston » 14 399 |-- 21 11 1,898 |—— 28 | 8% 
Airdrie .. June 9 899 |— 30 | 23 4.502 T 20 is Ipswich 5 » 17 | 1,074 |+ 47 [11 4,835 |— 498 | 103 
Barnsley » 9 831 |+ 14] ,, 8,609 | — 90 Isle of Thanet „ 17| 1,418 — 17124 8,911 — +88 ! .. 
Barrow » 9 484 |+ 120 ,, 4,768 | + 1,002 Е Kirkcaldy n 14 446 — 9 ИЗ .. [' 5) 
Birmingham (City| „ 9 12.058 |+ 879 „, 127,997 + 6,898 Lan'kehire Tem, со. „ 15| 1,989|— 8 24 | 15,153|+ 1,165 | &6 |.. 
Birmingham (Mid.) ,, 9 | (4,058 |+ 945 | „ $40,872 | + 5,657 Le „ 10 | 12,248 |+ 408 | 11 88, + 1,124 | 894 +8 
Devonport n 9 905 396 » 10,215 | — 1,026 Leicester 5 17 5,249 s 24 47,527 s. s s pa 
Dudley—Sto’rb'ge „ 9 1,826 / 101| „ 18,686 | + 264 Ё Liverpool „ 10] 21,657 — 142 | 23 + 7,563 | 103 | .. 
Gateshead. . „ 9 | 1,882 |+ 129| , | 20215 + 418 : roi „ В | 30,181 |+4,972 | 9 | 180,864 |+ 26,697 | 512 71135 
Gravesend, N'fleet| „ 9 475 — 43 „ 4,710 | — 658 3 + Lowestoft » 10 166 — 9/.. : ERE DN 
Gr' n'k, Pt. Gisgw ” 9 1,353 Du 1 $9 18,432 + 1,159 Manchestei . 37 17 28, 884 173,712 11 143,421 + 4,664 8.2 oa 
Hartlepool wach “ee 9 520 |—— 91 „ 5,619 | — 459 Newcastle » 17 °81|+ 418 at е EN 905 
Kidderminster » 9 245 — 10] „ 2,312 | — 288 m Newport „ 10, 1,159 |+ 125 10 5,767 |+ 7:8 | 144 |+ 5 
Merthyr .. xx. 9 290 — 13| „ 4,296 | — 228 ie Oldham i: ee „ 183, 263 |+1,017 | 12 19,608 |+ 5,159 | %82 |+ 
Metropolitan. „ 9 | $5,214 142,874 | „ | 148,851 |+ 90,788 | .. |.. Plymouth ..  ..| .. 5 RN is an " Ma MA 
Middleton. . » 39 784 |— 259 „, 6998 | + 180|.. |.. Pontypridd . i „ 17 418 ЯР 11 1,979 " 8776 
Oldham — Ashton „ 9| 1,148 |— 199| „ 11,53 | — 57 ...|| Portsmouth. .. n» 17| 4,58 ＋ 604 11 21,353 — 293 13 
Peterborough ..| , 9 285 |+ 4j y 2,698 | — 837 s Readin E | 1,190 e 9 6,372 |— 247 1814|.. 
Poole ..|, 9| 554 — 8|, 5,798 | — 363 .. || tRochdale „ 17| 958 |+ 817 11 7,158 |+ 5,696 184 188 
Potteries .. .. „ 9 | 8,435 |+ 127) „ 87,900 | + 188 as +Salford А „ 19 | 5,746 |41,753 | 11 50,196 |4- 
Rothesay .. „ 9 286 — 5 ,, 1.817 T 67|. RE Scarborough „5 17 441 Е 94 2,106 2 
Sheerness..  ..| „ T 157 T 260 „, 1.808 + 251 ВЕ Sheffield . «| ay 18 | 10,628 |+1,207 | 12 | 58,687 |+ 1,625 3i + ц 
Southport e|» 9 626 |— 166 „, 6,052 | — 590 M Southampton ..| » 14| 2,189 |+ 167 | 11 | 10,983 |— 16* 
South Staffs. .. „„ 9| 1,40 + 606 „ | 15,519 — 1,027 n Southend-on-Sea ..| ,, 14 856 |+ 184 | 11 8,640 |+ 207 б 
Bwanse& .. „ 9 1,598 |+ 520 , | 18,127 | + 1,8653. || Stockport. „„ 16 1,626 . 345 11 6,857 |+ 255 | 114 |+ 1 
Taunton .. wb we. OF 96 — 25 „, 1,022 | — 149 as +Sunderland КР „ 18 1871 ＋7 557 11 14,936 |+ 107 21 {+1 
8 „ 556 — 98 „, 4,546 | — 1,008 me eside .." .. „ 14 | 1,107 ＋ 814 |24 9,029 AS Т 
eston-s-Mare ..| ‚ 7 291 — 21, „ 1,887 [+ 9 +Warrington E 326 - 5 9 2908 T 90 73 
. „ 9, 768+ 8|, 8,214 | — 218 West Ham ..| o» 15 |. 8,620 1,986 | 11 | 16,780 |+ 7,108 1109 |+2°9 
Worcester. » 9 615 — 51 ,, 6,296 + 638 Wolverhampton ..! „ 14 2,098 |+ 862 11 8,701 EE m 
Wrexham.. s. 9 183 |— 46 „, 2,223 — 256 | 
Yorks, Wool. Dist. » 9| 1,968 + “| 15 13,768 + 896 | 
Cen. London Rly. June M 13,252 — 60 | 94 ; 166,969 |+ 1,841 6 
City & 8. Lon. Rly. T 5,984 |+ 185 25 70,567 — 8,5601 | 6} | 
i Dublin-Lucan Rly. 57 16 398 + 80 24 2,072 |+ м 7 
Burnley June 17 | 2,418 |+ $87 $4 "n ex Де G. N. and City Rly. „ 17 8,035 71.242 | 94 91,794 pu SA 
Burton · on · Trent. „, 783 1+ 47 11 8,670 | — 231 4 L' pool Overh'd Rly. „ 18 | 3,369 |+ 181 24 37,851 — 1,648 6-76 
tBury.. E "T ae 724 és 9 6,180 Эе са Mersey Railway ..| „ 17 | 8,516 |+ 399 24 38,670 |+ 2,070 


* Compared with the corresponding period of 1904. 


t Includes horse and other receipts. 


t One week only. 
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ELECTRICITY IN BRAZIL. 


By W. WHYTE GAILEY, A. MI. I. E. E., 


Amistant Electrical Engineer, Sao Paulo Railway, 
Bao Paulo, Brasil. 


I BELIEVE this subject ought to be of interest to the elec- 
trical world at home, as the conditions here are so absolutely 
different. I will therefore proceed to give what I hope 
will be some interesting information about a country which is 
practically unknown in the electrical branches of engi- 
neering in England, if one is to judge from the amount of 
Englisb material and plante here. 

All the electrical supply companies seem to be either 
American, German or National, the last with American 
or Continental plants, and as far as I can find there is not a 
single electrical supply undertaking belonging to an English 
company except that lately purchased from an American 
company by the City of Santos Improvement Co. The 
machinery of this plant in Santos is all American. I have 
placed particulars of it at the end of this paper. | 

This country is admirably adapted for the production of 
electrical undertakings, first, on account of the quantity of 
water power available for generating purposes; second, on 
account of the fact that the up-country towns have no gas, 
and on that account electricity is practically unopposed for 
illumination and ice-making; third, on account of the 
fact that althcugh the custom-house rates are high, yet 
there being practically no laws binding the undertakers in 
their wiring, they can use overhead distribution and trans- 
mission and extra high voltage; fourth, there is no 
expensive and tardy Act of Congress to be obtained before 
commencing the erection of a supply station. Again, there 
is no Boatd of Trade in this country to look after people 
and see that they don’t get hurt. Each man here, as in the 
U.S.A., must look out for the danger for himself. 

The first duty of electrical undertakers is to approach the 
Camara or Town Conacil of the town to be supplied, and to 
obtain a concession from them. 

This conceasion is obtained always without any payment 
and with the concurrence of the people. 

The undertakers have to pay for the legalisation of 
papers according to the value of the undertaking— 1, 100 
reis рег 1,000,000 reis, t.¢.,°11 per cent. of capital. 

The usual length of a concession is 20 years. 

In the case of electrical traction, the undertakers, as a 
general rule, except where specially mentioned in the con- 
cession, have to maintain the road in proper condition 
between the tracks and for 60 centimetres each side for six 
months after the rails have been laid. 

The usual terms of а concession are the following :— 

1, Names of undertakers, Presidente and Intendentes of the 
Camara, . 6., Mayor and Town Council. 

2. Period of the concession. | 

3. Number of lamps for public lighting to be erected and 
maintained by the undertakers. 

4. Fixation of prices for public lighting to be paid by the 
Camara. | 

5. Fixation of maximum price that the undertakers will 
charge for private lighting. | 

6. Fixation of fine that Camara has to pay to the under- 
takers for failing to maintain concession. 

7. Vice versá, and also fines for interruption of supply. 
(The latter are not as a rule severe. In one case of which 
I know, there is no fine for interruption unless it laste three 
days, and then it is only £10.) 

8. Special clauses as to height of polea and quality and 
type of same in the streete, bare wire or covered conductors, 
highest voltage allowed in houses, guarantee of installation 
being made properly under superintendence of Oamara’s 
engineer, and во many others according to the circumstances. 

The general system in use here is to generate at a water- 
full or rapids at 2,000-3,000 volts, and if the transmission 
line is long to step up to 15,000-80,000 volts for line trans- 
mission, to step down at sub-station in town to 2,000-3,000 
volta, and to have a primary and secondary distribution with 
transformers on the posta at street corners. The voltage of 
the secondary distribution is generally 110-200 volta for 
lighting and 220-440 volts for motors, The appearance of 


trailer, are universal. 


the streets on account of trolley wires, overhead distribution, 
telephone and telegraph wires is decidedly ugly, but means 
a great saving of expense, ease in fault-finding, and cheap- 
ness of maintenance. 

For traction the current is transformed at the sub-station 
by motors driving generators. Generally synchronons motors 
are used. Rotary converters are seldom employed now at 
the end of a long transmission line. The general traction 
voltage is 550 volts. 

The usual system of wiring charges and prices for con- 
sumption of energy is as follows :—Undertakers do all the 
wiring at 15s. to 20s. a 16-0.P. lamp, and supply current at 
the rate of 48. to 58. per 16-0.р. lamp per month. Meters 
are very seldom used in small installations. 

Lamp renewals are done by some companies free of 
charge. 

The internal wiring, except in special cases, is of the cheap 
temporary wiring type like the outdoor work, main switches 
are bare and exposed, and wiring is run along the ceilings 
and walls on insulators. 

I know of one cage where a man complained of bad light, 
and on examination it was found that his wiring had been 
done with bell wire with joints unshaped and unsoldered. 

The poles in use are nearly all wooden, cut down from 
the virgin forests and unseasoned, but as it is found that 
wood rots very quickly, however well seasoned, they are 
being gradually replaced by iron posts, especially in the 
larger installations, and most of the new work is with iron 
posts and iron brackets, the insulation being left entirely to 
the insulator. | : 

The American overhead trolley work done here seem 
pretty good and well fixed. Trolley poles with fixed heads 
are invariably used according to American practice. Single- 
deck cars with two 15-н.р. motors, and occasionally with a 
The hand brake is almost universal 
with the exception of Rio de Janeiro, where electric brakes 
are used. No guard wires are employed. 

Again, the interiors of generating stations are usually very 
plainly and cheaply fitted up, and little or no protection of 
exposed high-tension switchgear ів to be seen. One seldom 
sees a rubber mat, ог even a wooden platform in front of 
exposed switchgear carrying 2,000—3,000 volta. 

I have found it very difficult to get any statistics of the 
various electricity supply companies, since, not being 
licensed by Act of Congress, they are not registered in Rio 
de Janeiro, The only source from which to obtain such 
data is from the Delegado Fiscal of each State, as every 
company has to be registered with him. Even he could 
only give the names of the companies, and it would 
be necessary to write to each one to find out particulars of 
plant. | 
Unfortunately, State officiala here do not care to give any 
information whatever, even to their own countrymen. 

Of course, іп a tropical country with overhead transmis- 
sion and distribution, there is a great danger of interrup- 
tions from storms and landslips. 

For telegraph and telephone work, iron poles and brackets 
are used almost exclusively. 

Many small towns have telepuone systems and telephonic 
intercommunication, more or less in bad condition, using 
earth return. Тһе Sao Paulo-Santos Telephon Co., а 
national company, is keeping up to date, It is about 
to install in its Sao Paulo exchange a multiple switch- 
board with self-restoring drops. | 

The Government have telegraph communication only 
between the principal towns. They use the duplex Baudot 
and the Morse systems. Their lines generally run along the 
adjoining railway company's poles, and are maintained by 
the company. The telegraph communication with the smaller 


towns is carried on by the railway companies, who generally 


use the needle instrument. The electric block systems are 


used on the larger railways. | 
Electricity is used extensively in the large gold mines 
ip the State of Minas Geraes, and some of these mines, such 
as the Mono Velto and the Sao Bento, have large modern 
plants. 
Many isolated beer and ice factories, distilleries, cotton 
mills railway shops, &c., have small local plants of their 


own. 
As an example of one local isolated plant, I may mention 
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our Serra plant on the Sao Paulo Railway. Up this mountain 
range, 800 m. high, on the route between Sao Paulo and 
the port of Santos, the S. P. R. climbs on an 8 per cent. 
grade 10 km. long. This is divided into five sections up 
which the trains are hauled by 1, 000-H.p. winding engines, 
by cables gripped by locomotive brakes at the lower ends of 
the trains. This whole distance is lighted by arc and incan- 
descent lamps, the former being used at the passing places and 


bank heads and the shunting yards, and the latter in the signal 


Cabins, engine and boiler houses, and in the 18 tunnels. We 
have a н.т. three-phase compounded General Electric 
(America) e 2,800 volte, driven by an Ideal ” 


The following is & fairly complete list of towns already 
lighted or with plante under construction in Brazil :— 


Pará. —Capital, State of Pará. 

Manats —Oapital, State of Amazone. 

Bahia.—Capital, State of Bahia, Electric Oar Oo., plant by Siemens 
and Halske, Berlin. 


State of Minas Geraes. 


Uberaba.—Plant by Guinle & Co., American firm, agente for General 
Electric, of America. 

Bello Horizontre. 

Guis de Fora. __ 

Bao Guao d'El. Rei. 

Росов de Caldas. : 


PLANTS оғ Some оғ THE MOST IMPORTANT Towns m тни STATE ок B. PAULO. 


Santos. 
Port of the State of В. Paulo. 
Temporary plant 


Name of town, 


Population . ves ‘ss 55,000 
Name of company - City of Santos Improvement Co. 
rar | English. 
of 3 August, 1903. 
Chief engineer e © W. da F, B. Davids, M. L E. E. 
a 
Length of transmission line — ec 


Railway generators, 550 volts. ~ 
Voltage, generating station Alternators, 2,000 volte. | 


ss transmission line... 


j on streets .. 2,000 volts. 
» in consumers’ pre- 3-wire, 200 bstween outers. 
mises 
416 ~ | 
Frequency and phase v o. and 4.0. 1 0 ~ | 


Bingle-phase used. 
Watsrturbines ... € — 


Two vertical Cahall, 500 н.р, 
American make. 


Engines  ... Two Robb-Armstrong. 
American make, 700 H.P. 
Generators .. Two Gen. Elec. American 450 xw. 
One Alternator Gen. Elec. 200 Kw. 
a Опе Ganz alternator 50 KW. 
Total capacity - . . 7065 Kw. 


Public lighting js 170 50-с.Р., 10 32-0.P., 7 16-c P. 
System of charging... T 


month. 


Electric Tram ways :— 
Km. of route ... ese 42 
A is 82 om. (mule traction). 


Remarks 
phase. 


will be employed. 
with large discounts. 


1s. per Kw.-hour, or 58. per 16-0.P. per 


This plant i« second-hand and temporary, 
and is to be replaced shortly by a Dow- 
son gas plant 3,000 volts, 50 ~ single- 

With new installations meters 

ls. per Ew.-hoar, 


State of 8. Paulo. 
Jundiahy. 
In construction. 


— ——ͤ 


Itu. S. Paulo. 
In construction. серна че of 


250,000 


5,000 5.000 
Empress Luss For- | Companhia Ghuana iS. Paulo Tramway 


cade Jundiaby. Luze Força. a Light & Power 00. 
Brazilian. B Canadian. 
To be opened in July, | To be opened end of | Concession granted, 
1905. 1905. June, 1897. 
Des. Andrada and Dr. Ochariano Fer- Jas. Michelell, Mem. 
Bouzas. rera Mendes. American I. E. E. 
22:5 km. 6 km. 32 
9,000 volte. 2,000 2,100 
15,000 volts. Now, 2,000. 24,000 
Later, 10,000. 
2,000 volta. 2,000 2,200 
110 volts. 110 Light, 115-230 volts. 
Motors, 220-440 volts. 
Three-phase trans- | 60 ~ three-phase. | ~ 60 three-phase. 
mission single- | ч 
phase distribution 
50 ~. 
Escher Wyss tur- Ligerwood. 9 Stillwell Bierce 
bines. | 2,000-H.P. 
1 Morgan Smyth 
2,000-R.P. . 
1 Escher Wyss, 
Zurich, 4, 200-H Р. 
ё 
Oerlikon. American Westing- | General Blectric, 
house. - America. 
700 xw. Probably 250 Kw. 10,000 Kw. 
To start. | 
32. с.р. lamps. 200 32-0.P. Gas. 
1s xw.-hour with | Public lighting, 9з. 944, xw.-hour. 
meter, or 5s. per 92-0.P. 


18 0. . per month. Private lighting, 5a. | 4s. 16-0 P. per month. 
16-0.P. i 


— 4 ft. 84 in. 
— 550 


Iron posts and iron American Westing- | Originally wooden 
brackets are being house Co. poles, except for 
used on transmis- tramway work, but 
sion line. transmission line is 


being gradually 
changed to steel 
towers 


steam engine. We distribute to the supply points at 2,300 
volts, carried on bare copper conductors on glass insulators, 
wooden brackets and iron posts. At the supply points we 
have transformers on the posts which transform the pressure 
to 110 volts. There are also three other plants (D. O.) on the 
Serra for lighting other pointe on the old Serra Inclines and 
in the shunting yard at the Alto-da-Serra. 

Stone's system of train lighting by electricity is used exten- 
sively on most of the railways of importance. 

American engineering firms are well represented in Brazil, 
whereas English electrical firms do not seem to be repre- 
sented by either travellers or houses to any great extent. 

It is interesting to note that in the sub-station at Sao 
Paulo of the Sao Paulo Tramway Light and Power Co. the 
connections between the extra high-tension switchboard, 
24,000 volta, and the step-down transformere, are made by 
underground lead-covered, paper-insulated cable. The paper 
insulation is 18/82 in. thick and stands this high voltage 
very well. The cable was made by Roebling & Co., U.S.A. 


State of Rio de Janeiro. 


Rio de Janeiro, Capital of Brasil; plant in contemplation by 
Canadian Co, It is proposed to generate at falls on River 
Parahyha, 120 miles away. At present they are endeavouring 
to buy up all the concessions previously granted to six or seven 
tramway companies. 

Petropolis. 


Btate of Bao Paulo. 


Santos.—Temporary plant, particulars given in above table. Com- 
pany belongs to City of Bantos Improvement Co, who also 
own the gasworks. 

Bao Panlo.— Canadian company. Plant, General Electric, of 

America, 16,000 m.P.; particulars ‘given in above table. 
Capital, $7,000,000. 
Gundiahy. — Particulars given in above table. 
Swiss machinery. 

Campinas and Itatiba. — Plant under construction by Byiogton and . 
Co. (American firm), at the Falle at Goaquim Egydio. 

Ita.—Plant in construction by Ligerwood & Оо., agents for Weating- 
house Co. of America, at the falls of Itu. 

Ampanc. оо атое plant. 6-km. transmision Une, 5,800 volts, 

. single-p . 

. & Co., America. 


National Company. 
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Iacarehy.—Plant put up by Guinle & Co., Amerios. 
(1,000-volt transmission line.) 
Guaratingeto. n " ` ” 
Mococa. " ” 55 
asu nung. 
Pianos. Plant by Ignaria Sobrinho & Co. 


Limeira. ” 55 
Belem do Descalvado. „ i 


Pinaeicaba. TI " 


Braganca. " " 
Atibaia. " T 
Bao Carlos do Pinhal. 


Espirito Santo do Pinhal. 
Rio Claro.—Biemens & Haleke transmission line, 8 km., 4,200 volts, 


900 нр, ~ 50, three-phase. 
Tabu. 
Uravinhos. 
Sao Simao. 
Саза Branca. 
Bao José do Rio Pardo. 
Riberao Preho, —2,000 v., three-pbase, ~ 50. 

The foregoing table is а description of the most important 
plants in the State of Sao Paulo. From this it may be seen 
that Mr. A. A. Campbell Swinton's calculation of 800 Н.Р, as 
the total amount of electricity generated by water power in 
Brazil, in his paper read before G Section of the British 
Association, Oambridge, on August 22nd, 1904, was rather 
low. 
There is a splendid opening for pushing electrical firma, or 
combines of firms, to establish agencies here either to seek 
out concessions and erect planta of their own, or to install 
plants for local companies or municipalities. I shall be 
pleased to answer any inquiries on the above subject, or to 


supply any information in my power. 


THE WORK OF SCUDAMORE, 


By ROLLO APPLEYARD. 


IN view of the change which is contemplated in regard to 
State control and State management of the telephone system, 
it is а fitting moment to remind ourselves of the eventa that 
culminated in the acquisition by the State of the telegraphs. 
Some idea of the condition of telegraphy in Great Britain 
and Ireland in the days of the private companies, may be 
gathered from the fact that in the year 1868, although there 
were in Edinburgh three telegraph companies, their offices 
were within 100 yds. of each other in the middle of the town, 
with no provision for any other part. Manchester and 
Liverpool had а head office in each town, bnt no district 
offices. A telegraphic message to a destination five or six 
miles from London often took three or four hours. For 
such distances it Was often cheaper and quicker to send them 
by messenger. The maximum rate in England and Scotland 
for any distance was 2s. for 20 words. For less distances, 
18. 6d. or 18, were charged. It was frequently the case that 
another 1s. or 1s. 6d. was added for porterage. The rate 
from Great Britain to Ireland, wholly irrespective of dis- 
tance, was 38. "The companies provided stations only when 
they thought fit, i.e., only when there was likely to be 
remunerative business. Consequently there were many 
important towns completely isolated from the telegraphic 
system, Of these it is sufficient to mention Bodmin, Great 
Marlow, Hyde, Malmesbury, Marlborougb, Midhurst, Red- 
561 Saffron Waldon, St. Ives, Shepton Mallet, and Wood- 
stock. 
At 223 railway stations, where the railway officials worked 
the telegraph, the public were warned that *'the station- 
master is permitted by the railway company to send and 
receive messages to oblige residente, but as his duties are 
manifold, expedition in the transmission of messages cannot 
always be relied upon." To tbe many disabilities resulting 
from lack of equitable distribution and from callous 
operatore, must be added the evils arising from the abusive 
exercise by the private companies of the powers entrusted to 
them by Parliament, This manifested itself in many ways, 
but it was especially evidenced by their treatment of the 
Press of this country. 

The, Press, Agencies of ‘to-day appear,to have had their 
origin in, what was called the “ Intelligence Department of 
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the old Electric and Internatiopal Telegraph Co., to which 
a large and experienced staff of editors, reporters and others 
was attached for the purpose of collecting home and foreign 
news, and distributing it by telegraph to the clubs and 
news-roome “every half-hour.” Опе of the criticisms 
brought against the proposed transfer of the telegraphs to 
the State was that under Post Office administration it was 
doubtful whether the public would have security for the 
complete and satisfactory conveyance of “intelligence” by 
telegraph, and it was also questioned whether it was the duty 
or the business of the Post Office to undertake the work of 
the Press. _  @ 

The old companies supplied country papers at the then 
moderate price of £200 & year, for 4,000 words a day. The 
abuse arose from the fact that at the time the telegraph 
companies were incorporated by Act of Parliament, it was 
not contemplated that they would trade in the supply of 
news; no restrictions were, therefore, impoged as to how 
the work was to be done, and in the event of a breakdown, 
or of a point-blank refusal on the part of the compauy to 
supply copy, the unfortunate newspapers had no redrese. 
There i8 а case on record where а newspaper was advertised 
for sale, and the purchasers applied for a supply of “ intelli- 
gence ” on the ordinary terms; they were told that they 
would not be supplied unless they paid the debt of tbe old 
proprietors, a sum nearly equal to а year's supply of news, 
And the proprietor of a newspaper in the North of Ireland, 
who criticised the delays and errors which occurred in 
the transmission of “ intelligence” to his office, received a 
communication from the secretary of the company com- 
plained of, informing him that the directors must seriously. 
consider whether or not they should supply him with any 
more news. 

It is curious to note that the old companies directed their 
attention especially to sporting ‘news; and the charge was 
brought against them by the Eastern Morning News that 
© while the betting market is always fully reported, there is 
no other department of news which is efficiently supplied.” 
Thus, when Overend and Gurney failed, and when the death . 
of Lord Brougbam became known in London, the country 
press was not informed by this agency. Incidents of this 
kind reacted against the Electric and International Tele- 
graph Co., and the Press proved, as usual, that it is able 
very effectively to guard ita own interests. 

In 1868, two circumstances were exerting great influence 
upon the mind of the public. The first was the snocess of 
the State-owned postal service. The second was the com- 
parative failure of railways owned by private ocom- 
panies.. The penny post did not at first pay, but gradually 
the system became efficient, the Department was held up as 
an example of excellence, so that when at last there was a 
balance on the credit side, the confidence of the nation in 
that State-managed service, if in no other, was established. 
In contrast with this successful issne, the railway companies 
were raising their fares, but were offering very little by way 
of improved accommodation, and the cry was, we have 
given a monopoly to paupers, and we are the victims of their 
poverty.” Тһе evils of unrestricted monopolies were forcing — 
the public to change their opinions, A reaction set in, the 
result of which we witness to-day in the tendency to com- 
munism in regard to everything that can be submitted to the 
process. It is probable that Lord Stanley, who had -been 
Secretary of State for India, and who. had but recently come 
to the Post Office, having seen the advantages in India of a 
State railway system, exerted his powerful inflnence upon the 
side of those who were anxious for the transfer to the State 
of the telegraphs. But whoever was responsible for support- 
ing the measure, the honour of putting the suggestion into 
practical shape and carrying it to a successful issue, must be 
ascribed to Mr. Frank Ives Scudamore. 

This chapter of history is so intimately associated with 
Scudamore, that it will be appropriate to give some account 
of that remarkable man. 

Upon reference to the Dictionary of National Bio- 
graphy,” it appears that Frank Ives Scudamore was the 
son of John Scudamore, solicitor, by his wife Charlotte, 
daughter of Col. Francis Downman, R.A.; he was born at 
Eltham, in Kent, in February, 1828. After being educated 
at Christ's Hospital, he seems to have gone at once into the 


' © “ Dictionary of National Biography,” Vol. LL, pp. 158-164. 
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Post Office, and to have been promoted by easy stages, until 
in 1868 he was appointed assistant secretary ; in 1871, after 
farther promotion, he bad conferred upon him a Companion- 
ship of the Bath. His work ranks in importance, if it does 
not even excel, that of Rowland Hill. Scudamore, however, 
had the misfortune to live in an age somewhat less apprecia- 
tive than that which just preceded it. He was instrumental 
in the elaboration of the scheme for Government savings 
banks. He explained to the public the inducements to 
thrift offered by such a system. Не added to this a clear 
exposition of the advantages of insurance and annuities, and 
be crowned his work by bringing the telegraph system of 
Great Britain and Ireland into uniformity and accord. 
Moreover, it was Scudamore who, against opposition, intro- 
duced female clerks into the postal service, thus breaking 
down prejudice and instituting a custom which has 
expanded to-day with benefit to millions of women 
throughout the world. He resigned his position at the 
Post Office in 1875, and shortly afterwards proceeded to 
Turkey, where be endeavoured to introduce reforms into the 
Turkish International postal system. He was rewarded by 
the Sultan in 1877 with the Order of the Medjidieh ; but 
the Ottoman Government were insincere and vacillating, and 
his endeavours were in great measure defeated. He died at 
Therapia on February 8tb, 1884, aged 61, and was buried 
in the English cemetery at Scutaria. It is curious to note 
that this brilliant man of affairs, who lived his official life 
во seriously, found recreation in contributing to literature of 
the lighter sort. Besides writing for Punch and the Comic 
Times, he doubtlessly saw tbe humour of supplying 
divertingly serious copy for the Scoisman. Не wrote also, 
„People Whom We Have Never Met," and “The Day- 
Dreams of a Sleepless Man.” 

Scudamore drew up his report on the advisability of the 
State acquiring the telegraphs, in 1865, the scheme having 
been originally suggested by Mr. Thomas Allan in 1854. 
This prepared the way for the Acts of 1868 and 1869; the 
first entitling the State to acquire all the telegraphic under- 
takings in the kingdom, and the second giving the Post 
Office а monopoly of telegraphic communication. The 
advantages anticipated were accuracy, precision, and dispatch, 
combined with low charges, facilities for the transmission of 
money orders by telegraph, and uniformity of system. A 
great deal was made of being able to put a telegraph message 
into a pillar-box, and prepaying it in stamps. It was pro- 
posed to collect tbe messages from the boxes at frequent 
intervals. It was asserted that private enterprise had alto- 
gether failed in the work of telegraphy, and that the existing 
companies held out no hope of improvement. On the other 
hand, it was suggested that the Government were “ pursuing 
an aggressive policy by attempting to lay the hand of official 
blundering and monopoly upon the whole telegraph system." 
Ав а counter argument, the country was ыша that ** the 
profits derived would be apportioned to lightening the 
taxation of the country," and the State-controlled systems of 


Belgium, Switzerland and France were held up as examples. 


of excellence. 

Of those newspapers that favoured the transition, tbe 
North British Daily Mail perhaps should be accorded the 
palm. The leader of July 18th, 1868, in a burst of 
enthusiasm declared :—'* We have no hesitation in predicting 
that in a few years not only would the postal telegraph prove 
the most lucrative braneh of the Post Office, but the revenue 
would be such as to lead to the reduction of the rates to the 
half of that at present proposed." 

It would be futile to compare the financial aspect of the 
case presented by Mr. Scudamore in 1868 with the financial 
aspect of the telegraph service to-day. Since the iuitial 
plan was formulated, the tariffs have been reduced out of all 
proportion, апа the resulting figures have' no clear relation to 
the original estimate. It may, however, be of interest to 
note that Mr. Scudamore estimated that there would be an 
annual distribution of eleven million telegrams at an average 
price of Is. 2d. each, representing £640,000. Ор tbe other 
side of the account, the value of the properties of the com- 
panies was estimated at three millions, Referring to the 
Times of 1868, we find that the permanent annual charge 
was estimated at about £100,000. “ Substracting [sic 
—the Times spelling was ‘substracting in 1868] this from 
the gross revenue,” there was thus left £540,000 for working 


expenses. The working expenses of the companies existing 
at that date were £345,000 a year. The increased business 
might augment this sum, but, on the other band, amalga- 
mation would reduce it; and on the whole Mr. Scudamore 
thinks that the total expenses would not amount to more 
than £404,000.” This would leave a surplus of £186,000. 
Making the utmost allowance for error, there could not, he 
thought, be a surplus of less than £77,750. The Times did 
not endorse these estimates, but it took the very sound view 
that “if the public advantage imperatively required it, the 
question of cost might be regarded as a subordinate опе.” 

In 1868 Mr. Scudamore presented his revised estimate in 
an adroit form which defied direct criticism, for he gave a 
maximum as well as a minimum statement of probable 
revenue. His ideas as to purchase price had to be modified 
in this second calculation, for the simple and adequate reason 
that the original estimate was for the purchase only of the 
* Electric and International,” the ** British and Irish 
Magnetic,” the United Kingdom," and the London 
District" companies, whereas it was by this time decided 
that the purchase would have to include the cable of the 
Reuter Telegram Co., the Universal Private Co., and 
the public telegraph traffics of the South-Eastern,” the 
„London, Chatham and Dover,” the “ Brighton and South 
Coast," the Caledonian,” the North British," and other 
railways. | 

The effect of this, in round numbers, was to put up the 
probable purchase price to £6,000,000. At 34 per cent. 
per annum this requires a revenue of £210,000 per annnm. 
Mr. Scudamore’s estimate of revenue of the minimum to be 
derived from the proposed Government telegraphs, after 
deducting all expenses and charges on the larger scheme, 
was now £208,000. His maximum estimate of the same 
item was £358,000. The Chancellor of the Exchequer, 
therefore, proceeded on the basis of the mean, i.e., £280,500. 
With money at 3} per cent., this mean represente £8,000,000 
purchase value. The Government, therefore, concluded that 
if Mr. Scudamore could buy up the concerns for £6,000,000, 
there would be a balance in favour of the Government of 
£2,000,000. 

In bis negotiations with the companies for the purchase 
of their property, Mr. Scudamore was at the disadvantage 
of having to put all his cards on the table. Moreover, the 
Bill did not come on for discussion in Parliament until 
almost the end of the Session, and to make matters more 
acute, a General Election was pending. Meanwhile the 
bbares of the Electric Telegraph Co. гове by June 28га from 
£153 to £165, as the result of the reference in Committee. 
And between June 28rd and July 23rd there was a rise of 
£41. It was on June 25th that Mr. Scudamore made the 
company a definite offer, subject, of course, to the approval 
of the House of Commons, to buy tbem up at © 20 years’ 
purchase of the present net profite," These terms were 
accepted by the company on June 30th, and were duly 
ratified by the Parliamentary Committee, and confirmed by 
the House of Commons, subject to the passing of a money 
Bill in 1869. 

For no better reason than that the Bill, if passed, would 
be credited to & Conservative Government, it wes disputed in 
Bome degree by Gladstone and Goschen. Others of the 
opposition actually tried to throw dust in the eyes of the 
electors by suggesting that the block systems on the railways 
would be deranged, and that accidents would result. Араш, 
there were those who suggested that if the Government took 
charge of the telegraphs, the meeseges would be betrayed by 
the operators, and sold for electoral purposes. There was 
also the usual argument that the various officials connected 
with the Electric Telegraph Co. “wished to receive hand- 
some compensation allowances at the hands of the Govern- 
ment.” The Government saw clearly enough that every 
day of delay would enbance the purchase price, and they 
were not slow to enter into the necessary negotiations. 

Thus was completed one of the most effective and far- 
reaching schemes for facilitating the business of this 
country that has ever been accomplished by statesmanehip. 
If any are inclined to complain of inaccuracies or delays in 
our present system of telegraphs, they will find that, com- 
pared with the system which preceded it, it is the embodi- 
ment of efficiency; and if they protest that the service does 
not pay, they will find that those who. use it are, obtaining 
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fall value for their money, and they may ponder as to the 
desirability of raising the tariff. The man to whom we 
owe this masterpiece of administration is Frank Ives 
Scudamore. 

In the early days of the penny post it was the custom to 
seal all letters. And the seal often enough bore the words, 
„Thank Rowland Hill for this.“ In tribute to Rowland 
Hill a grateful country presented him with £13,000, and 
they did themselves the honour of erecting a monument to 
his memory at the Royal Exchange, They understood a 
penny. Scudamore conferred benefits, but upon an age 
with fewer moments to squander upon gratitude; his work 
remains, but destiny has removed his name from it. 


REVIEW. 


Imperial Preferential Policy. By CHARLES 
London: P. 8. King & Son. 18. 


The country is getting a little bored with the fiscal con-. 


troversy, and publishers find that the demand for literature 
on the subject shows a remarkable falling off. It is a some- 
what unsatisfactory undertaking to review any work on the 
subject, as it is essentially & controversial one, and the 
views of the reviewer must either be in harmony or totally 
opposed to those of the author. Jn the former case, the 
review is a pan of praise, whereas in the latter he is bound 
to point out what he believes to be erroneous in the author's 
views. In the second case, he frequently finds himeelf 


expected to follow up his review with a lengthy correspond- 


ence with the author. 

The book under notice is a reprint of some addresses 
delivered on behalf of the Uxbridge Branch of the Tariff 
Reform League. There is nothing new attempted in the 
way of argument, the author confining his remarks to a 
general survey of the main arguments that have been 
advanced on the subject, 

Like many another disciple of Mr. Chamberlain, the 
author, like his master, shrinks from styling himself а Pro- 
tectionist. A Free Trader in theory, but a Protectionist in 
practice, he is astute enough to see that his position is 
illogical, and seeks to excuse himself. Thus, on p. 10, 
having already expressed his belief in Free Trade, and 
admitted that it is theoretically irrefutable on economic 
grounds, he says :—“ Everything which is true in theory is 
also good in practice, but with one highly important pro- 
viso, viz., that proper account be taken of other theories, 
equally true, oec врһегев may collide with that of our 
own, and possibly throw it entirely out of action." What 
does the author niean ? Logically, he means that both 
Free Trade and Protection may be equally true in theory, 
which is transparently absurd. No, the author's instincte 


are right; Free Trade is true in theory, and, moreover, 


may be carried into practice absolutely, whereas Protection 
is absolutely impossible as a universal system. Through- 
out the book, Chamberlain is the final Court of Appeal ; in 
fact, the author's attitude towards this '* Missionary of 
Empire " amounts almost to a mild form of idolatry. 

On the first page, we learn that by force of character the 
unpractical may be made practical. Oertain ideas were 
previously looked upon as unpractical, and, adds the author, 
* во they were, no doubt; but, by sheer force of character, 
Mr. Chamberlain is very rapidly bringing them home to the 
community in a more favourable light.” Force of character 
can never make practical the unpractical, although an 
orator may, a8 Pope says, “make the worse appear the 
better reason.” 

One of the stock arguments of fiscal reformers is, that all 
who do not see quite eye to eye with them are convinced that 
“all is well, and that everything is for the best in the best 
of all countries, &c." The author drags in this platform 
claptrap, although in his “considerable travel in various 
parts of the world” he most certainly never met with any 
sane man who entertained any such preposterous notion. 

The author decides to “ almost entirely refrain from any- 
thing in the way of statistics,” and he is ** not a believer in 
dealing with any special aspect of a question,” Wise 
follower of a wise leader ! 


BRIGHT. 


M sugar ә 


A characteristic feature of the addresses is the launching 
of opinions unsupported by a particle of evidence by way of 
argument, True, the author refers to his assertions as 
arguments, but for the most part they are merely opinions. 

Thus tbe important subject of producer and consumer is 
treated in this way: “A point on which I desire to lay 
considerable stress is that, for the nation as a whole, the 
producer standpoint is nowadays of greater importance than 
that of the consumer.” Now, a statement of this kind, 
involving an important principle, viz, that the means is 
more important than the end, deserves a rather more serious 
backing tban the further statement that a labourer is a 
producer before he can become a consumer, seeing that it is 
n to possess money before spending it.” This is the 
sole argument (sic) to support such a far-reaching 
expression of opinion. Does the author seriously think that 
an agricultural labourer really produces money? If this 
is what he learnt during bis “ considerable travel in various 
parts of the world," or * when sitting, like the profeesors, 
in my arm-chair—a considerable and enthusiastic student of 
political eoonomy— not only the political economy of by- 
gone ages, but also that of to-day,” he has yet to learn one 
of the most elementary principles of economics. 

Coal is one of the few things which the author partiou- 
larises. He expresses the opinion, ** coal—like many metals 
—many of us consider we should keep for ourselves within 
the empire, rather than export to foreign countries.” This 
coal argument of the tariff reformer indicates a great lack 
of the sense of proportion. Taking the year 1902, being 
one for which complete records are available, in that year 
over 270 million tons of coal were produced in the United 
Kingdom, the total exports being slightly over 43 millions, 
fully half of which exports were sent to our own coaling 
stations in all parts of the world, and to our Colonies. 
Only abont 8 per cent., therefore, at the outeide was exported 
to foreign countries, and it is this small total which our 
fiscal agitator thinks is denuding the country of its coal 
supplies. 

The author, moreover, is out of harmony with the findings 
of the Royal Commission appointed in 1901 to inquire into 
and report upon the coal supplies of the United Kingdom. 
This Commission found that there are still over 89,000 
million tons of coal to be relied on, safficient to meet all 
our requirements for more than 400 years; whilst taken all 
together it is estimated that we have over 100,000 million 
tons in reserve, and the Commission further condemned the 
coal export duty, and gave its opinion that there seemed to 
be no present necessity to restrict shipments artificially in 
order to conserve our supplies, 

Again, this coal argument is quite illogical, as the author 
has previously shown that almost every article exported from 
this country means employment of labour. And there is 
probably no article of commerce whose selling price contains 
so large a proportion of the costs of labour as does that of 
ccal. The intrinsic value of the coal itself in the ground is 
almost trifling as compared with the actual cost of labour 
expended upon it before it reaches the consumer. 

The author is equally unfortunate in his reference to 
German exports to this country. He takes the year 1908 
to show that German exporta increased by about 5 per cent. 
against our 24 per cent. If the author could have shown 
that during this period Germany was enjoying exceptional 
prosperity his arguments would have had some weight ; but 
the fact is, that the excessive exports were due to a period of 
exceptional depression, and it is fully expected that these 
will fall off now that the internal trade of Germany is 
improving. | 

Speaking of retaliation, the author tells us that foreign 
countries would not dare to retaliate, that they are more 
likely to say, “ Do not shoot, we will come down,” and that 
they would lower their tariffs rather than raise them against 
us. In this connection we might take the author’s advice 
when he says, “ Let us judge the fiscal tree by ita fruit, and 
not by the supposed nature of the soil from which it springs." 
Well, the country bas had excellent opportunity of judging 
of the fruit of the experimental fiscal tree in the matter of 
The result is that the consumer is now paying 
about double the price, and some 20,000 fewer workers are 
employed directly tban before the experiment, to say nothing 
of the trades hit indirectly. The confectionery trade is, as 
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а result of this fiscal trial trip, being gradually transferred 
to Switzerland, and by the irony of fate we are export- 
ing machinery to them for that purpose. Further, 
Russia, which is one of the countries affected, and which 
would not, according to the author, retaliate, but ask us to 
atop firing, has retaliated in a most effective manner by 
imposing an additional tax on Indian tea. India, by the 
way, is disposed of by the author in a very airy fashion, by 
saying that Mr. Chamberlain has not happened to mention 
India when roughly foreshadowing the Fiscal Policy.” The 
expression “not happened to mention " is delightful in view 
of the fact that Mr. Chamberlain has been so repeatedly 
asked what he proposes to doin regard to India. The author 
rather spoils what otherwise is a fairly temperate résumé of 
the Fiscal controversy by occasionally imputing unworthy 
motives to thoee who venture to. di with him. Thus, 
we read in the peroration of the last page but one, There 
has been a great deal of talk lately about * gambling with 
the people's food’ ; the fact is, tbose out of office are now 
becoming ravenous, and have rusbed at this opportunity of 
appealing to ignorant sentiment.” Yet the author himself, 
in several places, distinctly states that the preferential 
policy undoubtedly will raiee the price of food. 

The book raises so many controversial points that to 
review it properly would mean writing another résumé of 
the arguments on the other side. The country has, however, 
already sbown itself to be surfeited with the subject. 


OF TRAMWAY MOTORS. 


THE INSULATION 


Tux importance of first-class insulation in the construction 
of tramway motor armature and field coils can scarcely be 
exaggerated. At the present time, renewals of such coils 
form a large part of the maintenance expenses of railway 
motors, and in some quarters experiments are being made to 
produce an insulation having greater heat and moisture- 
resisting capacity Шап anything tbus far marketed in 
standard machines. Some very interesting results have 
been reached by Mr. L. W. Downes, of Providence, who 
bas been investigating this question for some time, and who 
presented the details of his tests at a recent meeting of the 

New England Street Railway Club. | 
Anyone in the least familiar with direct-current tramway 
motor practice to-day knows that these machines have been 
brought by designers to а high state of reliability and 
efficiency. Breakdowns of motors in service still occur, of 
course, but they are во uncommon in well operated systems 
as to occasion surpriee—a decided contrast to the early days 
of the industry. Derailments, the dropping of gear cases, 
broken axles, hot bearings and similar mechanical defects are 
more usually the cause of delays than are purely electrical 
difficulties. As for efficiency, a maximum of 86 per cent. is 
maintained through a wide range of load by many of the 
larger motors, and in nearly every detail of design the 
modern machine shows the result of improved disposition of 
materia] and workmanship. At the same time, there is in 
many cases room for further improvement in the doing 
away with all forms of carbonisable material in the insulation 
of the field and armature coils. According to Mr. Downes, 
the problem is to produce an insulation capable of standing 
a temperature of from 400° to 500° C., at the same time 
being unaffected by prolonged immersion in water, and 
especially, water at times impregnated with salt. Mica is 
uneuited to the purpose, because of its lack of 1 
Asbestos must be impregnated with some compound to make 
it moisture proof, before it can be employed. 

Experimenta in field coil construction with asbestos fibre, 
carried out with various compounds subjected to known 
temperatures for given periods, showed that asbestos paper of 
good grade, thoroughly saturated with baking japan, secures 
an excellent beat and water repellent covering. Since 
baking japan is mainly composed of linseed oil, it was 
found to be open to the objection of all compounds con- 
taining vegetable oil—a tendency to decompose when elec- 
trified, with the consequent formation of free acids, which 
in turn-attack the copper of the windings, forming copper 
salts and, destroying the insulation between layers. Hence 


the insulated covering of a coil must be in two parts: an 
inner covering impregnated with one of tbe hydro-carbon or 
paraffin oompounds which are not so affected, but which does : 
not possess the lasting moisture repellent qualities which the 
japan does, and an outer covering | which can safely be 
impregnated with the japan or baking enamel. It was 
found desirable to eliminate any material in the construction 

of the coil which would decompose under 500° C. Asbestos . 
tape was used in place of cotton tape for binding the layers to- 
gether. Great care was necessary to avoid using any carbonisable 
material, not so much on account of the failure in insnlation 
caused by its destruction as the mechanical vibration of the 
surrounding parte, which tends to destroy the coil ultimately. 
Mica and asbestos paper were used in place of cardboard to 
hold the layers in place, and asbestos twine for binding the 
terminal in position, thus completely eliminating any material 
which would be destroyed by the heat encountered in practice. 

During the construction of these fireproof coils, after the 
inner covering was applied, the ooils were dipped in one of 
the hydro-carbon compounds such as armalac or dieleetrol. 
They were then coated with asbestos meal, which excludes 
the air and covers the ooils with a heat-resisting water 
repellent. Then a covering or jacket of asbestos paper 
dampened with water was put on, the edges being connected 
by paste. Oomplete penetration of the water repellent is 
most important. The terminals were insulated with micanite. 
After the asbestos paper was put on, the coils were heated to 
а temperature of 350? O., the idea being to drive off any 
water which might remain and do damage. It was, of course, 
impossible to drive off all the moisture, but во little remained 
at this temperature that it could safely be neglected. Another 
covering of asbestos, followed by asbestos braid, was then put 
on, the dampness again being driven off by heating, after 
which the ooils were immersed in baking japan, the dipping 
being carried on until the outer wrapping of braid d to 
show. The japan was then baked into the coil& In the 
first experiments very thin asbestos paper was used, about 
*01 in. in thickness, but later good results were secured with 
a thickness of 03 in. 

Tests were made between coils insulated by cotton and by 
asbestos paper, as nearly under service conditions as possible. 
They were heated by passing a current through them in 
series, temperature measurements being made by the rise in 
resistance of the wire. The ooils were ele in casinge 
strongly magnetised, to still further carry out the idea of 
gervioe conditions, and readings were taken every 15 minutes, 
day and night, for six days. The temperature in both coils 
or sets was gradually increased, until finally the ootton- 
covered coil reached 780? F., and the asbestos-insulated ooil 
900? or over. At the end of the test both ooils were 
immersed in water. The cotton-insulated coil broke down 
at once, but although the water reached the boiling tempera- 
ture, and was kept there for about 24 hours, there was no sensible 
decrease in the insulation resistance of the asbestos оой, | 
The outer covering of the cotton coil had become hard and 
brittle, while the asbestos coil was uninjured. The final 
calculated temperatures were 440? C. for the asbestos and 


. 419° C. for the cotton-insulated coil. Over the micanite . 


bushings used to insulate the terminals were foroed metal 
rings, to which were soldered disks of thin sheet brass con- 
stituting water shields. | 

In another test а current of 70 ашрегев was applied to а 
G.E. 800 field coil, and to an asbestos coil. At the end of 
an hour the temperature of the former had risen to over 888° 
O., while it was carried to 419? in the asbestos coil. The 
G.E. 800 coil ignited and complete carbonisation tcok place, 
while the newer coil was uninjured. Blow holes appeared 
in lead-covered coils at 78°. In service the lower field coils 
of a railway motor are generally subjected to the most trying 
conditions, but it is doubtful whether it would pay to make 
any distinction between the grades of insulation adopted 
upon the upper and lower coils. 

Armature coils have been successfully insulated. in the 
same manner, but on account of the limited available space, 
it has been found necessary to keep down the thickness of the 
insulation. It has been found possible to use three layers of 
paper, Ol in. thick, and one thickness of asbestos tape, butt 
wrapped, if the tape is dampened and rolled down from *08 
to 02 in. Damp asbestos is quite plastic, and can thus be 
thinned without destruction of the fibre. If the leads are 
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covered with asbestos tubing, the coil will be nearly 
indestructable. Of course, as the temperature exceeds 500° 
and mounts upwards towards 1,000°, it comes dangerously 
near the meltiog point of copper. The insalation was not 
designed to meet practice conditions in excess of 500°, 


- although the tests thus far made do not place any arbitrary 


limit on its value. 


It is probable that the sparking limit of 
the motor brushes would be reached long before these high 
temperatures conld be attained in actual service. Delto- 
beston wire was used in the asbestos coils tested. 

In connection with this subject of insulating motors and 
other apparatus against the action of heat, it is worth 
remembering that other points besides the disposition of 
heat losses must be considered in selecting electrical 
machinery. It is often claimed by manufacturers that this 
or that piece of apparatus is provided with better venti- 
lating facilities thau any similar machine on the market, 
and the fact is emphasised as though it were a point of 
great superiority. Doubtless ventilation is an excellent 
feature as far as it goes, but when the heat losses are 
aggravated by inadequate copper and iron in the construc- 
tion of the machine, the ability to throw away needless heat 
is not such a good point after all. It is all well enough to 
protect the windings against heat, but if this is done at 
the expense of ample cross-sections in the electrical and 


. magnetic circuits, inefficiency is almost certain to result. 


to improve even standard equipment. 


„These experiments, with a view towards improving the 
construction of motor armature and field coils, go a long 
way towards showing that there are sometimes able 

They illustrate the 
possibilities: which still lie ahead of the designer in more 
than one branch of electrical work, in his efforta to reach 
the limit of efficiency and durability. 


SWISS METHODS OF CHARGING FOR 
ELECTRICITY SUPPLY. 


Sone interesting information on this snbject is contained in a paper 
recently read by Dr. G. Stern before th» Vienna Elektrotechnischer 
Verein, and in the sursequent discussion. 


The psper deals with the methods adopted by over 10) supply. 


‘stations, and shows that nothing approaching uniformity, either in 
the method of charging or in the amount charged, has ás yet been 
attained. . 


As regards lighting, some stations adopt a single inclusive charge | 


nominal candle-power-year, and its amount varies from 72d. to 
1s. 4d., with an average of 104d. Others have several rates according 
to the nominal total annual burning hours. Thus, when three rates 
are adopted, the average price per candle-power-year is, for a 500- 
hour year, 10jd.; for a 1,000-hour year, 1s. 044. ; and for a 1,500- 
hour year, le. 9d. 


Although this fixed inclusive charge system is in very general use 


at present, it seems likely that it will gradually be replaced by the 
meter system. For many years when meters were employed the 
charge per kilowatt-hour was from 3d. to 6d., and tbis was eupple- 
mented by a further charge of from £2 16s. to £3 12s. per year per 
kilowatt as a guarantee sgainst loss through too little use of the 
lamps inetalled. This latter charge was later replaced by a definite 
minimum charge on each consumer of from £1 4s. to #4 16s. per 
annum. In cases where tbe sole charge is а rate per kilowatt-hour, 
the amount of this rate varies from 324. to 72d., and is subject to 
varying rebates. — ; 

These rebates are assessed sometimes on the number of lamp con- 
nections, sometimes on the hours of burning (where the charge is 
by meter), and sometimes on the amount of tbe total annual con- 
sumption expressed either in kilowatt-hours or in the money value 
of these kilowatt-hours (allowing for the reduced price per kilowatt- 
hour at increasing consumptione). 

. The first of these methods is employed in only 15 cases with fixed 
inclusive charge. The rebate commences at lamp connections vary- 
ing from 100 to 500 c.P., and takes the form cf а reducticn of from 
10 per cent. to 40 per cent. The tecond method of allowing rebate 
only occurs in seven etations, and in mcst of these the amount of 
the rebate allowed rises steadily with the number of burning houri. 
The third method is employed ір 53 out of the 115 cases examined. 
Ten of these grant rebate indefinitely, 24 according to the annual 
money value of the energy consumed, and 14 according to the 
consumption in kilowatt-houre. 

When the redaction is made according to the kilowatt-hours, the 
firet kilowatt-hours up to a certain number, say 500 xw.-hoars, used 
in the year, are charged at the full normal rate, a further number 
of kilowatt-hours (generally a larger number than before, say 1,000 
KW.-hours) is charged at a :educed rate, and so on to the end of the 

year, when the process recommences. | 

The rebate stated as a percentage of the total yearly cost varies 
greatly. Most of the companies allow rebate after a consumption 


of the value of from £8 to £12, and at a rate of from 1 per cent. to 

10 per cent. The highest reba es ever allowed are 33 per cent. on 

а normal price of 62d., and 45 per cent. on a normal price cf 43d. 
unit. | | 

Special systems intended to allow equitably for all the interests 
involved, such as the Wright system, have not found favour up to 
the present. | 

А comparison of the annual charges in typical cases shows that 
for 300 to 500 anuual burning hours the cost by meter comes 
out lower than with the siogle inclusive charge per candle- 

wer-year, tbe difference being only slight at 500 hours, 

ut more marked at 300 hours. For 700 hours the meter 
charge is about 35 per cent. greater than the other, and for 1,000 
hours about 55 per cent. higher, aud so on for still longer hours, 
shcwing that the existing meter cha’ges for short hours of burning 
are too low, whilet for lorg hcurs the inclusive charge is too low. 

Turning next to the supply of energy for power purnoser, out of 
88 supply stations 18 charge exolusively by meter, and 31 exclusively 
by a fixed charge, while 39 employ both systems. 

The fixed inclusive cbarge is especially commonly employed in 
the supply of energy to factories during the complete working year. 
of from 3,0С0 to 3,300 hours. The amount of the charge is usually 
based on the sotual horse-power developed at the motor spindle. 
Some stations allow one fixed price per E P.-year, while others vary 
the price according to the size of the motor. 

The charge per н P.-year for 3-н.р. motors varies from £16 188. to 
£5 88, with an average of £9 124 For 15-н P. motors it varies 
from £13 to £4 4e., with an average of £8 2s., and for 50- P. motors 
it varies from £13 to £4 81, with an average of £7 4s. 

Twenty-five шр make additions of from 12 per cent. to 
$0 per cent. to the fixed charges when the motor is to be available 
at all hours of the day or night in place of merely for the usual 
annual working houre. 

When meters are employed for motor supply, they s»metimes 
take the form of mere working hour indicators, the average borse- 
power being either simply estimated spproximately or obtained by 
means of a recording wattmeter. 

Fifty-one supply companies, however, employ ordinary kilowatt- 
hour meters. Fifteen of these have a single fixed price per kilo- 
watt-hour. Twenty-nine of them insist on a minimum annual pay- 
ment, depending either on the total kilowatt-hours consumed or on 
the size of motor installed, and varying from £2 16s. to £10 per 
consumer per annum.. Sud = Z2 

When direct charging by meter is employed witbout additional 
{ах on the consumer, the price varies from 1°05d. to 1°25d. - per 
H.P.-hour for small motors, and from 6d. to ‘851. per H.P.-hour for 
large (80 н.р. to 50 вр) motore. The prices per kilowatt-hour 
vary greatly, various companies fixing the amount at 6d., ‘85d, 
‘95d , and even as high as 53 d. | 

In some cases part payment is obtained by a fixed annual charge, 
varying from £7 4s. to £14 15s. per R .- yea“, and in tuch oases the 
rate of payment per kilowatt-hour is especially low (2d. to d.). 

Rebate is allowed on the same principles as for lighting supply, 
the amount of rebate most commonly depending on the total annual 
consumption. · : 

Sixty-eight out of the 88 supply companies allow reductions when 
tbe power is ured during the daytime only, mostly by reducing the 
fixed inclusive charge per annual horse-power to between £5 and 
£7. Only three companies employ double-tariff meters. 

A comparison of tbe results of the different systems shows that 
up to abont 1,000 hourr, use per annum the cost by meter is lower 
than by fixed inclusive charge (based on a 3,0C0-hcur year), but 
that if the power is used throughout the working year, the cost by 
meter 35 on the average, very much greater than by the fixed charge 
method. - | : 


| ————— 


THE PROPER USE OF UNITS. ‘ 


Г 


THERE аге constant complaints about the faults of systems of mert- 
surement or upits. There ie, after all, not much in eysteme ; there 
is far more in principles, and if engineers апа cthers would think 
and calculate on first principles they wculd commit far fewer and 
less serious errors tban they fall into by clumsy rule-of-thumb 
methods of calculation. 

Such а case recently came under notice, which had relation to the 
amount of circulating water requisite for condensing а given weight 
of steam. The summer temperature of the water supply being 
probably about 52° F., certainly not, 55° F., the ratio of circu- 
lating water was given as 25 times the feed water, on the assump- 
tion that the hot well temperature might be about 100° F., and that 
each pound of feed water supplied could not possibly be called on 
to part with 1,100 heat units. Nothing, in fact, was deducted for 
work done or for-radiation losses. The poople concerned wrote to 
manufacturers of condensing plant, and a supply of 50 times the 
feed was demanded. It is evident that, since the manufacturers 
knew their business, they had based their reply on the circulation 
water being supplied probably at the temperature of а pond or of 
a cooling tower. The purchasers, however, did not appear to have 
gone beyond mere rule-of-thumb methods, threw the blame upon 


' their ergmeer, and proceeded to put themselves to the expense 


of procuring twice as much water аз they required. Is not this 
but a sample of the everyday practice of too many of our indus- 


trial concerns? The dirc:ors ог the management have no tech- 


nical knowledge fitting them to undertake the duties thry engage 
to perform. The men engaged by such directors secure their posi- 
tions without the necessary qualifications for them. Olten the 
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so-called engineer is merely a mechanic who has grown up with the 
business, has acquired no knowledge of the principles of evgineer- 
iog., and mskes no attempt to be other than a mere mechanic. All 
he does is Cone by experience of something gone before that was 
similar, or by reference to some pocket-book out of which a formula 
is dragged and wrongly applied, or a process of trial and error is 
gone through at the expense of the proprietor or the unfortunate 
eharebs ders, and experiments quite needless are entered upon 
which the mildest of elementary hnowledge of a few physical facte 
would show to be unnecessary. | 

Based as are most of our industries on the calorific power of coal, 
& krowledge cf the thermal unit ought to underlie everything, for 
it is the measure of mechanical effort, of electrical energy and of 
chemical energy, and is, in fact, the universal coinsge of scientifi: 
data. То use this coinsge properly, it is no more necessary to 
know what heat is than it is to koow what the gold is from which 
material coins are made. But it is necessary to success in industry 
to know how to calculate results in their proper unite. 

In the ontcry for technical education, it bas often been pointed 
out in there columns that it is to the employers that it is necessary 
to lock before improvement can be expected. Scientific industry 
cannot live and prosper under ignorant leadership. 

We have ueed the thermal unit in our раны not to point & 
special case, but to illustrate a parallel example, for this unit corre- 
lates all others. It is also simple, yet it ie hardly understood by 
men wh) are responsible for the use of millions daily. An equal 
ignorance pervades employers in other lines. How are these em- 
ployers to be brought into line technically with their youngest 
apprentices? There is a huge mass of unused knowledge in 
lower yanks of which no use is made by those who, while, perhapr, 


calling for protection, are letting flow unregarded to waste many 
fortunes. 


NEW PATENTS APPLIED FOR, 


Кане ec espren for this journal by W. P. Tro & Co., Electrica] Patent 
te, 823, High Holborn, W.O., and at Liverpool, to whom all 
inquiries should be addressed, 


11,745. “Improvements in electric telegraphy.” І. Birsex. June 5th. 


(Complete.) 

11.7596. Im rovements in or relating to ‘a tus for preventing the ‘ live’ 
wires of electric tramways falling to the ground in case of breakage.” 8. Ius 
and A. Roserte June 5th. 


11,778 “Improvements in magneto-electrio ignition apparatus." F. R. Simms 
and R. Bosca. June 5th. (Complete.) 


11,774. ‘‘Improvements in electric fuses and cut-outs.” Tse BRITISH 
8 Co., LTD. (The General Electric Co, United States.) 
une Sth. 


11.808. Improvements in switches for use for eleotrio lighting and power.“ 
W. С. Kirwan and K Quaxkr. Jane 6th. 


11.818. An improved universally adjustable electric light bracket." E.J. 
OvrERELL. June 6th. 


11,€21. “Load салаа: for alternating carrente with automatic regulation." 
R. Ввдон. June 6t 


11,810. '* Eleotrio block signalling and train control system." J. A. WHYTE. 
June 6 b. (Complete.) . 


11,860. Improvements in or relating to electric target setting apparatus.“ 
85 J. 3 (Phonix Elektrotechnische (Сев. m. b. H., Germany.) June 6th. 
(Complete. 


11,801. "Improvements in battery plates." Н. C. Hun BELL. June 6th. 
( Complete.) 


11,862. “Improvements in battery plates.“ H. C. HUBBELL. June 6th. 
(Complete.) 


11,881. Improvemente in aro lamps.“ B. M. Dnaxx and J. M. GoBHAM. 
June 6th. 


11,890. “Improvements in electrical relays for railway track circuits and 


te'egraph purposes." W. R. Sykes. June 7th. 
11,901. “ Electrically operating stop watches from more than one place, 
automatically," B.A. Pitkixaton. June "tb. 


11,931. "Improvementa in methods and apparatus for producing electric 
sound signals.” C. Н. O'BRIEN. Jui e 7ih. (^omplete.) 


11.998. “ Improved controlling apparatus for electrically-propelled vehicles.“ 
W.N.fTEWART. June 7th. 


11,924. Improvements in driving gear for electrically-propelled vehicles.” 
W. N. Stewaat. June th. 

11,081. Arrangement for suppressing harmonics in alternatipg- current 
machines," LA SOCIETE ANONYME WksTINGHovsE and M. LILA NC. (Date 
applied for under Patents Act, 19 1, June 10ch, 1901, being date of application 
in France.) June th. (Complete) 

11,949. “Improvements in and relating to the manufacture of incandescent 
filaments for electric incandescent lamps.” A. Just, F. Hanaman, and 
VEREINIGTE ELECTRICITATS ÁcTIEN-GESELLSCHAFT. June "th. 


11,967. “Improvements in connection with hoisting gear for aro lamps and 
other like purposes." Скомртоз & Co., Ltp., and E. W. ABBOTT. June 7th. 


11,970. "Improvements in and relating to electric switches." THE BRITISH 
T nousoN-HousToN Co., LTD., and E. B. WErr«xonkr, June 7th. 


11,71. “Improvements in vapour electric apparatus." 
Тномвох-Носвтох Co., Lrp. 
June 7%. 


11,984. ‘* Devices for electro-medical treatment." F. LEE. June 8th. 


11.995. Armoured casing for electrical wiring and the like." L. HowELL. 
June 8th. 


12.003. Improvements in socket connections fer electric light cables." 
H. E. Saxsy. June eth. 


12,023. ** Electric conductor ra‘linsvlator.” О, Н. Roserts. June 8th. 
12,024. '* Ап improved electrical switch." A. W. PEN ROSE. June 8th. 


12,032. "Improvements in connection with regulating »heostats and motor 
etarters for еієс:гіс al purposes.“ G. E. FLETCHER. June gth. (Complete) 


THE BRITISH 
(The General Electric Co., United States.) 


12,090. “Improvements in electrical measurjng instruments.“ G. К. B. 
ErLruissroxE. June 9th, 
12.097. “Improvements in and relating to electric arc lamps." В. Zvsxaw. 


(О. Konitzer, Germany.) June 9th. 

12,105. “А new insulating material and procese for preparing the same." 
J. MEvyENBERco, June9th. (Complete.) 

12,150. "Improvements in apparatus for compressing or setting the boads of 


electric railways and tramways, and for other analogous purpose: J. SHaw. 
June 10th. 


13.160. Kleatro-catelytic process for obtaining fixed gases from any suitable 
carburant." A. A. EvxxO. June 1043. 


12,170. Improvements in electrical cables." H. Ерискрв and P. Dawson. 


June 10th, 


12,171. “ Hoprovement in aud connected with electrical cables or con- 
ductors." H. Ep sps and P. Dawson. June 10th. 


129,183. “Improvements in a-c lamps." R. P. Myers. June 10th. 


13,193. “Improvements in and relating to means for starting and con- 
trolling alternating current motors.” W. E. Evans. (The Allgemeine Elek- 
trioltäts Ges., Germany). June lOth. 


12, 203. Improvements In electric bells." 8. A. BHIsE V. June 10th. 
t 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрѕох & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 


WinzgLE SES TgLEGRAPHY. G. Morin. 20,061. September 17th. 


GaLvanic BATTERIES. G. A. Wedekind and H. P. R. 8. Porscke. 
September 21st. 


INDCCTION COILS. 
24th. 
Makin SIGNALS. J. Eggen. 20,798. September 28th. 
Dynamo-ELecrric MacHines. H. Chitty. 20,820. September Ath. 
TELEGRAPH SYSTEMS. С. K. Jones. 20,907. September 29th. 


MOUNTING ELECTRIC Firtines OR Instruments. R. W. H. Hofstede-Crall. 
21,008. September 30th. 


MrasvniNG ELECTRIC ITT. W. Hamilton. 21,027. September 30th. 
ELECTRIC RESISTAN ES. Н. M. Hobart and F. Punga. 21,054. October Ist. 


Party LINE TELEPHONE Systems. H. C. Heide. (G. A. Lowry, U.S.A.) 21,018. 
October Ist. 


Мерино ELECTRIOITY. A.J. Boult. (М. E. Turner, U.S.A.) 21,000. Octo- 
г Ist. 


TELEGRAPHS. A. Battaglia-Guerrueri. 21,194. October 2nd. 


Megastgkin@ ELECTRICITY. Siemens Bros. & Co. (Siemens & Halske, Akt. Ges., 
Germany.) 21,404 and 21.405. October 5th. 


Мклвснихе ELECTRICITY. Societe Anonyme des Ateliers de Mecanique de 
Precision de Territet, Switzerland. 21,504. October 6th. 


GaLVANic Batrerigs. J. M. La Croix. 21,652. October 8th. 


WiRELESS TgLEgGRAPHY. Т. E. Clark and T. E. Clark Wireless Telegraph, 
Telephone Co. 21,653. October 8th. 


MraascvRING ELECTRICITY. C. Beetz. 21,700. October 8th. 
Exvectric Lamps. G. M. Lane and E. H. Adams. 21,909. October 12th. 


Dynamos. W.C. Martin and J. Lowson and W. B. Sayers (trading as Martin 
and Co.) 22,053. October 13th. 


ELECTRODES. G.Cornaro. 22,090. October 18th. 


20,818. 


V. Reichenberger and E. Weirsmtüller. 90,572. September 


‚ Dynamo-ELectric MacuiNEs. G. M. Gibson. 22,269. October 15th. 


TELEPHONE SysTEMS. W. C. Fairweather. (Kellog Switchboard and Supply 
Co., U.S.A.) 29,440 and 22,4104. October 17th. , 


WiNDING ELECTRIC Corts. W.H. Wilson. 22,448. October 17th. 

Rance Finpers. Н. Shoemaker. 22,186. October 17th. 

CouPLiNGos. F. H. de Veulle. 22,684. October 20th. ° 
CoBERERS. L. Dorman. 22,680. October 20th. 

DISTRIBUTING AND REGULATING ELECTRICITY. J. Dalziel. 22,758. October 2]st. 
Сгоскв. Е. A. Chandler and B. Bonniksen. 22,858. Ootober 22nd. 


Motors. E. A. Carolan. (General Electric Co., U.S.A.) 2, 911 and 22,918. 
October 22nd. 


Motors. B.G. Lamme. 23,067. October 21th. 
ELECTROMETERS. Crompton & Co. and W. A. Price. 93,443. October 29th. 
SwitcHes. J. Tomlinson and H. Lomax. 23,608. October 318%. 


MaAsURING ELECTRICITY. (Soc. Anon. des Ateliers de Mecanique de Precision 
de Territet, Switzerland. 23,652. October 8rd. 


GALvax Ic BATTERIES. Н. Nehmer. 23,712. November 2nd. 
CowNpvcrons. E. Giraud. 28,978. November 4th. 

TELEGBAPHS. J. D. White. 924,005. November 5th. 

ELECTRIC Barus. J. Zwiebel. 24,147. November 6th. 
DvNAMO-ELECTRIC MACHINES. A. P. Zani. 24,129. November 6th. 


MAGNETO-ELECTRIC MacHINES. A. G. Bloxam. (A. Schoeller, Germany.) 
24,302. November 9th. 


SHIPS’ TeLEGRAPHS. G. Green and F. E. Prior. 21,144. November lith. 
TELEGRAPHs. J. T. Armstrong and A. Orling. 24,516. November lith. 


GaLvawic Barrerirs. W. P. Thompson. (Pfluger Accumulatoren-Werke Ak.- 
Ges.) 24,626. November 12th. 


RE&CORDING TELEPHONE SIGNALS. E. G. Craven. 24,080. November 13th. 


ELECTRICALLY-PROPELLED VEHICLES. British Thomson-Houston Co., Ltd. 
(Genefal Electric Co., U.S.) 24,798 and 24,799. November 14th. 


Suprortinc Laura. M. H. Galworthy and London Electrical Fittings Co. 
25,028. November 17th. 


CURRENT Maters. G. W. 8. Case and Reason Manufacturing Co. 
November 17th. 


QENERATORS FOR lawiTiNO IN INTERNAL CoMBUSTION ExaiNES. G. Honald. 
25,150. November 18th. 

Arc Lamps. I.. Cibie. 25,153. November 18th.“ 

Cur-ours. H. H. Hornsby and Е. W. Anger. 25,222. November 19th. 

Gas AND LIKE ENJUINRkB. L. Mellor, 25,482. November 23rd. 

Swirenks. British Thomson-Houston Co., Ltd. (General Electric Co., U. S.) 
25 525. November 23rd. 

Motors. British Thomson-Houston Co., Ltd. 
25,527. November 23rd. 

Arc Lamps. W. J. Davy. 25,577. November Brd. 


25,074. 


(General Electric Co., U.S.) 


Inpretion Coins. Y. W. Delves-Broughton and J. A. Cole. 25,591. November 


21th. 

LAGHTSING ARRESTFRS. G. Zapf. 25,657. November 24th. 

CoIN-FREED APPARATUS FOR ELECTRIC METERS. British Thomson-Houston Co., 
Ltd., and F. Holden. 25.658. November 24th. 

TELEPHONE Systems. Falk, Stadelmann & Co. 25.663. November 24th. 


1904. 


SELF- REGISTERING ELECTIUCALLY OPERATED SECTIONAL TARGETS. G. A. Peters. 
9.008, April ТОМ. 

ELrerute Ane Lamps. C. E. Foster, E. R. Grote and M. V. Ely, 9.123. April 
20th. 

AUTOMATIC REGULATION or ELECTRIC CURRENTS FOR CHARGING ВАТТЕКЕХ. The 
Actiengeselischaft: Brown, Boveri & Cie, (Date claimed for patent under 

patents Act, 1901, April 23rd, 1903, being date of application in Switzerland.) 
9,300. April 22nd. 
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TRUE AND FALSE ECONOMY. 


THERE is in а тай nosurer sign of earnest purpose aud 
whole-hearted diligence in the interests of his employers, than. ` i 
his perpetual dissatisfaction with existing methods, material 
or organisation... So far-as his intentions are „concerned, ‘he. 
is to. ђе more highly:prized-: by his superiors thaw Ше man 
who sees things:as they are, абберіз them. ав : god =ош 
and пёуег troubles to think of better. ps ; 

But one zealous man can in his zéal do more positive ыш i 
to his cause than ever his lackadaisical brother, and here 
comes in the wisely repressive influence of the engineer if the 
man is a foreman, of the director or the committee-man if ^ 
the man be the engineer, if i& so happen that engineer or 


director or committee-man have the knowledge himself to. 


вау the z alot nay. 

The self-educated foreman, the eager young engineer, 
fresh to power of spending money not his own, and fresher 
still to commerce, to the science which, when it sacrifices at 
all, gives up the smaller thing for the sake of a bigger, are 
both quick to learn and quick to make mistakes, and the 
chief fault in them is that they have not lived long enough 
to acquire a fall sense of proportion. 

The responsibility resting on these men may be: тон, 
bat the responsibility which they provide for their superiors 
is still heavier, and their ultimate shape depends largely on 
the appreciation of this fact by their superiors. If the ahape 
of the to ague, or the manner of the licking be not good, then 
the cubs cannot be expected to turn, out fine, upstanding, . 
bright-eyed fellowa, knowing how to get the most honey 
out of the tree; but it will pay well if pains are taken over 
this same licking into shape, for upon the result may hang 
the difference between a dividend and a loss, | 

Once there was а foreman who “ discovered " malleable 
iron. Thereafter he made good use of the discovery in 
places where previously no one had thought of using it, but 
he жаз not plentifally endowed with the sense of proportion, 
and he lost as much as he gained by putting malleable iron to 
uses for which it was never intended, and for which cheap 
cast-iron was good enough. 

Then there was an engineer who used hardened steel trolley 
wheels because he got only 5,000 miles out of the usual gun- 
metal wheel; and there were quite a number of tram ways 
on which the brake blocks were chilled so that they might 
last longer. 

Instances of a similar wall-eyed way of looking at things 
will occ ir to most of our readers. Those we have given 
will serve to illustrate the meaning of our opening remarks, 

There is, however, wide room for j idicious economy of 
material in tramway construction and maintenance, and 
we are glad to think that the knowledge of this is saking 
gradually into the minds of tramwiy men. We кееш to 
have taken expeasive ideas from the Americans during the 


[1941] 


1042 


[Vol 56. No. 1,440, Jumm 30,1905. 


renaissance of tramways, and we have been ten years getting 
rid of them. ids | | 


Gun-metal, or what went by that name, was tb be seen 


bespangling every part of a new tramway. Trolley heads, 
controller-handles, hangers, everything that could be cast 
was made of gun-metal; but the fact that cast-iron, malle- 
able iron, and steel can be used to as good purpose for many 
of the articles which figure in a catalogue of tramway 
supplies is becoming more widely known, and we hope to 
. find that the manufacturers who are exhibiting at the 
Agricultural Hall next week have not been slow to appre- 
ciate it, | | 

To exemplify the above statement, we open, at random, а 
catalogue of overhead material, and find “straight line 
hangers without insulating bolt" listed at 2s. 9d. each in 
bronze, and 1& 3d. each in malleable iron. On that little 


item alone a saving equivalent to the interest on £200 


capital can be made on every mile of tramway. Then the 
price of trolley-heads may be reduced by two-thirds, by 
exchanging gun-metal for malleable iron, and much of the 
gun-metal work in trolley-wire ears and other fittings may 
be made just as well of a cheaper material. 

Although much has been done already in the direction of 
cheapening materials, very much remains to be done, and 
we look to the engineers and the foremen to take advantage 
of experience, which has been bought elsewhere and need 
' not be paid for again, and to keep ever on the alert for new 
economical openings. | 


- 


IN the current issue of the Local 
Government Journal there is a letter 
by Mr. D. Herbert Grimedale in refer- 
ence to an inquiry by the Local Govern- 
ment Board’s Inspector into an application by the Uxbridge 
U. D.C. for a loan for a power plant of 40 m.P. There is 
already installed a Dowson producer gas plant, which 
is to remain as а duplicate, and the inclination was in the 
direction of installing another gas plant rather than 
having both steam and gas plant in the same works, so, 
as an alternative to steam, suction gas plant was suggested. 
However, according to Mr. Grimsdale, the Inspector stated 
that the L. G. B. considered the suction system to be in the 
experimental stage, and would not sanction a loan for such 
a plant. 

Though still in its infancy in point of years, the 
appreciation which it is meeting from all classes of power 
users, public and private, speaks volumes for the new system. 
It would be impossible to estimate the number of suction gas 
plants in existence, ав so many bave been installed by private 
firms, but the fact that there are nearly 40 different types 
now on the market will give scme idea of what manufac- 
turers think on the matter. 

Though the pressure producer had become so far estab- 
lished as to meet with the approval of the L.G.B. as being 
past the experimental stage, the improved economy, lower 
first cost and other advantages of the new system have £0 
affected the rival pressure system, as to cause it to adopt the 
regenerative method of raising the steam in place of the 
older arrangement, which included a steam boiler, thus 


effecting an economy of fuel amounting to something like 
like 12 per cent. of the fuel gasified in the producer. 

That there may have been some special circumstance in 
connection with the Uxbridge application is indicated by 
а letter from Mr. Hugh Campbell in the Engineer, June 
23rd, 1905, in which he quotes an instance where the L. G. B. 


The L.G.B. and 
Suction 
Gas Producers. 
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has granted а loan for the specific purpose of installing suction 
plant— namely, that of the Chippenham U.D.O. for a pamp- 
ing installation, consisting of two 40-в.н.р. and one 25-B. H.P. 
ges engines, with suction plants—and says that his firm 
has several other orders in hand for similar contraote. 
The ваше firm has put down the following plants for 
similar duty to that required by the Uxbridge Council :— 
One 60-5.H.P. gas engine and suction plant with treble ram 
pump for Combe Down ‘Waterworks; and four gas engines 
and suction plants driving sewage pumps for Kingswinford 
U.D.C., Worcestershire, | 

Mr. Campbell g»es on to point out “ that while it is true 
that the suction plant has not been offered freely here until 


about two years ago, it has been in regular use on the Continent . 


for several years past, and in view of the successful resulte 
obtained, it is difficult to understand the attitude of the 
Inspeotor recorded by Mr. Grimsdale. 


The 


International which recently affirmed the decision of 
Glow Lamp the lower Court dismissing the action 
Syndicate. brought by the firm of Watt against the 


International Glow Lamp Syndicate, 


took the opportunity of discussing the question as to 


whether agreements such as existed between the contending 
parties were valid fur Austria. It was found that syndicate 
agreements which actually fall within the scope of Sec. 4 of 


the Austrian Coalition Law, and also if they have to be 


judged according to German law, can have no effect in 
Austria. But the Court came simultaneously to the con- 
clusion that Sec. 4 of the Act could not be applied to the 
case of Watt versus the syndicate. The regulations made 


under this particular section refer to rings formed 


between producers and merchants, not for the purpose 
of regulating the ontput, but with the object of 
increasing the prices of goods to the detriment of 
the public, and thereby securing to the parties to the agree- 
ment a profit which cannot be justified from the standpoint 
of sound national economy. In finding that the section could 
not apply to the action in question, the Court considered that 
it was sufficiently proved that the. glow lamp market, prior 
to the constitution of the syndicate, was entirely disorganised, 
and that conditions. existed which could not be of long 
duration. The individual members were compelled to agree 
to deliver lamps only of good and uniform quality and 
corresponding to the present state of technical manufacture, 
and special rules were adopted to secure the fulfilment of 
this part of the syndicate agreement. It was further pro- 
vided that patents and inventions representing improvements 


should be placed at the dispoeal of all the members, and a 


technical committee was to be appointed. An inspection 


of the correspondence which preceded the conclusion 


of the syndicate agreement left no impression that 
these regulations were not seriously intended, even if an 
increase iu prices was boped for as a result of the formation 
of the ring. Thus the results of the arrangement, the 
Court concluded, afforded no justification for subjecting the 
syndicate to the operation of Sec. 4 of the Coalition Act. 
It will be seen from this judgement that the question 
whether syndicate agreements between German and Austriam 
undertakings are valid mainly depends upon the problem as 
to whether the ring inaugurates a price policy of exploiting 
the public ; but difficulties naturally arise as to determining 
where such a policy begins and where it ceases. 


| Ovn annual list of Electric Tramways 
Electric Tramway and Railways of the United Kingdom 


aur лы is issued as a supplement to this number 


of the ELECTRICAL REVIEW, and on the 


same sheet is given a list of Power Distribution Companies 
at work or projected. We wish to acknowledge our 
indebtedness to the numerous engineers, secretaries and 


others, whose kindly aid alone enables us to compile these 


tables. |. 
The second part of our list of Electricity Works will be 


issued early in July. | 


Tux Vienna Court of second instance, | 


~ 
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RYMER-JONESS STANDARD CONDENSER. 


THE tinfoil and mica condenser ordiuarily employed as a 


slandard wherewith to compare other unknown electrostatic 
capacities cannot be absolutely depended upon to remain 
perfectly constant, but requires iteelf to be re-standardised 
from time to time, For, although those made by the beat 
makers are often remarkably constant, this fact is not a 
gnfficient guarantee that any particular standard bas remained 
absolately correct, and owing to the very stringent conditions 
enforced as to capacity, and the possibility of cable being 
rejected should it not exactly conform to the specification 
value, the reliability of the standard condenser employed 
is a matter of paramount importance. 

Among possible causes of change are varying pressure 
between plates, flaws or cracks in the mica, air bubbles, and, 
perhaps worst of all, moisture, which in damp and hot 
climates is liable to find its way in, and is readily absorbed 
by the paraffin wax. 

The usual method of constructing a tinfoil and mica con- 
denser probably contributes to varying pressure between the 
condenser plates. It is as follows :— 

Tinfoil and mica sheets are alternately laid over each 
other in a form with hot paraffin wax between them 
the foil being smoothed over to remove creases and exclude 


Fra. 1.—8zotv10N oF CONDENSER. 


air bubbles as each is added—until the requisite number for 
a given capacity has thus been built up. 

The compacted mass is then transferred to a press and 
subjected to considerable pressure, which consolidates them 
still further and expresses superfluous wax; the exact 
resulting capacity depending on the degree of compression, 
which compression to some extent depends on the tempera- 
ture of the mass. A lug on each tinfoil projects beyond the 
mica; the lugs of the first, third, fifth, &c., foils being on 
one side, and those of foils two, four, six, &c., on the other 
side of the condenser. The lugs of the uneven numbers 
are soldered together, and those of the even numbers 
similarly connected. These condensers are afterwards 
embedded in paraffin wax and clamped between metal 
brass plates firmly screwed together, and the whole is finally 
laid in its case, and the space around it also filled with 
wax. 
As thus constructed, each foil when charged acte induc- 
tively through the mica sheet on both sides of it. 


It is evident that, since the films of paraffin wax soften 
as temperature increases, and the whole mass 
between its metal frame plates, the effect is to further com- 
press these films and bring the foils closer to the mica, and 
thus increase the capacity and decrease the dielectric 
resistance. A marked fall of temperature, on the other 
hand, contracta the block in some degree, and renders the 
paraffin more solid; and owing to this fact, and to the 
plastic nature of the paraffin, this fall of temperature cannot 
restore to its original thickness the paraffin wax already 
compressed by the preyious expansion under heat. More- 
over, the expansion and contraction under varying tempera- 
tures of the metal plates between which the block is tightly 
confined, doubtless also play some rôle in the small changes 
of pressure constantly going on inside (ће, condenser. 
Whatever, however, may be the precise nature and effect of 
temperature variations, it is reasonable to expect that in 
course of time they will produce some change in the capacity 
of the condenser, considering how thin is the dielectric 
between foils, and the importance, therefore, of any change 
in their distance apart, however slight. | 

Clearly the essentia] requirement of a portable standard 
condenser for practical use is that its capacity, when once 
standardised, shall remain constant, or at least vary only in 
such & regular and known degree under changes of tempera- 
ture that а correction may be applied by a table of 
coefficients suitable to the condenser. 

Instead of building a series of alternate foils and mica 
sheets into a block, as already explained, and subjecting it 


to pressure, the writer constructs his standard condenser of a 


number of independent elements, as in fig. 1, each of which 
contributes its individual capacity to the total value, but has 
no inductive effect on its neighbour placed on either side of it. 

Each element is formed by a mica sheet E, with a foil р, р! 
on each side, made to adhere firmly to the mica by an adhesive 
film of shellac. A large number of these are for the sake 
of compactness arranged in a circle around a central slotted 
ebonite ring F, placed at each end of the mica sbeets, into 
which slots the innermost edges of the mica sheets are laid 
to keep them at regular distances apart, like the spokes of a 
wheel. The tinfoil attached to one side of a mica sheet has 
a lug projecting at the one end, while the lug of the foil on 
the reverse side projects beyond the other end of the mica. 
These two foils and the intervening mica sheet thus form 
one element. The tinfoils of the element next to it in the 
circle, in both directions, have their lugs 
projecting in the reverse direction. This 
arrangement of lugs enables the foils to 
be conveniently connected up as required. 
The method of connecting up will be more 
readily understood by reference to the dia- 
gram, fig. 2, showing how all the pairs of 
foils D on one side of the condenser are 
attached to a stout circular wire G! by means 
of the fine wire H soldered to every lug on 
the one side, while a similar circular wire a? 
electrically connecte together all the pairs 
of tinfoil р! having their lugs on the oppo- 
site side of the condenser wheel. It 
should be understood that the right-hand 
| foil of one element and the left-hand foil 
of the next element, which are separated by the inter- 
vening air space, form one of the pairs of foils referred to, 
and these being connected together electrically, in the manner 
described, the air space clearly influences in no degree 
the capacity taken up by the elements; the induction 
only taking effect through the mica. Thus the relative 
distance of the elements from one another does not affect their 
capacity, and any change can only take place in the individual 
elements themselves. | 

The circular wires assist in holding the wheel together, and 
prevent the mica sheets from withdrawing themselves from 
the slots in the central ebonite ring, into which their inner 
edges are fixed by shellac varnish. They, moreover, form the 
two sides of the condenser, and are connected to the lower 
extremities of their respective terminals О, с! on thecover of the 
cage A containing them by means of short and stout but 
flexible wires a, which hold this light condenser in mid-air, and 
thus insulate it perfectly from the box. The only leakage, 
therefore, possible, is over the lacquered! surface: of the 
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mica sheets of the condenser and the ebonite pillar 
terminals. . 

This method of joining up the several elemente forming 
the condenser requires twice the number of tinfoils usually 
employed, but only the same number of mica plates. The 
important advantage secured is that induction takes place 
in one direction only, viz., through the mica, so that each 
element, is unaffected by any change in the position of the 
adjacent elements. 

Paraffin wax, with its attendant dis advantages, already 
referred to, is done away with, and varying lateral pressure 
due to expansion and contraction from change of tempera- 
ture does no! exist. The only way in which temperature 
can bring about a change in the capacity is by its direct 
inflaence on each single element. 

Provided that all air bubbles are excluded when the tinfoil 
is attached by adhesive lacquer to the mica, any change is 
limited to the film of dry shellac and to the superficial 
expansion and contraction of the foil by temperature. When 
the former has become thoroughly hard, the condenser is 
subjected to widely different temperatures, and the relative 
capacities at these and intermediate temperatures are measured 
to form a coefficient table from which to reduce the known 
standardised value at any given temperature to its true 
value at any other temperature obtaining when used for 
testing. 

Condensers thus constructed have been subjected to 
temperatures as high as 140° F. without being detrimentally 
affected. | 

Some of these condensers have been under experiment 
for many months, and they have given regular and satisfactory 
results, which I propose to publish when the tests have been 
sufficiently protracted to prove their constancy. 

As the surface of the condenser is large and the plates 
very thin, they very soon take up the temperature of their 
case, which has a plugged hole in its cover for the introduc- 
tion of a thermometer. The case is rendered dust and damp 
proof, but the suspended condenser can easily be taken out 
and warmed in front of the fire in the event of the measured 
D.R. showiog surface leakage. 

Should any one of the elements suffer damage, its fine 
wire has only to be unsoldered from the two stout wire rings 
referred to in order to replace it bya new one. J. R. J. 


THE STARTING OF INDUCTION MOTORS. 


By FRANK LEWIS. 


Ir it is required that an induction motor shall start under 


load without drawing a greatly larger amount of current 
than that absorbed when running at full load, the rotor wind- 
ings must have a certain resistance, as otherwise the rotor 
and stator currents are not at 186° phase difference to one 
another; but there is a considerable lag of the rotor 
currents. 

In order to insert such resistance the method adopted as a 
rule consists in having a three-phase rotor-winding, either 
star or mesh connected the ends of which are brought out 
to rings on which brushes bear, and to the latter a three- 
armed resistance switch is joined, so that a resistance con- 
nects together the leads, which can be cut out gradually, 
until finally when running the three brushes are short- 
circuited. It is often arranged that when running the 
brushes can be lifted and the rotor windings short-circuited 
by actuating a switch which is fixed on the rotor iteelf. 
This prevents the wearing of the brushes and rings, except 
at starting. 

If a motor is required for such purposes as running a line 
of shafting where it is not necessary to start under load, the 
squirrel cage rotor is greatly preferable, as rings and brushes, 
especially in dirty situations such as shipyards, are liable to 
break down. 

The squirrel cage induction motor is started by impressing 
а lower voltage on the stator by means of an auto- trans- 
former. For such a motor up to 10 H.P. one step is all that 
is generally required, but for larger ones more steps will be 
needed ; for instance, should the motor be employed on & 


200-volt circuit, whilst starting voltages of 100, 150 and 
175 volta may be used successively. For crane molon, 
short-circuited rotors are often used, but the rotor 
winding is of such resistance that it has а 25 per cent. slip 
at full load. In order to alter the speed of the motor st 
will, the auto-transformer method is employed. For such 
purposes this type of motor is suitable, ав the motor for but 
short periods requires to run at full speed, so that tbe effi- 
ciency under actual conditions is nearly as high as in a machine 
where the rotor at full speed is of low resistance. Beide 
this, for crane work, the extra leads required from the 
motors, and aleo the absence of simplicity of the machine 
itself, make slip-rings and brushes undesirable. 

Various designers have, from time to time, attempted to 
design induction motors in which the rotor bas resistance in 
circuit at starting that is subsequently cut out, but iu 
whichalip-ringsareeliminated. Mr. C. E. L. Brown has designed 
a machine in which the resistance is carried on the rotor, 
and a lever is arranged on the shaft to enable the operator 
to actuate contacta to short-circuit it when the machine 

uires speed. 

teinmetz has designed a machine with a high resistance 
squirrel-cage winding and a low resistance distributed winding 
on the rotor: at starting the distributed winding is 
open-circuited, and the motor starts therefore on the squirrel- 
cage winding only ; when running, the distributed winding 
is connected up in a similar manner to the Brown machine. 

There have also been machines made by various firms in 
which the resistance in circait with the rotor is short- 


circuited by means of an apparatus operated by centrifugal ' 


force when the motor reaches a prearranged speed. All 
these types demand a complicated rotor. 

To another catagory belongs what the writer terms the 
“ gelective winding method of starting. 

The firet machine of this type was designed by Bradley, 
and consists of two entirely separate squirrel-cage rotors of 
the same length on one shaft, one of high and one of low 
resistance, and a single stator which can be made to traverse 
во ав to embrace either rotor. At starting the stator 
embraces the high resistance rotor, and as the motor acquires 
speed, it is traversed gradually to embrace the other one. A 
later patent of Bradley’s describes a motor with two stators 
and two rotors. The former have separate windings, and 
the latter have a squirrel-cage winding in which straight 


conductors pass from one rotor to the other, the rings of pe 
ordinary squirrel-cage winding being at the outer aide o 
each rotor. Between the two rotors а high-resistance ring 
connects all the conductors. If the angular positions of the 
poles and phases on each stator are the same, e currents pass 
from one rotor to the other, and the machine operates a8 
there were but в single stator and rotor. To start the ш 
means are provided to keep tbe angular positions of the po ев 
the same, but to alter their phases with regard to one anot | 
by 180°. This can easily be done by reversing the curren 
in each phase of one stator. The voltages in each con- 
ductor will now be in opposite directions in each rotor, 80 
that the currents take the path through the high resistance 
ring in the centre, 
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Both these machines of Bradley's have the insuperable 
objection of requiring a long shaft, a great disadvantage 
with induction motors, which must for reasons of efficiency 
and power factor have small clearances. "The first of 
Bradley's machines has not, in the writer's opinion, strictly 
speaking, a selective winding, but the second machine has one, 
A selective winding consists of a method of selecting a high 
or low resistance rotor winding by a change in the stator 
connections. The advantage of this consists in its obviating 
sliding contacts on the rotor. 

The next motors with selective windings were evolved by 
Deri. He provided a rotor winding as shown in fig. 1. In 
the figure, only one condactor is shown, but there would be, 
of course, a number. of other similar ones in practice; a 
represents the low-resistance conductor, the ends of which 
are joined together; and b consiste of high-resistance con- 
necting pieces. There-is the same number of poles on the 
rotor winding as on the stator. At starting, the number of 
poles on the stator on each phase is halved by means of a 
change in the connections. This change has the effect of 
making the voltages on all the conductors of each of the rotor 
windings, when added together, produce no pressure, taking 
the sign and phase into consideration. The current, how- 
ever, has а path through the.high resistance connections, and 
each winding is virtually a squirrel cage one, with only two 
conductors per pole. | 

At full speed, when tbe machine has the ordinary number of 
poles, the motor works in the ordinary manner, only a small 
current passing through the high resistance connections. 

The objection to this machine is that the best theoretically 
possible result at starting would be twice full load current 
for full load torque, as by halving the poles the full speed of 


Fia. 2. 


the machine, if there were no resistance in the rotor, would 
be doubled, and the best, possible result is that starting torque 
for full load current, which would give the rated horse-power of 
the machine at double its ordinary speed. In order to obviate 
this, Deri took out a later patent in which, instead of halving 
the poles’on the stator at starting, he changed the number 
of poles, say, from 8 to 6, 10 to 8, &c., a change which, as can 
be seen, from a mathematical standpoint, produces selection. 
Another easy way of seeing that the voltages oppose is to 
draw equal; lines representing the k. M. p. and phase of 
each conductor of one winding, in the form of a clock 
diagram. The rotor was similar to his former one, the dis- 
tributed winding on the rotor having the same number of 
poles as the stator. The path of the current at starting 18 
through the high resistance connectors, the slight difference 
in pitch between the starting number of poles and the rotor 
poles being too small to matter. The objection to this machine 
18 that, except with a ring-wound stator, which is not a good 


STATOB AND Roron o» Lewis INDUCTION Moros. 


or practical type, the stator change from eight to six poles 
demands a too complicated switchgear. The small differ- 
ence between the number of poles for starting and running 
practically overcomes the objection to the first Deri 
maohine.* | 

The writer has designed a selective winding which does not 
require a complicated switchgear, and which fulfils the neces- 
вагу conditions for efficient selection, these consisting in 
having as little difference as possible between the angular 
speeds of the rotating field of the stator when running 
or starting. For this type take, for example, an eight- 
pole machine, If with а direct current passed through 
the winding of one phase the polarity at running were 
N. S. N. S. N. S. N. S., then at starting the connections would 
be changed to make the polarity N. S. N. S. S. N. S. N. The 
voltages on a wave-wound rotor, when each phase of the 
stator is fed with current with the connections as described, 
will now obviously oppose one another. 

Above the wave winding a high resistance squirrel-cage 
winding is provided. This is preferable to having high 
resistance pieces connecting the low reaistance wave winding, 
as a squirrel-cage winding will dissipate the heat better, 
owing to its offering a larger surface, and not being covered 
by end connections. The machine at starting will be exactly 
the same as if two portions of the stator at the two opposite 
points where the current is reversed were not wound; the 
extent of the portion unwound is the pitch of one pole at 
each point of opposition. 3 

The angular velocity of the rotating field is the same 
whether the stator is connected for starting or for running. 
As two poles are always in this type of machine neutralised, 
and as these two poles are a source of magnetic leakage which 


Fia. 3. 


lowers the power factor and therefore the starting torque, 
the greater the number of poles the less is this leakage in 
proportion. | 

In order to make this leakage as small as poesible, the 
type of stator shown in the illustration, fig. 2, should be 
пвей, ав with the ordinary Continental type, a small leakage 
pole is produced. With this type of selective winding, full- 
load torque should be obtain-d with 13 full load current for 
а ten-pole machine, which compares favourably with a slip- 
ring machine, if you take that position of the rotor which 
gives minimum torque. 

With slip-ring machines, ав the rotor slots must be a 
number which is a mvltiple of six, it is impossible to make 
а machine, particularly for three-phase currents, in which 


* Deri, in bis specifications, also describes the application of his 
selective method to single-phase machines which start as repulsion — 
commutator motors, and ran as induction motors, 
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We are glad to have further details of comparative cog 


the magnetic circnit is not better with the rotor in certain 
positions, hence the difference in starting torque. It is the 
minimum torque which should be compared, in the writer’s 
opinion. | | 
"Ts conclusion, the writer would like to take thia oppor- 
tunity of acknowledging the great help given him in 


perfecting this machine by Mr. Buchanan, of Wolver- 
hampton, Ке" 
bat pene grunt ааа ИЩ 
CAR-WHEELS, 


Part of the Hart- 
ford lines is interurban, cars running 200 miles a day on a 
i on a railway level; 
might expect, the 
track is high, but 
Wwe cannot use interurban figures as arguments in the case 
with which we are most interested, as the conditions of urban 
traffic are so much harsher. | 

Steel tires mus? be used where speeds are high and loads 
heavy. Further accidents do not arise from broken wheels 
on slow-speed English tramways, but, a disaster might follow 
such a mishap when speeds run high on sleeper track, 
No economy in mater'al is justified morally, and luckily is 
seldom justified commercially, where human life and limb is 


be made. 

This figure is taken at 200,000 miles, although none of 
the urban wheels have turned half that distance, 
reason which is not given, the wheels on 
in October, 1900, and used in the town 
les, averaged 74,000 miles to date, while wheels under 
11 cars furnished used under the 
same Conditions, 

No particulars construction on the town routes 
are given, but it is probable that the step rail so much ured 
In America is used in Hartford. In that case the average 
of “not over 30,000 miles” for chilled wheels is peculiarly 
writer of the paper under review 
flange troubles due to uncertainty in manufacture, unequal 
heating of the periphery from heavy braking, and worn special 
work. These troubles have been encountered 
that cast-iron 
be~ depended 


must have use of 


some form of track or electric brake. 
As we have said 


as they have been found at Hartford. Steel wheels are to 
cast-iron wheels as 4 to 10 when a single cast-iron wheel i 
compared with a steel tire only, and withont allowing for 
the ecrap value of either. We cannot agree that the pri 
cost of the steel-tired wheel should be left out of the equs- 
tion, although it is permissible to count the centres in the 
capital cost of the trucks, 

The American writer states the prime costs as follows ;— 


Cast-iron wheel £1 to £1 9a, 
Steel tire only £2 10s. 
Steel wheel complete £6 10s. to £8 10. 


from which we dednce the prime cost of а set of centre 
for one truck to be £18 to £26, which is a heavy pe. 
centage of the prime cost of a truck withont wheels. 
When the cast-iron wheels and the steel tires are counted 
in the prime cost, aa, of course, they would be at the onteet, 
the extra for steel tires per truck comes to £24 to £80. It 
& track with chilled 
truck with steel wheels 
to 50 per cent, greater. 
Since we warned tramway managers against replacing 
cast-iron wheels with steel-tired wheels with a diameter of 
30 in. to 31 in., we have heard of more than one instance 
of that very thing being’ done with most unsatisfactory 
results. Naturally dough: it is impossible to get anything 
like the full life out of them, and the result must be that 
the cost per 1,000 miles is excessive, — 
On one tramway the cast-iron pony wheels of maximum 
traction trucks became flatted incurably, although the brake 
was not applied to them. The manager happened to be 
smitten with the steel tire disease, and changed all the cast- 
iron pony wheels for tired wheels of the same size, The 
only result was that the flats were distributed more evenly 
over the tread, and investigation of the cause of this most 
peculiar phenomenon of flats without brakes showed that it 
was outside the wheels altogether. "- 
To those buying cars for urban service, our advice is to 
specify cast-iron- wheele of not less than 314 in. diameter, 
and 33 in. if possible. In that way the heavy extra capital 
cost 6f steel-tired wheels is avoided, while leaving the way 
clear for obtaining the best results from them, if it is 
considered economical or desirable to install them later. 


Te 


wheels costs £60, the cost of the same 
will be, therefore, from 40 per cent, 


AN AUSTRALIAN STATION 
HAVING COMPOUND-WOUND DYNAMOS 
PARALLELED WITH ACCUMULATORS. 


By E. KILBURN ECOTT, M.LE.E, A. M. I C. E. 


Tue writer recently had an opportunity of visitiog the 
Empire Electric Lighting Station at Sydney. This station 
has been running for some eight years, and is supplying 
electricity to private customers in the northern : 
of the city. The building is in two storie, Ka e 
lower containing the engine and boiler rooms, eis i 
upper having various Offices, stores, test room, accumu Y ч 
room, and a workshop. The chimney stack is 110 ft. 555 
with an internal area of 25 sq. ft., and is lined with 
brick for 50 ft. up. | А 
The boiler коп contains four Babcook & Wilcox quani 
each having an evaporative capacity of 4,200 lb. of water 
per hour with a heating surface of 1,620 sq. ft. They E 
each fitted with chain grate automatic stokers, and the € 
ured is a cheap slack, costing about 7s. per ton. The E 
is a mixture of hard and soft qualities from tbe Hin 
district in the Blae Mountains, and it burns practi ы 
smokelessly. Mr. Gardam, the managing engineer, hit po 
it after a considerable amount of experimenting. А i | 
siderable quantity of soft coal from the Newcastle 13 
districts is burned in and around Sydney, and, as t ios 
no regulation against the making of smoke, there are many 
smoky chimneys. 
The boilers pa also fitted with superheaters of оа 
heating surface, the tubes being bent U-shape, and o ee 
nected at both ends with manifolds, one of which гесе! 
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the steam from the boiler, and the other collects the 
superheated steam and delivers it to the valves, The 
degree of superheat ranges from 100? to 150? above the 
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ктө. 1.—Egenn Коом or тив Ёмрївв Егвотвіс LIGHTING Station, SYDNEY, 


temperature of steam at the working pressure of 1 25 1b. per 
square inch, and can be varied by the admission of saturated 
steam from the boiler by а by-pass into the superheated 


steam. The feed to the boiler is supplied by electrically- - 


driven three-throw pumps, which force the water either 
through tbe feed-water heeter, or direct into the boilers, 
and take it from the town supply or from the reserve 


B. 

In the engine room (fig. 1) there are five Alley-MacLellan 
engines of the tandem-compound, non-condensing, single- 
acting, high-speed type, driving 220-volt generators of 
Parker's well-known make, the armatures being wound on 
the Eickemeyer principle. They are arranged in such a 
manner, that by re-connecting the armatures double the 
pressure can be obtained from the 


machines. 

The switchboard (fig. 2) consists , of 
eight panels of white marble bolted 
to an angle iron framework ; five of 
these panels are devoted to the gene- 
rators, one is for the battery, another 
for the feeders, and one for the works 
lighting and motors. 

In the accumulator room there are 
115 cells made by the Tudor Co., of 
1,000 ampere-hours capacity. They 
are principally used to assist in 
the economical working of the station 
by helping the plant at its heaviest 
loada, and are recharged during hours 
of light load in the morning. The 
exceas of voltage required above the 
bus-bar pressure is provided by a 
Westinghouse motor-generator set. 

An interesting feature of the station 
is that although all the machines are 
compound-wound—indeed, they are over- 
compounded 5 рег cent. they are run 
in parallel with the accumulator battery. 
Readers will remember that practically 
all text- books state that it is necessary 
to use shunt-wound dynamos when 
working with accumulators. Yet here 
is a station which has for many years 
been doing most successfully that 
which was sup to be impractic- 
able. The regulation of the station 
is the most perfect the writer has ever seen, and the 
manager claims that it does not vary more Шап 1 per 
cent. in a year. The reason is, of course, that on account 


of the over-compounding of the. dynamos the voltage is 
automatically regulated to suit the load.* 

The accompanying diagram, fig. 8 (p. 1048) shows the 
arrangement of the connections, and it 
will be seen that oneof the main switches 
for each machine is of the I. T. E. circuit- 
breaker type. This circuit-breaker is 
fitted with а special differentially 
wound ooil by; means of which it is 
tripped in case of a reverse current 
from the cells or from any other 
machine. | 

In order to ensure that, each dynamo 
shall take its fair share of the load, 
it is important that the resistances of 
the series coils shall be relatively pro- 
portioned for their respective outputs, 
and as this resistance is v low, 
special attention has to be paid to the 
section of the equalising cables. When, 
however, these are once adjusted, they 
require no further attention. 

When switching out a dynamo, the 
practice at this station is to insert 
shunt resistance until the machine 
only gives a small current, when the 
main switches are opened with very 
slight arcing. ‘By this method there 
is abgolutely no blink in the lights, the 
machines which still remain in circuit 
taking up the additional load automatically, and by reason 
of the over-compounding adjusting their voltage to suit 
the load. | 

It is well to point out that, on account of the series turns, 
the commutators work practically sparklessly and with very 
little movement of the brushes, This is, of course, largely 
due to the fact that the series turns increase the field mag- 


. metisation in the air-gap just at the time when such increase 


is most required for sparkless commutation. 

The number of lamps now connected is over 36,000 
in 8-0.P. equivalents, and the rates charged are: For light- 
ing, 44d. flat rate, or 5d. and 2d. maximum demand rate. 
The price for power is 2d. per unit, and the station has a 
growing motor load. This is very satisfactory when one con- 


Fig. 2.— Mam BWITOHBOARD. 


* It has always been a surprising thing to the writer that 
designers of English stations should so slavishly follow each other 
and ínstall the o shunt-wound machines, and he remarked 
on this some years ago in one of the téchnical papers. 
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siders that in 1897 the station started with only опе 25-H.P. 
dynamo. 

Another interesting feature of the plant is that all the 
mains are overhead, and Mr. Gardam says that he has had 
such uniform success with them, that if he were laying down 
а new station he would certainly adopt such overhead 
lines where convenient. Each of tbe feeders is pro- 
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Fic. 8. — DIAGRAM or GENERATOR CONNECTIONS, 


tected by lightning arrestera, these being of the Garton- 
Daniel type with choke coils, At a certain period of the 
year lightning storms are pretty frequent, but no discharge 
has ever entered the station. 

Of course, in respect of the overhead mains, it is not 
claimed that the installation is up-to-date, otherwise the 
mains would all be placed underground ; but, considering 
the unsatisfactory poeition of the company in regard to their 
legal right to take up the streeta, undergrounding was out 
of the question. 


CORRESPONDENCE. 
first post on Wednesday morning appear 
until the following week. should forward their com- 


at the carliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession, 


Gas v. Steam. 


A 60-Kw. dynamo direct-coupled to a 100. B. H. p. gas engine 
driven by a suction gas producer would generate electricity at 
a cost of *172d. per unit, running full load for 50 hours per 
week. Taking a load factor of 6 the cost would be 25d. 
per unit. These figures are obtained after charging for 
fuel at 228. per ton, labour at 808. per week, and interest 
and depreciation on a capital outlay of £1,200 at 10 per 
cent—not that this sum is required to keep up the plant, 
but because it is a figure that allows one to march with the 
times, : 


As regards the cost of oil, stores and water, it is difficult ` 


to give any figure—depending on how you obtain your 
water, who orders the oil, how many cats you have—it may 
vary from Id. to 2d. per unit, but should not exceed the 
atter. | 

It would be absurd to put down gas-driven sets without а 
producer ; the cost of the produoer will not add 15 per cent. 
to thecost of engine and dynamo, and will вате 80 per cent. of 
the gas bill with town’s gas at 2s. per 1,000 cb. ft., sufficient 
in a plant of this size running at full load to pay for the 
whole plant—engine, dynamo and producer—in less than 
four years. 

With this class of producer the labour is small, stoking at 
the outside every two hours, the stand-by losses are practic- 
ally nil, and the engine can be driven economically at quarter 
load or no load, | 


A. Egerton Hall. 
Hyde, June 26th, 1905. 


The opinions of men-in-charge are always worth atten- 
tion, not only becanse more can be learnt from experiencing 
trouble than by the ordinary successful working of gas 
engines and similar motors, but also because such opinions 
show in which direction it is necessary to educate these 
worthy persons. Upon the education of attendants the 
future of gas engines depends, as, if “ trouble, unreliability 
and uncertainty of action” occur beyond the power of the 
attendant to put them right, the univeraal application of the 
internal combustion engine, which we all desire on account 
of its proved economy, will be deferred. “ Scrapping” will 
not be the result, as it must be obvious to all that if a gas 
engine will ran all right for two or three hours it is proof 
that the engine, as an engine, is correct, but that some 
change of conditions has occurred which baffes the man- 
in-charge to diagnose and remedy jt. 

Your correspondent, “ Magneto,” evidently merely wants 
putting on the right road where his energy, zeal and capacity 
will have a chance to “get right there." He has hitherto 
missed the turning through lack of signposte. 

He should think, first of all, of the necessary conditions 
to ensure good starting :—Removal of air from connecting 
pipes, adequate provision of gas at slight pressure, proper 
proportional admixture of gas and air, tight valves holding 


. against compression, clean internal parts with piston free 


from gummy deposit, efficient firing device, compression 
relief device, air only, (no unburnt gases) behind the piston 
ma starting, piston being slightly forward on charging 
stroke. 

The limits of a letter render it impossible to deal with all 
possilffe causes of starting failures, but, with careful super- 
vision of all these points beforea start is essayed, a successful 
getting to work is certain. Should, however, the engine 
fail to start, to how many attendants does it occur to expel 
the unexploded charge that missfired before re-commencing 
operations ? 

Over and over again has the present writer had to speak 
to men-in-charge about this very point, and evidently: 
* Magneto" has had similar experience with the engines 
under his care. He gays until the critical moment has 
passed, &c.” This is probably entirely parallel with the 
experience of a motoring friend. He had driven in his car 
to his office, and afterwards had very little time to spare in 
which to get to the station on his way to town. Three 
unsuccessful attempts to start the enginé were made. My 
friend knows his car and enginethoroughly, and looked over 
the mechanism, failing jo find any defect when the engine 
was pulled round by hand with the petrol shut off. Finding 
nothing, he was puzzled, and commenced to fume. Time 
was running short, and he tried again to start in the usual 
way, when, much to his surprise, it went off beautifully. He 
spoke of the unexplainable moods of his engine, ‘just as 
* Magneto ” does, but what is more simple than the explana- 
tion that, after the first failure, succeeding efforts rendered 
starting more and more improbable, owing to the cylinder 
being full of mixture too rich to burn. Only after the rich 
mixture has become diluted or has been expelled is it 
possible for normal conditions to be obtained and a proper 
start effected. 

But “Magneto” mentions also that artillery practice 
would commence after the engine had been at work for two 
or three hours. When the makers replied to him in the 
way he so much resents, they were undoubtedly right in 
refusing to consider the engine at fault when it would run 
for two or three hours correctly and then begin to fail. 
What does the artillery practice denote ? Most frequently 
it is caused by defective ignition, such as а “cool” tube. 
The calorific value of the gas would not matter much if it 
varied withio certain limits, but if the pressure of gas were 
varied then trouble would occur, either if the gas were too 
much in excess owing to increased pressure, or if it were 
deficient owing to decreased pressure. S does not per- 
mit more detailed instructions in this column, but perhaps 
sufficient has been said to put Magneto " on the right road, 
and he will himself be able to follow the trail which will lead 
him on to consider the ill-effects of particles of glowing 
carbon in the combustion chamber or behind the piston, and 
what would be likely to happen if the mixture were still 
alight throughout the exhaust stroke and set fire to the 
incoming fresh charge of the following cycle, and also what 
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happens if the ignition of one charge entirely fails and leaves 
the combustion space full of mixture enriching the succeeding 
charge. If he arrives thus far he will be able to look back 
over his experience and realise how troubles may be caused, 
and as a necessary consequence he will then see how to pre- 


vent their occurrence. 
William A. Tookey. 


Westminster, June 27th, 1905. 


Indfeation of Leakage and the Home Office Rules. 


Mr. Vignoles, in his letter in your current issue, maintains 
that the instrument which the Regulations say is to “ show 
immediately any defect in the insulation of the system ” should 
give a “continuous indication of the insulation of both 
mains.“ We certainly cannot find any indication in the 
rules themselves of any such intention, but we quite agree 
with Mr. Vignoles that the point is not worth pursuing,” 
thongh we cannot help wondering in that case why he cried 
Wolf!“ at all. 

The point, however, which we wish to empbasice refers to 
the rule which lays down that a daily record of the leakage 
current from main to main is to be ent ina book. Now, 
according to Mr. Vignoles, this leakage current can “only 
be derived somewhat laboriously from a measurement of the 
insulations of both mains and a calculation." Of course, the 
term “laborious” is somewhat vague, but we shall be quite 
prepared to own ourselves entirely in the wrong if Mr. 
Vignoles can produce anyone over the age of 10 who is 
unable within the space of three minutes, with one of our 
direct-current two-wire leakage indicators, to measure and 
“ record ” not only the leakage current, but also the separate 
insulation resistances of the positive and negative mains. 
We trust he will not think us too exacting if we stipulate 
that the individual in question should be able to read and 
write. 

Mr. Vignoles explains what we described as the “ crude- 
ness of the methods given in bis previous letter by the fact 
that he confines himself to “ general principles" ; but even 
on this question of gen principles we cannot help 
differing from him. He says that all methods . . . 
depend on the measurement of the P.D. between the mains 
and earth.” 

Now, as a matter of fact, it is not the P.D. existing 
between the mains and earth at all which is measured, but 
the current which flows to earth when an artificial fault of 
known value is connected in paralled with the true leak. 
Thus, an electrostatic voltmeter, which is the most accurate 
instrument for meaeuring P.D.’s, will not give any results at 
all. A high resistance voltmeter gives inaccurate results, 
while the lower the resistance of the instrament employed 
the better. Of course, a limit has to be set for various 
reasons, such as the danger of temporarily raising the pres- 
sure of the other main and so forth. These are, however, 
some of the “ details” upon the discussion of which Mr. 
Vignoles docs not appear to wish to enter, and it is with his 
* general principles," ав explained above, we cannot agree. 


Everett, Edgcumbe & Co., Ltd. 
KxENEzLM Ерасомве, Director. 


Westminster 26th, 1905. 


I have read with interest the various proposals which 
have been put forward in your © Correspondence " columns 
for dealing with the above, but it appears to me that one 
important factor has not been sufficiently considered. I refer 
to the capacity-current flowing between main and main, and 
between main and earth in every alternating current system. 
I would like to know how the various instruments which 
have been proposed will differentiate between the leakage- 
current, pure and simple, due to defective insulation, and 
the capacity-current, which always exists, no matter how 
perfect the insulation of the system may be. We know that 
in some systems the capacity-current may be many times 


greater than a y,'5,th part of the working current; 


whereas the leakage detector is supposed to indicate any 
leakage current whatever in excess of this value. In such & 
case small leakage effects might be entirely masked by 
capacity-currente, more particularly when we remember 
that the two are in quadrature. | 


With regard to the differential transformer arrangement 
proposed by Messrs. Everett, Edgecumbe & Oo. in your 
issue of June 16th, I think most engineers who have 
experimented much with current transformers will agree 
with me that there is а considerable difficulty in obtaining 
an exact transformation ratio in different current trans- 
formers built in exactly the same way, and in maintaining 
these exact ratios over a large range of current. The 
accuracy here necessitated is best appreciated when we con- 
sider that the current transformers may be passing anything 
from zero to full load, and that throughout this range a leakage- 
current from any one main of only sgth part of the 
working current must be indicated by a constent deflection. 
In such а transformer we have opposing windings, each 
representing а considerable number of ampere-turns, and 
producing corresponding magnetic leakages, but these must 
be so exactly balanced that a diminution of the current in 
one winding equivalent to 0°1 per cent. of full load current 
produces practically the same effect in the secondary at all 
loads. My own experience tells me that the apparent 
leakage indicated by such a device would be а function of 
the load ! | 

Messrs. Everett, Edgcumbe & Co. further suggest placing 
a suitable ammeter, suitably protected, in the earth con- 
nection from the neutral point. Passing over the difficulty 
of suitably protecting an ammeter from damage due to short 
circuits which shall record 1d oth part of the working 
current, I would ask whether it has been overlooked that 


there may be, and generally is, & current passing to earth 


along the neutral-to-earth connection, even though the 
system be perfectly insulated elsewhere and perfectly 
balanced. It has several times been demonstrated that 
where a triple frequency harmonic is generated in each of 
the leg windings of a star-connected generator, although 
no such harmonic appears in the wave form of the voltage 
taken between main and main, yet it gives rise to a capacity 
current along the neutral-to-earth connection; this capacity 
current being due to the triple frequency may have an 
amplitude which is large in comparison with a туууёћ part 
of the working current. The value of this capacity current 
will also vary with the external conditions, It is not clear 
to me, therefore, how leakage-current due to defective insu- 
lation is to be differentiated from this capacity current. It 
ig, of course, obvious that instruments may be supplied and 
connected in circuit, as indicated by Messrs, Everett, Edg- 
cumbe & Co., but it is quite another question whether the 
indications obtained are solely due to defective insulation, 
or are caused by other effecta entirely. 

My remarks refer more particularly to systems possessing 
considerable lengths of cable working at the higher voltages. 

M. B. Field, 
Hollinwood, June 27th, 1905. 


PARLIAMENTARY. 


The Telephone Agreement, 
Tuesday, June 27th. 


Мв. Sroant WonrLET's Committee of the House of Commons on 
Tuesday held a further sitting. 

Mr. A. Н. Олврем said that for three years he was the chairman 
of the Telephone Committee of the Brighton Corporation, and 
retired from the chairmanship on November 9th last. He was 
chairman during the period of the construction of the Brighton 
Exchange system, and he was stil] a member of the Committee. 
They applied for a licence in 1900, and received it fcr a term cf 26 
years. The maximum rates were £7 for unlimited service and 
£3 10r. for a limited service with a toll of 1d. per call. They had 
2,000 subscribers at a capital cost of £48,000. The Corporation had 
now 1,749 instrumenta connected with the exchange exclusive of 
private telephones. There were а number of people who rented 
telephones and were not connected to the exchange. For the 
year endirg March 31st, 1905, their income was £6 987, 
and after payment of all interest and charges there remained 
a balance of £413. He thought the egreement required 
amendment with regard to preventing the Telephone Oo.'s cutfing 
rates, What they feared was this, that the National Telephone Co. 
would be able to charge a high rate for subscribers in Hastings and 
Worthing and such places, and by reason of the profits made in 
these places would be able to introduce an absolutely cutting rate 
into Brighton. If the National Telephone Co. could destroy their 
Corporation undertaking by cutting rates during the next two years, 
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Sir Вагрн replied that he thought he could go as far as that. 
He was willing to insert after the word shall“ in the clause, the 
words except by consent in writing of the Corporation, &c." 

Mr. POLLOCK agreed to this. Ho said that he had been requested 
by the County Council to express their very cordial sy preciation of 
the way in which they had been met by the Corpcration in this 
matter, and of the manner in which leading members of the Cor- 
poration bad urged the necessity of the tramways as a matter 
of public interest. 

Sir BALPH LrTTLEBR remarked that he could only say that the 
Corporation had never willingly put any obstacles in tho way of 
traffic facilities in London. 

The Oorporation’s clause was then added to the Bill, and the 
other clauses were adjusted., 

A clause was мо ар by Mr. Vesey Knox to provide that the 
cars should not be allowed to stop on the bridges. 

Mr. PoLLock asked what would happen if they were held up by 
a City policeman. 

After farther discussion, the clause was amended so as to provide 
that the cars should not stop “for the purpote of picking up or 
setting down passengers” within 25 yds. of the bridges or their 


A clause protecting the District Railway Co. was then inserted, 


and the remaining clauses having been adjusted, the Committee 
adjourned. | 


` 


Metropolitan Electric Tramways Bill. 


Tum newly elected Chairman of Committees of the House of Com- 
mons, Mr. Grant Lawson, had before him on Wednesday, June 21st, 
the Bill promoted by the Metropolitan Electric Tramways Co. The 
Bill was uno 

Mr. Pritt, the Parliamentary agent, said that the promoters 
sought to carry out considerable street widenings in Edmonton. 
The proposal was to widen certain of the streets to 50 ft, and 


against this the Middlesex County Council originally presented а 


petition, seeking to enforce a width of 66 ft. An agreement had, 
however, been arrived at, under which the County Council under- 
took to raise the money for carrying out the widenings to 60 ft., 
amounting to £63,000, the company agreeing to pay interest at the 
rate of 4j per cent. on £37,000, which was equivalent to 63 per cent. 
cn £27,000, the cost which would bave been involved if the widen- 
ings had b:en made only 50 ft. The sgreement now formed part 


of the Bill. 


Mr. J. Davonsuins, the managing director of the company, 
taving proved the preamble in evidence, said, in answer to the 
chairman, that the company bound themselves to pay 43 per cent. 
interest during the remainder of the term of the company's owner- 
ship, which came to an end in 1925. The Middlesex County Council, 
as the purchasing authority, would then take over the tramways as 
а going concern. 

Certain minor amendments in the arbitration clauses having been 
rade, the chairman declared the preamble proved, and ordered the 
Bill to be reported for third reading. 


Administrative County of London and District 
Electric ВШ. 


THE Select Committee on Standing Orders of the House of 
Commons on Tuesday co.. Jered the report of the Examiner that 
the Standing Orders not previously inquired into, and which were 
applicable thereto, had not been complied with, inasmuch as no 
notices have been published in the London Gazette or local news- 


papers of the powers sought by Sub-sections (2) and (8) of Clause 96 


of the Bill, for protection of the South Metropolitan Gas Co. The 
Committee resolved that the Btanding Orders be dispensed with 
unconditionally. 

The Times says that the Standing Orders Committee, having 


decided to allow this Bill to proceed to the second reading, despite 


the technical non-compliance reported by the Examiner, the Chair- 
man of Ways and Means willfix an evening sitting next week— 
probably Tuesday or Wednesday —tfor its consideration by the House 
of Commons, The measure, which has come down from the Lords, 
is opposed by the London County Council on the ground that it 
contains proposals prejüdicial to the local authorities, and calculated 


‚ to create dangerous preoedents; and notwithstanding that а clause 


has been inserted specially protecting the intereste of the present 
lighting authorities (who claim to derive only 6 per cent. of their 
revenue from the sale of power, and supply less than 4 per cent. of 
London's total power requirements), the second reading stage may 
therefore be expected to lead to considerable discussion on points 
of principle. А deputation representing the promoters was to be 
received at the Board of Trade on Wednesday. 


Andover Lighting and Power Bill —The Lord Chairman of 
Committees reports that all oppcsition to this Bill has been 
withdrawn, and it is accordingly taken from the group and 
committed to the Unopposed Bill Committee. 

Second and Third' Readings.—In the House of Lords on June 27th 
the Dublin United Tramways Bill was read а second time. 

In the House of Commons on the same day the Metropolitan 
Electric Bupply Co. (Acton District) Bill was read & second time. 

In the House of Commons on June 26th the Metropolitan 
Blectric Tramways Bill was read a third time. i 


In the House of Lords on the same day the following Bills were 


also read a third time, and passed :—Central Electric Supply Bill, 


—————— CE SNR: 
2 


fret starting box supplied was faulty or not. 


County of London Electric Bupply Oo. Bill (with amendments), 
London United Pramways (extension of time) Bill. 

In the House of Commons on June 21st the following Bill was 
read a third time:—The Shropshire, Worcestershire and Stafford- 
shire Electric Power Bill. The following was read a second time :— 
The North Metropolitan Electric Power Supply Bill. 


ee 


LEGAL. 


JULIUS Sax & Co., Lrp.—WATNPACNX v. THE Company. 


In the Chancery Division of the High Court on Friday, before Mr. 
Justice Swinfen Hady, Mr. Forn said he had a motion on behalf of 
plaintiff and all other debenture holders for the appointment of a 
receiver and manager of the company, which carried on an electric 
light and ironmongery business. The whole issue was £1,200, of 
which plaintiff held £600. No interest had ever been received by 
him. Itwas thought that with the assistance of a receiver and 
manager the business might be carried on at a little profit. 

His LonpsHIP: Is it a flourishing business? 

Mr. Ғовр said he had no affidavit on that point. The company 
did not object to the appointment of a receiver and manager. 
His LogpsHmiP: But I object to appointing a manager without 


seeing the propriety of it. 


Mr. Forp said he would produce evidence on that point. 
ar) LonpsuiP directed that the motion should stand over till this 
was done. 


GLOVER v. LEVER. 


In the Shoreditch County Court, before his Honour Judge Smyly, 
K.O., last week, this case was heard. It was a claim by Mes rs. 
Glover & Co., electrical engineers, &c, of Garrick Street, Strand, 
W.O., to recover the sum of £2 17a. 6d. from Mr. Lever, also an 


: electrical engineer, of Dalston. | 


In opening the case for the plaintiff, Mr. Baxen said that the 
claim had been remitted from the High Court, and was for the 
recovery of the balance of an agreed price for a motor, and, in 
addition, a new starting box. The motor was supplied for £20 10s., 
but shortly afterwards the starting box went wrong; a8 & new one 
had to be supplied, they charged £2 7s, 6d. for it, and the balance, 
10s., was owing on the motor. 

Mr. Моовв, for defendants, said the case turned on whether the 

The PraixTIFF said the starting box that was first supplied was 
a good one, and the fact that it went wrong must have been caused 
by the coil burning out in consequence of the switch being left on. 

His Ноносв examined one of the starting boxes. 

The Derznpanst said that at the time he purchased the motor he 
was not an electrical engineer, but bad since become one in а large 
way of business. The motor was used correctly, but broke down 
insome unaccountable way. He received no directions with the 
motor as to how he was to use it. 

His Honour said he could not find any evidence that the motor 
was defective when supplied, and found for the plaintiffs with 


. coats. 


AN Егествіс Motor Dispurs. 


Ix the Lord Mayor's Court last week, before Mr. F. 8. Jackson and 
a jury, the сазе of the Refuse Destruc' or Co., Ltd. (in liquidation), 
v. Tosbinsky was heard. The plaintiffs claimed £10 10s. in respect 
of certain repairs to an electric motor machine, at the request of 
the defendants, saw mill proprietors, of Hanbury Street. 

The plaintiffs’ case was that in the aut- mu of 1902 the plaintiff 
company supplied the defendants, Messrs. cshinsky & Ruchkovits, 
with a 20-н.р. electric motor engine, for use zt the‘r saw mills, for 
the sum of £135. At the end of 1902, the defendants requested 
the plaintiffs to see to the motor because it had got out of order. 
The plaintiffs’ engineer, Mr. Wiltshire, upon going to the saw mills, 
found that the motor had been subjected to negligent treatment. 
The repairs now sued for were in res of a sum of 10s. for heated 
bearings which were put right, and the sum of £10 for repairing а 
burnt-ou' armature. When the motor was fitted up by the plaintiffs, 
the defendants were instructed that it would be necessary to clean 
the machine from time to time, and not to allow hardwood dust 
and oil to accumulate, or it would cause trouble to the machine. 
The motor used in a saw mill could not be kept absolutely 
free from dust, but the defendante were told that it would have to 
be kept reasonably clean. The defendants bad, however, allowed 
an accumulation of wood dust and oil to occur, causing the 
damage to the armature for which they were claiming to be paid. 
The defendants had alleged that the damage done to the motor was 
covered by the guarantee which the plaintiffs had given to repair 
the machine for a period of six months. The plaintiffs, however, 
had only contracted to put right any mischief caused by defective 
workmanship or defects in tbe machine. The question for the jury 
waswhether the damage to the armature was caused by such defects, 
or whether it was caused by negligent treatment. 

Mr. Tpwanp WILTSHIBB, spin d er in the employment 
of the plaintiff company, was called, and gave evidence. He said 
that when the motor was fitted up he o & general statement to 
them as to the care of the machine, and that it was to be kept 
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reasonably clean. No damage would have come from a slight cover- 
ing of hardwood dust, but immediately the hardwood dust got 
excessive and impregnated with other substances it would become а 
conductor of el Buch an accumulation would break down 
the insulation. He had told the defendants that his firm could not be 
responsible for faults caused to the machine by their neglect. 
Cross-examined, the witness said that the distance from the motor 
to the main shaft was 23 fL, and in consequence of their being 
unable to dig а trench for the belting they had to erect а counter- 
shaft. He did not think all the trouble was caused by the erection 
of the countershaft. The original estimate was for a direct drive 
to the main shaft. | 
For the defence, Mr. Epwarp KEL, an engineer, who had been 
in the defendants' employment for about 18 months, said that when 
first employed the electric motor was connected to & countershaft. 
The distance between the countershaft and the motor was about 
9 ft., and it was impossible to get the motor to work properly, and 
they could never get a 20-н.р. drive out of it. The effect of во short 
a drive was, that the belting was required to be so tight that the 
в became heated immediately. He had altered the length 
of drive aud connected the motor to theimain shaft, and it was now 
working beautifully, and he had had no trouble with it since. 


After hearing the evidence of Mr. 8. Roogxovrrz, a member of 


the defendant firm, and other witnesses, the jury found а verdict 
for the plaintiffs for the amount claimed. 


Forwakp ENnanmrnma Co., Lrp., v. THE BANBRIDGB FOUNDRY Co. 


Tuis was an application made to the King’s Bench Court at Dublin 
last week by the plaintiff company for an order tbat the verdict and 
Judgement for the defendants at the trial of the counter-claim 
before Mr. Justice Madden and a specíal jury be set aside, and that 
a new trial be ordered, or in the alternative that judgement be 
entered for the plaintiffs, on the grounds that the jury disregarded 
the direction of the judge at the tria), that the jury findings were 
inconsistent, and other grounds. The counter-claim in the action 
was for breach of contract in the sale of an engine by the plaintiffs’ 
company for the defendants’ company at Banbridge, for which £148 
was claimed by plaintiffs, and that amount was lodged in Court. 
The jary had found for £204 16s. 7d. 

Mr. Gonpon, K.O., opened the arguments for the plaintiffs, and 
read the evidence given in the Court below. Counsel had not con- 
claded when the Court adjourned. 


LrnAsRwsT Execraiciry Surety Co., Lrp., v. LLAmRweT U.D.O. 


Tuis case was mentioned on 23rd inst. before Mr. Justice Wer- 
rington in the Chancery Division. Mr. Hewitt, for the plaintiffs, 
said he had a motion for an injunction to restrain certain alleged 
water righte of plaintiffs being interfered with by the District 
Council. It was a case which depended on a number of documents 
of a very complicated character, snd Mr. Rowden, K.C., for the 
defendants, agreed that the proper course was to let the case stand 
for'speedy trial. It was an urgent case, because plaintiffs’ business 
depended on having this supply, and pleadings would be necessary 
because of the complicated documents, 

The case stood for trial accordingly. 


BENPFLEET ELECTBIO Liehr AND EmarwEERING Co., LTD. 


AcconpmG-to the Financier, there was last week a petition in the 
list by Н. Rowsell for the winding-up of this company, but on its 
being called there was no appearance. 


Lrorn's e. THs Marconi INTERNATIONAL Marines Con- 
MUNICATION Co. 


On Tuesday, before Mr. Justice Kekewich in the Chancery Divi- 
sion, а motion was brought forward to accelerate the hearing of an 
interlocutory summons for further and better answer to affidavits 
of documents. 

Mr. Govza, in making the application on behalf of the company, 
said the action was a very heavy one, and it was desirable that the 
summons should be heard before the action. 

Mr. P. Оарвк Lawrence, K.O., for plaintiffs, said he did not 
wish to put any obstacle in the way of hearing the summons for 
furtber documents, but there was a difficulty with regard to that 
part of the summons in which the Attorney-General was cozoerned. 

After some discussion, Mr. Gover consented to abandon the 
claim to the production of documents on which there was a claim of 
privilege on the ground of their being State documents. 


His Говрвніг agreed on this condition to expedite the hearing 
of the summons, 


Nuisance ACTION. 


AN action was recently heard in the High Oourt, Edinburgh, in 
which a legal gentleman sought to interdict a firm of electrical 
engineers and plumbers, Messrs. Burn Bros., from using a motor on 
their premises. He stated that the noises and vibrations were 
extraordinary, “like that of a sbip’s siren or foghorn, with loud 
drumming vibrations like a thrashing mill, and shrill, piercing 
sbrieks.“ The defence was that the noise was not a nuisance, and that 


if the complainer kept his windows shut he would not be disturbed. _ 


ELECTRICAL WORK IN EGYPT. 


As very little information is generally available in regard to the 
condition of the electrical industry in Egypt, it may be of interest 
to refer to an article on the subject which was published in a recent 
issue of the Elektrotechnische Rundschau, and which has apparently 
been abstracted from a German Consular report, although it is not 
acknowledged as having been so derived. The matter was briefly 
touched upon in our “ Business Notices" last week. The first matter 
which may be considered is as to the relative position occupied by 


different countries in meeting the requirements of Egypt in respect 


of electrical machinery and manufactures. This point is illustrated 
by the following table, which shows the value in Egyptian pounds 
of the goods imported into Egypt from the countries mentioned 
the past four years :— i 


VALUS OF ELECTRIOAL IMPORTS. 


1904. 1908. 1902, 1901. 

и From £ E. £ E. £ E. £ E. 
Great Britain ... 44,497 31,029 30,024 23,099 
Germany 16,331, 14,313 6,559 4,314 

се ... 8,253 8,284 6,826 6,877 
Sweden s 5,192 1,856 929 2 208 
United States ... 5,171 517 1,205 _ 67 
Austria-Hungary i 4,814 3,444 2,676 2,622 
Belgium ve 3,490 1,020 1,534 685 
Italy  .. 3,336 1,086 3,072 1,904 
Bwitserland 2,903 6,178 929 75 

Total ... .. £ B. 93,357 67,677 55,222 41,851 


(Including imports from other and unenumerated countries.) 


It will Ъз seen from the table that the demand for electrical pro- 
ductions is increasing year by year, and that Great Britain con- 
tinues to hold the first position in supplying them. The fact, 
however, should not be overlooked that the imports from several 
other countries, as demonstrated by the values, have advanced in & 
considerably greater proportion than those from Great Britain. The 
way to promote business, if the concluding lines of the article may 
be mentioned at this early stage, is to bave a reliable and expert 
representative in the country. Proceeding, now, to refer to tbe 
work in the towns, we first come to Cairo:— 

The Work in Towns.—The principal parts of Cairo are provided 
with the electric light for private houses, the concession being held 
by the Compagnie Centrale d'E e par le Gaz—that is to say, 
Eugene Lebon & Oo. There is no public electric lighting, owing, 
it is said, to the opposition of this gas company. A network of 
electric tramways, the property of the Société Anonyme des Tram- 
ways du Caire, is in existence. The company is domiciled in 
Brussels, and has a share capital of £240,000, in addition to founder 
shares and bonds. In Alexandria, the same gas company farniehes 
the electric light to private consumers, and as in the case cf Cairo,, 
public electric lighting is unknown. The electric tramways 
which were originally established by M. Cauderay, are now in the 
possession of Egyptian capitalidts. The headquarters of the 
Société Anonyme des Tramways de Alexandrie, which has а share 
capital of £320,000, are at Brussels. The concession for the forma- 
tion of a connection between Aloxandria and ite eastern suburbs is 
in the hands of the Alexandria and Ramlah Railway Oo., Ltd., which 
recently converted the system to electric traction. The latter com- 


. pany has also taken over the working of the town tramways, and 


ite general manager is also the working manager of the latter lines. 

The electric light has been recently introduced into Port Said, 
and, in point of fact, by the identical gas company which operates 
in the two former cities. An electric tramway has not been con- 
structed in Port Said, which only possesses a horse tramway. In 
Tantah, the firm of E. Nahman & Co. obtained a concession in 1901 
for both public and private electric lighting for a period of 20 
years, and later on the concession was extended to 30 years, and 
transferred to the Société Electrique de la Basse Egypte. The 
Mansourah Electric Supply Co. obtained à 20 years’ concession in 
1899 for both public and private supply in Mansourab, while at 
Ismailiah a concession for private lighting has been granted to the 
Société Electrique d'Ismailiah, which was formed by German and 
Bwiss capitalists, and stands under German protection. In 1903 
the latter company tock over the contract for electric lighting in 
Suez and Port Tewfik, which was originally entered into with the 
firm of Н. Beyts & Co. fora period of 20 years. 

Electric Transmission of Power.—The article proceeds to discuss 
the question of gas engines for power purposes in connection with 
irrigation and other worke, and then deals with the electrical trans- 
mission of power. It is pointed out that the question has fre- 
quently been raised as to whether it would not be more advan- · 
tageous in many cases to use electricity for the transmission of 
power, in which irrigation would play the first part. In gencral, the 
watering of the land is carried out by the employment of feeble 
implements and machinery which are distributed over a large dis- 
trict, and only serve to irrigate small areas. It would, however, be 
of considerably greater benefit to establish large power stations 
with modern condensing engines, driving either direct current or 
polyphase generators, which would supply power by means of over- 
head conductors for the operation in remote districts of electrically- 
actuated pumps located on the most suitable spots indicated by the 
owners of the land. 

It has already been observed that euch a system would be much 
more economical than the present methods. A French engineer, 
who is attached to the Administration of Domains, has already 
employed electrically-driven pumps for irrigation purposes, the 
power being supplied by a cotton factory, which only requires its 
plant in operation for a portion of the year. А Greek landowner 
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on а large scale has also established an electrical power trans 
mission installation on his pro in the neighbourhood of the 
Nile barrage, the work having been carried ont by tbe Siemens- 


Schuckert Works Co., while the latter has also undertaken a similar 


plant for the Prince Djemil Tussum. 
It is aseumed that the largest application aud development of 
electricity will take place in Upper Egypt. The question of utilising 


the Nile cataracts has already been to ken into consideration. In any 


case it is certain that the waste Jands of to-day, which are under 
the influence of the hot sun, could be transformed into freitful 
fields if the waters of the Nile could reach them, and tbat, too, by 
the power realisable from the Nile itself. The accomplishment of 
this ides, however, is perbaps a matter of the remote future, but it 
is mentioned that the sluice gates of the Assouan dam ave operated 
by electrical apparatus furnished by the Siemens-Scbuckert 
Works Co. 

Apart from the tramways in Cairo and Alexandria, there are no 
important applications of electrical transmission of power in 
Egyptian towns. It is only possible to cite the electric hoists with 
two-phase current which are used for the lifting of bales of cotton 
by the Société de Pressage et Depóts de Coton in the Minet-el- 
Bassel district of Alexandria. The ap is partly of German 
and partly of French origin. The employment of electric power 


by private individuals is limited, owing to the comparatively high ` 


cost of production due to the price of coal, but petroleum is cheaper, 
and the oil motor is, therefore, more economical than the electric 
motor. However, other considerations have induced certain mauu- 
facturers in Cairo and Alexandria to adopt electric motors, as, for 
instance, the point where the power has to be applied, noiselessness 
in working and cleanliness. No one has, singularly enough, thought 
of introducing electric lifts in the large blocks of dwellings having 
lofty floor», and in which electric power could be used to advantage. 

Installation Material.—A certain amount of success has attended 
the introduction of ventilating fans in the hot climate of Egypt, 
although competition bas caused prices to fall to a low level. The 
ventilators are obtained from England, F ance, Germany, America, 
Italy, Belgium and Switzerland. With regard to internal electric 
lighting, it is mentioned that the mistake is frequently made of 
looking at the cheapness of prices without taking into considera- 
tion the quality of the materials. In these circumstances good 
articles should be offered as low as possible, and only that amount 
of labour should be devoted to their production that is necessary, 
superfluous finish being avoided. Unfortunately, joiners and tin- 
smiths import inferior material from Europe and place themselves 
forward as electricians, but although the Government and the com- 
рош seek to counteract this abuse, they avoid the appearance of 

vouring individual contractors, and hindering the workmen from 
earning a living. There аге happily various good firms whose work 
oe to ei oa. в all the circumstances of the 
case, 8 y important for exporters to t to bave 
reliable and technical representatives on the spot. SO 


BUSINESS NOTES. 


British Apathy in Motor-Omnibus Building.—The 
following letter has been addressed to us :— 

With reference to the very caustic yet timely remarks recently appearing in 
the Press on this subject, I beg to point out that the British Empire Motor 
Trades Alliance was established for the purpose of encouraging the use of 
British ratber than foreign manufactured cars within the British Empire and 
Colonies. Recognising the fact that tbe invasion of this country by foreign 
motor-omnibuses can only he stemmed by combined action, I have to request 
that British motor-omnibus manufacturers will immediately communicate with 
the Alliance, and their names will be placed on the Register of British Manu- 
facturers we are now compiling. Motor-omnibus buyers will be approached, 
and every legitimate step possible taken to obtain preference for the home 
industry, lísts of British manufacturers will be circulated, also inquiries from 
buyers invited, and copies of the inquiries will be sent to ali rms whose names 


are on the Hegister. 
J. B. Kina, Secretary. 


Colliery Installations.—The following is a list of 
important colliery contracts, that have been booked by Mzssnms. 
BRuocE PT BLIS & Co. within the last month :— 

Lambton Collieries, Onrham, 2,800 н.р. in hauling, pumping, and ventilating 
motors, Average size, 120 n.r. 

kisca Collieries, South Wales, 1,00 н.р. in pumping and hauling. Average 
size, 1*0 Н.р, 
1 Darbishires Quarries, North Wales, 1,500-H.P. motors, varying from 50 to 

50 Н.р, 
Bow Hill Collieries, 500 н.г. in pumping and hauling. 
The total нр. aggregates over 6,C00, and the value of the orders 


aggregates over £40,000. 


Earl's Court Exhibition.—We recently paid a visit to 
the Naval, Shipping and Fisheries Exhibition at Earl’s Court, and 
found there abundance of interesting material for examination— 
indeed, the exhibition is one of the best that we have seen at Earl's 
Court. An excellent collection of naval relics has been brought 
together, of which the most noteworthy exhibits are the numerous 
items directly associated with the person of Nelson, our greatest 
naval hero; other collections appertain to the memory of 
Collingwood, Howe and Benbow, and there are interesting souvenirs 
of the explorations of Cook, Franklin and other distinguished 
explorers. Models of modern battleships, cruisers, liners and yachts 
are shown in great variety, and the representative exhibits of naval 
and military guns, from 12 ір. down to Maxim, are of absorbing 
interest. 

Of general engineering exhibits the most noteworthy, from an 
electrical standpoint, are those of Messrs. Davey, Paxman & Co., 


Up gS ^ E er rE cag ORIONA na ese, me ona, LR RY 
who show aroun ber ef gasard oil cni ir er, a icctien grs yrcévcer 
vertical tubular boiler, and portable steam engine; Mrstss 
Влвсоок & Wiroox, marine type water-tube boiler, bucket con- 
veyor, models, &.; the SrrarmaG Borer Co., marine type boiler 
and models; Graznwoop & BaTLEY, De Laval steam turbo- 
dynamo, electric drill, &c.; Мезввв. Crossrzy Ввов., suction gas 
plant and direct-coupled gas dynamo, and an oil engine, the former 
running 176 16-o.». lamps and 4 arc lamps at a cost for anthracite 
coal of 21d. per hour. Mention should also be made of Мкаввв. 
Квгуш & Jauss WurrE'S exhibit of Lord Kelvin's navigational 
instruments, and the Lona-Arm ByvsTrEM of closing electrically- 
operated watertight bulkhead doors, while, of course, there are 
many otber items less directly associated with electricity. 

The recreational side of the exhibition is as attractive as ever, 
and affords a pleasant change from the more technical and commer- 
cial aspects of the undertaking; but our readers may safely be left 
to investigate this department for themselves. 


Names Wanted.—The British Empire Motor Trades 
Alliance has received an inquiry for the names and addresses of 
British firms who press by machinery planished steel or aluminium 
bucket seats for automobile bodies. Firms who can #0101 these 
requirements are requested to communicate with J. B. Kwa, 
secretary, at 11, Red Lion Square, W.C. 


Battery Contracts.—The following orders have been 
placed with Mzssns. PBrrogzTTS & Чопо, LTD. :— 


Bedwellty Union, 125 900-ampere- hour cells. 
Imperial Railways of North hina, 120 650-ampere-hour cella. 


Brush Contracts.—The following contracts have been 
booked by the Ввовн ErxcrBICAL EmaimgmsRING Co. :— 

For the Falkirk Tramways (per Bruce Peebles Co.), three double-deck 
car bodies mounted on Brush standard A.A. type trucks. 

For the Yorkshire (Woollen District) Tramways, six single-deck car bodies 
mounted on four-wheel trucks with Brush 1,002B motor equipments, and four 
single-deck car bodies mounted on radial trucks with Brush 1,002B motor 
equipments. 

For the Cavehill and Whitewell Tramways (per J. G. White & Co.), 10 tram- 
cars complete with Brush motor equipments. 


France.—A company has just been formed in Paris 
(7, Ree. Baltie), with a capital of £1,200 and the title La 
BocIETE DE L'ACCUMULATBUR PHENIX. 

The report of the Soorerm Lronnatss pes Forces MorRICES DU 
RuHoNE, of Lyons, for the last financial year, shows a profit of 
t as compared with only £45,840 in the preceding 12 
montbs. 


Russia.—La COMPAGNIE D'ELECTRICITE DU MIDE DE LA 
Rossi, of Brussels, reports a profit of £5,508 for the last financial 
year, as compared with only £4,364 in the preceding 12 months. 


Imports of Electrical Apparatus.—While the 
importation of foreign electrical machinery into this country 
appears to be 3 that of electrical goods and apparatus is 
steadily moving up в. The imports in May last, according to 
the returns just issued, were the во far recorded, totalling 
£91,947, which compares with only £75,116 in the preceding 
month and £00,931in May a yearsgo. During the five months 
ending with May last the aggregate imports have attained a value 
of £409,284, as against only £327,928 in the corresponding five 
months of 1904. 


Catalogues and Lists.—BnirisH Воп,кв FLUID AND 
Ехаікивве’ Stores Co, LTD, Ohurch Row, Limehouse, E. 
Pamphlet relating to the cause of scale and corrosion in boilers, and 
drawing special attention to their “Dejecoline” boiler fluid. A 
separate list gives particulars of their Excelsior asbestos non- 
conducting boiler and pipe covering cement. 

М квзва. MasTERN & Co., Nachf, Berlin. Circular of their auto- 
matic closing flap for electrical ventilators. 

ELEOTBICAL TRADES SuPPLY, Lro., Birmiogham. New illustrated 
price lists of electrical porcelain ware, also damp and dust-proof 
electrical fittings for collieries, works, ships, &с. 

Mxsens. Falk, STADBLMANN & Co., Lrp., London, B.O. Revised 
price list of their “Climax” system of steel interior conduit and 
fittings, enamelled or galvauised. 

Messrs. W. Н. Barney & Co, Lrp., Salford. List No. 345, 
illustrating, describing and pricing their McOracken's patent steam 
trap, а new and improved pattern, with no screwed joints on the 
steam side. | 

The С. W. Hunt Co, New York. Oatalogue No. 054, entitled 
" Manila rope transmission and hoisting." It containe а good deal 
of interesting matter, with some excellent illustrations, relating to 
the subject... | 

ELECTRIC AND ORDxANCE ÁcORSSOBIES Oo., Lro. Large picture 

tcard, reproducing a photograph of Osborne House, Isle of 

ight, where Stellite telephones on the central battery exchange 
system have been recently installed. 

Mrssgs. GEL & Lanes, Westminster. New illustrated 


price lists of Valcan station testing equipment, and ammeters and 


voltmeters. | 

PABERR Вогсев Co, Philadelphia. Well printed and illustrated 
brochure fully describing the Parker double-ended boiler and its 
advantages. 

Тнк MigBBLEzs, Watson Co, Lrp., Glasgow. Illustrated list 
describing the surface condensing plant installed by the company at 
Brimsdown power station, 

The Monnis-HawEINS ELECTRICAL Co., LTD., 17, Oharing Cross 
Road, W.C. New catalogue of the Morris-Hawkins motors and 
dynamos. An sbridged specification of tho different typos is 
followed by tabulated particulare of the protected, enclosed venti- 
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lated and totally-enclosed motors, also their standard shunt and 
compound-wound dynamos, starting switches; а table of principal 
dimensions is published. 

Mrssgs. Simmuns Bros. & Co., Len. Four new publications, as 
follows :—Oircular YM 108, describing, in a general way, their 
patent electric control for steam steering gear; Leaflet 5070, giving 
mechanical data regarding their crane controllers; Leaflet 564, con- 
taining dimensions of the RB crane resistances; and Leaflet 563, 
giving dimensions, weights, &c., of Siemens G and H generators for 
direct coupling. he po 

Messrs, TELFOBD, GRIER & Mackay, Lap, 220-222, Broomielaw, 
Glasgow. A number of well got up pamphlets, with good half-tone 
and other illustrations, entitled respectively :—Transformation ; 


transmission and utilisation of energy ; electric mining machinery . 


(chain coal-cutters and locomotives) ; electric mining machinery (disk 
5 machines); marine electrical specialities ; ventilating 


8 : 

Messns. J. HorRmSOR & Co., Ltp., Huddersfield. List No. 350 
relating to steam dryers, and No. 360 on exhaust valves. The 
former describes the lipless steam dryer and receiver with 
sectional and other explanatory views, and gives tabulated data of 
prices and dimensions. The latter particularises standard straight 
through-way valves. | 


Н.Т. Ignition Devices.—Some ingenious novelties in 
the electrical equipment of motor-cars have been brought omi by 
the Н.Т, Co., of Victoria Works, Charlton, В.Б. Their coils are 
made in two grades, both guaranteed against breakdown; the 
A-type coils are multi-section wound and fitted with the new н.т.- 
high-speed trembler, which, it is claimed, ensures immunity from 
sticking, low current consumption, and perfect firing with the 
highest speed engines. The construction of the trembier is as 
follows (see fig. 1):— 

A is a stiff steel spring having at one end a loose rivet, B, which 
takes the place of the ordinary secondary blade, without the dis- 
advantage of a ‘‘time-lag,” such as auxiliary blades usually have; 
C isa platinum stud, and D the back standard. Owing to the small 


Ета. 1.—Hieu BPEBD TREMBLER. 


current passed, high speed, and correct condenser balancing, there is 
little or no king at the contacte, and because of the springiness 
of the trembler, the blade follows up any wear, thus obviating the 
need of constant adjustment. | 

The company make coils of all віва and voltages, with best finish 


and material. Their electric governor is a very simple device, quite 
` , independent of the engine, and may be used with all cars fitted with 


high tension ignition. 16 is connected up in the primary circuit, 
the wire from the contact breaker on the engine being taken to one 
terminal on the governor, and the wire from the coil being con- 
nected to the other terminal. The governor consists of a sp 

blade A B, fastened at a, and fitted with a platinum stud at B. 
This stud is prevented from coming into contact with the platinum 
pointed screw o by the high resistance wire p D. When the engine 
makes contact, the current flows along the blade A в, and the 


platinum points not being in contact, it passes through the high - 


M 


Fic. 2.—ErECTRIO GOVEBNOR. 


— 


resistance wire B D, which, being heated by the current, expands 
and allows the platinum points to come together and pass enovgh 
current to work the coil If the engine is running ro. fast that it 
does not make contact long enough to allow B and c to come 
together, the coil does not spark, and the engine misses fire and 
slows down. It is obvious that the engine can be set to run at any 
desired speed by simply adjusting the distance between B and c. 


An arrangement is provided whereby the governor is put into action’ 


whenever the clutch pedal is depressed, and thus prevents the 
engine racing; this greatly facilitates the operation of changing 
gear, as it is not necessary to slow the engine by hand before taking 
out the clutoh. 


Fire,—Mxrssnus. Н. №. Morris & Co. notify us that the 
fire that occurred at their Gorton Brcok Chemical Works, Man- 
chester, on the 8th inst., has only affected a very small portion of 
the departments in which their brimstone, sulphuric acid, and other 
acids are made, It has not in any way affected their manufacture 
of accumulator acids, dipping acid, and other chemicals for the 
electrical trade, 


. Book Notices.— Nautical Technical Dictionary, Vol. IL, 
Part 1 (A-K). By E. v. Normann-Friedenfels, assisted by J. 
Heinz Pola: Mitteilungen aus dem Gebiete des Seewesens. 
1905. Price 30 marke. The first volume of this work was 
posee in 1883, and was followed by & supplement in 1900. 

e present volume comprises an exhaustive dictionary of technical 
terms relating to the nautical profession, alphabetically arranged 
iu English and Frencb, and giving the corresponding expressions 
iu both these languages, as well as in German and Italian. 
Besides purely nautical expressions, a vast number of words employed 
in allied industries, such as ship and engine building, artillery, 
electricity, trade and commerce, are included, making the whole a 
most comprehensive work, which cannot fail to be of the greatest 
value to many classes of user. Bo far as we have tested the 
dictionary, we have found it to meet all reasonable requirements, 
and our only complaint is that English words are not always 
correctly spelt, as, for example, scarph for scarf; but such slips 


different styles of type well chosen to facilitate ready reference. 
Altogether, we weloome the volume as a valuable addition to 
technical literature, and shall look forward to the appearance of 
Part II. and the succeeding volumes. 

“Proceedings of the Engineering Association of New South 
Wales" Vol. XVIII. 1902-3. Edited by Henry V. Ahrbecker, 
B Sydney: The Association, Royal Exchange, Gresham 

reet. А 

We have received а copy of No. 1 (June) of the Gas and Oil 
Engine Record, a monthly review edited by W. A. Tookey. Oar new 
contemporary will deal with explosion engines of all types and 
with the production of gas for industrial purposes. It is published 
at 2, Girocer's Hall Court, Poultry, E.C., at 3d. per number. 


Trade Announcements.—On account of business ex- 
tensions, the NaTrioNAL ELECTRIC CoxsTBRUCTION Co., LTD., has 
from yesterday, 29th inst. changed its address to Queen Anne's 
Chambere, Westminster, B.W. : 

Mussrs. Млгрев Bros, & THompson, Lro., notify us that Mr. 
Ernest Roberts, 6, Holborn Place, who heretofore has had charge 
of their London district travelling, will not in future act in this 
capacity, owing to the large increase in his own business. Messrs. 
Frampton, Paine & Jackson, 29, Old Queen Street, Westminster, 


vill in future represent them in London, and likewise in the 


southern, western and eastern counties, and those districts where 
they are not at present represented, for ammeters, voltmeters, watt- 
meters, circuit-breakers and analogous apparatus. | 
-~ Messes. Woop & OBAWFORD, mechanical and electrical engineers, 
have taken more suitable premises in Queen Street, Sheffield, and 
are making a specialty of their improved conveying and elevating 
and screening machinery, and auxiliary machinery appertaining 
thereto. They have recently obtained the sole right of manufacture 
of Ford’s patent heating furnace. They also undertake electrical 
engineering work. | | i 

Mussas. Кунветт, EpGcuxBE & Co. announce that they have 
now removed their works from 151-2, Great Saffron Hill, E.C., to 
Collindale Works, Hendon, N.W., with offices at 87, Victoria 
Street, Westminster. This move (the second in three years) has 
been made in order to keep pace with the continuous increase of 
the business, and the firm have now at their disposal ample space 
for future extensions. 
convenience, converted the business into a private limited liability 
company. Mr. G. J. Lemmens, who has had long expecience in 
measuring instruments of all kinds, has joined the board. 


A New Manufacturers’ Association.—A preliminary 
circular has been iesued from Orchard House, 2 and 4, Great Smith 


Street, Westminster, S.W., relating toa new association—the Manu- 


facturers’ Association of Great Britain —wbich is being formed with 


the object of stimulating and expanding British trade in colonial 


and foreign markets, by co-ordination of the industrial forces of the 
country, and co-operation amongst manufacturers and traders. The 
means to be employed are set out in detail in the circular referred 
to, and copies of this can be obtained on application to Mr. Ben H. 
Morgan at the above address. 


Bankruptcy Proceedings.— ALEXANDER HOLLAND.— 
At Bolton Bankruptcy Court on June 21st the public examination 
took place of Alexander Holland, trading as The Electrical and 
Mechanical Engineering Oo., of Farnworth. The accounts showed 


unsecured liabilities amounting to £325, assets valued at £31, anda 


deficiency of £291. Debtor stated that he commenced business in 
1890 in partnership with Wm. Bullen and John Coope, neither of 
whom had any capital. Bullen had experience in electrical ongi- 
neering, and be left nine months later. At this time the debts 
amounted to between £80 and £90, and debtor agreed to take them. 
He thought he could do better by himself. The business was never 
properly established, and he must have been getting further into 
debt all the time. The examination was adjourned in order that 
debtor might comply with an order to prepare a statement of acoounts 
for the last six months’ trading. 

FRED SHaw.—A meeting of the creditors of Fred Shaw, electrical 
contractor, of 258, Hessle Road, Hull, was held on June 21st, when 
accounts were presented showing gross liabilities amounting to 
£209, and a deficiency of £81. Debtor attributed his insolvency to 
loss on contracts, bad trade and want of capital. He commenced 
business in 1901 with a capital of £15, and his father lent him £50. 
The estate was left in the hands of the Official Receiver for 
realisation. 

GERALD LesLI®, electrical engineer and caterer for public 
amusements, 5, Denning Road, Hampstead.—Receiving order 
made June 21st on creditor’s petition. 


They have, at the same time, as a matter of 


appear to be rare. The printing is good, the type clear, and the 
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А. E. Ввоокв (Brooks & Brooks), electrical engineer, 110, Oheap- 
side, E. C.—First and final dividend, 22d. in the £, payable at 
Bankruptcy Buildings, Carey Street. 

Liquidatiom,—AncrNTINA ELECTRO Traction Co. 
Meeting to be held at 83, Cannon Street, E. C., on July 28th, to hear 
an account of the winding-up from Mr. A. Clements, liquidator. 


Electro-Medical Apparatus.—Au electric installation 
is to be put into the Peebles Hydropathic for the treatment of 
invalids by electricity. All the most recent forms of instruments 
wil be included, light baths, high frequency currents, static elvc- 
tricity, electrie baths, constant and interrupted currents, | 


———RÀ 
LIGHTING AND POWER NOTES. 


Bourne.—Mr. W. E. Milns, resident engineer at the 
Stamford and Grantham electricity works, has prepared a scheme 
for the establishment of an undertaking in the town. This was 
laid before & meeting of the Tradesmen's Associstion on Jane 22nd, 
and is to be further considered. Possibly inquiries will be made 


tor firms willing to erect and run anch an undertaking. 


Brighouse,—The balance-sheet of the Corporation Elec- 
tricity Department for the past year’s working shows а loss of £140 
compared with a deficit of £572 in the previous year. 


Bury.—The Corporation Electricity Committee has 
reduced the price of energy as under:—Lighting: Places 
of worship, schools, offices, banke, workshops, warehouses 
and other short-hour consumers from 5d. to 41d. per unit; 
shops from 43d. to 4d; hotels, public houses, clubs and 
other long-hour consumers from 4d. to 34d.; motive power from 
21d. to 2d. per unit, for the use of the maximum demand averaging 
one hour per day, or 1,000 units per quarter, the next 1,500 units 
pr quarter 1d. per unit; beyond, ld. per unit less 10 per cent. 

blic lighting, 1,000-с.р. arc lamps, from £16 to £15 per annum ; 
800-0.р. lamps from £14 to £13. 


Chatham.—In connection with the arrangement come to 
between the Kent Electric Power Oo. and the Gillingham Oor- 
poration fora supply of energy, Messrs. W. T. Henley's Telegraph 
Works Co. accomplished some smart cable work. Agreements for 
arranging а temporary supply were completed on the 8th inst. 
Messrs. Henley's were instructed to supply a main and connect up 
the company's network with the Gillingham station, and nearly 
2 miles of three-phase 11,000-volt k. R. r. cable was delivered by 
them at Chatham on the 11th inst. The work proceeded through 
the Whitsun holidays, and although most of the cable had to be drawn 
by hand for nearly half a mile across the Chatham lines, the whole 
was laid and jointed complete by the morning of the 17th. The old 
feeders had to be diverted and lengthened to the extent of about 
DO yards. The coal store, the only part of the station which escaped 
destruction, has been cleared out and fitted as a sub-station with 
switchboard, transformers and boosters, the latter being required 
owing to the pressure on the Gillingham mains being 2,000 volts, 
and on thoss in Ohatham 2,400 volts. On Saturday, the 17th inst., 
at 5 p.m., the whole of the network was made alive, and a supply 
given to consumers. 


Calne.—An E.L. installation is at present in course of 
completion at the residence of the Marquis of Lansdowne at Birwood 
Park. The plant will comprise а 40-н.р. Hornsby oil engine, an 
E.C.O. 200-ampere dynamo and a battery of E.P.B. cells of a 
capacity of 1,000 ampere-hours. About 850 incandescent lamps and 
one arc-lamp are being installed. The contract is in the hands of 
Mesars. Н. E. Hall & Co., Tonbridge. 


Continental Notes.—Irarnv.—4A concession has been 
granted for the installation of a water-power plant on the River 
Coscile. Theenergy generated will be utilised for the electric tram- 
way between Cosenza and Cotrone, and for lighting purposes at 
Bilani. 


Coventry.—'lhe accounts of the Corporation electricity 
undertaking for the year ended March 31st last show a ret result 
on the year's working, after payment of capital charges, of a 1овв of 


£229. 
The Council has adopted the recommendation of its E.L. 


Committee to undertake the supply and maintenance of electric 


lamps. 


Darlington.—The Corporation has decided to extend ita 
mains to Albert Hill, an important industrial district of the borough. 
The Darlington Wire Works will adopt electric power instead of 
steam. 

Dublin.—The E.L. Committee recently recommended the 
Corporation to instruct the city electrical engineer to prepare plans, 
&c., for application to the L.G.B. for sanction to a loan of £100,000 
to cover the cost of providing plant to meet next winter's load, 
and of extensions during the next three or four years. As it is 
urgent that new plant be erected at once, suspension of the standing 
orders was also recommended, bat on a division this latter recom- 
mendation was defeated, 

The works at the Pigeon House have now been completed, and 
were inspected on Monday by the Corporation, and subsequently the 
General Electric Co, entertained the members and theiritriends to 


luncheon. The plant installed consists of two sets of 1,000 xw. 
each, and two of 500 kw. each. In addition, in consequence of the 
wth of the undertaking, the General Electrio Oo. has just laid 
own a further set of 1,500 xw. capacity, which is now running 


on the town supply. 
The Corporation bas expended £2,000 in dredging the harbour, 


which will enable steamers to come up alongside the boiler house. 
A travelling steam crane and grab, with track the length of the 
boiler house, has been installed for unloading purposes. 


Ebbw Vale.—The U.D.O. has received from the L.G.B. 
sanction to raise a loan of £9,654 for carrying out the E.L. scheme. 


Egremont.—The U.D.C. has applied for an extension 
of time in which to carry ont the E.L. order. 


Exeter.—The L.C.O. has written to the City Council 
with reference to the London Power Bills, stating that if allowed 
to become law, these were calculated to form precedents fraught with 


danger to the local authorities throughout the country. The City 


Council decided to strongly opposed the Bills. 


Great Yarmouth.—The report of the working of the 
municipal electrical undertaking for the pgst financial year shows 
that the total receipts were £15,197, while the gross profit was 
£6,770. After provision had been made for interest, fund, 
&c., the balance remaining is £1,351; the disposable balance being 
accordingly increased to £3,022. Of this amount £800 has been 
applied to reduction of rates, while £771 was expended on new 
works, leaving £1,451 to be carried forward. Daring the past four 
years a net surplus of £3,910 has been realised, out of which £2,100 
has gone in reduction of rates, and £1,223 voted for street lighting, 
extensions, &c. The T.C. has decided to offer consumers an optional 
flat rate of 5d. per unit for all units used up to 3,000 per annum, 
and 4d. per unit beyond, and charge a fiat rate of 23d. per unit for 
power taken from lighting mains. 


Hamilton.—Last week, under the auspices of the Burgh 


. Council, an exhibition of electrical appliances was held for four 


days at the Commercial Hotel. 


Hanwell.—An agreement with the Uxbridge Electric 
Supply Oo. has been entered into by the U.D.O., whereby the 
former is to take over the prov. order for the district. The com- 
peny has M agreed to deposit £550 to cover the Council's expenses in 

e matter. 


Hull.—A L. G. B. inquiry was held on June 22nd relative 
to the application of the T.C. for a loan of £936,000 for electricity 
purposes 16 wasstated that the Council had contracted to supply 
several large power consumers, the increased demand being 
€ at 700 xw. The new plant to be laid down was equivalent 

РА KEW . 


India.— From the Indiun Textile Journal we learn that 
electric light has been largely adopted in Bombay Mills, Messrs. 
Marshall & Co., of that city, are largely responsible for the work in 
connection with this and among the contracts completed or now 
being carried out are :—The Pabaney Milla, with 650 lights, run by 
A. E. G. plant; the Queen's Mills, with 520 lights, energy being 
supplied by а Lancs. Dynamo Оо.'в and Hindley-Royce plant; at 
the David and Standard Mills, a Robey- Westminster Engineering 
sot supplies 550 and 600 lights respectively ; Hindley-Royce 
generating plant supplies energy for 640 lamps at the Tricumdas 
Mills, and а Reavell-Johnson & Phillips set, 525 lamps at the 
1 Mills, There are many others, including the Khatau 
Mills and the Adamji Peerbhoy Mills, with installations of 1,400 
and 1,600 lamps respectively. 

The necessary licence has been granted by the Government of. 
India to the Brush Electrical Engineering Co. to supply electricity to 
the town and island of Bombay for lighting and power purposes. 
Two years are allowed for the laying down of cables in the principal 

ortions of the city. The company has proceeded with the instal- 

ation of the plant, while the Government has been considering the 
question, and during the past year several miles of cable have been 
laid down, and a generating station erected. The Times of India 
understands that the company expects to inaugurate the service some 
time next month. 


Ipswich.—The T.C. on June 21st decided to apply to 
the L.G.B. for a loan of £7,486 to cover excess expenditure on 
machinery at the electricity works, and of £5,365 for extensions of 
mains and house services. 


London,—SovtHwank.—The B.C. has received from the 
City of London Electric Lighting Co. an offer to quote terms to 
supply energy in bulk. The General Purposes Committee is to 
consider the matter. The B.C. also resolved to overhaul and repair 
the battery at a cost of £250; to install a balancer and booster at a 
cost of £450; toerect a new fire-proof gallery and re-erect the 
present switchboard thereon at a cost of £320 ; to install a feed-water 
heater and purifier at a cost of £380. A Joan of £6,000 is to be 
obtained to cover this expenditure ard to pay off the over-draft of 
£4,250 spent on cables. 

FurHax.—The Finance Committee reports for the year that 
on the combined E.L. undertaking, after the account has been 
credited with £980 from the general rate, there is a surplus of 
£574. Ont of this amount, £250 is to be left on the revenue 
account as a reserve for bad debts and cash discounts, and £250 
is to be placed to the machinery reserve account, The balance 
of £74 is to be carried forward. 
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` MarROPOLITAM ASYLUMS BoARD.—It has been resolved to apply 
to the L.G.B. for a loan of £4,000 for the installation of the electric 
light in Belmont Asylum. i 

W 


but the Charing Cross, 
ucc rate of 24d. per unit, which the Council will not accept. 
e 


HAMMEBSMITH.—A site is to be purchased in Borubb's Lane for 
£2,500, to be used as a site for а depót and electrical sub-station. 


commenced. А " 

MARYLEBONE.—At а recent meeting of the B.O., it was intimated 
that Mr. A. Wright, the Oouncil's electrical adviser, has received 
over £9,000 in commission, which was paid on capital expended. 
He will probably receive some £6,000 more. 


Manchester.—The Electricity Committee has recom- 
mended the T.O. to reduce the price of energy to short-hour con- 
sumers from 544. to 44d. per unit from Beptember 29th next. 


Medomsley,— The Р.О. has decided to have the whole of 
the parish lit by electricity next season ; energy isto be supplied by 
the Consett Iron Oo. 


New Shildon.— The Northern 


Counties Electric Supply 
Со. has erected a new 


station and refuse destructor in 
formally opened a few days ago; energy 


in type, working in 
connection with two B. & W. water-tube boilers with a heating 
surface of about 3,900 aq. ft. At present the three cells working 
deal with about 30 tons of refuse daily. The whole supply of 
energy is being generated from machines driven by the destructor 

ers. | 

Norwich.—The Electricity Committee reports that the 
balance carried to net revenue account for the past year is £16,574, 


as compared with £15,147 in the previous 12 months. After pro- 


vision had been made for interest 
was reduced to £4,433, 
there was a nominal surplus of £10,013 to be dealt with. 
sum, £9,760 is proposed to be applied to making good depreciation 


Over those of 1903-4. 
at the close of the last 


EL. installation at the 


The sum borrowed for the work was 


hand plant. The whole of the Workhouse premises have been wired, 
and at present over 700 electric lights are provided, 


whether the company has the legal right to do. so, has decided to 
take counsel’s opinion on the point, 


Pwllheli.—The Town Council has been asked if it is 
willing for a amall company to take over its E.L, prov. order. 


0 casos, а quarterly rental of 
lamp installed. For energy through 
be charged. 


suburb, 
the Bwan River, has hitherto been 
19th a supply of 


Supply and Power Oo., 
authority. The boiler room & W. boilers, 
each of 460 sq. ft. heating surface, working at 160 Ib. pressure; two 
Blake duplex feed pumps, and a feed-water heater capable of deal- 
ing with about 3,000 lb. of water per hour. In the engine room are 
at present installed two 25-K w. 460-volt Belliss- E. O. C. D. O. seta, and 
an E. C. O. balancer. The switchboard was constructed by the E. O. O., 
and is furnished with Everett, Edgcumba moving-coil, edge-wise 
each generator is 
Smith's reverse current circuit- 
and an integrating watt-hour-meter made by the Dancan 
measuring the outpat of the 

braided and compounded, 
are lighted with 150 16-с.р. 


The mains are of copper, 
carried on Jarrah poles. The streets 


The 


+ 
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ed at 9d. per wit 


incandescent lamps; private consumers aro su 
i i ed and erected by 


with discounts. The was supp 
W. H. Kidston & Oo., Murray Street, Perth. 


South Shields.—A L. G. B. inquiry was held recently 
into an application by the Corporation for permission to borrow 
£15,625 for additional plant to enable a supply of energy to be 
given to the tramways which the Corporation is constructing, and 
also to supply energy to industrial concerns within the borough. 


Stafford.—The Electricity Committee of the Corporation 
Љав paid a bonus representing about 54 per cent. on their wages to 
the officers and workmen in the electricity department. 


Tunbridge Wells.—Consumers have sent a memorial to 
the Corporation demanding a decrease in the price of energy, 
claiming that a large portion of the profit made last year should be 
for the benefit of those who pay for the light. 


Wantage.—The Wantage Engineering Co. has decided 
to apply for a prov. order to supply the town with electric light. 
The U.D.C. has written to the County Council that it objects to the 
permission being granted, in the interest of the gasworks, owned by 
the municipality. : | 


West Bromwich.—The fourth annual report on the 
Corporation electrical undertaking issued recently by Mr. J. H. 
Wray (Corporation electrical engineer) shows that during the year 
ending March 31st last 1,411,884 units were sold, an increase of 
306,878 upon last year. There were increases of 184,773 units in 
the consumption for tramway purposes, of 59,377 by private con- 
sumers and 62,728 by public lamps. There are now 45 motors ont 
on hire. The total cost per unit of electricity sold has been brought 
down to 99d. The net profit for the year is £1,328, against 
£1,546 last year, a reduction of £218, which is accounted for by the 
fact that the revenue from traction has: only increased by £545, 
although the output has increased by 184,773 units. An increase of 
£284 in renta, rates, &0., and the loss of over £187 on free wiring 
and motor hire has contributed to the reduction of this year's 
profits. The average revenue per unit sold is about 1:83d., and the 
percentage of total cost to revenue from sale of energy 88 per cent. 
The total capital expenditure to date is £61,024. | 


— — — —k—j— —ů 


TRAMWAY AND RAILWAY NOTES. 


Australia.—The first rail of the North Melbourne- 
Hesendon-Flemington Electric Tramways was laid on 22nd inst. 
hy the Premier of Victoria. This will be the first electric tramway 
in the Melbourne district. The work is being done by the Tram- 
ways Syndicate of London and Messrs. J. G. White & Co., Ltd., of 
London and New York. 


Bradford.—The working of the tramways for the year 
ending March 3186 has resulted in а total income of £230,085, or 
10:927d. per car-mile, the mileage being 5,053,399. The previous 
year's inoome was £197,437, or 10421d. per car-mile; the 
increase, therefore, duriog the past year has been ‘506d. The 
department earned during the year, by the carriage of parcels, 
£1,840, and there was received for advertising rights on tho cars 
£3,221— an increase of £430. 


Brighton.—The accounts of the Corporation tramways 
for the year ended March 31st, show that the revenue amounted to 
£50,339, and the working expenses to £38,495, leaving a balance of 
£11,844. After meeting certain charges, however, the year’s 
working showed a deficit of £321, the total deficit on the under- 
taking since its inception in 1901 being £4,016. 

An interesting experiment is to be tried at Brighton in oon- 
nection with the tramways. During July two “tourist cars” are 
to be run over the Oorporation lines, the fare for a nine-mile run 
being fixed at ls. A conductor, well versed in the places of 
interest en route, will describe the places passed. 


Continental Notes.—IrALY.— The project for the con- 
atruction of an electric railway from the Italian-Ticino bank of Lake 
Maggiore to the Simplon Railway has been officially approved. 

AUBSTRIA,.—Bome trials have lately been made in Vienna with 
an electric motor-omnibus built by Messrs. Jacob Johner & Co., of 
that city, for service in Copenhagen. The vehicle has accommoda- 
tion for 14 passengers, and about 113 cwt. of luggage, and has the elec- 
tric motors arranged in the hubs of the front road wheels. Тһе ’bas, 
which runs on solid rubber tires, is intended for an average speed 
of 12 miles. The trials are stated to have given very satisfactory 
results, 

HorLanD.—Plans are being prepared in respect of а projected 
electric tramway between Maestrict and Vaals. 


Edinburgh.— The T. C. has approved the draft agreement, 
with the promoters of the Queensferry Tramways, consenting to 
the proposed tramway from the boundary at Blackhall to the cable 
tramway terminus at Comely Bank, subject to conditions. 


Great Yarmouth.—As the result of the working of the 
municipal tramways for the past year, the receipts were £8,736, 
while the expenses were £6,348, leaving a profit of £2,388, out of 
which £2,104 was paid for interest, sinking fund, &o., leaving a net 
balance of £284, increasing the balance in hand to £475. It was 
decided to place £400 to a depreciation fund, and to carry forward 
the remaining £75. 
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Glasgow.—At a meeting of the Tramways Committee of 
the T.C. a draft of the report and financial statement for the year 
ending May 3186, 1905, was submitted :— 


Gross revenue ee oe " oe А . £767,904 
Expenditure :— 

Trafflo i ч š £217,878 
General " T" T 2 BE va 24 75,119 
Repairs ee oe oe . ee ee oe 68,640 
Power ee ee oe oe ee ee °з 25,995 
£887,167 
Bet aside for renewal end depreciation £153,894 

£510,501 

£227,108 
Lease of Govan lines 928 m 5 "m gs £5,060 
Rent of Paisley District Tramways .. р s 915 
Interest e ee eo oe oe oe oe 49,906 
Sinking fund vis РЕ "m © "m Pa 46,920 
Income-tax .. v» 98 M ©» МЕ КЕ 5,484 
Parliamentary expenses.. T - es s 891 
Common g M А еї . . 2 as 5,000 

£184,146 

£98,201 


Tbe Committee proposes to appropriate £68,500 of this sum to 
special depreciation, and to carry the balance to reserve fund. 


Heywood.—The T.C. has applied to the B. of T. for a 
loan of £37,200 for the construction of electric tramways. 


Keighley.—The Tramways Committee has recom- 
mended the T.C. to apply to the B. of T. for a year's extension for 
the completion of the tramways. 


Liverpool Overhead Railway Extension.— On and 
after Sunday next, through connection and bookings to and from all 
stations on the Liverpool Overhead апй the Southport branch of 
the Lancashire and Yorkshire Railway will be possible. The fares 
on the Overhead have been revised, removing the objection that 
has frequently been raised to the universal rate for long or short 
distances. Thus, a person may travel between any two stations on 
the Overhead line for 2d. first and 1d. third class. On the other 
hand, those taking long-distance journeys will pay for the privilege 


London. — Боул, Commission. — According to the 
Standard, the recommendations of the Commission which has con- 
sidered the traffio of London for between two and three years will 
be bold and comprehensive. The keynote of the report will be 
easy transit and abundance of it. It will be thoroughly in favour 
of electric traction to be applied wherever it is needed, and in 
alternative forms to suit local needs. There will be no objection 
whatever made to over-bridgo tramways. The tramway is to be 
universal as a method of transit, over an area of 200 square 
miles. Electric cars are to be advocated for thoroughfares like the 
Strand and Piccadilly. Streets are to be widened where necessary. 
Greater facility of movement will be recommended, and for this 
the police are to bave larger powara. The whole traffic of the 
metropolis is to be incorporated under the regulations recommended. 
The recent agreement on the proposal to run the tramways over the 
bridges not only anticipates the recommendations of the Commission, 
but is thought by members of that body to render a Central Transit 
Board superfluous. In many significant instances the Commissioners 
are understood to have adopted the policy of the London Oounty 
Council. The Commissioners have made such good progress with 
the report that the latter may be presented to Parliament on a very 
early day. 

MrTRoPOLITAN DisTBICT RaILWAYS.—It is understood that to- 
morrow the long-expected inauguration of the electric service will 
take place. Four trains per hour will be ran from Ealing, Acton 
and Hammersmith, to the Oity and Whitechapel. Several months 
will elapse before the conversion is complete, after which the 
tunnels will be cleaned. 

We may add that elsewhere in this issue will be found the con- 
cluding section of our articles describing the electrical equipment 
of the railway and Lot's Road power station. 

It is stated tbat following on the partial electrification of the 
the District Railway service, the Inner Circle service of the Metro- 
politan Railway will be worked by electricity next week. 

WESTMINSTER.— Меввгә. Baxter & Co. wrote to the City Council 
in regard to their claim for payment for the Charing Cross sub- 
station of the Underground Electric Railways Со. iu Villiers Street, 
atating that the L. C. C. claimed the sub-soil. The Legal Committee 
of the City Council bas decided that it must hold the company 
to their agreement, and that payment must be made in the same 
proportion ag that paid to the L. C. C. for the use of the sub-soil of 
the Embankment Gardens. With regard to the proposed electri- 
fication by the L.C.C. of the tramways in Vauxhall Bridge Road, 
the City Council agrees to the same, subject to some minor matters 
being satisfactorily settled. 

FuLHAM.—An intimation has been received by the B.C. from the 
L.C.C. that the proposed tramways along the Fulham Palace Road 
and High Street, Fulbam, are to be constructed on the conduit 
system, similar to the lines in South London. 

Ciry.— Оа Thursday last week the Court of Common Council 
considered the Special Committee's report on the L. C. O. scheme for 
carrying the tramways over Blackfriars Bridge, and it was resolved 
that the Committee's report be adopted, with the addition of a 
proviso that the tramways may be laid over either the widened 
bridge or an entirely new bridge adjoining. Thus the City Cor- 
poration has at last abandoned its attitude of opposition to the 
County Council and to modern progress. 


Manchester.—On Tuesday afternoon last the Tramways 
Committee of the Manchester Corporation had before it the annual 
report of the undertaking for the year lending, March; 318t, 1905. 


The aggregate length of single track open for traffic on that date 


. жаз 146} miles, against 138 miles in the previous year. 


The revenue account contains the following particulars, side by 
side with which ithose for the year 1903-4 are given for com- 


parison :— 
1904-5. 1908-4. 


Traffic revenue T i oe m . £698,590 4 2 £803,182 61 
Other revenue.. is ps 23 e | 8,426 8 2 8,698 16 10 

Total .. #2 „+ 631,955 12 4 611,881 8 8 
Working expenses $a .. 411,697 811 891,858 18 11 
Balance, being gross profit . 920,358 8 5 3200000 9 9 
Add bank interest .. ae : T 1,869 9 1 8,079 10 6 
Leaving a sum available of..  .. £222,222 17 6 £228,107 0 8 


The charges which have been met out of this available surplus 
amount to £101,277, against £101,491 in the previous year, thus 
leaving a net profit of £120,950, against £121,705 in 1903-4, which 


has been appropriated as under:— 
1904-5. 1908-4. 
Renewals and depreciation account .. .. £70,907 0 0 :269,698 2 10 
Contribution in aid of the rates .. vs 5% 46000 0 0 60,000 0 0 
Street improvements round infirmary—in- 
terest, ёс. .. өө EN i is - 4,048 8 8 2.019 7 5 


Total net profit .. £190,900 8 8 £121,705 10 3 


The contribution in aid of the rates this year falls short, according 
to the above table, by about £4,000 of the amount in the previous 
year. A footnote, however, states that this year's contribution has 
been increased by а sum of £5,000, which was transferred from a 
reserve fund accumulated in former years. This makes a total con- 
tribution in relief of the rates of £51,000. 

The report also contains a summarised statement, giving statis- 
tical information regarding the working of the tramways for the 
past year, as follows :— 


1904-5. 1908-4. 
Total borrowing powers ..£1,925,000 0 0 £1,805,500 0 0 
Borrowing powers exeroised . 1,515,168 0 0, 1,505,668 0 0 
Unexhausted borrowing powers .. 409,832 0 0 299,882 0 0 
Gross capital expenditure ,. .. 1,687,990 19 2 1,485,612 4 9 


During the year the number of passengers carried was 126,900,875 
—an increase of over 6 millions on.the previous year. The car- 
mileage shows an increase of considerably over 1,000 miles, the 
figures being 14,123,124 for the past year. The percentage of 
passengers’ fares shows that 71:94 percent. paid 1d. for the journey, 
11:01 per cent. 144., 7:10 per cent. 2d., and 5°40 per cent. id. 

Electrical energy used during last year amounted to 18,854,240 
units, against 16,815,764 units for the previous year. The average 
trafio revenue per car-mile was 10'68d., against 10 52d., and the 
average traffic revenue per mile of single track was £4,299, against 
£4,468 in 1903-4. The average working expenses per car-mile, 
including power cost, were 6:99d. against 6:784. 

The amount of the sinking fund is now £60,987, against £27,224 
in the previous year. 

An accident, causing injury to three persons, occurred in Man- 
chester on Sunday eveniug. A single-deck car, on the circular 
route from Oheetham Hill to Seymour Grove, was crossing 
Rochdale Road, at the junction of that thoroughfare with 
Queen’s Road, when a heavily laden car proceeding townwards ran 
into i¢ and knocked it clear of the metals. 

The side of the single decker was stove in, and the controlling 
gear of the other car was forced out of position by the impact, and 
the ironwork twisted. The trolley arms of both vehicles were 
fortanately jerked clear of the wires, so that there was no breakage 
overhead. Two passengers in the smaller car received injuries, 
which necessitated their removal to the Infirmary. Those in the 
larger car were also more or less knocked about, and one was cut 
in the face by fragments of glass. Several suffered from nervous 
shock. The traffic was interrupted for two or three hours.: The 
testimony of witnesses is that the cars were not travelling at an 
excessive speed, but the sun's heat had meltsd the pitch in the 
crevices of the stone paving, and this, getting upon the metals, had 
made them so slippery that the driver of the larger and heavier of 
the cars was unable to get his brake to act. A nice point, therefore, 
will arise when the compensation claims come to be disposed of. 


Mansfield.—Trial trips аге now being made over the 
Mansfield and District Light Railway Co.'s system which has just 
been put down. 


Middlesex.—The County Council on the 22nd inst. 
approved of the payment of £7,762 to the county solicitor in order 
to pay compensation for land required for light railways. This 
sum makes the total authorised to be paid in respect of the pur- 
chase of property, &c., in connection with light railways by the 1901 
order, £160,597, and under the 1903 order £58,347. Approval was 
given to a proposed arrangement between the Metropolitan Electric 
Tramways, Ltd., and the London County Council as regards the 
tramways in the Green Lanes and Seven Sisters Road. This agree- 
ment briefly was that in consideration of the Metropolitan Electric 
Tramways, Ltd., giving the L.C.C. possession of the tramways in 
the Seven Sisters Road, the L.C.C. will defer the purchase of the 
portions of the tramways in the Green Lanes and Seven Sisters 
Road, north and east of the Manor House and wholly in the County 
of London, until the year 1925, or possibly five years later, so as to 
make the tenure of these lines conterminous with the tenure of 
M portion of the tramways belonging to the company in Mid- 

евех, 


Newark.—''he Light Railway Commissioners have sub- 
mitted to the B. of T. for confirmation an order for the construction 
of light railways in the borough and in the rural district of 


Newark. | 
(Continued on page 1063.) 
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(Concluded from page 983.) 


Or the 24 sub-stations 

through which the ' | 
energy generated at pesti 
Lot's Road will be dis- mir 
tributed, some 15 will 
be primarily utilised for 
power distribution to 
the District Railway. 

The equipment and 
general design of these 
sub-stations is fairly 
uniform, with the ex- 
ception of those situated 
at Mansion House and 
Victoria, which are 
built over the railway, 
and that at Charing 
Cross, which is below 
ground level; the 
British Westinghouse 
Electric and Manufac- 
turing Co, Ltd., were 
responsible for the 
supply and erection of 
all this plant. 

The arrangement of 
a typical sub- station 
will be gathered from 
the elevation and plan, 
figs. 48 and 49; the 
11,000-volt н.т. feeders, 
two or four in number 
according to the capacity 
of the plant installed, 
enter the sub-station on Fd. 48.—8xcTIoNAL ELEVATION OP a TYPICAL BUB-STATION. 
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800-K.W. ROTARY CONVERTERS | ива SWITCH BOX 


Ед. 49.—PLAN OF A TPICAL SUB - STATION. 


the basement floor level, and pass through а cast-iron dividing for the protection of these feeders, which terminate in single 
box; Westinghouse spark gap lightning arresters are installed knife pattern isolating switches. | 
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From the isolating switches the connection leads through 
feeder oil switches to the н.т. bars on the gallery. Reverse 
current relays are installed for the protection of the high 
tension féeders from the sub-station end, thus ensuring that 
short-circuit currents shall not flow to the feeders from the 
sub-station bus-bars. 

The н.т. bus-bars are divided intosections by means of junc- 
tion switches (fig. 56, p. 1062), each section having one feeder 
and one rotary converter connected to it. By the agency of 
selector switches of the same typeand method of operation asthe 
isolating switches, these bus-bar sections may be so connected 
as to use the feeders separately or in parallel as desired, and 
as similar selector switches are included in the rotary 
circuits, a very flexible and convenient arrangement is 
secured, The pressure transformers used in connection with 
the measuring instruments are also provided with selector 
switches, and thus may be fed from any particular pair of 
bus-bars, if necessary. 
~. The circuits to the primaries of the step-down transformers 
are completed through isolating and main oil switches in 


particulars of the three sizes utilised on ‘the railway are as 
follows :— | | | a 


800 xw. 1, 200 xw. 1,500 Kw. 


Number of poles ... se 10 12 16 

Speed, r. p.. .. 400 333 250 

Efficiency, 14 load 95:3 96:2 ^ 96°25 
: oll „ 950 9577 96:00 
[T] " "PP 94:9 95:0 t 95:25 
i È n 95 92:3 93:5. 94:00 


The fields are compound-wound, the series ‘and shunt 


. Windings being divided by air spaces; the pole-pieces are 


provided with copper shields consisting of heavy copper rings 
round the pole tips, with lips extending inwards. — 
The machines are teed to stand an overload of not 
less than three times the normal full load without falling ont 
of step, and to run sparklessly without brush adjustment up 
to 50 per cent. overload. | | 
Figs. 50 and 54 illustrate the 1,500-k w. rotaries installed 
at Earl's Court, | | 
The transformers, which are mounted on the gallery 


Fig. 50.—View oF INTERIOR OF)EABL's Court Bunp-STATION. 


geries, the secondaries being connected to the collector rings 
of the rotaries through sets of three single-pole knife 
switches. The main oil switch of each converter is in the 
ordinary way hand-operated, but it is also fitted with an 
overload time-limit relay, which comes into operation, 
automatically tripping the switch if a prolonged short-circuit 
or overload occurs. In addition, there is a push-button on the 
switchboard, the pressing;of which will electrically open the 
main switch. 

„ Two knife switches, one for each pole, ае provided for 
the p.c. side of the rotary converter, and there is also a 
reverse current circuit-breaker in the negative side, and the 
usual equalising switch placed on a cast-iron pillar close to 
the machine. 

The Earl's Court sub-station, of which a series of illus- 
trations is given in the present article will ultimately 
contain four 1,500-Kw. rotary converters, each coupled to an 
indnction motor, the latter being used for starting pur 

The rotaries are of massive construction, and the leading 


(fig. 51, p. 1060), are of the vertical air-cooled type, with the 
primary and secondary coils wound and insulated in 
sections. 

The transformation ratio is adjustable for the purpose of 
equalising the pressure of the current delivered to the 
rotaries in the various sub-stations. Three transformers, 
delta-connected on both the primary and secondary sides, and 
a rotary constitute а unit for operating purposes. 

Three sizes of power transformer are installed—viz., 


300 KW., 435 KW., and 550 Kw.—according to the size of 


the rotary ; and for the station and tunnel lighting, wherever 
necessary, two single-phase 150-Kw. lighting transformers, 
having a ratio of 11,000 to 220 volts, are also installed. 

These latter transformers are V" connected, with a 
view to equalising the load on the primary side, the con- 
nection being made. to the centre of one of the m.T. bus- 
junction switches. | | | 

„Тһе transformers stand on iron bases, and regulating 
dampers are provided both in the base and top of each trans- 
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former for adjusting the air blast, which is supplied by 
duplicate ventilating fans, each coupled direct to a constant 
speed induction motor, these sets being installed in each 
sub-station. 

The fan motors are connected to different power trans- 
former units so as to ensure that one 
fan at least shall always be available. 

In addition to the above, each sub- 
station contains signal equipment. Fig. 
55 (p. 1062) illustrates the motor- 
driven Christensen air compressors 
installed at Earl's Court, the auto- 
matic air controllers, which operate 
when a fall in pressure occurs in the 
signal-pipe line, being mounted on the 
wall above. 

Duplicate signal motor-generator 
sets, each consisting of an 8-Kw. 365- 
volt three-phase induction motor 
coupled to а 70-volt compound-wound 
D.C, generator, are also provided for 
supplying energy to the electrical signal 
circuits. 

These motor-generators are each fed 
from an independent power transformer 
unit, and are provided with a separate 
two-panel switchboard. A 12-ton hand 
travelling crane is provided in the 
larger sub-stations, and similar 8-ton 
cranes in the smaller ones. 

One of our illustrations, fig. 52, shows 
the Earl's Court switchboard, which, it 
may be mentioned, is also equipped for 
supplying the Great Northern, Piccadilly and Brompton 
Tube Railway, which at this point runs beneath the Dis- 
trict line, access to it being obtained by means of a cable and 
ventilating shaft. 

This feature of multiple railway supply also occurs at 
the Oharing Cross sub-station, which will feed the District, 
the Charing Cross, Euston and Hampstead, and the Baker 
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Еа. 52.— VIEW ОР THE SWITCHBOARD, EARL's COURT. 


Street and Waterloo Railways; a ventilation and cable 
shaft is provided here also, to the tube line beneath. 

The switchgear is of uniform character throughout the 
various sub-stations, and is mounted on blue Vermont marble 
panels, varying in number from 14 to 33, according to the 
character of the supply. 

The incoming high-tension feeders are connected, tw 


^ 


each, to two instrument panels, each fitted with ammeters, 
two synchroscopes, two integrating wattmeters, and two 
polyphase reverse current relays. Two red signal lamps, 
below the ammeters, are so connected with the two main 
feeder switches that they will light up in the event of either 


Fig. 51.—AIR COOLED TRANSFORMERS, EARL's COURT. 


of these opening automatically on a fault. "These panels also 
contain two push buttons for tripping the main oil switches, 
and two voltmeter switches, one for each feeder. 

The л.с. low-tension panels for the rotary converters each 
contain a large illuminated dial ammeter, one power 
factor meter, and one polyphase overload time-limit relay. 
Red signal lamps are also fitted, as in the case of the H.T. feeder 
panels. The д.с. side 
of the rotary is con- 
trolled by three large 
single-pole knife 
switches placed con- 
veniently on the lower 
portion of the panel, 
and the sub-base of 
each containsa starting 
switch for the induc- 
tion motor used for 
starting the rotary 
converters. 

A Westinghouse 
synchroscope is 
mounted over these 
panels. 

The pbc. rotary 
panels each contain a 
circuit-breaker with a 
reverse current relay 
attachment, an illu- 
minated dial ammeter, 
twc single-pole knife 
switcbes, and on the 
sub-base a  rheostat 
dial switch. 

A main load panel, 
containing ап illu- 
minated dial voltmeter 
for the bus-bars and 
another similar one 
for the machines, 
an illuminated dial ammeter for measuring the total bus-bar 
current, and a watt-hour-meter panel for metering the power 
gupplied to the lines, is also provided. | 

The train section and track feeder panels are each 
equipped with two single-pole circuit-breakers, one illumi- 
nated dial ammeter, and two single-pole knife switches; 
this double-pole arrangement is necessary, as both the posi- 
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tive and negative conductor rails are insulated from earth 
throughout. 

The panels for controlling the lighting circuits are each 
provided with double-pole circuit breakers, ammeters and 
integrating wattmeters ; these panels are fed from the main 
switchboard through a triple-pole auto- 
matic oil-switch, and a triple-pole 
main switch is provided for discon- 
necting the lighting transformers on 
the secondary side. 

The bus-bars, which are built up of 
6-in. x }-in. copper strip, are arranged 
with a ventilating space between succes- 
sive sections instead of being clamped 
together solid, as is frequently done. 

The low tension А.С. ammeters are 
all operated by small series trans- 
formers, which, in themselves, are 
decidedly unique. They consist only 
of a magnetic circuit and secondary 
winding, and all that is necessary is to 
slip them over the switch studs, which 
form the primary, inducing, by 
virtue of the current flowing in them, 
the secondary current that operates 
the instrument. 

The whole of the high tension gear, 
such as cable ends, series transformer, 
Ko., is isolated in brick cells; in 
similar, but horizontal cells, the high 
tension bus-bars are placed, and the 
lightning arresters have each a separate 
cubicle with a fireproof door completely 
isolating them, but rendering access easy. 

Hand operation is used for all the oil-break switches in 
the sub-stations, and this is effected through gearing by 
stout levers. These switches and the rear of the switch- 
board panels at Earl’s Court are shown in figs. 53 and 57; the 
switches are of Westinghouse standard type, and are erected 


Fig, 54.—WESTINGHOUSE 1,500-kw. 3-PHASE ROTARY CONVERTER. 


in a masonry structure, with each pole, and the oil tank in 
which they are immersed, in a separate fireproof compart- 
ment; their construction is similar to that of those used on 
the N.E. Railway (see ELECTRICAL REVIEW, September 9th, 
1904), except that the latter are electrically operated; they 


were also described in connection with the electrification of 
the Metropolitan Railway. 

The cable work in connection with the District and associ- 
ated lines has naturally been of a very extensive character, and 
has, moreover, been carried out under exceptional conditions. 


Fic. 53.— VIEW BEHIND EARL's COURT SWITCHBOARD, SHOWING Н.Т. Оп, SWITCHGEAR. 


As previously stated, the 11,000-volt H.T. feeder cables 
from Lot’s Road enter the District Railway at Earl's Court, 
and follow the track to the various sub-stations ; feeder con- 
nections are made to the several tube railways through the 
District sub-stations situated over the latter, as at Earl’s 


Court and Charing 
Cross. For all pur- 
poses the District 
Railway accommodates 


some 285 miles of H.T. 
feeder cables, includ- 
ing the cable connec- 
tions to Lot’s Road. 

These cables are of 
the ^ paper-insulated 
lead-covered three-core 
type, contracts for the 
supply and laying of 
which were placed with 
the British Insulated 
and Helsby Cables, 
Callender's Cable and 
Construction Co., W. 
T. Henley’s Telegraph 
Works Co., the 
Western Electric: Co, 
and the Electrical 
Co.; the cables were 
subjected to a factory 
test of 33,000 volts, 
and a further 22,000- 
volt test after laying 
and jointing. 

The installing of the 
cables was confined to 
21 hours during віх 
week nights and 4j 
hours on Saturday 
nights, the procedure 
being to pay out the 
cable from a slowly- 
moving train, at the same time inserting it in the correct 
trough. In this way from three to five drums were installed per 
hour. The operating problems connected with the District 
Railway do not come within the scope of this article ; these 
are at the present time receiving attention at the capable 
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hands of Mr. John Young, the recently appointed general 
manager, and the electrical train service, at present restricted 
to certain sections of the line, will be gradually extended 
over the whole system. 

In conclusion, we wish to acknowledge our indebtedness to 
Mr. J. R. Chap- 
man, the general 
manager and chief 
engineer to the 
Underground Elec- 
tric Railways Co. 
of London—under 
whose direction 
the Chelsea power 
station and the 
whole of the work 
entailed in the 
electrification of the 
District Railway 
and of the associated 
tube railways has 
been carried out— 
for the facilities 
which he kindly 
placed at our dis- 
posal forthe prepara. 
tion of this article, 

We also tender our 
thanks to Mr. J. W. 
Towle, resident engi- 
neer at the power 
station; Mr. 8. 
B. Fortenbaugh, 
electrical engineer to the Underground Railways Co. ; Mr. 
W. E. Hanson, of the permanent way department; and to 
Mr. Е; D. Ward, whose headquarters are at Mill Hill Park. 

To the British Westinghouse and British Thomson- 
Houston Companies we are also indebted for much valuable 
information. 


REVIEWS. 


Medical Electricity. By Dr. LEWIS JoxEs. ^ Fourth Edition. 
London: Lewis. Price 12s. 6d. net. 


New editions of this book continue to appear, each bigger 


Fia. 56.—Bus-BAB Зисттои 'BwITOHES, 


and better than the last. To have reached a fourth edition 
is a very respectable achievement for a work that must of 
necessity appeal to a very limited number of readers. About 
а dozen years ago it appeared as a comparatively diminutive 
hand-book ; this fourth edition forms a demy octavo 


Fic. 55.—81G8NAL Am Compressors, EARL'8S COURT. 


volume of over 500 pages. Its increased bulk is due chiefly 
to what may be called the indireci curative applications of 
electricity, such as light and X-rays. High frequency cur- 
renta, which in former editions had been dismissed with 
rather short notice, here get a chapter to themselves. This 
portion of the book 
seems to bring out 
the fact that for 
his more modern 
work the author 
draws his inspira- 
tion largely from 

French sources; 

indeed, in his 

preface he very 
- properly  acknow- 
ledges this, 

As in all previous 
editions, the book 
contains an exposi- 
tion of the element- 
ary facts and prin- 
ciples of electrical 
science. It may be 
a question whether 
there is now the 
same need ав for- 
merly for ‘such 
information, inas- 
much as the course 
of studies prelimin- 
ary to the actual 
medical :curricu- 

lum now places the student of therapeutic electricity in & 
better position than when the first edition of this book was 
projected, It is possible that the further knowledge required 
might be better derived from the standard electrical text- 
books. One advantage at least would thus be secured, viz., 
that a greater amount of space would be available for the 
special matter in hand. 

In a book covering so much ground, there must be many 
points with which the reader does not find himself in perfect 
agreement, and there are certainly some that seem scarcely 
up to date. Thus, speaking of what the author calls“ Me- 
chanical Interrupters," i.e, “dipper” and rotary breaks, 
we read that the movement of the mechanism is usually 
effected by **a small electro-motor driven by an inde- 
pendent battery." But who nowadays constructs an inter- 
rupter needing a separate supply? Surely present prac- 
tice provides for a shunt off the coil current, whatever 


кта. 57.—Viewlor WESTINGHOUSB HAND-OPERATED Н.Т. Om Swrroxzs. 


that may be, whether from {batteries or supply mains. A 
perusal of this portion of the book will probably leavejon 
the mind of the, reader an] impression“ that the dipper ” 
break receives a rather!scant measure of justice. A descri 

tion is given of the MoKenzie Davidson] break with the 
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assurance that “ it acta very efficiently.” In the opinion of 
some it might be correct to add that this efficiency applies 
chiefly to high speeds, At low speeds the fact of this break 
not leaving the mercury vertically, but leaving it, as it does, 
with а centrifugal movement, prolongs the period of break, 
thus giving the relf-induction of the coil time to become 
active, and resulting in heavy disturbances in the mercury 
container. With reference to another class of high speed 
interrupter known as the “turbine,” it might have been 
stated that difficulties not u uently occur due to the 
“ emulsified " mercury blocking the jets. On the other 
hand, if operated at a moderate speed, it has sometimes been 
found that the pump does not gather sufficient centrifugal 
force to project tLe mercury from the jets in a continuous 
stream, thereby giving rise to imperfect interruptions which 
are very undesirable. 
Contremoullin-Gaiffe interrupter, it is stated that “ meroury 
is used to amalgamate the moving surfaces. So far аё the 
present writer is aware, this description cannot apply correctly 
to the break named, as this break does not use an amalgam 
of mercury. It would hold good of the *Gleit- 
kontackt ” of the interrupter of Herschman, of Berlin. At 
p. 85, speaking of the management of the Wehnelt inter- 
rupter, it is stated that “the oontact-breaker proper of the 
coil must be screwed down." But surely the platinum 
interrupter is another vestige of 19th century practice, and 
can scarcely need mention in connection with modern con- 
struction. | NE 

It would not be difficult to continue the enumeration of 
similar instances ; but let it be remembered that it is much 
more easy to pen criticisms on such points than to write a 
book, whose aim it is to encompass in 500 pages the whole 
ground of therapeutic electricity, 


Design and Construction of Modern Nlectrical Machinery. 
M Ernst Schulz. Hanover: Jinecke Bros. Price 
e 4.50. 


In this little work, which is in German, the author deals 
with the design of small dynamos and motors, both for direct 


and alternating current, from not merely a scientific, but 


also а commercial, point of view. | 

The author indicates the lines which should be followed 
with a view to obtaining the maximum output from a given 
weight of material to arranging the designs suitably for 
manufacture in quantity, and to laying out ranges of 
machines, each carcass of which can be wound in a number 
of different ways. ` 

The author first deals with the determination of diameter 
and length of armature and number of poles with а view to 
choosing such proportions as will keep the reactance voltage 
within specified limits. One chapter is devoted to the 
Various formule for reactance voltage. The most suitable 
materials and shapes for magnets, pole-pieces and yokes are 
considered, also tuitable designs of armatures and other 
parts for manufacture in quantities, and examples are given 
of the design of ranges of machines. The section relating 
to direct-current concludes with a chapter on prime cost. 

In the second section the author treata the design of small 
polyphase motors on the same general lines, the leakage 
factor receiving in this case the same consideration as was 
given to reactance voltage when dealing with direct-current 
machines. The concluding portion of the work contains 
photographic views, sections and particulars of windings, 
&c., of a number of small machines by various Continental 
makers. 

Among the most novel is a range of machines by the 
Gesellschaft fiir Elektrische Industrie, Karlsruhe, which are 
fitted with ball bearings. The author states that this firm 
fits ball bearings on machines up to about 20 ur. Не 
does not give us any information as to the saving in running 
expense effected by these bearings, but recently in the 


Teknisk Ugeblad some experimental data respecting this 


firm’s machines fitted with ball bearings were given, and 
from these data it would appear to be worth the while of 
English makers to give the matter their attention. 

In conclusion, we may say that this is a useful little book, 
but being in German its field of utility in this country will 


be somewhat circumscribed. 


A little further on, in describing the 


TRAMWAY AND RAILWAY NOTES. 


(Concluded from page 1057.) 


Oxford.—At a special meeting of the T.C. on June 21st 
resolutions were passed deciding to purchase the undertaking of 
the Oxford and District Tramways Co. The Council proposes to 


convert the system to electric traction. Already offers to purchase 


the undertaking from the Council have been received. 


Perth (W. A.) .— The returns of the tramways for 1904 
sho." gross гестї~*- amounting to £69,411, and a profit of £29,360, 
as compared with £62,524 and £22,912 in 1904 After paying 
interest on debentures, sinking fund, &c., the balance amounts to 
£14,181, making, with the balance brought forward and interest on 
аап deposit, а total of £17,913. From this is deducted £9,000 

or preference dividends, including arrears to date, and £450 tax, 
leaving a balance of £8,463, of which £5,000 is to be paid to reserve 
and the rest carried forward. The length of track owned by the 
company is now 22 miles, and during the year the cars travelled 
981,616 car-miles, carrying 6,924,619 passengers. The receipts per 
car-mile were 16:90d., and the expenses 8:68d., the ratio being 
51°37 per cent., as compared with 56 per cent. in 1903. 


Rhondda.—On June 15th a B. of T. inquiry was held 
into the proposal by the U.D C. to lease the proposed eleotrio 
tramways to а company which it is intended to form. The line to 
be leased is that from Hafod to Treherbert and Mardy. The 
syndicate, under the prospective agreement, undertakes to pay the 
Council £2,250 per annum, and st the end of forty-two years the 
Council could buy the undertaking with the sinking fand estab- 
lished out of the rental, which at 34 per cent. would amount to 
£208,305. The line will be 26 miles in length, and the total esti- 
mated cost is £222,268. There was opposition on behalf of a 
number of ratepsyers and the Taff Vale Railway Co., it being 
argued that the undertaking would not be a financial success, 


Southend.—The T.C. has decided not to consider the 
question of extending the electric tramways to Shoeburyness unless 
the foreshore is assigned to the Council. 


South Shields.— On the 20th inst. Mr. M. К. North, 
L. G. B. inspector, held an inquiry at South Shields with 
respect to the application of the South Shields Oorpora- 
tion for power to borrow £15,625 for the purpose of 
carrying out certain extensions at the electricity works to 
meet the requirements of the electric tramway rervice. These 
consist of two 550-xw. seta, and the necessary auxiliaries, The 
estimated cost of the engineering work was £14,425, and there 
would be in addition architectural work to oost £1,900. It was 
calculated that such portion of the tramways as the Corporation 
proposed to construct within the next year or two would require 
about 300 xw. Mr. J. H. Cawthra, borough eleotrical engineer, gave 
evidence, and said there would be about 64 miles of tramways to 
supply. | 

Sunderland.—In the annual report of the general 
manager of the Corporation Tramways, Mr. A. Б. Dayson, it is 
stated thaf 2 taking advantage of the increase of speed granted 
by the B. of T., it has been possible to take a car off each of three 
routes and yet maintain the same time service. The gross profits 
for the year were £24,747, as compared with £26,748 in 
the previous year. Thr: gross revenue was £64,446; of this, 
traffic revenue accounted for £64,203. The total working expenses 
were £39,698, and there was a balance carried to net revenue 
account of £24,747. The principal items of expenditure were: 
Wages (traffic department), £12,713; cleaning and oiling cars, 
£2,055 ; ticket check (including wages of inspectors and clerks), 
£1,118. The total traffic expenses were £17,647, representing 
2:83d. per car-mile. General expenses totalled £5,112, or 0 82d. per 
oar-mile; half of this sum was represented by rates and taxes. 
General repairs and maintenance account for £3,602, or 0:579d. per 
car mile. Energy cost £13,338, being charged at the rate of 114. 
per unit; this represented 21414, per car-mile. This makes total 
working expenses 6:37d. per car-mile, as against an income of 
10:34d., leaving a balance to net revenue account of 3:974. This 
net revenue was disposed of as follows:—Interest on capital, 
£9,357; income-tax on profita (two years), £1,097; repayment of 
loans, £8,971; reserve and renewals funds, £5,247; compensation 
reserve fund, £489. There is no balence to hand over to tho relief 
of the rates. The total capital expenditure now stands at £285,756, 
of which £8,516 was incurred this year, and loans redeemed total 
£94,181. | 

United States.—Cornvxsvs, Оно.—А new company 
with а capital of £4,000,000 has been formed to lesse, own and 
operate electric street-car lines between Cincinnati and Hamilton. 
The money comes mainly from Mr. P. A. B. Widener and Mr. 
George W. Wilkins, of Philadelphia, Pa., who are both largely 
identified with electric tramway enterprises. 

New Үовк Crry.—Statistics show that the subway during the 
first quarter of 1905 took away an average of 214,000 passengers a 
day from the surface and elevated lines, besides drawing an 
additional daily total of 114,000 passengers who never rode before. 
The total passenger traffic is now within one-fifth of the official 
estimated capacity. With the approach of the hot weather, it is 
found that at times the atmosphere in the subway is extremely and 
unpleasantly humid. On June 12th a short new section of the 
tunnel was opened for traffic, and by July 1st it is promised that the 
entire system shall be in operation. The authorities have authorised 
plans for three new subways north and south, but have thrown out 
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plans for a moving platform across town. Mr. Paul Morton, late 
secretary of the 0.8. Naval Department, came to New York recently, 
ostensibly to take over the mavagement of the Metropolitan Btreet 
Railway system, which controls all the surface lines, and a hard 
struggle was looked for between the Metropolitan and the subway 
interests in the matter of new subways; but in the meantime Mr. 
Morton has been elected president of the Equitable Life Assurance 
Society, with the control of assets valued on paper at £160,000,000, 
and his election has been warmly endorsed by Mr. August Belmont, 
of the subway company, and Mr. T. F. Ryan, of the Metropolitan. 
It looks as if the recent advance of municipal ownership ideas has 
forced these two rivals into each other's arms, and their financial 
control of the assets of the Equitable Society will aid them in 
developing their traction plans. 'The Supreme Court of the 


United States has decided in favour of the validity of the. 


New York State law imposing a tax on franchises, and 
this means that in the City of New York the local traction, 
lighting and other companies will be called upon to pay arrears 
of franchise taxes amounting to nearly £5,000,000. The New 
York State Legislature has also taken away from the city 
aldermen the right to grant future franchises; and in view of the 
promisod litigation to test the constitutionality of this law, all pead- 
ing plans will be held over indefinitely, including the new enter- 
prises mentioned above. 


Warrington.—Col. Von Donop, of the Board of Trade, 
on the 23rd inst. inspected ithe tramway extension at Stockton 
Heath, Warrington. The work of crossing the bridge, which spans 
the Ship Canal, was one of great difficulty, but has been successfully 
overcome. The extension bas cost the Corporation about £10,000, 
and an extra charge of id. will be made for the ride. 


TELEGRAPH AND TELEPHONE NOTES. 


The Iceland Cable.—In his report upon the Farce 
Islands for 1904, Mr. Consul Villiers refers to the fact that the 
telegraphic cable from the Shetland Islands to Faröə and Iceland 


will be opened for public service on October lat, 1906, which 


prospect he dwells upon at some length, it being of the greatest 
importance to the British fishing industries that their vessels should 
not be entirely isolated, especially in case of wreck or breakdown. 
The contract with the Great Northern Telegraph Oo. is for 20 years 
from its opening, and the company will receive an annual subsidy 
of 54,000 kr. (£3,000) from Denmark, and 35,000 kr. (£1,944) from 
Iceland. Land has been secured- in Thorshavn for the company. 
The cable will not be laid to the capital but to the east coast, where 
it must be served by land lines to be of practical use. The establish- 
ment of telegraphic communication will have far-reaching conse- 
quences beyond the obvious ones, such as naturally result from 
means of intercommunication being established in a place where, a 
year or so ago, months passed without any news being received from 
the outside world. Prices will be quoted and vessels will know 
when and where to go to sell fish. In future, whenever the 
weather permits of fishing, the fact can ba telegraphed to the 
United Kingdom, and a steamer be sent to the designated place. 
It will also enable many people to visit the islands who woald 
hitherto have hesitated to do so when it involved complete isolation 
from all news. 


Lightships and Wireless Telegraphy.—The B. of T. 
and Trinity House have concluded a contract with Marconi's Wire- 
less Telegraph Co., Ltd., for the equipment of lightehips with 
Marconi installations. Lightships will thus be able freely to com- 
ш with the shore and with one another for all purposes of 
the service. 


Telegraph Conference.—During the week the con- 
ference between representatives of the Colonies and of the British 
Government was held at the Colonial Office. The proceedings were 
private, but it is reported that a sub-committee has been appointed 
to ascertain whether it is possible to come to & working arrange- 
ment with the Eastern Telegraph Company. 


Telegraph Regulations.—The Postmaster-General gives 
notice in the London Gazette that the rules specified in Regulation 24 
have been varied by him as follows: —(1) With reference to the 
names of places— paragraph 1 (b) of the said Regulations—the name 
of a town or village and of a county in the address of a telegram 
will be counted as one word when the addition of the name of the 
county is necessary to distinguish the town or village from some 
other place of the same name. Thus the words Sutton (Oambs.) 
and Sutton (Yorks.) will in each case be counted as one word. 
(2) With reference to combinations of figures and letters—para- 

aph 1 () of the said Regulation—a combination of figures and 

etters in the address of a telegram, when denoting the number of a 
house, will be counted as tbough the letters were figures. Thus 
104 A, A 5 will be counted as four figures and two figures respec- 
tively—i.e., as one word in each case. 


Telephone Extension.—In the Parliamentary papers 
of Wedneeday, Colonel Stopford Sackville asked the Postmaster- 
General whether any extension of the telephone system is now 
being carried on within the county of Northampton. Lord 
Btanley, in reply, stated that exchanges had been opened during 
the present year at Daventry and Brackley, and an exchange is in 
course of construction at Towcester. Estimates are in preparation 
for exchanges at Oundle and Thrapston, and the establishment of 
exchanges at these towns will depend upon the amount of support 
which is forthcoming. 


Telegraphic Interruptions and Repairs :— 


INTERRUPTED, 


ee Aug. 26 1901 eo ее 
WS co ee oe өө өө Мау 7. 1903 


Jamaica-Colon ee ee aa ee ee ee Jan. 

Dakar-Con oe ee ee ee ee May 11, 1905 June 7 
Paramaribo-Cayenne .. А os ‚ May 25, 1905 
Bolama-Bissao Jane 21, 1905 


Bt. J acques-Haiphong is 
LANDLINES., 


Puerto-Barrios .. es ee ee eo 
Kertch-Soutehoum oe oe ee ee 


.. June 26, 1903 .. 


ee July $8, 1902 ee ee 
„ Sept. 27,1904 .. 


CONTRACTS OPEN AND CLOSED 


OPEN. 


Ayr.—Hlectric lighting works at the Court House. 
Schedules of measurement on payment of 103. from Allan Stevenson, 
14, Cathcart Btreet, Ayr. 


Brad ford.— July 3rd. Tenders are invited for thé 
lighting of Block “ A" of the Grange Road New Council Schools 
by electricity. Plans and particulars, Messrs. T. O. Hope & Вой, 
Bank Street, Bradford. 


Bradford.—July 3rd. The Corporation invites tenders 
for electric lighting installation in connection with the alterations 
at the Central Public Library, Darley Street. Drawings, &c., ой 
ое to the City Architect, Whitaker Buildings, Brewery 

treet. 


Brighton, —July 3rd. Coal-handling equipment and я 
260-cell storage battery for the Bouthwick power station. See two 
% Official Notices June 23rd. 


Burton-upon-Trent.—July 7th. Overhead equipment 
of 12 miles of tramways. See Official Notices June 237d. 


Caerphilly.—July 24th. Cables, kiosks, transformers, 
switchgear, lamp pillars for the U.D.C. See Official Notic:;” 
to-day. | 

Dewsbury.—July 5th. Electric wiring and fitting ft 
the Dewsbury Pioneers Industrial Society's warehouse in Welling‘ »:1 
Road. Mesars. Holton & Fox, architects, Corporation Street. 


Fulham.—July 12th: Extension of cables, feeders, &c. 
Bee “Official Notices” Jane 23rd. 


Germany.—The municipal authorities of Villingen are 


‘about to invite tenders for the establishment of a central elect#ic 


lighting station in the town at an estimated cost of £10,700. 
Glasgow.—July 3rd. The Corporation invites tenders 


for steel and cast-iron water pipes of 30-in. aud 36-in. bore, with 


fittings. Particulars from Mr. W. W. Laokie, 75, Waterloo Street, 
Glasgow, on payment of a deposit of two guineas, 


Hamilton.— July 15th. The Corporation invites offers 
for the construction and working of electric tramways. Dee 
“ Official Notices" June 23rd. 


Hornsey.—Jaly 3rd, Electric light installation at the 
Council's Crouch End School. See Official Notices” June 23rd. 


IIford.— July 11th. Cable for the U.D.C. See“ Official 
Notices” to-day. | 

Kilkenny.—The Corporation will entertain offers from 
those willing to provide electric lighting. The population is gort 
10,500, and water power is plentiful. Mr. R. J. Gore, Town 
Hall. 


Leigh.—July 1st. One water-tube boiler, See “ Official 
Notices” June 9th. | . 


London.—July 11th. Two low-tension feeder switch- 
hoards for L.C.C. tramways sub-statione. See Official Notiees " 
June 23rd. 


L.C.C.—July 11th. Four sets of switchgear for tram- 
way sub-stations at Battersea, Clapbam, Streatham and Wands- 
worth. See ''Official Notices” June 23rd. 


Loughborough.—July 18th. Stores, &c., for the elee- 
tricity department. See Official Notices " to-day. 


Melbourne.—July 14th. Arc lamps, poles, brackeís, 
&c., for street lighting for the Council. See “Offcial Notices " 
May 12th. 


Neath.—July 17th. Mains, sub-stations, switchbonrda, 
feeder and switch pillars, excavations, &c., for the U.D.O. electr 
lighting scheme, Bee '' Official Notices” to-day. | 
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Newport (Mon.).—July 8th. Piping, cooling tower, and 
ше, for the Electricity Committee.—BSee “ Official Notices 
Jane 23 


Rotherham.—July 8th. Tramway department stores 
and materials for one year. See “ Official Notices " to-day. 


Salford.—July 10th. Fuel for the electricity works for 
one year. See Official Notices " to-day. 


Shoreditch.—July 18th. Two 1, 500-K w. steam turbo- 
generators, condensers, pumps, piping, &c. See “Official Notices” 
Jane 23rd. 


Spain.—July 8rd. The municipal authorities of Fregenal 
are inviting tenders until July 3rd for the concession for the electric 
lighting of the town daring a period of ten years. Particulars may 
be obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Fregenal. 


Spain.—July 4th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until July 4th for the 
concession for the establishment and working of a telephone 
exchapge in the town of Talavera de 1а Reina (province of 
Toledo). Particulars may be obtained from, and tenders are to 
be sent to, La Direccion General de Correos y Telegrafos, Carretas 
10, Madrid. 


Spain.—July 5th. Themunicipel authorities of Mazarron 
are inviting tenders for the concession for the electric lighting of 
the town during a period of 30 years. Particulars may be obtained 
from, and tenders are to be sent to, El Becretario del Ayuntamiento 
de Mazarron. 


Weymouth and Melcombe Regis.— July 14th. Stores 
and coal for the electricity department. See two “Official Notices" 
Jane 23rd. 


Wishaw.— July 11th. Mains, roadwork, and street arc 
lamps. See “Oficial Notices” to-day. 


Aberystwyth.—The D.P. Battery Co., Ltd., has received 


the order for the lighting battery for the town of Aberystwyth, 
consisting of 240 cells of ite LL 9-plate type. 


Belfast.—The Tramways and Electricity Committee has 
considered tenders for three-phase plant for the sub-station at 
Fortwilliam Park for the Cavebill and Whitewell system, and 
bas accepted that of the British Westinghouse Co. on certain 
conditions. The tender of the B.T.H. Co. for switchboards for 
tramway depó:s was also accepted. 


Dartford.—The U.D.C. on June 22nd accepted the 
4ollowing tenders for the extension of the generating plant for 
tramway load :— 


Ruston, Proctor & Co., Ltd., Lancashire boiler with accessories, £836 and 
£20 extra for lagging. 

John Fowler & Co. (Leeds), Ltd., steam dvnamo with accessories, £1,101. 

Electrical Power Storage Co., Ltd., traction battery and reversible booster, 
£1,263 10s. with 4:50 fur tive years’ maintenance. 

Ferranti, Ltd., main switehboard and accessories, £451. 

Mr. W. F. Blay, Dartford, car sheds, 43, 170. 


Exeter.—The B. of G. has accepted the tender of the 
National Telephone Co. for the installation of telephonio communi- 
cation at the Infirmary, at £42 13s. 


Gravesend.—The T.C. has accepted the tender of Mr. 
S. Blandford, of Gravesend, for the installation of the electrio light 
in Church Street Schools, at £51. The highest tender received was 
£198, and the lowest, sent in by Messrs. Dixon, of Bexley, £45. 


Hammersmith,—The B.C. has received the following 
tenders for cable :— : 


Henlev's Telegraph Works Co. E .. £294 0 0 
Western Electric Co.. . (accepted) 294 18 9 
St. Helens Cable Co. vs Us 300 0 0 
Siemens Bros. & Co. M s M Ss 317 5 0 
British Insulated апа Helsby Cables, Ltd. 38 0 0 
Glover & Co. ee eo ee ee os 357 3 9 


Orders have been placed by Hammersmith Borough Council as 
follows :— Universal Electrical Co., conversion of the street lighting 
system from rectified to alternating current, estimated cost £500; 
British Electric Transformer Co., віх transformers of 100-x w., £120, 
віх transformers of 5-xw., £87 10s. 


Kingston.— The T.C. has accepted the tender of Messrs. 
Cory & Son, Ltd., for the annual supply of coal to the electricity 
works at the following prices :— Broomhill, rough, 9s. 11d. per ton ; 
Durham, small (Lambton), 10s. 11d. per ton. 


Kirkealdy.—The Stirling Boiler Co. has received an 
order for two Stirling boilers fitted with chain grate stokers, each 
to evaporate 18,500 lb. of water per hour, for the tramways and 
electric light station. 


Kingsten.—The Education Committee has received the 
Е tenders for installing the electrico light in the Elementary 
001:— 


Offer & Sons, Kingston .. d's si .. £53910 0 

Potter & Sons oe oe ee oe ee 409 O0 Q 

* R. Dawson .. vs or © c T 398 10 0 

Burgess & Sons, Wimbledon .. T ee 376 0 0 

Grundy & Coombes " "m . T 376 12 6 

Prestwich & Burt, Kingston .. = ©» $20 0 0 

Scotcher & Sons, Hampton Wick  .. ә 359 0 0 

Mr. Adams, Kingston 77 e; T 251 0 0 
Christian & Phipps, Hampton Wick 

(accepted) oe ae ee oe ee 250 0 0 


Leyton.—The U. D. C. on Tuesday accepted the tender of 
Mesers. Charrington, Sells, Dale & Co. for the supply of steam ооа! 
for electric lighting purposes for one year. 


Loch Leven Scheme.—The contract for the extensive 
works, under promotion, at the head of Loch Leven, by the British 
Aluminium Co. bas been given to Bir John Jackson's firm. 


Middlesex.—The County Council has accepted the 
tender of the Metropolitan Electric Tramways, Ltd., in connection 
with Railway No. 1, for the lowering of the road under Bruce 
Grove Bridge, Tottenham, and constructing the track, &c., on a 
schedule of prices which is not to exceed £2,400. The Council, in 
connection with Railway No. 9, has accepted the tender of Mr. 
J. T. Bloomfield, at £3,726, for widening that part of the Harrow 
main road known as Deadman’s Hill to 50 feet. 


Westminster.—The City Council has received the fol- 
lowing tenders for repairs, additions, &c., to the electric lighting 
installation at the Grt. Smith Btreet library :— | 


T. Potter & Hons .. ae s» , (accepted) £102 15 0 
Foote & Milne, Ltd. oo ee ee ae 116 10 0 
Sunderlend, Leo & Co. .. ee ee ee 122 0 0 
Lund, Bros. & Co. ee ee ee ee 124 19 0 
Drake & Gorham, Ltd. .. T is ee 130 3 0 
Alliance Electrical Co., Ltd, .. as „ 188 6 6 
F. J. Coleby & Co. ee ee ee ee 171 5 0 


Wrexham.—The T.C. has accepted the tender of the 
Lancashire Dynamo & Motor Co. for а balancer. 


=ск———ЄЄ—Є————Ө— 


FORTHCOMING EVENTS. 


Te-day's Arrangemeats.—At B p.m. Westminster Palace Hotel. Annual Meet- 
ing of she TORRITA Freedom League. Address by Lord Avebury, 
esident. 


Monday, July 8rd.— At 8 рш, Faraday Society meeting a the I.E.E. ‘Some 
Notes on th» Rapid Electro-deposition of Copper," by Mr. Sherard 
Cowper-Coles; “The Use of Balanced Electrodes,” by Prof. W. W. 
Haldane Gee; “Electrolytic Oxidation of Hydro-carbons of the 
Benzene Series (Part II.) and ‘ Electrolytic Analysis of 
Antimony,” by Messrs. H. D. Law and F. Mollwo Perkin; Notes 
on Heat Insulation, particularly with Regard to Materials Used in 

Furnace Construction,” by Messrs. R. 8. Hutton and J. R. Beard. 

Monday, July 8rd to 14th inclusive.—Third International Electric Tramway 
and Railway Exhibition at the Agricultural Hall, Islington, N. 

Tuesday, July 4th to 6th inclusive.—Municipal Tramways Association. Fourth 
Annual Conference at the Agricultural Hal), Islington, N. (Sce 
list of papers in ELECTRICAL. Review, June 38rd, p. 1027.) 


` THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tun following orders are issued for next week:— | 


Thursday, July 6th.—Recruita and non-efticients for Felixstowe Camp parade 
at Liverpool Street Station, G.E.Ry., at 11.15 a.m. Those for Isle of Wight 
Camp st Waterloo Station at 12 noon. 

Saturday, July 8th.— Efficients for Felixstowe Camp parade at Liverpool Street 
Station, at 11.15 a.m. Those for Isle of Wight Camp at Waterloo Station 
at 12 noon. 

E. H. Burton, Sgt.-Inst. 


For O. O. E. E. R. D. (V.) 


THE MUNICIPAL ELECTRICAL ASSOCIA- 
TION MEETING AT EDINBURGH. 


Тнв tenth annual gathering of the above Association was opened at 
Edinburgh on Tuesday last, when the members and their friends 
received a very cordial reception from the Lord Provost, Sir 
Robert Cranston, at the North Britisa Hotel, the headquarters of 
the Association for the time being. 

His genial welcome was echoed by the convener of the Electric 
Lighting Committee, Cosncillor Stevenson, and thanks to the 
numerically large attendance of members and the excellent weather 
prevailing, a very enjoyable and successful convention resulted. 
The Lord Provost, in welcoming the members to the city, referred 
humoronsly to the financial aspect of the Edinturgh lighting depart- 
ment. It was certainly а very successful undertaking, for which all 
praise was due to Mr. Frank Newington, the President for the year. 

His excellent advice to the speakers to be brief and to the point 
was, unfortunately, not appreciated at its full value by brother 
councillors in the various discussions which followed. 

Councillor Stevenson, the convener of the Electric Lighting Oom- 
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mittee, associated himeelf with the Lord Provost in giving the 


members a cordial welcome. In the course of a few remarks, be 


stated that the Edinburgh Electricity Department bad had no 
difficulty in making profita, but the difficulty was in keeping them 


for the benefit of the department. In 10 years their undertaking ' 


bad grown from some 450 consumers to 8,000, and the output from 
880,000 to 11 million units; while financially they were the happy 
possessors of a reserve amounting to some £78,000. 

He urged that among the several factors leading to their present 
prosperous condition, none was more important than the policy of 
reducing the price of energy whenever possible, the price at the 
present time being 3}d. per unit. 

Mr. Frank Newington, the chief electrical engineer to the city, 
after thanking the members for the honour conferred in eleqting 
him as their President for the year, proceeded to read his address, 
which is referred to elsewhere in our columns. 

Councillor Robb, of Tunbridge Wells, proposed a vote of thanks 
to the President for his address, which, he considered, touched on 
a wide range of subjects in an exceedingly temperate manner, and 

Prof. Alex. Kennedy, in seconding the motion, suggested very 
appropriately that although he was not exactlya brother (muni- 
cipal) engineer, he could very well claim the position of father. 

Councillor Sinclair, chairman of the Electric Light Committee, 


Swansea, then read his paper on Load Factor—ite Effect upon an 


Electricity Station." | 

The paper indirectly called forth considerable discussion, Mr. 
J. F. O. Snell, the first speaker, evidently holding much more 
advanced views on electricity supply tban the majority of the 


members, and his contention that the extended use of electricity 
would lead tothe general introduction of the flat rate, Edinburgb - 


being quoted as an example, came in for considerable criticism. 
Mr. Н. Faraday Proctor, Bailie Willox, Mr. Boot, and a 
ntative from Poplar, also contributed to the discussion, the 
зи г throwing out a hint of bewildering length and com- 
plexity. | 


Councillor Sinclair having replied; Mr. E. E. Hoadley, chief 


electrical engineer, Maidstone, “ Street 
Lighting.” This was very 
suitable subject for discussion at the present time, the speakers 
including Mr. G. Wilkinson, Harrogate; Councillor Stevenson, 
Edinburgh; Mr. T. P. Wilmshurst, Derby; Mr. B. E. Fedden, 


Sheffield; Mr. Hsydn Harrison, &c. | 
pervaded the meeting in 


read his paper on 


Although а somewhat hopeful tone 
regard to the prospects of side street lighting by Nernst lamps, it 
was evident that there was considerable diversity of feeling on the 
matter, and Mr. Fedden's remark that it all comes down to a 
matter of the Mee of gas in the particular locality, was not far off 
the mark. e construction of the Nernst lamp, its frailty 
and other drawbacks, were discussed at length, the opinion 
evidently being held that it was far from satisfactory in working. 


Owing to shortness of time, the discussion was not finished when 
the members adjourned for lunch. 


The meeting was resumed at Glasgow on Wednesday, when the 
members were welcomed by Sir John Ure Primrose, the Lord 
Provost, who, in the course of an eloquent speech, referred to the 
pm and ideals of -municipal electrical works, urging the great 

portance of placing such undertakings in the front rank com- 
mercially. Bailie Willox baving spoken, Mr. Hamilton Kilgour 
read his paper on Notes on Costs and Tariffs for Electric Supply.“ 
The paper drew an animated discussion, in which the majority of 
the speakers favoured the fixing of 
ditions rather than adhering to fixed or class systems of charging. 
Councillor Hodgson's paper which followed drew hostile criticism 
from brother councillors, and a general expression of opinion in 
favour of retaining the power supply business at all costs. Subse- 
quently the members were hospitably entertained by the Glasgow 
Corporation at an excellent luncheon, followed by а no less excel- 
lent speech by the Lord Provost, emphasising tbe necessity of 
sound finance in municipal work. The remainder of the afternoon 
was spent in visiting the fine power stations connected with the 
Corporation tramways and electrica] undertakings. 

On Thursday, Edinburgh was again the place of meeting, papers 
on Extensions to Outlying Areas,” and on Free-Wiring, &.,” 
being contributed by Mr. A. B. Mountain, borough electrical 
engineer, Huddersfield, and Mr. A. R. Sillar, borough electrical 
engineer, Colchester, respectively. 

To-day the annual general business meeting of the Association 
will be held at Edinburgh, after which the members will be free to 
follow their own inclinations in regard to the several loch toursand 
а visit to Aberdeen, which have been arranged by the Council for the 
week end following. 


———— Ó— ~ 


Name Plates.—The SWEETMEAT AUTOMATIC DELIVERY 
Oo., LTD., of Appold Street, London, have sent us a list relating 
to their commercial nameplate machines, also а specimen embossed 
nameplate. 


Our Canals.—According to the Daily Telegraph of 


Friday last, the Marquis of Salisbury, as President of the Board of 
Trade, has consented to 1eceive a deputation on the question of the 
best means of improving the canal communication of the country. 
The date will depend upon the complete recovery of the noble 
marquis from his recent illness. Ап effort will be made to secure 
the appointment of а Royal Commission to consider the whole 
subject. 


well received, it being a most 


рез to meet the special con- — 
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MUNICIPAL ELECTRIC WIRING. 


JUST as we go to press the following important letter has 
come to hand from the hon. secretary of the Electrical 
Contractors’ Association (Incorporated) :— 


Re L.C.C. GENERAL Powers BILL. 


Referring to your correspondence on the above, I have 
pleasure in informing you that a petition against the above 
Bill, signed by electrical contractors in London and sealed 
with the seal of the Electrical Contractors’ Association 
(Incorporated), has been presented to the House of Lords, 
asking them to cut out or modify the clauses relating to free 
or assisted wiring. 

On making an appeal to our members for funds to 
successfully carry on this opposition, eight members from 
the Northern Section, and four from the London, immediately 
guaranteed £10 each, and I am sending round a circular 
letter to all the members of the Association asking if they 
will follow the good example set them by the said members. 
On talking the matter over with the members of the Elec- 
trical Manufacturers“ Association last night, three 
members promised to subscribe £10, £10 and £5 
each respectively to this fund on the understanding 
that the other members of that Association should 
make up the subscription to the sum of £100. I 
shouid be greatly obliged if you would give this matter pro- 
minence in your next issue, во ав to amplify the appeal that 
Iam sending out to the members of tne Electrical Manu- 
facturers’ Association. We have been instructed by our 
solicitors that a sum of £300 to £400 would be required, 
and that this amount would have to be paid between now 
and the end of July. | 


Lronarp C. TATE, Hon Sec. 


34 and 35, High Holborn, W.C., 
June 28th, 1905. 


NOTES. 


t 


The Junior Institution of Engineers.—We offer ію 


the Junior Institution of Engineers our heartiest congratulations on 
the attainment of its majority which oocurs to-day— Friday. 
Twenty-one years ago to-day its first meeting was held at 84, Barkham 
Terrace, Lambeth Road, B.E. It was not always called by its 
present name, for starting as “The Vulcanic Society” among the 
young engineers employed at the works of Messrs. Maudslay, Son 
and Field, its name was changed six months later to “ The Lambeth 
Junior Scientific Society,” and passed through several other 
phases before arriving at ite present form. The first chairman was 
Mr. S. F. Wells, now principal of the Battersea Polytechnio, who 
was very largely responsible for the formation of the society, and in 
the distinguished roll of past-presidents are the names of Bir Wm. 
White, Bir B. J. Reed, Sir Wm. Anderson, Bir John Wolfe Barry, 
Bir Isaac Lothian Bell, Sir Alexander Binnie, the Hon. O. F. 
Parsons, Dr. John Hopkinson, Profs. Unwin, S. P. Thompson, Perry, 
А. B. W. Kennedy, and Messrs. Alexander Siemens, Archibald 
Denny, &о., the present president being Mr. W. H. Lindley, of 
Frankfort. 

It is customary for the Institution to hold a summer meeting in 
one or other of the great centres of industry, when various works 
and places of interest are visited. In this, its majority year, the 
meeting istaking place in London, and commenced last Monday with 
a reception by the Lord Mayor (Alderman Pound) and Sheriffs, in 
the Guildhall, who welcomed the members to the . The 
Council Chamber was filled by the members and their wives and 
lady friends. There were quite as many ladies as members, After 
the customary formalities, the President, Mr. W. H. Lindley, received 
‘representatives of kindred societies, including Prof. W. C. Unwin, 
representing the Royal Society; Dr. A. B. W. Kennedy, repre- 
senting the Mechanicals; Prof. Meldola, the Chemical Society ; 
and many other leading lights. An interesting address was 
delivered by the President, who referred to the characteristics of 
youth, enthusiasm and clearness of vision, and said that whilst he 
could not wish the individual members the enjoyment of eternal 
youth, he could, and did, wish it for the Institution. 

Luncheon followed the opening meeting, after which the 
members visited St. Paul’s Cathedral, where a special choral 
service was held, and later took tea at the Mansion House by 
.nvitation of the Lord Mayor and Lady Mayoress. 
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On Tuesday the members visited Woolwich Arsenal, and in the 
evening а tion was held at the Royal United Service Institution. 
The guests, who numbered nearly 300, were received by the Presi- 
dent and the Chairman and Mrs. Ontler; the museum was 
open, inclading the Nelson Centenary Exhibition, and a pro- 
gramme of music, interspersed with songs, was performed by the 
band of the 21st Lancers. During the evening the Secretary, Mr. 
W. T. Dann, was presented with a silver punch bowl by the 
Institution as a mark of the appreciation of the members for his 
long services, he having been secretary since 1884; the President 
and Messrs. Cutler, Marshall, Tennant and Taylor successively 
ealogised Mr. Dunn's good qualities, while the valuable assistance 
rendered to the interests of the Institution by Mrs. Donn was also 
recognised. Mr. J. P. Maginnis gave a lecturette on the making of 
ateel pens, and Mr. W. J. Harding discoursed on Britain's First 
Line of Defence. 

On Wednesday visits were paid to the Royal Mint; Messrs. 
Tarrow's Works, Poplar; the North London Railway Works, Bow; 
and the Greenwich generating station and New Cross dep dt of the 
L. O. O. tramwaye. 

Yeaterday there was to be an excursion in the Clacton Belle to 
Chatham for the inspection of the Dockyard. To-day Messre. 
Doulton’s potteries and the Neasden power house of the Metro- 

litan Railway will be visited, and finally there will bea gathering, 
ollowed by a “ birthday ” dinner, at the Earl’s Court Exhibition. 


Electric Power Work in South African Mines.— 
А paper was recently read in J obannesburg by Mr. A. W. K. Peitce, 
before a meeting of the South African Association of Engineers, on 
the Electrical Equipment of Mines.” His remarks were based 
upon the requirements of a moderately deep level mining property 
equipped ор а 200-stamp basis. The powers required are given ав 
approximately the following :— 


Crasher and sorting stations (including belta or other 


conveyors to mill) A MN T .. 150 Kw. 
Cyanide works. Power required for pemps, &c., in 

extractor house... eee wee 600 eee eee 50 $8 
Blimes plant (sludge ard solution pumps, & ). . 120 „ 
Return water pumpe € 725 2 .. 80 
Shops  .. 40 „ 


Miscellaneous mall motors on the surface for various 


Mine pumping (allowing for pumping 200,000 
gallons per day 2,000 ft. high in 20 hours actual 
running time) ... -— pr ids АЕК ve 

Lighting underground... 15 „ 


| Total day load 525 xw. 


A generating plant large enouzh to deal with the above would be 


large enough also to cupply any surface lighting, as this would not 
required before 5.30 p.m., after which time a portion of the 


motor load would be off. The author would advocate for the above 


duty two 500-x w. sets, one being a standby. The system he would 
adopt would be three-phase 50-cycle, the lighting being single- 
Phase, taken from one selected phase of the machine, and using an 
automatic voltage regulator for maintaining constant voltage on this 
phase. It is not obvious why the author proposes this as, by dividing 
hie lighting into three sections, putting one-third on each phase, no 
automatic regulator would be required if the moter load and power 
factor were reasonably uniform. 

In order to minimise cost of cables a voltage of 2,000 is proposed, 
transformers being located near the larger groups of motors. The 
primaries of these tranaformers would be connected delta fashion, 
and the secondaries in star, 200-volt motors being used and the 
lights taken from tbe centre of the star and one of the line wires, 
the lighting voltage being, therefore, 120. For outdoor arc lighting, 
if 20 or more are required, а constant current transformer would be 
used, the lamps being connected up in series. 


Cost of Promoting L.C.C. Bills.—Mr. T. Barclay 
Cockerton, in reporting the results of his audit of the accounts of 
the London County Council for 1904-5, refers to expenditure which 
he considered to be illegal, but as the Local Government Board 


sanctioned it under the Local Authorities (Expenses) Act, 1887, he 


been relieved of the necessity of making disallowances and 
diture in question includes £643 аз the 
eXpenses of promoting the L.C.O. (Electric Bupply) Bill, 1902, 
£326 for promoting a similar Bill in 1903, and £639 as the expenses 
incurred in connection with the opening ceremony of the electric 
tramway service in Bouth London. 


The Electrical Contractors’ Association.— The 
annual dinner of the Electrical Contractors’ Association was held 
on Tuesday evening last, in the King's Hall, Holborn Restaurant, 
with the President, Mr. Rawlings, in the chair. 

After the usual loyal toasts had been honoured, Mr. В. Tweedie 
Bmith, the hon. solicitor to the Association, himself, we believe, & 
candidate for Parliamentary honours, proposed the “House of 
Commons,” to which Mr. Mark Beaufoy, an ex-M.P., replied in a 
good and hamorous speech. 

Mr. E. L. Berry was called upon to give the toast of the 
“Councils and Municipalities,” and after deprecating his ability to 
deal with the matter in anything like an adequate way, proceeded 
in a very exhaustive dissertation to tell us what the municipalities 
might and ought to do and what they bad no business witb, and 
should therefore leave severely alone, They were constituted to 
deal, said Mr. Berry, with big things, but they meddled with minor 
matters and were taking the bread out of the mouths of the poor 


electrical contractor (Mr. Berry had just enjoyed a capital dinner). 
Generally, his remarks formed a stinging tirade against the 
L.O.C. and its satellites taking up the business of electrical con- 


tracting. ' 
The toast being coupled with the names of Mr. Gomme, clerk to 
the L.0.0., and the Mayor of Shoreditch, the former gentleman, 
endeavoured to argue tbat the extension in all directions of 
work, large as well as small, by municipalities, was good for trade. 
If bosiness men were hurt in one direction there would bo a cor- 
ondíng development of industry in another; the logic of which 
failed to convert bis listeners to a very prófound belief in the 
wisdom of those who steer the L. O. O. ship. 
He insinuated, if our ears did not deceive us, that the 


IL. O. O. had only gone in for wiring, through fear that electrical 


contractors might net do the best kind of work—a gratuitous 
slight to a body which is striving to make the work of ita 
members the very best of its kind—and that there existed 
no real intention of competition. In Germany, he said, the 
contractors do not look upon municipal work as antagonistic to 
private enterprise; municipal extensions were rather supported by 
business men such as are represented by the Electrical Contractors 
Association | | 

The racy speech of the Mayor of Shoreditch was in direct con- 
trast to the opinions expressed by Mr. Gomme. Shoreditch, said 
Mr, Bird, before there were any wirinz contractors in the district, 
had started an electrical trade, found it to bea grave mistake, and had 
given it up. He invited жігіт g contractors to migrate to Shoreditch 
there were only two or three settled there now—and they would 
be made welcome and encouraged. They would be rated as high 


ав was possible, but, as ratepayers, they would be left to do their 


legitimate business, and every facility would be offered them. 
Shoreditch would produce the electrical energy, and let the con- 
tractors do the fittingsand wiring work, Municipal men, remarked 
the Mayor, do not work as company men labour—a truism long 
known to everybody except to municipalities—and the tone of his 
excellent oration throughout was in deadly opposition to the 
interference by municipalities in thinga which should be left to 
prívate enterprise. 

Oar own views on municipal wiring have only recently been very 
forcibly expressed, eo there is no need to enlarge upon that theme 
again here, but let the electrical contractors more than ever strive 
to live up to the fortiter i» re part of their motto ! 

The remaining toasts were those of The Electrical Contractors’ ` 
Association," to which Mr. Rawlings replied, and the Institution 
of Electrical Engineers and Kindred Associations,“ coupled with 
the names of Mr. Dykes, Mr. Davenport (secretary of the Elec- 
trical Manufacturers’ Association), and Mr. Howard (secretary of 
the Cable Manufacturers’ Association). The tables were laid for 
a company of about 220, the dinner was good, the speeches (with, 
perhaps, one or two exceptions) were very much to the point, and 
commendably brief, and the after-dinner programme was enlivened 
by a trio of vocalists, and by Mr. Berry, who looked a foine ould 
Oirish gintleman in Killaloe,” а song admirably adapted to his 
sad, sorrowful and solemn countenance. The manner, too, in 
which he flourished that make-believe sbillalah every time he caught 
the eye of the estimable clerk to the L.C.C made us rejoice that the 
width of the room intervened. 

Finally, we may add that the King’s Hall was, for the first time, 
beautifully lighted by Excello arc lampe. These are 80 ft. from 
the ground, of the 6-ampere type, taking 286 watts each. 


South African Notes.—DURBAN.—As the result of the 
cyclone which lately visited Natal, the Durban electric tramway 
service was absolutely suspended. Great damage was done to the 
track and power cables. | 

BLOEMFONTEIN.—At a meeting of tbe T.C. a letter was read from 
the Government, stating that his Excellency the Governor, with the 
advice of the Executive Council, had agreed to the terms of the 
contract entered into by the T.C. with Messers. Davies and Bpain for 
erecting and exploiting electric tramways in the city. 


Gas.—A serious gas explosion occurred at Green Lanes, 
Harringay, on 27th inst., killing two children and ipjuring both 
their parents, | 


Electricity Works Table.—Errata.— | 
Ввірілкатох : Under the heading of “ Publio Lighting,” the data 
are given in terms of equivalent 8-0.р. lamps. 
OBELM&FOBD: The output for the year should read 477,524, 


Photography to Blame for Electrical Engineering. 
According to the Amateur Photographer, electric lighting, tram- 
ways and power all arose out of photography. All the above 
industrial realisations depend on the Gramme machine and its 
reversibility, and the Gramme ring arose in this way. In ihe early 
or mid sixties M. Zenobie Theophile Gramme became photographic 
assistant to Mr. Woodbury, who at that time was engaged in 
working out his well-known method of photo-mechanical printing, 
and in order to provide electric light for printing the gelatine 
reliefs, Mr. Woodbury set up & Wilde's dynamo and a Lenoir gas 
engine to drive it, both being pioneer forms, the value of which Mr. 
Woodbury realised. Gramme being of a mechanical turn of mind, 
naturally looked after the engine and dynamo. Boon after, M. 
Gramme replaced the single winding of the Bturgeon armature, as 
used in Wilde's dynamo, by that wonderful conception the ring 
electro-magnet or Gramme ring." — Q.E.D. ! 


For Sale.—A charging booster set and battery are offered 
for sale by the Wrexham Electricity Department. See our adver- 
tisement pages to-day. | | 
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Electric Shock Fatality.—At Lambetb, on Monday, 
an inquest was beld into the death of Alfred Edwin Gray (Besant 
and Gray, electricians, Kennington Lane), which occurred on 23rd 
inet. while he was engaged at work adding an extra light in the 
basement of some premises at Kennington Lane where an installa- 
tion had just been completed. His partner, Mr. Bessant, who gave 
evidence, said that he went to remind the deceased, who was his 
brother-in-law, tbat it was dinner time, when he saw him fall dead. 
Gray had a pair of pliers in bis hand with the end of a wire in 
them. The current was supplied by the South London Electric 
Supply Corporation, at 220 volts. He did not think that the cur- 
rent in iteelf wovld be sufficient to cause death; 220 volts was sup- 
posed to be safe for ordinary purposes. Gray tad always been 
nervous about receiving a shock, and possibly fright affected him. 
He thought the accident was due to the fact that his brother-in-law 
was standing on damp earth, which formed the floor of the base- 
ment, and that the nails in his boots had something to do with it. 
It was customary to cut the current off before commencing work, 
but it wasnot done in this case. Mr. Bessant went on to say that 
under similar circumstances he had been able to release his hold of 
the pliers when the voltage had been as high as in this case, but the 
current was apt to take away one’s power to a certain extent—it 
depended on a person’s constitution. 

Dr. Roe certified that death was due to an electric shock of acon- 
tinuous kind, which caused rigidity of the muscles and arrest of 
respiration. He was satisfied that death was not instantaneous, 
but slow. 

Мг. G. В. Ram, Home Office inspector, gave evidence respecting 
the possibility of releasing one’s hold of a “live” wire. Experi- 
ments by a Continental professor with alternating currents showed 
that the point at which he could not release his grip was 96 volts. 
It might happen with a current in domestic use, as in this cass, that 
а man would not be able to let go, but in the ordinary way the ri:k 
did not exist, as there was nothing but properly insulated parts to 
come in contact with the hand. This accident occurred through 
disregard of two elementary rules. Notice should have been given 
to the supply company, and the current should have been cut off 
before work was commenced. 

The jury returned a verdict of Accidental Death.” 


The New York Subway: A Claim.—The New York 
correspondent of the Morning Post eays that a British naval officer, 
Captain Marlin Stuart, is suing Mr. August Belmont, the President 
of the Interborough Rapid Transit Co., for $75,000 damages. Capt. 
Stuart was injured by an explosion on the Subway while it was 
under construction in 1902, and he claims that the injuries were 
so severe that he was forced to retire from the British Navy. 


County Councils Association and Supply of Elec- · 


tricity Bill.—Ata meeting of the Executive Council of the County 


Councils Association, held on Wednesday, the Parliamentary Cam- 


mittee reported as follows :—'' That this Committee are in favour of 
the adoption of the ‘Lancashire Clauses’ for the protection of 
County Councils with respect to bridges, with the object of getting 
them introduced into the Supply of Electricity Bill; that this 
Committee are in favour of steps being taken to ensure the inser- 
tion in the Supply of Electricity Bill of the following clause :— 
Except as in this Act otherwise expressly provided, no electric 
lines shall be placed overhead, along, across, or by the side of any 
road repairable by the County Council, or any bridge under their 
jarisdiction or repairable by them, or any approach thereto, without 
the consent of the County Council, to be given or withbeld at their 
absolute discretion ;' that Mr. Jeffreys be authorised to take such 
steps as he may consider necessary to get the above clauses inserted 
in tbe Supply of Electricity Bill. The Committee considered a 
request from the Hertfordsbire County Council for assistance in 
obteining the insertion of the ‘Lancashire Clauses’ in the Act of 
Parliament confirming the Bt. Alban’s Electric Lighting Order, 
1905. The secretary was instructed to inform the Hertfordsbire 
County Council of the resolutions passed by the Committee with 
respect to the Supply of Electricity Bill."—The report was 
adopted. | 


Institution Notes.— ROYAL METEOROLOGICAL SOCIETY. 
—At last week's meeting Mr. G. О. Simpeon read а paper on the 
% Normal Electrical Phenomena of the Atmosphere." 

BocigrTY оғ ENGINEERS.—A bighly interesting visit was made b 
the President Mr. Nicholas J. West—and members of this Society 
on Wednesday last to the Lot's Road electric power generating 
station of the Underground Electric Railways Co. of London, by 
kind permiseion of Mr. James R. Ohspman, the company's chief 
engineer. The visitors were courteously received and conducted 
over the worke by the resident engineer, Mr. J. W. Towle. 

MANCHESTER GEOLOGICAL AND MMOG BoorgTY.—Last week 
at Manchester, a paper on Electrical Pamping at Collieries " was 
read by Mr. Gerald К. Hooghwinkel The paper was illustrated 
by photographs and lantern slides. 

MUNICIPAL AND County ExNGINEBRS —At the Norwich meeting 
last week, Mr. Joseph Owen, of Colchester, read a paper on Tiram- 
way and Permanent Way Materials and Construction." 


Accumulators Without Lead.—Prof. K. Elbs, cf 
Giessen, read а paper on the atove subject before the last general 
meeting of the German Bunten Society. Dealing with iron accu- 
mulators be remarked that the passivity of iron in concentrated 
alkali solutions can be prevented by hesting iron filings in air, 
reducing them in a current of hydrogen, and then submittiog them 
to cathodic polarisation in caustic potash. Such iron works fairly 
well as anode, but the grains cannot be formed through and 


through, as a kernel of metallic iron always remains in the centre. 
It is impossible to вау anything definite about the oxidation process. 
Apparently, a hydroxide of ferrous iron is formed, for the yellow- 
brown ferric hydroxide, which is easy to recognise, is only produced 
after additional oxidation in the air: Moreover, the substance 
is very difficult to reduce at the cathode. The capacity of an iron 
alkaline accumulator does not increase after repeated employment, 
because, as already mentioned, the iron cannot be completely 
"formed." The solubility of nickel oxides in caustic potash is very 
small, but that of cobalt oxides is higb, so that the latter are not suit- 
able for the construction of accumulators. The F. M. F. of the freshly 
charged cell is 1:42 to 1:48 volts, falling slowly on standing and 
rapidly during discharge to 1:35 or 1:37; 1:36 volte may therefore 
be considered the normal working voltage. It isindependent of the 
concentration of the liquid in the cell. 


The В.А. 1907 Meeting.— On Friday last week a special 
meeting, convened by the Lord Mayor, was held in the Mansion 
House, Dublin, for the purpose of considering a recommendation 
to invite the British Association for the Advancement of Science 
to hold its annual meeting in 1907 in Dublin. The proposal was 
carried unanimously. 


Appointments Vacant.—Lecturer on electrical engi- 
neering for the Hull Municipal Technical School (£200); jointer 
for Wishaw (353.); switchboard attendant for Stockton-on-Tees 
(278. 6d.); engineer for Youghal Auxiliary Asylum; assistant 
lecturer for the South-Western Polytechnic Blectrical Engineering 
Department (£150); assistant engineer for King's Lynn (£80); 
traffic superintendent for Halifax Tramways (455). A “head” is 
required for the Electrical Engineering Department of the Halifax 
Monicipal Technical School (£200); aleo one for the Civil and 
Mechanical Engineering Department (200). 


Magnetic Compounds of Non-Magnetic Elements.— 
A paper was read by Prof. E. Wedekind, of Tiibingen, before the 
last general meeting of the German Bunsen Society, upon the 
magnetic properties of certain compounds of elements which are 
themselves non-magnetic. Manganese boride is magnetic, both 
in the crude compact state and in that of the pure black powder. 
The latter was compared with powdered iron, as it cannot be melted 
without decomposition. It was found to require a relatively 
powerful field to saturate it, being about half as magnetic as iron. 
The compound of manganese and antimony (manganese antimonide) 
can be saturated very quickly, and is about one-third as magnetic 
ав iron. The compound of manganese and bismuth is also faintly 
magnetic, although bismuth itself із not at all so. These sub- 
stances are not exactly alloys, but rather compounds, for chlorine 
does not attack them, and they conduct electricity badly. The 
magnetism is remanent, a tube filled with powdered manganese 
boride placing itself in a north and south direction. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and indusiry, 
also electric tramway and railway officials, to keep readers of the 
ErzorBICAL Ruvizw posted as to their movements. | 


Central Station Engineers.—On Wednesday, June 
21st, the staff and men employed at the Tunbridge Wells electricity 
works held their annual outing, Brighton being choren as the ren- 
dezvous, and Mutton's Hotel along the sea front was headquarters, 
The men drove in the morning by char-a-banc to the Dyke, where 
all sorts of sports and amusements were indulged in. The consult- 
ing engineer and general manager, Mr. Horace Boot, M. Inst. E. E, 
presided at the dinner, and was supported by Mr. John Christie, 
the borough electrical engineer of Brighton, Mr. David Smith, the 
chief assistant engineer, and Mr. W. H. Hayden, the chief clerk. 
The “Staff and Absent Members ” was proposed by Mr. Boot ina 
humorous speech. He referred to his excellent staff, and wished 
specially to thank Mr. D. Smith and Mr. W. H. Hayden for their 
loyal services, It was with feelings of great pleasure he touched 
upon the point of members of the staff and men desiring to return 
and again serve under his generalship; in fact, that day no 
fewer than seven of those around him were old and trusted 


. servants who had left for other appointments, and finally came 


back to him. He felt that this must spesk volumes for the 
way the men were all treated, and although the salaries were not 
as high as many of the men thought they ought to be, he valued 
their servicer, and regretted that owing to the keen competition it 
was impossible to pay them more than the average rate for such 
services. He coupled with this toast the names of Mr. A. R. Walter 
(mains department) and Mr. F. Maltby (works department), and 
both of these gentlemen responded. “The Visitors" was pro- 
posed by Mr. Boot, coupled witb the name of Mr. John Ohristie, 
who briefly replied. Mr. W. Н. Hayden, the hon. treasurer, 
then submitted the balance-sheet, which showed that after paying 
the whole of the expenses of the outing, each man received in 


addition thereto 108. 9d., leaving я balance to be carried forward 


to next year's account of 2d. 


"The Onairman” was the final 
toast. 
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The Watford Council, on the E.L, Committee's recommendation, 
bas resolved to increase the salary of Mr. Weston to £150, and 
those of Mzssns. OSBORNE Ax D Нток, engineers-in-charge, to £75 per 


annum. 

The Southend T. C. has inercased the salary of Mr. Jones, shift 
engineer. 

Instead of appointing a successor to Mr. L. P. GR IIG, the Bury 
8t. Edmunds T.C. has decided to give the present staff at the works 
@ trial for three months. 

Mr. J. A. CROWTHER, of Bristol, has been appointed mains 
spperintendent at Coventry, 

The employés at the Bu'nley Corporation electricity works have 
resented a silver-plated tea and coffee service to Mr. BrakzETT, 
ate borough electrical ergineer. Mr. Birkett returned from 

Southend to attend the presentation on 20th inst. 

Southampton Electricity and Tramways Joint Committee has fixed 
dhe salary of Mr. STREET, electrical and tramways engineer, at £650 

annum, which will be equally borne by the two departments. 

Mr. WILLIAM CrABK, of the Falkirk Corporation electricity 
works, has been appointed switchboard attendant at Greenock Оот- 
poration electricity works. ` 

Battersea Borough Council, on Wednesday, elected Mr. A. P. 
MACALLISTEB, ite mains superintendent, to be chief assistant elec- 
trical engineer at a salary of £200. There were 152 applicants. 


Tramway Officials.—Mr. HERBERT VICKERS, assistant 
tramway engineer to Wolverhampton T.C., was married at Bolton 
on June 22nd to Mies Bertha Thornley. | 

Mr. Влмвив, tbe newly-appointed manager of the Keighley 
Corporation Tramways, has been presented with a gold albert and 
medal by the staff of the Halifax Corporation Tramway Depart- 
ment. 


General.—Mr.. A. S. L. BARNES, assistant electrical 
engineer at Gibraltar, was recently presented by the Sanitary Com- 
missioners of Gibraltar staff with a silver rose bowl on ebony 
pedestal on the occasion of his marrisge. 

In this column last week we mentioned the retirement of Mr. 
Ввонтон from the position of works manager at Crompton & Co., 
Ltd., Ohelmsford, but we were in error in stating that he had been 
with the firm for a quarter of а century, for 14 years is the exact 
period of his connection with the firm. We trust that Mr. Brunton 
will be actively engaged for а great many years to come in his pro- 
fession, in the pract ce of which he bas had invaluable experience in 
works construction and management and manufacturing processes 
and methods, | 

A Cardiff paper says that while Mr. Атвхлнрив, electrical wire 
inspector under tre Bwaosea Corporation, was engaged on a raised 
trolley repairing a wire at the Hospital junction, one of the wires 
was carried away, and striking him, it threw him to the ground, а 
fall of 20 ft. He was picked up in a semi-conscious condition. 
He had sustained a severe wound on the forehead. 


Obituary.— It is reported that Mr. Percy DEWHIRST, 
A. I. E. E., of Blackpool, was drowned in Lake Windermere on 
Sunday evening. He went out for a row, but the empty boat was 
discovered later on in the middle of the lake. It had not 


capsized. 


NEW COMPANIES REGISTERED. 


Works Construction Co., Ltd. (85,014).—This company was 
registered on June 22nd, with a capite] of £71,C00 in £1 shares (70,000 ordinary 
and 1,000 B, to adopt two agreements with J. G. White & Co.. Ltd., to 
acquire any tramways, railways, light railwavs, telegraph and telephone lines, 
electric, hydraulic and other works, £c., in Brazil or elsewhere, and to carry 
on the business of tramway, light railway, omnibus and van proprietors, 
carriers of passengers and goods, manufacturers of and dealers in vehicles 
and rolling stock of all kinds, makers of accumulators, dynamoe 
and other things used in connection with the construction, manu- 
facture, maintenance, working and equipment of tramways, railways, 
and vehicles, soppliers of electricity tor light, heat and motive power, 
&c. The first subscribers (each with one ordinary share) are:—A. J. Brough, 
75, Lombard Street, E. C., accountant; A. T. scott, 24, Durlston Road, Clapton, 
N.E., cashier; G. H. H. Chambers, 25, Mervan Road, Brixton, 8.W., account 
ant; E. J. Trollope, 164, Kennington Road, S. E., clerk; M. H. Hearn, €6, 
Lanercost Road, Tulse Hii, S.W., clerk; J. W. Pollard, 13, Harkwood Road, 
Shepherd’s Busb, W., clerk; and J. Barrier, 40, Brunswick Road, Leyton, clerk. 
No initial public issue. The number of directors is not to be less than three 
nor more than seven; the subscribers are to appoint the first; qualification, 
£100; remuneration, £300 each per annum (£6C0 ior the chairman). 


Electrical Distribution of Yorkshire, Ltd. (84,972).—This 


company was regittered on June 19th, with a capital of £10,000 in £1 shares, 
to carry on in the West Kiding of Yorkshire or elsewhere the business of sup- 
pliers of electricity and gas for light, heat, motive power or otherwise, 
electricians, clectrical, metallurgical, mechanical and chemical engineers, 
manufacturers of and dealers in all apparatus and things connected with 
the generation, distribution, supply, accumulation, and employment of 
electricity and power gases, &c. The first subsciibers (each with one 
share) are: A. G. Lupton, Roundhay, near Lecds, woollen manufacturor; 
W. B. Woodhouse, 31, Avenue Hill, Leeds, engineer; J. J. H. Stansfield. Runs- 
wick, Breadsate Lare, Horsforth, chartered secretary; Н. C. Embleton, The 
Cedars, Mcihley, Leeds, mining engineer; E. Lupton, Moorlands, Headingley, 
Leeds, woollen manufacturer; J. S. Webb, Нола Lane, Far Headingley, 
Leeds, auctioneer; and Н, H. Kitson, St. Ann’s Grange, Burley, Leeds, iron- 
master, No initial public issue. The number of directors is not to be less than 
three nor more than ten: the subscribers are to appoint the first; qualification, 
£100; remuneration as fixed by the company. 


Strathelyde Electricity Co., Ltd. (5,911*.—This company 
was registered in Edinburgh on June 22nd, with a capital of £1,000 in £1 shares, 
to carry on in the United kingdom the business of an electricity supply com- 
pany in all ita branches. The first subscribers (each with one thare) are:--Sir 
Davis Richmond, Broompark, Pollokshields, Glasgow, tube manufacturer; C. 
hing, Milton of Campsie, chemical manufacturer; A. Rintoul, КІ, Hope Street, 
G!a-zow, corn factor: J. H. Luback, 2. Norfolk Street, Strand, London, 
engineer; J. Mackenzie, 150, St. Vincent Street, Glasgow, solicitor; R. 
Robertson, 151, West George Street, Glasgow, C. E.; and D. Starr, 58, Bothwell 
Street, Glasgow, engineer, Names of the first directors not stated. Registered 
otlices, 93, Bothwell street, Glasgow, 


- — — 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


Chiswick Electricity Supply Corporation, Ltd. (38,854).— 
Issue on June 21st of a debenture tor £100, part of series created by resolutions 
of November 206, 1900, and March 8th, 1901, to secure £50,000, charged on the 
company's undertaking and property, present and future, including uncalled 
capital. Holder: Miss Н. Heybourne, Clive Cottage, The Warren, Manor 
Park, E. No trustees. Previously issued of same series, £83,700. 


Yorkshire (West Riding) Electric Tramways Co., Ltd, 
(84,167).—A trust deed dated June dtn, 1905, to secure £276,000 debenture etock, 
has been registered. Property charged: Benefit of agreement with Wakefield 
and District Light Railway Co., certain shares in the said company, and the 
company's undertaking and property present and future, inctuding uncalled 
capital. Trustees: H. 8. Leon, bletchley Park, Bucks; and G. Kitohin, Avenue 
Road, London. 


Electrie Lighting and Traction Co. of Australia, Ltd. 
(68,834).—Tbis company's annual return was filed on June 6th, when 4,934 
ordinary and 80, preference shares had been taken up out of a nominal 
capital of £300,000 in 30,000 ordinary and 80,000 preference shares of £5 each. 
£5 per share has been called up on 3,008 preference and 80,000 ordinary, and 
£160,015 bas been received.. £14,155 is considered as paid on 2,831 ordinary. 
Mortgages and charges: £250,000 (debentures, £150,000; bank loan, £100,000). ` 


Rawlings Bros., Ltd. (67,908).—This company's annual return 
was filed on June l4th, when 38,169 ordinary and 20,685 preference shares had 
been taken up out of а nominal capital of £100,000 in 70,000 ordinary shares and 
80,000 preference shares of £1 each, and £1 per share had been called up, result- 
ing in the receipt of £58,854, Mortgages and charges, £1,840. 


Indo-European Telegraph Co., Ltd. (3,953).—Tbis company’s 


annual return was filed on May 17th, when 17,000 shares had been taken up 


out of & nominal capital of £450,000 in 18,000 shares of £25 each, £25 per 
спасе M рева called up and £425,000 has been received. Mortgages and 
charges: Nil. 


Cuba Submarine Telegraph Co., Ltd. (4,710 O) —This com- 
pany's annual return was filed оп May 10th, when the entire capital of 
220.000 in 16,000 ordinary and 6,000 preference shares of £10 each had been 
taken up and paid for in full. Mortgages and charges: Nil. 


Calcutta Tramways Co., Ltd. (14,764)—This company’s 
annual return was filed on June 6th, when 187,610 shares had béen taken up 
out of a nominal capital ої £700,000 in 110,000 shares of £5 each. 25 per share 
has been called up on 46,820 and £1 per share on 32,610 shares, and £972,010 
(sic) has been received. 4 185, 100 is considered as paid on 55,180 shares issued 
as fully paid (sie), Mortgages and charges: £850,000. 


Oriental Telephone and Electric Co., Ltd. (40,691).—This 
company's annual return was filed on May 13th, when 179,813 ordinary and 
50.000 preference shares had been taken up out of a nominal capital of 4800, 000 
in 200,000 ordinary and 100,000 preference shares of £1 each. £1 per share has 


deen called up on 7,186 ordinary and 59,000 preference shares, and 457, 828 103. 


has been received, including £12 10s. paid on 50 ordinary shares forfeited. 
ан is 1 as paid on remaining ordinary shares. Mortgages and 
charges: 


Brisbane Electric Tramways Investment Co., Ltd. (67,853). 
—This company's annuat return was filed on June 2nd, when the entire capital 
of £750,000 in 75,000 ordinary and £75,000 preference shares of £5 each, bad 
pr taken taken up. 4750, 000 is considered as paid. Mortgages and charges: 


~ 


CITY NOTES. 


J. G. White & Co. 


Lonn ARTHUR BuTLER presided at the meeting held at Oollege 
Hill E.O., and in moving the adoption of the report, said that 
Mr. White was detained in America. They could have wished, of 
course, that the profit had been larger, but still it showed an im- 
provement as compared with the year’s results to February, 1904, 
and this, in view of the low percentages of profit obtainable in 
competitive tramways contracts was a matter for congratulation. 
The present position of the business was very satisfactory, as the 
company had in hand work of very considerable magnitude; in fact, 
considerably more than it bad ever had in han4 at any one time. 
The contract work actually in hand at date exceeded £1,750,0C0, 
and some considerable portion of this was being carr ed out іц 
foreign countries, where the directors anticipated that, the profits 
would be considerably larger than on tramway contracts carried out 
in Great Britain. He also called attention to the number of cases 
referred to in the report where contracts for the complete con- 
struction of tramways had been secured. This wasa particularly 
gratifying feature, as indicating that the scope of the business was 


widening. Since the issue of the report certain negotiations which 


had been entered into by the company for securiog business in 
Brazil had resulted successfully, and although formal contracts bad 
not yet been signed, a farther addition of £4C0,000 would be made 
to the total of the contract work in band. The report was adopted. 
Dividends at the rate of 6 per cent. per annum on the cum. pref. 
shares and at the rate of 6 per cent. per annum on the ordinary 
shares were declared. 


Greenwood & Batley Ltd. 


Tum report for the twelve months ending March 31st stats that, 
alter providing for interest on the debentares and expenses of 
management, and making due provision for doubtful accounts, the 
accounts show a profit of £32,130, making, with £3,668 brought 
forward, a total of £35,859. Of tbis sum the directors have written 
off £7,500 for depreciation of plant, and have added £5,000 to the 
reserve fand, thereby increasing it to £35,000, and they recommend 
that dividends be declared at the rate of 7 per cent. per annum on 
the raid up cumulative preference share capital and of 6 per cent. 
per annum on the paid up ordinary вһаге capital, absorbing £17,333, 
and leaving a balance of £6,026 to be carried forward. 
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Cleveland and Durham County Electric Power Co. 


Ат the annual meeting Mr. W. S. B. MoLanzEw, in moving the 
adoption of the report and balance-sheet, stated that at the present 
time the subscribed capital of the company, including shares and 
debentures, now amounted to £275,000. Their company had at 
present two power stations completely equipped and ready to supply 
current. The Bishop. Auckland (Tindale Crescent) station had 
1,000 H.P. of engines, and the Consett a 720-н.р. station. It was 
the expectation that-within a short period both of these stations 
would have to be enlarged. In the case of the Bishop Auckland 
station current has been supplied to customers for some time. 
They were now commencing the erection of a power station on the 
south side of the Tees at Eston Grange, near Middlesbrough, where 
they were putting down 6,000 н.э. They had every reason to think 
that that power station would be in great request, and that the load 
there would soon be contraoted for. 


— 


United River Plate Telephone Co. 


Тнв directors’ re port shows that the gross receipts in sterling for 
the year ended March 31st last in the River Plate were £151,085, 
as against £134,824 for last year. Deducting debenture interest, 
dividend on preference shares and interim dividend on ordinary 
sbares, and adding interest on investments and transfer fees, there 
remains a profit of £41,663 15s, to which must be added £3,429 
brought forward from the previous year, leaving an available 
balance of £45,091. Owing to the renewal and improvement of 
some of the most important trunk lines, and the general rise in 
wages consequent on the enhanced cost of living in Argentina, 
there has been an exceptional increase in the River Plate expenses. 
After putting aside £10,000 for renewal of plant and transferring 
the sum of £15,000 to the reserve fund, the directors recommend 
that a final dividend of 5 per cent. be paid upon the ordinary share 
capital of the company, making, with the interim dividend paid 
December 31st last, a return of 8 per cent. for the year, free of 
income tax, and that the balance of £2,591 be carried forward. 
The business of the company contindes steadily to increase, and, as 
anticipated, further capital is required. It is therefore intended 
to make an issue of £50,000 in ordinary shares, which will be 
 cffered to the ordinary shareholders at par. The directors regret 
to announce that the managing director, Mr. Frank Williams Jones, 
who has been connected with the company from the beginning, has 
` felt obliged, on account of ill-health, to retire from the board. 


Prospectuses, à; 


South Metropolitan Electric Light and Power Co., Ltd.—In order 
to complete the purchase of the undertaking of the Orystal Palace 
District Electric Supply Co., Ltd, and to meet the continuous 
increase in the company’s business, the directors are offering to the 
shareholders and debenture stockholders a further £51,708 44 per 
cent. first mortgage debenture stock at £105, 16,300 ordinary shares 


and 32,600 7 per cent. cumulative preference shares, all of £1 each, 
at 21s. 6d. per share. f 


Messrs. J. Stone § Co., Lid.—This company is inviting applica- | 


tions for 20,000 5 per cent. preference sbares (£10). The firm has 
carried on business at Deptford for the past 60 years as brass, copper 
and iron workers, &c., and one of their specialities has been the 


well-known Stone electric train lighting system. The list was to 
. close yesterday. 


Edmundson’s Electricity Corporation.—The directors 
have recommended a final dividend on ordinary shares of 9 per 
cent. perannum for the half-year ended March 31st, 1905, making 
with the interim dividend of 5 per cent. already paid, a dividend 
of 7 per cent. for the year; they have als» recommended a divi- 
dend at the rate of 7 per cent. per annum on 10,000 new ordinary 
shares issued in November, 1904, The annual general meeting will 
be held on July 6th, and dividends will be paid on July 11th. 


W. & T. Avery, Ltd.—The directors recommend a 
farther dividend of 73 per cent. on the ordinary shares, which, with 


the interim dividend paid, will make 10 per cent. for the year 
ended March 31st last, free of income-tax. 


Stock Exchange Notice.—The Committee has &p- 
pointed a special settling day, as under :— Wednesday, June 28th: 
Calcutta Tramways Co., Ltd.—32,610 shares of £5 each, £1 paid, 


Nos. 105,001 to 137,610; and ordered same to be 
Official List, M quoted in the 


Royce, Ltd.—A Sheffield paper says that the directors 
regret their continued inability to pay the dividend on the cumula- 
tive preference shares, which is now two years in arrear. The 
recommend issuing further debentures, not exceeding £20,000 
chiefly with a view to secure increased capacity at the works. A 


meeting of preference shareholders is conven 
necessary authority, ed to obtain the 


—— ЧИР ШИ ЧИРО 4 pu — — 


STOCKS AND SHARES. 


|. Wednesday Ецщ, 

Lrrrrn has so far happened this week to alter the d. icmatic 
horizon, but the Stock Exchange came to the conclusion on Treeday 
that the Moroccan problem would not be so difficult to slve after 
all. Prices thereupon began to improve, and while general br si den 
remains scanty, the outlook for the immediate future is len 
unsettled. Electrical securities have improved in a gocd many 
cases, the advances being most prominent amongst Telt graph 
issues. 

Ot the various stocks and shares offered within the last wcik or 
two, the public have taken certainly as much as the promoters cvald 
have expected. The Debenture issue of the Oriental Telepho:e Co. 
left the underwriters with comparatively little stock on their hands, 
and what remained has been the subject of inquiry from investors 
since. The London United Tramways Co. met with a very respect- 
able measure of success in their issue of Debenture stock, but it is 
atated that the Victoria Electric Supply offer was not cordially 
welcomed. The South Metropolitan Electric and the Isle of 
Wight Electric Companies are both raising more capital, and 
several other small isanes are on the point of putting in an 
appearance. 

Electricity Supply prices bave changed but slightly. City o! 
London Preference fell z to 14, and County of London Ordinary 
lost 4 at 84, Bt. James's registering a similar decline at 14. West- 
minster Preference are z better at 68, and the Ordinary shares aro 
being freely dealt in at a trifle under the top price of 13. A few 
Debentures show alterations that possess no significance. The 5: 
fall in Metropolitan Electric is a natural reaction after the recent 
sharp rise. 

Relief is long in coming to holders of electrical railway stocks, 
Central Londons gavel way, the Ordinary a point, and the Deferred 
2 points, upon the announcement that electrified trains will begin 
to run over the Inner Circle on Saturday, July Jat. That the rew 
service, when completed, may cut into Central London tufía 
rather severely at first, seems more than probable, but the dems-ds 
for locomotion in and around the Metropolis, ought to provide p: Му 
of passengers for all the West of London systems. Metropc:itacs 
relapsed to 92 upon the fairly obvious inference that the dividind 
will be reduced, but subsequently that price improved to 93, and 
Districts hardened a point to 383. 

Some people seem to think that under electrified conditic:s the 
District will be able to pay а dividend оп its Ordinary stock! А 
dividend upon Chartered shares would appear at least (qcally 
probable. Great Northern and City Preferred “A” shan: stick 
at 5. Baker Street and Waterloo Debenture is 102, and quiet 
buying of Great Northern, Piccadilly and Brompton Debent:re bas 
advanced the price another 3 per cent. to 51, which is a point above 
that of the less popular Charing Cross and Euston Debenture also 
recently issued by Meserr. Speyer Bros. At 40 City and Scath 
London merely marks time. The dividend for the first kalf of 
1904 was at the rate of 2) per cent. per annum, and the price of the 
stock this time last year stood nearly 10 points hightr then it 
does now. 

Rises abound in the Telegraph and Telephone list. West Indis 
and Panama First Preference put on a further 10s, making the 
price 8}, but the Second Preference have not improved upon their 


last week's advance. Amazon Debentures at 914 are 4 up, several 


other prior-charge stocks adding 1 or 3 per cent. to their quotations. 
Eastern Extensions have yielded the 5s. they gained, falling back 
to 14, but Eastern Telegraph stock continues at 1424. There а 
10s. rite in West African Telegraphs, making them 81. Onta Tele- 
graph Preference advanced 4 to 17, Direct Spanish Preference 1 to 
93, and Globe Telegraph and Trust Ordinary j to 10% upon the 
dividend. Weakness in Great Northern Telegraphs leaves the price 
at 33}, and Western Telegraphs are 4 lower at 19%. The general 


- hardening of the market is due partly to actual demand, partly to 


intelligent anticipation of investment requirements later on. Bome 
of the changes were made without any stock being negotiated. 
While National Telephone Preferred fell j to 1114, the second 
Preference shares and the two Debenture st.cks both improved to 
the rame extent. Chili Telephones rose 4 to 7, and the United 
River Plate trio have not yet respond:d to a very . favourable 
report. | | 
Notwithstanding the success of the London United Tramway’ 
new issue, the Preference shares are ] low: г at 10, and the Debenture 
stock shaded off to 101. Anglo-Arger tine Ordinary at 8h te 
Preference at 616, and Belgrano Ordina: y at 3j, are practically un · 
changed, but Belgrano “В” Preference fell і to 5. Brit 
Columbia Electric Railway Deferred and Preferred are 106j an 
994 respectively. Oalonttas remain dullich at 8,4, and there и 
nothing of interest to chronicle as regards British Rleetrio Traction" 


At 27; British Westinghouse Preference have not moved from Шей 
last week's level. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


JFF! — mu 
| Ж А 
Stock : ; Business done 
| d Closing Closing 
Present or Dividends for the last : week ended 
- КАМЕ. uotations uotations 
Issue. . Bhare. three years. шо: quo e 2th, J ane Sth, 
| 
| и 1902. 1903. | 190. "EE Highest Lowest 
84,800 | African Direct Telegraph, 4 % Debs. en са be . | 100 4% 4% 4% 100 —1098 100 —103 ja .. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25, 000 Ж Bis Be 10 Nil. Nil Nil 21— 23 21— 2i . 
119,700 ро. до. 5 X, Debs., Nos. 1 to 1, 950 Red. Же .. се 100 Nil Nil Nil 85 — 90 89 — 94 
763,580 | Anglo-American Telegraph m m 23 .. | Stock | 60/6 61s. 9 59 — 61 59 — 61 59 
8,118,210 | Do. do. do. 6 % Prem. Stock | 6 6% | 54% | 105 —106 1054—106 1068 
3,118,210 Do. do. do. Deferred : im 2 id .. | Btock 1/- 2s. il 15 — 15} 14 1 15 141 
44,000 Chili Telephone, Nos. 1404400 .. .. .. .. se nn 5 6% 17 A 7 704 7 
15,000,000 | Commercial Cable x .. | 8100 8 Ф 8 8 - - 
1,982, G56“ Do. do. sterling 500 year 4 4 % D Deb. Stock Red. .. .. | Stock | 4 4 4 974— 99 974— 974 
16,000 | Cuba 33 us З " vs ae 10 638 | 10 5 — 8 — 8 
6,000 Do. 0% Pref. . us EE s "E A 10 10 b 10 16 — 17 pm 17 17 Я 
12,931 | Direct Spanish melee Ord. s gs bs E 5 4 4 4 91 
6,000 Do. do. 10 % Cum. Pref. 25 ví d EN 5 10 10 10 — 9— 9 
30,000 Do. do. 44% Debs... = S E i 50 4 % 44% 43 102 —104 102 -—104 
кш Direct United § States Cable .. 20 44% t 445 T 1020 101 115 
5 rect West India Cable, R Deb., within d Nos. 1401 Red. 100 4% Ф WE = 
4,000,000 | Eastern Telegraph, Ord. Ч e | 200, Stock | 7 7 : 141 —144 141 —144 14 112 
2,000,000 Do. 84 Y Pref. Stock 2 - ..| 100 "t 83% . — 92 90 — 92 9 
1,836,514 Do. 4% Mort. Deb. Stock Red. us .. | Stock | 4 4 % 4% 107 —109 107 —109 107 i 
800,000 ! Eastern Extension, Australiasia, a and China Telegraph — ..  .. 10 1 7 7% 14 — 144 12 75 vi 14 | 1956 
602,400 Do. 4% Deb. .. .. | Stock | 4 4 4% | 105 —107 1054 — 107 m * 
300,000 Eastern & South African Tele. 4 t Mt. Db., Nos. 1 to 8 ,000, red. 1909 | 100 4 4 g 4% 100 —102 1004—1 Е 
200.000 Do. do. 49% Reg. Mort. Debs. (Mauritius Bub.) 140 8,000 25 1 ё 4 4% | 100 —102 1004—1 .. 
180,887 | Globe Telegraph and Trust 10 12316 7% 54 5g96 1 1 — 1 1 1 
150,587 Do. do. 6% Pref, a 2s m 2 2x 10 6 6 i 6% 14 14 144— 14 1443 14 
150,000 | Great Northern Telegraph, of Copenhagen 3 10 124% | 15 24 % 334— И m 
50,600 Halifax, and Bermudas Cable, 44 9 lst Mort. Debs, within Nos. | 100 449% 43% 430 101 — 106 101 —-103 е 8 7 
17,000 | Indo-European Telegraph e 2 2356 |10% 10 K 13 % | 49 — 51 49 — 51 60 493 
72,680 | Monte Video Telephone Co., Ltd. Ord. “з sa 8 a us 1 8% 8% ; — = +s .. 
1,963,313 | National Telephone, Pref. Btock vu au we ve -T 100 6 % 6 «4 6 1114— 1124 111 —112 1114 m 
1,966,661 Do. do. Det. Stock { 8 Va ar s ee .. | 100 43% 5% 5 102 — 104 юз ~ 104 103 1023 
15,000 Do. do. б * Cum. Ist Pref... vd ё% н - 10 6% 6 $ 6 18 — 14 13 — 14 133 124 
15,000 Do. do. 6 % Cum. 2nd Pref.. 2. M 10 6% 6 6 11 1 12 — 13 ^ 225 а 
250,000 Do. do. 5 % Non-cum. 8rd Pret., B to 250, 000 .. M 5 5 % 5% 5 С 
2,000,000 | Do. do. 3 e % Deb. Stock Red. ae .. | Stock | 84%, 34% 84 1004—102 101 —103 1 “4 
1,669,593 Do. do. „ Deb. Stock Red. . .. 100 | 4% | 4% | 4% | 108 —105 1035—1054 105 1018 
179313 | Oriental Telephone MY Elec. Nos. 1 to 171,504, fully paid т. дызы. “М1 6 Ф 64 ^ 64% 14— 1 14— 14 lá là 
50,000 Do. do. do. 6% Cum. Pref. aie Е, 1 6% 6 $ 6 Ira— 1 là— 1A = 7 
100,000 Pacific and European Tel., 4 * Guar. . 1 to 0⁰⁰ , . 100 4% 4 4 гет 99 — 
11,8592 | Reuters `.. s sued 8 b 5 5 74— 8 = 7: 8 
8,237 | Submarine € ‘ables. Trust vt 2s zs ve we | Cert. 6 5 6 6 125 —128 125—128 5 T 
58,000 | United River Plate Telephone b 71% 8 8% 7— 7 7 — 7 771 Tà 
40,000 Do. do. 5 “Л Cum. Pref., Nos. 1 to 40,000 А 5 5 5 5 5 — 5 — 6 Ша es 
179,947 Do. do. 5 & Debs. .. у Stock | 5 5 5 108 — 110 108 —110 
15,6091 | West African Telegraph, Shares » - 10 2 $ 4% 4 8 — 8xd — 9xd 
80,008 | West Coast of America, 1 to 30,000 and 53,001 to 53,008 | 94 Nil Nil i a— б a— 18 
150,000 | West Coast of America, 4% Debs., 1 to 1,500 guar. by Braz. Bub. Tel. 100 4 4 4 100 —102 100 —102 ~ 
207,930 Western Tele oe n Ltd., Nos. 1 to 207, 930 nc ; 10 7 7 1 181— 14} 1 14 14 13} 
75,000 Do. 5 % Debs. 2nd series, 1906 .. — .. 100 5 5 5 101 —108 102 —104 . 
663,380 Do. do. 4'X, Deb. Stock Red. .. Ks - 22 100 4 4 4 108 —105 103 —105 104 
83,321 | West India and Panama Telegraph. | 10 Nil Ni i $— ‹ 
84,563 Do. do. do. 6 % Cum. Ist Pref. ' 10 7% 17% | 6 E. 7— 8 в — 8 81 By 
4,669 Do. do. do. 6'5 Cum. 2nd Pref. — .. 10 Nil Nil i 1— 01 51— 
80,0001 Do. do. do. b * Debs., Nos. 1 to 1, 800 | 100 5% 5% 5% 104 —106 103 —105 . 
! i П 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
| | 
40,000 British Aluminium 7% Cum. Pref. — 6 vx s - 6 Nil Nil Nil 4 5i 41— at ; và 
20,000 | Do. do. "AU 65 Cum, Pref. Vac eda b x8 Б Nil Nil Nil 4 4 . T 
20,000 0. do. 44, F unding Certs. . m z3 25 5 m a s 2 2 a > - 
800, 0001 Do. do. 5 “Кї, Ist Mort. Deb. Stock Red. m .. | Btock 5 X 5 96 5 9 100 —104 100 —104 $ А 
133,300 | British Electric Traction br 2s E 10 8 9 6% Si E 1 95 
156,437 | Do. do. 8 % Cum. Pref. Be we 10 6 ' 6 9 d 11 11: 11 11,8 117% 
1,000,0001 Do. do. 5 'X, Perpetual Debenture Stock .. | Stock 5% 5 5% 122 —124 —124 à ae 
250,000 Do. do. 43 % 2nd Deb. Stock Red. ss zi | 100 S 2 4X 98 —100 — 99 Kx 
100,000 | British Insulated and Helsby Cables ues ae 5 [10% 8% | 8% iam 6 — 6 8 Р 
100,000 | Do. do. 67 Cum. Pret. ОПО Про 6 66 6 4 5 6 51— 6 $ e 
600,000 Do. do. 44 * Ist Mort. Deb. Rel. Mt $a .. | 100 43°, LTA 43˙ 103 — 106 103 —-106 es “ 
50,000 ie Browett, Lindley & Co., Ord. ba wb! Xe El Kil Nil il T i} 13— 
50,000 * Do. do. 6 E^ Cum. Pref. 2% eu s i £1 Nil Nil Nil 110 to 15, 14/6 to 15; 
105,731 Brush Electrical Engineering, Ord., 1 to 105,731. . . 2 Nil Nil Nil i 
130,000 i Do. do. Non-eum. 6 . Pref. . 2 6 * 6% 6% 1— — 1 1 — 1 "i 
125.000 Do. do. 43 4, Perp. Deb. Stock Stock | 44% 44% 44° 92 — 95 92 — 95 94 
125, 0001 Do. do. 44%, Perp. 2nd Deb. Stock Stock Hi 1а 49%, 44°, 79 — 82 79 — 82 81 
35,000 Callender's Cable Construction shi ire 8 id 4 5 15 * 1212 124% 10 — 11 10 — 11 10g 10 
40,000 ` Do. do. do. 5 % Cum. Pref. И 6 5 b 5, nà— 58 xd 58— 58 xd 
300,000 Do. do. do. 41^5, Ist Mort. Deb. Stock Red. | Stock | 44%, | 43% | 44% | 106 —i05 xd 106 —108 xd 
1,963,208 Central London Railway, Ord. Stock .. | Stock 4 4 ‘%, 4% 91 — 93 — 923 91 
524,0 Do. do. 4% Pref. Stock 5% pa bg .. | Stock A. 4%, 1 101 —103 101 —103 
523,506! Do. do. Det. do P © И .. | Stack | 4% 4“, 4% — 83 78 — 81 
1,350,000 | City and South London Railway js 8 yi рх ex .. | Btock з, 249, 24% 39 — 41 39 — 41 41 394 ' 
85,000 | Crompton & Co., Nos. 1 5 idi 8 b % 23 x 15— 24 li— 2 
t Do. 5 4, Ist Mort. Reg. De "s. ^ 1 (о `900 of £100, and 
он, 901 to 11,000 of £50 Red. | e Mu. "b s i 
99,261 Edison & Swan United Elec. Light, А б shares, £3 paid, 1 to 99, 261 5 Nil Nil 11— Y. 11— 14 1} 
17,139 Do. do. “A” shares, 01—017,139 А 5 Nil Nil ts 22 2 — 24 ee 
944,02. ; Do. do. 4% Deb. Stock Red. ; 100 4% 4% 4% 84 — 89 84 — S9 > 
100.000“ Do. do. 5°, 2nd Deb. stuck Prov. Certs. all pa. 100 5% 5 “Хх, 5 ч, 89 — 94 85 — 90 
112.100 Electric Construction 1 to ns 100 m m 9 6 X 4 ч, * j— 1 2— 1 
51,390 | Do. do. 7%, Cum, Pref., 1 to 21,390 " = — 1 2 7 * 1% P 21— 23 21— 23 А 
200,000 Do. do. 4%, Pe тр. Ist Mort. Deb. Stock . $5 .. | Stock 4% 44, 4% 95 — $8 95 — 68 
25,000 ' General Electric Co. (1900), 5 '5, Cuin. Pref. : ii ix - 10 5% b ES Sa— 103 9£— 103 
200.000 . Lo. do 4%, Mort. Deb. БУ N И .. Stock | 4% 4% 4 9. 97 — 101 97 — 101 Ра 
£00,000 | Henley; s (W. T.), Telegraph N orks, Ord. 2x sz "T 5 20 ‘x 15 ©, 13 4 114— 12} 114— 124 12i 
£00,000 Do. do. 444, Pref.. 2o ng B 43% | di | dy* Bh 5j | gi 5 E 
800 | Do. do. 4] Mort. Deb. Stock x "T | Stock 14'5, 44°%, 43% | 109 --111 | 109 2-11] Ae 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works T .. 10 10 * | 10 % ME 151— 161 xd | 1.1— 163 xd 153 
800,0001 | Do. do. do. 4% ist Mort. De b. 100 4% d% 4 , 100 —103 109 — 103 - 
37.40 „Liverpool Overhead Railway, Ord. .. 23 ге Es m 10 14° 12% li', 3à— 3 3à— 3 
10,000 + Do. do. Pref. £10 paid 5 si ES ua 10 5 D 5 % 9: — af 92 — E 
37,350. Telegraph Corst-uction and Maintenance 12 20 *. 20 % |15 GS, 82 — H 32 — 34 3:3 ga 
150,004 Do. do 4% Deb. Bds., Nos. 1 to 1, 500 Red. 19% 100 4% 4% 4% 108 —105 103 —106 
640,000 ' Waterloo & City Railway, Ord. Stock zi 100 34%, {4% 38% 90 — 92 9с — 92 
| 


* A period of nine months. t Quotations on Liverpool Stock Exchange. { Unless otherwise stated all shares are fully paid. J From Manchester Share List. 


` 


Bank rate of discount 24 per cent. (March Oth, 1905). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 


Btock ‚ Closing Closing Business done 
езеп! МАМЕ. | ог сорав pie Quotations Quotations week ended 
: . Share. : June 21st. June 28th. June 28th, 1905. 
1 1902. 1908. 1904. Highest Lowest. 
29,877 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20, 000 Vx 5 8% |10 10 ot 10 1 ad và 
10,623 Do. do. 96 ‘Cum. Pref. ЯР 5 7 1 1 1 ©} 
288,782 | Central Electric Supply 4 Guar. Deb. Stock ..| 100 4 4 4 103 —106 103 —106 
80,000 | Charing Cross and Strand шд Supply .. з 5 10 8 8 7 8 _ 1 8 Rs 
80,000 Do. do. % Cum. Pref. ie 5 4 4 — b ü 
40,000 Do. do. “ City Undertaking ” 44 € ош, фа Be 5 4 4 4 5 — 5 — 
40,000 Го. do. 1903 К "t 5 5 — 5 — 5% 
350,000 Do. do. 4% Deb. Stock Red. vs v ..| 100 4 & 4 4 109 —111 105 —107 xd 106 
14,496 Chelsea Electricity Supply, | ЕЯ = - 5 4 6 
150, 0001 do. ; Deb. Stock Red. г .. | Stock 44 109 —111 109 —111 А 
70,595 | City of London Electric Lighting, Ord. 40,001—110, 595. . m 25 10 b b 6 101— 11 HE 11 11 103 
40,000 Do. Cum. Pref., 1 to 40, 000 : we 10 6 6 6 14 — 14 1 1 
400,000! Do. Deb. Stock, Scrip. (iss. at 115) all paid . 2s e " 5 5 b 194 —128 — 121 
, 800,000 Do. 2nd Deb. Stock, Prov. Certs., all paid .. ..| 100 44 44 4 104 — 106 104 —106 E 
40,000 | County of London Electric Lighting, ‘Ord. 1—40 000 10 4 4 9 91 в» 
30,000 Do. do. do. 6% Pref., 40, 001 01 60,000 . 10 6 6 6 1 128 — 1 19 
400,0001 Do. до. 44 % Deb. Stock М 4 hi 118 —116 118 —116 i 
250,000 Do. % 2nd Deb. Stock "T Vix $5 .. | Btock 108 —105 103 —105 104 s 
70,000 | Edmundson's Electric Corporation, Ord. Shares 5% КУ РИ 5 7 7 га 52— 52g 
80,000 Do: do: 6 % Cum. Pref. си és 6 8 6 — 6 — 6 
300,0007 14 % 1st Mort Deb. Stock s 100 43 1 44 107 —109 107 —109 
21,000 K and Knighisbridge Electric 019; , 85 5 10 12 12 111— 124 à— 123 11à 
136,000 Do. do. . Debenture Btock .. | Stock 4 ^ 4 4 101 —103 101 ---103 
111,000 | London Electric Б: Corporation, Limited, Ord. 8 Ni Ni 8 2 — 2 — 
60,000 Do. do. % Pref. 5 6% 6 6 5 — 5 — 
371,895 Do. do. 4 % 1st Mort. Deb. Stock Red. | Stock | 4 4 4 97 — 99 xd 99 —101 xd 1004 
100,000 | Metropolitan Electric Supply, 1 to 100,000. 5 7 10 91— 154 10 915 97 
76,121 Do. 9 5 5 Pref. 171, 106, £8 paid . 6 4 4 4 54— 5 
220. 0001 Do. 4o 9 ist Mort. Deb. Stock А З MS 4 111—115 111 —115 
250,000 Do. 2, Mort. Deb. Stock Red. .. | Stock | 99 —101 99 —101 
950,000 | Midland Electric Corpo ration, 44 %, Ist Mort. Deb. 3 ..| 100 4 100 —102 101 —103 
10,852 Noung H Hill Electric Li ighting E ++ е 10 6 6 1 143— 164 141— 15} ‘ 
50,000 495 1st Mort. Deb. E Р .. | 100 4 4 4 100 —102 100 —102 КУ T 
40,000 St. J 3 and Pall Mall Electric Light, Ord. .. 5 144 143 144 1 142 134— 144 14 13% 
20,000 Do. do. do. 7% Pref. 90, 081 to 10 ,080 5 1 1 7 9 | 9 Ti , 
150,000 Do. do. do. 34 % Deb. Stock Red. 100 о 34 34 98 —100 — 98 ` 
12,000 | Smithfield Markets Electric Supply, Ord. не b 4 4 26)— 84 28— 34 . 
50,000 Do. do. do. 4% Deb. Stock . .. | 8tock | 4 4 4 79 — 83 — 
65,000 | South London Electricity Supply, Ord. sx 25 vs 5 1 8 9 4 4 4 
100,000 | South Metropolitan Electric Light and Power Ord . 955 1 Nil Nil Ni — Ж 2 
50,000 (Late Blackheath and Greenwich 1 % Pref. 1 Nil | 7 1 $ l&— lat 1 1 E 1955 
100,000 Dist. E.L.Co.) 49% Is ist Deb. Stock | 100 4} 4 4h 105 —108 105 —108 » 5 
30,000 | Urban Electric Supply, о. ЯР Я 5 5 X, b b 4 5 iü— 45 - i 
30,000 Do. do. 5% Cum. Pref. ia ws 5 6 96 5 b 58 5&— 5 А БА 
200,000 Do. do. ne, lst Mort. Deb. Stock Red. - ..| 100 is же 4$ 104 —106 104 —106 1051 10⁵ 
110,000 | Westminster Electric Supply, MP 3 x = 5 12 ee 14 16— 13 13 13 198 
28,151 Do. do. 5 % Cum. Pref, .. PS: jw ys 6 5 5 5 63 6; 
Shares not officially quoted :—Mackay Companies, ord., 393—403. Pref. 734—743. 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 


CHEMICALS, &c, Pring. ius ee Deo, METALS, &0. (continued). xn Dec. or ine. | 
а Acid, „ T S0 percwt. 5 / © g Copper Sheet i ve .. per ton £80 “ar 
a „ Nitric.. . T .. per смі. 22]. oe 9 » .. per ton £80 2% і 
a ,, Ocxalic.. 8 "m S рег ewt. $2/- ds e „ (Electrolytic) Bars .. рег ton £70 10 T 4 
a, Sulphuric on +. рет ewt. 5/6 i^ € „ „ Sheets .. per ton £87 А 
a Ammoniac, Sal .. percwt. 42J- io e „ " Rod .. per ton £81 vs 
а, Ammonia, Muriate (crystal) .. per ton £83 10 - e M H.C. Wire per lb. gad ° n 
a* “ . per ton £30 "m Ebohite Rod Е. as .. per lb. 873 2 
a Bleaching powder Dx 92 .. рег ton £5 5 Ys „ Sheet T .. per lb. 95 . 1 " 
a Bisulphide of 8 M .. рег ton £15 7, з German Silver Wire  .. .. per Ib. 1/6 
a Borax е н .. per ton £19 iy h Gutta-percha, fine is .. per lb. 0/- to 7/- E 
a Benzole (90 95 > 25 .. per gal. 7/-' i / Һ India-rubber, Para fine . .. per lb. 5/6 to 5 / dec. 
а „ (50/90 ч) ee es .. per gal. 5/6 os i Iron, Charcoal Sheets .. per ton £18 ja 
a pper Sulphate 24 .. per ton £20 S: і , Pig {Cleveland warrants) per ton 45/64 84а. ino. 
Nitrate zs .. рет ton £25 m „ Forgings, according to size per ton From £11 d 
a „, White Sugar.. e 0n. per ton £31 Ji | p ветар, heavy per ton 47/6 to 50/- 
a ER 086 i к S per Ае oe * 1 „ Wire, galvanised No. 8 per ton та 
a Methylated Spirit . per gal. 2 2 ў 
а Naphtha, Solvent (90 % at 160°C) per gal. 66 s g Lead, English Ingot —.. . per ton f 219126 1 
a Potassium Bichromate, in casks per Ib. 3d. s T T Sheet .. рег ton £155 b/- inc. 
a Potash, Caustic (75/80 3 .. per ton £22 iis . A Manganin Wire No. 28 . .. per lb. 8/- 
a Potassium Cyanide . .. per lb. 74. - g Mercury per bot. £7 7.6 
a Bhellac : Ps .. perewt. 147/- 8/- dec. d Mica (in original савев) small. per lb. 6d. to 1/- 
a Sulphate of Magnesia i5 .. per ton £4 10 88 d „ ЖК » medium per lb. 2/6 to 4/- 
a Sulphur, Sublimed paves .. per ton £6 10 сй d », large .. perib. 4/6 to 8/6 
p " ion j .. per ton £5 10 29 р Phosphor Bronze, plain castings per lb. 1/1 to 1/8 
» Lum .. perton £5 855 p T" rolled bars & rods per Jb. 1/1 to 1/8 
а Soda, Caustic (white 70 %,) .. per ton £10 15 vs p $i ир & sheet per lb. 1/8 .. 
stals .. per ton £3 M o Platinum .. per oz. 84/- 1/6 inc. 
a a Sodium ichromate, санка .. per lb. 22d. + e Silicium Bronze Wire per lb. 104d. to 114d. vs 
a is Cyanide .. per lb. "d. ws i Steel, Magnet, acc'd' g to dese р" п per ton iB до 
METALS, as. fon sy in £ 214 10 h А 
b Aluminium Ingots, in ton lots .. рег ton £190 $2.1 о Tin, Block . V ў per ton { to £141 | 807 по; 
b » Wire, in ton lots .. perton £168 ie п „ Wire, Nos. 1 to 16. per lb. 1/8 : 
b Bheet, in ton lots .. perton #166 i p White Anti- friction Metals— . 
b Babbitt's metal ingots = per ton £48 to £140 i „White Ant” brand. per ton £48 to £66 si 
c Brass (rolled metal 2" to 127) basis per lb. | та. 2s j Yarns, 2/108 Grey Cotton, on ie per lb. 8d. id « 
€ „ Tube (brazed) per Ib. j " : 85 Flax .. per lb. bad. T 2 
Co „ „ (solid drawn).. .. per lb. , sa j 55 ply 10 lbs. Russian per lb. Ма. is i 
€ „ Wire, basis T .. per lb. та. “i j $i 10 lbs. Russian, single .. per lb. 444. “is 
г Copper Tubes (brazed) .. .. per lb. 103d. 82 j „ 180lbs. Jute rove .. рег ton &11 i 
„ (solid drawn). per lb. 101d. k Zinc, 8h't (Vieille Montagne bnd.) per ton £2776 10/ ino. 
copper Bars (best selected) .. per ton £80 


Quotations ирей ру. Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & Sons, Ltd.; d F. Wiggins & Sons; e Frederick 
Smith & Co.; ia-Rupber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspe are; h Edward Till & Co.; ií Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Co., Lid. ; n P. Ormiston & Zons 0 Johnson, Matthey 4 Co., Ltd.; p The Phosphor Bronze Co., Ltd. 


— ы 
— 


Consular Notes from New Orleans (C. S.A.) — station at New Orleans, which: will be a great boon to the 
Consul Hunt in his report from New Orleans, U. S. A., says that shipping. 


there is а reduction in exports, one of the particular items being Lambton Collieries,—The LAMBTON COLLIERIES, DTD., 
electrical plant. He also indicates in his report that articles of of Newcastle-on-Tyne, have, we learn, divided the contracts for the 
British manufacture of first-rate quality and finish, find a read electrical installation between the Electrical Co., of Charing Cross 
sale” there "on account of their marked superiority. The high Road, W.O., and Messrs. Bruce Peebles & Co., of Edinburgh. The 
import duties do not keep out the goods of firms whose names are collieries incladed in the contracts are:—Burn Moor (D. Pit) and 
household words wherever the English language is understood. Lady Ann; Lumley; Newbottle (Dorothes and Margaret); and 
There is no market for inferior makes" He further says that New Herrington, also the Philadelphia Brick and Pipe Works. 
salesmen there if they wish specially to recommend any article The whole of the work is to be completed before the close of the 
always lay great stress on its having been imported as a sign of its present year, as the Lambton Collieries, Ltd., have arranged, com- | 
sore quality. Among other matters touched upon in Consul mencing with the new year, to take the necessary electrical energy | 

t's report, is the installation of a de Forest wireless telegraph from the Durham Electric Power Co.'s station at Philadelphia. = 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MAY, 1905. 


Тнв fluctustions of our electrical business, at home and abroad, are Glancing at the detailed table, we may note that the only 
well illustrated in а comparison of thís and tbe preceding months' telegrapbic item appearing as such in the returns is А small export 
returns. i of £80 value; that tramway exports reached a total of over £10,000 : 


Thus our exports have advanced from a total of £80,229 during and that while our machinery exports nearly trebled the previous 
April to some £138,414 in May, and whereas they were considerably month's figure, the machinery imports during the same period 
less in value in the earlier month than the imports, in the later declined from £38,458 to £29,207. 


return they are some £16,000 in excess; the imports for the two The exports, in fact, show a great improvement all round, being 
months being, respectively, (April) £110,728 and (May) £129,358. higher than апу of the tabulated returns previously given in these 
The re-exports’ have remained practically stationary, the May columns; our own Colonies and India are, in great part, responsible 
total being 28,512. for the increased trade. 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. - 
eh. aie ; 8 36 "Ie 2 
| | А» 222 2 = : H з ops | D „ ode 
| i 3 F, 598 B | AES E 5 22 9.5) 223 
Country receiving exports and importing. | 222 85 | Hi E 258 24 55 4 SE HT XE 
ir B' 3 11 "Bo 33 NE ai Ep 
5 | | B i Б | | е e 
& & & & & č | & E & & £ 
Russis, тееп, нота and кайн es | 70 20 ssi | es ies | 2,196 | 18 | as | 155 | 337 ji 
Germany 885 wes VM 37 ME 145 180 e. 1.519 fis а; soe Jo ee ; 
Netherlands... se) 5. 133; 1,348 385 4. 82 30 ^ As sss 16 | . 
Dutch Borneo, Java and Quiaoa... - 193 | 822 15 - 13 25 ji T өр cte 
Belgium eom ш ёш з o» | „ 30 % 2 | 172 Lj ш 12 ... 
"MEME 66. 114 Т... 46 10 V 48 
— Indo-China... ЗЕ 46 ... | 63 885 е. С] 86 | i ies voc, ет" "A 
Portugal, Madeira and Portuguese Atrioa € 142 7 148 2 43 3, 922 520 11 459 
Spain N iva $n E i 9 us 5 10 | 140 | 8,445 | 20 4 223 
Italy [11] (EEJ LII] eoe 06% eee 6 eee 4 eee 30 323 eee 21 77 
205 286 257 71 10 123 10 574 218 e 
China, Siam and Korea . ees . 314 307 298 68 , 242 11 3 wi 28 
Ja vas oes " 358 | 7,744 43 135 16 ss 94 ies 
U.B.A. and Cuba sits is i3 4 УР 5 3 Е ы 15 9 iss 935 
сын 8 kis Ü a dis - m 585 4,964 1 д1 1 $ T — 108 
raga y eee еее coe 48 195 425 eee 15 107 29 27 ee ee 
m eee 696 [EX woe ае» eee 5 eee 34 13 155 606 eee eee [ELI e. 
Argentine Ты 000 TE 437 1,442 549 160 7 5 235 795 [III 208 eee 
Channel Isles, Gibraltar and Malta scores. “aes 61 19 38 na . 435 17 i 
British West Africa Ss T i T 11 ias is is vis 31 - 43 
Саре of Good Hope esc. .. ece | 2,030 | 5,012 | 856 64 228 4727 18 4 | 2,958 | 3,714 
Natal... 704 | 1,682 | 791 621 498 1,197 419| . | 1,994 435 
Zavsibar, Brit. t. East Atrios, Mauritius and Aden 27 Sus 7 vas 51 is ie 43 29 
India... m 6391 4,597 480 1,100 | 592 | 4,035 | 124 127 695 912| 7,496 
Burmah бз ni voi iu. P is 11 m 437 37 45 7 si А 
Ceylon T З ўзя oe 2 94 92 28 b 237 А p 30 63 
Straits Settlements and Labuan - se sac 209 193 182 158 47 788 8 T 7 | 2,500 
West Australia t sts - 552 403 204 39 895 | 4,341 44 vss 96 153 P 
Bouth Australia " eee ove "PP 89 20 67 T 4,707 15 { TP 88 oon eee 
Victoria ion A м 971 347 268 206 | 8060. 1750; 500 
New South Wales . бз E. о 3,2248 | 260| 184 614 2.103 37 4 78 57 
Queensland ii um - "m 93 345 11 is T iss 4 г< 8 - 
Tasmania EE Ж TE эш га 323 | ... 5 | às oat. ies га 
New Zealand and Fiji ..  .. 732 570 | 344 87; 58 465 459 18| 72 15 
British West Indies and British Guiana — - ... of — | E 50 1l: — ses eo 


- — — — — — —— — — MD. CERA — — Ө» | 2—— { oe 


Total, £ 15 804 m "тута 6,166 | 3,185 | 3,335 | 49, PES 3,698 Vd 7,867 | 10,361 


— 


Telegraph Exports for montb, U.S. A., wireless telegraph apparatus, £80. 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


£ 5 £ £ £ 2 £ & £ | & £ 
Russia, Norway, Sweden and Denmark... ive Ii! 100 js 2,031 66 .. 118,235 s iss 
Holland  .. iu Cae cu 8 . 68.715 366 111 40 1.529 4,389 | ... 85 six 
Germany .. .. .. .. 6, 155 9144 1,827 398 3 | 9,697 1,157 640 1,619 | .. 5 
Belgium .. . | 9,184 | 576 485 | 154 | .. | 3160; 31 1,221 1,414. 
France к iis n eR „„. 841 1,201. 358; 63 947 | 1,214 921 | 2,08 | 1,595 | ... viv 
United Btates We сз Xe ко ао 1408 535 494 | xd 329 ив 15 20 43 309! .. 
Canada .. .. .. 0 se aee | eo 4% 200 820 


Total, £ 39, 104 m 822 3,485 3.048 | 8 1,279 29 207 1.490 8,878 22,906 1.19 


Registered Re- Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


T E £ Ж | £ | EK i £ | & & & E & 
Various countries, mainly as above ie | 1,417 | 219 227 | s | 7 | 9,354 | 96 | 61 | 3,093 | i 
| | | 
Tora. Exports: Tora, Re-ExPOnTS: | ToTAL IMPORTS: 
£138,414. £8 512. £122 353. 


Norn.— The amounts appearing under the ке headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to goods otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns. 
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SINGLE-PHASE LOCOMOTIVE FOR HEAVY 
RAILWAY SERVICE. 


Or the many interesting exhibits of railway appliances prepared 
for the inspection of the delegates to the International Railway 
Congress, probably the most novel, aud certainly the most 
important in its bearing on the use of electricity as a motive power 
for heavy railroad service, was the West- 

inghouse-Baldwin single-phase alternating- 
current locomotive shown in operation on 
May 10th on the Interworks Railway at 
East Pitteburg. This locomotive was built 
by the Westinghouse Electric and Manu- 
facturing Оо. in order to convince the rail- 
way managers of the world of the possi- 
bilities and advantages of the use of single- 
phsse current for heavy eleotric traction, 
and to demonstrate in the most convincing 
manner possible, the ability of the company 
to supply the necessary apparatus. It was 
shown in operation first running light, and 
then hauling а train of 50 new steel gondola 
cars, weighing approximately 1,200 tons. 

From the various details which are given 

below, it will be seen that a number of 
new features are embodied in the construc- 
tion of this locomotive, and claims of 
priority are made for it in a number of 
respecta. It is, for instance, the largest 
alternating current locomotive in the world, 
the largest to be operated by single-phase 
current, and it is equipped with six of the 
largest single-phase series motors ever built. 
It is the first alternating-current locomo- 
tive for use in America, and is designed for 
the highest trolley voltage ever used in 
that country. This locomotive is also the 
largest ever operated by means of over- 
head trolleys, is the first on which forced 
ventilation is used in the motors, and is 
unique in other ways. 
- The weight of the locomotive complete is 
135 tons. It is built in halves, each 
having one six-wheel truck with rigid wheel 
base. These are coupled together and are 
intended to operate normally as a single unit, but each half may be 
operated separately if desired. The locomotive is approximately 
45 ft. long over all, and 9 ft.8 in. wide. The total height above 
the rail with trolleys lowered is 17 ft. The wheels are 60 in. in 
diameter, and are mounted on 8-in. axles, with 6 ft. 4 in. between 
centres, The side frames of the truck are of cast-steel, and are 
spring supported in the usual manner, the weight on the two inside 
axles of each truck being equalised. The cabs are built of sheet 
steel with angle iron supports, and the cab as a whole is 
removable from the truck. 

Each axle carries а 225 н P. single-phase series motor with single 
reduction gearing, making a total of six motors for the locomotive. 
Oae side of each motor is supported directly on the axle, and 
the other is suspended by spiral springs from the locomotive body. 
The motors are of the same general construction as the standard 
Westinghouse 4.0. railway motors of smaller size. They are so 
arranged that forced ventilation may be used, and increased output 
thas secured. 

The locomotive is designed for a frequency of 25 cycles per 
second, and a trolley voltage of 6,600 volts, and one of the most 
striking pointe of the exhibition to those who have been accus:omed 
to the enormous currents required in heavy direct current traction 
work, was the sight of so large a locomotive accelerating a 1,200-ton 
train over a third of & mile in length and receiving its entire power 
supply from а single No. 000 trolley wire. 

The 6600-volt current is collected from the trolley wire by a 
poeumatically-operated pantograph trolley on each half of the 
locomotive, and is carried through a suitable oi] switch and circait- 
breaker to an auto-transformer in each cab. These transformers 
reduce the voltage to 325 for use at the motors. The trolleys may 
be raised or lowered from the cab by a suitable air valve. 

The three motors on each half of the locomotive are connected 
permanently in parallel, and are controlled by means of an induc- 
tion regulator, which, at the will of the operator, varies the 
voltage at the motore from about 140 to 325. The induction regu- 
lators are driven by sm ll series motors of tbe same general type ав 
the main motors. Bo; 1 regulators are controlled by the multiple 
unit system from a r.as;er switch at either end. They may be stopped 
at any desired poiut in their travel, and thus the locomotive may 
be run at any speed with the same facility and economy as а steam 
locomotive. 

Forced ventilatioa is used with the auto-transformers and induc- 
tion regulators, as well as with the motors, the necessary air being 
supplied by suitable motor-driven blowers. Motor-driven air 
compressors are also used. 

The locomotive is designed for low-speed freight service, this 
type having ben chosen because the deriga of series alternating- 
currant motors for very low-speed service presents many more 
probleme, and is much more difficult than the design of equal 
capacities for the ordinary conditions. This problem having been 
solved, the production of similar locomotives for passenger ser- 
vice becomes a relatively simple matter. With the motors 


working af nominal full load output, the locomotive will develop s 
drawbar pull of 50,000 Ib. at a speed of approximately 10 miles per 
hour. On several occasions, however, when hauling the 50-car 
train referred to above, steady drawbar pulls of from 60,000 to 
65,000 Ib. have been recorded on the dynamometer car, and 
momentary efforts as high as 100,000 have been obtained with no 
sign of slipping of the wheels. With lighter loads, the locomotive 
Ау оз run at higher speeds up to a maximum of about 30 miles 
per hour. 


The successful completion of so large and powerful an alternating 


WasrISGHOUSE-BALDWIN SINGLE-PHASE LOCOMOTIVE. 


current locomotive without the usual series of developments through 
gradually increasing sizes, which is ordinarily required when ю 
great a problem is undertaken, marke a distinct advance in the 
production of electrical apparatus for heavy traction work, and, now 
that the firat important step bas been taken, should ретт 
accelerate the use of electric traction on main line railways, w 
bas so long been looked for. 


THE MUNICIPAL ELECTRICAL А880: 
CIATION. 


Тн tenth annual conference of the Incorporated Municipal 
Electrical Association, which has been held this week in 
Edinburgh, was opened last Tuesday, the 27th, in the 
orthodox way by the reading of the presidential address. 

The President this year is Mr. F. A. Newington, chief 
electrical engineer to the Edinburgh Municipality. 

It cannot, without stretching the bounds of courtesy 
beyond the limits of truthfulness, be said that the address 
will rank as an epoch-marking event ; its chief interest lies 
in the fact that many of the arguments used may be 


regarded as against, rather than for, municipal electrical 
undertakings. 


Touching, first, upon the vexed question of depreciation, 


Mr. Newington said that the Association had “ come to the 


conclusion that about 30 years is the average life of elec- 
trical plant," and, upon the strength of this ez cathedra 
pronouncement, argued that if municipal loans were paid off 
in 25 or 30 years, and the reserve fund made up to the fall 
amount—viz., 10 per cent. of the capital expended—there 
Was no necessity for a depreciation fund. 

The author puts it that if at the end of 25 years the 
machinery has been kept in good order by general main- 
tenance and by calling upon the reserve fund in special 
cases, our successors will inherit a good business, free of all 
cost, and the loan being paid off, “they will be at liberty to 
borrow again to replace machinery if necessary.” 


— - 
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We interpret the words “kept in good order," to 
mean that the plant at the end of 25 or 30 years is practi- 
cally ав good as new, that armatures, commutators, brush- 
gear, magnet coils and bearings have been renewed. 

Bat if the machinery has been kept in good order, why 
replace it at all? — The fact is that while this kind of argu- 


ment is based on the hypothesis that the life of electrical 


plant is 30 years, and that it can be kept in good order 
during this time * by general maintenance" (and so last 
for ever), the very people who advance it—not from 
uine conviction, but from a wish to believe—these men, 
‘being practical station engineers, know from experience that 
machinery must from time to time be replaced with more 
modern plant. Obsolescence must be taken into account. 
Mr. Newington recognises this, and knows what a poor 
game it is to sell second-hand machines. He pointe out that 
the small units frequently put down at the start of an elec- 
tricity supply undertaking are, after a few years, — not 
25 to 30 years—found to be inconvenient to work and have 
to be sold at ecrap value. This depreciation in value, it is 
admitted, can only be properly met by a depreciation fund. 
Incidentally, the author's arguments against the necessity 
for & depreciation fund illustrate forcibly the unfair con- 
ditions under wbich companies, with statutory powers, work. 
He shows that a company possessing powers to supply 
electricity in а given area are bound to sell to the muni- 
cipality within 42 years, if the municipality desire to 
purchase, The company, it is pointed out, can claim nothing 


for goodwill, but must accept simply the then value of the 
plant, commonly understood as the scrap ” value. Hence the 


need for a depreciation fund. Municipalities do not work 
under these conditione, the statutory powers having no time 
limit, and the only restriction being that borrowed capital 
must be repaid in 25 to 80 years. At the end of that time, 
says Mr. Newington, “ buildings will still be quite good; the 
copper in the mains will be of very considerable value,” and 
the machinery, it is claimed, will be in good condition, 
having been kept up “by general maintenance.” And if 
the municipality then wished to gell out to a company, they 
would,” says the author, “ be able to command a very con- 
siderable sum for goodwill.” Having got this very con- 
siderable sum for goodwill, and a fair value for tbe plant, the 
municipality would be able to force the company to sell the 
undertaking back again to them, at the end of the time 
limit, at scrap value. 

Well might Mr. Newington say: It seems, therefore, 
that local authorities are very much better situated in this 
respect than companies." What the business man, who is 
not enthusiastic on the subject of municipal trading, wonld 
like to know is, why should a municipality possess such an 
advantage, and, possessing it, why the results of municipal 
trading show to such disadvantage in comparison with com- 
pany working ? 

The methods of dealing with the profits of municipal 
electricity undertakings (when there are any) are referred to 
In the address, and the remarks on this head serve to 
emphasise again the almost insuperable difficulties in the way 
of a municipality carrying on satisfactorily and equitably a 
business in a commodity which is not a universal need. 

Fresh air and water are necessary to every man, and no 
one objects to municipally controlled water services, the 
B of open air spaces, and proper sanitation. Electric 
ight and trams are not necessaries of life, and, as Mr. 
Newington very rightly points out, it is an act of injustice 
that the users of electric light should be compelled to help 
the users of gas to pay their rates, which is, of course, what 
happens when any profits from an electricity undertaking are 
handed over to relieve the general rates, The speaker 
appeared to think that justice would be met if equal 
amounts were contributed to the rates from both the gas and 
electricity undertakings, But this does not remedy the evil 
at all, it simply penalises two sections instead of one—the 
gas users and the electricity users—for the benefit of the 
general body of ratepayers. 

If electricity were universally used,” says Mr. Newington, 
With a fine disregard for the niceties of the subjunctive mood, 
‘a contribution to the rates, though undesirable, would then 
be borne more evenly than under present conditions.” 

A tramway unde taking is in almost the same position, 
for whilst there may be no direct competition — unless 


omnibus and cab services can be во regarded trams are not 
used by the whole population; and any contribution paid to 
the rates out of profits on the tramways is, points out the 
President of the M. E. A., an unfair tax on the poorer part 
of the population, who make use of the trams, for the benefit 
of the rich. 

It is surely by a strange freak of irony that a president of 
an association of municipal officers met in conference to 
discnss and advocate municipal undertakings, should be thus 
compelled to advance argumente which, whatever their intent, 
contains bitter impeachment of municipal trading generally, 
but trading more particularly in the very undertakings in 
which every member of the Association is vitally interested, 
viz., electricity supply for lighting, power or tramways. 

Theoretically, it is improper for a municipality to show 
any profit on an electricity undertaking. Any surplus on 
snch trading should be used to improve or cheapen the 
service, so that the users or consumers, from whom alone 
the revenue is derived, secure the benefit. | 

But а Council would be more than human, judged by the 
standard of humanity of to-day, if, with a deficit on the 
general rates, they hesitated to appropriate a profit from the 
electricity department to pay the debts of the general public, 
Nor, on the other hand, have they the least compunction, 
when a loss is shown, in making the general public bear 
this loss. If the ratepayers had it in their power to refuse 
to pay that portion of the rates which is devoted to subsi- 
dising municipal trading, very few new municipal electricity 
works would be started, and a good many existing ones would 
be for sale. 

When * passive resisters " have grown tired of resisting 
the payment of the Education rate, they might do worse 
than direct their attention to the rates due to losses on 
munipipal trading. Loss, or profit, it is difficult, if not 
impossible, to justify 16; because, under the beet conditions, 
as is so clearly demonstrated in the address referred to, an 
act of injustice is done to some section or other of the rate- 


` 


payers; and private enterprise upon which the national 


character depends, is discouraged and crippled. 

House wiring is another point touched upon in the 
address, and it is pointed out that very little improvement 
has been made in this direction during the last 10 or 12 
years. India-rabber insulation on cables contains from 50 
to 60 per cent. of something that is not rubber, and, gene- 
rally speaking, the insulating materials used are not nearly 
so good as they were 10 years ago. The present tendency 
to supersede wood casing by iron pipe work calls for a better 
not а worse insulating covering on the wires, and if this 
demand cannot be met by india-rubber a substitute will need 
tobefound.  , 

We cannot agree with the President's suggestion that 
house wiring should be undertaken by municipalities—we 
spoke strongly against this proposal in our leader of a few 
weeks ago; nor are we at all satisfied that municipal engi- 
neers should have powers to enforce wiring regulations, 
particularly if those wiring regulations are drawn up by 
themselves. 

If one standard set of wiring rules be adopted—say the 
rules of the Institution of Electrical Engineers, with any 
necessary amplification to meet local conditions; and if 
installations be inspected and passed by some one who really 
knows good work when he sees it, and who has no special 
bias towards a particular make of goods, it is possible that 
very little objection would be raised. But those contractors 
whose work takes them into various parts of the country, 
and who have, therefore, had a foretaste of what such 
inspections would mean, will look with some alarm upon the 
proposal of the Council of the M.E.A. to obtain’ the sanction 
of the Board of Trade to make and enforce wiring rules, 
It is a proposal that needs to be carefally watched in order 
that the interests of both manufacturers and contractors 
should be safeguarded. 

We yield to none in our desire to promote the epread of 
all branches of the electrical industry, and good work well 
done is the best guarantee of true progress ; but, remembering 
the harm done in the past by vexatious and unnecessary 
restrictions, we View with some suspicion all measures which, 
if not conceived on broad and liberal lines, may tend rather 
to retard than to advance the healthy development of 
electrical enterprise. | 
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THE MUNICIPAL POWER DILEMMA. 


Oan anything good in the way of counsel to Municipal Eleo- 
trical Committees come out of Salford? А few days ago 
we should have been very sceptical as to the usefulness of 
any offers of guidance in station management from a coun- 
cillor of the town whose own experiences of municipal 
trading in electricity have been so disastrous. And truly it 
is difficult to start seriously on the consideration of an 
address intended for the edification of the Municipal Elec- 
trical Association, and entitled The Supply of Electricity 
in Industrial Areas from a Municipal Point of View,” when 
we read immediately below, * by Councillor William Hodg- 
son, Deputy-Chairman of Salford Corporation Electricity 
Committee.” If, however, we go further and consent to 
take our stand by Mr. Hodgson's side at “the municipal 
point of view,” we find much interest in this gentleman's 
speculations, and much to commend in his transparent con- 
troversial honesty, though he may, like many other municipal 
debaters, shrink from the logical conclusion of his own 
premises. 

To summarise the purpose of the address, it is apparently 
recognized by the author that the enterprise of the electric 
power companies is threatening to throw into more and 
more glaring exposure the general failure of municipal elec- 
trical undertakings to keep pace with the demand for the 
advantageons applications of the product of which they 
retain a jealous monopoly. Mr. Hodgson has made the 
rather belated discovery that the near future will demand 
a supply of cheap electric power,” and he has the courage to 
call this a “ new and unforeseen condition of things" which 
is likely to cause serious embarrassment to municipal 
committees. Here, if one were needed, is another example 
of that blind complacency’ which is partly responsible 
for the funereal progress of municipal “enterprise.” For 
the coming of cheap electric power was largely discussed 
before 1900, when the first Power Bills were passed. 


Municipalities should then have bestirred themselves to . 


meet that demand, but they chose rather merely to oppose 
the Power Bills in order to protect their weakling electric 
lighting businees. Not until now, when the companies are 
supplying cheap power at their very gates, do we hear 
Councillor Hodgson, of Salford, uttering his bold prediction 
of the demand for cheap power in “the near future,” which 
is а“ new and unforeseen condition," five or six years after 
Power Bill promoters first set forth to deal with the then 
obvious demand. It is apparently, indeed, Councillor 
Hodgson’s amazement at finding that “in the neighbourhood 
of Manchester contracts are being made by a power company 
at prices varying between jd. and 34. per unit which has 
inspired his whole address. 

Being, as we have said, an honest controversialist, Mr. 
Hodgson answers the question why municipalities have not 
yet; been in a position to offer the same low rates as the power 
companies, by some frank admissions. He confesses that 
* they have not realised the possibilities of power supply on 
а large scale, and are, consequently, not prepared for it”; 
and again, that * they have hitherto hesitated to lay out 
the large sums of money required for adequately dealing 
with the problem.” In other words, the deputy-chairman 
of the Salford Electricity Committee accuses the municipal 


traders of ignorance of their business and lack of enterprise; 


which are, of course, the perennial and inevitable disadvan- 
tages of all commercial monopolies supported by the public 
credit and managed by elective bodies. 

It is to his credit that the Councillor should see trouble 
looming ahead. Не recognises that the existence of a 
supply of cheap power outside the areas of the debilitated 
municipal monopolies may soon produce one of two results, 
both unpleasant for his contemplation. Either the cheap 
power company will be given the right to enter the towns and 
compete, or the power users will evacuate such towns. In the 
former case, the municipal electrical undertaking will become 
а back number " ; in the latter case, the prosperity of the 
town, asa whole, will be seriously jeopardised. Mr. Hodgson 
seems to doubt that the municipalities will adopt a purely 
defensive attitude, relying on the inviolate permanence of 
their present exclusive authority “to maintain the present 
comparatively high price of current, with its tendency to 


discourage large consumers and so render further extensions 
unnecessary, ог. in other words, contribute to tbeir own 
extinction." He shows clearly that, unless they are resolved 
to march forward with the times and provide cheap power 
themselves, they must, gracefully ог ungracefully, surrender 
their monopolies, so that manufacturers shall not be 
debarred from the use of this agent of more economical 
production. Mr. Hodgson appears confident that the larger 


towns, at any rate, will rise to the occasion, and will try to 


imitate the power companies, whose aims and achievements 
they are now at last beginning to understand and respect. 
For our own part, we prefer to believe that the economic 
tendency is for the isolated town undertakings either to be 
bodily swallowed by the power companies, or to become 
merely distributors of electricity for certain limited pur 

In a unified scheme they will compare as local branch lines 
with the main line business of the power company that 
governs the whole area. 


LOAD-FACTOR: ITS EFFECT ON AN 
ELECTRICITY STATION. 


IT is always a matter of gratification to be able to record 
the evidence of sympathy with, and understanding of, the 
technical side of an electric light and power undertaking on 
the part of the officers of a Municipal Committee. Such 


evidence is afforded in the paper on the above subject read 


by Councillor Alex. Sinclair, the Chairman of the Swansea 
Electric Lighting and Tramways Co., at the Annual Con- 
vention of the Municipal Electrical Association. at Edin- 
burgh. Hasty generalisation is the stumbling-block at 
many a Borough Council meeting, and careful analysis along 
linea not only commercial but technical, such as is shown in 
this paper would, if more generally applied, prove a panacea 
for many of the troubles that arise between Councillors and 
their engineering staff. The paper was admittedly read for 
the benefit of chairmen and members of Electricity Com- 
mittees, but at the same time is not without interest to the 
engineer. | 

The types of custom producing a good load-factor were 
enumerated as public lighting ; power and heating ; tram- 
ways ; supply in bulk; and the lighting of small cottages. 
The effect on load-factor of the first three items was carefully 
considered, their effect being shown in the form of average 
daily load curves for a typical town of 100,000 to 150,000 
inhabitants, and a station of 1,500 to 2,000 Kw. capacity. 
For private lighting a chart was given showing a night- and- 
morning load of roughly 50 kw. till 4.30 p.m., a peak rising 
to 700 Kw. and falling to 200 кж. by 6.30, after which the 
decline is gradual. This seems a fairly representative curve 
(the winter peak being probably much heavier than this 
average Value) and accounts for 613,200 units per annum. 
The station load factor works out at 10 per cent. It was 
pointed out that adding to lighting consumers may not 
improve the load factor, but may increase the discrepancy 
between the peak and the hollows, Next came a chart of 
public lighting supply of 219,000 unite annual ontpat, the 
maximum demand being 50 KW., giving a load factor of 
50 per cent. A power curve (motor load) lasting from 
5am. to 7 p.m., for a supply of 459,000 units with a 
maximum of 125 Kw. (load factor being 42 per cent.) ; and 
a traction load curve (5 a.m. to 1 a.m.) for a supply of 
916,870 units with a maximum of 225 Kw. and power 
factor 47 per cent. were also given. Then the first three 
curves were superposed, which, for 1,281,200 units per 
annum and maximum demand of 875 kw., gave a load 
factor of 16°71 per cent. On adding traction to this the 
unite per annum become 2,207,570, the maximum load 
1,100 Kw. and the load factor 23:14 per cent. 

The effect on cost per unit of different load factors was 
next illustrated by a series of curves, the first showing works 
costs only (being, for example, 1°325d. per unit at 10 per 
cent. factor, 0°795d. at 20 per cent., 0°560d. at 40 per cent., 
and 0 46 „d. at 60 per cent.), the next being the above 
costs plus management, rent, rates, taxes, insurance, &c. 
(1°870d. at 10 per cent., 1:180d. at 20 per cent., 0:830d. at 
40 per cent., and 0°650d. at 60 per cent.), and the third 
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being these total coste plus interest and sinking fund, 
an average capital expenditure of £120 per kilowatt of 
maximum demand, and 5} per cent. for interest and sinking 
fund being assumed, Figures from this curve аге 3 595d. 
at 10 per cent., 2:040d. at 20 per cent., 1:258d. at 40 per 
cent., and 0°937d. at 60 per cent. In order to extend the 
usefulness of such curves, a table giving the coet per unit 
with varying oapital charges per kilowatt maximum demand 
was prepared.. From this we find that the interest and 
sinking fund at 5] per cent. calculated on cost per kilowatt 
of maximum demand, plus the total of works costs, manage- 
ment, rents, &c., are, for a 10 per cent. load factor, 3:02d., 
3-808d, and 3:883d. for £80, £100 and £140 per kw. of 
maximum demand, the corresponding figures for 20 per 
cent. load factor being 1°752d., 1:896d. and 2:184d. ; for 
40 per cent., 1:116d., 1*187d. and 1:33d. ; while for 60 per 
cent. they are 0°839d., 0:887d. and 0°995d. These are com- 
parable with the figures above given for £120 per xw. 
Councillor Sinclair has checked the of his curves by 
actual costa per unit obtained at various stations, as shown 
in the subjoined table :— 


Actual. Curves. 
| 13 3 28 s 5 8 
Plaee. Units LE | E Ir 2 F P $ 
| 7 bx EE: © 2825 8 
| | | " (ERIT LE ee) С 
! 95 id ' d. 4. d. d. | d. 
Colwyn Bay | 145,406 | 7'33 177 071 248/195 075270 
Hereford .. 108,851| 8'45 139 0:81 2˙20 161. 059 2˙20 
Llandudno | 336.938, 841,147, 069 216 161, 0.59 220 
Leicester . . | 1,719,001! 964.124 | 059 179 1:36 ' 0°56 | 1:92 
Luton  ..! 160,814 990 |112| 074 '186|133 055 | 1:88 
Longton .. | 61747 | 10°19 | 1°45 | 0°38 | 1:83 | 1'31 | 0°54 | 1:85 
Lancaster... | 604.948 1020 | 1'30 | 051 n 131, 0°54 | 1:85 
Darlington 266,311 | 10 87 | 104 | 079 | 1°83 | 1:25 | 0°53 | 178 
Lincoln .. | 399,797 ' 12°24 1:09 | 0°51 | 1°60 / 114 | 0°50 | 164 
Birmingham | 4,967,164 | 1225 | 1'33 | 0:51 174 | 1'14 050 | 1°64 
Birkenhead | 661,171 | 13°30 | 1°13 | 046 1.59 | 107 | O48 1.55 
Derby . . | 1,490,611 | 18°68 111 | 0'35 |1:45 106 047 | 1:53 
Burton ...| 678,020 | 14°42 | 1'15 038 |153 |101 | 0:46 147 
Cheltenham | 1,534,144 | 14:95 | 1:05 | 042 11:47 099 | 045 1:44 
Newport . | 1,572 362 15:30 1'10 | 0'21 | 1:31 | 0'98 | 0'44 | 142 
Swansea .... 871,555 1581!098 | 0'38 | 1:36 |096! 0°43 | 1:39 
Oardiff .. | 2,985,472 15:85 | 1'11 | 0:30 | 141 | 0°96 | 043 | 1:39 
Leyton... 157111 15-93 102 040 1.42 0.6 | 042 | 1:38 
Bury .. 671,911 | 16°26 | 0°92 | 038 1:30 | 0'94 | 0°42 | 1:36 
Govan ... 54.702 1703 102 0:42 |1:44 |0:92 | 0°41 | 1:38 
Sunderland 3,508,189 | 19:21 ' 092 | 0:38 | 1:30 082 039 | 121 
Devonport | 1,349,645 | 20°46 087| 0:22 | 1:09 | 078 0°38 | 1'16 
Greenock 1,413 763 | 2037 | 086 0°88 | 124 079 | 038 | 117 
Ayr 1,047,781 2255 0:99 | 0:30 | 1:29 10/74 0:37 111 
Bootle 1,755,486 | 2497 | 0°72 0-18 | 0°90 | 0°70 035 | 1°05 
Motherwell 724,279 3706 | 0'64 | 0:24 | 0°88 |068, 0'34 102 


— — 


It is seen that the figures given by the curves tally fairly 
well with those obtained in actual modern practice. 

The importance of inoreasing the load factor of the 
station by every possible means being demonstrated by these 
curves, Councillor Sinclair reviewed the means available for 

ushing business. Systematio canvassing by attractive 
klet or other means of probable consumers of electricity 


for ordinary lighting was advised. Public lighting should 


be encouraged by a low charge per unit, the improvement of 
the financial position of the station being typified by the 
results at Edinburgh and Glasgow. The supply of power on 
a large scale to small users at cheap rates, in conjunction 
with a motor hire system, has been found at Swansea to 
increase the station load factor from 12 per cent. to nearly 
18 per cent. in two years. Timber yards, printing establish- 
ments, machine shops, and other places using isolated steam 
or gas plants, can be readily induced to make a trial of elec- 
tric motor driving, provided that their liability may end with 
the year if they desire it. A traction load is obviously of 
much assistance in decreasing the cost per unit, but Coun- 
cillor Sinclair wisely refrained from discussing the wisdom or 
otherwise of operation from a combined station. 

The study of load factor would be incomplete without an 
inquiry as to the amount chargeable to the individual con- 
sumer for his participation in the determination of the load 
factor. As Councillor Sinclair pointed out, if 24 persons 
could be induced to take each 1 unit per day, consecutively 
hour by hour, their collective load factor would be 100 per 
cent., whereas if they all took energy together during one 
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hour their load factor would be 4°7 per cent., the financial 
result being 24 units at about 1° per unit in the first case 
and 6d. per unit in the second. Hence electricity cannot 
be purveyed like milk or sugar at so much per quart or 
pound, its price depending on the quantity required and the 
load factor of the supply, The maximum demand system, 
though meeting the requirements of the lighting load, is 
beyond tbe range of understanding of the ordinary indi- 
vidual. Councillor Sinclair yearned for “a system simple 
in itself . . . whereby a customer's load factor could 
be readily and easily ascertained ; his charge per unit could 
then be regulated by a discount on its rated price." 

With this aspiration we must confess to a large amount of 
sympathy. Although it is admitted that the Wright system 
gives a good approximation to scientific rating for pure 
lighting loads, yet the enormous debating power per can- 
vasser required, added to the extra cost of the demand 
meter, goes far to condone the inaccuracy of a 
simpler system. If the load-factor of each energy-con- 
suming plant, expressed as the percentage ratio of units 
actually used in a certain time to those which would be taken 
if the whole of such installation (lamps, motors, &c.) were 
used continuously at normal fall load for the same period, 
were taken as the basis of a rebate, the whole reasonableness 
of the sliding scale would be obvious to an ordinary business 
man, and would probably have the effect of cutting down 
non-essential short-hour lamps in an installation, with the 
beneficent result to the supply system of reducing the cost 
of copper in the network, whose current-carrying capacity 
must, of course, be capable of dealing with the maximum 
load that may reasonably be supposed to occur for however 
short a time. | 

There is such evidence in the paper read by Councillor 
Sinclair of co-operation between tbe engineering staff and 
the Committee of the Swansea undertaking that we are 
encouraged to hope for а generally improved basis of under- 
standing between the technical and executive officers of our 
municipal electricity undertakings as the science of elec- 
tricity supply becomes more generally understood. 


EXTERNAL CAUSES OF SPARKING IN 
DIRECT-CURRENT MACHINERY. 


Bx SYDNEY WOODFIEDD. 


THE following article deals with the sparking in direct- 
current machinery, due to external causes, that is to eay, 
due in no way to defective design. As а rule, a small 
amount of sparking for a short time is not detrimental, but 
owing to the roughening caused to the commutator the 
effect is cumulative, and it becomes, therefore, necessary to 
eliminate the cause of the sparking as soon as possible. 
White sparks are generally small incandescent particles of 
carbon torn from the brushes by a rough commutator, while 
bluish-green sparks indicate that damage is being done to 
the commutator segments. In railway motors, owing to 
their reversibility, the brushes must be fixed permanently 
at the neutral point, and the field cannot be utilised for 
reversing the current in the short-circuited coil; the com- 
mutation is, therefore, hardly ever sparkless at full rated load, 
and the commutator needs considerably more attention than 
is required for an ordinary uni-directional motor. Tt has 
been found that hard crystalline brushes (which have a 
lower contact resistance and lower coefficient of friction), 
soaked in hot liquid vaseline, give excellent results. 

The following are the more common causes of sparking : 
—(1) Dirty commutator ; (2) Weak field; (3) Excessive 
overload ; (4) Vibration ; (5) Incorrect location of brushes ; 
(6) Unbalanced magnetic circuit; (7) Defective com- 
inutator or armature. 

1. This is, perhaps, one of the most common causes of 
sparking troubles, and is generally due to the oil wells being 
allowed to overflow. The carbonised oil, with probably 
steel dust from the bearings, copper dust from the com- 
mutator and carbon from the brushes, forms a plastic mass 
which makes sparkless commutation impossible. Moreover, 


it forms a conducting medium between commutator bars, 
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which can readily be seen by a number of sparks between 
bars. Finally, this conducting medium will form a short 
circuit from positive to negative brush. This dirty con- 
dition will also cause considerable heating of the brushes 
and commutator, and the heating may rise to such an extent 
as to cause damage to the insulation of the machine. In 
larger machines operated by cross compound engines, oil on 
the generator is fairly general, owing to the splash from the 
eccentrics ; great care ehould therefore be paid to the oil 
guards, which require to be of solid construction owing to 
the suction cansed by modern methods of ventilatin 
armatures. To remove the oil, &c., the commutator shoul 
be cleaned with a rag soaked in benzine, and afterwards 
wiped over with a clean dry rag, a little vaseline being used 
for lubrication. , | 
Ina new machine, after the brushes have been bedded 
down by drawing a piece of sandpaper backwards and 
forwards face upwards between the commutator and the 
brushes, the commutator should be cleaned up with a clean 
rag dipped in paraffin, until it. no longer picks up further 
carbon dust, and then thoroughly wiped over with a clean 
dry rag. It is always advisable to run а new machine with- 
out load for some time, in order to allow the brushes to wear 
down and make good contact, as good commutation cannot 
be expected unless at least 75 to 80 per cent. of the brush 
surface is in contact. Sparking may also be caused by the 
brushes not sliding freely in the boxes. If the sides of the 


brushes are rough, they should be sandpapered, and the- 


inside of the boxes should be wiped out with benzine to prevent 
sticking.’ The brush-holders should be staggered on the 
studs so as not to wear grooves in the commutator. In 
rotary converters, an end-play device is usually supplied, 
which constantly oscillates the armature backwards and 
forwards. The Bullock Co., in their engine type gene- 
rators, provide a mechanism for slowly carrying the whole 
brush rigging on trunnions backwards and forwards length- 
wise on the commutator to prevent grooves forming. This 
also prevents any partichlar spot from aggravating the same 
brush or brushes, and it is usually found that the movement 
of the brushes removes the spot that causes the trouble. 

Care should also be taken to see that the springs bear on 
the centre line of the brushes, and that all the brush tips are 
in a straight line. It may sometimes happen that aparkless 
commutation cannot be obtained in any location. Alternate 
brushes on each stud should, if possible, be set about one bar 
in advance (this is equivalent to increasing the width of the 
brushes); sparkles running will then generally be 
obtained. Most modern machines have two or more brushes 
per stud, which can move independently, In some of the 


‚ earlier machines only one brush per stud was provided, and, 
` consequently, the slightest irregularity would cause excessive 
sparking. | 


. 2. A weak field is often caused in a new machine by one 
of the field spools being reversed; this will cause bad 
sparking. The polarity may be tested with a compass 
needle, or, if this is not handy, a small piece of iron may be 
held across the tips of adjacent poles; when these are of 
opposite polarity, the iron will be held strongly and will take 
considerable force to remove it, whereas, if they are of the 
same polarity, the pull will be almost negligible. 

Akiu to the above is connecting the series winding in 
opposition to the shunt winding; in a generator this may 
easily be detected by the fall in pressure as the load comes 
on. This fáli will be considerably more than if the machine 
were а purely shunt wound one, whereas if the winding were 
cenuected correctly, the voltage would, of course, rise. In a 
motor which is designed to be similarly wound, the speed will 
rise if the series winding is connected in the reverse direction, 
whereas if it is connected to act with the shunt field, the 
speed will drop more than on 8 shunt motor. In a differ- 
entially wound motor the speed should remain practically 
constant for all loads. 

An internal short circuit in one of the field spools will also 
cause a weakened field, since a portion of the turns are cut 
out ; this will generally be detected by that particular spool 
being cooler thar the rest, or by taking the potential drop 
across each spool by means of a voltmeter. The drop across 
the defective spool will be less than across the others. It is 
obvious that owing to the unequal field strengths under 
different poles, sparking will ensue. Sometimes the 


connectors between spools are not properly tightened up, 
and vibration causes the wire to fall out, thus breaking the 
field circnit and cansing considerable damage. The screws 
should be firmly driven and a spot of solder dropped on to 
prevent them from becoming slack. Many motors have to run 
on grounded circuits ; care should, therefore, be taken with the 
insulation, especially between the shunt and series winding, 
since it has to stand the full voltage of the circuit at starting. 

Unequal field strength under the poles may also be caused 
by not bolting up the polee or pole shoes tightly ; this fault, 
however, will usually be found when centring up the 


armature, but all joint surfaces should be carefully cleaned · 


and, except in the case of electrical ones, coated with a thin 


layer of oil, y Sign care being taken with the pole- pieces 


and halves of the magnet frame. 

Low applied voltage in the case of а motor will cause 
sparking if the drop in voltage is serious ; moreover, as the 
makers usually bave only one field winding for fairly wide 
limits, rating the speed up or down about half-way in pro- 


portion to the increase or decrease (as low voltage on fields 


tends to increase the speed and on armature to decrease 
the speed, and vice versd) in voltage, it often happens that 
опе may get, as much as 20 per cent. low voltage on 
machine and at the same time expect to get full rated 
load from it without sparking. | 

In а generator the poor regulation of the governor causing 
a falling off in speed, gives a lower voltage, and consequently 
а lower density in the air-gap; this, as above, causes sparking 
owing to the neutral point shifting. 

Shunting the fields of series-wound motors so as to give a 
higher speed is now rarely used, although it was quite 
common with railway motors at one time, but considerable 
sparking was caused by its use when going up hill, for which 
purpose it was never intended. On a grounded circuit a 
short-circuit to ground of one of the field spools will weaken 
the field ; this fanlt is quickly located if the grounded coil is 
near the line side, as the spools in circuit will get excessively 
hot; if near the earth side, the same test as for a shorted 
coil should be applied. 

8. Excessive overload on a machine, whether generator or 
motor, will cause sparking. As is well known, the coil under 
commutation must be in a field of such strength as to 
generate an E. M. y. equal in value but opposite in direction to 
the E.M.r. of self-induction produced by the reversal of 
current in the coil. As a larger current is drawn from the 


machine, it is clear that a more intense field is required, but 


this larger current produces an armature finx which distorts 
the field and makes it lead the brush position, and at the 


same time it also weakens the field, hence the brushes must 
be given a further lead until ultimately a current will be 


reached such that sparkless commutation is impossible. 
Modern machines allow considerable latitude in the location 
of the brushes for a definite load ; hence, under normal con- 
ditions, the brushes are set fairly well forward, so that when 
an overload comes on there will be very little sparking, but 
should the overload still be increased, it will be impossible 
to prevent it. Care must be taken, however, to guard 
against too much forward lead, since, should, the station 
cirouit-breakers open, the machine would spark badly 
at uo load, or might even flash over. 

The current density in carbon brushes should not exceed 
30 amperes per вд. in. at full load, and the tension about 
2 lb. per sq. in.: a greater pressure will cause a considerable 


increase in brush friction, and consequently heating, besides 
undue wear on brushes and commutator; it furthermore 


leads to glowing and selective commutation. A heavy over- 
load or short circuit on a shunt-wound generator or motor 
obviously acts as a low-resistance shunt to the field-winding, 
and, therefore, the machine loses its field. In a generator, 
this will automatically relieve the machine, but in a motor, 
if not efficiently protected, it would result in a burnt-out 
armature. Care should be exercised in selecting a motor for 
certain machine tools, &c. Wherever the load is at all 
intermittent, a compound-wound motor is preferable ; for 
instance, circular saws, pumps of the bucket type, air and 
ammonia compressors, &c., as if a shunt machine is used 
there is sure to be trouble from sparking. This matter is, 
however, governed somewhat by the design of machine, and 
the material of the magnetic circuit ; a material possessing 
great coercive force is, perhaps, preferable. | 
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4. Vibration is more frequent with small machines, and, 
in any case, it is detrimental to tbe proper operation of any 
plant. In direct-connected sets it is usually due to un- 
balancing of the engine, knocking of the big ende, badly 
designed foundations or footinge, &c. The canse of the 
vibration should be immediately localised, as it will’ cause 
sparking and a general deterioration of the plant. In belted 
machines an unbalanced armature or pulley will cause 
trouble, but more often the cause will be found in a bad 


joint in tbe belt, which will caus: a considerable amount of 


sparking every time tbe joint passes over the pnlley. Belts 
should, therefore, be dressed smooth, and should be ron with, 
not against the lapping; this will effectually stop jarring. 
The crowns of driving and driveu pulley should be slike, as 
otherwise wobbling of the belt will result. A back and 
forth movement, due to unequ:) stretching of the edges of 
the belt, will also tend towards vibration. 

5. Usually the makers of macbinea mark the correct 
position of the brushes on the yoke, and unless the machine 
is operating ander abnormal conditions, this location should 
not be departed from. Under normal conditions in multipolar 
machines the brushes should be ret exactly equidistant 
around the commutator and parallel to the segments, and 
the brush boxes should be exactly the ваше distance from 
the surface of the commutator. It sometimes happens but 
very garely—that better commutation can be obtained by 
setting each brush stud individually; this is generally 
caused by the poles not being spaced accurately magnetically, 
although they may be mechanically. With angular carbon 
brushes care must also be taken to see that they are slipped 
into the boxes the correct way. If the brushes of one stud 
are reversed sparking will eusue, since they are not equi- 
distant around the commutator. 

6. The field frame in all machines of the malti-circnit 
type must be concentric with the armature, ie., the axes 
should coincide so that the air-gap will be tbe same all the 
way round; this should be carefully tested, turning the 
armature round into different positions in order to eliminate 
errors caused by the armature not being truly wound. If the 
air-gap is not the same there may be sparking even on light 
loads. The armature must also be set so tbat the centre 
line of the armature horizontally “coincides with the centre 
of the poles, although sometimes this will be different. Most 
makers supply machines of large size with multiphase 
equalising *rings, these rings automatically equalising the 
potential difference between broshes without regard to the 
centring of the armature ; but it must be borne in mind thut 
this equalisation is only obtained at the expense of current 
flowing between the high and low sides, and thercfore, as 
stated above, due care should be given to centring ; this may 
be tested by measuring the pressure across each pair of 
brushes, all others being raised at the time and the speed 
remaining constant, and equaliser rings being of course discon- 
nected. Obviously, in а іжо-ро!е machine, or a multipolar 
one with a series-wound armature, thia fault cannot exist. 
Some makers allow a little wider air-gap at the bottom on 
new machines, so that when the bearing brushes get wora 
the armature becomes central. 

7. On large new machines, more especially those having 
commutator split spiders or sectional clamping ripgs, it may 
be necessary to tighten up the commutator, When this has 
been done it should be frequently smoothed with fine carbo- 
rundum sandpaper, and daring the first month or во the 
segmental: rings should be watched and kept tight until 
the commutator bars get а firm bearing. It is advisable to 
do this tightening after a good long run, when the 
machine is hot. Sometimes a commutator may require 
skimming up in the lathe, but more o'ten it is unneces- 
sary to do this, as good resnlts may be obtained by stoning, 
ге, by using a block of sandstoie about 4 to 6 in. 
by 8 to 10 in. ; this block should be held in а wooden holder 
of convenient shape, and the long surface of the sandstone 
made to fit the arc of the commutator. A stone made in this 
way will usually reduce high bars, as it will not follow 
inequalities in the commutator. After thishas been done, а 
sheet of fine sandpaper should be used, and a buff finish 
imparted by reversing the sandpaper. This method saves 
consideruble time and money, and ensures sparkless com- 
mutation; but care must be taken to protect the armature 
windings and commutator leads from the grit, carbon and 


copper dust. If the commutator is eccentric, which is 
usually due to loose bearings or loose bearing pedestala, the 
commntator must be turned up true in the lathe. A short 
circuit between two bars of а commutator will easily be 
recognised by the blackening of the bars, and also by abnormal 
heating of the coils connected thereto. Sometimes it may be 
caused by a piece of metal getting between the bars, or by 8. 
loose piec: of s der inside the commutator. More often it 
is due to sparking from some cause burning the mica ; the 
spaces then get filled with carbon and copper dust, thus 
forming а permanent short circuit, The remedy is to clear . 
away all dirt and scrape the space clean, and fill it up with 
sodium silicute and mica powder mixed to the consistency of 
paste. Ап ojen-circuited coil will cause excessive sparking ; · 


when running, the commutator will appéar to have a con- 


tinuous ring right round it. The defective coil may easily 
be localised, as the bars will be burned and blackened. The 
macbine may be temporarily repaired by joining togetber the 
two bars. A grounded .commutator or armature coil on a 
machine with one pole earthed, in the ca8e of & motor, will 
usually blow the fuses ; iu the case of a generator, the coils 
short-circu'ted will probably be burnt out. Often consider- - 
able damage is done through the mica not wearing evenly 
with the copper; the mica should pꝛeferably be reduced by 
stoning, and then grooved ont to a V shape. Iu large 
machines, never rely on testing with a magneto, since the . 
static capacity is generally sufficiently large to ring the 
bell; an ord:nary Wheatstone bridge or vol;meter should be 


used, 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, fe., 
may be made. Answers are furnished by а duly qualified lawyer, — 
but the Editors cannot undertake to be responsible for the acouracy of 


the views which he may express.) _ 


“F, G H.“ writes: — I am under agreement as ‘assistant with an 
electrical firm here. When executiog work for them, I met with a 
severe accident toa finger, which accident, aithongh I did not lose 
any time, necessitated medical attendance for some weeks. The 
firm admit that I am a workman within the meaning of the 
Employers’ Liability Act, but thev repudiate all liability as to 
doctor's fees I might add they offer to pay all expenses of "figs ^ 


aid. | 
" Can you tell me, sre they lega'ly bound to рау? Tbe accident 


was by no means due to any negligence on my part." 

„It is presumed that when F. G. H.” refers to the Employers’ 
Liability Act, he referato the Act which was passed in 1881. As 
regards the Workmeu’s О moensation Act, at апу rate, it seems to 


be clear oa the facts that be has no valid claim for compensation, 


inasmuch as he has not lost any time. 
In order to make a valid claim under the Employers’ Liability 


Act, he must prove (inter alia) that the accident happened owing to 
& defect in the condition of tbe ways, works, machinery or plant, or 
by reason of the negligence of the employer or a superintendent of 
machinery, or by reason of the negligence of a foreman to whose 
orders the plaintiff was bound to conform; and all these rules are 
subject to certain exceptions. Enougb has been raid to show that 
the mere fact tha: he is injared does not entitle а workman to make 
a claim for compensation. It would be necessary for him to state 
the exact circumstances uoder which the accident occurred before 
it would bs possible to advise him upon the question whether th: 
action is likely to succeed or not аз to medical expenses. These 
could be recovered as part of the damages; not otherwise, 


Electric Winding Engines.—It is stated that in a 
report issued by the S.ilfabrt Committee of the Upper Mining 
District of Dortmund, the opinion is expressed that the safety 
appliances for electric winding engiaes made by the Biemens- 
Ssbuckert Works Co. are the bəst available at the present time. 
This company bas delivered the new winding engines for 
Z )llern II. pit and Mathias S innes III -1V. pit, and the 10-metre 
Bpeed bas b'en sanctionrd for the conveyance of the miners, 
whereas with steam windiag engines only the §-metre rate has 
hitherto been allowed. It is considered that the reduction of the 
time occupied in makiog tbe descent, which has beeu brought 
about by the adoption of electric winding engines, is of consider- 
able importance to the coal-mining industry, not only on account of 
the mine legislation now in progress, but also owing to the demands 
of the miners for a curtailment of the length of the working shift. 
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NEW PATENTS APPLIED FOR 


depu БЫ, for this Journal by W. P. O, und 80 4 Oo. R- ipee 
"Терм, Б5, High Holborn, London x. 


* + 


19,906. “Means for joining up two or more electrio circuit wires or like 
conduqtors.” VERITYS, LTD, an W. G. Рркти. June 18th. (Complete.) 


19,212, ‘Improvements in trolley fittings for uae in convection with overhead 
electric traction systems.“ F. WooDHEAD. June 13th. 

12,218. A pricker or bit for rforating electric casings ready for insertion 
of screws.” J. DDL. June 18th. 

12,1. “Improvements in or relating to electrolytic apparatus. 
Hersven. June 190. . 

1930. “А swiveling mercury contact for use on electric tramcars and the 
like." W.GLENNon. June 18th. — 
19,358. * Improved electric accumulator plates for the storage of electrici 
F., T. Kxrrzy. June 18th. RE | У 
1 . ship. bottom cleaner. С. W. FmaziER, June 18th. 

ete. Vt t ' a dd | | 

18,984. “І : and relating to electric tremblers.* J. B. 
Minogora and L. E. Mene. (Date applied for under Patents Act, 1901, 
June 18th, 1904, being date of application in France.) June 13th. (Compiete.) 


mei. Process for the electrolytic production of ‘lustrous metallic coatings 
upon metals.” A. CLASSER. June 184. (Complete.) 

141904. "Improved trolley pole for conducting electrio current to vebicles." 
J. Liupsax and R. Linpsar. June 18th. 

1 . “Improvements in time-limit devices for electric awitches or circuit 
breakers.” THE BRITISH Tsomson-HousTon Co., LTD, Е. B. WEDMORE and 
J. WarcneR, June 13th. 

12,915. “Improvements in galvanio batteries.” B. J. BLAMEUSER, E. C. 
BLAWEUSER, N. KRIEG and W. J. Baum. Jane 18th. (Complete.) 

. “Improvements in switch operat/ng mechanism." J. P. Lowe and 
D. Е. Borsse vain. June 18th. (Complete.) 

12,987. 
shapes.” F. HARRISON. June 14th. 

12,811. "Improvements in sanitary attachments for tele bones." I. M. 
вгосом. (Date spplied -for under Patents Aot, 1901, June dnd, 1904, being 
date of application in the United States.) June 14. (Complete.) 

12,967. “Improvements in electrical ozoniz»rs." С. A. BAHLSTBOM. 
epplied for under Patents Act, 1901, June 21st, 1901, being date of application in 

nited States.) June 14th. (Complete.) 

12,9698. Improvements in supporte for electric overhead conductors." E.D. 
Масивлү. (H. J. Maohray, Constantinople.) June l4tb. е 

12,982, ‘Improvements in automatic. selecting apparatus for use in tele- 
graphy and telephony.” P. ARNHEIM. June lith. . 

. “Improvements in alternatiog cirrent generators.” G. B. MARZ!. 
(Date applied for under Patents Act, 1901, June 15 b, 1904, being date of appli- 
cation in Italy.) June léth. (Complete.) 

129,999. “ Magneto electric dumb bell.” J. Moores. June 15th. 

12,406. ‘Improvements in and connected with telephone mouthpieces.” R. 
KNoLL, June 15th. (Complete.) | 

19,418. “Improvements in or relating to the distribution of energy to com- 
mutator electric motors from а three-phase alternating current source." B О 
Lamar, (Date applied for under atents Act, 1901, June 80th, 1904, being 
date of application іп United States.) June 15th. (Complete.) 

12,420, ч Combined electric railway cab signal and automatic block system.” 
J. W. Вов. June 151. (Complete ) 

. 12494 “Improvements in electric telegrapby.”, I. KiTsue. 
(Complete.) 

1248). “Improvements in or relating to electrical instruments.” 
Езкю. June 15th. 

. 19,483. “Improvements in or relating to automatic cutoffs or interrupt rs 


Jane 15th. 
M, B. 


tor electric current." PD. C. Canizares. (Date applied for under Patents Act, 
190!, Jane th, 1904, being date of application in 8, ain.) June 15th. 
(Complete.) "rr 

19,464. " Improvements in the ele ctrg-deposition of copper and other metals.” 


S. О, Cowrgn-CorEs. June 16th. . 7 - 

12,479. An improved _janction-box for electric cables.” 
June 16th. Je ti 

12,96. Helix «park plug for the eléctrio ignition of motors.” E. EVRARD. 
(Date applied for under Patenta Act; 1001, Магор 6th, 1905, being date of appli- 
cation in Belgium.) June 16th. (Complete.) : 

12.505. An improved electrio hair brush." T, C. HopokiN80N. 
. (Complete.) Ин 

19,506. “ Improved electrical massage apparatus.“ T. C. Норокіхвок. 
June 16th. Complete.) 

12,507. “Improvements in end г lating to prepayment mechanism for electric 
meters." THE BRITISH Тномвом-Носвтом Co., LTD., W. J. LLoyp and K. F. 
 KikowELL. June 16th. 5 es 

19,524, “Improvements in and releting to the mounting of electrotype, 
stereotype, and other printing surfaces.“ J. А. CogEY. June 16ch. 

12.58 Improvements relating to electric incandeecent candle fittings.” 
F. R. Porz. June 16th. | 

12,548. u Universal telephone cal." M. Forgues June 16th. (Complete.) 

12,546. “Improvements in apparatus for use with Neruat lamps and the like.” 
R. W. PauL. June 17th. s 

12,559. “Improvements in the construction of eleetrical resistances.” 
G, K. B. ELPHINSTONE. June 17th. | 


T. B. READER. 


June 16th. 


12,596. “ Improvements in or relating to electric telegraphy.” E. RAYMOND- 
Barker. June 17th. 
12,599. Improvement in electrical igniters for explosion motors.“ K. MANN. 


(Date applied for under Patents Act, 1901, July 11th, 1901, being date of appli- 


cation in Germany.) June 17th. (Complete.) 
12,59 1. Improvements in electrica] accumulators.” G. Marconi. June 17th. 
‘t Improvements in magnetically-operated switches.” G. H HILL. 


1 * 
{Date applied for under Patente Act, 1901, June 18th, 


1904, bei g date of 
application in United States.) June 17th. (Complete.) 


12,604. “ Improvements in electric railway systems." THE BRITISH THONSON- 
Hovsron Co., LTD. (The General Electric Co., United States.) June 17th. 
. Complete.) . 
12.595. Im rovements in, or relating to, vapour electric apparatus or 
devices.” Sir О. J. орок, A. MvinHEAD and Е. E. Rouixsox. June 17th. 
12,598. ‘Improvements in and relating to incandescent electric lamps." 


S. Horvat and THe '' UriLiTY " Co., Lrp. June 17th. 


— — —MM 


Calcium Cyanamide at Sebenico.— The plant at the 
carbide of Calcium works at Bebenico, in Dalmatia, where some 
20,000 B. P. is no developed, is about to be enlarged by the addi- 
tion of app vratus for the manufacture of calcium cyanamide, the 
new artificia’ nitrogenous manure. The output of the new works 
is expected to reach 4,000 tons per annum. 


THE ELECTRICAL REVIEW. 


8. а. 


© Improvements in mercurial vapour lamps and the uses thereof and 


(Date . 


[Vol. 56. No. 1,440, Joss 90, 1905. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


THompson & Co., 322, High Holborn, W.C., and at Liverpool, price, poet 


free, 9d. (їп stamps). 


1904. 


ELECTRICAL RESISTANCES. V. E. Vedovelli nee Del Castillo. (Date claimed 
for tent under Patents Act, 1901, October 19th, 1908, being date ot 
application in France.) 9,875. April 28rd. 


ELxCTnIO SHoes. J. W. Gibbs. (Date claimed for patent under Patents Act, 
1301, July 16th, 1903, being date of application in U. B.) 9,453. April 25th. 
HEATING THE CHARGE oF ELECTRIC FURNACES. A. Neuburger and A. Minet. 
9,468. April 25th. ` | l 
GaLvaxic Barrery CELLS. W. O. Duntley. 9,528. April 26th. 


Sanitary RoTATING. DIAPHRAGM FOR TaLEPROMES. S. Chnrchill-Otton. 
April 27th. 


ELECTRIC CIRCUITS FOR THE PRODUCTION or CoNSTANT CURRENT, OR CoNsTANT 
POTENTIAL, OR OF BOTH. 
9,831. April 29th. 

ELrcruic Swrroues. G. 8. Dunn. 
Act, 1901, August 25th, 1903, being date of application in U.S.) 
April 29th. 

Maonero-Exscrric Іомітіко DEVICE. C. Hauptmann. 9,914. April 80th. 

ELECTRICAL PERCUSSIVE DRILL. P. Centner. 9,964. Apri} 30th. 

ELECTRIC CABLES. A. Berlin. 10,086. May 2nd. 

ELECTRIC SwITCHES. 

' Chipperfeld. 10,058. May 2nd. 

ADAPTING ELECTRIC CANDLES TO SCONCES AND THE LIKE. 
May 8rd. 

ELECTRICAL CONDUCTORS. P. A. McGeorge. 

ELECTRIC Converters. R.A. Müller. 10,171. May 3rd. 


DYNAMO-ELECTRIC MacHiXES. О. Imray. (Bullock Electric Manufacturing Co., 
United States.) 10,172. May 8rd. | | 


ELECTRIC SWITCH AND PLUG CoNNECTOR. 
10,173. May Зта. 


Exectric Ві эск SIGNAL Systems. T. Silvene. 


SECONDARY OR STORAGE BATTERY PLATES. 
States.) 10,370. May 5th. 


Exvecrric Batu. H. I. W. Schwedler. 10,999. May 5th. 
Exvectaic CABLES. A. Whalley and E. A. Bayles. 10,430. May 6th. 


CONTROLLING оң REGULATING MEANS FOR ELECTRICAL APPARATUS. 
(J. B. Entz, United States.) 10,646. May 9th. 


9,688. 


10,142. May rd. 


W.H. Warren and C. E. Hunter. 
10,276. May áth. Р, 


BEARIKGS FOR THE MOTORS or ELECTRICALLY - PROPELLED VEHICLES. C. de 


Kando. 10,647. May 9th. 
ELECTRIC MOTOR SYSTEMS. C. de Kando. 10,648. May 9th. 


RECEIVING APPARATUS РОВ WIRELESS TELEGRAPHY. L. Cerebotani and A. Bil- 
bermann. 10,858. May llth. 


ELECTRICALLY STOPPING RAILWAY TRAINS. 
ELECTRICALLY-OFERATED Но:вт:һо WINCH. A. J. Gustin. 11,111. May 13th. 
TELEPHONIC SELECTING SYSTEME. W. D. Watkins. 11,274. May 16th. 
INCANDESCENT ELECTRIC LAMPS. D. J. O'Brien. 11,439. May 18th. (Date 


claimed for patent under Patents Act, 1901, May 25th, 1908, being date of 
application in United States.) 

ELECTRIC CURRENT SWITCHES. J. Hall and A. Hackblock. 11,568. May 19th. 

A PoRTABLE INSULATED SUPPORT FOR DovuaBLE WIBE ELECTRIC LINES. A. Collett. 
11.651. May 20th. (Date claimed for patent under Patents Act, 1901, 
August 4th, 1903, being date of application in France.) 

ELECTRIC IGNITERS FOR EXPLOSION Motors. W. Sander. 11,848. May 24th. | 

ELECTRIC SWITCHES. F. Stevens. 11,857. May 24th. 

Evecrric akc Lamps. Н. J. Daddan. (Firm trading аз Allgemeine Beleuch- 


tungs und Heizindustrie Actien-gesellschaft, Germany.) 11,862. May 24th. 


PREPAYMENT ELECTRICAL MEASUREMENT INSTRUMENTS. С. Co . (Date 
claimed for patent under Patents Act, 1901, June 24th, 1903, being date of 
application in U.S.) 12,087. May 27th. 

AUTOMATICALLY MAINTAINING ACCUMULATOR CHARGING CURRENTS CONSTANT. 
Aktien-gesellschaft Brown, Boveri & Cie. (Date claimed for patent under 
Patents Act, 1901, June 26th, 1903, being date of application in Germany.) 
12,000. May 27th. А 


AUTOMATICALLY PUTTING ALTERNATING CURRENT TRANSFORMERS INTO OB OUT 


or CIRCUIT, J. A. E. Mariage. 12,268. May ЗХ. 
Exvectric Arc Lamps. J. А. Heany. 12,344. Мау 315%. 
ELECTRIC Акс Lamps. J. А. Heany. 12,345. Мау 3186. 


ELECTRIC FIRE ALARM AND THE LIKE SIGNALLIgO APPARATUS. 
and W. G. Higgs. 12,439. June Ist. 
SMALL Motor FOR ALTERNATING CURRENT. 

June 1st. 


MATERIAL AND COMPOSITION TO BE USED FOR Damp Сосввкв IN BUILDING, FOR 
Covernine Roors, THE SURFACES OF BRIDGES, ViADUCTS, ARCHES, BRWEBS, 
AND THE LIKE FOR PREVENTING THE ACCESS OF amp TO [RON 
GIRDERS AND THE LIKE FOR THE INSULATION OF ELECTRICAL CONDUCTOBS, 
AND FOR OTHER PURPOSES OF LIKE KIND. W. L. Watson. 12,518. 
June 2nd. 


PRODUCTION OF CHEMICAL REACTIONS IN (ARES AND VAPOURS BY Evxctric DIS- 
CHARGES. Count A. де Montlaur, 12,541. (Date claimed for patent under 
Patents Act, 1901, June 3rd, 1903, being date of application in France.) 
June 2nd. 

SIMULTANEOUS TRANSMISSION OF TELEPHONIC AND TELEGRAPHIC CURRBNTS OVER 
THE AME LINE. C. Turehi. 12,691. June 4th. 

PROCESS FOR THe PRODUCTION OF ELECTRICAL RESISTANCE BODIES FROM AMOR: 
PHOUS OR CRYSTALLINE CARBIDE OF SILICON OR Boron, on or SILICON OR 
OTHER LIKE SUITABLE MATERIALS. W.P. Thompson. (Chemiseh Elektrische 
Fabrik ** Prometheus“ G. in. b. H., Germany.) 12,707. June 4th. 


ры еа AND MOTOR VEHICLES THEREFOR. К. С. Звует. 
une 6th. 


COUN-FREED APPARATUB FOR SUPPLYING A CURRENT OF ELECTRICITY TO PERSONS 


USING IT, AFTER THE INSERTION OF A PREDETERMINED COIN, AND FOR INDICAT- 
3, 


ING THE STRENGTH OF THE CURRENT SUPPLIED. J. Carter and S. Н. Leheup. 
12,755. June 6th. 


TELEPHONES. J.J. Nye and M. Peck. 
TELEPHONE EXCHANGE SYSTEMS. 


F. Hubber 


F. Reiss and R. Klemm. 12,449. 


12,729. 


12,977. June Sth. 

W. Aitken. 13,216. June lith. 

BRAKE AND Mk UNS FOR SUSPENSION FOR OVERHEAD ELECTRICALLY: DRIVEN Loco- 
MOTIVES. W. Fairweather. (The Brown Hoisting Machinery Co., United 
States.) 13,427. June lith. 

ELECTRICAL Loc. Motive. W. Fairweather, 
Co., United States.) 13,124. June lith. 

OVERHEAD TRAVELLE: S USED FOR HOISTING AND CONVEYING PURPOSES. W. Fait- 
weather, (Phe Brown Hoisting Machinery Co., United states.) 18,490, 

Е Juue 14th. 

CLEANING OUT ACCUMULATOR BATTERIES. 

AN Егкстніс BLock SIGNAL System. L. C. Werner. 13,463. June 14th. 

ELECTRIC SWITCHES. W. M. Scott. (Date claimed for patent under m 
Act, 1901, July Bist, 1903, being date of application in U.S.) 1340 
June lith. 

ENvELoPES көн Varorg ELECTRIC CospUcTons. E. Weintraub. te claimed 


Date dal” 
lor patent under Patents Act, 1901, June Lth, 1903, being date of application 
in ч, 13,567. June bth, 


(The Brown Hoisting Machinety 


H. Hicking. 13,493. June 14th. 


R. W. James. (The Northern Eleetrio Co., U. S.]! 


(Date claimed for patent under Patents 
9,874. - 


% 


The General Contracts Co., Ltd., E. В. Cook and W. RH. 


C. C. Regnart. 10,119. . 


A. J. Boult. (C. Potter, United 


A. J. Boult. : 


E. Lichtenfels. 10,906. Мау ilth. .. 
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